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Notice to Students
Graduate students are responsible for all information contained in this

bulletin that is pertinent to graduate study and to their specific field.
The first section, "General Information," is your official source of information

about the policies of the Graduate School and procedures for earning graduate ~

degrees.

The largest section, "Fields of Instruction," presents the policies and require-
ments of the various programs offering graduate degrees and describes their ... i
graduate-level courses. The short section that follows, "Related Courses," lists
courses for which graduate credit may be earned in fields that do not offer a graduate
degree.

The next section is called "Graduate Offerings, Duluth Campus." ,
At the back are campus maps and an extensive index. 1
The inside back cover explains the course numbering, punctuation, prefixes, 1

and symbols used throughout the course descriptions.
For a listing of day school courses complete with hours, rooms, instructors,

prerequisites, registration instructions, tuition and fees, grading definitions, final
exam schedules, and other pertinent information, consult the quarterly Class
Schedule.

The offices of the Graduate School are located in Johnston Hall, 101 Pleasant
Street S.E., Minneapolis, MN 55455.

Bulletin Use
The contents of this bulletin and other University bulletins. publications. or announcements are subject to change

without notice. University offices can provide current information about possible changes.

Equal Opportunity

The University of Minnesota is committed to the policy that all persons shall have equal access to its programs,
facilities, and employment without regard to race, religion, color, sex, national origin, handicap, age, or veteran status. In
adhering to this policy, the University abides by the requirements of Title IX of the Education Amendments of 1972; by
Sections 503 and 504 of the Rehabilitation Act of 1973; by Executive Order 11246, as amended: 38 U.s.C. 2012; by the
Vietnam Era Veterans Readjustment Assistance Act at 1972. as amended; and by other applicable statutes and
regulations relating to equality of opportunity.

Inquiries regarding compliance may be addressed to the Director, Office of Equal Opportunity and Affirmative "Il
Action, 419 Morrill Hall, University of Minnesota, 100 Church Street S.E .. Minneapolis. MN 55455 (612/373-7969); to the 1
Drrector of the Office of Civil Rights, Department of Education, Washington, DC 20202; or to the Director of the Office of
Federal Contract Compliance Programs, Department of Labor, Washington, DC 20210.

Services for the Handicapped

A number of University offices provide information or services tor the handicapped. The most important at these are
the Disabled Students Counseling and Information Office (612/373-3714 TIV or voice); the Division of Vocational
Rehabilitation liaIson Office (612/376-2728 TIV or voice); and the Handicapped Resource Office (6121376-2727 TTY or
vOice). All offices are located on the Minneapolis campus in 12 Johnston Hall.

Access to StUdent Educational Recorda '1
In accordance with regents' policy on access to student records, information about a student generally may not be

released to a third party without the student's permission. The policy also permits students to review their educational
records and to challenge the contents of those records.

Some student information-name, address, telephone number, dates of enrollment and enrollment termination,
college and class, major, adviser, and degrees earned-is considered public or directory information. To prevent release
of such information outside the University while in attendance at the University, a student must notity the records office on
his or her campus.

Students are notified annually of their right to review their educational records. The regents' policy, including a
directory of stUdent records, is available for review at the Information Booth in Williamson Hall, Minneapolis. and at
records offices on other campuses of the University. Questions may be directed to the Office of the Coordinator of Student 1
Support Services. 260 Williamson Hall (6121373-2106).
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General Information

The central purposes of the Graduate School are the advanced training of men and
women in a wide variety of fields and the promotion of research in an atmosphere of
freedom of inquiry.

The Graduate School administrative structure includes six policy and review councils,
consisting of faculty and students, in the areas of education and psychology; health
sciences; language, literature, and arts; physical sciences; plant and animal sciences; and
social sciences. These councils, together with an Executive Committee, are responsible for
making general policy for the Graduate School. The Executive Committee is composed of
the dean of the Graduate School; chairpersons of the policy and review councils, the
Graduate Research and Advisory Committee, and the Fellowship Committee; and
representatives from the Duluth Graduate Faculty Committee, the Graduate School
administration and staff, and the Council of Graduate Students.

LIBRARIES AND RESEARCH OPPORTUNITIES
The University of Minnesota-Twin Cities Libraries, with a collection of more than 4

million catalogued volumes, ranks 13th in size among American universities. Included in
the system are the Biomedical Library (health sciences); Institute of Technology Libraries
(engineering, architecture, mathematics, phys'lcal sciences); St. Paul Libraries (agricul
ture, biological sciences, veterinary medicine); and Walter and Wilson Libraries (social
sciences, humanities, archives, special collections). In addition to strong comprehensive
research collections, the system offers a full range of reference and information services,
including specialized reference assistance, data base literature searching, and library user
instruction.

Among the University's many research facilities are the Institute for Mathematics and
Its Applications, the Gray Freshwater Biological Institute, and the Center for Northwest
European Language and Area Studies.

Research support is provided by the Graduate School as well as by the public and
private sectors. The Graduate School fellowship and research support programs distribute
more than $3% million annually to students and faculty. In terms of federal research money,
the University ranks in the top 10 among public and private institutions.

ADMISSION
Any student with a bachelor's degree or its foreign equivalent from a recognized

college or university may apply to the dean of the Graduate School for admission.
Applicants with the necessary background for their chosen major field, an excellent
scholastic record from an approved college or university, and appropriate professional
qualifications may be admitted for graduate work on recommendation of the graduate
faCUlty in the proposed major field and approval of the dean of the Graduate School.

The faCUlty and staff of the Graduate School encourage applications from persons
belonging to minority or other groups that have been underrepresented in the student body.
The Graduate School is committed to prOViding equal opportunity to all who seek access to
its programs, facilities, and services; establishing fair educational standards and applying
them equitably in making decisions about admission and academic standing; and helping
to compensate for inequities in society.

3



General Information

University of Minnesota undergraduates who have no more than 9 quarter credits or
two courses to complete for their bachelor's degree (including both distribution and total
credit requirements), if they are admitted, may register in the Graduate School to begin a
graduate program while simultaneously completing their baccalaureate work.

Application Fee
As of July 1983, the fee for Graduate School applicants is $25 for each major they wish

to be considered for. This application fee is subject to change. The most detailed and up-to
date information about the fee is included in the instructions that accompany the Graduate
School Application for Admission form.

Transcripts
Official transcripts of previous academic study must be submitted. See the Graduate

School Application for Admission form for detailed information.

...

j

International Applicants
All international applicants who have attended universities that issue official, original

transcripts of records upon request must submit such credentials. Attested true copies of
such records are not accepted. Those international applicants who have attended
universities that issue original transcripts or mark sheets only once to the student must
submit attested or certified true copies of academic records. If the grading system
employed by the university is not shown in the credentials, a separate official statement
from the university detailing this information is required. If an applicant is uncertain about
what documents are required, early inquiry is recommended.

Experience at the University of Minnesota has been that often during the course of the ~

program of study a student has need of a complete set of official credentials covering
previous college and university training. Applicants are urged to request two sets of official
credentials when preparing their application for admission--one to be submitted for
permanent filing in the Graduate School and the other for personal use.

Test Data
Miller Analogies Test-A graduate-level form of the Miller Analogies Test is required

of applicants for some major fields and programs. The Graduate School Application for
Admission form includes a list of majors requiring the test.

Those on or near acollege or university campus should contact the student counseling
center, testing service, or similar office on that campus to arrange for testing. Those not
near a college or university campus should write to the Psychological Corporation, 304
East 45th Street, New York, NY 10017, for a list of testing centers.

Graduate Management Admission Test (GMAT)-AII master's applicants in busi
ness administration and business taxation must take the GMAT and must request that an
official report of the results be sent to the Graduate School from the Educational Testing
Service. Since this test is given at limited times and places during the year, applicants
should make early arrangements to take it. For information on registering for the GMAT,
write to the Educational Testing Service, Box 966-R, Princeton, NJ 08541.

Graduate Record Examination (GRE)-Applicants who submit undergraduate
narrative transcripts or transcripts containing "pass-no credit (P-N)," "credit," or other
ungraded notations for a substantial number of courses taken during the junior and senior
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Admission

years or whose transcripts do not show a substantial number of letter grades during those
years must submit the results of the GRE General (Aptitude) test and an appropriate GRE
SUbject (Advanced) test.

The GRE is also often requested by individual major fields. It would be wise, therefore,
for applicants to complete this test either in the senior year of undergraduate work or before
filing an application for admission.

For information about the test, applicants should write to the Educational Testing
Service, Box 955-R, Princeton, NJ 08541. Official scores must be sent to the Graduate
School office from the testing service.

Test of English as a Foreign Language (TOEFL)-This test is required of all
international applicants whose native language is not English, except those who will have
completed an academic year in residence as a full-time student at a recognized institution
of higher learning in the United States prior to entering the University of Minnesota. These
transfer students, however, may be asked to take locally administered English tests after
arrival on campus.

Foreign Medical Graduate Examination In the Medical Sciences (FMGEMS)
Applicants seeking admission to graduate stUdy in clinical medical fields whose medical
degrees or qualifications were conferred by medical schools outside the United States,
Puerto Rico, or Canada must submit certification by the Educational Commission for
Foreign Medical Graduates or evidence of a full and unrestricted license to practice
medicine issued by a state or other territory under United States jurisdiction that is
authorized to license physicians. For more information on certification and the FMGEMS,
write directly to the Educational Commission for Foreign Medical Graduates, 3624 Market
Street, Philadelphia, Pennsylvania 19104, U.S.A. or phone 215/386-5900.

• Additional Information

The Graduate School and individual programs within it reserve the right to request
additional information in any case in which it is believed necessary.

Application Procedure

Requests for application materials should be sent to the director of graduate studies in
the individual program (see "Fields of Instruction" for program addresses). Requests
shoilid specify the applicant's proposed major field and emphasis, degree objective, and
date of entry.

Applicants are encouraged to apply for admission well in advance of the term in which
they wish to enter the Graduate School (but no more than one year in advance of the
proposed entry date). The Graduate School application, complete with all required
materials, must be submitted by the follOWing deadlines:

Fall quarter-August 15
Winter quarter-November 25
Spring quarter-February 25
Summer session, first term-May 15
Summer session, second term-June 15

Deadlines that fallon a holiday or weekend will be extended through the next regular
workday. Many major fields have established deadlines earlier than those listed above and
also require additional application and supporting materials. It is the applicant's responsi
bility to obtain information about those deadlines and requirements from the program
description in this bulletin and from the director of graduate studies for the proposed major.

5
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General Information

Course Work Only

Applicants who wish to enroll in the Graduate School but are not interested in a
graduate degree may apply for admission for "course work only." Applicants for course
work only must complete the usual application materials and meet existing deadlines and
admission standards. Since some major fields restrict admission to those planning on
pursuing an advanced degree, applicants are advised to consult with the director of
graduate studies in thier proposed major field before completing application materials.

Transient Graduate Students

Students who have registered within the last year in a graduate degree program at
another recognized graduate school in the United States and wish to enroll for a summer
session or single quarter in the Graduate School of the University of Minnesota to earn
credits to apply toward their degree program may be admitted as transient graduate
students. They are required to ask the dean of their graduate school to complete the
Transient Application form (G.S. Form 57) and return it to the Graduate School, 307
Johnston Hall, University of Minnesota, 101 Pleasant Street S.E., Minneapolis, MN 55455.
Submission of a transcript of credits is not required.

Under no circumstances will students be permitted to register for more than one
quarter or summer session as transient students. Persons originally registering under this
status who wish to apply for regular admission must follow the application procedures
outlined above.

Academic Rank and Admission to the Graduate School

Members of the University of Minnesota staff holding academic appointments above
the rank of instructor or research fellow are normally not permitted to complete a graduate
degree at the University. Those who wish to register for courses and transfer them
elsewhere may apply for admission for "course work only."

Readmission, Change of Major or Degree Objective,
or Change of Campus

Requests for readmission, change of major or degree objective, or change of campus
within the Graduate School should be made on the Change of Status form (G.S. Form 72).
This form may be obtained from the Graduate School office, 306 Johnston Hall. Processing
of these requests requires a minimum of one month. An application is not required.

Readmission-Persons who have not registered in the Graduate School of the
University of Minnesota for two consecutive years will be considered to have withdrawn.
Students who subsequently wish to resume graduate work must request readmission on
the Change of Status form.

Change of Major or Degree Objective-Students currently enrolled in the Graduate
School who intend to change either their major or their degree objective from that originally
approved by the Graduate School should request this change on the Change of Status
form.

Change of Campus-Students currently enrolled in the Graduate School on one
campus who wish to continue their studies on another campus should initiate this request
through the Change of Status form. Graduate study is currently available on the Twin Cities
campus and on the Duluth campus.

6
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Registration

OFFICE FOR EaUAL OPPORTUNITY
IN GRADUATE STUDY

This office, 415 Johnston Hall, assists minority and disadvantaged students with the
admissions process and the identification of sources of financial aid; assists directors of
graduate studies in their efforts to recruit minority and disadvantaged students for graduate
programs; and works with minority graduate students, faculty, and administrators to
resolve grievances and other problems.

ORIENTATION TO THE TWIN CITIES CAMPUS
Information about the resources and services of the University is available to all

incoming graduate students through activities offered during the first week of each quarter.
Orientation programs introduce students to University policies and procedures, facilities
and services, and the Twin Cities community. Social and cultural programs provide
opportunities for graduate students to meet each other, faculty and staff, and special
guests. Panels and workshops on such topics as writing and research are offered
periodically. A Graduate Student Handbook featuring how-to tips and directory information
is also published. For more information, contact the program coordinator, Graduate
Student Information Program, 324 Coffman Memorial Union, University of Minnesota, 300
Washington Avenue S.E., Minneapolis, MN 55455 (612/373-4404).

REGISTRATION
The Graduate School operates on a quarter system, and registration ordinarily begins

about six weeks before the opening of the term. Students registering after the beginning of
classes will be charged a late fee. Students may not register after the last day of classes.
Work is also offered in a variety of fields during two summer terms of five weeks each. For
the University calendar and registration information, refer to the University's Summer
Session Bulletin or quarterly Class Schedule.

Students must receive notification of admission to the Graduate School before
registration is permitted.

Registration Requirements-Registration requirements for the various graduate
degrees are specified in the subsections on degree requirements (see Master's Degree or
Doctor of Philosophy Degree below). In addition, the following requirements apply as
appropriate.

1. The University requires that graduate students holding appointments as teaching
assistants, research assistants, and administrative fellows register each term that
an appointment is held. This does not apply to summer tarms.

2. All persons appointed under trainee programs must register as full-time students
during the tenure of their appointments. Each individual enrolled in a clinical
residency or post-M.D. graduate training program sponsored by the University of
Minnesota and directed by a clinical department of the Medical School is required to
register either as a medical fellow in the Graduate School or as a medical fellow
specialist in the Medical School.

3. Students receiving other types of financial aid from the University or other agencies,
international students with certain types of visas, and students wishing to use
various University services and facilities may have to meet specific registration
requirements of other agencies or University units; they are responsible for
securing information about such requirements from the appropriate offices.
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General Information

Graduate students need not register for the sole purpose of taking final written or oral
examinations for the master's degree. or for taking the preliminary written or oral
examinations for the doctorate.

Varieties of Registration-There are currently four kinds of registration:

1. Registration for Course Work-The maximum number of credits for which a
graduate student may register in a single quarter during the academic year is 16; in
a single term during the summer session, 10. Exceptions are granted by the
Graduate School office only in unusual circumstances.

2. Thesis Credit Registration-This type of registration is for students entering the
Graduate School in fall quarter 1983 and later. Students completing a Plan A
master's thesis or a professional master's degree in engineering are required to
enroll for 16 master's thesis credits before receiving the degree. Students
completing a doctoral degree are required to enroll for 36 doctoral thesis credits
before receiving the degree. Thesis credit registration replaces doctoral candidate
registration for students first registering in the Graduate School fall quarter 1983
and later. Students entering before fall quarter 1983 should not register for thesis
credits.

3. Student Status Registration-This category is for students requiring registration for
institutional or personal reasons (e.g., to fulfill the registration requirement for a
graduate assistantship). Student Status tuition is equivalent to 1 credit charged at
the appropriate resident rate.

4. Doctoral Candidate (Continuous) Registration-This option is restricted to and
required for doctoral students who entered the Graduate School before fall quarter
1983 and who have passed their preliminary oral examinations. (See Thesis Credit
Registration above for the registration requirement for students entering fall quarter
1983 and later.) Doctoral Candidate Registration bears a specal tuition rate.
Students must begin their registration in the quarter following the successful
completion of their preliminary oral examinations. (Eligibility must be established
prior to the official opening of the quarter or term in which the student proposes to
register in this category.) Doctoral students in the final quarter of registration are
required to pay the final quarter fee, in addition to registering as doctoral
candidates, in order to take the final oral examination. If the student does not
graduate in the quarter or term in which the final oral examination is passed, he or
she must resume doctoral candidate registration at the special tuition rate.

Changes In Registration-The addition, deletion, or change of a course registration
up to midterm requires the approval of only the adviser. Any change between midterm and
the last day of classes of a term requires approval of the adviser and the instructor.
Students are not permitted to register or to change their registration after the last day of
classes of a term.

Registration Holds-Reminders to students to file official programs and thesis
proposals at appropriate times are generated as a part of registration, as are warnings and
registration holds when students fail to meet Graduate School and major field standards for
scholastic achievement and progress. If a student registers late or not at all, a notice may
not be generated. However, this does not absolve the student from responsibility for
complying with these requirements.

TUITION AND FEES
For academic year tuition and fees, see the current General Information Bulletin or

quarterly Class Schedule. For summer session tuition and fees, see the current Summer
Session Bulletin.
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Grading System

Rate Structure-Students registering for 1 to 6 credits (part-time) do so on a per
credit basis. Students registering for 7 to 15 credits (full-time) do so on the basis of a flat
rate. Registration for credits beyond 15 credits is on a per-credit basis. Doctoral students
who fulfill the nine-quarter residency requirement (see below) may register for additional
credits at half the full-time or part-time rate. Master's students who fulfill the four-quarter
residency requirement may register for additional credits at half the full-time or part-time
rate. Master's students who apply courses taken at the half rate toward adoctoral program
filed at a later date must pay the difference between the regular rate and the half rate before
taking preliminary oral examinations.

"Course work only" students register for courses at half the full-time or part-time rate. If
they are later admitted to a graduate degree program and apply courses taken at the half
rate toward a master's or doctoral program or toward residency requirements, they must
pay the difference between the regular rate and the half rate before taking the master's
written and/or oral examination or doctoral preliminary oral examinations.

Residency-For the doctoral degree, a residency requirement of nine quarters of full
time registration (7 credits per quarter or more) is required. Doctoral thesis credits may be
used to fulfill this requirement.

For the master's degree, a residency requirement of four quarters of full-time
registration (7 credits per quarter or more) is required. Plan A thesis credits may be used to
fulfill this requirement.

Students registering for 1 to 6 credits in a quarter accumulate one-tenth of a quarter's
residency for each credit taken. Graduate students registering for 1xxx and 3xxx courses
may use them to meet residency requirements.

The above rate structure and residency requirements apply without exception to all
students entering the Graduate School fall quarter 1984 and after.

Newly entering students from fall quarter 1983 through summer session 1984 have the
option to come under the new rate structure in its entirety and must so decide when they file
their programs, but no later than January 1, 1985. If they do not exercise this option they will
still be required to register within the system minus the residency requirements.

Students who entered the Graduate School before fall quarter 1983 are required to
register within the rate structure minus the residency requirements.

Students transfering into a doctoral program fall quarter 1984 and after who have one
or more master's degrees from another institution will be credited with four quarters of
residency toward the nine-quarter doctoral residency requirement if the doctoral program
recognizes their degree(s).

Students who enter the Graduate School fall quarter 1984 and after with authorized
credit transfers may use them to meet residency requirements as follows: if entering a
master's program-one-tenth of a quarter's residency for each authorized transfer quarter
credit up to a maximum of one and a half quarters of residency; if entering a doctoral
program-one-tenth of a quarter's residency for each authorized transfer quarter credit up
to a maximum of three quarters of residency.

GRADING SYSTEM
The Graduate School uses two grading systems, A-B-C-D-N and SoN. Except in

courses in which grading has been restricted to one system or the other with approval of the
Graduate School, students have the option of choosing the system under which they will be
graded. Students must declare achoice of grading system as part of their initial registration.
Any change in the grading system must be made with the instructor within the first two
weeks of the term. For information about courses in which grading is restricted, students
should consult the department offering the course (see also Minimum Grade Requirements
under Master's Degree or Doctor of Philosophy Degree below).
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General Information

Incomplete Grades-Course instructors may, at their discretion, place a time limit for
the removal of incomplete grades. The maximum number of credits of incompletes
allowable at any given time is established by each department for its majors.

Retaking Courses-The Graduate School discourages the retaking of courses to
improve grades. Permission of the course instructor and the major adviser is required. If a
course is retaken, all registrations for the course will remain on the student's record.

CREDIT HOUR DEFINITION
The credit hour, as defined by the University of Minnesota Senate, is equivalent to

three hours of work by the student per week. Independent study courses, workshops,
clinics, and practicums are also assigned credit on this basis. Thus, 1 quarter credit
involves three hours of student work per week for ten weeks, or thirty hours total.

STUDENT RECORDS
The Office of Registration, Student Records, and Scheduling of the University

maintains and releases the official student transcripts. Requests must be submitted in
person or in writing, accompanied by a fee, to the Certification Service. 155 Williamson
Hall, 231 Pillsbury Drive S.E., Minneapolis, MN 55455.

MAJORS AND DEGREES

Twin Cities Campus
MAJORS
Aerospace Engineering
Agricultural and Applied Economics
Agricultural Education
Agricultural Engineering
Agronomy
Amencan Legal Institutions
American Studies
Anatomy
Ancient Studies
Anesthesiology
Animal Physiology
Animal Science
Anthropology
Arabic
Architecture
Art Education
Art History
Astronomy
Astrophysics
Biochemistry
Biology
Biomedical Engineering
Biometry and Health Information Systems
BiophySical SCiences
Botany
Business Administration
Business Education
Business Taxation
Cell and Developmental Biology
Chemical Engineering

DEGREES
M.S.Aero.E., M.Aero.E., Ph.D.
M.S.. Ph.D.
M.A.
M.S.Ag.E., M.Ag.E., Ph.D.
M.S., Ph.D.
MA
M.A., Ph.D.
M.S., Ph.D.
M.A., M.S.. Ph.D.
M.S., M.S.Anes.
M.S., Ph.D.
M.S., Ph.D.
M.A., Ph.D.
M.A.
M.Arch.
MA
MA, Ph.D.
M.S.
Ph.D.
M.S., Ph.D.
M.S., Ph.D.
Ph.D.
M.S., Ph.D.
M.S.. Ph.D.
M.A.. M.S.. Ph.D.
M.BA, Ph.D.
MA
M.B.T.
M.S., Ph.D.
M.S.Ch.E., M.ChE, Ph.D.
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MAJORS
Chemical Physics
Chemistry
Child Psychology
Chinese
Civil Engineering
Classical Area Studies
Classics
Communication Disorders
Comparative Literature
Computer and Information Sciences
Control Science and Dynamical Systems
Dentistry
Dermatology
Ecology
Economics
Education'
Educational Administration'
Educational Psychology'
Electrical Engineering
Elementary Education
English
English as a Second Language
Entomology
Environmental Health
Epidemiology
Experimental Surgery
Family Planning Administration
Family Practice and Community Health
Family Social Science
Fisheries
Fluid Mechanics
Food Science
Forestry
French
French and Italian
Genetics
Geo-Engineering
Geography
Geology
Geophysics
Geotechnology
German
Germanic Philology
Greek
Hispanic Linguistics
Hispanic Literature
Hispanic and Luso-Brazilian Literatures
History
History of Medicine and Biological Sciences
History of Science and Technology
Home Economics
Home Economics Education
Horticulture
Hospital and Health Care Administration
Hospital Pharmacy
Industrial Education
Industrial Engineering
Industrial Relations
Italian
Japanese
Laboratory Medicine
Landscape Architecture
Latin
Library Science
Linguistics
Luso-Brazilian Literature

Majors and Degrees

DEGREES
Ph.D.
M.S., Ph.D.
M.A.. Ph.D.
M.A., Ph.D.
M.S.C.E., M.C.E., Ph.D.
M.A., Ph.D.
M.A., Ph.D.
M.A., Ph.D.
M.A., Ph.D.
M.S., Ph.D.
Ph.D.
M.S.
M.S.. M.S.Derm.
M.S., Ph.D.
M.A., Ph.D.
M.A., Ph.D.
M.A., Ed.D., Ph.D.
M.A., Ph.D.
M.S.E.E., M.E.E., Ph.D.
M.A.
M.A., Ph.D.
M.A.
M.S.. Ph.D.
M.S., Ph.D.
MS.. Ph.D.
M.S.Exp.Surg.
M.S.
M.S.
M.A., Ph.D.
M.S.. Ph.D.
M.S., Ph.D.
M.S., Ph.D.
M.S., M.F., Ph.D.
M.A.. Ph.D.
M.A.
M.S., Ph.D.
M.S.Geo.E., M.Geo.E., M.S., Ph.D.
M.A., Ph.D.
M.S., Ph.D.
M.S., Ph.D.
M.Geo.T.
M.A., Ph.D.
M.A., Ph.D.
M.A., Ph.D.
M.A.
M.A.
Ph.D.
M.A., Ph.D.
Ph.D.
M.A., PhD.
M.A., M.S., Ph.D.
M.A.
M.S., Ph.D.
Ph.D.
M.S.
M.A., Ed.D.
M.S.I.E., M.I.E., Ph.D.
M.A., Ph.D.
M.A.
M.A., Ph.D.
M.S.
M.L.A.
M.A., Ph.D.
M.A., Cert. of Spec. in Lib.S., Ph.D.
M.A., Ph.D.
MA

'Also see specialist certificate in education offerings at end of this listing.

11



General Information

MAJORS
Marketing Education
Mass Communication
Mathematics
Mathematics Education1

Mechanical Engineering
Mechanics
Medical Microbiology
Medical Technology
Medicinal Chemistry
Metallurgy and Materials Science
Microbiology
Mineral Engineering
Museology
Music
Music Education
Neurology
Neurosurgery
Nursing
Nutrition
Obstetrics and Gynecology
Ophthalmology
Oral Biology
Orthopedic Surgery
Otolaryngology
Pathobiology
Pediatrics
Pharmaceutics
Pharmacognosy
Pharmacology
Philosophy
Physical Education
Physical Medicine and Rehabilitation
Physical Therapy
Physics
Physiological Hygiene
Physiology
Planning
Plant Breeding
Plant Pathology
Plant Physiology
Political Science
Psychiatry
Psychology
Public Affairs
Public Health
Radiology
Recreation, Park, and Leisure Studies
Religious Studies
Russian Area Studies
Scandinavian
SOCial and Administrative Pharmacy
SOCial and Philosophical Foundations

of Education
Social Work
Sociology
Soil Science
South Asian Languages
Speech-Communication
Statistics
Studio Arts
Surgery
Theatre Arts
Therapeutic Radiology
Theriogenology
Urology
Veterinary Anatomy
Veterinary Medicine

DEGREES
M.A.
M.A., Ph.D.
M.A., M.S., Ph.D.
M.A.
M.S.M.E., M.M.E., Ph.D.
M.S., Ph.D.
MS.
M.S.
M.S., Ph.D.
M.S., M.S.MeI.MaI.S., M.MeI.MaI.S., Ph.D.
M.S.. Ph.D.
M.S., M.S.Min.E., M.Min.E., Ph.D.
M.A.
M.A., M.F.A., M.M., D.M.A., Ph.D.
M.A.
M.S., M.S.Neur., Ph.D.Neur.
M.S., M.S.Nsurg., Ph.D.Nsurg.
M.S., Ph.D.
M.S., Ph.D.
M.S., M.S.Obs. & Gyn.
M.S., M.S.Ophthal.
M.S., Ph.D.
M.S., M.S.Orth.Surg.
M.S., M.S.Otol., Ph.D.Olol.
Ph.D.
M.S., M.S.Ped.
M.S., Ph.D.
M.S., Ph.D.
M.S., Ph.D.
M.A., Ph.D.
M.A., Ph.D.
M.S., M.S.P.M. & Rehab., Ph.D.P.M. & Rehab.
MS.
M.S., Ph.D.
M.S., Ph.D.
MS., Ph.D.
M.Plan.
M.S., Ph.D.
M.S., Ph.D.
M.S., Ph.D.
M.A., Ph.D.
M.S.Psychial.
M.A., Ph.D.
M.A.
M.S.
M.S.. M.S.Rad.
M.A.
M.A.
M.A.
M.A., Ph.D.
M.S., Ph.D.

M.A.
M.S.w., Ph.D.
M.A.. Ph.D.
M.S., Ph.D.
M.A., Ph.D.
M.A.. Ph.D.
M.S., Ph.D.
M.F.A.
M.S.Surg., Ph.D.Surg.
M.A., M.F.A., Ph.D.
M.S.Ther.Rad.
M.S., Ph.D.
M.S., M.S.Urol.
M.S., Ph.D.
M.S., Ph.D.

1Also see specialist certificate in education offerings at end of this listing.
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MAJORS
Veterinary Microbiology
Veterinary Parasitology
Veterinary Pathology
Veterinary Physiology and Pharmacology
Veterinary Surgery, Radiology, and Anesthesiology
Vocational Education
Wildlife
Zoology

DEGREES
M.S., Ph.D.
M.S., Ph.D.
M.S., Ph.D.
M.S., Ph.D.
M.S., Ph.D.
EdD., Ph.D.
M.S.• Ph.D.
M.S" Ph.D.

Transfer of Credits

The certificate of specialist in education is awarded in the following fields:

Counseling
Elementary School Administration
General Curriculum Supervision
General Educational Administration
Intermediate Unit in Educational Administration

Duluth Campus
MAJORS

Art
Biology
Business Administration
Chemistry
Communicative Disorders
Education
Educational Administration
Educational Psychology
English
Geology
Physics
Social Work

TRANSFER OF CREDITS

Mathematics Education
School Business Administration
School Psychological Services
Secondary School Administration
Special Education

DEGREES

M.A.
M.S.
M.B.A.
M.S.
M.A.
MA
Cert. of Spec.
M.A.
MA
M.S.
M.S.
M.S,W,

For the Master's Degree

Unless otherwise specified in "Fields of Instruction," the following rules apply to transfer
of credits.

Master's degree students are required by the Graduate School to complete at least 60
percent of the course work (excluding thesis credits) for their official degree programs (see
Master's Degree belf)w) as registered Graduate School students. With the approval of the
adviser and director of graduate studies in the major (and the director of graduate studies in
the minor if the courses are for a designated minor), the transfer of up to 40 percent of the
degree course work from any desired combination of the following is permitted:

1. Other recognized graduate schools.
2. Adult special, summer session, and Continuing Education and Extension status at

the University of Minnesota.
Individual graduate programs may, at their option, specify a lower percentage of course
work for transfer.

The work to be transferred must be graduate level (postbaccalaureate), must have
been taken for graduate credit, and must have been taught by faculty members authorized
to teach graduate courses. Continuing Education and Extension courses must bear the

13



,-----------

General Information

special CEE transcript entry verifying that they were completed for graduate credit; the
student will be charged the difference, if any, between CEE and Graduate School tuition
rates that are in effect at the time the credits are transferred. Credits transferred from other
institutions must appear on official graduate school transcripts of the institutions. Credit for
courses completed through independent (correspondence) study, and credit for courses
completed through extension or special categories at other institutions, may not be
transferred.

The transfer of credits is accomplished by the inclusion of the courses on the proposed
degree program.

For the Doctoral Degree

In the following cases, transfer of credits is accomplished by inclusion of the courses
on the proposed degree program; official transcripts of the work must be attached.

Note: Graduate credit is not allowed for courses completed through independent
(correspondence) study or taken prior to the awarding of the baccalaureate degree.

From Adult Special or Summer Special Status-Students admitted to and regis
tered in the Graduate School may transfer to their graduate programs the graduate-level
credits earned in their first academic quarter as adult special students, or in their first
summer session (both terms in the same calendar year) as summer special students at the
University of Minnesota. Such work must be graduate level and must be offered by
members of the faculty approved to teach graduate courses, and students must complete
the work required of graduate students in the courses.

From Continuing Education and Extension-A maximum of 12 credits of graduate
level work completed in Continuing Education and Extension (CEE) may be transferred to
the graduate program. This applies only to credits earned in CEE at the University of
Minnesota; graduate-level extension credits earned at other institutions may not be
transferred. University extension courses must bear the special CEE transcript entry
shOWing they were completed for graduate credit; the student will be charged the
difference, if any, between CEE and Graduate School tuition rates that are in effect at the
time the credits are transferred.

From Other Graduate Institutions-Graduate credit (including up to 8 thesis credits)
earned at other recognized graduate institutions may be applied to doctoral degrees if
credits appear on official graduate school transcripts.

For the Specialist Certificate
For education fields, see Specialist in Education below.

MASTER'S DEGREE
Two Plans for the Master's Degree--The Graduate School offers the master's

degree under two plans: Plan A, involving a thesis, and Plan B, which substitutes additional
course work and special projects for the thesis. For plans offered in each major, consult
"Fields of Instruction."

Registration Requirement-At least 60 percent of the course work for the master's
degree must be completed while registered in the Graduate School; individual programs
may require a higher percentage.
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Master's Degree

Registration Requirement for the Clinical Medical Fields-For the master's
degree in a clinical subject with designated field (e.g., M.S.Surg.), a minimum of three
calendar years is required. For the master's degree in a clinical subject without a
designated field, a minimum of two calendar years is required. Registration requirements
for each clinical medical field appear in "Fields of Instruction." Thesis credits cannot be
used to satisfy any of the above registration requirements.

Time Requirement for the Master's Degree-All requirements for the master's
degree must be completed within seven years. The seven-year period begins with the
earliest work included on the official degree program, including any transfer work applied.
The graduate faculty in a specific program may set more stringent time requirements.

Official Program for the Degree-After completing 15 credits, and ordinarily not later
than the third quarter of registration (the second year for the longer programs), students
must file with the Graduate School an official proposed program for the degree. The
program form is available in the Graduate School office. On it students list all course work,
completed and proposed, that will be offered in fulfillment of degree requirements; this
includes transfer work (see Transfer of Credits above). If a foreign language is required, the
one to be offered is specified. If the degree is being completed under Plan A, students also
include the thesis proposal. On the basis of this program, the members of students' final
examining committees, and the thesis reviewers for Plan A, are appointed.

The minimum credit requirements for the program are specified below under the two
plans for the degree.

Official Program for the Degree In the Clinical Medical Fields-Students are
encouraged to submit their programs and thesis titles before the end of the second year of
registration. Approval by the program faculty and the Graduate School indicates a student's
admission to candidacy for the degree. Students should include on the official program
forms only the minimum number of credits actually required for the award of the degree,
rather than the full complement of credits taken during the course of the residency program.

Changes In the Approved Program-Once approved, the program must be fulfilled
in every detail to meet graduation requirements. Alterations in the program that are found
necessary or desirable should be requested by General Petition form.

Minimum Grade Requirements-The minimum grade point average required by the
Graduate School for courses included on the official program for any master's degree is
2.80 (on a 4.00 scale). Grades of A, S, C, and S are acceptable, but grades of S are not
calculated in the grade point average. At least two-thirds of the credits taken in the
Graduate School and included on any degree program must be taken under the A-N
system.

Individual major fields may set higher grade requirements, and students should be
familiar with special requirements in their major field.

Language Requirement for the Master's Degree-See "Fields of Instruction" to
determine the language requirement, if any, for a specific field. The Graduate School
monitors the fulfillment of language study when a department requires a language.
Information about how to demonstrate proficiency and the conditions under which
proficiency will be recorded on the official transcript is available from the Graduate School
office.

Clearance for Graduation-Degrees are granted at the end of each month. To
qualify for graduation for a particular month, students must pay the degree application fee
on or before the first workday of that month and must complete the examination and all
other requirements (inclUding necessary forms) by the last workday of that month.
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Two Graduate School commencement ceremonies are held each year-in June (for
January through June graduates) and in December (for July through December gradu
ates). Graduates are encouraged, but not required, to attend. To make sure their name
appears in the program distributed at the commencement ceremony, graduates must pay
the degree application fee by the first workday in May for the June ceremony or by the first
workday in November for the December ceremony.

Plan A: Master's Degree With Thesis
Minimum Credit Requirements-Students must complete a minimum of 20 quarter

credits in the major field, a minimum of 8 quarter credits in one or more related fields outside
the major, and 16 thesis credits to constitute the minimum of 44 quarter credits required for
the degree.

Students who wish to complete a designated minor (which will be certified on the
transcript-unlike the related fields option, which will not be) must complete 9 or more
quarter credits in a single field. A designated minor must be approved by the director of
graduate studies in the field.

For majors in clinical branches the minor or related fields must be in nonclinical fields
that will serve as a basis for the proposed clinical specialization. This fundamental work
should be concentrated in the first part of the program. Familiarity with those phases of the
nonclinical disciplines essential to proficiency in the major specialty is required.

Master's Thesis-The thesis title is submitted for approval as a part of the student's
official degree program. Instructions for preparation of the thesis should be obtained from
the Graduate School office.

Thesis Credits-Students first registered in the Graduate School fall quarter 1983 or
later must enroll for 16 master's thesis credits before receiving the degree. Students cannot
include thesis credits in the total program credits when determining maximum transfer
allowed (see Transfer of Credits above); transfer thesis credits from other graduate
institutions; double-count thesis credits between two master's degrees; or use thesis
credits to meet the minimum major and related field course work requirements for the
degree.

Registration of the Thesis Title-Students must register the thesis title with the
Graduate School, 316 Johnston Hall, by submitting a copy of the thesis title page as it will
appear in the final document. Upon submission of the thesis title, the Graduate School will
provide the student with the Thesis Reviewer's Report form and the other forms and
information necessary to graduate.

Thesis Reviewers-The thesis will be read by a committee of at least three members,
as appointed by the dean of the Graduate School on recommendation of the program
faculty at the time of approval of the student's official degree program. All members of the
examining committee must have at least two weeks to read the thesis. The examining
committee will ordinarily include at least two representatives from the major field and one
from the minor or a related field. This committee must be unanimous in certifying that the
thesis is ready for defense.

Thesis Binding-Two copies of the thesis must be bound and submitted to the
Graduate School office.

Final Examinations-Candidates for the master's degree, Plan A, must pass a final
oral examination; a final written examination may also be required at the discretion of the
graduate faculty in the major field. If both a written and an oral examination are specified,
the written examination must precede the oral examination.
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Master's Degree

The final examination covers the major and minor or related fields and may include any
work fundamental thereto. This examination is coordinated by the chairperson of the
student's examining committee. A majority vote of the committee, all members present and
voting, is required for a pass. Results are reported to the Graduate School on a Final
Examination Report form, which is issued to the student when the form certifying that the
thesis is ready for defense is submitted. In case of failure, unanimous consent of the
examining committee is required to retake the examination.

Plan B: Master's Degree Without Thesis

Minimum Credit Requirements-Students must complete a minimum of 20 quarter
credits in the major field and a minimum of 8 quarter credits in one or more related fields
outside the major. The balance of the credits to be completed to meet the 44-credit
minimum requirement for the degree will be chosen by agreement between the adviser and
the student, subject to whatever restrictions the graduate faculty in the major field may
place on that choice.

Students who wish to complete a designated minor (which will be certified on the
transcript-unlike the related fields option, which will not be) must complete 9 or more
quarter credits in a single field. A designated minor must be approved by the director of
graduate studies in the field.

Plan B Project(s}-Students must demonstrate familiarity with the tools of research
or scholarship in their field, the ability to work independently. and the ability to present the
results of their investigation effectively, by completing at least one Plan B project. The
graduate faculty in each major field may require as many as three such projects.

The Plan B project(s) should involve approximately three nominal weeks or 120 hours
of work. The graduate faCUlty in each major field specifies both the nature and extent of the
options available to satisfy this requirement and whether the requirement is to be satisfied
in conjunction with or independent of the courses in the student's program.

Final Examinations-The Graduate School requires a final examination for Plan B
candidates; this may be written, oral, or both, at the discretion of the graduate faculty in the
major field. A committee of at least three examiners is appointed by the dean of the
Graduate School upon recommendation of the program faculty at the time of the approval
of the official degree program. The committee will include one member from outside the
major field. Students will make the Plan B project(s) available to the examining committee
for its review. A majority vote of the committee, all members present and voting, is reqUired
to pass. The vote is reported to the Graduate School on a form the student must obtain from
the Graduate School office before taking the examination. In case of failure, unanimous
consent of the examining committee is required to retake the master's final examination.

MASTER OF ARCHITECTURE-See Architecture under "Fields of
Instruction" for requirements.

MASTER OF BUSINESS ADMINISTRATION-See Business
Administration under "Fields of Instruction" for requirements.

MASTER OF BUSINESS TAXATION-See Business Administration
under "Fields of Instruction" for requirements.
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PROFESSIONAL MASTER'S DEGREE
IN ENGINEERING

A number of engineering departments offer programs, with emphasis on design
methods, leading to a designated professional master of engineering degree. The design
emphasis of the program is on engineering applications rather than on engineering
methods or material behavior, and on application of knowledge and methods of the
physical and social sciences as well as of engineering. The programs are designed
primarily for students who have already earned a bachelor's degree in a related
engineering field. Students normally are expected to be recent B.S. in engineering
graduates from Engineers' Council for Professional Development (ECPD) accredited
programs. Full-time students should be able to complete a program in one calendar year (a
minimum of three quarters of registration).

Regular Graduate School application procedures should be followed. Applicants
should designate the master of engineering as their degree objective, to distinguish it from
the master of science degree also available in the engineering fields.

Credit Requirements-Students must complete a minimum of 20 quarter credits in
the major field, a minimum of 8 quarter credits in one or more related fields outside the
major, and 16 thesis credits to constitute the minimum of 44 quarter credits required for the
degree.

If students wish to complete a designated minor (which will be certified on the
transcript-unlike the related fields option, which will not be), they must complete 9 or more
quarter credits in a single field (making the minimum requirement for a degree with a
designated minor 29 credits). Credits must be in graduate-level courses in which a
minimum grade point average of 2.80 is maintained. A designated minor must be approved
by the director of graduate studies in that field.

Design Project-A design project is a major component of the master of engineering
program. It emphasizes problem solving based on engineering design criteria used in
industry. Performance of professional caliber, which can be subjected to the critique of
senior design engineers in industry as well as engineering faculty members, is expected.
ApprOXimately 20 weeks are spent on the project.

Examination-Students must pass a project examination given by a committee
appointed by the dean of the Graduate School.

Project Binding-Two copies of the design project report must be bound and
submitted to the Graduate School.

Fields In Which the Program is Offered-Refer to "Fields of Instruction" for
information about the fields in which the master of engineering program is offered.

MASTER OF FINE ARTS
Prerequisites-Admission to master of fine arts programs is limited to students with

the bachelor's degree or its equivalent from an accredited university or college who
demonstrate exceptional promise as creative artists in one or more of the subfields in their
major area. For a list of the subfields, see Music, Studio Arts, and Theatre Arts under
"Fields of Instruction."

Course Requirements-Candidates must normally complete from 65 to 90 credits,
depending upon their previous preparation. At least 45 credits must be earned at the
University of Minnesota. A minimum of 9 credits in the history or literature of art, theatre, or
music and a minimum of 8 credits in areas of study outside of the major department are
required.
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Creative Project-Students must complete a creative project (production, recital, or
exhibition), which will be accompanied by a supporting paper that deals with the planning or
execution of the creative work.

Final Examinations-Candidates will take a final oral examination, a final written
examination, or both, at the discretion of the graduate faculty in the major field. The
examination(s) will be administered by a committee appointed by the dean at the time of
approval of the official degree program. A majority vote of the examining committee, all
members present and voting, is required for a pass. The results are reported to the
Graduate School on a form students obtain from the Graduate School office before taking
the examination.

MASTER OF FORESTRY-see Forestry under "Fields of Instruction" for
requirements.

MASTER OF GEOTECHNOLOGY-see Geo-Engineering under
"Fields of Instruction" for requirements.

MASTER OF MUSIC-See MUSic under "Fields of Instruction" for require
ments.

MASTER OF PLANNING-See Public Affairs under "Fields of Instruction" for
requirements.

MASTER OF SCIENCE (DESIGNATED)
IN CLiNICAL MEDICINE-See Master's Degree above for requirements.

MASTER OF SOCIAL WORK-see Social Work under "Fields of Instruc
tion" for requirements.

SPECIALIST IN EDUCATION
The Graduate School offers two-year specialist programs in several education fields

(see Education, Educational Administration, Educational Psychology, and Vocational and
Technical Education under "Fields of Instruction" for specific fields and program descrip
tions). These programs require completion of a minimum of 90 credits. Students ordinarily
complete the requirements for the master's degree with a major in the field of the specialty
as the first year of the program. All first-year students must meet regular admission,
candidacy, and examination requirements for the master of arts degree and should specify
as their degree objective the master's degree on the application form. A decision regarding
continuation beyond the master's degree in a specialist program will depend on an
evaluation of performance in meeting the master's requirements.

Qualifying examinations in specific areas may be required of students who transfer
credits from other institutions by the major adviser and the department faculty. Such
examinations are designed to aid students and their advisers in planning the program for
the specialist in education certificate and will be taken before students file their program.

All students in the specialist program must earn a minimum of 45 credits in residence at
the University of Minnesota, distributed in a manner approved by the adviser and the
graduate faculty in the area of specialization. At least 30 credits of the second year of the
program must be earned at the University of Minnesota.
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The two-year program must be completed in a period of 12 years. Graduate credits
earned previous to the 12-year span will be evaluated by the graduate faculty in the area of
specialization and may be recommended to the Graduate School for acceptance on a full or
partial basis.

SPECIALIST IN LIBRARY SCIENCE -See Library Science under
"Fields of Instruction" for requirements.

DOCTOR OF PHILOSOPHY DEGREE
The doctor of philosophy degree is granted chiefly in recognition of high attainment

and ability in a special subject field as demonstrated, first, by passing the required
examinations covering both a candidate's general and special sUbject fields and, second,
by the preparation of a thesis.

Registration Requirement for the Doctoral Degree-Registration in the Graduate
School for at least nine quarters is required. Students who transfer work for the degree from
other graduate schools must spend the first two years or the last year in residence at the
University of Minnesota. The following registration requirements also apply to doctoral
students:

1. Students first registered in the Graduate School before fall quarter 1983 must
maintain candidacy by registering continuously and paying candidacy fees during
the academic year (fall, winter, spring quarters) from the quarter after passing the
preliminary oral examination until the doctorate is awarded. Registration for the first
or second summer term (or both terms) may replace registration for the academic
quarter(s) immediately following (see Doctoral Candidate (Continuous) Registra
tion under Registration above).

2. Students first registered in the Graduate School fall quarter 1983 or later are
required to enroll for 36 doctoral thesis credits before receiving the degree (see
Thesis Credit Registration under Registration above).

Official Program for the Degree-Students are expected to file their official
programs for the degree in the second year of study; the specific quarter depends upon
individual major field requirements. Students should submit their programs at least two
quarters prior to the term in which they plan to take the preliminary oral examination. The
program form is available in the Graduate School office. It should contain all course work,
completed and proposed, that will be offered in fulfillment of degree requirements in the
major field and in the minor or supporting program fields; this includes transfer work (see
Transfer of Credits above). Students should also specify the foreign languages, if any, that
will be offered in fulfillment of the department requirement. On the basis of the program, the
members of the students' preliminary oral examining committees will be appointed.

Minimum Grade Requlrements-Grades of A, B, C, and S are acceptable. At least
two-thirds of the credits completed in the Graduate School and included on any degree
program must be taken under the A-N system.

Major Work-There is no minimum number of credits specified for the major by the
Graduate School. Frequently, depending on previous preparation, the length of programs
for individual students, even within the same field, may vary considerably. In the clinical
fields, the Ph.D. is always a degree with designation.

Minor or Supporting Program Work-At least 18 quarter credits must be offered in
the minor or supporting program. With a traditional minor, this work will be in a single field
related to the major. If the student is offering a supporting program, it must be composed of
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Doctor of Philosophy Degree

a coherent pattern of courses possibly embracing several disciplines. Students electing the
supporting program option may be required to take written preliminary examinations in the
fields included, but will not be expected to have competency in each of the fields
comparable to that of a person with a traditional minor.

For majors in clinical branches, the minor or supporting programs must be in
nonclinical fields that will serve as a basis for the proposed clinical specialization. This
fundamental work should be concentrated in the first part of the program. Familiarity with
those phases of the nonclinical disciplines essential to proficiency in the major specialty is
required.

Language ReqUirement-See "Fields of Instruction" to determine the language
requirement, if any. for a specific program. The Graduate School monitors the fulfillment of
language study when a department requires a language. Information about how to
demonstrate proficiency and the conditions under which proficiency will be recorded on the
official transcript is available from the Graduate School office.

Changes In the Approved Program-Once approved, the program must be fulfilled
in every detail to meet graduation requirements. Changes that are found necessary or
desirable should be requested by General Petition form.

Official Doctoral Candidacy-Candidacy is established when students have passed
the preliminary oral examination.

Time Limit for Earning the Doctoral Degree-Doctoral candidates must complete
all requirements and receive the degree within a maximum of five calendar years after
passing the preliminary oral examination. Petitions for extension of the time limit must be
submitted before the expiration of the five years. Failure to receive the doctoral degree
within the five-year period may necessitate retaking the preliminary oral examination. The
graduate faculty in the degree programs may establish more stringent time limitations.

Written and Preliminary Oral Examinations
Written Examlnatlon-A written examination in the major subject will be given by the

graduate faCUlty in the major field, generally before the preliminary oral examination is
given. This examination covers all work completed in the major field and may include any
work fundamental thereto. It is the student's responsibility to ensure that the results of the
written examination are reported immediately to the Graduate School office. A form for this
purpose, available in the Graduate School office, reqUires the signatures of the adviser and
the director of graduate studies in the major field.

Preliminary Oral Examination-After completing a substantial part of the course
work and passing the preliminary written examination (except in those instances where the
written follows the oral), but prior to writing the dissertation, the student will take the
preliminary oral examination. The examination will be administered by the committee
appointed by the dean, upon recommendation of the program faCUlty, on the basis of the
official doctoral program.

Preliminary Oral Examining Committee-The examining committee will include a
minimum of five members, three from the field of the major and two from the field of the
minor or supporting program.

Changes In the Preliminary Oral Examining Committee-Substitutions on the
examining committee, which may be necessitated, for example, by the departure or
absence on leave of a faculty member, must be requested by the adviser or the director of
graduate studies through the Graduate School office well in advance of the examination.
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Scheduling the Preliminary Oral Examination-It is the responsibility of the student
to schedule the preliminary oral with the examiners and with the Graduate School office at
least one week in advance. In certain of the health science areas, however, one month's
notice must be given. The Graduate School must have on file a report that the student
passed the preliminary written examination before the oral examination can be scheduled.

The Graduate School issues the report form for the preliminary oral examination to the
student's adviser, and informs both the student and the adviser if the language requirement
or course work on the official program has not yet been completed. The preliminary oral will
be authorized in spite of such deficiencies, but deficiencies must be completed before the
final oral may be scheduled.

Preliminary oral examinations will not be scheduled from the beginning of the second
term of summer session to the opening of the fall quarter, unless the members of the
assigned committee can be assembled without substitution.

Preliminary Oral Examination Content and Outcome-The preliminary oral exami
nation covers the major field, the minor field or supporting program, and any work
fundamental thereto, including possible plans for thesis research.

Immediately prior to the preliminary oral examination, the committee chair will clearly
stipulate the objectives of the examination and, in consultation with other member:> of the
examining committee, determine how the examination is to be conducted. Immediately
after the preliminary oral examination, the candidate will be excused from the room and a
written vote will be taken before discussion of the examination. Following discussion, a
second and final vote will be taken, and the participants will sign in the appropriate place on
the report form.

The outcome of the examination, with all committee members present and voting, will
be recorded in one of three possible ways: passed, passed with reservations, or failed. The
voting proportions necessary for these decisions are as follows: if the committee consists of
five members, a favorable verdict for passing will consist of either a unanimous vote or a
vote of 4-1 ; if the committee consists of six members, a favorable vote for passing will
consist of a unanimous vote or a vote of 5-1 or 4-2; and if the committee consists of seven
members, a favorable vote for passing will consist of a unanimous vote or a vote of 6-1 or
5-2. Candidates who do not earn committee votes in these proportions will fail. If, in order to
achieve the minimum number of votes to reach a verdict of pass, any vote of pass with
reservations is included, then the outcome is recorded as a pass with reservations.

Reporting the Results-The examining committee will report the results of the
preliminary oral examination to the Graduate School office. If the committee decides that a
student passed the examination with reservations, it must inform the student immediately.
The committee h">s one week, however, to send the student a letter that clearly stipulates
the reservations and the steps required to remove them. A copy of this letter must be
forwarded to the Graduate School. A second letter informing the student that the
reservations have been satisfied is also reqUired; again, a copy must be forwarded to the
Graduate School. The chair of the preliminary oral examination committee should write
both letters on the committee's behalf. The final oral examination cannot be scheduled until
the Graduate School receives a copy of the second letter.

Ph.D. Thesis
The thesis must demonstrate the student's originality and ability for independent

investigation, and the results of the research must constitute a contribution to knowledge.
The thesis must exhibit the student's mastery of the literature of the subject and familiarity
with the sources. The subject matter must be presented with a satisfactory degree of
literary skill.
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Doctor of Philosophy Degree

Thesis Proposal-At the time of submission of the doctoral program, or not later than
the first quarter after passing the preliminary oral examination, students must file the thesis

I~ title form and statement in the Graduate School office. The thesis title form is available from
that office. The statement, approximately 250 words in length, must describe the research
to be undertaken and the methods to be employed in carrying it out.

On the basis of the thesis proposal, the thesis reviewers and other members of the
final oral examining committee will be appointed by the dean of the Graduate School upon
recommendation of the program faculty.

Changes In the Thesis Title-Changes in the wording of the thesis title may be made
without special approval, but changes should not be made after the thesis title is registered
(see Registration of the Thesis Title and Timely Delivery of the Thesis to Thesis Reviewers
below). If the substance of the proposal should change markedly in the course of the
research, a revised proposal should be submitted immediately.

Language of the Thesis-Theses must normally be written in English, the language
of instruction. However, in some fields of study, a language other than English may be used
provided there is a scholarly reason for its use. When the thesis statement is submitted, a
justification for the use of a foreign language, signed by the adviser and director of graduate
studies, should be attached. The statement should attest that the recommended thesis
reviewers (including the outside reviewer) are qualified to read, comprehend, and criticize a
thesis in the foreign language.

Preparation of the Thesis-Instructions for the preparation of the thesis should be
obtained from the Graduate School office.

Registration of the Thesis Title and Timely Delivery of the Thesis to Thesis
Reviewers-Students must register the thesis title with the Graduate School, 316
Johnston Hall, by submitting a copy of the thesis title page as it will appear in the final
document. Upon submission of the thesis title, the Graduate School will provide the student
with the Thesis Reviewer's Report form and the other forms necessary to graduate.

At the time the candidate submits the thesis to the thesis reviewers, copies must also
be provided to all other members of the final oral examining committee. All members of the
committee must have at least two weeks to read the thesis, which assures sufficient time to
decide whether the thesis is ready for defense.

The thesis abstract must be included with the thesis when it is distributed to the
committee. It also must be signed by the adviser before it is submitted to the Graduate
School, which will forward it to University Microfilms.

The final oral must be scheduled with the Graduate School seven or more days after
the thesis is judged ready for defense, but at least one week before the proposed
examination date.

Thesis Reviewers-All members of the final oral examining committee will read the
thesis, although only those designated as thesis reviewers will sign the report form
certifying that the thesis is ready for defense.

The designated thesis reviewers will consist of the adviser and at least two other
members of the final oral examining committee, inclUding at least on~ representative from
the minor or supporting program. The committee to certify that the thesis is ready to defend
shall at least partially be made up of individuals other than those on the thesis advisory
committee, when such committees are used by programs. The committee must be
unanimous in certifying that the thesis is ready for defense before the student can take the
final oral examination.

Certification of the thesis as ready for defense is a necessary step toward the final oral
examination but in no way diminishes the significance of that examination.

Final Oral Examination
To be eligible for the final oral examination, the student must have completed all work

on the official doctoral program including the language requirement (if any) and must have
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passed both the written and oral preliminary examinations. In addition, the thesis must have
been certified by the readers as ready for defense. The examination will be conducted by a
committee appointed at the time of approval of the thesis proposal and consisting minimally
of the adviser, two additional thesis reviewers, and two other members of the graduate
faculty. The examination covers the candidate's thesis and special field of study. It will not
exceed three hours.

Scheduling the Final Oral with the Graduate School-The examination must be
scheduled by the student one week in advance (see Clearance for Graduation below) with
the committee and with the Graduate School. In certain of the health science fields the
faculty requires 30 days' notice of the date of the final oral.

When the examination is scheduled the file will be checked to determine that the
student is clear to take the examination as stipulated above, and if so, the report form for the
final oral examination will be forwarded to the adviser.

If time permits, the date of the examination will be pUblicly announced, and any
member of the scholarly community may attend (see Form of the Final Oral Examination
below).

The final oral cannot be scheduled during the same quarter in which the student takes
the preliminary oral, or from the beginning of the second summer term to the opening of the
fall quarter unless the committee members can be assembled without substitution.

Final Oral Examining Committee-Although the student's adviser will serve as a
member of the final oral examining committee, another member of the committee will be
designated as the chair and will function in this capacity at the final oral examination. The
chair must be a full member of the graduate faculty, and may be from the minor or
supporting program. The Graduate School dean will appoint the chair and other members
of the final oral examining committee upon recommendation of the director of graduate
studies in the major field. This policy is effective for all students submitting their thesis title
form on or after January 1, 1985 (those submitting their thesis title forms before this date
may have their adviser serve as chair). The final oral examining committee should consist
minimally of five members, three from the major and two from the minor or supporting
program, at least two of whom normally represent a graduate program and bUdgetary unit
other than that of the student's major.

Changes in the Final Oral Examining Committee-See Changes in the Preliminary
Oral Examining Committee above.

Form of the Final Oral Examlnatlon-The final oral examination consists of a
seminar in which the candidate presents the thesis and to which the scholarly community is
invited. A closed meeting between the candidate and the appointed examining committee
immediately follows the thesis presentation. The candidate is then excused and the vote
taken on whether she or he passed the examination. The seminar may take place only after
the thesis has been judged ready for defense. The final oral examination is limited to the
thesis subject and relevant areas.

The adviser should be responsible for ensuring the inclusion of appropriate modifica
tions and required revisions, if any, in the final thesis. The final oral examination report form
should not be signed and submitted to the Graduate School until all reservations have been
satisfied.

Reporting the Results of the Final Oral-Upon completion of the examination, a
formal vote of the committee is taken. To be recommended for the award of the doctoral
degree, candidates must receive a vote with no more than one dissenting member of the
total examining committee. The results must be reported to the Graduate School on the
Final Oral Examination Report form.

Clearance for Graduation-Degrees are granted at the end of each month. To
qualify for graduation for a particular month, students must pay the degree application fee
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Doctor of Education Degree

on or before the first workday of that month and must complete the examination and all
other requirements (including necessary forms and fees) by the last workday of that month.

Two Graduate School commencement ceremonies are held each year-in June (for
January through June graduates) and in December (for July through December gradu
ates). Graduates are encouraged, but not required, to attend. To make sure their name
appears in the program distributed at the commencement ceremony, graduates must pay
the degree application fee by the first workday in May for the June ceremony or by the first
workday in November for the December ceremony.

DOCTOR OF EDUCATION DEGREE
The University of Minnesota awards the doctor of education (Ed.D.), its highest

professional degree in the fields of educational administration, industrial education, and
vocational education, in recognition of satisfactory academic preparation and demon
strated competence for professional activity in those fields.

Standards and procedures for admission and expectations for scholastic performance
are, in general, comparable to those for the Ph.D. A major part of the program must be
conducted in full-time residence, including at least one continuous academic year at
advanced stages of the program. Rules and procedures governing examinations, candi
dacy, time limits, appointment of committees, and the thesis for the Ph.D. apply in general
to the Ed.D.

Program for the Degree--The Ed.D. program requires the completion of a major, a
minor or a supporting program, and a collateral field of study. A foreign language is not
required. A significant proportion of the graduate course work, usually at least one-fifth of
the total program, should be completed in fields other than education.

A supervised internship or clinical experience is an integral part of the program and
must be completed by each candidate.

Field Problem-Candidates for the Ed.D. must complete an extended essay that
demonstrates the ability to carry out an independent and meaningful study of a problem
relevant to the field.

Examinations-Satisfactory performance on both a written comprehensive examina
tion conducted by the major department and a preliminary oral examination conducted by a
committee of graduate faCUlty members is required to establish candidacy for the degree.
These examinations assess students' scholarly mastery of the subject matter of their major
field and their general readiness and qualifications to pursue the Ed.D.

The final examination committee will be appointed by the dean of the Graduate School
upon recommendation of the program faculty. It will consist of three reviewers and two
others who are qualified to assess the student's professional competency. In the final
examination students are expected to defend the essay and their general qualifications for
the degree.

For detailed requirements, see Doctor of Philosophy Degree above.

DOCTOR OF MUSICAL ARTS
The program for the professional doctoi of musical arts (D.MA) degree has a

performance-teaching orientation. Programs are offered in the areas of piano, voice,
trumpet, clarinet, and organ. Standards and procedures for admission and expectations for
scholastic performance are, in general, comparable to those for the Ph.D. Details
concerning major and minor requirements, recitals, and supporting papers for the D.M.A.
are inclUded in the Music section of this bulletin.
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DOCTOR OF PHILOSOPHY (DESIGNATED)
IN CLINICAL MEDICINE-see Doctor of Philosophy Degree above and

individual clinical medicine fields under "Fields of Instruction" for requirements.

COUNCIL OF GRADUATE STUDENTS
The Council of Graduate Students (COGS) is the official governing body representing

all students in the Graduate School. Graduate students in each degree-granting program
are entitled to one representative to serve on the council. These representatives provide a
communication link between COGS and the students in each program. Students have the
opportunity to actively participate in University administrative and policy decisions affecting
graduate students by becoming officers of COGS or representing it on Graduate School
and University committees.

Services and programs are provided to address the needs and concerns of graduate
student groups. COGS publishes The Grad/etter, a newsletter distributed to all graduate
students through their department representatives. For students with young children, the
COGS staff provides a day care information service. The Graduate Forum, another COGS
project, presents seminars on topics of interest to graduate students.

Students with questions, problems, or suggestions should contact COGS, 418
Johnston Hall (612/373-7909).

COMMITTEE ON INSTITUTIONAL COOPERATION
TRAVELING SCHOLAR PROGRAM

The University of Minnesota is a participant in the Traveling Scholar Program for
graduate students enrolled in CIC (Committee on Institutional Cooperation) institutions.
The 11 participating universities are the members of the "Big Ten" and the University of
Chicago.

The program enables doctoral students at any CIC university to take advantage of
educational opportunities-specialized courses, unique library collections, unusuallabo
ratories-at any other CIC university without change in registration or increase in fees.
Students may take advantage of these educational opportunities for three quarters or two
semesters.

Graduate students interested in graduate course offerings not available at the
University of Minnesota should confer first with their major department and major adviser
concerning which of the cooperating institutions to select for program enrichment and
diversification. Information on procedures for participation in the Traveling Scholar
Program is available at the Graduate School Fellowship Office.

USE OF HUMAN SUBJECTS IN RESEARCH
All Twin Cities campus research that involves the use of human subjects must be

reviewed and approved by the University Committee on the Use of Human Subjects in
Research. This policy, approved by the University Senate and Board of Regents, applies to
both funded and nonfunded faculty and student research. Any individual student research
project (e.g., Plan B project, thesis, dissertation) that involves human subjects must be
approved by this committee prior to initiation of the research. For additional information,
visit or contact the committee office at 1919 University Avenue, St. Paul, MN 55104
(612/373-9895).
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GRIEVANCE PROCEDURES
Academic Freedom and Responsibility-Grievance procedures relating to aca

demic freedom and responsibility are governed by the University Senate statement on
Academic Freedom and Responsibility of December 17. 1970, and the Revised Report of
the University Appeals Committee on Academic Freedom and Responsibility of April 1S.
1974. As a consequence of these policies. each department or program has available a set
of operating procedures to deal with both the formal and informal aspects of possible
grievance matters; often these procedures are spelled out in a department's or program's
handbook for graduate students or are available upon request in the department or
program office. Also as a consequence of the two senate policies. each department or
program has established a standing committee on grievances to conduct hearings and
make recommendations in those cases that reach the formal grievance stage. In general, it
is best for graduate students with a potential grievance to seek the advice and assistance of
their adviser or director of graduate studies and the department or program chair. In the
event that the nature of the potential grievance precludes such inquiry and discussion,
graduate students may wish to seek advice from the Graduate School grievance officer by
contacting the Graduate School dean's office. There is a Graduate School Grievance
Committee, but its function is essentially limited to hearing appeals from department or
program grievance committees.

Sexual Harassment-Policies and procedures pertaining to sexual harassment are
governed by the Senate Committee on Faculty Affairs/Senate Consultative Committee
Statement on Sexual Harassment of April 16. 1981. As the introduction to the statement
notes, sexual harassment undermines the mission of the University and jeopardizes the
careers of students, faculty, and staff. The statement defines sexual harassment in this
manner:

Unwelcome sexual advances, requests for sexual favors. and other verbal or physical
conduct of a sexual nature constitute sexual harassment when (1) submission to such
conduct is made either explicitly or implicitly a term or condition of an individual's
employment or academic advancement, (2) submission to or rejection of such conduct
by an individual is used as the basis for employment decisions or academic decisions
affecting such individual, or (3) such conduct has the purpose or effect of unreasonably
interfering with an individual's work or academic performance or creating an intimidat
ing, hostile, or offensive working or academic environment.

Individuals seeking information and guidance in matters involving sexual harassment
should contact Dr. Betty Robinett. Assistant Vice President for Academic Affairs, 217
Morrill Hall. All inquiries will be held in strictest confidence.

TERMINATION OF GRADUATE STUDENT STATUS
When performance is unsatisfactory in terms of grades or normal progress, as

established and promulgated by the graduate faCUlty in the major field. graduate student
status may be terminated. All guidelines stated in this bulletin are minimal requirements,
and each program is free to set more specific terms by which progress will be measured for
purposes of continuation. Students are encouraged to check with their major departments
for complete information about these procedures and requirements.

ASSISTANTSHIPS AND FELLOWSHIPS
Resolution of the Council of Graduate Schools In the United States Regarding
Graduate Scholars, Fellows, Trainees, and Assistants

Acceptance of an offer of financial aid (such as a graduate scholarship, fellowship,
traineeship, or assistantship) for the next academic year by an enrolled or prospective
graduate student completes an agreement that both student and graduate school expect to
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honor. When a student accepts an offer before April 15 and sUbsequently desires to
withdraw, the student may submit a written resignation for the appointment at any time
through April 15. However, an acceptance given or left in force after April 15 commits the
student not to accept another offer without first obtaining a written release from the
institution to which a commitment was made. Similarly, an offer made by an institution after
April 15 is conditional on presentation by the student of a written release from any
previously accepted offer. It is further agreed by the institutions and organizations
subscribing to this resolution that a copy of the resolution should accompany every
scholarship, fellowship, traineeship, and assistantship offer.

Graduate Assistantships

Graduate assistantships are academic appointments that are reserved for graduate
students. Appointments to teaching assistant, research assistant, or administrative fellow
positions are offered through various departments. A teaching assistant helps in teaching
students in a specified course or courses under the general supervision of the academic
staff. A research assistant carries out activities connected with research studies that are
assigned by the supporting department or principal research investigator. An administra
tive fellow performs duties of a specialized nature connected with administration.

To be eligible to hold one of these appointments, a student must have been admitted
to the Graduate School and must be registered in the Graduate School each quarter the
appointment is held during the academic year. Registration during the summer session is
not required. A studentmay be appointed for 75 percent time or less peracademic quarter
(or up to 100 percent time during the summer).

Students registered in the Graduate School and holding appointments as teaching
assistants, research assistants, and administrative fellows at 25 percent time or more pay
resident tuition rates. This same privilege applies to members of their immediate families.
Extensions beyond the term of qualifying appointment are subject to the following rules:

1. The qualifying appointee must have held one of the above appointments for a
minimum of three academic quarters, at 25 percent lime or more. Two summer
terms will count as one academic-year quarter.

2. After completion of the qualifying three quarters of appointment, the use of the
privilege is extended on aquarter-for-quarter basis up to a maximum of six quarters
of use.

3. The entitlement of the qualifying appointee and members of her or his immediate
family to this privilege will not extend beyond three years from the termination of the
last or most recent qualifying appointment.

Each department sets its own application deadline. Unless otherwise noted, applica
tions must be received by February 15 for appointments for the ensuing academic year;
applications received at other times will be considered for any available vacancies. All
applications for graduate assistantship appointments should be returned to the head of the
appropriate department - not to the Graduate School.

Stipends for graduate assistants are based on the level of appointment and percent
age of time of the appointment. A schedule of current stipends for graduate assistantships
is available from the Graduate Assistants Office. Graduate students may not hold
appointments for which there is no monetary compensation, nor are they allowed to hold
appointments for which they receive only course credit or resident tuition rates.

Application forms and further information may be obtained from either the head of the
department offering the appointment or from the Graduate Assistants Office. This office
provides ombudsman services for and handles problems and information requests of
graduate assistants. An administrative arm of the Office of the Vice President for Academic
Affairs, it distributes The Handbook for Graduate Assistants and the Grapevine, aquarterly
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newsletter for graduate assistants. Copies of the handbook and more information about the
assistantship program at the University may be obtained from the Graduate Assistants
Office, 411 Johnston Hall, University of Minnesota, 101 Pleasant Street S.E., Minneapolis,
MN 55455 (612/376-3644).

General College Assistantships
Graduate students are eligible to apply for teaching assistantships in the General

College. The General College program consists of general education courses in such
areas as natural science, social science, communications, and the humanities, as well as
specialized courses in such career areas as business, health, and law. Graduate students
may also be interested in the college teaching/counseling internship program for graduate
assistants. Graduate assistants in the General College may participate in the internship
program and earn credit (but not degree credit) by registering for GC 5001-General
College Teaching Internship or GC 5002-General College Counseling Internship the first
year, and GC 5005--General College Supervised Teaching Projects or GC 5006-Gen
eral College Supervised Counseling Projects the second year. Inquiries about assistantsh
ips and the teaching/counseling internship program should be directed to the Office of the
Dean, General College, 106 Nicholson Hall, University of Minnesota, 216 Pillsbury Drive
S.E., Minneapolis, MN 55455.

Graduate Fellowships
Graduate fellowships, awards based on academic merit, are available to new and

currently enrolled graduate students. The Graduate School Fellowship Office, 422
Johnston Hall, administers several fellowship programs, described in detail below; a
number of individual academic departments also administer field-specific fellowships.
Entering students must file their fellowship application with their prospective graduate
program. Currently enrolled students should consult the Fellowship Office and their
graduate program office for current information on fellowship opportunities. The Fellowship
Office also processes applications for several international competitions, such as Fulbright
Grants for graduate study abroad.

Resident Benefit for Graduate Fellows and Trainees-Effective fall quarter 1983,
graduate students holding fellowships and traineeships with stipends equivalent to that of a
25 percent time assistantship are entitled to the same resident tuition benefits as graduate
assistants. The same privilege applies to members of their immediate families. See
Graduate Assistantships above for details.

FELLOWSHIPS AWARDED AND ADMINISTERED THROUGH THE GRADUATE SCHOOL
FELLOWSHIP OFFICE

Awards listed below are subject to change in amounts or cancellation, depending on
availability of funds. The following policies govern all awards administered by the Graduate
School Fellowship Office:

Supplementation-Recipients of any fUll-support Graduate School awards may
concurrently hold an assistantship or other position at 25 percent time or less without
reduction in the fellowship stipend. Recipients of full-support awards may not hold other
fellowships, scholarships, grants, or similar awards that duplicate the benefits of the
fellowship; they may, however, receive additional partial stipends (not administered by the
Graduate School) not to exceed the value of a 25 percent time assistantship. No part of any
full Graduate School fellowship may be used to supplement other full support awards.

Terms of Award-Graduate School awards may not be renewed, used for summer
study (unless specifically designated), or deferred for use in another academic year.
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FOR NEW GRADUATE' STUDENTS

Graduate School Fellowship&-Those planning to enter the Graduate School for the first time in the fall quarter are
eligible for these one·year fellowships, which provide a stipend of approximately $6,500 plus tuition (fees not
included) for the academic year. All applicants must be nominated by the graduate program they plan to enter.
Applications must be submitted directly to the prospective graduate program by the program'sspecified deadline, but ~

no later than February 1.

Norwegian National Torske Klubben Fellowshljr-See below. ~

FOR CURRENTLY ENROLLED GRADUATE STUDENTS

Graduate School Doctoral Dissertation Fellowshlp&-Available to Ph.D. candidates who will have completed all
requirements except the dissertation by the end of the quarter in which they apply. Early May deadline; program
nomination required. Approximately $7,200 for twelve months.

Graduate School Doctoral Dissertation Special Grant&-For dissertation research expenses for students who have
passed preliminary written and oral examinations. Deadlines generally in November and May. Up to $1,500.

Tuition Scholarshlp&-Open to students who have been registered for at least three quarters in the Graduate School at
the UniverSity of Minnesota. Must be U.S. citizen or permanent resident. One·quarter award, occasionally renewed
for a second quarter. Application deadlines approximately eight weeks before the beginning of each quarter. Tuition
only.

Endowed Fellowshlp&-Not all fellowships listed below are offered every year. Stipends are approximate and may vary
from year to year. Deadlines for application are generally in mid-March unless otherwise indicated. Contact the
Graduate School Fellowship Office for current information and application procedures.

Alexander p, Anderson and Lydia Anderson Fellowshljr-For advanced students in the plant and animal
sciences, including agronomy, biology, botany, cell and developmental biology, ecology, forestry, genetics,
horticulture, plant breeding, plant pathology, plant phYSiology, and zoology. Preference to students involved in
basis scientifiC research. Candidates must be graduates of the University of Minnesota. $500 to $1,500.

Charles J. Brand Fellowshljr-Offered to graduate students in botany, with preference to those nearing completion
of the Ph.D $6,000.

Class of 1890 Fellowshljr-Available to graduate students in the arts, sciences, or engineering. Relevant programs
may nominate one candidate each. Up to $1,500.

Walter B. Cline Memorial Fellowshljr-For students pursuing graduate study in the language or cultural history of
Asia or the Moslem world. Up to $1,500.

Carolyn M. Crosby Fellowshljr-Available to graduate students or, in rare instances, advanced undergraduates of
high promise engaged in field·based botanical investigation. May be used for independent field research or for
research or stUdy at a field facility, such as the Lake Itasca Biological Station or other similar facilities.
Applications accepted throughout the year. $600 to $1,500.

Norman Johnston DeWitt Fellowshljr-Intended to support an advanced graduate student in the humanities, with
preference to applicants engaged in interdisciplinary studies. Up to $4,000.

Louise T. Dosdall Fellowship In Sclenc&--For women graduate students in any field of the natural and physical
sciences who show exceptional promise for a successful career in research. $6,000.

Grants for Research Abroad-Available to graduate students who are U.S. citizens or permanent residents for
research abroad. Preference to doctoral students for dissertation research. Supported in part by private
foundations. Average award $1,500.

Albert Howerd Awerd-For graduates of the University of Minnesota. Each graduate program may nominate one
candidate. Up to $1,500.

Stanwood Johnston Memorial Fellowshljr-For promising graduate students in geology, geophysics, physics,
chemistry, biochemistry, or microbiology. $5,500.

Harold Leonard Memorial Fellowship In Film Study-Open to graduate students proposing a year of well·defined
research or study in film history, criticism, theory, or aesthetics. $6,000.

Harold Leonard Memorial Film Study Grant&-For students in good standing to conduct studies in film history,
criticism, theory, or aesthetics. Up to $3,000.

Eva O. Miller Fellowshljr-For advanced graduate students in the areas of educational psychology. statistics and
measurements. counseling psychology, and child development who are engaged In research or scholarly work.
Projects may include, but are not limited to, the study of individual differences and cognitive aspects of
measurement. $6,000.

Norwegian Natlonel Torske Klubben Fellowshljr-Available to Norwegian nationals, both new and continuing
stUdents, for one year of study at the University of Minnesota. $3,000 for nine months, or $3,600 for twelve
months, plus tuition for the academic year.
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Shevlin Fellowship-For graduate students in the biological and agricultural sciences, basic physical and medical
sciences, and liberal arts. Graduate programs in appropriate fields may each nominate one candidate. $4,500.

William W. Stout Fellowship-Open to graduate students in the humanities and social sCiences who are in the
intermediate years of the Ph.D. Graduate programs in appropriate fields may nominate one candidate each.
$5,500.

Torske Klubben Fellowship to Norway-For University of Minnesota graduate students to engage in research or
study in Norway for three to ten months. Preference to advanced graduate students. $500 per month.

Thomas F. Wallace Fallowshlp-Open to graduate students in the humanities and social sciences who are in the
intermediate years of the Ph.D. Graduate programs in appropriate fields may nominate one candidate each.
$4,500.

Woman's Club 01 Minneapolis Fellowship-Available in alternate years to a woman graduate student with high
scholarship and leadership qualifications. Must be U.S. citizen. Preference to women from Twin Cities area.
Next award 1986-87. $2,200.

FELLOWSHIPS AND SCHOLARSHIPS AWARDED AND ADMINISTERED THROUGH
ACADEMIC DEPARTMENTS

Further information on eligibility and application procedures for the following fellow
ships and scholarships is available from academic departments unless otherwise indi
cated. Awards are sUbject to change or cancellation depending on availability of funds.

ANATOMY

Lazarow Fellowship-To support travel by anatomy graduate students to other laboratories to gain new techniques. Up
to $500.

ARCHITECTURE

American Institute of Architects and American Institute of Architects Foundation, Inc., Scholarship Program
-For graduate and undergraduate architecture students.

Architectural Alliance Education Fund-For graduate and undergraduate architecture students. Variable.

Derickson Award-For graduate architectural students. Variable.

Ellerbe Prize Award-For graduate and undergraduate architecture students. Variable.

Flour City Architectural Education Fund-For graduate and undergraduate architecture sludents. Variable.

Skidmore Owings Merrill Architectural Education Fund-For graduate and undergraduate architecture students.
Variable.

Minneapolis Chapter, American Institute 01 Architects-For graduate and undergraduate students in architecture.
$500 each.

Minnesota Society 01 Architects Scholarahlp-For graduate and undergraduate architecture students. Variable.

Wells H. Paschall Memorial In Architecture Fund-For graduate and undergraduate architecture students. Variable.

Poole Architectural Education Fund-For graduate and undergraduate architecture students. Variable.

Rapson and Associates Architectural Education Fund-For graduate and undergraduate architecture students.
Variable.

Rhodes Robertson Education Fund In Archltecturlt-For graduate and undergraduate students in architecture.
Variable.

SI. Paul Chapter, American Institute of Architects Award-For graduate architecture students. $1,000.

Wisconsin Architects Foundation-For graduate and undergraduate architecture students. Must be Wisconsin
resident or have a hometown in Wisconsin. Variable, usually $500.

ART HISTORY

Art History Department Fellowships-For art history students working on doctoral dissertations. $500 to $1,000.

Kress Foundation Fellowship-For graduate students in art history. U.S. citizenship required. $500 to $6,000.

Elizabeth Roe Fellowship-For continuing art history graduate students, with preference to those in eighteenth-century
art history. $500 to $1,000.

BIOCHEMISTRY

Chemical Bases 01 Cell and Molecular Biology Training Grant-To train doctoral students in biochemistry, botany,
chemistry, genetics and cell biology, microbiology, and phySiology In a chemically based approach to cellular and
molecular biology. U.S. citizenship requrred. $5,292.
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BIOLOGICAL SCIENCES

Bell Delta Waterfowl Fellowship-For graduate students in ecology. evolution. behavior, and biology who are studying
Nonh American waterfowl at the Delta Waterfowl Research StatIOn in Manitoba. Apply through Bell Museum of
Natural History. Variable amounts.

Cedar Creek Research Stipends-To encourage students in field biology, forestry, soils, or related areas to perform
research at the Cedar Creek Natural History Area. Apply through Field Biology Program, Bell Museum 01 Natural
History. $100 to $1,500.

Dayton Natural History Fund-To encourage field research in field biology by graduate students without geographic
restrictions. Apply through Bell Museum 01 Natural History. Variable amounts, usually $100 to $2,000.

Itasca Research Stipends-To encourage research at Lake Itasca Forestry and Biological Station by qualified graduate
students from any area relating to field biology. Apply through the Field Biology Program, Bell Museum ot Natural
History. $100 to $500.

Sigerfoos Fellowship-For shan-term zoological study by graduate students at another institution or research area.
Preference to study of manne or tropical zoology. Apply through the director of graduate studies in zoology.

Wilkie Fund for Behavior and Evolution-To encourage graduate students to undertake research in behavior and
evolution With priority to field studies. Apply through Bell Museum of Natural History. Variable amounts, usually $100
to $2,000.

James W. Wilkie Fund for Natural History-For field studies in natural history by graduate students in any aspect of
field biology. Apply through Bell Museum of Natural History. Variable amounts, usually $100 to $2,000.

BIOMETRY AND HEALTH INFORMATION SYSTEMS

National Institutes of Health National Research Service Awards In Biometry-For graduate students and
postdoctoral scholars in biometry to encourage research training in cardiovascular biostatistics, including clinical
trials methodology. U.S. citizenship or permanent residency required. $5,292 plus luition and tees for predoctoral
students.

U.S. Public Health Service Traineeships In Public Health-For graduate students in biometry and health information
systems. U.S. citizenship or permanent reSidency required. $5,292 plus tuition and fees.

BUSINESS ADMINISTRATION

Graduate School of Management Corporate Fellowships-For new graduate students in business administration.
Variable.

Arthur Andersen & Co.-For a graduate student in accounting. $500.

Chevron Fellowship Standard 011 Co. of California-For new M.B.A. students in management information systems.
Must be U.S. citizens or permanent residents. Variable.

Ernst and Whlnney Fellowship-Awarded to graduate students in accounting. $1,250.

General Mills Fellowship-Awarded to an M.B.A. specialist in accounting. $1,000.

Paul Goldsborough, Jr., Fellowship-Awarded 10 graduale students. Variable amount.

Ernest Hellman Award-An Outstanding Teacher Award for Ph.D. student in accounting. $1,000.

Honeywell Fellowships-For new M.B.A. students with undergraduate degrees in technology or engineering. Variable.

IBM Fellowship-For doctoral students concentrating in management information sciences to increase the number 01
faculty qualified to teach in the area. Stipend piUS tUition and fees.

Minnesota Mining and Manufacturing Company (3M) Fellowship-For a graduate student in accounting. $1,000.

Carl Nelson Doctoral Award-Awarded to a Ph.D. student in accounting. $1,000.

NuComp Systems Fellowship-For graduate and undergraduate students wilh a primary interest in management
inforreation systems.

Pillsbury Compeny Fellowship-For a graduate student with a major interest in accounting or finance. $1,000.

Pillsbury Company Fellowship In Business Administration-For graduate students with a major interest in
marketing. $1,000.

Justin A. Rosenblatt Fellowship-For an M.B.A. or Ph.D. student. $1,200.

J. Meerl Sweitzer Fellowship (Wausau Inaurence Companles}-For en M.B.A. student concentrating in risk
management and Insurance. $5,000.

SOHIO Fellowships-For new M.B.A. students with undergraduate degrees in engineering or technology. Variable
amounts.

SI. Paul Companlea-For a graduate student concentrating in risk management and insurance. $2,000.

Roland S. Valle Fellowship In Business Administration-For a graduate student with a primary interest in marketing.

Price Waterhouse Fellowship-For a graduate student in accounting. $1.000.
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Assistantships and Fellowships

CHEMICAL ENGINEERING

AMOCO Corporation Fellowship-For an outstanding new doctoral student in chemical engineering. $10,000 per year
plus $1,000 for student's research.

CHEMISTRY

All current and new graduate students in chemistry are considered for the following fellowships without further application:

Allied Foundation Fellowship-For doctoral students in chemistry.

AMOCO Fellowship-For doctoral students in chemistry.

Dow Fellowship-For doctoral students in chemistry.

DuPont Fellowship-For doctoral students in chemistry.

Minnesota Mining and Manufacturing Company (3M) Fellowship-For doctoral students in chamistry.

Proctar & Gamble Fellowship-For doctoral students in chemistry.

Summer Support Fellowships-For partial summer support for graduate students, sponsored by Air Products
Foundation; Allied Corporation: American Cyanamid Company; AMOCO Chemicals Corporation; Council for
Chemical Research; Dow Chemical Company; E. I. DuPont de Nemours & Company; H.B. Fuller Company; Henkel
Corporation; Hewlett-Packard; Mobil Foundation: Monsanto Company; Minnesota Mining & Manufacturing Com·
pany (3M); Procter & Gamble Company; Raychem Corporation; Rohm & Haas Company; Sm~h, Kline & Beckman;
SOHiO; Union Carbide Corporation; Uniroyal, Inc.; and UOP, Inc.

CIVIL ENGINEERING

Sommerfeld Fellowships-For outstanding graduate students in any branch of civil engineering. $6,000 plus tuition for
academic year.

CLASSICS

John C. Hutchinson Fellowship-To support promising classics students In the study of Greek language at an
advanced level. Typically $500 to $1,500.

COMMUNICATION DISORDERS (Twin Cities Campus)

Center for Research In Human Learning---To prepare doctoral students with interests in perception, learning, and
cognition for research careers in cognitive science. U.S. citizenship required. $5,292 plus tuition and fees.

NICHD-Interdlsclpllnary Training In Behavioral Development-To provide interdisciplinary research training in
behaviorai development to doctoral students in communication disorders. Must be U.S. citizen or national. $5,292
plus tuition and fees.

U.S. Department of Education Traineeships In AUdiology-For master's students in audiology. Must be U.S. c~izen
or national. Approximately $400 per month.

U.S. Department of Education Traineeships In Speech·Language Pathology-For master's students in speech
language pathology. Must be U.S. citizen or national. Approximately $400 per month.

Veteran's Administration Traineeships In Speech-Language Pathology and Audiology-For master's students in
speech-language pathology and audiology. U.S. citizenship required. $4,000.

COMMUNICATIVE DISORDERS (Duluth Campus)

Eddy Foundation Scholarships-For students in communicative disorders at Univers~ of Minnesota-Duluth.
Preference to Duluth area residents. $500 to $2,500.

COMPUTER SCIENCE

Microelectronic and Information Sciences Center Doctoral Fellowship-For new graduate students in computer
science. Must be U.S. citizens or permanent residents. $10,000 plus tu~ion and fees.

COUNSEUNG

Counseling Internship-For doctoral students in psychology and education to provide training in college student
counseling. Apply through Student Counseling Bureau. 50% time teaching assistantship.

DENTISTRY

U.S. Public Health Sarvlce-Postdoctoral Training In Dental Carlas Research-For applicants who have earned
D.D.S., M.D., Ph.D., or equivalent at time of appointment and wish to apply previous basic science or clinical training
to learning research techniques appropriate to the stUdy of dental caries. For three years, with stipends ranging from
$14,040 to $19,717 (depending on experience).
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General Information

EAST ASIAN STUDIES

Foreign Lenguage and Area Fellowahlp In Eaat Aalan Studies-To enable students specializing in various disciplines
or professional fields with an East Asian Studies component to accuire language and area training. Must be U.S.
citIZen or permanent resident. $5,000 plus tUition and fees.

ECONOMICS

Andreas Fellowships-For students who are citizens of Spain. $10,000 to be awarded over a three-year period.

Kidder Peabody Fellowshl~$4,000.

Korda Fellowships In the Economics 01 Public Policy-For incoming students or for support 01 thesis research in
public policy economiCS. $4,000.

EDUCATION

Collman Alumni Scholarship Awards lor Graduate Students-For students in graduate programs 01 the College of
Education. Administered by the graduate faculty in the departments of Child Psychology, Curriculum and Instruction,
Educational Policy and Administration, Educational Psychology, Physical Education and Recreation, and Vocalional
and Technical Education. Deadlines and application procedures same as for Graduate School Fellowship
competition (approximately February 1 each year). 15 awards. $2,000 each.

Center lor Research In Human Learnlnlt-To prepare doctoral students in child psychology, psychology, educational
psychology, and communication disorders in deveiopmental aspects of learning, perception, cognition, and related
areas for research careers. Must be U.S. citizens, nationals, or permanent residents. Apply through the Psychology
Department. $5,292 plus tUition and fees.

Department 01 Education Advanced Research Tralnlnlt-For graduate students in special education and school
psychology for training in advanced research design. $8,952 for twelve months.

NIMH School Psychology Tralneeshl~Forgraduate students In school psychology. $5,292.

National Research Service Award-To prepare continuing doctoral students in child psychology lor research careers.
Must be US. Citizens, nationals, or permanent residents. $3,969 plus tuition and fees.

J. Anna Norris Women In Physical Education Scholershl~Forgraduate or undergraduate students. Tuition for one
academiC year.

ELECTRICAL ENGINEERING

Fellowships will be ollered by this department only to students pursuing the Ph.D.

AEA Fellowshl~Fordoctoral students interested in a career in teaChing. $6,000 plus tuition and fees in first year;
$10,000 pius tuition and fees in second, third, and fourth years.

Microelectronic and Inlormatlon Sciences Center Doctoral Fellowships-To attract top doctoral students in
electrical engineering specializing in areas related to microelectronic and information science. Must be U.S. citizen or
permanent reSident. $10,000 plus tuition and fees.

ENVIRONMENTAL HEALTH

National Institute lor Occupational Salety and Healtll-For graduate students specializing in industrial hygiene. U.S.
Citizenship or permanent residency required. Up to $5,292 plus tuition and fees; partial awards also offered.

U.S, Public Health Service Traineeships In Public Healtll-For grad"ate students in environmental health. U.S.
Citizenship or permanent residency required. Up to $5,292 plus tuition and fees; partial awards also offered.

EPIDEMIOLOGY

Bahavloral Aspects 01 Cardiovascular Dlsaases Fellowshl~For doctoral students and postdoctoral scholars
preparing for research careers; requires research potential and career interest. $5,292 lor graduate students.

FISHERIES AND WILDUFE

John Doble Fellowship In Fisheries-To encourage graduate students in fisheries who are interested in careers in
fisheries research and management, particularly in Minnesota; must have ranked in upper third 01 college graduating
class. Variable.

FORESTRY

T, Schantz-Hansen Memorial Research Fellowshl~For a graduate student in forest resources. $6,000.
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Assistantships and Fellowships

FRENCH

Marguerite Gulnotte Memorial Scholarshll>-For needy and promising graduate students or advanced undergradu
ates in French language and literature to study In or travel to a French-speaking country. $450 to $500.

Elizabeth Folsom Rathart Graduate Fellowship In French-For graduate students in French literature to become
more proficient in foreign languages. Must be U.S. citizen with limited experience living in French-speaking cultures.
Offered every other year. $5,000 to $6,000.

GENETICS AND CELL BIOLOGY

Behavioral Genetics Training Grant-For doctoral students in genetics and psychology to provide training in
interdisciplinary research on the role of genetic factors in behavioral disorders and behavioral vanation. Limited to
U.S. citizens, nationals, and permanent reSidents $5,292 plus tuition and fees.

Genetic Mechanisms and RegUlation Training Grant-For continuing doctoral students in genetics, cell and
developmental biology, microbiology, biochemistry, and related fields. Limited to U.S. citizens, nationals, or
permanent residents. $5,292 plus tuition and fees.

GEO-ENGINEERING

Dowell Fellowshll>-For an outstanding new doctoral student in geo-engineering (rock mechanics). $12,000 plus tuition.

Exxon Teaching Fellowshll>-For an outstanding new doctoral student in geo-engineering (rock mechanics) who plans
a career in university teaching. $12,000 plus tuition.

GEOLOGY AND GEOPHYSICS

Thomas F. Andrews Fellowshll>-For doctoral students in geology and geophysics who have strong academic records
and financial need. $500 to $1,000.

Atlantic Rlchlleld Fellowships-Primarily for new doctoral students in geology and geophysics who plan academic
careers. Preference to U.S. citizens or permanent residents. $6,250.

William Harvey Emmons Fun~lnpart, for continuing graduate students in geology and geophysics who have strong
academic records and financial need. $500 to $2.000.

Maximilian N. Lando Scholarshll>-For continuing graduate students in geology and geophysics who have strong
academic records and financial need. $500 to $5,000.

GERMAN

Bochum Fellowshll>-For graduate student in German literature to study for a year at the University of Bochum in West
Germany. Approximately OM 830 per month.

Fre/burg Exchange-For advanced Ph.D. student in German philology or literature to teach in English Department at the
University of Frelburg in West Germany for one or two years. Must be American speaker of English. Approximately
OM 3,000 per month.

Humboldt University Exchange-For graduate students in German with teaching experience who are native speakers
of English to spend one quarter teaching English at Humboldt University in East Berlin. Approximately OM 1000 per
quarter plus room.

Elizabeth Folsom Rathert Graduate Fellowship In German-For graduate students in German. Must have been U.S.
citizen at least ten years prior to fellowship term. For students with limited experience in German-speaking culture.
Offered every other year. $5,000.

HISTORY

Robert S. Hoyt Memorial Fellowshll>-For continuing graduate students in history. Variable amounts.

Harriet Schoonover Memorial Fellowshll>-For graduate students in history. $500.

INDUSTRIAL RELATIONS

Control Data Corporation Scholarship Progranr-For a master's student in industrial relations. U.S. citizenship or
permanent residency required. $2,000.

Sander D. Genis Scholarshll>-For a graduate or undergraduate student in industrial relations who is focusing on
collective bargaining and is interested in a career in the labor movement. Variable, approXimately $500.

Herbert G. Heneman, Jr" Fellowshll>-For a graduate student in industrial relations. Preference to U.S. citizen.
Variable, approximately $1,000.

Philip Morris Scholarship In Industrial Relatlon&-For a master's student in industrial relations. $4,000.

Union Carbide Corporation Scholarship In Industrial Ralatlon&-For a master's student in industrial relations.
$1,000.
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General Information

INTEREST MEASUREMENT

E.K. Strong, Jr., Memorial Fellowahlp-For doctoral candidates in psychology, child development, or educational
psychology for interest measurement research. Contact Center for Interest Measurement Research. Up to $1.000.

MASS COMMUNICATION

In addition to the following endowed scholarships, others are funded annually.

Herbert Berridge Elliston Fellowship-For worthy and needy seniors or graduate students in mass communication.
$500 to $2,000.

WCCO Scholarship for Minorities In Brosdcastlnlt-For undergraduates and master's students in broadcast
Journalism. Available to U.S. citizens or permanent residents who are members of racial or cultural minorities. $2,700
for graduale students.

Carroll Binder Memorial Award-For currently enrolled graduate or undergraduate students in journalism and mass
communicalion who show promise in reporting or in international news and who expect 10 go into newspaper work.
Approximately $500.

Lois Osborn Casey MemorIal Scholarship-For currently enrolled senior or graduate students inJournalism and mass
communication interested in reporting and interpreting public affairs. Approximately $300.

Curtis L. Erickson Memorial Scholarshlp&-For currently enrolled graduate or undergraduate journalism and mass
communication students in the news-editoral field. Approximately $500.

Fred and Lucille Kildow Scholarship-For currently enrolled graduate students in mass communication. Approxi
mately $500.

Minnesota Mining and Manufacturing Company (3M) Scholarship-For currently enrolled upper division or graduate
stUdents in journalism and mass communication. $500.

MATHEMATICS

Lando Fund-For doctoral stUdents in mathematics for summer support. $1,700 to $2,100.

NSF Research Fund&-For doctoral students in mathematics for summer support. $1,700 to $2,100.

Ella Thorpe Fund-For doctoral students in mathematics for summer support. $1,70010 $2,100.

MECHANICAL AND INDUSTRIAL ENGINEERING

Mechanical Engineering Departmental/Industrial Fellowshlp&-Support from E. I. DuPont de Nemours and
Company, Exxon FOUndation, General Electric Foundation, GCAIPaR Systems, Minnesota Mining and Manufactur
ing (3M) Company, MTS Systems, Inc., Shell Companies Foundation, Union Carbide Corporation, Owens-Corning
Fiberglass Corporation, Whirlpool Corporation, and Xerox Foundation. Applicants must be involved in thesis
research/wnting. Stipends vary.

MEDICAL SCHOOL, CLINICAL SCIENCES

A medical student or physician seeking information on post-M.D. graduate training programs (residencies), fellowships,
Or advanced degree programs in any of the clinical fields should contact the director of graduate studies or the department
office in the clinical science 0' in~erest.

MICROBIOLOGY

National Institutes of Health National Research Service Award&-For doctoral students in microbiology involved in
cancer and heart disease research. Limited to U.S. citizens, nationals, or permanent residents. Requires payback or
service in biomedical or behavioral research and/or teaching Within two years 01 termination of award. $5,292 plus
tuition and fees.

MICROELECTRONIC AND INFORMATION SCIENCES

Microelectronic and Information Sciences Center Doctoral Fellowship-To attract top doctoral students for study in
microelectronic and information sciences. Must be U.S. citizen or permanent reSident. Apply Ihrough academic
department. $10,000 plus tuition and fees.

MINERAL AND METALLURGICAL ENGINEERING

Title III Minerai Institute Research Fellowship&-To support graduate and postdoctoral research in a broad range of
mineral-metallurgical engineering disciplines. Apply through Minerai Resources Research Center. ApprOXimately
$11,000.

MUSIC

Graduate Music Scholarship-For graduate students in all areas of music. Performance awards require audition. $300
to $1,500.

Paul Oberg Graduate Music Award-For graduate students in music who exhibit excellence in scholarly research.
Variable amounts.

Emil Oberholler Memorial Fund-For graduate students in music who demonstrate excellence in music creativity.
Preference to instrumental or musical composition students. Variable amounts.
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Assistantships and Fellowships

PEDIATRICS

Pediatrics Fellowship_For master's students engaged in subspecialty post-residency training in pediatrics. Variable
amounts,

PHARMACOLOGY

National Research Service Award-For docloral students in pharmacology and toxicology. $5,040 plus tuition, fees,
and health insurance.

PHARMACY

American Foundation for Pharmaceutical Education Graduate Fellowship_For U.S. citizens. $5,000 plus fees.

S. W. Melendy Fellowship-For graduate students engaged in programs offered through the Coliege of Pharmacy to
provide summer support. Maximum $600.

National Institutes of Health National Research Service Award_Predocloral traineeships for graduate students in
medicinal chemistry. For U.S. citizens. Requires one year of service for each year award is held. $5,040 plus tuition
and fees.

Ted Rowell Fellowship-Forgraduate students engaged in programs offered through the College of Pharmacy. Amount
variable.

PHYSICS AND ASTRONOMY

In addition to the awards listed below, other fellowships from the University and the Institute ofTechnology are available to
physics and astronomy students.

IT Corporate Fellowshlp.-For new graduate students in the Institute of Technology. Preference for U.S. citizens.
$5,300 pius tuition and fees with 25 percent time teaching assistantship offered simultaneously.

Microelectronic and Information Sciences center Doctoral Fellowship-For new graduate students in physics
specializing in areas related to microeleclronic and information sciences. Must be U.S. citizen or permanent resident.
$10,000 plus tuition and fees.

Tullion Fellowship_For new graduate students in physics and astronomy.

PLANT PATHOLOGY

Thomas French Graduate Student Travel Award-For graduate students in plant pathology to attend special meetings
in which they might not otherwise be able to participate. Variable amounts.

M. F. Kernkamp Fellowship-For graduate students in plant pathology who are outstanding in scholarship, research,
and ail aspects of graduate study including participation in department aclivities. Variable amounts.

POUTICAL SCIENCE

Harold W. Cha88 Memorial Award-For docloral students with distinguished records in public law. Up to $1,000.

Asher N. Christensen Memorlsl Award-For docloral students in political science for study abroad or research in
American government and politics. $100.

Hubert H. Humphrey Fallowshlp-For doctoral students with distinguished records in political science. Up to $6.000.

Clara H. Ualand Memorial Fellowship-For female doctoral student with distinguished record in political science. Up to
$6,000.

Yernle Wolfsberg Fallowshlp-For female doctoral student with distinguished record in political science. Up to $6.000.

PSYCHOLOGY

Behavioral Genatlcs Training Grant-For docloral students in genetics or psychology. Limited to U.S. citizens or
nationals. Apply through Dight Institute of Human Genetics. $5,292 plus tuition and fees.

Center lor Research In Human Learning-To prepare doctoral students in learning. perception, cognition, and related
areas for research careers in cognitive science. Apply through Center for Research in Human Learning. $4,851 plus
tuition and fees.

Clinical Psychology-Yeteran's Admlnlstratlon-Fordocloral students in clinical psychology to provide APA-approved
internship experience. U.S. citizenship required. Apply through Training Director, Psychology Services, Veteran's
Administration Medical Center, Minneapolis. $10,000 for 1900 hours.

Counseling Psychology-Student Counseling Bureau-To prOVide doctoral students in counseling psychology,
counseling, and student personnel psychology with internships. Apply through Student Counseling Bureau. Average
$6,840.

Counseling Psychology-Yeteran's Administration-For docloral students in counseling psychology to pursue APA
approved internship experience. U.S. citizenship required. Appiy through Training Director, Psychology Service,
Veteran's Administration Medical Center, Minneapolis. $10,000 for 1900 hours.
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PUBLIC AFFAIRS

Gereld W. Heaney Fellowship-For an outstanding new graduate student preparing for a career in public affairs.
Special consideration to applicants trom Duluth, Duluth area. or northeast Minnesota. Up to $6,000 plus tuition in first
year; $2,000 plus tuition in second year with satisfactory performance.

Hubert H. Humphrey Fellowship In Public Affalr&--For outstanding graduate students preparing for careers in public
service. $6,000 plus tuition in first year; $2,000 plus tuition in second year with satisfactory performance.

Internship and Work-Study Opportunltle&--Public and private organizations provide substantial financial assistance
as well as training for graduate students in public affairs or planning. Variable amounts.

Minority, Foreign. and Disadvantaged Student Award&--For graduate students preparing for careers in public affairs;
awards based on need. Variable amounts.

Public Affairs Award&--For new graduate students preparing for careers in public service. Variable amounts.

Lloyd M. Short Fellowship-Provides a modest amount of support for graduate study and research in public
administration. Variable amounts.

PUBLIC HEALTH

National Institute for Occupational Safety and Health-To educate industrial hygienists, occupational nurses, and
residents in occupational medicine. U.S. citizenship or permanent residency required. $5,292 plus tuition and fees.

U.S. Public Health Service Professional Nurse Tralneeshlp Program Division of Nursing-To educate nurses as
teachers, supervisors, administrators, and professional practitioners In community health care systems. Program
extends over two academic years. U.S. citizenship or permanent residency required. $5,292 plus tuition and fees.

U.S. Public Health Service Traineeships In Public Health-U.S. citizenship or permanent residency required. $5,292
for predoctoral students; $13,380 to $18,780, depending on experience, for postdoctorai study, plus tuition and fees.

SOCIAL WORK

A small number of training stipends in varying amounts may be awarded through several federally funded grants.
International students must provide their own financial support. Minority students should consult the School of Social
Work to determine the range of financial assistance opportunities available to them. Amounts vary.

SOUTH AND SOUTHWEST ASIAN STUDIES

Foreign Language and Area Studies Fellowshlp&--For graduate students in any department or professional school
who study a language of South or Southwest Asia. $5,000 plus tuition.

STATISTICS

Statistics Alumni Fellowship Funcl-For second- or third-year full-time graduate student In statistics. Amount variable
depending on funds, approximately commensurate with research assistantship.

TECHNOLOGY, INSTITUTE OF

IT Corporate Associate Fellowshlp&--For new graduate students in the Institute of Technology. Preference to U.S.
citizens. Apply through major department. $5,300 plus tuition and fees with 25 percent time teaching assistantship
offered simultaneousiy.

THEATRE ARTS

Oscar W. Firkins Scholarship-For currently enrolled graduate students in theatre arts. Award based on service,
potential in theatre, and need. Approximately $1,000.

Kenneth L. Graham Graduate Theat, 9 Fellowship-For an outstanding graduate theatre major in residence.
Approximateiy $600.

Elsie Kelley Lindquist Scholarship-For an outstanding undergraduate or graduate theatre major in residence. Award
based on service, potential in theatre, and need. Approximately $400.

Frank M. Rarlg, Sr., Graduate Fellowship In Oral Interpretation-For a currently enrolled, worthy graduate student
with a major interest in oral Interpretation. Approximately $500.

Scholarship 5(}-Funded by alumni and patrons for an outstanding new M.F.A. graduate student. ApprOXimately $2,500.

Scott-Norcostco Theatre Funcl-For a currently enrolled student, junior through graduate, in the area of technical
theatre. ApprOXimately $500.

Frank and Joslnette Whiting Scholarship-For an outstanding undergraduate or graduate major in residence. Award
based on service, potential in theatre, and need. ApprOXimately $500.

WESTERN EUROPEAN STUDIES

Foreign Language and Area Studies Fellowships-Applications welcome from graduate students from any discipline
or professional school with a research interest in Western Europe who are studying a modern Western European
language other than French, German, Italian or Spanish. Must be U.S. citizen. Apply through Western European
Area Studies Center, 212 Folwell Hall, 373-2680. Stipend plus tuition and fees.
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Miscellaneous Assistance

OTHER FELLOWSHIPS

Ali-University Council on Aglng/CURA-One award for graduate research on aging related to Minnesota population.
Contact AII·University Council on Aging. $500.

Foreign Language and Area Studies Fellowships-See East Asian Studies, South and Southwest Asian Studies, and
Western European Studies above.

IT Corporate Associate Fellowships-See Technology, Institute of. above.

Microelectronic and In'ormatlon Sciences Center Doctoral FeliowshlJr-See Microelectronic and Information
Sciences above.

MISCELLANEOUS ASSISTANCE

Honorary Fellowships

Professors or other eminent scholars who are not candidates for degrees and who
desire temporarily the privileges of using library or research facilities or attending seminars
of the University may, upon recommendation of the dean of the Graduate School and
approval of the president of the University, be appointed honorary fellows without stipend.

Honorary fellows are not required to pay any fees but are responsible for the cost of
unusually expensive supplies or equipment.

Postdoctoral Associates

Postdoctoral fellows who are not already entitled to normal faculty privileges can be
appointed by the Graduate School as postdoctoral associates. These positions carry no
stipend from the Graduate School but do entitle associates to use University facilities, to
purchase athletic tickets at the staff rate, and if they have private health insurance, to join
the Health Service plan for outpatient care.

Nomination forms for this appointment are available from the Office of the Dean,
Graduate School, 321 Johnston Hall.

Visiting Scholars

Regular faCUlty members of Minnesota public and private colleges who are not
stUdying for advanced degrees and who desire temporarily the privileges of using library
facilities or attending day school courses (as auditors) can be appointed by the Graduate
School as visiting scholars without stipend. Interested individuals will be granted appoint
ments on receipt of a letter to the dean of the Graduate School from their academic dean or
vice president verifying their faculty status and field of specialization.

Student Employment
The University's Student Employment Center, 120 Fraser Hall, 106 Pleasant Street

S.E., Minneapolis, MN 55455, posts jobs available on the Twin Cities campus and in the
Twin Cities area. Students must apply and interview for these positions. To be eligible,
graduate students must be registered for a minimum of 3 credits per quarter or be
registered under "continuous registration" or "student status." Graduate students may also
find it advantageous to explore through other channels the possibility of part-time
employment in the Twin Cities area in business, professional, or other fields.
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College of Biological Sciences

Career Information Office
Kathie Peterson. Career Information

Adviser
229 Snyder Hall
University of Minnesota
1475 Gartner Avenue
St. Paul. MN 55108
612/373-1651

General Information

Office of Student Financial Aid
Graduate students are eligible to apply for financial aid from the University Trust Fund

Loan (UTFL). National Direct Student Loan (NDSL), College Work-Study (CWS). Guaran
teed Student Loan (GSL), and PLUS Loan programs. Prospective students may apply
before admission to the University.

Applicants for the UTFL. NDSL, and CWS programs should complete the American
College Testing (ACT) program's Family Financial Statement (FFS) and all other docu
ments required by the Office of Student Financial Aid (OSFA). All application materials
should be completed at least eight weeks before OSFA's application completion date to
ensure consideration for these programs. The 1984-85 application completion date was
April 27, 1984; the 1985-86 date has not yet been determined, but application packets will
be available after January 1, 1985, from OSFA. Awards are based on financial need, the
availability of funds, and enrollment status.

Students interested in applying for a GSL or PLUS Loan should complete an
application and all other documents required by OSFA. GSL and PLUS applications for
1984-85 will be accepted through January 31, 1985; applications for 1985-86 will be
available after April 1, 1985.

Applications for United States Steel Foundation loans for graduate students are also
available in OSFA. These loans are approved on the basis of a recommendation from the
dean of the Graduate School.

Applications, instructions, and eligibility requirements for all aid programs mentioned
above are available from the Office of Student Financial Aid, 210 Fraser Hall, University of
Minnesota, 106 Pleasant Street S.E., Minneapolis, MN 55455 or 197 Coffey Hall,
University of Minnesota, 1420 Eckles Avenue, SI. Paul, MN 55108.

International Students
Counseling and advising services are prOVided for students from other countries by the

International Student Adviser's Office. Assistance is given to those seeking information
about English language reqUirements; visa requirements; federal, state, and local regula
tions governing foreign nationals; and educational, social, personal, and financial matters.
This office also coordinates orientation and English language programs for new interna
tiona/ students. All international students are invited to address inquiries to the International
Student Adviser's Office, University of Minnesota, 717 East River Road, Minneapolis, MN
55455.

Placement
Graduate students seeking placement in college, university, or other positions may

obtain aid and counsel from advisers and departments, from the deans of various colleges
of the University, and through the placement office of the Education Student Affairs Office.
This last office receives reports of vacancies for college teaching positions in all fields as
well as for positions in counseling, administration, student personnel work, and research.
Non-education graduate students seeking college teaching positions are eligible to
establish placement files. The address of the Education Student Affairs Office is 1425
University Avenue S.E., Minneapolis, MN 55414 (6121373-2266).

The following offices offer placement services to graduate students seeking employ
ment in fields other than teaching.

College of Agriculture

Career Development and Placement
Office

272 Coffey Hall
University of Minnesota
1420 Eckles Avenue
St. Paul. MN 55108
612/373-0923
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School of Dentistry

Minnesota Dental Placement Service
15-136 Moos Health Sciences Tower
University of Minnesota
515 Delaware Street S.E.
Minneapolis, MN 55455
612/376-4414

University of Minnesota, Dulurh

Counseling, Career Development, and
Placement Office

University of Minnesota
139 Darland Administration Building
Duluth, MN 55812
2181726-7985

College of Forestry

Career Opportunities Coordinator's
Office

110 Green Hall
University of Minnesota
1530 Cleveland Avenue North
SI. Paul, MN 55108
612/373-1295

College of Home Economics

Career Services
Sandra Hartje, Director
37 McNeal Hall
University of Minnesota
1985 Buford Avenue
SI. Paul, MN 55108
612/376-2759

Miscellaneous Assistance

School of Journalism and Mass
Communicalion

Placement Office
18 Murphy Hall
University ot Minnesota
206 Church Street S.E.
Minneapolis, MN 55455
612/373-3784

College of UberaJ Arts
Career Development Office
345 Fraser Hall
University of Minnesota
106 Pleasant Street S.E.
Minneapolis. MN 55455
612/373-2818

Ubrary School
Placement Office
419 Walter Library
University of Minnesota
117 Pleasant Street S.E.
Minneapolis, MN 55455
612/373-3100

School of Management
Office of Career Planning and

Placement
260 ManagementJEconomics
University of Minnesota
271 19th Avenue South
Minneapolis, MN 55455
612/373-4174

Institute of Technology
Placement Office
15 Experimental Engineering
University of Minnesota
208 Union Street S.E.
Minneapolis, MN 55455
612/373-2922

Housing
Students interested in living in a residence hall on campus or in off-campus housing in

Minneapolis or St. Paul should contact the Housing Office, Comstock Hall, 210 Delaware
Street S.E., Minneapolis, MN 55455 (612/373-7542). Listings of apartments, duplexes,
houses, sleeping rooms, shared units, and sublets are maintained. Information on
temporary housing, public housing, living costs, transportation, and day care centers in the
Twin Cities area is also available. A comprehensive booklet, The Housing Resource
Guide. may be purchased at a minimal cost.

For information on University married student and family housing, contact Common
wealth Terrace Cooperative, 1250 Fifield Street, St. Paul, MN 55108 (612/646-7526)
or Como Student Community, 1024 27th Avenue S.E., Minneapolis, MN 55414 (612/378
2435).

Army and Air Force ROTC
Students in the Graduate School may pursue a two-year Army or Air Force ROTC

program. To be eligible, applicants must have six quarters of academic work remaining
after successful completion of a required six-week ROTC summer camp. Transportation,
meals, lodging, and a salary are furnished during the summer encampment. All ROTC
textbooks and uniforms are loaned to the student without cost, and all cadets receive a tax
free stipend of $100 per month during the school year. Students successfully completing
the program are commissioned as second lieutenants in the Army or Air Force. For more
information, see the University's Army-Navy-Air Force ROTC Bulletin or call the Army
ROTC (612/373-2212) or the Air Force ROTC (612/373-2205).
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Fields of Instruction

For an explanation of course numbering, punctuation, prefixes. and symbols used
throughout this section of the bUlletin, see the inside back cover.

AEROSPACE ENGINEERING AND MECHANICS (AEM)
Regents' Professor: James B. Serrin (mechanics)

Professor: Patarasp R Sethna, head; Gordon S. Beavers. associate head; Philip G. Hodge. Jr.. director of graduate
studies; Roger E. A Arndt (aerospace engineering); Abraham S. Berman; Jerald L. Ericksen; Roger L. Fosdick;
Lawrence E. Goodman; C. C. HSiao; Daniel D. Joseph; Thomas S. Lundgren; Robert Plunkett; W~liam H. Warner;
Theodore A Wilson

Associate Professor' William L. Garrard; John P. Moran; Eugene Stolarik (aerospace engineering)

Assistant Professor: Hiroshi Higuchi; Bradley Liebst

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Aerospace Engineering: M.S.Aero.E. (Plan A and Plan B),
M.Aero.E., and Ph.D.; Mechanics: M.S. (Plan A and Plan B) and Ph.D.

Curriculum-In aerospace engineering, emphases include aerodynamics, aero
space structures, astrodynamics, control theory, dynamical systems, fluid mechanics, gas
dynamics, and stability theory. In mechanics, emphases include composites, continuum
mechanics, control theory, dynamics, dynamical systems, elasticity, fluid mechanics,
fracture mechanics, plasticity, stability theory, vibrations, and viscoelasticity.

Prerequisites for Admission-For the M.Aero.E. program, a four-year B.S. degree
from an accredited engineering program is required. For the other programs, an engineer
ing degree is not reqUired, although applicants must have adequate preparation in the
fundamental engineering sciences (mathematics, physics, mechanics, and chemistry).

Special Application Requirements-Graduate Record Examination scores (for
both the General Test and the Subject Test in engineering) are recommended for all
students and are reqUired for students whose degrees are not in engineering.

Master of Science Degree Requirements-In aerospace engineering and mechan
ics, Plan B project requirements may be met in connection with any graduate course or
seminar, or with independent work completed under faCUlty supervision, subject to prior
approval from the student's adviser and the faCUlty member supervising the project. The
M.S. program can normally be completed in one year of full-time stUdy. The final
examination is oral.

Master of Aerospace Engineering Degree Requirements-This degree program is
primarily for students interested in advanced training with a professional or applied
emphasis. The program involves both course work and a project. See PROFESSIONAL
MASTER'S DEGREE IN ENGINEERING in the General Information section of this bulletin.
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Aerospace Engineering and Mechanics

Doctoral Degree Requirements-Programs are designed by the student and the
adviser to develop appropriate skills in research and scholarship. In aerospace engineer
ing, students normally concentrate a large portion of their work in one of the emphases. In
mechanics, programs include one or more emphases.

Language Requirements-None, for either major. Some doctoral candidates,
however, may find that reading proficiency in one or more languages is essential.

For Further Information-Contact the director of graduate studies or director of
admissions, Department of Aerospace Engineering and Mechanics, 107 Akerman Hall,
University of Minnesota, 110 Union Street S.E., Minneapolis, MN 55455.

Note-The courses listed below are appropriate for majors in both aerospace
engineering and mechanics.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5200. KINEMATICS AND DYNAMICS OF FLUID FLOW. (4 cr; prereq mathematics including differential equations and
linear algebra)

Kinematics of fluid flow including continuity equation. vorticity. circulation. velocity potential. source and doublet.
Application of Gauss and Stokes theorem to fluid flow. Flow about cylinder. Potential flow in two and three
dimensions. Dynamics. Euler equation. Bernoulli equation. Aerostatics.

5201_ SHOCK WAVES AND COMPRESStBLE FLUID FLOW. (4 cr; prereq 5200)
Basic concepts of thermodynamics. One-dimensional steady isentropic flow. Laval nozzle. Normal and oblique
shock waves and reflections. Prandtl-Meyer flow. Supersonic thin airfoil theory.

5202. INCOMPRESSIBLE BOUNDARY LAYER THEORY. (4 cr; prereq 5200)
Curvilinear coordinate systems. cylindrical and spherical. Viscous incompressible flow. Thin airfoil theory. Stress
and strain rate. Navier-Stokes equations. Boundary layer equation and Blasius solution. Von Karman momentum
integral. Pohlhausen method. Turbulent boundary layer.

5206. AERODYNAMICS OF LIFTING SURFACES. (4 cr; prereq 5200...knowledge of FORTRAN recommended or #)
Pressure distributions, forces, and moments on airfoils and wings of finite span. Analysis of potential flow by thin
airfoil theory, lifting line theory, and panel methods. Viscous effects and their reiation to design variables.

5240. RAREFIED GAS DYNAMICS. (4 cr; prereq 5201 or #)
Elementary kinetic theory. Relationship between continuum and molecular models for gas flow. Free molecule
flows. Lift, drag, and energy transfer In free molecule flows. Slip flow and temperature jump.

5243. ADVANCED AERODYNAMICS. (4 cr; prereq 5206)
Topics in advanced aerodynamics selected from the following: potential flow, hypersonic flow, compressible
boundary layer flow, one-dimensional flow With friction and heat addition, real gas effects.

5250. COMPUTATIONAL FLUID MECHANICS. (4 cr; prereq FORTRAN and 5206 or #)
Methods for solving practical problems in aerodynamics that require use of large, high-speed computers.
Emphasis on utilization of methods and results rather than on mathematical analysis.

5300. FLIGHT MECHANICS. (4 cr; prereq 5206)
Standard atmosphere, analysis of power required, the classical performance data. maximum and minimum
speed, maximum rate of climb, angle of climb and glide, absolute ceiling. service ceiling of propeller and jet
propelled aircraft. Static longitudinal stability. wing contnbution. tail contribution. fuselage contribution and the
neutral point. Power effect and longitudinal control. Introduction to longitudinal dynamics.

5319_ DYNAMIC STABILITY OF AEROSPACE CRAFT. (4 cr; prereq 3401. 5206)
Static stability coefficients and derivatives about the three main axes. Equations of motion for six degrees of
freedom. Decoupled equations of motion about the longitudinal axis, specific and generalized. Effect of elevator
and rudder powers, stick-fixed and stick-free conditions. Routh discriminant. Aerospace vehicle working
equations and solutions. Vehicle response to control actions.

5321. AUTOMATIC FLIGHT CONTROL SYSTEMS. (4 cr; prereq 3401 or equiv or #)
Analysis and synthesis of automatic flight control systems for aerospace vehicles, longitudinal and lateral
autopilots, gain scheduling, control of inertial cross-coupling.

5329. FUNDAMENTALS OF AIRCRAFT DESIGN. (4 cr; prereq 5300 or #. AEM sr)
Aircraft design considerations, mission analysis, estimates of weights and wing loading, airfoil and platform
selection, fuselage and tail sizing, propulsion system SIZing, material selection, control surface placement and
siZing. Students prepare a conceptual design of an aircraft as course project.
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Fields of Instruction

5330,5331. DESIGN OF AEROSPACE ELEMENTS AND SYSTEMS. (4 cr perqtr; prereq 4th-yrengineering major and
#)

Interdisciplinary projects with students from other departments.

5359. DECELERATION OF AEROSPACE CRAFT. (4 cr; prereq 3036, 5200)
Aircraft approach and landing run with parachutes. reverse pitch propellers, jet thrust reversers. Terrestrial and
reentry trajectories. Systems for aerial delivery and space recovery. Aircraft antispin parachutes. Aerodynamic
characteristics of parachutes. Screen drag of porous sheets. Interaction between screen drag and parachute
aerodynamic characteristics.

5370, 5371. AERODYNAMICS OF V/STOL FLIGHT. (4 cr per qtr; prereq 5206)
Aerodynamic characteristics of the classical rotor. Combinations of rotor-wing and direct thrust-wing configura
tions are analyzed for high speed V/STOL aircraft. Jet lIap. boundary layer control. and ground effect machines.

5410. INTRODUCTION TO ASTRODYNAMICS. (4 cr; prereq 5438)
Fundamental concepts of the two-bOdy problem. Celestial coordinates. orbital elements. Spacecraft attitude
dynamics. Attitude maneuvers and control. Orbit maneuvers and introduction to the three-body problem.

5435. INTRODUCTION TO RANDOM VIBRATIONS. (4 cr; prereq 3401 or ME 3201)
Fundamental concepts of probability theory, random variables. and statistical averages. Elements of stochastic
system theory. Response of one- and two-degree-of-freedom mechanical systems to nondeterministic inputs.
Fatigue failure criteria, acoustic excitation.

5438. INTERMEDIATE DYNAMICS. (4 cr; prereq 3036)
Three-dimensional Newtonian mechanics. kinematics of rigid bodies, dynamics of rigid bodies. analytical
mechanics. generalized coordinates. holonomic constraints. Lagrange equations and applications, multiple
degree-of-freedom dynamical systems.

5440, INTERMEDIATE DYNAMICAL SYSTEMS. (4 cr; prereq 3401. ME 3201 or #. IT or grad student)
Frequency domain analysis techniques for multidegree of freedom systems. Elementary feedback control
applications.

5515. AEROSPACE STRUCTURES I. (4 cr; prereq 3016)
Elastic analysis of components important to aerospace structures. Plane stress analysis of composites. Torsion
and bending of thin-walled structural members. Castigliano method for trusses and beams. Stability and buckling.

5516. AEROSPACE STRUCTURES II. (4 cr; prereq 5515 or #)
Extension of structures considered in 5515 to design problems. inelastic behavior, and computer solution of
moderate size examples.

5518. MECHANICS OF COMPOSITE MATERIALS. (4 cr; prereq 3016)
Analysis, design. and applications of laminated and chopped fiber-reinforced composites. Micro- and macro·
mechanical analysis of eJastJc constants. failure and environmental degradation.

5580. INTRODUCTION TO THE MECHANICS OF SOLIDS. (4 cr; prereq 3016 or #)
Linear theory Of strain and stress in two dimensions. Stress-strain relations (plane stress) for elastic and perfectly
plastic materials. Plane-stress beam solutions; St. Venant principle. Rotationally symmetric solutions in plane
stress. Three-dimensional strain. stress. and constitutive relations. Simple exact solutions. Plane stress and plane
strain as three-dimensional problems.

5581, 5583. MECHANICS OF SOLIDS II, III. (4 cr per qtr; prereq 5580 or # for each)
Virtual work. minimum potential and complementary energy with applications. Torsion of prismatic bars.
thermoelastJclly. Waves and vibratJons. Plastic limit analysis for plane stress and simple structures; creep and
relaxation phenomena, linear viscoelasticity; approximate solution techniques based on energy methods;
technical theory of curved bars. plates. and shells.

5642. ELEMENTARY AEROMECHANICS LABORATORY. (2 cr; prereq 5200, 3016. aerospace engineering major)
Basic measurement techniques in aeromechanics. Material properties, manometers, pitot tUbes, strain gages.
Simple experiments illustrating basIc principles of aeromechanics.

5645, 5646. AEROMECHANICS LABORATORY HI. (2 cr per qtr; prereq 5200. 3016, aerospace engineering major)
Subsonic and supersonic wind tunnel experiments including lift and drag measurements, flow-visualization
methods, pressure measuring techniques, and boundary layer measurements. Viscous flow experiments.
Vibrations. Analog methods. Rheological and strength properties of materials and structures.

5647. AEROMECHANICS LABORATORY PROJECTS. (3 cr; prereq 5200. 6, aerospace engineering major)
Individual experimental projects of a research nature.

5650. AEROELASTICITY I. (4 cr; prereq 5206)
Static aeroelastJc phenomena. torSional divergence of a lifting surface, control surfaces reversal and elastic
efficiency. Effects of elastic deformations on stability. aeroelastic twisting of propeller blades and rotary wings.
theory of lifting surface flutler, problems of gust response and buffeting, scaling of aeroelastic force models.

5687. INTRODUCTION TO ACOUSTICS AND ENVIRONMENTAL NOISE. (4 cr; prereq Phys 1291, Math 3221 or
equiv)

Derivation of the wave equation, plane wave solution, transmission and reflection at boundaries. resonators and
mufflers, three-dimensional wave propagation. properties of environmental noise sources. hearing and percep
tion of sound, acoustic properties of rooms, laboratory experience in sound and noise measurements and noise
control techniques.
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Aerospace Engineering and Mechanics

5688. INTERMEDIATE ACOUSTICS. (4 cr; prereq 5687)
Wave propagation in inhomogeneous media with application to atmospheric and underwater acoustics,
propagation in ducts, Kirchoff solution to the inhomogeneous wave equation, radiation from moving sources
including rotating machinery.

5689. SPECIAL TOPICS IN ACOUSTICS. (4 cr; prereq 5688)
Selected topics of current interest to students and staff.

5800,5801,5802. PROBLEMS IN MECHANICS AND MATERIALS. (1-4 cr per qtr; prereq L'.)
Topics of current interest. Individual projects.

5810.5811, 5812. PROBLEMS IN FLUID MECHANICS. (1-4 cr per qtr; prereq 1'.)
Topics of current interest. Individual projects.

5838, 5839. SUMMER ENGINEERING EMPLOYMENT. (1-4 cr per qtr; prereq completion of 3rd yr and 1'.)
Written report based on summer work in an engineering field (not less than 360 hours per summer).

5840, 5841, 5842, 5843. INDUSTRIAL ASSIGNMENT. (2 cr per qtr; prereq regis in engineering intern program, 1'.)
Engineering intern industrial laboratory. Formal technical report is required.

8001.8002,8003. SEMINAR: AEROSPACE ENGINEERING AND MECHANICS. (1 cr per qlr; prereq consent of
director of graduate studies; SoN only)

Short project based on colloquium series required for credit.

8201-8202-8203. FLUID MECHANICS 1·111. (4 cr per qtr; prereq undergrad fluid mechanics and vector analysis)
Mathematical and physical principles governing the motion of fluids; kinematic, dynamic, and thermodynamic
properties of fluids. Stress and deformation. Equations of motion. Analysis of rotational and irrotational inviscid
incompressible flow. Two-dimensional and three-dimensional potential flow. Application to jets and lifting airfoils
of infinite and finite span. Analysis of incompressible viscous flow. Creeping flows. Boundary layer flow. Anelysis
of compressible flow and shock waves. Method of characteristics for one-dimensional unsteady now and for two
dimensional steady flow.

8207. HYDRODYNAMIC STABILITY AND BIFURCATION I. (4 cr; prereq 8201 or #)
Global stability and uniqueness. Instability and bifurcation into steady and periodic solutions. Floquet theory and
stability of time periodic solutions. Bifurcating tori and nonperiodic attractors. Stability and bifurcalion of parallel
and nearly parallel flow. Stability and bifurcation of spiral flow between rotating cylinders and spheres.

8208. HYDRODYNAMIC STABILITY AND BIFURCATION II. (4 cr; prereq 8207 or #)
Bifurcation of conduction into motion in a container of fluid heated from below. Bifurcation and stability at
bifurcation at eigenvalues of higher multiplicity. Variational theory of turbulence. Laminar and turbulent
comparison theorems. Global and linear analysis of interfacial stabiiity. Buckling of cylindrical and plane Jets.

8209. ROTATING FLUIDS. (3 cr; prereq background in fluid mechanics especially boundary layer theory)
Geostrophic flow. Eckman layer. Stewartson layer. Spin up. Stratified flow. Application to geophysical nows.

8216-8217. THEORY OF TURBULENCE I, II. (3 cr per qlr; prereq 8202)
8216: Analysis of turbulent flows. Reynolds equations, mixing length theory. classical boundary layer, pipe and
wake flows, more general models. 8217: Theories of homogeneous turbulence.

8219. TURBULENCE LABORATORY. (1-2 cr; prereq 5645 or #, 8217 or #)
Experiments in turbulent flows. including homogeneous turbulence, turbulent shear flows, and boundary layer
separations. Flow visualization. hot-wire technique, and Laser Doppler Anemometry. Introduction to digital data
acquisition system.

8220. RHEOLOGICAL FLUID MECHANICS I. (3 cr; prereq 8201 or 8510 or #)
Methods of solution for flows of simple fluids with general constitutive equations. Topics from viscometric flow.
extensional flow, perturbations of the rest state with steady and unsteady flow, secondary now.

8221. RHEOLOGICAL FLUID MECHANICS II. (3 cr; prereq 8220 or #)
Structure theories of constitutive relations. Suspension rheology. Anisotropic fluids.

8230. ADVANCED GAS DYNAMICS. (3 cr; prereq 8203 or #)
Transonic and hypersonic flow. Transonic similarity rules. Curved shocks. Real gas effects.

8240. PERTURBATION METHODS IN FLUID MECHANICS. (3 cr; prereq 8202 or #)
Method of matched asymptotic expansions presented through simple examples and applied to viscous flows at
high and low Reynolds numbers. lifting wings, hypersonic flow, acoustics, and other problems in fluid mechanics.

8260·8261. NONLINEAR WAVES IN MECHANICS I, II. (3 cr per qtr; prereq 8201 or 8510 or #)
Theory of kinematic waves. hyperbolic waves and dispersive waves. with application to traffic flow, gas dynamics,
elastodynamics. and water waves.

8285·8286. SELECTED TOPICS IN RAREFIED GAS DYNAMICS. (3 cr for 8285, 1-3 cr for 8286; prereq 5240, 820t or
#l

Solutions of the Boltzmann equation are sought in the transition regime; Le.. when the mean free path is too small
to neglect molecular encounters (free molecule flow). Methods used are extensions of the Chapman-Enskog
expansion to lower densities, extensions of free molecular flow to higher densities, and the useof model equations
and approximate moment methods. Topics include shockwave structure, high-frequency sound propagation, low
density Couette tlow, Knudsen layer, and others.
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8410. ADVANCED DYNAMICS. (4 cr; prereq 5438 or #)
Kinematics and dynamics of particle and rigid body systems, Lagrange equations, Routhian and Hamiltonian
mechanics, canonicai equations, Hamilton-Jacobi theory. Dissipative, gyroscopic, and circulatory systems,
Elements of Liapunov theory,

8411. LINEAR SYSTEMS. (4 cr; prereq 5438 or #)
Analysis of high order linear systems. Applications to motion in the neighborhoods of equilibrium and steady
motion. Diagonalization procedures, Jordan forms and normal modes. Vector-matrix formulation and fundamental
matrix solutions, linear optimal control theory, Floquet theory.

8412, NONLINEAR SYSTEMS. (4 cr; prereq 8411 or #)
General properties of nonlinear dynamical systems. Critical points and phase space analysis. Poincare
perturbation theory. Asymptotic methods and the method of averaging. Oscillatory phenomena in autonomous
and nonautonomous systems. Bifurcations in nonlinear systems. Introduction to center manifold theory and theory
of normal forms.

8413-8414-8415. DYNAMICAL SYSTEMS IV, V, VI (ADVANCED TOPICS). (3 cr per qtr; prereq 8411,8412 or #)
Advanced topics in such areas as nonlinear oscillation theory; calcuius of variations and optimum control theory;
theory of stability of dynamical systems-Liapunov theory; celestial mechanics and applications; classical
mechanics, state observers, advanced frequency response techniques; application of optimal control theory to
aerospace systems; theory of integral manifolds; bifurcation theory.

8510. CONTINUUM MECHANICS I. (4 cr; prereq #)
Concepts that are common to all continuous media. Elements of tensor analysis. Motion, deformation, and the
local concepts of strain, rotation, spin, and vorticity. Material derivatives. Mass and the continuity equation.
Balance of linear and angular momentum. Stress and its geometric characterization. Need for constitutive
equations.

8511,8512. CONTINUUM MECHANICS II, III. (4 cr per qtr; prereq 8510 or #)
Balance of energy. Principle of frame indifference. Constitutive equations of mechanics and characterization of
solid and fluid type behavior including materials with memory. Principle of fading memory. Position of classical and
approximate constitutive theories. Variational principles; virtual work and fundamental applications. Thermody
namics; entropy, Clausius-Duhem inequality. Solution of special problems.

8522. THEORY OF PLASTICITY. (4 cr; prereq 5580 or 8510 or #; offered alt yrs)
Generai theory of plane plastic strain for a rigid, perfectly plastic material. Applications to incipient plastic flow,
steady flow, and pseudosteady flow. General theory of work hardening and perfectly plastic materials. Drucker
postulates. Uniqueness and existence. Minimum principles and limit analysis. Applications.

8523. SPECIAL TOPICS IN PLASTICITY. (3 cr; prereq 8522)
Selected topics such as work-hardening constitutive equations and associated energy principles, elastic, perfectly
plastic materials, contained deformation and shakedown, anisotropic plasticity, viscoplasticity, plastic wave
propagation, plastic structural analysis, optimal plastic design, collapse load theory for rocks and soils, channel
flow of granular materials, modern mathematical theories for rate-independent materials, high energy forming.

8527. THEORY OF ELASTIC STABILITY, (3 cr; prereq 5580 or 8510 or #)
Different concepts of static stability and their interrelations. Dynamical stability criteria and relation to static
stability. Bifurcation and snap-through buckling. Stability of elastic continua, energy criteria. Current research
topics.

8540. THEORY OF VISCOELASTICITY. (4 cr; prereq 5580 or 8510 or #; offered aft yrs)
Principles of physics and mechanics of viscoelastic media. General balance of a physical law and field equations.
General constitutive behavior of materials, methods of obtaining constitutive equations. General viscoelastic
behavior and nonlinear large deformations. Microstructural consideration of viscoelastic systems.

8541. VISCOELASTICITY. (3 cr; prereq 8540 or #)
Statistical behavior of material systems, infinitesimal Viscoelasticity, second-order viscoelasticity. Stress analysis
in viscoelasticity. Solutions to some viscoelastic problems. Thermal viscoelastic behavior.

8570. FRACTURE MECHANICS. (3 cr; prereq #)
Theories of mechanical breakdown. Kinetic rate theories and instability considerations. Formation of equilibrium
cracks and circular crack propagation under pulses. Statistical aspects of strength and fracture of micromoiecular
systems. Time and temperature dependency in fracture problems and instability of compressed material systems.

8585,8586,8587. ADVANCED TOPICS IN CONTINUUM MECHANICS. (3 cr per qtr; prereq 8.,10 8511,8512, #)
Topics include finite elasticity theory; theoretical study of exact solutions and experimental Significance of selected
problems, inequalities and work theorems, plane problems, iterative solutions and second-order effects, small
deformations superposed on large, and relationship to stability. Singular surfaces and waves. Viscometric flows of
non-Newtonian fluids; viscometric functions. Solution of special problems that illustrate the normal stress effect.
Selected experimental results. Possible additional topics: Cosserat materials, multipolar continuum mechanics,
modern theories of plasticity, mixtures, hypoelasticity, elastic dielectric and electrified materials.

8590. THEORY OF PLATES AND SHELLS. (3 cr; prereq 5580 or 8510 or #)
Stress analysis of medium-thick flat slabs. Finite difference and energy methods of analysis. Concentrated loads.
Relation between theory and model tests. Membrane theory of shells. Flexure of cylindrical shells. Pressure
vessels.
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Agricultural and Applied Economics

8594. ELASTOSTATICS I. (4 cr; prereq 5580 or 8510 or # ...8511 recommended; offered alt yrs)
Principles and field equations of elasticity. Fundamenfal boundary value problems. Topics selected from energy
theorems, St. Venant beam theory, plane problems, three-dimensional stress function methods, fundamental
solutions.

8595. ELASTOSTATICS II. (3 cr; prereq 8594)
(Continuation of 8594) Contact stress; finite deformations; other special topics.

8596. ELASTODYNAMICS. (4 cr; prereq 5580 or 8510 or #; offered alt yrs)
Waves and vibrations in rods, beams, and plates. Dispersion. Volume and surface waves; reflection. Energy
theorems. Vibrations of bounded media and relation to technical theories. Elements of nonlinear waves, inelastic
waves, stability of motion of elastic systems.

8606. NUMERICAL METHODS IN MECHANICS. (4 cr; prereq #)
Numerical methods for solution of initial and boundary value problems for partial differential equations of solid and
fluid mechanics and heat transfer. Finite-difference and finite-element methods described and illustrated with
computer programs.

8607. ADVANCED NUMERICAL METHODS IN MECHANICS. (3 cr; prereq 8606 or #)
(Continuation of 8606) Alternatives to finite-difference methods such as finite elements, Galerkin methods. series
expansions. Other topics of interest to participants. Individual projects completed under guidance of instructor.

8800,8801,8802. SELECTED TOPICS IN MECHANICS AND MATERIALS. (1-4 cr per qtr; prereq L'»
Topics of current interest. Individual student projects completed under guidance of faculty sponsor.

8810,8811,8812. SELECTED TOPICS IN FLUID MECHANICS. (1-4 cr per qtr; prereq L'»
Topics of current interest. Individual student projects completed under guidance of faculty sponsor.

8880. PLAN B PROJECT. (1-4 cr [max 4J; prereq grad major in aerospace engineering or mechanics and L'»
Satisfies project requirement for Plan B master's degree. May appear on M.S. program but does not count toward
20-credit minimum in the major field. Topic arranged by student and adviser; written report required.

AGRICULrURAL AND APPLIED ECONOMICS (AgEe)
Professor: G.E. Schuh, head; Jerome W. Hammond, chair of gradua/e committee, direc/orof graduate studies; Fred J.

Benson; Boyd M. Buxton; Buddy G. Crewdson; Dale C. Dahl; Reynold P. Dahl; K. William Easter; Kenneth E.
Egertson; Vernon R. Eidman; Earll. Fuller; Hans M. Gregersen; Paul R. Hasbargen; John D. Heimberger; Clifford C.
Hildreth; James P. Houck; Wilbur A. Maki; Glenn L. Nelson; Willis L. Peterson; Philip M. Raup; Terry L. Roe; Gordon
D. Rose; Vernon W. Ruttan; Benjamin H. Senauer; Thomas Stinson; W. B. Sundquist; Kenneth H. Thomas; John J.
Waelti; Arley D. Waldo; Delane E. Welsch

Associate Professor: Hal W. Everett; Jeremiah F. Fruin; Robert P. King; Jean L. Kinsey; Robert W. Snyder
Assistant Professor: Jeffrey D. Apland; Karen M. Brooks; Theodore D. Graham-Tomasi; C. Ford Runge; Jerry L.

Thompson; Harald von Witzke

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Graduate study requires an operational knowledge of economic theory
and modern methods of quantitative analysis as well as practical application in specialized
fields of inquiry, which are production economics and farm management, agricultural
business management, agriCUltural development, agricultural marketing, agricultural
prices, agricultural policy, consumption economics, economics of public services, regional
economics, and resource economics.

Prerequisites for Admission-An undergraduate grade average of B or better is
normally required. Students lacking background work in economics, mathematics, and
statistics may be required to complete deficiencies before acceptance in the graduate
program or while concurrently working on their graduate programs.

Special Application Requirements-Graduate Record Examination scores are
required for domestic students. A minimum TOEFL score of 500 is required for applicants
whose native language is not English. Applicants should provide evidence of superior
scholarship, professional experience, and general aptitude for graduate study.
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Master's Degree Requirements-All M.S. students are required to complete intro
ductory graduate-level courses in macro and micro theory and in statistics, or to have
completed equivalent courses. Under Plan B, the project may count for 6 to 9course credits
toward the degree.

A minimum grade point average of 3.00 in the graduate program is required for
graduation. A final oral examination is required.

Doctoral Degree Requirements-Students follow a study program in the major that
includes three subfields of specialization selected from the following: agricultural produc
tion economics, agricultural prices, agricultural marketing, agricultural policy, agricultural
development, regional economics, resource economics, and consumption economics.

Students must complete work in quantitative techniques (e.g., statistics and mathe
matical techniques). The written preliminary examinations cover economic theory and
subfields of agricultural economics.

Language Requirement-None.

Minor Requirements for Students Majoring In Other Flelds-A minor in agricul
tural and applied economics must include micro and macro theory courses from the
Department of Economics at the intermediate level (5151 and 5152) or higher. Other
courses are chosen by the student and major and minor adviser, and must be approved by
the director of graduate studies. Written examinations for both M.S. and Ph.D. students
minoring in agricultural and applied economics may be required at the discretion of the
major and minor adviser. Ph.D. students majoring in economics who select a minor in
agricultural and applied economics are required to pass the written preliminary examina
tion for the Ph.D.

For Further Informatlon-Contact the director of graduate studies, Department of
Agricultural and Applied Economics, 231 Classroom Office Building, University of Minne
sota, 1994 Buford Avenue, 51. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 er per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 per qtr)

5020. APPLIED LINEAR PROGRAMMING. (3 er; prereq 1030 and Math 1111 or 1131)
Application of linear programming to farm and agribusiness firms. Emphasizes economic concepts using minimal
mathematics. Develops skills in computer use for decision making. Profit maximization. cost minimization. and
transportation analysis.

5099. RCD INTERDISCIPLINARY SEMINAR I. (4 er, 5099-51oot. §RCD 5099, §AgET 5099. §LA 5099. §Soil5099;
prereq ReO sr or #)

Speakers, readings, and discussion topics relating to resource and communijy development analysis and
implications for resource allocation. Students participate as a team to analyze complex resource problems.

5100. RCD INTERDISCIPLINARY SEMINAR II. (4 cr. 5099-51 DOt, §RCD 5100, §AgET 5100. §LA 5100, §SoiI5100;
prereq 5099 or #)

(Continuation of 5099) Papers, presentations. and critiques on selected complex resource problems in 5099.

5104. AGRICULTURAL SYSTEMS ANALYSIS AND MODELING. (4 cr. §SoiI5104, §PIPa 5104. §AnSC 5104; prereq
Math tt42 or #)

Introduction to bioeconomic modeling as preparation for interdisciplinary agricullural systems analysis. Basic
concepts; deterministic and stochastic models, delays, feedback and clockwork; data acquisition. model
verification and validation; role of models for agroecosystems management.

5120. AGRIBUSINESS MANAGEMENT AND MARKETING. (3 er; not open to agricultural economics majors; prereq
1020, 1030)

Business management and marketing problems in the firms and industries serving agriculture; economic
interrelationships among industries supplying agriculture and those processing and distributing farm products.

5130. LAND RESOURCE USE. (3 er; not open to agricultural economics maiors; prereq 1020, 1030)
Land as a factor of production; rural and urban utilization; rents and land values; land classification, taxation.
exchange; public land management.

5140. AGRICULTURAL PRODUCTION. (3 cr; not open to agricultural economics majors; prereq 1020, 1030)
Application of managerial and economic analysis to planning and evaluation of farm firms. Use ofhand procedures
and computerized decision aids in obtaining credit, budgeting, and evaluating farm plans.
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5150. AGRICULTURAL POLICY. (3 cr; not open to agricultural economics majors; prereq 1020, 1030)
Appiication of economic analysis to agricultural prices and income policy issues; development of present day price
and income programs.

5180. AGRI-MARKETING COMMUNICATIONS. (4 cr, §AgJo 5180; not open to agricultural economics majors; prereq
1020 and 1030, basic communications and speech courses, basic agriCUltural journalism courses or [', or
#)

Research and development of a complete marketing plan for an agricultural product from product development
through the final marketing communications stages.

5271, BAYESIAN DECISION MAKING I. (4 cr, §Econ 5271; prereq Stat 5122 or equiv and Econ 1002 or equiv)
Rationale for expected utility representation of decision problems; amount of venture probiem; production
decisions by firms; combination of ventures, portfolio problems.

5272. BAYESIAN DECISION MAKING II, (4 cr, §Econ 5272; prereq 5271)
Sequential economic decisions; dynamic programming; multivariate utility.

5400. INTERMEDIATE MARKET AND PRICE ANALYSIS, (3 cr; prereq 1400 or 3101 or Econ 3101 or Econ 5151)
Development of analytical models and their application in various market situations. Unique market institutions
developed In response to marketing problems and policies.

5440. COOPERATIVES AND AGRIBUSINESS ORGANIZATION. (3 cr; prereq 1400)
Economic problems and issues lacing agricuitural cooperatives, inciuding changing market organization,
financing, taxation, antitrust regulations, and others.

5480. FUTURES MARKETS AND PRICES. (3 cr; prereq 1400 or #)
Economics of cash and futures trading on organized markets; futures trading theory; hedging and speculation.

5500. ADVANCED AGRICULTURAL FINANCE. (3 cr; prereq 3500)
Anaiysis of financial institutions and financial markets. Managerial policy issues confronting managers of financial
intermediaries with particular relerenceto those operating in an agricultural setting. Current problems confronting
financial intermediaries.

5550. FOOD CONSUMPTION ECONOMICS. (3 cr, §FScN 5474; prereq 3101, Stat 5021, FScN 3472 or equiv or #)
Analytical and empirical examination of consumer food behavior. Data and methods used to study economic and
nutritional aspects of food consumption. Individual project required.

5560, ECONOMICS OF CONSUMER POLICIES. (3 cr; prereq 3101 or Econ 3101 or #)
Impact of legislative, regulatory, and jUdicial policies upon consumers examined lor their tendency to promote
efficiency, equity, consumer sovereignty, and freedom of choice. Policies for dealing with information, prices,
consumer protection, consumer redress, public goods, and regulatory institutions evaluated.

5580. ECONOMIC ORGANIZATION OF THE HOUSEHOLD. (3 cr; not open to agricultural economics majors; prereq
1030 or Econ 1002)

Economic concepts applied to enalysis of household production, market and nonmarket work, family formation
" and size, and household consumption activity.

5600. LAND ECONOMICS. (3 cr; prereq 3101, 3102 or Econ 3101,3102 or #)
Land as a factor of production; iand use, classification, and value; sale and rental markets for land; domestic and
foreign land policies.

5610. LAND USE INSTITUTIONS OF LOCAL GOVERNMENT. (3 cr; prereq 1020, 1030)
Introduction to law as an institution of government as applied to land use. Regulatory powers, especially zoning:
types of permits, methods of exercising discretion, constitutional and statutory constraints, administrative
procedures, growth control techniques, planned developments, exclusionary zoning, separation of powers, and
judicial review. Other regulatory powers: subdivision controls, building, housing and sanitary codes, and official
maps.

5620. REGIONAL ECONOMIC ANALYSIS. (3 cr; prereq 1030 or Econ 1002)
Analysis of regional industry and community structure; role of resource, transportation, and institutional
constraints, trade, migration and investment in regional growth and change. Use of regional economic information
in business investment and location planning.

5630. REGIONAL DEVELOPMENT SYSTEMS. (3 cr; prereq 1030 or Econ 1002)
Population, income, and employment disparities in regional growth and development in selected countries.
Regional development strategies and institutions for public intervention in regional development process.
Regional systems analyses and forecasts for economic policy and development planning.

5640. FINANCING STATE AND LOCAL GOVERNMENTS. (3 cr; prereq 3101 or Econ 3101)
Problems and issues in financing state and local public services in the United States, state and local revenue
systems, debt and expenditures. Intergovernmental fiscal relations. Budget analysis.

5650. ECONOMICS OF NATURAL RESOURCE POLICY. (3 cr; prereq 3101 or Econ 3101 or Econ 5151 or #)
Application of economic analysis, including project evaluation, to current natural resource issues. Emphasis on
conservation and resource scarcity, environmental quality, population growth, and resource use issues and their
Implications for public policy.
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5660. ECONOMICS OF PUBLIC SERVICES. (3 cr; prereq 3101 or Econ 3101 or Econ 5151 or #)
Introduction to issues of finance and supply and demand tor public services; pricing. producing. and financing
public goods; bureaucratic decision making; implementation of policies.

5670. ECONOMICS OF AGRICULTURAL TRANSPORTATION. (3 cr; prereq 3101-31 02 or Econ 3101-3102 and Tran
3054 or #)

Application of economic analysis to current issues in agricultural and rural transportation policy. Relationship
between transportation infrastructure. economic development. and regional and national trade.

5720. ECONOMtCS OF WORLD AGRICULTURE. (3 cr; prereq 1020. 1030 or #)
Distribution. quality. and utilization of agricultural resources, agricultural organization and structure; location of
agricultural actiVity; national and International agricultural policies.

5730 EUROPEAN AGRICULTURE AND EUROPEAN FOOD AND AGRICULTURAL POLICIES. (3-4 cr)
Characteristics of agriculture in Europe; determinants of the development of European agriculture; goals and
instruments of European agricultural policy.

5740. AGRICULTURAL POLICY IN PLANNED ECONOMICS. (3-4 cr; prereq 3101 or Econ 3101 or #)
Principles ot economics used to analyze agricultural poliCY and performance in centrally planned economies.
EmphaSIS on Soviet agriculture, but some attention to China and Eastern Europe.

5750. AGRICULTURAL TRADE AND COMMERCIAL POLICY. (3 cr; prereq 3101. 3102 or Econ 3101. 3102)
Patterns of trade in agricultural products; trade poliCies and practices of export and import nations; commodity
agreements; agricultural trade poliCies of common market areas; negotiations and potential trade developments.

5790. WORLD FOOD SUPPLY PROBLEMS. (3 cr. §Agro 5200, §PIPa 5220. §Soc 5675. §LACS 5280. §FScN 5643;
prereq major in agriculture, pre-veterinary mediCine, home economics or social science or # ...agricul
turai economics grad student by # only)

A multidisciplinary examination of social. economic, and technical problems of feeding the world's growing
population. Principles sought from the economic and social sciences. plant sciences. and animal sciences tor their
application to food problems.

5840. MANAGEMENT OF THE FARM BUSINESS. (3 cr; prereq 3820...3830. 3850 recommended)
Decision-making procedures under conditions of uncertainty; development of an information system to monitor
and control the ongoing operation; control of crop and livestock enterprises; labor management; cash flow
management.

5860. ECONOMICS OF AGRICULTURAL PRODUCTION. (3 cr; primarily for grad students; prereq 21 cr in economics
or agricultural economics)

Production economics applied to agriCUlture. profitable combination of production factors; comparative advantage
and location of production.

5890. INDEPENDENT STUDY: ADVANCED TOPICS IN FARM MANAGEMENT. (1-6 cr; prereq #)
Special tOPiCS or individual work arranged on subjects SUited to needs of particular groups of students.

5990. SPECIAL TOPICS AND INDEPENDENT STUDY IN AGRICULTURAL AND APPLIED ECONOMICS. (Cr ar;
prereq #)

Special classes, independent study, and supervised reading and research on subjects and problems not covered ..
in regularly offered courses.

8200. ADVANCED TOPICS tN AGRtCULTURAL AND APPLIED ECONOMICS. (1-9 cr [may be repeated for cr];
offered when dernand warrants)

Special seminars or individual work on subject suited to needs of particular groups of students.

8205. RESEARCH METHODOLOGY IN AGRICULTURAL ECONOMICS. (3 cr)
Examination of various philosophical positions in research; methodological problems in social science generally
and in agricultural economics specifically.

8220. APPLIED MATHEMATICAL PROGRAMMING. (3 cr; prereq Math 1142 or equiv. Econ 5151 or #)
Application of linear. integer. nonlinear. and simulation techniques to problems of the firm. market. economy. and
regional or sectorial planning.

8231. AGRICULTURAL PRICES. (3 cr; prereq Econ 5151.5152 or equiv)
Nature of demand for farm products; supply considerations; price formation and markets; price variation and
instability; dynamic analysis; methodological considerations.

8245. AGRICULTURAL MARKETING ECONOMICS. (3 cr; prereq Econ 5151. 5152 or #)
Economic theory and analytical tools used in coordinated. cross-commodity analysis of marketing of farm supplies
and products; factor-product relationships under varying conditions of imperfect competition. structure-conduct
performance relationships in agricultural markets. private and public policies to regulate and facilitate marketing
processes.

8264. RESOURCE ECONOMICS. (3 cr; prereq Econ 5162 or ~Econ 5162 or #)
Economic analysis relevant to resource use and management; concepts 01 joint production and joint costs;
external effects of reSOurce deCisions; applications of public finance, welfare economics. capital theory. and
discount rates; cost-benefit analysis and other decision-making approaches; investment and management
problems related to water resources. outdoor recreation. forestry. and fisheries; economic problems of air
pollution and environmental quality.
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8266. APPLIED REGIONAL ECONOMICS. (3 cr; prereq Econ 5151,5152 or equiv or #)
Concepts, theories, and models of regional economic growth and development. Application of regional location,
income and product, export base and multiplier, business cycle, Industrial complex, and oommunity economic
analysIs in regional policy and planning.

8270. APPLIED WELfARE ECONOMICS AND PUBLIC POLICY. (3 cr; prereq calculus and intermediate economic
theory)

Basic concepts underlying measurement of welfare change, problems of market failure and externalities, social
welfare functions. and distribution within and across generations. Application of concepts. based on case studies
of the environment. returns to research. technical change, and agricultural policy.

8278. AGRICULTURAL AND ECONOMIC DEVELOPMENT. (3 cr; prereq Econ 5301 or equiv)
Theories of socioeconomic growth; models of economic growth; consumption. production, and supply relations in
agrrcultural development; agricultural development policy.

8287. PRODUCTION fUNCTIONS: THEORY AND ESTIMATIONS. (3 cr; prereq 5860 or equiv. Stat 5302 or eqUlv)
Functional forms; specificalion of production functions; measurement problems; specificalion bias; dummy
variables; evaluating marginal products and returns to scale; supply estimation; distributed lags; demand for
factors of production; project evaluation; technical change; returns to research; human capital.

8288. DYNAMIC PRODUCTION ECONOMICS. (3 cr; prereq 5860 and Econ 8101)
Analysis of firm-level production economics problems in dynamic setting. Alternative theories of the firm and
techniques of analysis evaluated.

8335. SEMINAR: PRICE ANALYSIS. (3 cr; oHered when demand warrants)

8344. SEMINAR: COOPERATIVE MARKETING. (3 cr; offered when demand warrants)

8345. SEMINAR: AGRICULTURAL MARKETING. (3 cr; offered when demand warrants)

8346. SEMINAR: LAW AND AGRICULTURAL ECONOMICS. (3 cr; offered to both law and grad students)

8356. SEMINAR: CONSUMPTION ECONOMICS. (3 cr; oHered when demand warrants)

8360. SEMINAR: LAND ECONOMICS AND TENURE. (3 cr; offered when demand warrants)

8364. SEMINAR: RESOURCE ECONOMICS AND POLICY. (3 cr; offered when demand warrants)

8366. SEMINAR: APPLIED REGIONAL ECONOMICS. (3 cr; offered when demand warrants)

8373. SEMINAR: fOOD AND AGRICULTURAL POLICY IN THE UNITED STATES. (3 cr; offered when demand
warrants)

8375. THE ECONOMICS Of EC fOOD AND AGRICULTURAL POLICIES. (3 cr; prereq #)
European Community (EC) food and agrrcultural policy measures, effects on social welfare, income distribution,
international trade, and U.S. agriculture; financial system of the EC; European monetary unron, EC enlargement,
EC policy deCision making.

8378. SEMINAR: AGRICULTURAL DEVELOPMENT. (1 or 3 cr; offered when demand warrants)

8382. SEMINAR: fARM MANAGEMENT AND PRODUCTION ECONOMICS. (3 cr; offered when demand warrants)

8591. CONSUMPTION ECONOMICS. (3 cr; prereq microeconomic theory at the 5xxx level at least and basic regression
analysis)

Analytical and empirical treatment of consumer behavior.Modern adaptalions of theory te explain household
consumption activities.

AGRICULTURAL EDUCATION-see Vocational and Technical Educa

tion.

AGRICULTURAL ENGINEERING
Professor: Frederick G. Bergsrud, head: Robert J. Gustafson, director of graduate studies; Evan R. Allred; Donald W.

Bates; Harold A. Cloud; Arnold M. Flikke; CurtiS L. Larson; Roger E. Machmeler; R. Vance Morey; Cletus E. Schertz;
John Strait; David R. Thompson

Associate Professor: James J. Boedicker; Philip R. Goodrich; Charles A. Onstad; Robert A. YGung

Assistant Professor: Amarjit S. Bakshi; Jonathan Chaplin; Larry D. Jacobson; Kevin A. Janni

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Fields of Instruction

Degrees Offered-M.S.Ag.E. (Plan A and Plan B); M.Ag.E; and Ph.D.

Curriculum-Areas of specialization offered include agricultural power and machin
ery; irrigation and drainage; hydrology and erosion control; agricultural waste manage
ment; structures and animal environment; electric power and processing; and food
engineering. With approval from the department faculty, supporting courses in other fields
of engineering and the physical, biological, or agricultural sciences may be included in the
major.

Prerequisites for Admission-A B.S. degree in agricultural (or another field of)
engineering, or equivalent course work in mathematics, physics, engineering science, and
engineering design, is required. A strong academic record is also required.

Special Application Requirements-Graduate Record Examination scores are
recommended, but not required.

Master's Degree Requirements-The M.S.Ag.E. degree is normally taken under
Plan A, but may be completed under Plan B with approval from the department faculty. The
M.Ag.E. program is recommended for those desiring design-oriented study beyond the
B.S. degree. See PROFESSIONAL MASTER'S DEGREE IN ENGINEERING in the
General Information section of the bulletin for a program description. The final examination
for both master's degrees is oral.

Doctoral Degree Requirements-Course work for the major should provide in-depth
knowledge in a specific area. It may include closely related topics, and should provide
adequate background for the thesis investigation. A minimum of 24 credits in mathematics,
statistics, and numerical analysis, including two or more mathematics courses, is required.
The student may use these credits as a supporting program or may choose a designated
minor in a single, related field.

Enrichment Program-In lieu of a language requirement for the Ph.D., the depart
ment requires completion of an enrichment program, consisting of 8 or more credits of
nontechnical courses in a single area. Possible areas include (a) communication,
educational methods, (b) foreign language and culture, (c) sociology, psychology, humani
ties, or (d) some other field related to the candidate's career objectives and approved by the
department faculty.

Language Requirements-For the master's degree, none. For the Ph.D. degree, see
above under Enrichment Program.

For Further Information-Contact the director of graduate studies, Department of
Agricultural Engineering, University of Minnesota, 1390 Eckles Avenue, SI. Paul, MN
55108.
Grad 8777. THESIS CREDITS: MASTER·S. (H6 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Agricultural Engineering (AgEn)
Courses That Carry Graduate Credit for Majors or Minors

5060. PROCESSING. (4 cr; prereq 3052, ME 5342, upper div IT or grad IT maior; 3 leet and 3 lab hrs per wk) Morey
Size reduction. cleaning. and conveying of agricultural products. Properties of air. water vapor, and biological
materials. Engineering principles of moisture and heat transfer applied to drying of grain crops. Theory and
applications of refrigerated and controlled atmosphere storage.

5070. AUTOMATIC CONTROL AND INSTRUMENTATION. (4cr; prereq 3060, EE 3000 or 3002. upperdiv ITor grad IT
major; 2 lect and 4 lab hrs per wk) Janni

Control of machines and processes. Linear feedback control. Linking of physical and biological control systems.
Instrumentation for control systems and industrial development studies.
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5072. FINITE ELEMENT METHOD: FUNDAMENTALS AND APPLICATIONS. (4 cr; prereq differential equations and
upper div IT or grad student or #; 4 lect hrs per wk) Gustafson

Basic theoc{ and principles of implementation of the finite element method for a number of fundamental
engineering areas. Applications in heat transfer. flUid mechaniCS. solid mechaniCS. radial and axisymmetric field
problems. and time-dependent field problems.

5081,5082,5083,5084. DESIGN. (4 cr per qtr; prereq upper d,v IT student, appropriate AgEn sr-Ievel courses or #; 1 lect
and 6 lab hrs per wk)

Engineering design prolect in student's interest area or multiarea. integrating previous work and covering the
whole range of the design process from conceptualization through preparation of project report. 5081: Power and
machinery. 5082: Soil and water. 5083: Structures and enVIronment. 5084: Food engineering.

5130. FOOD ENGINEERING. (4 cr; prereq thermodynamiCs. 3060 or #, upperdiv IT or grad IT major; 41ect hrs perwk)
Thompson

Fundamental reqUirements for handling food products. Separation processes in food industry. Storage of foods.
Optimization techniques, experimental design. project management methods, and engineering economics for
food industry.

5140. THERMAL PROCESSES FOR FOOD. (4 cr; prereq heat transfer. 5060 or #. upperdiv IT or grad IT major; 31ect
and 3 lab hrs per wk) Thompson

Engineering prinCiples of thermal processing of food, pasteurization. microwave heating, heat exchange.
evaporation, refrigeration. and freezing. Process design and evaluation.

5191-5t92. SPECIAL PROBLEMS IN AGRICULTURAL ENGINEERING. (2-5 cr per qtr; prereq #)
Individual study project in agricultural engineering at advanced level. Application of engineering principles to a
specific problem.

5330. AGRICULTURAL MACHINERY. (4 cr; prereq ME 3203 and knowledge of agricultural mechanisms as assessed
by instructor, upper div IT or grad IT major; 3 lect and 3 lab hrs per wk) Schertz

Principles of operation and performance characteristics of agricultural machines. Operating forces on selected
machine components. Control systems. design for operator convenience and safety. Machinery selection and
management. Design of machine elements and assemblies. Motion analysis.

5340. AGRICULTURAL TRACTORS. (4 cr; prereq ME 3303, upper div IT or grad IT major; 31ect and 3 lab hrs per wk)
Chaplin

Tractor engines. Cycle analysis. combustion fuels and accessory systems. Chassis mechanics. Hitches and
implement control systems. Power transmiSSion systems. Tractor pertormance.

5540. EROSION CONTROL, WATERSHED ENGINEERING. (4 cr; prereq 3052 or CE 3300, CE 5401 or #, upper div IT
or grad IT major; 3 lect and 3 lab hrs per wk) Larson

Measurement and mechanics of watershed runoff and soil erosion. Estimating peak runoff. soil losses. and
sediment yields. Environmental effects. Principles of small watershed planning for flood control, water storage and
sediment control. Hydraulic design of graded and storage type terraces, grass waterways. diversions, and erosion
control structures.

5550. DRAINAGE AND IRRIGATION ENGINEERING. (4 cr; prereq 3052 orCE 3300. CE 5401 or #. upperdiv IT or grad
IT major; 3 lect and 3 lab hrs per wk) Allred

Flow of water through agricultural soils. Irrigation and drainage requirements, salinity control. evapotranspiration.
water supply development and control. Conveyance of drainage and irrigation waters. Considerations for design,
layout. and construction of irrigation and drainage systems. Institutional, enVironmental, and economic aspects of
soil moisture control.

5730. AGRICULTURAL STRUCTURES DESIGN. (4 cr; prereq 3052, AEM 3016, upperdiv IT or grad IT major; 31ect and
3 lab hrs per wk)

Building types and materials for agricultural production. Snow and wind loads. Loads associated with agricultural
materials in storage. Codes and standards. Foundations and footings. Sanitation. Determinant analysis and
indeterminste concepts. Computer-aided design.

5740. ENVIRONMENTAL CONTROL FOR AGRICULTURAL PRODUCTION. (4 cr; prereq ME 5603, upper div IT or
grad IT major; 3 lect and 3 lab hrs per wk)

Ventilation, insulation, and condensation control in enclosed plant and animal production structures. Biological
constraints upon the system. Temperature, humidily, light. and contaminants; e.g., dust, noxious gases, and
pathogens. Simulation of weather phenomena for predicting environmental conditions.

5910. AGRICULTURAL WASTE MANAGEMENT ENGINEERING I. (4 cr; prereq 3052 or #. Chem 1005 or 1014, upper
div IT or grad IT major; 3 lect and 3 lab hrs per wk)

Sources and characteristics of agricultural wastes including animal manures, crop residues. sediments.
processing wastes, and domestic wastes. Effects on environment. Sanitary collecllon, storage. treatment, and
disposal. Utilization of liquid and solid wastes. Nonurban supply and quality.

8072. INSTRUMENTATION FOR AGRICULTURAL RESEARCH. (4 cr; prereq #; 2 iect and 6 lab hrs per wk)
Methods of interfacing analog and digital data to microcomputers. Data analysis techniques for displaying.
recording. and controlling experimental variables in high·level languages (typically BASIC). Methods of control
(PID and digital logic). Selection of transducers and calibration standards. Experiments in interiacing using
breadboards.
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8100. SEMINAR. (1 cr; prereq #. grad IT major) Flikke
Reports on current topics and departmental research.

8140. AGRICULTURAL ENGINEERING SIMILITUDE. (3 cr; prereq Math 5512 or 5521. grad IT major; 21ect and 31ab
hrs per wk) Flikke

Use 01 dimensional analysis to develop general equations to define phenomena. Principles of similitude.
Introduction to analog methods.

8190,8191, 8192. ADVANCED PROBLEMS AND RESEARCH. (2-6 cr per qtr; prereq 5191, 5192. l:.)
Research problems in agricultural engineering.

8500. HYDROLOGIC MODELING-SMALL WATERSHEDS. (4 cr; prereq CE 5405, grad IT major; 31ect and 1 rec hrs
per wk) Larson

Study and representation of hydrologic processes by mathematical models; infiltration, overland flow, return flow.
evapotranspiration. channel flow. and storage. Time-flow relationships. Linear and nonlinear methods. Frequency
relationships. Emphasis on parametric methods.

8700. MOISTURE AND HEAT TRANSFER. (3 cr; prereq knowledge of differential equations and #, grad IT major)
Mathematical study of transfer of moisture and heat in agricultural crops and soils.

Agricultural Engineering Technology (AgEt)
Courses That Carry Graduate Credit for Nonengineering Students Only

5020. PROGRAM PLANNING AND INSTRUCTIONAL METHODS IN AGRICULTURAL MECHANICS. (4cr; prereq 10
cr in agricultural engineering technology, AgEd 3031 or ~AgEd 3031) Bear

Planning and deSigning high school vocatronal agriculture facilities; organizing equipment. tools, supplies. and
storage as demanded by the instructional program. Administering agricultural mechanics programs. Developing
teaching techniques and program planning for student-supervised study programs in agricultural mechanics.

5021. MECHANICS OF AGRICULTURAL SYSTEMS. (4 cr; prereq Math 1142. Phys 1042; 41ect hrs per wk) Chaplin
Forces in equilibrium as related to agricultural mechanics. Statics, eqUilibrium condition, loading and deformation
applied to engineering materials used in agriculture.

5022. ENERGY SYSTEMS IN AGRICULTURE. (4 cr; prereq Math 1142. Phys 1042; 41ect hrs per wk) Gustafson
Application of principles of thermodynamics. heat utilization, and heat transfer methods to agricultural processes
and systems.

5023. FLUIDS-PRINCIPLES AND SYSTEMS. (4 cr; prereq Math 1142. Phys 1042 or #; 31ect and 2 lab hrs per wk)
Elementary fluid mechanics, flow of liquids and gases, measurement of fluid flow. hydraulic machinery. fluid flow
systems.

5027. APPROPRIATE TECHNOLOGY FOR INTERNATIONAL DEVELOPMENT. (4 cr; prereq Math 1111, Chem 1001
or 1004. Phys 1041; 3 lect and 3 lab hrs per wk)

Definitions. history. successes. and failures of appropriate technology. Social and technical appropriateness.
Water supply. treatment, storage. and conveyance. Water pumps. sanitation. Power: pedal. wind. water, solar,
rice-hull furnace, methane, stirling cycle engine. Building materials. Agricultural machinery and storage. Transfer
and adoption of technology.

5030.5031,5032,5033,5034,5035. PROBLEMS AND FIELD STUDIES IN ADVANCED AGRICULTURAL ME·
CHANICS. (1-3 cr per qtr [max 9 crl; prereq 5020 or #) Bear

Principles and practices for implementation of instructional programs in agricultural mechanics. Selection,
application, operation, service, and maintenance of equipment used for the specific instructional program in
agricultural mechaniCS. 5030: Agricultural tractor and engine power. 5031: Agricultural machinery and mechani·
zation. 5032: Electrical power and processing. 5033: Farm buildings and environmental control. 5034: Natural
resources development and management. 5035: Metal fabrication materials and techniques.

5040. ADVANCED METHODS FOR TEACHING AGRICULTURAL MECHANICS. (3 cr prereq #. off campus fall,
spring. on campus 1st summer term) Bear

Trends and the role of agricultural mechanics in the mechanization of agriculture. Organrzatlon of Instructional
areas, selection of tools, supplies, reference materials, and facilities. Preparation of instructional materials and
methods of effective teaching. Development of teaching demonstrations and procedures.

5091·5092. SPECIAL PROBLEMS IN AGRICULTURAL ENGINEERING. (2·5 cr per qtr; prereq #)
Individual study project in agricultural engineering at advanced level. Application of engineering principles 10 a
specific problem.

5400. DRAINAGE AND IRRIGATION. (4 cr; prereq Soil 3210; 3 lect and 2 lab hrs per wk) Allred
Soil moisture excesses and deficiencies. Theory and design of tile drainage. surface drainage, and sprinkler
irrigation systems. Development of irrigation water supplies. Selection of pumps and power units for drainage and
irrigation. Economic feasibility. Legal problems and procedures.
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AGRONOMY (Agro)
Professor: Herbert W. Johnson, head; William A. Brun, director of graduate studies; Robert N. Andersen; Donald K.

Barnes; Richard Behrens; Robert H. Busch; Vernon B. Cardwell; Verne E. Comstock; R. Kent Crookston; Laddie J.
Elling; Jon L. Geadelmann; Burle G. Gengenbach; John A. Gooddmg; Gary H. Heichel; Dale R. Hicks; Gordon C.
Marten; Neal P. Martin; Ervin A. Oelke; Ronald L. Phillips; Donald C. Rasmusson; Robert G. Robinson; Lawrence H.
Smith; Robert E. Stucker; Deon D. Stuthman; Carroll P. Vance

Associate Professor: Leland L. Hardman; Craig C. Sheaffer; Steve R. Simmons; Donald L. Wyse

Assistant Professor: Charlotte E. Eberlein, John W. Gronwald; Robert J. Jones; Robert L. McGraw; James H. Ort

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Training is provided in basic and applied aspects of management,
physiology, production, and weed control of field crops. The program is closely aligned with
the interdepartmental programs of plant breeding and plant physiology. Prospective
students should consult other sections of this bulletin which describe these programs. The
Department of Agronomy and Plant Genetics can supply information about all three
programs on request.

Prerequisites for Admission-Applicants should have university-level training in
agronomy, biology, chemistry, and mathematics. Applicants must have a background in
biochemistry and biometrics, or must acquire this background as part of the degree
program.

Special Application Requirements-Three letters of recommendation are required.
Graduate Record Examination scores and a statement by the applicant outlining interests
and professional goals are helpful. Students may enter the program at any time, preferably
at the beginning of summer session or fall quarter.

Note: Students admitted to the program usually are awarded department assistant
ships that provide a stipend for performance of research responsibilities. International
students who are admitted to the program usually have home government or foundation
support.

Master's Degree ReqUirements-Most programs are Plan A. Students plan their
course program and thesis research in consultation with their adviser and a department
advisory committee. A final oral examination which includes a department seminar
covering the thesis research or Plan B project is required.

Doctoral Degree Requirements-Course programs normally vary from 60 to 90
quarter credits, depending on previous preparation. Students plan their course program
and thesis research in consultation with their adviser and a department advisory commit
tee. The final oral examination includes a department seminar covering the thesis
research.

Minor ReqUirements for Students Majoring In Other Fields-Ph.D. minors must
complete a minimum of 20 credits in agronomy including 8020.

Language Requirements-None. A course in technical writing, however, is recom
mended.

For Further Information-Contact the head, Department of Agronomy and Plant
Genetics, 303 Agronomy, University of Minnesota, 1509 Gortner Avenue, St. Paul, MN
55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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J
I5001l,w,S,su. PROBLEMS IN AGRONOMY FOR ADVANCED STUDENTS. (1-5 cr; prereq 20 cr agronomy, #) Staff

Independent research or study in agronomy. For advanced students who wish to pursue aspects of agronomy in
greater depth than that offered in formal courses or who wish to Investigate areas not presently offered In courses.

SOlOw. FORAGE PRODUCTION AND UTILIZATION. (4 cr; prereq 1010 or #) Sheaffer
Interrelationships between plants and animals as they are involved in the selection, production, and utilization of
forage crops. Crop management practices including establishment. maintenance, and harvesting of forages such
as pasture, hay, or silage. Physiological basis of forage management of various species. Forage quality and
utilization for livestock feeding with emphasIs upon ruminant nutrition. Lecture and laboratory.

5020w. INTRODUCTION TO PLANT BREEDING. (4 cr; prereq GCB 3022 or equiv) Ort
Application of genetic principles to improvement of crop plants. Includes self-pollinated, cross-pollinated, and
asexually propagated crops.

5030w. WEED CONTROL. (5 cr; prereq 1010 or #) Wyse •
Survey of the magnitude of the weed problem. RegUlatory aspects of weed control and herbicide usage. Principles
and methods of weed control. Lecture and discussion. ,L.

5040s. CORN AND SOYBEAN MANAGEMENT. (3 cr; prereq 3010. 3020, 3030. Soil 1122 or #) Crookston
Discussion and case-study approach to corn and soybean management in Minnesota based on an integration of
agronomic principles.

511 Ow. ADAPTATION, DISTRIBUTION, AND PRODUCTION OF FIELD CROPS. (3 cr, §3010; prereq Bioi 1011)
Simmons

Principles and concepts of origin, adaptation, distribution, and production of world crops as influenced by
environmental, ecological, and socioeconomic considerations. Lecture and discussion.

51208. GROWTH, DEVELOPMENT, AND CULTURE OF FIELD CROPS. (5 cr, §3020; prereq Bioi 1011 , Chem 1005)
Cardwell

Principles of growth and development of field crops and their regulation to achieve maximum crop productivity.
Emphasis On seeds and seeding: phYSiological basis of growth and development, growth regulation, and effects of
environment on crop growth, development, and culture. Lecture, laboratory, and discussion.

51301. MATURATION, HARVEST, AND STORAGE OF FIELD CROPS. (4 cr, §3030; prereq BiOi 1011, Chem 1005)
Smith

Determination of physiological maturity of grain crops and development of criteria for crop harvest. Principles of
grain storage in moist or dry state. Changes in nutritive quality of forages with advancing maturation, time, and
frequency of harvest commensurate with maximizing yields and quality of forage. Principles of storage of forage as
hay, haylage, and silage.

5200s. WORLD FOOD SUPPLY PROBLEMS. (4 cr, §AgEc 5790, §FScN 5643, §Soc 5675, §LACS 5280; prereq #)
Cardwell

Multidisciplinary examination of social, economic, and technical problems of feeding the world's growing
population. Principles sought from the social and economic sciences, plant sciences, and animal sciences for their
application to food problems.

80001, SUPERVISED TEACHING EXPERIENCE IN AGRONOMY. (2 cr; for advanced graduate students In agronomy
and plant genetics; prereq #) Simmons

Supervised teaching experience in courses offered by the Department of Agronomy and Plant Genetics or
experience assisting an agronomy extension specialist. Includes discussion sessions to improve teaching skills
and to assist students in developing a teaching philosophy.

8010f,w,s,su, RESEARCH IN AGRONOMY. (Cr ar; prereq #) Staff
Problems in physiology and production of crop plants.

80201,w. SEMINAR: AGRONOMY. (1 cr) Staff
Reviews and discussions of important agronomic literature.

80501, PHYSIOLOGY OF FIELD CROPS. (3 cr; prereq 5120; PIPh 5131 or #) Jones
Physiology of crop productivity with emphasis on improving yield or quality. Assimilation and partitioning of
nitrogen and carbon, transpiration, water stress, temperature stress, and vernalization.

8055w. SOURCE-SINK RELATIONS. (2 cr, §PIPh 8055; prereq PIPh 5182, 5183, 5184 or #) Brun
Critical student reviews of selected current literature on mechanism and regulation of assimilate prOduction,
partitioning, and transport ',n higher plants.

8080s. CURRENT TOPICS IN AGRONOMY. (2 cr; prereq 5040, 8050, #; offered odd yrs) Wyse
Current developments in agronomy and crop physiology.

8100w. PASTURE AND FORAGE RESEARCH TECHNIQUES. (3 cr; prereq Stat 5021 or equiv, Agro 5010 or #; offered
even yrs) Sheaffer

Potentialities and limitations of grazing trials; in vivo and laboratory methods for estimating forage quality.

8200w. PRINCIPLES OF PLANT BREEDING I. (3 cr; prereq 5020, Stat 5301 or #) Rasmusson
PrinCiples involved in breeding self-pollinated crops. Population concepts, selection schemes, host-pathogen
relationships, hybrid breeding, new approaches.
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82105. PRINCIPLES OF PLANT BREEDING II. (3 cr; prereq 8200 or #) Geadelmann
Methods and theories useful in genetic improvement of cross-pollinated crops. Population ooncepls, constructing
source popuiations, recurrent selection techniques, varietal development, and new approaches.

8220w. APPLICATION OF QUANTITATIVE GENETICS TO PLANT BREEDING. (3 cr; prereq 8210, GCB 5042;
~ offered even yrs) Stucker

Use of quantitative genetics in decision making in plant breeding.

82301. CYTOGENETICS. (4 cr; prereq GCB 5031 or #; 3 lect and 2 lab hrs per wk) Phillips
Genetic principles in relation to the eukaryotic chromosome. Chromosome structure, replication, pairing, crossing
over, deficiencies, duplications, inversions, interchanges, Oenothera cy1ogenetics, aneuploidy, autopolyploidy,
allopolyploidy, anomalous meiotic behaviors, and uses of cy10genetic stocks.

82405. PLANT GENETICS IN RELATION TO PLANT IMPROVEMENT. (3 cr; prereq GCB 5031 and #) Gengenbsch
Genetics of higher plants with emphasis on gene function and action. Genetic oontrol of developmental,
physiological, and biochemical economic traits; plant genetic systems, linkage, cell culture, cy10plasmic
inheritance, and their applications to plant breeding.

82701,w. SEMINAR: PLANT BREEDING. (1 cr) Staff

8280e. CURRENT TOPICS IN PLANT BREEDING. (2 cr; prereq 8210 or #) Rasmusson

83101,su. ORIENTATION TO FIELD CROP BREEDING. (1 cr; prereq 5020 or #) Stuthman
Field study of plant breeding programs and techniques.

83201,5u. ORIENTATION TO AGRONOMY AND SOILS FIELD RESEARCH TECHNIQUES. (1 cr; offered S·N only;
prereq 5040 or ..) Goodding

Fieid survey and discussion of research techniques in crop physiology, crop and soil management, and weed
science programs.

83301,w,s,su. RESEARCH IN PLANT GENETICS. (Cr ar) Staff

AMERICAN LEGAL INSTITUTIONS
Professor: Robert A. Stein, dean, Law School; Steven H. Nickles, director of graduate studias; Carl A. Auerbach; Oavid

Bryden; Laura Cooper; John J. Cound; Daniel A. Farber; Barry C. Feld; Richard S. Frase; Daniel J. Gifford; Robert E.
Hudec; William D. Kilbourn, Jr.; K. Bart Koeppen; Victor H. Kramer; Robert J. Levy; Donald G. Marshall; Robert C.
McClure; C. Robert Morris; Fred L. Morrison; Roger C. Park; M. Kathieen Price; LeoJ. Raskind; Stephen B. Scallen;
Ferdinand P. Schoettle, Jr.; Thomas L. Waterbury; David Weissbrodt

Associate Professor: Stephen F. Befort; Steven M. Block; Ann M. Burkhart; Stephen Dunham; Philip P. Frickey; John H.
Matheson; Carol T. Rieger; Suzanna Sherry

Please read the General Information section of this bulletin for Graduate School
reqUirements that apply to all major fields.

Degree Offered-M.A. (Plan B only).

Curriculum-The master's degree in American Legal Institutions is intended to give
lawyers who have completed law degrees in foreign universities an understanding of the
American legal system and a background in the social, economic, and political framework
within which it operates.

A joint degree program in law and public affairs is also available. See Public Affairs.

Prerequisites for Admission-Applicants should hold a law degree from a foreign
institution and have the reqUisite facility in the English language.

Special Application Requirements-Applications should be accompanied by a
detailed outline of the desired course of stUdy. The program does not provide financial
assistance for admitted students.

Master's Degree ReqUirements-Students select most of their courses from the
professional offerings of the Law School (see the Law School Bulletin). The related field
requirement for the Plan B degree is fulfilled with courses from one or more other
departments of the University. At least one full year in residence is necessary to complete
the degree, although students may spend as long as two years in residence.
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Minor Requirements for Students Majoring in Other Fields-A minor for either the
M.A. or Ph.D. may be earned in law when it logically relates to the major field. Effort will be
made to suit the minor program to the particular needs and interests of the student. Courses
must be selected from among those offered in the regular professional curriculum of the
Law School (see the Law School Bulletin). Many law courses have prerequisites or
enrollment limitations, so early planning of a minor in law is essential.

For Further Information-Contact the director of graduate studies, American Legal
Institutions, Law Building, University of Minnesota, 229 19th Avenue South, Minneapolis,
MN 55455.

AMERICAN STUDIES (ArnSt)
FACULTY

Professor: Roland A. Delatlre

Associate Professor: Elaine T. May; Gayle Graham Yates

Assistant Professor: Lary L. May

ADJUNCT FACULTY

Professor: Chester G. Anderson (English); J. Edward Anderson (mechanical engineering); Ayers L. Bagley (education
policy and administration); Kent R. Bales (English); Hyman Berman (history); David O. Born (health ecology); Kinley
J. Brauer (history); Clarke A. Chambers (history); David Cooperman (sociology); Donald M. Gillmor (journalism);
Edward M. Griffin (English); John R. Howe, Jr. (history); Arthur L. Johnson (sociology); Edwin 1. Layton (mechanical
engineering and history of science and technology); Fred E. Lukermann (geography); Karal Ann Marling (art history);
Toni A. H. McNaron (English); Russell R. Menard (history); Paul L. Murphy (history); David W. Noble (history); Martin
Roth (English); Harvey B. Sarles (anthropology); Geneva H. Southall (Afro-American stUdies); Robert F. Spencer
(anthropology); Ellen J. Stekert (English); Roger H. Stuewer (physics and history of science and technology);
Richard E. Sykes (speech·communication); Rudolph J. Vecoli (history); George T. Wright (English)

Associate Professor: Arthur I. Geffen (English), director ofgraduate studies; Terence W. Ball (political science); Reginald
1. Buckner (musIc and Afro-American studies); Hazel Dicken-Garcia (journalism); Marion L. Dobbert (education
policy and admlnlstralton); John M. Dolan (philosophy); Sara M. Evans (history); Gary A. Fine (sociology); Philip G.
Furia (English); George D. Green (history); Karen A. Hoyle (Children's Literature Research Collections); Robert W.
Ross (religiOUS studies and student affairs); Allan H. Spear (history); Jean W. Ward (journalism)

Assistant Professor: James S. Etlema (journalism); Patricia M. Hampl (English); Riv-Ellen Prell (anthropology); Robert B.
Silberman (art history)

Other: James L. Gearlty (assistant to the dean, College of Liberal Arts); Judith A. Martin (coordinator, urban studies);
Nobuya Tsuchlda (director, Asian/Pacific American Learning Resource Center)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan B only) and Ph.D.

Curriculum-American Studies is an interdepartmental degree program. The gradu
ate faculty of the program consists of core faculty members and graduate faculty members
from participating departments.

Prerequisites for Admission-An undergraduate major in American Studies, in one
of the participating departments, or other preparation acceptable to the Admissions
Committee for American Studies is required.

Special Application Requirements-The following should be sent to the program
office: a special application form available through the program office, three letters of
recommendation, and scores from the General (Aptitude) Test of the Graduate Record
Examination. Applications must be submitted by January 15; late applications will be
considered only if space is available. Entry is only in fall quarter and summer session.

Master's Degree Requirements-The master's degree is offered under Plan B only.
A minimum of 44 credits in American Studies subjects is required, distributed as follows:
history-three courses; literature-three courses; the arts-two courses; the social
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sciences-two courses; philosophical, religious, and social thought-two courses. AmSt
8201. 8202, 8203 must be included in all programs. Three Plan B papers and written and
oral final examinations are required.

Doctoral Degree Requirements-Course distribution requirements are the same as
for the master's degree with the addition of two courses in comparative cultural study of a
foreign civilization and a concentration of five elective courses related to the student's
particular objectives. Programs must also include AmSt8301 ,8311,8401, and 8801-8802.

Language Requirements-For both the MA and the Ph.D. degrees. reading
knowledge of one foreign language is required.

Minor or Supporting Field Requirements for Students Majoring in Other
Fields-Students are expected to choose courses consistent with or complementary to
their major. In addition to AmSt 8201. students should complete two courses in each of two
distribution areas. A written examination is required.

For Further Information-Contact the director of graduate studies. Program in
American Studies, 225 Lind Hall, University of Minnesota. 207 Church Street S.E.,
Minneapolis. MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5101.5102. RELIGION IN AMERICAN CULTURE. (4 cr per qtr) Delattre
Not a survey, but a representative prolile 01 religion in America. past and present, organized each quarter around a
theme or problem.

5920. TOPICS IN AMERICAN STUDIES. (2·4 cr per qtr [max 12])
Topics specified in Class Schedule.

8201·8202. INTRODUCTION TO AMERICAN STUDIES. (4 cr per qtr; prereq MA candidate)
Exposition of interdisciplinary methods and of the concept of Amencan studies; reading of classics in American
civilization; extended exploration of a topic.

8203. INTRODUCTION TO AMERICAN STUDIES. (4 cr)
Exposition of interdisciplinary methods and of the concept of American studies; reading of classics in American
civilization; extended exploration of a topic.

8301. SEMINAR: INTRODUCTION TO AMERICAN STUDIES. (4 cr; prereq PhD candidate)

8311,8312. SEMINAR: AMERICAN STUDIES. (3 cr per qtr; prereq PhD candidate)
Problems and methods in the study of American culture.

8401. MATERIALS AND METHODS FOR THE STUDY OF AMERICAN CIVILIZATION. (3 cr; prereq #)

8500. SEMINAR: STUDIES IN AMERICAN RELIGIOUS AND PHILOSOPHICAL THOUGHT. (3 cr; prereq #) Delattre
Selected figures, movements, and problems. Specific topics given in Class Schedule.

8801-8802. SEMINAR. (2 cr per qtr; prereq PhD student)
Intended for doctoral students beginning work on dissertations in American studies.

8970. READINGS IN AMERICAN CIVILIZATION. (Cr ar; prereq 6)
Independent study of interdiSCiplinary aspects of American civilization under guidance of members of various
departments.

ANATOMY (Anal)
Professor: David W. Hamilton, head. director of graduate studies; G Eric Bauer; Padmakar K. Dixit; Robert P. Elde;

Stanley L. Erlandsen; Carl B. Heggestad; Jonathan A. Parsons; Judson D. Shendan; Morris Smlthberg

Associate Professor: Orion D. Hegre; Paul C. Letourneau; Donald W. Robertson; Robert L. Sorenson

Assistant Professor: H. David Coulter; Glenn J. Giesler, Jr; Steven C. McLoon; Donald C. Quick; Virginia S. Seybold

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A only) under special circumstances and Ph.D.
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Curriculum-Major research interests in the department focus on the cell biology of
reproduction, development, transplantation, and endocrinology in mammals, as well as in
the neurobiology of peptidergic pathways and the basic mechanisms of pain, cancer, and
diabetes. Students thus have a broad range of opportunities for research at the cellular .. I
level using biochemical, electron microscopical and cell physiological techniques.

Prerequisites for Admission-9 credits of general biology, and at least one course
each in chemistry and physics are required. Advanced mathematics (calculus) is recom
mended.

Special Application Requirements-Individuals interested in the M.S. program
should consult the director of graduate studies before applying. Graduate Record
Examination scores (General Test and SUbject Test in the undergraduate major) are !'

required.

Doctoral Degree Requirements-Students must have completed or must complete
the basic courses in anatomy (embryology, gross anatomy, histology, and human
neuroanatomy), in addition to six advanced courses offered by the department.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-Prerequisites for the
minor in anatomy are the same as for the major. Required course work includes the basic
courses in anatomy (5100,5103,5106, and 5111) and at least 9 credits of advanced
courses.

For Further Information-Contact the Department of Anatomy, 4-135 Jackson Hall,
University of Minnesota, 321 Church Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5100. GROSS HUMAN ANATOMY. (10-11 cr [10 cr for med students]; prereq regis med fr or grad student with #)
Parsons and staff

Lectures and dissections of the human body.

5103. HUMAN HISTOLOGY. (3-7 cr [6 cr for med students]; prereq regis med fr or grad student with #) Erlandsen and
staff

Microscopic structure, cytochemical and functional aspects of cells, tissues. and organs.

5105. DENTAL MICROSCOPIC ANATOMY. (8 cr) Bauer and staff
Structure of cells, tissues, and organs of the human body.

5106. HUMAN EMBRYOLOGY. (4-5 cr [4 cr for med students]; prereq regis med fr or grad student with #) Hegre and
staff

Development of the human body. Microscope slides, embryo type specimens, and specimens demonstrating
anomalies available for individual stUdy.

5108. GROSS HUMAN ANATOMY FOR DENTAL STUDENTS. (7 cr; prereq dentistry fr or #) Bauer and staff
Lectures and dissection; thorax. extremities, abdomen and pelvis.

5109, GROSS HUMAN ANATOMY FOR DENTAL STUDENTS. (7 cr; prereq dentistry fr or #) Sorenson and staff
Lectures and dissection; head and neck.

5110. NEUROSCIENCE FOR DENTAL STUDENTS. (2 cr, §PhsI5100; prereq regis dentistry fr or #) Elde and staff
Introduction to structure and function of central nervous system. Correlation between morphology and physiology
emphasized.

5111. HUMAN NEUROANATOMY. (3·4 cr [3 crfer med students]; prereq regis med fr or anatomy grad or grad with #)
Smithberg and staff

Structure and function of the nervous system including the organs of special sense.

5127. PROBLEMS IN MODERN DEVELOPMENTAL BIOLOGY. (2 cr; prereq 5106 or #) Hegre and staff
Fundamental principles of vertebrate developmental bioiogy from fertilization through establishment of tissue and
organs. Focus on the cellular processes involved. Emphasis varies.

5134. LIGHT MICROSCOPY. (3 cr; prereq #) Hamilton and staff
Introduction to the theory and application of iight microscopic techniques; tissue processing, observation of
tissues with different sources of illumination. photomicroscopy. and analysis of histological data.
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5190. ADVANCED ANATOMY. (2 cr; prereq regis med, 5103, #) StaH
Teaching methods. supervision of student's original research or combination of both.

5211. BIOLOGY OF NERVE CELLS. (3 or 4 cr; prereq GCB 5049 and any of the following: Phs13053, 3056,5103,5104,
5111, GCB 5114, VB 5312 or #) Quick and staH

Anatomical basis of nerve cell function with emphasis on excitable membranes, interactions among neurons and
other cells, and current topics and technology.

5301. SURGICAL ANATOMY FOR ORAL SURGEONS. (5 cr; prereq participation in oral surgery residency program)
Robertson and Oral Surgery StaH

Normal and variant anatomy encountered in various surgical procedures, with step·by-step analysis of
procedures and underlying rationale. Performance of selected procedures In the laboratory required.

5304. HEAD AND NECK ANATOMY FOR MEDICAUDENTAL RESIDENTS. (5 cr; prereq participation in a residency
program in the medical or dental schools) Robertson and StaH

Detailed consideration of head and neck anatomy from the gross morphological, functional, developmental, and
radiographic aspects. with emphasis on areas of interest by specialty. Laboratory participation required .

8114. ORAL ANATOMY AND EMBRYOLOGY. (1 cr; prereq #) Bevis
Lectures reviewing anatomy and embryology of oral cavity and adjacent head and neck structures. Emphasis on
growth and development as well as cephalometric landmarks.

8115. ADVANCED DENTAL MICROSCOPIC ANATOMY, (3 cr; prereq #) Bevis
Microscopic structure of cells. tissue, and organs related to dentistry. Demonstrations and laboratory exercises
with electron microscope and associated technics.

8116. ADVANCED DENTAL HISTOLOGY, (1 cr; prereq 8115 and #) Bevis
Complete review of the Irterature on collagen breakdown and renewal, bone heal'ing, and related dental topics.
Lecture only.

8135. BIOLOGICAL ELECTRON MICROSCOPY: TECHNICS. (1·5 cr; prereq #; oHered 1985-86 and alt yrs) Erlandsen
Introduction to principles and techniCS of electron microscopy. Laboratory emphaSIS on acquIsition ot skills in
tissue preparation, photography, use of electron microscope and anCillary equipment.

8136. BIOLOGICAL ELECTRON MfCROSCOPY:TECHNICS. (1-5cr; prereq #; oHered 1985·86 and altyrs) Erlandsen
Specialized ultrastructural technics and their application to biologic problems. Laboratory emphaSIS on high
resolution microscopy and use of scanning electron microscope.

8137. BIOLOGICAL ELECTRON MICROSCOPY: INTERPRETATION. (1·5 cr; prereq 5103, 8135-8136, and #: hrs ar;
oHered 1985·86 and alt yrs) Erlandsen

Structure and function of cell organelles. Individual projects using advanced technics for both transmisSion and
scanning electron microscopy.

8141. NEUROANATOMICAL METHODS. (2 cr; prereq #; oHered summer of even yrs) Elde
Introduction to contemporary morphological technics applicable to investigation of nervous system. Theoretical
basis of these technics and practical aspects related to their use. Laboratory experience With selected techniCS.

8153,8154,8155,8156. ADVANCED ANATOMY. (1-6 cr per qtr; prereq #) StaH
Cytochemistry, embryology, gross anatomy, hematology, histology, neurology, or experimental morphology.

8166. SEMINAR: CYTOLOGICAL ASPECTS OF PROTEIN SYNTHESIS AND SECRETION. (3 cr; prereq 5100 or #;
offered winter of even yrs) Bauer

Protein synthesis, storage, and secretion in mammalian tissues with emphasis on hormone production.
Correlation of structure and function of subcellular organelles and current ideas on regulation of syntheSIS and
secretion.

8170. CELL JUNCTION STRUCTURE AND PHYSIOLOGY. (4 cr; prereq GCB 5048 and Phsl5103 or 5104 or GCB
5114... or #; oHered spring of even yrs) Sheridan

Structure, biochemistry, and function of intercellular junctions in animal systems. Gap and tight lunctlons. Basic
concepts covered in lecture and discussion; applications to special'ized !issues covered In student seminars.

8201,8202,8203,8204. RESEARCH IN ANATOMY. (1-10 cr per qtr; prereq #) StaH
Cytochemistry, embryology, gross anatomy, histology, hematology, or neuroscience. Special facilities oHered to
graduate students in clinical departments for work on problems in applied anatomy.

8205, 8206, 8207. SEMINAR: ANATOMY. (1 cr per qtr; prereq #) Hamilton
Reviews of current literature and discussion of research work being carried on in the department.

8210. DEVELOPMENTAL NEUROBIOLOGY. (3 cr; prereq 5111 or #; oHered fall of even yrs) Mcloon
Nervous system development. General mechanisms and experimental approaches.

8221. NEUROBIOLOGY OF PAIN AND ANALGESIA. (3 cr; prereq #; oHered in all sequence With 8222 and 8223)
Giesler, Seybold

Neural systems underlying pain perception, production of analgesia. Series of weekly lectures coordinated with
student presentations on relevant topics.
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8222. CENTRAL REGULATION OF AUTONOMIC FUNCTION. (3 cr; prereq #; offered in alt sequence with 8221 and
8223) Seybold, Elde

Morphology and physiology of autonomic ganglia and enteric nervous system, discussions of neuronal circuitry
underlying central regulation of the pupil, exocrine glands, cardiovascular system, respiratory system, and pelvic
viscera. Weekly presentations of student papers.

8223. NEUROBIOLOGY OF ENDOCRINE REGULATION. (3 cr; prereq #; offered in alt sequence with 8221 and 8222)
Elde, Seybold

Neural systems involved in regulating endocrine function. Lectures and student-led discussions on the
hypothalamlc-pltuitary-target organ axes.

ANCIENT STUDIES (AnSt)
Faculty: Guy E. Gibbon (anthropology), director of graduate studies; Rutherford Aris (chemicai engineering); Stan E.

Aschenbrenner (anthropology); Frederick M. Asher (art history); Arthur C. Aufderheide (pathology); Bernard
Bachrach (history); Muhammad A. Barker (South Asian studies); Robert H. Beck (education policy and administra
tion); Robert C. Bright (ecology and behaVioral biology); Frederick A. Cooper (art history); William D. E. Coulson
(classics); Joan Fagerlie (library SCIence); Ann C. Gunter (art history); Christine A. Hastorf (anthropology); Jackson
P. Hershbell (claSSICS); Leonid Hurwicz (economics); Gerald W. Johnson (civil engineering); Fred E. Lukermann
(geography); William W. Malandra (South Asian studies); Ronaid T. Marchese (history); Sheila J. McNally (art
history); Thomas S. Noonan (history); Jonathan Paradise (ancient Near Eastern and JeWish studies); Robert J. Poor
(art history); George R. Rapp. Jr. (geology); Philip M. Raup (agricultural and applied economics); Daniel D. Reisman
(ancient Near Eastern and Jewish studies); William B. Schwabacher (chemistry); Alan E. Shapiro (phySICS); Janet D.
Spector (anthropology); Robert F. Spencer (anthropology); Roderick H. Squires (geography); John R. Wallace
(philosophy); Leonard G. Wilson (history of medicine); Herbert E. Wright (Iimnological research center); Tzvee
Zahavy (ancient Near Eastern and Jewish studies)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-MA and M.S. (Plan A and Plan B) and Ph.D.

Curriculum-The function of the Center for Ancient Studies (CAS) is to organize and
encourage continuous and intensive interaction between students and faculty members
from a broad spectrum of relevant fields, The focus is on interdisciplinary research that
probes relationships of people in antiquity with society and the physical environment.

Prerequisites for Admission-Applicants must demonstrate a commitment to a
course of interdisciplinary studies not available in traditional department settings.

Special Application Requirements-The program normally begins in fall quarter,
but enrollment beginning in winter or spring quarter is possible in special circumstances.
The application deadline for individuals seeking financial aid is February 15.

Degree Requirements-A sequence of three core seminars is required for students
beginning graduate work with a B.A. degree. In addition, all students are reqUired to take
one ancient studies interdisciplinary research seminar sequence at the master's level and
one at the Ph.D. level. Additional courses are selected with the adviser's consent. All
programs of study are subject to review by the Executive Committee of the Center. The final
examination for both master's degrees is oral.

Language Requirements-For the master's degree, reading knowledge of at least
one foreign language (ancient or modern) with reasonable facility is reqUired; for the Ph.D.
degree, two.

For Further Information-Contact the director of graduate studies, Center for
Ancient Studies, 205'12 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL, (1-16 cr per qtr)

5100. TOPICS IN ANCIENT STUDIES. (1-4 cr; prereq enrollment in ancient studies or #)
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8001. BASIC SEMINAR: APPROACHES TO ANCIENT TEXTS. (3 cr; prereq grad major or #) Staff, visitors
Review and evaluation of approaches to textual reconstruction and criticism.

8002. BASIC SEMINAR: METHOD AND THEORY IN ARCHAEOLOGY. (3 cr; prereq grad major or #) Staff, visitors
Survey and evaluation of archaeological approaches to the non-literary, material eVidence for past human
activities and societies.

8003. BASIC SEMINAR: INTERDISCIPLINARY RESEARCH. (3 cr; prereq grad major or #)
Introduction to definitions and methods of interdisciplinary research. Emphasis on designing research projects in
ancient studies.

8100-8110-8120. INTERDISCIPLINARY SEMINAR. (3 cr per qtr; prereq enrollment in ancient studies or #) Staff,
visitors

Themes involve various disciplines in ancient studies; leadership and research shared by staff, visitors, and
students.

8200. DIRECTED READINGS. (Cr ar; prereq #) Staff
Of Independent reading program under supervision of CAS staff members.

8300. DIRECTED RESEARCH. (Cr ar; prereq #) Staff
Independent work under supervision ot CAS staff members. Projects include, but are not restricted to, research
involved in master's and Ph.D. programs.

8400. COLLOQUIUM. (Cr ar; prereq enrollment in ancient studies) Staff
Presentation and discussion of student research projects.

ANESTHESIOLOGY (Anes)
Professor: Joseph J. Buckley, head; John R. Gordon

Associate Professor: James F. Cumming, director of graduate studies; Ji-Chia Liao

Assistant Professor: Josephine Lo

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S. Anes. (Plan A only).

Curriculum-The first three years offer training. both didactic and clinical, in all types
of general and regional anesthesia. Extensive operating room and ward experiences and
selected investigative opportunities are provided. Work in cooperation with other depart
ments is available, The program satisfies the requirements of the certifying medical
specialty board.

Prerequisites for Admission-Candidates must hold an M.D. degree from an
approved medical school.

Special Application Requirements-College and medical school transcripts and
letters of recommendation are required in support of the application,

Master's Degree ReqUirements-Selected students spend a fourth year in research
with a major in anesthesiology and a minor in one of the basic medical sciences. A final oral
examination is required.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Anesthesiology, Box 294 Mayo, University of Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

5015. DIRECTED STUDY, ANESTHESIA TOPICS/PROJECT: COURSE DEVELOPMENT. (Cr ar; prereq CRNA, regis
BS in nurs anes, #)
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5086. CLINICAL CURRICULUM DEVELOPMENT AND EVALUATION FOR NURSE ANESTHESIA. (3 cr; prereq 1
CRNA, regis BS in nurs anes, #)

5186. CLINICAL PRACTICE IN ANESTHESIA. (15 cr; prereq CRNA, regis BS in nurs anes, 5086, #)

5286. DIRECTED STUDY, ANESTHESIA TOPICS/PROJECT: CLINICAL. (Cr ar; prereq CRNA, regis BS in nurs anes,
#)

5386. EDUCATION IN NURSE ANESTHESIA. (1 cr; prereq CRNA, regis BS in nurs anes, #)

5486. NURSE ANESTHESIA: EDUCATION/MANAGEMENT, THE AFFECTIVE DOMAIN. (4 cr; prereq CRNA, regis
BS in nurs anes, #)

5586. NURSE ANESTHESIA: MANAGEMENT SEMINAR. (3 cr; prereq CRNA, regis BS in nurs anes, 5486, #)

8265f,w,s,su. GENERAL ANESTHESIA. (12 cr)
Instruction and experience in general anethesia.

8266f,w,s,su. REGIONAL ANESTHESIA. (4 cr)
Observation, instruction, and administration of all types of local, regional, and spinal anesthesia.

8267f,w,s,sU. PRE- AND POST-ANESTHETIC EVALUATION. (2 cr)
Selection or proper anesthetic agent and technique, premedication, and observation 01 recovery from anesthesia.

8268f,w,s,su. SEMINAR: ANESTHESIOLOGY. (2 cr)
Review of literature, report of case problems, and discussion of research work in progress within the department.

8269f,w,s,su. RESEARCH IN ANESTHESIA. (Cr ar)
Anesthesia problems in experimental laboratory or in hospital.

It is recommended that fellows in anesthesiology also register for courses in other
departments selected from the following offerings: MdBc 5053, 5100, 8150; Phcl 5109,
8203; PubH 5450, 5451.

ANIMAL PHYSIOLOGY
Professor. Alan G. Hunter, chair. director of graduate studies; Bo G. Crabo; Gary E. Duke; Harold E. Dziuk; Thomas F.

Fletcher; Archie L. Good; Edmund F. Graham; Eugene Grim; Rodney B. Harvey; Richard E. Phillips; William D.
Schmid; Judson D. Sheridan; Clarence M. Stowe; Alvin F. Weber

Associate Professor: Mohamed EI-Halawani; Donald E. Gilbertson; Benjamin S. Leung; Jonathan E. Wheaton

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases are reproductive, behavioral, and gastrointestinal physiol
ogy with a species orientation toward domestic and wild mammals and birds. In the
reproductive area, research specializations include neuroendocrinology, cryobiology,
immuno-reproduction, and sperm-oocyte-embryo physiology. In the behavioral area,
research specializations include neuroendocrinology and electrophysiology. In the gastro
intestinal physiology area, research specializations include cecal function and intestinal
motility. Other aspects of physiological research are also available.

Prerequisites for Admlsslon-A bachelor's degree in animal science, fisheries and
wildlife, biology, veterinary medicine, or zoology is required. Applicants should have
completed course work in zoology, biology, chemistry, physics, and mathematics. Defi
ciencies must be made up before a student can begin work toward the degree.

Special Application Requlrements-A complete set of transcripts is required.
Graduate study may begin in any term, but usually begins during the fall term.

Master's Degree Requirements-Course requirements, designed to accommodate
the physiological research or career interests of the student, are flexible. A final oral
examination is required.

64



r

I
~
I

I~
I

Animal Science

Doctoral Degree Requirements-Students must complete a basic core curriculum
that includes courses in animal science, veterinary anatomy, animal and veterinary
physiology, biochemistry, and statistics. If a minor is chosen, it must be approved by the
student's adviser and the director of graduate studies.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-VB 5120 (5 cr) and
VB 5308 (10 cr), or equivalent courses, and 9 credits of specialized physiology courses
(avian, reproductive, etc.) are required.

For Further Information-Contact the director of graduate studies, Animal Physiol
ogy, 495 Animal SciencelVeterinary Medicine BUilding, University of Minnesota, 1988 Fitch
Avenue, SI. Paul, MN 55108.

Note: The following is a list of courses from which selections for the major program are
commonly made; other courses are also available. Descriptions of all courses can be found
in the course listings of the departments offering them.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

AnSc 53221. PHYSIOLOGY OF REPRODUCTION. (5 cr; prereq 6 cr systemic physiology or #)

AnSc 5325w. PHYSIOLOGY OF FERTILIZATION AND GESTATION. (4 cr; prereq 5322 or #; oHered alt yrs)

AnSc 5326s. IMMUNOREPRODUCTION. (4 cr; prereq 5322 or #; oHered odd yrs)

AnSc 5327w. GENERAL ENDOCRINE PHYSIOLOGY. (3 cr; prereq 3301 or #)

AnSc 5328w. GENERAL ENDOCRINE PHYSIOLOGY LABORATORY. (2 cr; prereq 5327 or #)

AnSc 8332. PRESERVATION OF SPERMATOZOA AND EMBRYO. (5 cr; prereq 5322, 3 cr upper division
biochemistry, #)

EBB 5156. COMPARATIVE ANIMAL PHYSIOLOGY. (5 cr; prereq Bioi 1106 or 3011, Chem 3302 or #)

GCB 5114f,w. GENERAL PHYSIOLOGY. (3 cr; prereq Bioi 3011. Bioi 5001, Phys 1106 or 1295)

VB 51201. COMPARATIVE VERTEBRATE MORPHOLOGY. (6 cr; prereq Bioi 1106 or #)

VB 5306w,5308s,5310. ANIMAL PHYSIOLOGY. (5 cr per qtrfor 5306,5308 and 3 crfor 5310; prereq regis vet med or
#)

VB 5320w. AVIAN PHYSIOLOGY. (5 cr; prereq 3301 or 6 cr systemic physiology or equiv, #)

ANIMAL SCIENCE (AnSc)
Professor: Robert N. ShoHner, director of graduate studies; Paul B. Addis; C. Eugene Allen; Robert D. Appleman; William

J. Boylan; Bo G. Crabo; John D. Danker; Franklin D. Enfield; Richard J. Epley; Richard D. Goodrich; Edmund F.
Graham; Melvin L. Hamre; Alan G. Hunter; Robert M. Jordan; Jay C. Meiske; Donald E. Otterby; Richard E. Phillips;
William E. Rempel; Paul E. Waibel; Jesse B. Williams; Charles W. Young

Associate Professor: Craig N. Coon; William R. Dayton; Mohamed E. EI-Halawani; Eldon G. Hill; James G. Linn; James E.
Pettigrew; Jonathan E. Wheaton

Assistant Professor: Steven G. Cornelius; James W. Curtsinger; Leslie B. Hansen; Ronald L. Moser; Steven D. Plegge;
Marshall D. Stern

Adjunct Professor: Fred R. Ehle

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M.S, (Plan A and Plan B) and Ph.D.

Curriculum-Students emphasize one of the animal science subdisciplines such as
breeding, genetics, meats, nutrition, or physiology and have the option of taking a
management component in conjunction with the breeding, genetics, nutrition, and physiol
ogy subdisciplines. Technical training involves both animal and laboratory experience.

Prerequisites for Admlssion-A bachelor's degree in agriCUlture or a biological field
with training in chemistry, physics, and mathematics is required.
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Special Application Requlrements-A complete set of transcripts in addition to that ~
required by the Graduate School, two letters of recommendation evaluating the applicant's
potential, and a statement of career goals are required. Graduate Record Examination
scores are required for applicants without previous graduate records.

Degree Requirements-For both the M.S. and Ph.D. degrees, students must l
complete basic courses in the chosen subdiscipline. At least one seminar credit is required.
The final examination for the M.S. degree is oral.

Language Requirements-None.

Minor Requirements for Students Majoring In Other Fields-Requirements are
designed to fit the student's needs. Doctoral students must complete a minimum of 18
credits in areas not closely related to the major; no more than 3 of these credits may be in ..
research or special problems.

For Further Information-Contact the director of graduate studies, Department of
Animal Science, University of Minnesota, 1404 Gortner Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5231w. DAIRY CATTLE BREEDING. (4 cr; prereq 3220 or #) Young
Application of quantitative genetic principles to the breeding of dairy cattle. Emphasis on evaluation of males,
females. and systems of breeding. Rates of genetic improvement with and without artificial insemination.

52325. APPLIED MEAT ANIMAL BREEDING. (3 cr; prereq 3220 or #) Boylan
Application of genetic principles to animal breeding; systems and methods of breeding related to beef cattle,
sheep, swine, and poultry. Improvement programs, industry-related problems. Genetics of horses also consid
ered.

52405. ANIMAL CYTOGENETICS, (4 cr; prereq GCB 3022 or #) Shoffner
Application of cytogenetics to problems in animal breeding, pathology, and animal biology. Relationship of
cytogenetic principles and practices to other fields such as animal breeding, pathology, cellular biology, and
systematics.

53155U. REPRODUCTIVE PHYSIOLOGY AND LACTATION. (3 cr; intended for teachers of vocational agriculture;
prereq #) Hunter

Functions of the reproductive organs, fertilization, the estrous cycle and its endocrine control, reproductive
efficiency, and problems and prinCiples of artificial insemination. Anatomy, physiology, and biochemistry of the
mammary gland. Mammary growth, initiation and maintenance of lactation, milk synthesis, and factors influencing
the lactation curve.

53221. PHYSIOLOGY OF REPRODUCTION, (5 cr; prereq 6 cr systemic physiology or #) Crabo
Principies of reproductive physiology with emphasis on endocrinological aspects.

5325w. PHYSIOLOGY OF FERTILIZATION AND GESTATION. (4 cr; prereq 5322 or #; offered alt yrs) Hunter
Physiological events occurring during gametogenesis; capacitation and fertilization; the period of the embryo; the
period of the fetus; and parturition.

53268. IMMUNOREPRODUCTION. (4 cr; prereq 5322 or #; offered odd yrs) Hunter
Blood groups and polymorphic proteins affecting reproduction; immunoglobulin formation; antigens of semen, ova
and genital secretions; immunopathology; maternal-fetal incompatibility, and antibodies to hormones.

5327w, GENERAL ENDOCRINE PHYSIOLOGY. (3 cr; prereq 3301 or #) Wheaton
Biological effects, biochemistry, methods of assay, and regulatory aspects of hormones.

5328w. GENERAL ENDOCRINE PHYSIOLOGY LABORATORY. (2 cr; prereq 5327 or #) Wheaton
Demonstration of concepts in endocrinology using basic experimental approaches.

53308. CURRENT TOPICS IN ENDOCRINOLOGY. (1 cr; prereq 3301, Bioi 5001) Wheaton
Discussion of current developments in endocrinology, including introductory and review material, methodology,
applicability of results to basic and applied research, and impact on existing endocrine principies.

5331w. FERTILITY AND INCUBATION OF AVIAN EGGS. (3 cr; prereq 10 cr biology or #; offered even yrs) Staff
Principles of physiology and management underlying the production of hatching eggs from a variety of avian
species, including incubation of eggs and hatchery management.

54011. SWINE NUTRITION AND FEEDING. (4 cr; prereq 1401 or 3401) Cornelius, Moser, Pettigrew
Nutrient requirements of swine in all phases of life cycle; feed sources and their composition and utilization in
formulation of adequate diets. Least cost formulations, nutritional interrelationships and feeding systems. Use of
feed additives.
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5403s. RUMINANT NUTRITION. (4 cr. §5413; prereq 1401 or 3401) Goodrich, Otterby, Stern
Nutrient requirements of ruminants (beef and dairy cattle, sheep); nutrient content of leedstuffs. primarily 10rages;
protein and nonprotein nitrogen utilization; energy utilization; nutritional disorders, formulation of adequate
rations.

5405w. POULTRY NUTRITION. (3 cr; prereq 1401) Waibel
Nutrient requirements of chickens and turkeys; feed suppiies, their composition and utilization in formulation of
adequate diets. Role of feed additives, their use and limitations. Least cost formulations, nutritional interrelation
ships and feeding systems.

5413su. RUMINANT NUTRITION. (3 cr, §5403; prereq 1401) Goodrich, Offerby
Nutrient reqUirements (beef and dairy cattle, sheep); nutrient content of feedstuffs, primarily forages; protein and
nonprotein nitrogen utilization; energy utilization; nutritional disorders; formulation of adequate rations.

5440. INTERMEDIATE ANIMAL NUTRITION. (4 cr; prereq 1401, BioC 1302. Bioi 5001 recommended) Cornelius
Integration of basic information concerning the nature of nutrients and their metabolism, quantitative aspects of
nutrition, and influence of growth, pregnancy, and lactation on nutnent needs.

5501 SUo HORSE PRODUCTION. (3 cr, §1600) Jordan
Breeds, selection, diseases, feeding, reproduction, management, and color inheritance of light horses. Demon
stration of equitation, tack, and farriery.

5510s. MUSCLE CHEMISTRY AND PHYSIOLOGY. (4 cr; prereq 3301, BioC 1302 or equiv...AnSc 1500 recom·
mended; offered even yrs) Day10n

(Same as FScN 5510) Fundamental properties of muscle ultrastructure, chemistry and physiology as they relate
to muscle proteins, growth, contraction, energy metabolism, adaptive responses, rigor mortis, and conversion of
muscle to meat.

55121. MEAT AND PROTEIN TECHNOLOGY. (4 cr; prereq BioC 1302 or #) Addis
(Same as FScN 5512) Meat proteins; effects of pH, salt, and temperature on hydration and emulsification;
methods of fractionation. Meat preservatIOn: effects of heat, freezing, curing; and problems of product stability
during storage. Sausage manufacture: chemistry, technology, least-cost analysis (graphical and computer
methods), chemical methods of quality control (rapid and classical), and methods of proximate analysis.

5601. SWINE PRODUCTION. (4 cr; prereq 1401 or 3401...3220 recommended)
Application of principles of animal breeding, nutrition, physiology, and economics. Discussions of swine
production systems including sWine feeding, breeding programs, selection of breeding animals, management of
all classes of SWine, housing, diseases and parasites.

56021. SHEEP PRODUCTION. (4 cr; prereq 1401...3220, 5403 recommended) Jordan
Status and characteristics of the sheep industry; application of principles of animal breeding, nutrition, physiology,
and economics to management ot sheep breeding flocks. Ration formulation, management and marketing of
feedlot lambs.

5603s. BEEF CATTLE PRODUCTION. (4 cr, §5613; prereq 1401 ...3320, 5403 recommended) Meiske
Status and characteristics of the beef cattle industry; application of principles of ammal breeding, nutrition,
physiology, and economics to management of beef cattle breeding herds. Ration formulation, management. and
marketing of feedlot cattle.

5604s. DAIRY FARM MANAGEMENT. (4 cr, §5614; prereq 5403 or # .. 3220 recommended) Staff
Application of the principles of animal breeding, nutrition, physiology and economics to the planning and
management of the dairy farm; genetic influences, housing requirements. health programs for large herds, feed
budgets, and record analysis.

56051. POULTRY PRODUCTION. (4 cr, §5615; prereq 1401 .. 5405 recommended) Hamre
Physiology. genetics, diseases, and nutntlon of poultry examined In relation to current management practices for
production of eggs, broilers, and turkeys. Technical and practical phases of production and marketing and their
underlying principles. Visits to commercial production units.

5609. PRINCIPLES OF FARM ANIMAL ENVIRONMENT. (3 cr; prereq jr, 3301 or #) EI-Halawani
Processes involved in the adjustment of animals to ambient envlfonments, with applications to farm animal
management.

56118U. SWINE PRODUCTION. (3 cr, §5601; prereq 1401..3220 recommended) Stafl
Status and characteristics of the SWine Industry; application of the principles of animal breeding, nutrition,
physiology, and economics to swine production; considerations in the development of a successful swine
enterprise.

56138U. BEEF CATTLE PRODUCTION. (3 cr, §5603; prereq 1401...3220 and 5403 recommended) Meiske
Status and charactenstics of the beef cattle industry; application of the pnnclples of animal breeding, nutrition,
physiology, and economics to management of beef cattle breeding herds. Ration formulation, management, and
marketing of feedlot cattle.

56148U. DAIRY FARM MANAGEMENT. (3 cr, §5604; prereq 5403 or # ...3220 recommended) Staff
Application of the principles of ammal breeding, nutrition, physiology, and economics to the planning and
management of the dairy farm; genetic influences, housing requirements, health programs for large herds, feed
budgets, and record analysis.

67



Fields of Instruction

5703f,w,s. LITERATURE AND SEMINAR. (2-3 cr; prereq jr) Staff
Introduction to library resources concerned with animal science. Techniques of searching. abstracting. and
constructing reviews for written and oral reports from library materials. Evaluation of seminar reports.

571Of,w,s,su. SPECIAL PROBLEMS. (Cr ar; open to students who have completed pertinent prereqs; prereq #) Staff
Research in an area of animal science under supervision of a staff member. Written report of research is required.

5715f,w,8,8U. TUTORIAL. (Cr ar; prereq #) Staff
Informally structured course to encourage study in depth of a specific discipline in animal science. Pertinent
readings, centered around fundamental propositions; preparation of written essays of high quality. Available in
cryobiology, cytogenetics, genetics. nutrition. and physiology.

8081w. NEUROETHOLOGY. (3 cr. §EBB 8081; prereq EBB 5312, Psy 5061 or #; offered odd yrs) Phillips
Current concepts of neurological and neurochemical bases of animal behavior, including reception, cOding,
transmission. and storage of information; levels of integration; central control of input and output; spontaneity,
development, and learning.

8091. HORMONES AND BEHAVIOR. (3 cr, §EBB 8091; prereq 5327 or GCB 5143 or equiv, EBB 3111 or #; offered
even yrs) Phillips. Wheaton

Current concepts and information on how hormones affect behavior and how behavioral and environmental
events affect hormone metabolism in both vertebrate and invertebrate systems. Emphasis on behavior.

82201.' ADVANCED ANIMAL BREEDING. (3 cr; prereq GCB 3022, Stat 5021) Boylan
Assigned readings and lectures on more recently proposed techniques and their likely application to farm animals.

8221w.' QUANTITATIVE INHERITANCE. (3 cr; prereq GCB 5042) Boylan
Application of prinCiples of quantitative genetics to improvement of economic species. Selection indexes and
choice of breeding systems.

8332. PRESERVATION OF SPERMATOZOA AND EMBRYO. (5 cr; prereq 5322. 3 cr upper division biochemistry, #)
Graham

Chemical, physical and physico-chemic31 properties of gametes, reproductive secretions. Preservation of
gametes using cryogenic techniques.

84208.' ENERGY IN ANIMAL NUTRITION. (3 cr; prereq # ...BioC 5002 recommended; offered odd yrs) Danker
Role; sources and their classification; measurements of energy Intake, utilization, and loss; expressions of energy
value; interrelationships with other nutrients, and fate of energy in Intermediary metabolism.

8421s.' PROTEIN AND AMINO ACID NUTRITION. (3 cr; prereq BioC 5002 Or equiv or # ...BioC 5743 recommended;
offered even yrs) Coon

Role; sources. how determined; measurements of protein quality; fate and use of ingested protein and amino
acids and interrelationships with other nutrients.

8423w.' MINERAL NUTRITION. (3 cr; prereq BioC 5002 or # ...BioC 5742 recommended; offered even yrs)
Principles of mineral nutrition for domestic and laboratory animals; mineral reqUIrements, interrelationships,
utilization, and metabolism.

8440w.' RUMINANT NUTRITION, (3 cr; prereq BioC 5002 or # ...M!cB 5321 recommended; offered odd yrs) Otterby,
Stern

Development, physiology, and function of the rumen; role of rumen microflora in digestion and synthesis and
factors influencing these phenomena.

8441w. RESEARCH TECHNIQUES IN RUMINANT NUTRITION. (4 cr; prereq 8440 or #, MicB 5321 recommended;
offered even yrs) Stern

Techniques for measuring rumen fermentation and digestion in the gastrointestinal tract, including batch culture
fermentation, in situ digestion. continuous culture fermentation, ruminal and intestinal cannulation, and blood
sampling techniques.

8740w. CONCEPTS AND DEVELOPMENTS IN RUMINANT NUTRITION. (2 cr; prereq #) Stern
Review and critical evaluation of recent research reports of relevance to ruminant nutrition.

8741s. CONCEPTS AND DEVELOPMENTS IN AVIAN NUTRITION. (2 cr; prereq #; offered even yrs) Coon. Waibel
Review and evaluation of recent research reports, current concepts. and ongOing research in poultry nutrition.

87428. CONCEPTS AND DEVELOPMENTS IN SWINE NUTRITION. (2 cr; prereq #; offered even yrs) Cornelius
Review and evaluation of SCientific literature pertinent to swine and small anima' nutrition.

8750. CONCEPTS AND DEVELOPMENTS IN MEAT SCIENCE AND TECHNOLOGY. (1 cr [may be repeated once for
crl; prereq #) CAllen

Review and evaluation of pertinent scientific literature.

8810.' RESEARCH IN ANIMAL SCIENCE. (Cr ar; prereq #)
Research inclUding experimental studies in disciplines associated with animal production and research, with
emphasis on interdisciplinary studies embracing enVIronmental and managerial considerations.

8820.' RESEARCH IN ANIMAL GENETICS. (Cr ar; prereq #)
Research ,n quantitative genetics, cytogenetics, and other areas related to animal breeding.
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8830.' RESEARCH IN ANIMAL PHYSIOLOGY. (Cr ar; prereq #)
Individual research under faculty d·"ection. Topic to be determined by consultatioll-may be a specialized aspect
of a thesis problem or an independent problem of mutual interest to graduate student and adviser.

8840.' RESEARCH IN ANIMAL NUTRITION, (Cr ar; prereq #)
Research in selected areas of animal nutrition. Research topics and animal species determined by consultabon.

8850.' RESEARCH IN MUSCLE CHEMISTRY AND PHYSIOLOGY. (Cr ar; prereq #)
Individual, original research under staff direction on selected problems involving chemical, biochemical, and
physiological aspects of muscle and meat technology. Topic may be aspecialized aspect of a thesisproblem or an
individual problem of mutual interest to graduate student and adviser.

ANTHROPOLOGY (Anth)
Professor: Stephen F. Gudeman, chair; Luther P. Gerlach; Elden Johnson; Frank C. Miller; Rupert I. Murrill; Eugene

Ogan; William L. Rowe; Harvey B. Sarles; Robert F. Spencer
Associate Professor: Marion L. Dobbert; Timothy Dunnigan; Nina L. Etkin; Guy E. Gibbon; Glenn L. Hendricks; John M.

Ingham; Mischa Penn; Janet D. Spector
Assistant Professor: Christine A. Hastor/; Riv-Ellen Prell

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-The department offers M.A. and Ph.D, degrees in the subfields of
sociocultural anthropology, archaeology, biological anthropology, and linguistic anthropol
ogy, Strong supporting programs in related fields are available. A special M.A. track,
designed principally for professionals in other disciplines, and a pUblic archaeology track
are offered.

PrereqUisites for Admission-None. Any necessary background work may be
completed after admission.

Special Application Requirements-Three letters of recommendation on a form
furnished by the department and scores from the General (Aptitude) Test of the Graduate
Record Examination should be sent to the director of graduate studies. Admission is
usually for fall quarter; the deadline for all materials is February 1.

Master's Degree Requirements-For the regular M.A. degree, at least one course in
each subfield plus a course in the history of anthropological theory is required. The rest of
each student's program is individually designed. The special MA and public archaeology
tracks do not require courses in every subfield. A final oral examination is required of all
stUdents.

Doctoral Degree Requirements-Course requirements are the same as for the
master's degree, with additional courses and seminars selected in consultation with the
stUdent's advisory committee.

Language ReqUirements-For the M.A. degree, one language (other than English).
For the Ph.D. degree, stUdents must demonstrate a basic reading knowledge of two
languages other than English; a basic reading knOWledge of one language pius one
research skill appropriate to the student's interests; or a reading and speaking knowledge
of one language adequate for field research.

Minor Requirements for StUdents Majoring in Other Fields-The minor program is
individually designed by each student.
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For Further Information-Contact the director of graduate studies, Department of
Anthropology, 215 Ford Hall, University of Minnesota, 224 Church Street S.E., Minneapo
lis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5102. PRINCIPLES OF CULTURAL ANTHROPOLOGY. (4 cr, §1102; prereq jr or #)
Elements of cultural anthropology. Range and variability of human behavior. Principles of cultural dynamics.

5112. KINSHIP AND MARRIAGE. (4 cr; prereq 1102 or 5102 and 3201 or #) Gudeman, Ogan
Systems of kinship and marriage in cross-cultural perspective; relationship to economic, religious, and political
institutions; significance of kinship studies for theory and methods in social anthropology.

5114. STRUCTURAL ANTHROPOLOGY. (4 cr; prereq 1102 or 5102 and 3201 or #) Gudeman
Assumptions, methods, and problems of structural and semiotic anthropology; theory and analysis of kinship,
myth, and social organization.

5115. ECONOMIC ANTHROPOLOGY. (4 cr; prereq 1102 or 5102 and 3201 or #) Gerlach, Gudeman
Analysis and comparison of systems of production and distribution; special reference to nonindustrial societies.
Relationship among economic and social, political, religious, psychological, and environmental factors.

5116. CULTURAL ECOLOGY. (4 cr; prereq 1101 and 5102 or 1102, one ethnographic area course or #) Hastor!
Survey of literature on cultural ecology with emphasis on biological approach to ecosystems and population
studies.

5117. ENERGY, RESOURCE USE, AND SYSTEM CHANGE. (4 cr) Gerlach
Social-cultural system factors in development, production, control, distribution, and use of energy, water, key
resources, and food in the United States and other societies. Social-cultural evolution, interaction among different
societies; growth, no-growth issues, emerging global interdependence.

5118. POLITICAL ANTHROPOLOGY. (4 cr; prereq 1102 or 5102 or #)
Anthropological approaches to politics: the structural-functionalists, Manchester School, and others. Key political
concepts: authority, legitimacy, power, ideology, order and conflict. Focus on how symbols and rituals shape
political process. Symbolic dimensions of ethnic and class consciousness.

5121. ANTHROPOLOGY OF LAW. (4 cr; prereq 1102 or 5102...waived for majors in political science and law)
Theory and method of comparative legal systems. Law: cultural background and reiation to society. Functions and
evolution of law as revealed in analysis of cultures ranging from primitive to complex.

5131. ANTHROPOLOGY OF RELIGION. (4cr; prereq 1102 or 5102 or #) Prell, Spencer
Comparative studyof beliefs, myths, and rituals in folk and indigenous religions. Analysis of how religion and social
relations are integrated.

5132. SYMBOLIC ANTHROPOLOGY. (4 cr; prereq 1102 or 5102 and 5112 or #) Gudeman, Ingham, Prell
Introduction to semiotic or symbolic interpretation of cultures in anthropology. General problems in theory and
method, structure and motivation of cultural symbolism in particular societies.

5141. CULTURE AND PERSONALITY. (4 cr; prereq 1102 or 5102 or # ...waived for majors in publiC health, nursing,
psychology, sociology, and social work) Ingham, Rowe, Sarles

Role of culture in formation of personality. Probiems of individual adjustments to demands of culture.
Psychological approach to culture.

5144. THE ANTHROPOLOGY OF AMERICAN EDUCATION. (3 cr, §SPFE 5172; prereq 11020r 51020r 5145 or SPFE
5178 or ~1102, 5102 or ~5145 or ~SPFE 5178 or #)

Application of anthropological principles of study of socialization, schooling, and cultural transmission in the
United States. Emphasis on utility anthropological concepts for the study of our own education systems and for
analysis of introduced educational change.

5145. ANTHROPOLOGY AND EDUCATION. (4 cr, §SPFE 5171; prereq 1102 or 5102 or #) Dobbert
Cross-cultural perspectives in examining educational patterns, impiicit and explicit cultural assumptions
underlying them. Methods and approaches to cross-cultural studies in education.

5151. CULTURAL CHANGE AND DEVELOPMENT. (4 cr; prereq 1102, 5102 or #) Miller, Ogen
Processes of cultural change; invention, diffusion, and acculturation. Effects of colonialism, urbanization, and
modernization. Analysis of developing societies. Applied anthropology.

5152. ANTHROPOLOGY OF SOCIAL MOVEMENTS. (4 cr; prereq #) Gerlach
Cross-cultural study of nature, process, and function of social, political, and religious movements of change.
Examination of theories and case studies inciuding Christianity, Islam, Asia, Africa, the United Slates.

5153. URBAN ANTHROPOLOGY. (4 cr; prereq 1102 or 5102 Or #) Prell, Rowe
Structure and process in non-Western urban centers; role of rural migrants, relationship of urbanism to political
and economic development, role of voluntary associations, adjustment of kinship groups to urban liIe.
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5154. ANTHROPOLOGY OF COLONIALISM. (4 cr; prereq 1102 or 5102 or #) Ogan, Rowe
Social, structural, symbolic, and psychological aspects of the societies of colonizers and colonized; emphasis on
South Asia, Oceania, and Puerto Rico.

5155. CURRENT ISSUES IN CROSS·CULTURAL PERSPECTIVE. (4 cr; prereq 1102 or 5102 or #) Miller
Anthropological, cross-cultural understanding of several interrelated present-day issues .... condition of the
family. changing male-female relations. population growth, environmental degradation.

5161. LANGUAGE AND CULTURE. (4 cr; prereq 1102 or 5102 or #) Dunnigan, Sarles, Spencer
Relation of language to behavior; languages as systems of thought, logic, and orientation and their impact on
cultures; analysis of selected linguistic and cultural systems; glottochronology.

5162. KINESICS. (4 cr; prereq #) Sarles
Human communication in micro and macro perspectives; nonverbal aspects of interaction within and across
cultures. Use of video and cinematic methods of observation; discussion of kinesiology, animal communrcation,
and the body as an information transmitting/handling device.

5165. PERSPECTIVES IN HUMAN BEHAVfOR. (4 cr; prereq #) Sarles
Approaches to human behavior discussed by professionals from a wide variety of disciplines. Topics include
similarities and differences in assumptions, approaches, goals. General aim toward an integrated interdisciplinary
view.

5175. ETHNOARCHAEOLOGY. (4 cr; prereq 1101, 3301 or #) Spector
Archaeological approaches to the study of historically known native American peoples. Uses of historical
documents and ethnographic data in archaeological research.

5176. ENVIRONMENTAL ARCHAEOLOGY. (4 cr; prereq 1101, 3301 or #) Hastor!, Johnson, Spector
Archaeological field and laboratory techniques used to reconstruct past envlfonmental conditions. Paleoecologi
cal interpretation in archaeology.

5177. ARCHAEOLOGICAL RESOURCE MANAGEMENT. (4 cr; prereq 1101)
Analysis of public archaeology; impact of federal, state law and regulation on archaeological site survey,
mitigation. preservation. and interpretation.

5183. HUMAN PHYSICAL GROWTH AND DEVELOPMENT. (4 cr; prereq 1101 Or #) Murrill
Period of growth-prenatal, birth, infancy, childhood, and adolescence. Sex differences in growth, skeletal
maturation. Development and growth of head. Growth and eruption of teeth.

5185. MEDICAL ANTHROPOLOGY. (4 cr; prereq jr or sr or grad) Etkin
Human health and disease from biological and behavioral perspectives. Origins of human disease, relationship to
lifestyles. Comparisons of health beliefs and medical care in Western and non-Western SOCieties.

5186. NUTRITIONAL ANTHROPOLOGY. (4 cr; prereq jr or sr or grad) Etkin
Biocultural perspectives on cross·cultural dietary patterns. Biocultural evolution of human diet; sociocultural
factors affecting food choice and taboos and their implications for nutritional health; methods and nutritional
correlates of dietary change and development.

5187. FOLK MEDICAL SYSTEMS: CROSS·CULTURAL STUDIES. (4 cr; jr or sr or grad) Etkin
Concepts of disease and treatment of the ill in tribal and folk societies around the world.

5258. ANTHROPOLOGICAL ANALYSIS OF AMERICAN CULTURE. (4 cr; prereq 1102 or 5102 or #) Rowe
Anthropological perspectives on contemporary American culture and society with emphasis on values, family
organization, socialization and kinship, education, community integration.

5305. STUDIES IN ANTHROPOLOGICAL CLASSICS. (5 cr)
Intensive studies of notable theoretical and ethnographic works in the past and recent history of anthropology.
Topics and works selected yearly.

5316. FIELD METHODS IN SOCIAL AND CULTURAL ANTHROPOLOGY. (4 cr; prereq #)
Rationale underlying a variety of methods; field projects to gain experience in theIf use.

5331. CULTURE THEORY: AN INTRODUCTION. (4 cr; prereq jr, sr, grad student or #) Penn
Selected issues in the development of culture theory, e.g., do cultural phenomena have an independent reality, or
are they a derived aspect of social systems?

5366. METHOD AND THEORY IN ANTHROPOLOGICAL LINGUISTICS. (4 cr; prereq 1102 or 5102 or #) Sarles.
Spencer

lingUistic theory and practice as tools in anthropological fieldwork; analysis of phonological, morphological, and
syntactic problems in world languages.

5392. PHILOSOPHICAL ANTHROPOLOGY. (4 cr; prereq 1102 or 5102) Penn
Survey of traditional problems associated with certain major and broad ranging views on human nature and
oulture. Variations on these views; specific arguments of relativists, phenomenologists, behaviorists, and others.
Recent ethnographic theory.
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5413. FIELD METHODS IN ANTHROPOLOGICAL LINGUISTICS. (4 cr; prereq #) Dunnigan, Spencer
Problems in linguistic structures of one or two languages outside of the Indo-European speech family for students
engaging in anthropological field research.

5424. THE RESEARCH PROCESS IN ANTHROPOLOGY. (4 cr; prereq 15 cr in anthropology) Gibbon
Application of statisticai reasoning in the collection and anaiysis of anthropological data; problems of measure
ment; eiementary model construction.

5910,5920. TOPICS IN ANTHROPOLOGY. (Cr ar)
Special courses in ail branches of anthropology. Topic, prerequisites, and instructor specified in Class Schedule.

5960. SENIOR SEMINAR. (4 cr; prereq sr major)
Research seminar. Topics vary according to staff and student interests.

5970. DIRECTED READINGS. (2-4 cr; prereq #)
Qualified students may register for work on tutorial basis.

8001. HISTORY OF ANTHROPOLOGICAL THEORY. (3 cr; prereq anthropology grad student or #) Staff

8121. PROBLEMS IN SOCIAL AND CULTURAL ANTHROPOLOGY. (3 cr) Staff

8122. PROBLEMS IN APPLIED ANTHROPOLOGY AND POLICY ANALYSIS. (3 cr) Staff

8123. PROBLEMS IN BIOLOGICAL ANTHROPOLOGY. (3 cr) Elkin

8124. PROBLEMS IN ARCHAEOLOGY. (3 cr) Gibbon, Hastort, Johnson, Spector

8125. PROBLEMS IN LINGUISTIC ANTHROPOLOGY. (3 cr) Staff

8201. RESEARCH METHODS IN ARCHAEOLOGY. (3 cr) Gibbon, Hastor!, Johnson, Spector

8202. RESEARCH METHODS IN SOCIAL AND CULTURAL ANTHROPOLOGY. (3 cr) Staff

8211. ADVANCED FIELD TECHNIQUES IN ARCHAEOLOGY. (3 cr) Gibbon, Hastort, Johnson, Spector

8310. SEMINAR: CULTURAL ANTHROPOLOGY. (3 cr) Staff

8320. SEMINAR: SOCIAL ANTHROPOLOGY. (3 cr) Staff

8330. SEMINAR: ECONOMIC ANTHROPOLOGY. (3 cr) Gudeman, Ogan

8340. SEMINAR: POLITICAL ANTHROPOLOGY. (3 cr) Staff

8350. SEMINAR: CULTURE AND PERSONALITY. (3 cr) ingham

8360. SEMINAR: RELIGION. (3 cr) Prell, Spencer

8370. SEMINAR: SYMBOLISM. (3 cr) Ingham. Prell

8381. SEMINAR: STRUCTURALISM. (3 cr) Gudeman

8390. SEMINAR: PHILOSOPHICAL ANTHROPOLOGY. (3 crJ Penn, Spencer

8410. SEMINAR: CULTURAL ECOLOGY. (3 cr) Gerlach

8420. SEMINAR: CULTURAL CHANGE. (3 cr) Gerlach, Miller, Ogan. Dunnigan

8431. SEMINAR: PROTEST AND SOCIAL MOVEMENTS. (3 cr) Gerlach

8440. SEMINAR: URBAN ANTHROPOLOGY. (3 cr) Staff

8450. SEMINAR: DEVELOPMENT THEORIES AND POLICIES. (3 cr) Gudeman, Miller

8460. SEMINAR: ANTHROPOLOGY OF GENDER. (3 cr) Prell, Spector

8471. SEMINAR: DYNAMICS OF PEDAGOGY IN HIGHER EDUCATION. (3 cr) Sarles

8510. SEMINAR: ARCHAEOLOGY. (3 cr) Gibbon, Hastort, Johnson, Spector

8520. SEMINAR: PALEOECOLOGY AND ARCHAEOLOGY. (3 cr) Staff

8531. SEMINAR: ETHNOARCHAEOLOGY. (3 cr) Hastort. Spector

8610. SEMINAR: BIOLOGICAL ANTHROPOLOGY. (3 crJ Etkln

8710. SEMINAR: LINGUISTIC ANTHROPOLOGY. (3 cr) Dunnigan, Sarles, Spencer

8810. SEMINAR: SPECIAL TOPICS. (Cr ar) Staff

8950. DIRECTED STUDIES. (Cr ar; prereq #) Staff

ARABIC-See South and Southwest Asian Studies and Ancient Near Eastern and
Jewish Studies.
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ARCHITECTURE (Arch)
Professor: Roger D. Clemence, director ofgraduate studies; David Bennett; Carl Graffunder; Dennis Grebner; Thomas

Hodne; Roger Martin; Valerius Michelson; John Myers; Leonard Parker; John Rauma; James Stageberg; Milo
Thompson

Associate Professor: Joseph Blair; John Cuningham; Robert Diedrich; Gunter Dittmar; Stanley Fishman; Gerald
Johnson; Lance LaVine; Kay Lockhart; Richard Morrill; Garth C. Rockcastle; Duane Thorbeck

Assistant Professor: Edward Kodet; Da.le Mulfinger; Julia Robinson; Robert D. Sykes; Lee Tollefson; J. Stephen Weeks

Lecturer: Lee B. Anderson; Foster Dunwiddie; Ray Geiger; Frank Nemeth; Jeffrey A. Scherer; Jeri Zuber

..

..

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.Arch. (see Degree Requirements for plans offered) .

Curriculum-Architectural design courses form the heart of the graduate curriculum.
Students also choose course work and/or independent study projects in collateral areas
such as environment behavior studies, energy topics, history, historic preservation/resto
ration, computer-aided design, architectural theory and process, and urban design/plan
ning. Related work is also encouraged in such areas as business, American studies, and
journalism. Students in the two-year M.Arch. program are exposed, in their first year, to
design scales ranging from a regional or community level to the details of a building. During
their second year, there is more scalar flexibility plus the student-selected graduate thesis
of two quarters. Students who hold the B.Arch. normally study for four quarters to earn the
M.Arch., developing an individualized program in consultation with faculty and the director
of graduate studies.

Prerequisites for Admission-Applicants should have completed a four-year pre
professional degree such as the bachelor of environmental design or bachelor of arts with a
major in architecture; a nonarchitectural baccalaureate degree and prerequisite technical
work essentially equivalent to that required for the bachelor of environmental design; or the
professional degree bachelor of architecture.

Candidates who hold only a nonarchitectural baccalaureate degree and who lack the
required technical prerequisite work will be considered for admission as pre-graduate
architecture majors in the undergraduate school. They should normally expect to complete
roughly two years of study before being considered for graduate admission and an
additional two years of work for the M.Arch. degree.

Special Application ReqUirements-Applicants must submit examples of original
design work for review and three letters of recommendation to the director of graduate
studies. The Graduate Record Examination is not required, but candidates who wish to
submit scores are invited to do so, Prospective students are invited to contact the director of
graduate studies at (612) 376-4521 or 373-2198 before applying for admission,

Fall quarter candidates are advised to apply by mid-April to avoid rejection because of
lack of space. Applicants should also note that admission to the first graduate design
course in the two-year sequence is normally limited to fall quarter.

Degree ReqUirements-Students who hold a four-year preprofessional degree or a
non-architectural baccalaureate degree coupled with the required prerequisite technical
courses (i.e., those seeking a first professionAl degree) normally follow a Plan A program.
This program generally involves six quarters of graduate-level design, including five
quarters of design studio and a partially overlapping two-quarter thesis. Required support
courses and electives complete the sequence. Students who hold the B,Arch. degree (I.e.,
those seeking a second professional degree) may follow either a Plan A or Plan B program.
Plan A requires 44 credits with thesis; Plan B requires 44 credits and three major papers,
Each involves four quarters of study.
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Specific requirements for the master of architecture program will depend on the
content of the undergraduate program and may occasionally exceed the Graduate School ..
minimum, The total requirement for a program will be determined in consultation with the
adviser and director of graduate studies,

Degree programs in architecture are exempted from the Graduate School minor or
related field requirements. Programs often, however, include course work from one or more 0(" I

departments outside of architecture. The final examination is both written and oral.

Language Requirements-None.
",

Minor Requirements for Student Majoring In Other Fields-No minor is offered in
architecture.

For Further Information-Contact the director of graduate studies, School of
Architecture and Landscape Architecture, 110 Architecture BUilding, University of Minne
sota, 89 Church Street S.E., Minneapolis, MN 55455.

..
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Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

5051. ANCIENT ARCHITECTURE. (4 cr; prereq 1021 or #; 3 lect and 1 seminar hrs per wk)
History of development of architecture and urban design in Egypt, Mesopotamia, Crete, Mycenae, and classical
Greece and Rome until the advent of Christianity,

5052. EARLY MEDIEVAL ARCHITECTURE, (4 cr; prereq 1021 or #; 3 lect and 1 seminar hrs per wk)
History of the development ot architecture and urban design during early Christian, Byzantine, Islamic.
Carolingian, and Romanesque periods in the Near East and Western Europe until 1150 A.D.

5053. GOTHIC ARCHITECTURE. (4 cr; prereq 1021 or #; 3 lect and 1 seminar hrs per wk)
History of development of architecture and urban design in Western Europe from 1150 until 1400 A,D.

5054. RENAISSANCE AND BAROQUE ARCHITECTURE. (4 cr; prereq 1021 or #; 3 lect and 1 seminar hrs per wk)

5055. ENGLISH AND EARLY AMERICAN ARCHITECTURE. (4 cr; prereq 1021 or #; 3 lee! and 1 seminar hrs per wk)
Pre-Columbl8n civilizations and development of architecture and urban design in America and England from 1500
until the Civil War.

5056. MODERN ARCHITECTURE. (4 cr; prereq 1021 or #; 3 lect and 1 seminar hrs per wk)
Architecture and urban design from early 19th-century sources in Europe and America to World War II.

5057. ASIAN ARCHITECTURE. (4 cr; prereq 1021 or #; 3 lect and 1 seminar hrs per wk, A-N only)
Selected tOPiCS from history of architecture and urban design in West. South, and East Asia.

5061. CONTEMPORARY ARCHITECTURE. (4 cr; prereq architecture major, 1022, 3083 or #; 31ect and 1 seminar hrs
per wk)

Developments, theories, movements, and trends in architecture and urban design from World War 1\ to the
present.

5101-5102-5103. TUTORIAL WORK IN HISTORY OF ARCHITECTURE. (4 cr per qtr; prereq 12 cr upper div history or
#, architecture major or adult special; 1 conf and 5 research hrs per wk)

Reading and written reports on historical problems.

5104. SEMINAR: EUROPEAN ARCHITECTURE. (4 cr; prereq 5056 or 5061 or #; 4 seminar hrs per wk)
Contemporary architecture from the beginning of the modern movement until the present time, with specific
emphasis upon the contributions of August Perret, Peter Behrens, Walter Gropius and the Bauhaus, Le Corbusier,
and the early work of Mies van der Rohe.

5105_ SEMINAR: SCANDINAVIAN ARCHITECTURE. (4 cr; prereq 5056 or 5061 or #; 4 seminar hrs per wk)
Survey of Scandinavian architectural history, With emphasis on origin and development of modern architecture in
Denmark, Finland, Norway, and Sweden.

5106. SEMINAR: AMERICAN ARCHITECTURE. (4 cr; prereq 5056 or 5061 or #; 4 seminar hrs per wk) <,
Contemporary architecture in the United States from the period of Henry Hobson Richardson untii the present time
and inclUding contributions of LOUIS H. Sullivan, Frank Lloyd Wright, Eliel and Eero Saarinen, Wa~erGropius, Mies
van der Rohe, Louis Kahn, Ralph Rapson, Robert Venturi, Frank Gehry, Michael Graves, and others.

5111.5112.5113. ARCHITECTURAL DESIGN. (6 cr per qtr: prereq 3093, 3064-3065 or ~3064-3065, CE 3600-3601-
3602 or ~CE 3600-3601-3602, IT architecture major; 18 lab hrs per wk)

Advanced architectural problems of complex requirements, involving thorough study and detailed solution;
electrical and mechanical equipment, structure as an integral part of deSign; research techniques and design
process. IndiVidual effort and group collaboration.
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5115-5116. STRUCTURE AND FORM IN ARCHITECTURE. (4 cr per qtr; prereq 3093 and CE 3602, IT architecture
major or adult special)

Form as Intertace between programmatic requirements for environmental change and physical means available
to the architect: social paradigm and physical environment; search for organizational principles of architectural
form; geometncal order, properties of materials, distribution of forces, construcllon techniques, experimental work
on models.

5121-5122. ARCHITECTURAL DESIGN. (6 cr per qtr; prereq 5113 and CE 3602, architecture major)
Building design and development in the urban context. Individual and collaborative effort; survey and analySIS of
urban problems; reporting and preparation of large·scale proposals; design process.

5125. REAL ESTATE DEVELOPMENT. (4 cr; prereq sr or grad student in architecture or #)
f Fundamentals of real estate development and investment building. Processes and roles of specialists in the

development of investment projects. Three lectures per week plus research assignments.

5126, PROFESSIONAL PRACTICE. (4 cr; prereq 3rd·yr design or ~, architecture major or adult special)
Relations of architect to clients, contractors, and fellow practitioners; procedures of architectural pracllce,
preparation 01 contract documents.

5127, 5128. LAW FOR ARCHITECTS. (4 cr per qtr; prereq 3093 or 6; 2 lect hrs per wk)
Legal subject matter relevant to work of architects and design professionals.

5129. LAW FOR ARCHITECTS SEMINAR. (4 cr; prereq 3093, 5128 or #; 4 seminar hrs per wk)
(Continuation of 5127, 5(28) Series of case studies dealing with legal subjects relevant to work ot architects and
deSign professionals; individual research assignments.

5134, 5135, 5136. PLANNING. (3 cr per qtr; prer&q #)
Individual problems and research in planning.

5137. PLANNING: URBAN FUNCTION AND STRUCTURE. (4 cr; prereq 3093 or #)
EconomIc, technological, and social factors that underlie the location, distribution, and internal structure of urban
settlements. Quantitative and qualitative analysis of social, economic, and physical problems or consequences of
contemporary urbanization.

5138. PLANNING: THEORY AND METHODOLOGY. (4 cr; prereq 5137 or #)
Logic of a planning process as a method of deCISion making. Formulallon of goals and evaluation of alternative
courses of action, standards, and requirements tor specitic plannrng oblectives (hOUSIng, transportalron, and
community facilities). Legal, administrative, and fiscal devices for plan implementation. Place of the p1annin~

function in government and the role of citizens and private groups.

5141. HISTORIC PRESERVATION PROCESS. (4 cr; prereq 1021 or #; 4 lect hrs per wk)
PhilDSOphy and theory of historic preservation, historic origins, descriptive analysis Df buildings, building
documenation, technology of building conservallon. historical archaeology, economic considerallons, p<eserva·
tion law, gUidelines for preservation, neighborhood conservallon, international preservallon, and case studies Df
representative preservatiDn projects.

5142. HISTORIC BUILDING RESEARCH AND DOCUMENTATION. (4 cr; prereq 5141 or #; 21ect and 21ab hrs per wk)
PhilDSOphy, theory, and methods of historic building research, descriptive analysis of buildings, building
documentation, historical archaeology, and architectural taxonomy.

5143. HISTORIC BUILDING CONSERVATION. (4 cr; prereq 5141 or #; 2 lect and 2 lab hrs per wk)
Historic building systems and materials and methDds for their conservatlDn; introduction to use of contemporary
systems in histDric buildings.

5155. URBAN DEVELOPMENT PROCESS. (3 cr; prereq #)
History of urban develDpment programs In the United States.,.including urban renewal, new communities and
community development, review of relevant legislatiDn, eCDnom,cs and polilicS of urban development process.

5156. URBAN DEVELOPMENT PROCESS. (3 cr; prereq 5155 Dr #)
(CDntinuation of 5155) Comparative study of majDr urban development projects drawing on American and
European experience. Process through which development projects are planned and executed.

5170. CITYSCAPE. (3 cr; prereq 3093 or #)
The city and its components as aesthetic elements; factors that have helped to generate urban form.

5171-5172. URBAN FORM. (3 cr per qtr; prereq 5113, 5138 or #; architecture major or adult special)
Principles and techniques involved in City design.

5173. ENERGY AND URBAN FORM. (3 cr; prereq 5171 Dr #, architecture major or adult special)
Role of energy as a determinant of urban form.

5850. TOPICS IN THEORY. (2 cr; prereq architecture major or adult special)
Special tDpics in architecture in a philDsophlcal and theoretical contexl.

5852. ARCHITECTURE: THEORY AND PHILOSOPHY. (3 cr; prereq 3093 or #, architecture majDr or adult special)
Architecture in a general phiiDsophicai context; nature, role, purpose, meaning, definition, and mode Df Dperation
as a discipline and in relation to other frelds.
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5853. ARCHITECTURE AS THOUGHT-DESIGN PROCESS. (3 cr; prereq 3093 or #. architecture major or adult
special)

Architecture as a thought. creative. and transformational process; underlying attitudes. paradigms. models,
strategies. and tools, and their potential, limitations. implications, formal outcome. and meaning.

5854. THE L.ANGUAGE OF ARCHITECTURE: SEMIOTICS, SYMBOL.ISM, AND METAPHOR. (3 cr; prereq3083 or #,
architecture major or adult special)

Communicative dimensions of architecture, especially as they relate to linguistic analogies. Broad historical
perspective including current aspects of subject.

5855. TYPOL.OGY AND ARCHITECTURE: THEORIES OF ANAL.YSIS AND SYNTHESIS. (3 cr; prereq 3083 or II,
architecture major or adult special)

Theoretical traditions and development of the use of typology in architecture. Works of L.augier. Quatremere De ..
Quincy. Viollet-Le-Duc. Ledoux. Durand. Camillo Sitte. and LeCorbusier. Recent developments and theoretical
positions of the "neorationalisf" and "contextual" arguments for contemporary applications of typology.

5856. ARCHITECTURE: FORM AND MEANING. (3 cr; prereq 3093 or #. architecture major or adult special)
Architectural form. order, and meaning relative to architecture as an aesthetic, social, environmental. and
technicai object. Current theories and concepts; their potential and implications.

5950. TOPICS IN ARCHITECTURE. (Cr ar; prereq 3093 or II)
Special topics of concern to the field of architecture.

5951. ARCHITECTURE AND BEHAVIOR. (3 cr; prereq 3083 or II, architecture major or adult special)
Relation between people and built environments. Theoretical basis for exchange between designers and
behavioral scientists; impact of knowledge or behavior on design process (design/evaluation/programming cycle);
behavioral findings; problems of implementation. Guest lecturers and reading of materials from related disciplines.

5952. PROGRAMMING FOR ARCHITECTURAL. DESIGN. (3 cr; prereq 3093 or #. architecture majororadult special)
Principles of programming explored through case study method. Guest lectures on how principles are applied in
architectural practice. Students develop program for a specific academic design problem. Examination of
procedures, site selection, function analysis and relationship diagrams, assumptions examination, form options.
and design directives.

5953. HOUSING AND VAL.UES. (3 cr; prereq upper division or grad stUdent; 3 lecVdiscussion hrs per wk)
Meanings and values attached to housing in diHerent cultures. at various stages in the lifecycle. and in differing
climatic situations. Impact of housing heritage on housing choice, potential impact of emerging constraints (such
as energy availability) on current and future housing decisions.

5954. ARCHITECTURE AND BEHAVIOR RESEARCH METHODS. (3 cr; prereq 3083 or II, architecture majoror adult
special)

Use of behavior research in architectural practice; evaluation of buildings, architectural programming methods,
application of findings in architecturaldesign. Students design and implement asmall behavioral research project.

5958. ENERGY AND ARCHITECTURE. (4 cr; prereq 3093 or II, archifecture major or adult special)
Relationship of conservation. passive solar, and active solar strategies in design of small buildings. Exercises and
case studies prOVide direct experience with systems, calculating techniques. and evaluative methods as basis for
understanding space-heat requirements.

5959, L.IGHTING DESIGN TECHNIQUES. (2 cr; prereq 3083 or II, architecture major or adult special)
Design of architectural lighting effects to enhance perception and give direction to space through practice drawing
and modeling skills exercises.

5961. COMPUTER-AIDED ARCHITECTURAL. DESIGN. (4 cr; prereq architecture major, 3083 or #)
Introduction to computing and Pascal programming. Methods. hardware. software, problems, and potentials of
computer-aided architectural design; weekly projects using Terak microcomputers as design tool.

5962. COMPUTER-AIDED ARCHITECTURAL. DESIGN. (4 cr; prereq 5961 or #. architecture major)
Application of principles and practice of computer-aided design and drafting the architecture.

5970. DIRECTED STUDY. (Cr ar; prereq #)
Areas of study useful to individual program objectives not availabie in regular course offerings.

8201,8202,8203. SPECIAL. RESEARCH IN ARCHITECTURAL. HISTORY. (Cr ar; prereq 5056 or #)

8231,8232,8233. PL.ANNING. (Cr ar)
Individuai problems and research in planning.

8251,8252, 8253, 8254, 8255, 8256.' ARCHITECTURAL. DESIGN, (6 cr per qtr; prereq architecture grad; A-N only)
PrOblems involVing analysis, program. and design; individual and collaborative effort.

8261,8262,8263. SEL.ECTED PROBL.EMS IN ARCHITECTURE. (1-9 cr per qtr; architecture grad)
Advanced architectural design problems; research and development of significant architectural form. Individual
and collaborative eHort.

8271,8272,8273,8274,8275,8278. PROBL.EMS IN CITY AND COMMUNITY DESIGN. (g cr per qtr)
Studies in the development of city spaces and urban character as they relate to changing socioeconomic needs
and advancing technologies.

See also the program in Landscape Architecture.
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ART EDUCATION-See Education (Curriculum and Instruction).

ART HISTORY (ArtH)
Professor: Marion Nelson, chair; Norman W. Canedy, directorofgraduate studies; Sidney Simon, director of museology;

Frederick Asher; Frederick Cooper; Karal Ann Marling; Sheila McNally; Robert J. Poor

Associate Professor: John Steyaert; Michael Stoughton

Assistant Professor: Ann C. Gunter; Robert Silberman; Fred Smith

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Art History: M.A. (Plan B only) and PhD.; Museology: M.A. (Plan B
only).

Curriculum-The subfields offered are African/American Indian, American, ancient,
East Asian, medieval, modern, renaissance/baroque, Scandinavian, and South Asian.

Prerequisites for Admission-For the M.A. programs, a bachelor's degree and
evidence of academic excellence, preferably in art history, are required. For the Ph.D.
program, an MA degree is required.

Special Application Requirements-For the MA programs, results from the
General (Aptitude) Test of the Graduate Record Examination are required. For the Ph.D.
program, submission of an MA thesis or extended research papers and three letters of
recommendation are required. Admission to the Ph.D. program is to a single subfield
offered by the department; the desired subfield must be specified on the application and in a
letter to the department.

Application forms and transcripts must be submitted to the Graduate School as
follows: by October 1 for admission winter quarter, by February 1 for admission spring and
fall quarters. The deadline for financial aid applications is February 1 preceding the
academic year for which aid is sought.

Master's Degree Requirements-For both the museology and art history majors, a
student must complete at least one advanced lecture course in each of these subfields
either before or after enrollment in the degree program: ancient, medieval, modern, non
western and renaissance/baroque.

For the major in art history: Course work must include a concentration of three courses
in a single subfield. Courses in one or more related fields outside art history, preferably
English, anthropology, classics, literature, history, or studio art, are also required. A written
examination is taken not later than the sixth quarter of residence.

For the major in museology: Two tracks are available in this major. The first track
places special emphasis on professional training for work in art museums and centers.
Candidates for this degree are accepted initially as graduate majors in art history.
Admission to the museology program depends on acceptance for an internship, which is
applied for during winter quarter of the first year in residence. Course work includes the
same distribution requirements as for the MA degree in art history and additional courses
including the museology seminars and a supervised internship in an approved museum.
The written examination is taken or formally scheduled by the fourth quarter of residence, or
at least before the museology internship begins.

The second track is designed to train students for work in historical museums. An MA
degree in history is required. A strong United States component and some work in
anthropology and art history are recommended. Students are required to complete the
museology seminars, independent study and graduate-level art history courses in the area
of concentration, and an internship in an approved history museum or historical society.
The Plan B project requirement is generally fulfilled through independent study. A written
examination is required after completion of the internship.
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Doctoral Degree Requirements-Students design their own program in consultation
with a graduate adviser and other faculty members in or outside the department with related
areas of interest.

Language Requirements-For the MA degree, a reading knowledge of either
French or German or another language appropriate to the student's program must be
acquired before permission will be granted to take the final MA examination. For the
Ph.D., knowledge of two foreign languages is required; French and German are preferred,
but substitutions may be made with department approval.

For Further Information-Contact the director of graduate studies, Department of Art
History, 107 Jones Hall, University of Minnesota, 27 Pleasant Street S.E., Minneapolis, MN
55455.

Grad 8777. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5103. HELLENISTIC ART AND ARCHAEOLOGY. (4 cr, §Clas 5103; prereq, ir Or #) Coulson. McNally
Survey of sculpture. architecture, painting, and topography in developing centers of Hellenistic culture in eastern
Mediterranean areas from beginning of 4th Century B.C. to end of Hellenistic period.

5104. ROMAN ARCHITECTURE. (5 cr, §Clas 5104; prereq jr or #) Cooper, McNally
Types and techniques of buildings in the city of Rome and throughout the empire from the 5th century B.C. to the
4th century A.D. Major archaeological sites.

5105. ROMAN PAINTING AND MOSAICS. (5 cr, §Clas 5105; prereq jr or #) McNally
General introduction to Roman painting and mosaics; specific problems and sites such as Pompeii and Antioch.

5106. GREEK PAINTING. (5 cr. §Clas 5106; prereq jr or #; offered every 3rd yr) McNally
Methods of research and analysis in classical art as applied to study of vases, Investigation of original objects and
of sources.

5107. ROMAN SCULPTURE. (4 cr, §Clas 5107; prereq jr or #) Cooper. McNally
Sculpture from Rome and its provinces from the 1st century B.C. to the 4th century A.D.; the role of sculpture in
Roman politics and religion.

5108. GREEK ARCHITECTURE. (4 cr. §Clas 510B; prereq ir or #) Cooper, McNally
Archaic and classical examples of religious and secular architecture; their setting in major archaeological sites.

5109. ETRUSCAN ART, ARCHITECTURE AND ARCHAEOLOGY. (4 cr, §Clas 5109; prereq jr or #) Coulson
Developing culture of Etruscan people from their appearance in Italy around 1100 B.C. until their eclipse in the 1st
century B.C. Material remains of Etruscan civilization.

5111. BRONZE AGE ART AND ARCHITECTURE IN GREECE, CA. 3000-1100 B.C. (4 cr, §Clas 5111; prereq one
ancient art or archaeology course) Cooper

Artistic and architectural forms in the Neolithic period in the Aegean area and the Cycladic, Minoan, and
Mycenaean cultures.

5112. GREEK SCULPTURE: ARCHAIC, CLASSICAL, AND HELLENISTIC. (5 cr. §Clas 5112; prereq jror #) Coulson,
McNally

Style in Greek SCUlpture; the human figure. Basic methodology; interpretations of meaning.

5113. ARCHAIC AND CLASSICAL GREEK ART AND ARCHAEOLOGY. (4 cr, §Clas 5113; prereq jr or #) Coulson,
McNally

Architecture, sculpture, and painting in Greek lands from 9th through 5th centuries B.C. Material remains of Greek
culture; archaeological problems such as identifying and dating buildings; analysis of methods and techniques.

5122. INTRODUCTION TO HISTORICAL ARCHAEOLOGY OF THE U.S.A. (4 Or 5 cr; prereq #) McNally
Theories and methods of studying advanced societies (e.g., Williamsburg, Fort Snelling, Winchester) through
written records and material remains.

5123. ADVANCED STUDIES IN THE HISTORICAL ARCHAEOLOGY OF THE U.S.A.. (5 cr; prereq 5122 or #) McNally
Design and completion of projects testing theory and methodology of historical archaeology.

5203. EARLY MEDIEVAL ART. (5 cr; prereq one art history course or grad student or #) Sheppard
Architecture, sculpture. painting. and selected minor arts of the Mediterranean world and of Western Europe from
early Christian to Romanesque period.

5210. TOPICS IN MEDIEVAL ART. (5 cr; prereq 4 cr in medieval art history or medieval history or #) Steyaert

5213. INTERNATIONAL GOTHIC PAINTING AND SCULPTURE. (5 cr; prereq 4 cr medieval art history or #; offered alt
yrs)

Patronage in major centers of culture: Prague, London, Milan, Paris, and Burgundy, in relation to the artistic
production of the late 14th and early 15th centuries.
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5214. GOTHIC ARCHITECTURE. (5 cr: prereq 4 cr medieval art history or #: offered alt yrs) Sheppard
Gothic architecture from the mid-12th to the early 16th centuries in France, Germany, England, Italy, and Spain;
later regional variants produced.

5215. ROMANESQUE AND GOTHIC PAINTING. (5 cr; prereq 4 cr medieval art history or #: offered all yrs) Staff
Wall and panel patnting, mosaiCS, and manuscript illumination in France, Germany, England, Italy, and Spain from
the 11 th to the 14th centuries.

5234. GOTHIC SCULPTURE OF THE CATHEDRAL AGE. (5 cr; prereq 3009 or grad student or #) Steyaert
Sculpture in France and Germany from 1150 to 1350. Emphasis on stylistic evolution.

5252. BYZANTINE ART. (5 cr; prereq one 3000-level art history course or #) Sheppard
Architecture, sculpture. and painting in the Eastern ChTistian regions from the founding to the fall of Constantinople
in the 15th century, with reference to their impact on the West.

5253. ROMANESQUE SCULPTURE. (4 cr; prereq one art history course or #) Sheppard
Sculpture as developed in France and Italy in the 11 th century and manifested throughout Europe in the 12th and
early 13th centuries.

5306. ITALIAN ART OF THE 14TH CENTURY. (4 cr; prereq one art history course or #; offered alt yrs) Canedy
Emergence of Italian painting and the proto-Renaissance; subsequent counterdirections during the periods of the
black death and international style.

5307. 15TH-CENTURY ITALIAN ARCHITECTURE, SCULPTURE, AND PAINTING. (4 cr; prereq 3011 or #) Canedy
Early Renaissance art from Brunelleschi to Bellini, with emphasis on development of the "repertory" of monument
types that survived to modern times.

5313. ITALIAN HIGH RENAISSANCE ARCHITECTURE, SCULPTURE, AND PAINTING. (4 cr; prereq 3011 or grad
student or #) Canedy .

Works of Leonardo da Vinci, Michelangelo, Raphael, and Titian and those of outstanding lesser artists working in
Florence, Rome, Venice, and northern Italy. Painting emphasized.

5314. LATER 16TH·CENTURY ITALIAN ARCHITECTURE, SCULPTURE, AND PAINTING. (5cr; prereq 5313 or grad
student or #) Canedy

Mannerism and other trends from the high Renaissance to the baroque.

5315. DRAWINGS AND GRAPHICS OF RENAISSANCE. (5 cr; prereq 5307 or 5313 or grad student or #) Canedy
Drawings and graphics from the early Renaissance to the baroque. Original works utilized.

5324. 15TH-CENTURY PAINTING IN NORTHERN EUROPE. (5 cr; prereq 3009 or 3011 or grad student or #) Steyaert
Painting in the Netherlands, France, and Germany during the late GothiC period and its influences.

5326. 16TH-CENTURY PAINTING IN NORTHERN EUROPE. (4 cr: prereq 3011 or grad student or #; offered alt yrs)
Steyaert

Northern Renaissance painting in Germany, the Netherlands, and France.

5346. BAROQUE ART IN ITALY AND SPAIN. (5 cr: prereq 3011 or grad student or #: offered alt yrs) Stoughton
Italian sculpture, painting, and architecture and Spanish painting of the 17th century.

5347. BAROQUE ART IN ENGLAND, FRANCE, AND LOWLANDS. (5 cr: prereq 3011 or grad student or #: offered alt
yrs) Stoughton

French architecture, painting, and sculpture, Flemish and Dutch painting, and English painting and architecture of
the 17th century. Emphasis on malor artists: Rembrandt. Rubens, Poussm, Jones.

5357. 18TH-CENTURY ART IN FRANCE. (4 cr, §3303; prereq 3011 or grad student or #; offered alt yrs) Stoughton
Rococo and neoclassical painting, sculpture, and architecture in France.

5358. 18TH-CENTURY ART IN ITALY, GERMANY, AUSTRIA. (4 cr; prereq 3011 or grad student or #) Stoughton
Italian painting, sculpture, and architecture: German and Austrian architecture.

5441. AGE OF REVOLUTION: FRENCH PAINTING FROM 1789 TO 1848. (5 cr; prereq one 3xxx or 5xxx art history
course or grad student or #) Staff

Major styles and movements in France and their leading exponents: neoclassicism--David: romanticism--Corot
and Oelacroix; early realism--Millet and Oaumler.

5442. THE ADVENT OF MODERNISM: LATER 19TH-CENTURY FRENCH PAINTING. (5 cr; prereq one 3xxx or 5xxx
art history course or grad student or #) Staff

Major styles and movements in France: realism, impressionism, postimpressionism, symbolism, and fin de
siecle.

5443. 19TH·CENTURYGERMAN PAINTING. (5 cr; prereq one 3xxx or 5xxx art history course orgrad student or #) Staff
Major movements, groups, and artists in the Germanic lands: the Nazarenes, B,edermeier, the Lelbl CIrcle,
Friedrich, Menzel, MaTl~es, Bbcklin, Liebermann, Corinth.

5444. LANDSCAPE PAINTING. (5 cr; prereq one 3xxx or 5xxx art history course or grad student or #) Staff
Landscape painting and theory In Europe from 1600 to 1900 With emphasis on developments in England and
France from mid-18th century.
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5455. GEORGIAN AND VICTORIAN PAINTING. (5 cr; prereq 4 cr art history or 19th-century literature or history or #)
Staff

English painting of the 18th and 19th centuries in relation to major social and intellectual developments both at
home and abroad.

5463. EARLY 20TH·CENTURY PAINTING. (5 cr; prereq one American or modern art course or #) Simon
Modern painting mainly before the mid-1920s.

5464. LATER 20TH·CENTURY PAINTING. (5 cr; prereq one Amer'lcan or modern art course or #) Simon
Modern painting after the mid-1920s.

5465. MODERN SCULPTURE. (5 cr; prereq 3012 or two other art history courses; offered when feasible) Simon ..-
Introduction to modern sculpture from Rodin to the present. Major trends and monuments. Extensive readings.
Papers.

5466. THE AVANT-GARDE. (5 cr; prereq 3012 or 5463 or #; offered alt yrs) Simon
History and theory of the avant-garde as applied to problems of contemporary art: anti-art tendencies and
movements, John Cage, Buckminster Fuller. Marshall McLuhan. rock music and the counterculture, structuralism.
pop art, and conceptual art.

5468. MODERN ART CRITICISM I. (5 cr; prereq 3012 or 3467 or 5463 or 5465 or #) Simon
Major critics of visual art from late 18th century to World War II, from Diderot to Herbert Read.

5469. MODERN ART CRITICISM II. (5 cr; prereq 3012 or 3467 or 5463 or 5465 or #) Simon
Malar critical approaches to modern art from World War II to the present; analysis at works of influential
contemporary working critics. Criticism workshop.

5521. 20TH·CENTURY ART IN THE UNITED STATES. (5 cr; prereq one art history or American studies course)
Cooper, Marling

Contemporary movements in American painting and sculpture beginning in early 20th century with the emergence
of "the eight" and the exhibition of the Armory Show, 1913.

5535. ART IN THE UNITED STATES. (5 cr; prereq 4 cr art history or #; offered all yrs) Marling
Painting and sculpture in the United States. Selected key works and artists from early settlement to the earty 20th
century.

5536. TOPICAL STUDIES: ART IN THE UNITED STATES. (5 cr; prereq 5535 or #; offered all yrs) Marling
Proseminar dealing with selected problems in American painting and sculpture from their origins to early 20th
century.

5545. AMERICAN ARCHITECTURE TO 1860. (5 cr; prereq sr or grad student or #; offered all yrs) Marling
American bUiiding and European traditions that influenced it from earliest settlement through revivals to about
1860.

5546. AMERICAN ARCHITECTURE FROM 1860 TO 1914. (5 cr; prereq sr or grad student or #) Marling
American developments and European influences from Civil War to about 1914. New materials and structural
methods. Emphasis on Hunt, Richardson, McKim, Mead and White, Sullivan, earty Wright, others.

5547. MODERN AMERICAN AND EUROPEAN ARCHITECTURE FROM 1914 TO PRESENT. (5 cr; prereq 5546)
Marling

Modern international architecture with particular reference to Wright, Gropius, Mies van der Rohe, Le Corbusier,
Perret, Saarinen, Breuer, Nervi, Rudolph, others.

5641. SCANDINAVIAN ART OFTHE 19TH AND 20TH CENTURIES. (5 cr; prereq one art history course or #) Nelson
Painting, sculpture, architecture, and decorative arts, with emphasis on the rise of expressionism in the fine arts
and on "Scandinavian modern" in design.

5643. PREHISTORIC ART OF NORTHERN EUROPE. (4 cr; prereq one art history course or #) Nelson
Art north of the Alps from the Ice Age through the Celtic period. Includes cave painting, sculpture, funerary
architecture, ceramics, and metalwork.

5644. MEDIEVAL ART OF SCANDINAVIA. (4 cr; prereq one art history course or #) Nelson
Migration, Viking, and Christian art in Scandinavia from the 5th through the 15th centuries. Includes architecture,
sculpture, painting, and metaiwork.

5645. FOLK ARTS OF SCANDINAVIA. (4 cr; prereq one art history course or #; offered all yrs) Nelson
Wood carving, metalwork, decorative painting, weaving, stitchery, and domestic architecture of rural Scandinavia,
with emphasis on its origins in pagan and medieval art.

5725. CERAMICS IN THE FAR EAST. (4 cr; offered alt yrs) Poor
Survey of ceramiC art in the Far East: China, Korea, and Japan, from Neolithic times to the present.

5765. EARLY CHINESE ART. (5 cr; offered all yrs) Poor
Development of ancient ceramics and ritual bronzes, early Buddhist SCUlpture, and early Chinese painting.

5766. CHINESE PAINTING. (5 cr: offered alt yrs) Poor
Survey of major works from the 4th to the 17th centuries. Development of the landscape tradition and the literary
genre of later Chinese painting.
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5767. JAPANESE PAINTING. (4 cr; offered alt yrs) Poor
Japanese pictorial arts from earliest to modern times; works that best exemplify development 01 indigenous
traditions.

5769. CONNOISSEURSHIP IN ORIENTAL ART. (5 cr; prereq #; offered alt yrs) Poor
Direct examination of Oriental art objects in local collections.

5774. THE ART OF ASIA: PERSPECTIVE AND PROBLEMS. (5 cr; prerq grad or #; A·N only) Asher. Poor
Overview of art in India. China. and Japan. selected probiems. Lectures and journal articles representing various
approaches to history 01 art.

t 5775. EARLY INDIAN ART. (5 cr; prereq 4 cr art history or #) Asher
Sculpture and architecture 01 India from the Indus Valley civilization through the Kushana period.

5776. THE ART AND ARCHITECTURE OF HINDU INDIA. (5 cr; prereq 4 cr art history or #) Asher
Development 01 sculpture and timple architecture from time 01 earliest Hindu images through great periods 01
temple building around the 13th century. Perspective of both form and meaning.

5777. PAINTING OF INDIA. (5 cr; prereq 4 cr art history or #) Asher
Entire history 01 Indian painting beginning with the early tradition of mural painting but concentrating primarily On
miniature painting Irom the 12th century onward.

5895. METHODS OF RESEARCH IN ART HISTORY. (4 cr; prereq grad art history major or #)
Types 01 analysis (Iormal. stylistic. iconographic. etc.) and techniques 01 research (use 01 the library). For highly
qualified undergraduates intending to pursue prolessional training and for incoming master's students.

5911. MESOAMERICA: ART AND ARCHITECTURE OF MEXICO AND GUATEMALA. (5 cr; prereq arorgrad student
or #; offered alt yrs) Smith

Primarily pre·Hispanic monuments in Mexico and Guatemala. with emphasis On Olmec. Teotihuacen. and Mayan
cultures.

5915. ART AND CULTURES OF WEST AFRICA. (4 cr; prereq Jr or #) Smith
Survey of the arts. crafts. and architecture of the western Sudan and Guinea coast. Historical developments.
stylistics. and aesthetics investigated within a sociocultural framework.

5916. ART AND CULTURES OF NIGERIA. (4 cr; prereq jr or #) Smith
Survey of the arts. crafts. and architecture of Nigeria from prehistoric times to present. Historicel developments.
stylistics. aesthetics. and individual creativity.

5921. MAJOR FILM DIRECTORS AND MOVEMENTS. (4 cr; prereq 3921-3922 or #) Silberman
Major film movements and directors. inclUding Griffith. Ford. Welles. Hitchcock. Eisenstein. Bunuel, Bergman.
Dreyer. and Renoir and such styles as New Wave. Neo·Realism. and German Expressionism.

5922. FILM GENRES. (4 cr; prereq 3921-3922 or #) Silberman
Topics include westerns. gangster movies. comedies. musicais. sci·fl, horror films. politicai films. film noIr. and
documentaries.

5925. HISTORY OF PHOTOGRAPHY AS ART. (4 cr; prereq 3012 or #)
Origins and development of photography with attention to both technology and cultural impact. Investigation 01
major aesthetic achievements in photography Irom beginnings to present.

5940. TOPICS: ART OF THE FILM. (4 cr; prereq 3921-3922 or #) Silberman
Film and society. Topics include sex and violence in the cinema. race and ethnicity in the cinema; films 01 the 305,
50s. or 60s.

5950, 5960. TOPICS IN ART HISTORY. (4-5 cr per qtr [max 10])
Topics specified in Class Schedule.

5970. DIRECTED READINGS. (1-5 cr; prereq #) Stall

5990. DIRECTED RESEARCH. (1-5 cr; prereq sr. #) Staff

5991. INTRODUCTION TO MUSEOLOGY. (4 cr; prereq sr or #) Staff
Detailed survey 01 literature in museum studies and investigation of local museums. art centera. and historicai
societies.

8190. SEMINAR: PROBLEMS IN ANCIENT ART. (4 cr. §Clas 8190; prereq #) Cooper. McNally
Selected topics in ancient art.

8200. SEMINAR: PROBLEMS IN MEDIEVAL SCULPTURE. (4 cr; prereq #) Sheppard

8230. SEMINAR: PROBLEMS IN MEDIEVAL ART. (4 cr; prereq 9 cr art history or #) Sheppard

8320. SEMINAR: PROBLEMS IN NORTHERN RENAISSANCE ART. (4 cr; prereq 9 cr art history or #) Steyaert

8330. SEMINAR: PROBLEMS IN ITALIAN RENAISSANCE ART. (4cr; prereq one Renaissance art history course. #)
Canedy

8340. SEMINAR: PROBLEMS IN BAROQUE ART. (4 cr; prereq #) Stoughton
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8400. SEMINAR: 19TH-CENTURY ART. (4 cr; prereq #) Staff

8440. SEMINAR: 20TH-CENTURY ART. (4 cr; prereq #) Simon

8520. SEMINAR: PROBLEMS IN MID-19th CENTURY ARCHITECTURE AND TOWN PLANNING. (4 cr; prereq #)
Marling

8650. SEMINAR: SCANDINAVIAN IMPACT ON AMERICAN DESIGN, 1930-1980. (4 cr; prereq #) Nelson

8660. SEMINAR: PREHISTORIC EUROPE. (4 cr; prereq 5643 or 5655 or #) Ne/son
Selected tOPiCS or problems in art of prehistoric Europe.

8720. SEMINAR: ORIENTAL ART. (4 cr; prereq #) Poor

8770. SEMINAR: ART OF INDIA. (4 cr; prereq #) Asher

8801. HISTORIOGRAPHY. (4 cr; prereq #) Staff
History of art history and study of contemporary philosophies of art history and criticism.

8810. BIBLIOGRAPHY. (4 cr; prereq #) Staff

8910. SEMINAR: PROBLEMS IN CLASSICAL ARCHAEOLOGY. (4 cr [may be repeated for crl. §Class 8910; prereq
#) Staff

8970. DIRECTED STUDIES. (1-5 cr; prereq #) Staff

8975. DIRECTED MUSEUM STUDIES. (1-3 cr; prereq ert history major or 8992-8993) Staff
Projects in museum studIes based on the literature. practice, or internship.

8992-8993t· MUSEOLOGY I: MUSEUM PRINCIPLES AND PRACTICES. (4 cr per qtr; required for candidates in
museology; prereq 6) Staff

Intensive investigation of museum history, bibliography, organization. and current problems. Lectures and
discussions supplemented by field triPS to observe museum operations and to meet with museum personnel.

8995-8996-8997. MUSEOLOGY II, III, IV. (5 cr per qtr; required for MA candidates in museology; prereq 6) Staff
Apprenticeship program in museum practices. Four hours a day internship activity in various departments of
museums participating in the progranr-education, conservation, curatorial.

ARTS, STUDIO-See Studio Arts.

ASTRONOMY AND ASTROPHYSICS (Ast)
Regents' Professor.' Edward P. Ney

Professor Thomas W. Jones, chair; Kris D. Davidson; Phyllis S. Freier; Roberta M. Humphreys; Paul J. Kellogg; Robert
O. Pepin; Wayne A. Stein; C. J. Waddington; John R. Winckler

Associate Professor: Lawrence Rudnick, director of graduate studies; Peter G. Roll

Assistant Professor: John M. Dickey; Terry J. Jones; Robert C. Kennicutl, Jr.

Please read the General Information section of this bulletin for Graduate School
reqUirements that apply to all major fields.

Degrees Offered-Astronomy: M,S. (Plan A and Plan B); Astrophysics: Ph.D.

Curriculum-The program offers emphases in observational and theoretical astron
omy and astrophysics and in instrument development. Current research emphasizes the
properties and dynamics of normal and active galaxies, quasars, stellar evolution,
interaction of stars with their environments, the interstellar medium, and the cosmic
distance scale. Observational research includes ultraviolet, optical, infrared, and radio
astronomy. An extensive research program in space physics is also carried out in the
School of Physics and Astronomy.

Facilities-The University maintains a 3D-inch reflecting telescope for infrared and
optical observations at the O'Brien Observatory about 40 miles from the Twin Cities
campus, A 60-inch telescope on Mt. Lemmon, near Tucson, Arizona, is operated jointly
with the University of California, San Diego, It is equipped for both optical and infrared
observations. Excellent shop facilities support our instrument development for the tele
scopes at O'Brien and Mt. Lemmon and for major national observatories such as the NASA
Infrared Telescope Facility (IRTF).

82



--------------------------------------- -

Astronomy and Astrophysics

In addition to smaller measuring engines and a blink comparator, the Automated Plate
Scanner (APS) is available for measuring the positions and magnitudes of stars and
galaxies. This machine simultaneously scans two photographic plates of the same field and
can analyze 100,000 images per hour. Plates of different colors or epochs can be
compared for very rapid stellar population or proper motion studies. The APS is controlled
by a PDP 11/60 minicomputer, allowing densitometry studies of extended objects and
measurement and reduction of spectra. A color image-processing system is used for
interactive analysis of images.

The image-processing system is also coupled to a VAX 11/780 computer for the
reduction and analysis of optical, infrared, single-dish radio, and Very Large Array (VLA)
radio interferometry data.

In addition. members of the department regularly use such national facilities as the Kitt
Peak National Observatory; Cerro Tololo Inter-American Observatory in Chile; National
Radio Astronomy Observatory's single-dish facilities in Green Bank and Kitt Peak and its
VLA; Arecibo Radio Observatory; the International Ultraviolet Explorer satellite; and the
IRTF in Hawaii.

Prerequisites for Admission-For major work, Ast 3051 or the equivalent, differen
tial and integral calculus, and two years of college physics are required. Advanced
undergraduate work in physics is highly recommended.

Special Application Requirements-A statement of career goals, scores from the
Graduate Record Examination General (Aptitude) Test and Subject (Advanced) test in
physics, and three letters of recommendation are required. Applications for financial aid for
fall quarter are due February 15.

Master's Degree Requirements-Two quarters of the classical physics sequence
Phys 5051-5052-5053 and three 5xxx astronomy courses are required. Completion of the
degree normally takes two years. An oral examination is required.

Doctoral Degree Requirements-Five 5xxx astronomy courses are required along
with Phys 5051-5052-5053. Competence in quantum physics at the level of Phys 5101
5102 is expected. A placement test in physics is taken in January of the first year, with the
comprehensive examination in astrophysics taken in spring of the second year. After a
thesis topic and adviser are selected, by the end of the third year, an oral examination is
taken that focuses on the thesis area.

Language Requirement-None.

Minor Requirements for Students Majoring In Other Flelds-Ast 3051 or the
equivalent, differential and integral calculus, and one year of college physics are
prerequisites for admission to the minor.

For Further Information-Contact the director of graduate studies, Department of
Astronomy, University of Minnesota, 116 Church Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5161.* ASTROPHYSICS OF DIFFUSE MATTER. (4 cr; prereq 3051. Phys 5024 or #)
Physical processes in diffuse matter: gas dynamics, MHO, excitation processes and equilibria in atoms and
molecules. Emission and absorption by gas and dust. Dynamical processes in interstellar space, HII regions and
molecular ciouds.

5162.* STARS AND STELLAR EVOLUTION. (4 cr; prereq 3051, Phys 3513 or 3501, or #)
Stars and stellar evolution. Stellar atmospheres, structure and evolution of single stars. White dwarfs, neutron
stars, black holes, novae and supernovae. Formation of stars.

5163.* GALACTIC ASTRONOMY AND THE INTERSTELLAR MEDIUM. (4 cr; prereq 3051 or #)
Structure, kinematics, and evolution of Milky Way Galaxy and its constituents, stars, star clusters, and interstellar
medium. Observed properties ot the Galaxy.
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5164,' EXTRAGALACTIC ASTRONOMY, (4 cr; prereq 5163 or #)
Structure and evolution of esternal galaxies. Classification, stellar and gaesous contents, kinematics and
dynamics, extragalactic distance scale, clusters, galactic nuclei and associated activity,

5165,' COSMOLOGY, (4 cr; prereq Phys 3513 or #)
Large-scale structure and history of universe. Newtonian and relativistic world models, Big Bang model,
microwave background, physics of early universe; cosmological tests, measurement of Hubble constant and
deceleration parameter, gaiaxy formation.

5321,' RADIATION PROCESSES IN ASTROPHYSICS, (4 cr; prereq Phys 5024,5102 or #)
Physics of radiation by atoms and molecules. Radiation by energetic charged particles and plasma emission
processes. Emission and absorption by solid particles. Transfer of continuum radiation and formation of spectral
lines. Application to various astrophysical environments.

5362,' STELLAR ASTROPHYSICS, (4 cr; prereq 5321 or #)
Theory of stellar structure and evolution. Basic physics and equations of stellar structure. Application to stellar
interiors and atmospheres. Nucleosynthesis.

5421,' HIGH ENERGY ASTROPHYSICS, (4 cr; prereq 3051, Phys 5024, 5101 or #)
Energetic phenomena in the universe. Supernovae, pulsars, radio and X-ray stars. Radio galaxias and quasars.
Acceleration of high energy particles. Observational basis and current theoretical understanding.

5990, DIRECTED RESEARCH, (3 cr minimum; prereq #, t» to
Independent research in observational andlor theoretical astrophysics under the direction of a faculty member.
Intended for senior astrophysics majors.

8200,' SEMINAR, (1-3 cr)
For students who are prepared for advanced work along specific lines,

8481,8482,8483,' TOPICS IN ASTROPHYSICS, (3 cr per qtr; prereq #)
Advanced discussions of important topics of current research interest. Recent topics include stellar spectroscopy,
astrophysical fluid dynamics, signal processing, galactic dynamics, and modarn instrumentation,

8990,' RESEARCH IN ASTRONOMY AND ASTROPHYSICS, (Cr ar; prereq #)

Phys 5051-5052-5053,' S;LASSICAL PHYSICS

Phys 5151-5152-5153,' QUANTUM MECHANICS

Phys 5162.' INTRODUCTION TO PLASMA PHYSICS

Phys 5301,* INTRODUCTION TO NUCLEAR PHYSICS

Phys 5371,' INTRODUCTION TO ELEMENTARY PARTICLE PHYSICS

Phys 5401.' INTRODUCTION TO CONTEMPORARY PROBLEMS IN COSMIC RAY AND SPACE PHYSICS

Phys 8081-8082,' GENERAL RELATIVITY

Phys 8161.' ATOMIC AND MOLECULAR STRUCTURE

Phys 8163-8164,' PLASMA PHYSICS

Phys 8400,' SEMINAR: COSMIC RAY AND SPACE PHYSICS

Phys 8411-8412.* COSMIC RAY AND SPACE PHYSICS

Phys 8421-8422,' SOLAR AND MAGNETOSPHERIC PHYSICS

BIOCHEMISTRY
Please read the General Information section of this bulletin for Graduate School

requirements that apply to all major fields,

Degrees Offered-M,S. (Plan A only) and Ph.D,

Currlculum-A joint graduate program in biochemistry is oHered by the two depart
ments of biochemistry in the College of Biological Sciences and the Medical School. Four
designated areas of biochemistry are: general biochemistry/enzymology, physical bio
chemistry, biochemical aspects of molecular biology, and physiological chemistry, Stu
dents may select a major in one area and take courses from other areas to fulfill a minor or
supporting program,
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Biochemistry

Prerequisites for Admission-Prospective students generally should have com
pleted courses in analytical, organic, and physical chemistry as well as undergraduate
biochemistry. In addition, students are required to have upper division biology courses on
their record. The latter are sometimes taken as part of the graduate program. Applicants
may be admitted without some of these prerequisites, but usually will be expected to satisfy
them before enrollment.

Special Application Requirements-Three letters of recommendation, a complete
set of transcripts, and scores from the General (AptitUde) Test and the biology or chemistry
Subject (Advanced) Test of the Graduate Record Examination are required.

Master's Degree Requirements-Students must satisfactorily complete one year of
graduate biochemistry (5751-5752-5753), laboratory courses, and two special topics
biochemistry courses and must participate in seminars. Written and oral examinations are
reqUired.

Doctoral Degree Requirements-Students must satisfactorily complete one year of
graduate biochemistry (5751-5752-5753), laboratory courses, and two special topics
biochemistry courses and must participate in seminars. For more information, contact the
director of graduate stUdies.

Language ReqUirements-None.

For Further Informatlon-Contact the director of graduate studies, Department of
Biochemistry, University of Minnesota, 435 Delaware Street S.E., Minneapolis, MN 55455,
or 1479 Gortner Avenue, St. Paul, MN 55108.

Grad 8m. THESIS CREOITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Biochemistry (BioC)
(College of BiOlogical Sciences)

Regents' Professor: Stanley Dagley

Professor: Victor A. Bloomfield, head; Gary L. Nelsestuen, director 01 graduate studies; Peter J. Chapman; Robert L.
Glass; Gary R. GrayS; Thomas J. Guilfoyle7; Samuel Kirkwood; Irvin E. Liener; Rex E. Lovrien; Joachim W. Messing;
Eckard Muenck'; Palmer Rogers2; Hermann Schlenk3; Ulysses S. Seal4; John M. Wood '; Clare K. Woodward

Associate Prolessor: John S. Anderson; James A. Fuchs; Charles F. Louis6; Kamil Ugurbil'
Assistant Professor: Janet L. Schottel

5002w,s. TOPICS IN BIOCHEMISTRY. (3 cr; prereq Bioi 5001)
Bioi 5001, BioC 5002 constitute a two-quarter sequence for undergraduate and graduate stUdents lacking
physical chemistry and serve as a prerequisite for certain advanced courses.

5025f,w,•• LABORATORY IN BIOCHEMISTRY. (2 cr; prereq Bioi 5001 or ~Biol 5001)
Discussions of techniques and problem-solving approaches illustrated with laboratory experiments and demon
strations.

5525 (formerly 5522). PHYSICAL BIOCHEMISTRY: SOLUTION STRUCTURE AND INTERACTIONS OF BIOLOGI
CAL MACROMOLECULES. (4 cr, §MdBc 5525, §Chem 5525; prereq 2 qtrs physical chemistry; Bioi
5001 or equiv)

Physical chemistry of equilibrium, transport and scattering phenomena in solution, with application to proteins and
nucleic acids. Intermolecular forces, macromolecular dynamics, conformational transitrons, binding thermody
namics, and methods for determining biopolymer size and shape, including sedimentation, diffusion, viscosity,
electrophoresis, and scattering.

'Member of Gray Freshwater Biological InstiMe staff
2Primary appointment in Department of Microbiology
~ember of Hormel Institute staff
4Member of Veterans Administration staff
·Primary appointment in Department ot Chemistry
6Primary appointment in Department of Veterinary Biology
7Primary appointment in Department of Botany
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5528 (formerly 5524). PHYSICAL BIOCHEMISTRY: ENZYME KINETICS. (4 cr, §MdBc 5528. §Chem 5528; prereq 2
qtrs physical chemistry. B,oCiMdBc 5751 or Bioi 5002 or equlv desirable)

Theory and application of steady·state and tranSient kinetics to study of enzymes, enzyme systems, and cellular
regulation.

5744. BIOCHEMISTRY LABORATORY: THEORY AND PRACTICE. (4 cr; prereq lab work in analytical and organic
chemistry, #)

Principal techniques of biochemistry experimental work; instrumentation and methods for isolation and characteri·
zation ot prolelns, liPids, and carbohydrates. Chromatography, electrophoresIs, spectrophotometry, potentlom·
entry, and fluorimetry.

57511-5752w-5753s. GENERAL BIOCHEMISTRY. (4 cr per qtr, §MdBc 5751·5752·5753; prereq 3 qtrs organic
chemistry, 2 qtrs physical chemistry, 1 qtr biochemistry or #)

Comprehensive discussion of structure, function, metabolism, and metabolic regulation of components in
biological systems.

5950f,w,s. SPECIAL TOPICS. (1·5 cr; prereq #, 6)

5970. DIRECTED STUDIES. (Cr ar; prereq #, 6) Staff
Individual study of selected tOPiCS; selected readings and use of scientific literature.

5990. DIRECTED RESEARCH. (Cr ar; prereq #, t;)
Laboratory or field investigation of selected areas of research.

8094. RESEARCH AND LITERATURE REPORTS. (1 cr) Staff
Current developments in biochemistry.

8194. GRADUATE SEMINAR. (1 cr; prereq 6) Staff
Reports on recent developments in biochemistry and on research projects in department.

8210. ADVANCED TOPICS IN DNA BIOCHEMISTRY. (3 cr, §MdBc 821 0; prereq 5753 or #; A·N only, offered 1985·86
and alt yrs)

Lectures, readings, and discussions on DNA structure, synthesis, and function.

8212. ADVANCED TOPICS IN RNA BIOCHEMISTRY. (3 cr, §MdBc 8212; prereq 5753 or #; A·N only, offered 1984·85
and all yrs)

Lectures, readings, and discussions on RNA structure, synthesis, and function.

8215. ADVANCED TOPICS IN LIPID BIOCHEMISTRY. (3 cr, §MdBc 8215; prereq 5752 or #; A·N only)
Lectures and readings on composition, structure, chemical and physical properties, and biochemical functions of
fats and fat-like compounds.

8220. ADVANCED TOPICS IN CARBOHYDRATE BIOCHEMISTRY. (3 cr, §MdBc 8220; prereq 5752 or #; A-N only)
Lectures and readings on carbohydrate structure, metabolism, and function.

82255. TRACER TECHNIQUES. (1-3 cr; prereq 5002 or 5751 or 5745 or MdBc 5750, #)
Laboratory work on application of radioisotopes to study of metabolic processes.

8230. ADVANCED TOPICS IN MEMBRANE BIOCHEMISTRY. (3 cr, §MdBc 8230; prereq 5753 or #; A·N only, offered
1984·85 and alt yrs)

Lectures and readings on current topics in membrane structure, biosynthesis and function with emphasis on
structural models, hormone receptors, neurotransmitters and excitable membranes.

8232w. ADVANCED TOPICS IN PROTEINS AND ENZYMES I. (3 cr, §MdBc 8232, 8233; prereq BioC 5751 or 5002 or
MdBc 5100; A·N only)

In-depth analysis of the recent literature, with lectures, seminars, and assigned readings.

82335 (formerly 8221). ADVANCED TOPICS IN PROTEINS AND ENZYMES II. (3 cr, §MdBc 8233; prereq MdBc/BioC
5751 or #, MdBc/BioC 5526 desirable; A-N only)

Lectures and assigned readings on the nature and function of enzymes and proteins with emphasis on
metalloenzymes and metalloproteins.

8250. SPECIAL TOPICS IN BIOCHEMISTRY. (1-3 cr; prereq 5002) Staff
Lectures and discussions on topics varying from quarter to quarter according to staff availability and needs of
department.

829Of,w,S,5U. CURRENT RESEARCH TECHNIQUES. (1·3 cr; prereq grad major in biochemistry, #)
Research projects in biochemistry. each to be carried out in the research laboratory of an individual staff member.
Satisfies all or part of the laboratory requirements for the Ph.D. degree.

8990. GRADUATE RESEARCH. (2-5 cr; prereq #) Staff
Research problems In various fields in biochemistry represented by staff interests.
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Biochemistry

Biochemistry (MdBc)
(Medical School)

Professor: Harry P.C Hogenkamp, head; James W Bodley; Mary E Dempsey; Ralph THalman'; James S Howard;
James F. Koerner; Andreas Rosenberg'; Leon Singer'; Frank Ungar; John F. Van Pilsum

Adjunct Professor: Quenton T. Smlth3

Associate Professor; John D. lipscomb, director of graduate studies; Kenneth W Adolph; Ronald D Edstrom: Ernest D.
Gray4; Dennis M. Livingston; Theodore R. Oegema5; Robert J. Roan; David D. Thomas; Howard C. Towle

Assistant Professor: David C. LaPo"e

5053f,w,S,8U. PROBLEMS IN BIOCHEMISTRY. (Cr and hrs ar [may be repeated 1 or more qtrs for cr]; prereq 5753 or
5100)

5100.6 MEDICAL BIOCHEMISTRY. (6 cr; prereq registered medical freshman or grad) Livingston and staH

5101. MEDICAL BIOCHEMISTRY. (4 cr; prereq 5100; primanly for med students) livingston and staH

5202. BIOCHEMISTRY FOR DENTAL STUDENTS. (6 cr; prereq 10 cr general biology and zoology, 10 cr general
principles of chemistry. 8-10 cr organic chemistry and mathematics through college algebra) Singer

A core biochemistry course.

.. 5203. TOPICS: DENTAL BIOCHEMISTRY. (Cr arc prereq 5202) Singer
Biochemical topics related to dentistry.

54448. MUSCLE CONTRACTION. (3 cr: prereq undergrad courses in biochemistry or physiology er #) Thomas, Louis.
Poppele

Introduction to physiology. biochemical regulation, and phYSical chemistry of muscle contraction.

55251. PHYSICAL BIOCHEMISTRY: SOLUTION STRUCTURE AND INTERACTIONS OF BIOLOGICAL MACRO
MOLECULES. (4 cr. §BloC 5525. §Chem 5525; prereq 2 qtrs phySical chemistry. Bioi 5001 or eqUlv)
Bloomfield. Woodward

Physical chemistry of equilibnum. transport. and scattering phenomena in solution, with application to proteim.
and nucleic acids. Intermolecular forces. macromolecular dynamics. conformational transitions. binding thermo
dynamics. and methods of determining biopolymer size and shape. including sedimentation. diHuslon. viscosity.
electrophoresis. and scattering.

5526w. PHYSICAL BIOCHEMISTRY: SPECTROSCOPIC METHODS I. (4 cr, §BloC 5526. §Chem 5526; prereq 2 qtrs
physical chemistry) Muenck, Ugurbil

Lectures on fundamental spectroscopic prinCiples with emphasis on development of magnetic resonance theory
used in study of biological macromolecules,

55278. PHYSICAL BIOCHEMISTRY: SPECTROSCOPIC METHODS II. (4 cr. §BioC 5527. §Chem 5527; prereq 2 qtrs
physical chemistry. BioC/MdBc 5526 or #) Que. Thomas

Applications of optical and magnetic resonance techniques to study of structure and dynamics in proteins. lipids.
nucleic acids. and synthetic analogs.

55281. PHYSICAL BIOCHEMISTRY: ENZYME KINETICS. (4 cr. §BioC 5528, §Chem 5528; prereq 2 qtrs physical
chemistry. BioCIMdBc 5751 or BlOC 5002 or equiv desirable) LaPorte. lipscomb

Theory and application of steady-state and transient kinetics to study of enzymes. enzyme systems. and oaHular
regulation.

57501. BIOCHEMISTRY LABORATORY. (4 cr; prereq 5751 or ~5751) Adolph. Oegema
General experimental techniques and biochemical instrumentation; individual projects.

5751l-5752w-57538. GENERAL BIOCHEMISTRY. (4 cr per qtr, §BioC 5751-5752-5753; prereq Bioi 5001 or equiv. 2
qtrs physical chemistry) Stall

For description. see B,oC 5751.

8150f,w,s. SEMINAR: BIOCHEMISTRY. (1 cr) Stall

82061. ADVANCED ENDOCRINE AND STEROID CHEMISTRY. (3 cr; prereq 5753 or 51 00; oHered 1985-86 and alt yrs)
Ungar and stall

Control mechanisms for hormone regulated molecular events: mode of action of peptide and steroid hormones.

'Member of the Hormel Institute staH
2Primary appointment in Department 01 Laboratory Medicine and Pathology
3Primary appointment in School of Dentistry
4Primary appointment in Department 01 Pediatrics
5Primary appointment in Department of Orthopedic Surgery
60ffered on the Medical School calendar. which IS dlHerent from the regular University calendar. Fall classes may start as

much as one month ahead of other courses.
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82101. ADVANCED TOPICS IN DNA BIOCHEMISTRY. (3 cr, §BioC 8210; prereq 5753 or #; offered 1985-86 and aij "-
yrs) Livingston, Fuchs, and staff

Lectures, readings, and discussions on current topics in DNA structure, synthesis, and function.

82121. ADVANCED TOPICS IN RNA BIOCHEMISTRY. (3 cr. §BioC 8212; prereq 5753 or #; offered 1984-85 and aij
yrs) Bodley, Schonel, and staff

Lectures, readings, and discussions on current topics in RNA structure, synthesis, and function.

82158. ADVANCED TOPICS IN LIPID BIOCHEMISTRY. (3 cr, §BioC 8215; prereq 5752 or #; offered 1985-86 and alt
yrs)

Lectures and assigned readings on current topics in composition, structure, chemical and physical properties, and
biochemical functions of fats and fat-like compounds. ..

8219s. BIOCHEMISTRY OF SPECIALIZED TISSUES. (3 cr; prereq 5753 or 5100; offered 1984-85 and aij yrs) Van
Pilsum

Biochemical and physiological functions and metabolism of adipose, nervous, muscle, liver, kidney, and other
tissues in mammals.

82208. ADVANCED TOPICS IN CARBOHYDRATE BIOCHEMISTRY. (3 cr, §BioC 8220; prereq 5752 or #; offered
1984-85 and alt yrs) Edstrom, Anderson, and staff

Lectures and assigned readings on carbohydrate structure, metabolism and function.

8230w. ADVANCED TOPICS IN MEMBRANE BIOCHEMISTRY. (3 cr, §BioC 8230; prereq 5753 or #, offered 1984-85
and alt yrs)

Lectures and readings on membrane structure, biosynthesis, and function. Structural models. hormone receptors.
neurotransmitters, and excitable membranes.

8232. ADVANCED TOPICS IN PROTEINS AND ENZYMES. (3 Cr per qtr, §BioC 8232; prerq BioC 5002, BioC/MdBc
5751 or MdBc 5100) Nelsestuen, staff

In-depth analysis of the recent literature with lectures. seminars and readings.

82338. ADVANCED TOPICS IN PROTEINS AND ENZYMES. (3 cr, §BioC 8233; prereq MdBclBioC 5751 or II.
MdBc/BioC 5526 desirable) Howard, Muenck, and staff

Lectures and assigned readings on nature and function of enzymes and proteins, with emphasis on metalloen
zymes and metalloproteins.

8240w. BIOCHEMISTRY OF NEURONAL SIGNALLING. (3 cr; prereq 5752. 5101 or BioC 5002) Koerner
Structure and functions of excitable membranes. synaptic transmission. modulation of neuronal activity. Lectures
and literature readings on basic principles and recent research.

8290. CURRENT RESEARCH TECHNIQUES. (1-3 cr; prereq grad major in biochemist!)' or II) Stall

8300. RESEARCH. (Cr ar) Staff

BIOLOGY (Bioi)
FaCUlty: Douglas C. Pratt, acting dean; Franklin H. Barnwell (ecology and behavioral biology); ElmerC. Birney (ecology

and behavioral biology); Marion A. Brooks-Wallace (entomology); Richard S. Caldecolt (genetics and cell biology);
Peter J. Chapman (biochemistry); Kendall W. Corbin (ecology and behavioral biology); William P. Cunningham
(genetics and cell biology); Edward J. Cushing (eCOlogy and behavioral biology); Richard D. Estensen (laborato!)'
medicine and pathology); Florence K. Gleason (Gray Freshwater Biological Institute); Stuart F. Goldstein (genetics
and cell biology); Franz Halberg (laboratory medicine and pathology); William S. Herman (genetics and cell biology);
Alan B. Hooper (genetics and cell biology); Robert Jenness (biochemistry); Gordon Kepner (physiology); Norman S.
Kerr (genetics and cell biology); Samuel Kirkwood (biochemistry); Robert G. McKinneli (genetics and cell biology);
David F. Parmelee (ecology and behavioral biology); Philip J. Regal (ecology and behavioral biology); Irwin
Rubenstein (genetics and cell biology); Ulysses S. Seal (biochemistry); Robert N. Shoffner (animal science); Akhouri
A. Sinha (genetics and cell biology); Leon A. Snyder (genetics and cell biology); John R. Tester (ecology and
behavioral biology); David Tilman (ecology and behavioral biology); Harrison B. Tordoff (ecology and behavioral
biology); Clare K. Woodward (biochemist!)'); Herbert E. Wright. Jr. (ecology and behavioral biology)

Please read the General Information section of this bulletin for Graduate SchOOl
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-The major in biology is designed to accommodate interdepartmental
areas of study. providing flexibility for students whose interests do not fall within the
boundaries of other graduate programs listed in this bulletin.
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Bioscience classes are taught under many department course designators listed
throughout this bulletin. For examples of this program's diversity, refer to the department
affiliations shown after the names of the faculty listed above. Information on research
emphases, equipment, and assistantships should be obtained from these department
offices.

Prerequisites for Admission-A basic background in chemistry, genetics, mathe
matics, physics, and biology is required. Deficiencies may be made up during the first year
of graduate work.

Special Application Requirements-Three letters of reference and scores from the
General (Aptitude) Test (the Subject Test is optional) of the Graduate Record Examination
are required and should be submitted to the director of graduate studies. Deadline for
application is February 1.

Degree Requirements-The programs for the M.S. and Ph.D. degrees are individu
ally designed in consultation with the adviser and other graduate faculty members as
required by program and Graduate School regulations.

For the M.S. degree, Plan A, students must complete 20 credits of biological science,
at least 9 of which must be taken within a single department or program. If a minor is
designated, the 9 credits may be taken either outside the biological sciences or from a
department or program within the biological sciences with approval from the adviser. A
thesis and final oral examination are required.

For the M.S. degree, Plan B, programs may include a minimum of 20 credits in the
biological sciences and 8 credits in one or more related fields as part of the 44-credit total. If
students prefer, they may fulfill the requirements by completing 44 credits from four
biological science departments or programs, with a minimum of 9 credits taken in each
department or program. Optional methods for completion of the required Plan B project are
available. A final oral examination is required.

Language Requirement-None, except in a case where the individual program
requires special capability in a foreign language.

Minor Requirements for Students Majoring in Other Fields-Students wishing to
minor in biology should consult the director of graduate studies.

For Further Information-Contact the director of graduate studies, Biology Program,
Department of Ecology, University of Minnesota, 318 Church Street S.E., Minneapolis, MN
55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

S001f,w,8,8U (formarly 3021/BloC 5001). BIOCHEMISTRY. (4 cr, §3021. §BioC 5001; prereq 1011 or 1009, 12 cr
organic chemistry or #)

Biochemislry and biophysics 01 celis; emphasis on enzyme catalysis, celiular energetics, biosynthesis of cellular
constituents, and celiular regulatory mechanisms.

5003f,w,8 (formerly 3033). GENETICS. (4 cr, §GCB 3022. §GCB 5022; prereq 5001)
Introduction to the nature of genetic Information, its transmission from parents 10 offspring, ilS expression in cells
and organisms, and its course in populations.

5004f,w,8 (formerly 3034). CELL BIOLOGY. (3 cr; prereq 5001)
Structures and functions of membranes, organelies, and other macromolecular aggregates found in plant, animal.
and bactenal celis. Cell form and movement, Interceliular communication, transport, and secretion.

5013. MICROBIOLOGY. (5 cr. §MicB 3103, §MicB 5105, §VPB 3103; prereq 5001)
Taxonomy, anatomy, phYSiology, biochemistry, and ecology of microbes. Emphasis on molecular structure in
relation to bacterial function.

5041 (formerly 3041). ECOLOGY. (4 cr; prereq Math 1142 or 1211, Bioi 1103. 1106 or 3011 or 3012)
Growth. structure, and evolution of populalions. Pairwise blolic interactions between species, effect on diversity
and structure of natural communities. Nutrient dynamiCs, function, productivity, and temporal stability of
ecosystems.
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5061w. DEVELOPMENTAL BIOLOGY. 13 cr; prereq 5003 and 5004)
Developing systems and control mechanisms of development, from molecule to organism.

5065. LABORATORY IN DEVELOPMENTAL BIOLOGY. (2 cr; prereq 5061 or ~5061) Charvat, Rottmann
Laboratory to accompany 5061.

5112. BIOLOGICAL RHYTHMS. (5 cr, §3112; prereq 15 cr biology, 10 cr chemistry or #)
Timing mechanisms and rhythms of organisms in physiological processes, ecological adaptation, and health;
current hypotheses concerning their cellular and molecular nature. Laboratory experience arranged.

5125. RECOMBINANT DNA LABORATORY. (4 cr; prereq #) Hackett, Messing
IntroducltOn to basic recombinant DNA techniques. Methods for growing, isolating. and purifying recombinant
DNAs and cloning vectors.

5501. BIOCHEMICAL EVOLUTION. (4 cr; prereq 5 cr biochemistry) Seal
Molecular evolulton covering prebiotIc evoiution and the phylogeny of important functional molecules and
biochemical systems In living organisms.

5816. FIELD BIOLOGY PHOTOGRAPHY. (5 cr; prereq beginning bioi course, 1',; limited to 20 students)
Applied pholographlc techniques for field documentation of biological subjects and events. Practical solutions to
problems encountered In photographing living plants and animals in natural habitats.

..

5870. ITASCA SEMINAR. (Cr ar; prereq #, 1',) Staff •
Weekly seminar by faculty and vIsiting lecturers. Required of all students enrolled in fewer than 7 credits.

5890su. RESEARCH PROBLEMS AT ITASCA IN ECOLOGY AND BEHAVIORAL BIOLOGY; OR ENTOMOLOGY,
FISHERIES, AND WILDLIFE; OR PLANT PATHOLOGY; OR SOIL SCIENCE; OR ZOOLOGY. (Cr ar;
prereq #, 1',) Statf

Undergraduate and graduate students develop short-term research project in any departmental area listed above
during one or both summer terms,

5950. SPECIAL TOPICS IN BIOLOGY. (1-5 cr per qtr; prereq 1',)

5951. SOCIAL USES OF BIOLOGY. (4 cr; prereq 10 cr sciences; SoN only)
Influence of biological science on quality of human life; agriculture, medicine. occupationai heaith, environmental
science, and theories of human nature. Responsibilities and roles of biologists in policy formulation in scientific
and political world.

8710. TUTORIAL IN DEVELOPMENTAL BIOLOGY. (3 cr; prereq #)
Individual study of selected topics in developmental biology.

8950. GRADUATE SEMINAR. (lor 2 cr; prereq #)
Reports on recent developments in biology.

8970. SPECIAL TOPICS. (1-3 cr; prereq #)
In-depth treatment of one or more biological topics.

8990. GRADUATE RESEARCH. (2-5 cr; prereq #)

BIOMEDICAL ENGINEERING
Professor: Perry L. Blackshear, Jr. (mechanical engineering), director of graduat3 studies; Eugene Ackerman (biometry

and heaith InformaltOn systems); Robert J. Bache (medicine); Victor A. Bloomfield (biochemistry); Robert G. Bryant
(chemistry); Henry Buchwald (surgery); Jay N. Cohn (medicine); Arthur G. Erdman (mechanical engineering);
Thomas F. Fletcher (veterinary anatomy); Arnold G. Fredrickson (chemical engineering and materials science);
Darrell A. Frohrib (mechanical engineering); Russell K. Hobbie (physics); John A. Johnson (physiology); Kenneth H.
Keller (chemical engineering and materials science); Rex E. Lovrlen (biochemistry); Rufus W. Lumry (chemistry);
Wilmer G. Miller (chemistry); Richard E. PoppeIe (neurophysiology); Otto H. Schmitt (emeritus: biophysics, electrical
engineering); Naip Tuna (surgery); Yang Wang (medicine); Theodore A. Wilson (aerospace engineering and
mechanics)

Associate Professor: Stanley M. Finkelstein (biometry and health information systems); Robert P. Patterson (physical
medicirle and rehabilitation)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-Ph.D. (Plan A and Plan B master's degree programs in biomedical
engineering have been submitted to the regents for approval and may be in force beginning
winter quarter 1985. For more information, call Ms. Betsy Antinozzi at 376-2619.)
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Biomedical Engineering

Curriculum-Biomedical engineering is an interdisciplinary program designed to
provide broad familiarity with the interactions among the engineering, biological, and
medical sciences plus in-depth training in at least one of these disciplines. Thesis research
topics, which provide the focus for a student's training, may be chosen from among the
folloWing areas of biomedical engineering resarch: blood fluid mechanics and its applica
tion to cardiovascular problems and design of artificial internal organs; organ preservation;
chemotaxis; modeling of lung dynamics and study of pathological pulmonary conditions;
bone and joint mechanics and design of bone and joint prostheses; microbial population
dynamics; intestinal mass transfer; development of instrumentation and control devices to
correct neurological defects; human factors engineering; health effects of design of tools
and workplace; application of computer science to a wide variety of problems in
physiological simulation, diagnosis, and medical data recording. Further information on
current research areas is available from the director of graduate studies.

Prerequisites for Admission-A baccalaureate degree in engineering is preferred.
Applicants with a baccalaureate degree in physical or biological science may be accepted
into the program, but are required to complete the course work through the junior year of an
undergraduate engineering curriculum before being admitted as a candidate for the
degree. In most cases, this course work is not considered part of the Ph.D. program.

Special Application Requirements-Three letters of recommendation are required.
In evaluating applications, consideration is given to whether or not an appropriate focus
exists within the program to match the candidate's interests.

Degree Requirements-Programs are planned with the aid of an adviser and a three
member subcommittee selected jointly by the candidate and the director of graduate
studies from the above list of department faculty members and approved by the Biomedical
Engineering Graduate Program Review Committee. The committee decides on the
suitability of the program and thesis topic, and is responsible for the appointment of
examination committees, subject to Graduate School approval.

The major program prOVides students with comprehensive training in both the
engineering and biomedical aspects of at least one area of biomedical engineering.
Students normally complete a broad but cohesive program consisting of at least 9 credits in
each of three departments. Two of these departments should be in a college other than that
offering the minor. In addition, students normally register in one of the ongoing biomedical
engineering seminar series for at least six quarters. The minor program must be the
equivalent of major field course work for a Plan B M.S. program in an engineering field. That
engineering department must approve the minor program.

Language Requlrements-A demonstrated proficiency in French, German, or
Russian, or completion of an alternative program, is required .

Minor ReqUirements for Students Majoring In Other Fields-For the M.S. degree,
students are required to complete 12 credits in two departments other than that of their
major. For the Ph.D. degree, 18 credits outside the major are required. For both degrees,
courses are approved by the director of graduate studies based on consultation with the
student. Students must also register for three quarters of an approved biomedical
engineering seminar series.

For Further Information-Contact the director of graduate studies, Biomedical
Engineering, Department of Mechanical Engineering, 455 Mechanical Engineering, Uni
versity of Minnesota, 111 Church Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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BIOMETRY AND HEALTH INFORMATION SYSTEMS ...J
(PubH)1 l
Professor Marcus 0 Kjelsberg, head, biometry; Anne I Goldman, director ofgraduate studies; James R. Boen; Russell I

K. Hobbie; Eugene A. Johnson; Richard B. McHugh; Donald G. McQuarrie; Vernon E. Weckwerth

Associate Professor: Lael C. Gatewood, head, health computer sciences; Glenn E. Bartsch; Donald P. Connelly; Lynda
B. Ellis; Stanley M. Finkelstein; David R. Jacobs; Kathleen M. Keenan; Chap T. Le; Ruth B. Loewenson; John M.
Long •

Assistant Professor: Stephen S. Rich

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Biometry and health information systems is the study of analytical and
quantitative aspects of biology, medicine, and public health. Emphases include measure
ment problems, model building, biostatistics, experimental design and analysis, systems
monitoring and control, health computer sciences, demography, and health statistics.
Students may elect to complement biometry course offerings with courses from such fields
as computer science, hospital and health care administration, epidemiology, mathematics,
statistics, management information systems, or laboratory medicine and pathology.
Advanced work in the social, biological, or medical sciences is usually taken as part of a
minor or supporting program, but with special justification may be taken as part of the major.

Prerequisites for Admission-General biology, two years of college mathematics,
and an undergraduate major in one of the social, biological, mathematical, or physical
sciences are required.

Special Application Requirements-Fall quarter entry is strongly recommended.

Master's Degree Requirements-Most students are enrolled in the Plan B program,
which is usually completed in two academic years. During the first year, students take basic
sequences. By the second year, either the biometry or the health information systems track
is chosen and the remainder of the program is designed for further specialization in the
selected track. The Plan A program is usually restricted to those with an undergraduate
major in biometry; with a D.D.S., D.V.M., or M.D. degree; or with a Ph.D. degree in a
bioscience. Candidates must pass a final oral examination.

Doctoral Degree Requirements-Consult the director of graduate studies for
requirements.

Language Requirements-None.

For Further Information-Contact Biometry-Health Information Systems, 1226
Mayo, Box 197, University of Minnesota, 420 Delaware Street S.E., Minneapolis, MN
55455.

Note: Biometry courses are listed and described in the Public Health section of this
bulletin. See PubH 5400 to 5471 and 8400 to 8450.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qlr)

'A master of public health degree with emphasis in health statistics is offered by the School of Public Health. Consult the
School of Public Health Bulletin for further information.
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Biophysical Sciences

BIOPHYSICAL SCIENCES (BPhy)
Professor: Eugene Ackerman, direcfor of graduate studies; Dean E. Abrahamson; Victor A. Bloomfield; Russell K.

Hobbie; Faiz M. Khan; Merle K. Loken; Rex E. Lovrien; Rufus W. Lumry; Richard Poppele; Andreas Rosenberg;
Murray D. Rosenberg; Otto H. Schmitt; Chang W. Song

Associate Professor: Stanley M. Finkelstein

Assistant Professor: F. Christopher Deibel, Jr.; Richard L. Morin; James J. O'Leary; Barry L. Werner

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Degree programs include concentration in one or more of the four
areas: experimental biophysics, applied biophysics, theoretical biophysics, and medical
biophysics. A list of more than 50 courses offered by a variety of departments and accepted
for credit in the biophysical sciences major is available on request from the director of
graduate studies. Other pertinent courses may also be used as part of the program.

Prerequisites for Admission-AI! students should have some familiarity with
physical chemistry, intermediate physics, intermediate mathematics, biostatistics, com
puter programming, biology, physiology, and biochemistry. This may be demonstrated by
course work completed at the undergraduate level or as part of the graduate program; by
reading or practical experience; or by informal competency examinations.

Master's Degree Requirements-Three core courses-Phys 5551, 5552, and
5553-are normally required. A special three-person committee, chaired by the adviser, is
responsible for assuring that the student's program of study includes broad training in the
biophysical sciences. This committee is usually recommended to the Graduate School to
administer the oral examination. A final oral examination is required.

Doctoral Degree Requirements-The core curriculum consists of Phys 5551, 5552,
and 5553, as well as Path 5415, 5416, and 5417. A significant portion of the course work
should be relevant to the area of thesis research. Programs should also include an area of
specialization outside the thesis area. Students are required to take a written preliminary
examination at the end of one year of postbaccalaureate study, or as soon as possible after
completing Phys 5551, 5552, and 5553. This examination is prepared by a special
committee, which is also responsible for approving the student's program of study. This
committee may be recommended to the Graduate School to administer the Ph.D. oral
preliminary examination, which should be taken by October of the third year of full-time
registration or its equivalent.

Language Requirements-For the M.S. degree, none. For the Ph.D. degree,
candidates must demonstrate competence in reading scientific literature in at least one
foreign language. Foreign students may submit evidence of competence in their native
language if significant, relevant publications exist in that language. All other students must
meet Graduate School requirements for the language selected.

Minor Requirements for Students Majoring In Other Fields-Programs are
arranged on an individual basis and must consist of courses that represent broad coverage
of the biophysical sciences. Eight-credit minors are not acceptable.

For Further Information-Contact the director of graduate studies, Biophysical
Sciences, Box 511 Mayo Memorial Building, University of Minnesota, 420 Delaware Street
S.E., Minneapolis, MN 55455.

The follOWing courses are offered in biophysical sciences. Those numbered 5170
through 5174 are taught concurrently with courses in radiology and/or in therapeutic
radiology that bear the same course numbers.
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Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5138. SEMINAR: BIOPHYSICAL SCIENCES. (Cr ar) Ackerman

5155, 5156, 5157_ BIOPHYSICS. (3 cr per qtr; prereq basic preparation in biological sciences, physical sciences
mathematics, #) Schmitt

Selected tOPiCS in theoretical, experimental, and technical areas of biophysical science where quantitative
methods of the physical sciences are especially applicable. 5155: Basic principles of biophysical analysis and
experimentation. Biostatics; structure of biological systems, espeCially as revealed by electronic, optical, and
ionizing radiation imaging techniques; hypermicroscopy, birefringence, colloidal and micellar systems. 5156:
Biophysical function; dynamics of biophysical systems, excitatory state in nerve and muscle, contractility,
secretion, synthesis, sensory and motor transducers. 5157: Organization of biological systems for communication
and control; stability of feedback and feed·ahead systems; biocommunication theory, computer aspects of living
systems, biomimetics.

..I

..

5170. BASIC RADIOLOGICAL PHYSICS. (3 cr, §Rad 5170, §TRad 5170; prereq #) Khan
Theoretical and experimental aspects of radiological physics. Physical properties of various ionizing radiations;
interactions of ioniZing radiations with matter; methods of radiation dose measurement.

5171. PHYSICS OF NUCLEAR MEDICINE. (3 cr, §Rad 5171, §TRad 5171; prereq 5170, #) Morin
Theoretical and experimental appiications of radionuclldes in medicine and biology. Imaging devices and ..
techniques; dynamic tracer analysis; internal emitter dosimetry. Radioimmunoassay and statistics of counting.

5172. RADIATION BIOLOGY. (3 cr, §Rad 5172, §TRad 5172; prereq 5170, #) Song
Effects of ionizing radiation on cells, tissues, and organisms; biochemical and physiological bases of radiation
effects; biological rationale for radiation therapy practices.

5173. PHYSICS OF RADIATION THERAPY. (3 cr, §Rad 5173. §TRad 5173; prereq 5170 or #) Khan
High energy and teletherapy machines. Measurements of radiation quality, output. and depth dose distributions
for ciinical use. Calculation of treatment parameters. Beam modificafion and shaping. Treatment planning for fixed
field and rotational therapy. Physics of intracaVitary and interstitial therapy. Computer applications in treatment
planning. Principles and criteria for radiation protection.

5174. PHYSICS OF DIAGNOSTIC RADIOLOGY. (3 cr, §Rad 5174, §TRad 5174; prereq 5170 or #) Morin
Physics of diagnostic imaging; includes CAT scanning and ultrasound. X-ray production, image receptors,
radiation exposure and protection. Special imaging modes inclUding computerized tomographic scanning and
electron radiography.

8204. RESEARCH IN BIOPHYSICS AND RADIATION BIOLOGY. (Cr ar) Staff

8218. SEMINAR: RADIOBIOLOGY. (1 cr; prereq #) Song
Biological effects of ionizing radiations. Discussion of research problems and current literature.

8221,8222,8223. RESEARCH IN BIOPHYSICS. (Cr ar) Staff

8296,8297,8298. SEMINAR: BIOPHYSICS. (Cr ar) Schmitt

See also Phys 5551, 5552, 5553 and Path 5415, 5416, 5417.

BOTANY (Bot)

Regents' Professor: Margaret B. Davis; Eville Gorham; Herbert E. Wright, Jr. "-

Professor: Dougias C. Pratt, head; Wiliiam A. Brun; William P. Cunningham; Edward J. Cushing; Albert W. Frenkel;
Thomas J. Guilfoyle; Willard L. Koukkari; David J. McLaughlin; Thomas Morley; Gerald B. Ownbey; Joseph Shapiro;
Eduard J. Stadelmann; Clifford M. Wetmore

Associate Professor: Iris D. Charvat, director of graduate studies; Patrice A. Morrow; Thomas K. Soulen

Assistant Professor: David D. Biesboer; Roderic M. K. Dale; Florence K. Gleason; Carolyn D. SllfIow

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases include molecular, physiological, organismal, developmen
tal, cellular, and evolutionary biology.
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Botany

Prerequisites for Admission-For major work, general biology, at least 15 credits in
botany or related subjects, one year of college physics, and two quarters of organic
chemistry are required. One quarter of calculus or statistics is a prerequisite for the
master's degree, and two quarters of calculus or statistics for the Ph.D. degree.
Deficiencies can be made up during the course of study. Special programs can also be
arranged for students with unusual backgrounds-for example, in the physical sciences.

Special Application Requirements-Applicants must submit scores from the Grad
uate Record Examination. To be considered for financial aid, applicants are required to
submit three letters of recommendation evaluating their scholarship and research poten
tial. While applications for admission may be considered at any time, deadlines for certain
fellowships are February 1; the deadline for teaching assistantships is April 1.

Master's Degree Requirements-Programs are designed by the student in consul
tation with an advisory committee. The final examination is either oral or written, at the
discretion of the graduate faculty.

Doctoral Degree Requirements-Doctoral programs are designed by students in
consultation with their adviser. Two options are available for the preliminary examination: a
written, subject area examination or the writing and defense of two research proposals.

Language Requirements-None. However, a language requirement may be speci
fied by the faculty adviser after consultation with the student.

For Further Information-Contact the director of graduate studies, Department of
Botany, 220 Biological Sciences Center, University of Minnesota, 1445 Gortner Avenue,
St. Paul, MN 55108.

Grad 8m. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

51031.* BIOLOGY OF NONVASCULAR PLANTS. (5 cr; prereq Bioi 1103 or Bioi 3012; offered 1984-85 and alt yrs)
McLaughlin

Algae, fungi. lichens, and bryophytes. Characteristics of groups. evolutionary relationships, life cycles, compara
tive morphology (including ultrastructure). and comparative nutrition. Living material and isolation of algae and
fungi into culture emphasized in the laboratory.

5105.* MORPHOLOGY OF VASCULAR PLANTS. (5 cr; prereq Bioi 1103 or Bioi 3012 or #) Staff
Vegetative and reproductive structure of living and fossil vascular plants. Their evolutionary relationships based
on phylogenetic principles.

5111w.* DEVELOPMENTAL PLANT ANATOMY. (5 cr; prereq Bioi 1103 or Bioi 3012) Biesboer
Microscopic structure of vascular plants; development in root, stem, and ieaf.

51311,a. SURVEY OF PLANT PHYSIOLOGY. (4 cr, §3131, §PIPh 3131, §PIPh 5131; prereq Bioi 1103 or 3012, BioC
1302 or ~BioC 1302 or Bioi 5001) Dale, Frenkel, Gleason, Guilfoyie, Soulen

Physiological principles underlying processes that occur in living plants with emphasis on higher plants. Growth
and development, mineral nutrition, water relations, metabolism including respiration and photosynthesis.
Includes a weekly discussion section.

51321. PLANT PHYSIOLOGY LABORATORY. (2 cr; prereq 3131 or 5131 or ~3131 or ~5131)

Laboratory course to accompany 3131 or 5131.

51828.* PLANT METABOLISM. (3 cr, §PIPh 5182; prereq 5131 or equiv, course in biochemistry) Soulen
Plant metabolism including photosynthesis, respiration, and synthesis of macromolecules. Structure-function
relations at the plant, cell, and subcellular level. Energy flow in the plant system and regulation of plant
metabolism.

5183w. WATER, MINERALS, AND TRANSLOCATION. (4 cr, §PIPh 5183; prereq 5131 or equiv) Markhart
Membrane phenomena and osmotic properties of cells. Uptake. movement, and loss of water in plants, including
the effects of external factors. Translocation of organic substances. Absorption, distribution, and function of
inorganic elements.

51841. PLANT GROWTH AND DEVELOPMENT. (3 cr, §PIPh 5184; prereq 5131 or equiv) Staff
Survey of plant growth and development ranging from germination to death, with emphasis on physiology,
biochemistry, and molecular biology. Major topics include developmental processes related to: mobilization of
macromolecules during germination; cell division and cell extension during axis growth; photomorphogenesis,
chloroplast and microbody ontogeny; flowering, fruit and seed formation, senescence; and how plant growth
substances control these developmental events.
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52055.' FLORA OF MINNESOTA. (4 cr; prereq 3201 or #) Ownbey
Vascular plants of Minnesota; taxonomic and floristic relationships; geographical distribution and variation;
collecting and idenlifying; field trips.

52111. SURVEY OF ANGIOSPERM FAMILIES. (5 cr; prereq 3201 or #; offered 1985-86 and alt yrs) Morley
Characteristics and relationships ot orders and families of Ilowerlng plants on world-wide basis.

5212f. PRINCIPLES OF ANGIOSPERM PHYLOGENY. (3 cr; prereq 3201 or #; offered 1984-85 and alt yrs) Morley
Evolutionary relationships and the variOus means of jUdging them within the angiosperms. Laboratory investiga
tion of representative and critical groups.

52315. INTRODUCTION TO THE STUDY OF ALGAE. (5 cr; prereq 10 cr in botany or biology or #; offered 1985-86 and
at yrs) McLaughlin

Structure, reproduction, and life histories of major algal divisions.

5235. ALGAL PHSIOLOGY. (3 cr; prereq BioC 1302 or Bioi 5001) Gleason
Photosynthesis, carbon metabolism. nitrogen fixation and assimilation, and secondary metabolism in algae. Algal
genetics and use of mutants in physiological studies. Algal interactions with environmental parameters and other
organisms.

5801su. PLAINS AND BOREAL FLORA. (5 cr; prereq course in taxonomy, 1'>; offered in Lake Itasca Biology Session)
Survey of summer flowering plants and ferns of the state, with particular reference to local flora. Identification by
technical keys; important plant families; field recognition of common species; habitat preferences; collecting
methods; literature; taxonomic methods.

5805su. AQUATIC FLOWERING PLANTS. (5 cr; prereq course in taxonomy; offered in Lake Itasca Biology Session)
Higher plants of aquatic and marsh habitats. Identification and collection; association 01 species; relation to
habitat; adaptive morphology and tood value to wildlife.

5811su. FRESHWATER ALGAE. (5 cr; prereq 10 cr in botany, biology or zoology; offered in Lake Itasca Biology
Session)

Developmental morphology and taxonomy of freshwater algae as related to ecclogy. Identification of field
collections by technical keys, collecting and analyticai methods, and utilization of information lor recognizing
distribution patterns.

5815su. BRYOPHYTES. (5 cr; prereq 10 cr in biology or #; offered when feasible in Lake Itasca Biology Session)
Field and laboratory study of mosses and liverworts of Minnesota.

5821su. LICHENS. (5 cr; prereq 10 cr in botany or zoology or #; offered when feasible in Lake Itasca Biology Session)
Taxonomy, ecology, and floristics of the lichens of northern Minnesota; identification, sampling methods,
microchemistry as a taxonomic tool.

5825su. BIOLOGY OF THE FERNS. (5 cr; prereq LI; offered when feasible in Lake Itasca Biology Session)
Field and laboratory study of the lower vascular plants including ferns, horsetails, club mosses, and qUiliworts;
their evolution, classification, morphology, and ecology. Emphasis on field exploration for rare taxa, inclUding
natural hybrid forms and life cycles.

5890su. RESEARCH PROBLEMS. (1-5 cr; prereq LI; offered in Lake Itasca Biology Session)
Individual research for undergraduates and graduates.

5960f,w,s.' SPECIAL TOPICS. (Cr ar; prereq #) Staff
Treatment In depth of a specialized botanical topic.

5970f,w,s,su. DIRECTED STUDIES. (Cr ar; prereq #, LI) Staff
Individuai study of selected topics or problems with emphasis on selected readings and use of scientific literature.

5990f,w,s,su. DIRECTED RESEARCH. (Cr ar; prereq #, 1'»
Laboratory or field investigation of selected areas of research.

8301w.' POLLEN MORPHOLOGY AND QUATERNARY PALYNOLOGY. (3-5cr; prereq planltaxonomy or #) Cushing
Morphology and nomenclature of pollen grains and pteridophyte spores, survey of pollen and spores of major
plant families, laboratory techniques. Research topics in pollen analysis of Quaternary sediments and pollen
morphology.

895Of,w,s. SEMINAR. (1 cr; prereq #) Staff

899Of,w,s,su.' RESEARCH PROBLEMS. (Cr ar; prereq #) Staff

All courses carrying the course designator PIPh (plant physiology) that are listed in this
bulletin are acceptable as part of a major in botany, as are certain courses from other
departments and colleges of the University. The following are examples of acceptable
courses:

Agro 8230. CYTOGENETICS

EBB 5014. ECOLOGY OF PLANT COMMUNITIES

GCB 5048, 5049. CELL BIOLOGY I AND II

PIPa 5105. INTRODUCTION TO THE STUDY OF FUNGI
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Business Administration

BUSINESS ADMINISTRATION
Professor: Frederick J. Beier, essociate dean; Paul E. Johnson, director ofgraduate studies, Ph.D. program; Norman L.

Chervany, director of graduate studies, M.B.A. program; Ca~ R. Adams; Gordon J. Alexander; Richard D. Arvey;
Andrew D. Bailey, Jr.; R. Glen Berryman; Mario F. Bognanno; John H. Boyd (finance and insurance); Richard N.
Cardozo; Gordon B. Davis; John W. Dickhaut; Gary W. Dickson; Lucien Uri Dothan; W. Bruce Erickson; John J.
Flagler; Paul V. Grambsch; Jack C. Gray; Donaid V. Harper; Delbert C. Hastings; Thomas R. Hoffmann; Robert J.
Holloway; John H. Kareken; Timothy J. Nantell; Charles R. Purdy; Kenneth J. Roering; Ivan Ross', Wilham Rudelius;
Roger G. Schroeder; James G. Scoville; George Seltzer; Shyam Sunder; Andrew H. Van de Ven; Orville C. Walker;
James C. Wetherbe; Andrew F. Whitman; Albert K. Wickesberg; C. Arthur Williams, Jr.; Raymond E. Willis;
Mahmood A. Zaidi

Associate Professor: Stuart Albert; John C. Anderson; Harold L. Angle; Ross E. Azevedo; P. George Benson; John M.
Bryson; Grover A. Cleveland; Gordon C. Everest; John A. Fossum; R. Edward Freeman; James M. Gahlon; Robert
A. Hansen; ArthurV. Hill; James S. Jordan; Edward J. Joyce; Chandra Kanodia; Salvatore T. March; John J. Mauriel;
J. David Naumann; Mary Nichols; Patrick R. Pinto; Peter Rosko; Robert L. Vigeland; Wilham F. Wright

Assistant Professor: Dennis A. Ahlburg; Matthew J. Anderson; Evelyn F. Carroll (finance and insurance); Terry L.
Childers; Dongsae Cho; Lane Daley; Gerardine DeSanctis; Gordon L. Duke; Cheol S. Eun; Bruce Feiring; G. Edward
Fox; John A. Lehman; Barbara Loken; Ian H. Maitland; Cha~es C. Manz; Howard Miller; Bruce G. Resnick; Nancy
Roberts; Robert Ruekert; Gary Scudder; Vicki L. Smith·Daniels; Mark D. Trelevan; Scott Ulman

Lecturer: Fr9CIerick R. Jacobs, director of graduate studies, business taxation

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.B.A. (Plan B only), M.B.T. (Plan B only), and Ph.D.

MASTER OF BUSINESS ADMINISTRATION (M.B.A.)

Curriculum-The M.B.A. program prepares its graduates for responsible positions in
all types of organizations in our economy: large and small, service and manufacturing,
profit and non-prOfit. Throughout the program emphasis is placed on the knowledge and
skills necessary to carry out these responsibilities, particularly on analysis-recognizing a
problem exists and defining and selecting the appropriate course of action-and imple
mentation-developing, organizing, and motivating people.

Prerequisites for Admission-Applicants must have completed the equivalent of at
least a first college course in microeconomics and in finite mathematics or calculus.

Special Application Requirements-Results of the Graduate Management Admis
sion Test (GMAT) are required.

Degree ReqUirements-Three programs are offered. The regUlar program, consist
ing of 74 credits, is designed for students without prior education in business administra
tion. An accelerated program, consisting of 50 credits, is designed for students with an
undergraduate degree in busines administration. These two programs are offered through
full-time day and part-time evening study. A Managers M.B.A. program for managers with
ten or more years of full-time experience is also available.

For Further Informatlon-Acomplete brochure is available from the M.B.A. program,
School of Management, University of Minnesota, 27119th Avenue South, Minneapolis, MN
55455.

MASTER OF BUSINESS TAXATION (M.B.T.)

Curriculum-This program is designed to help students acquire a conceptual
understanding of taxation and to develop technical competence in the practical application
of the rules of taxation in business and personal decision making. The program is offered
only in the evening through ContinUing Education and Extension. It is designed to
accommodate the nontraditional student who is employed during the day and enrolled in
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the program on a part-time basis during the evening. Students enrolled part-time can
expect to complete the program in approximately two years. Students enrolled full-time can
complete the program in a shorter period.

Special Application Requirements-Results of the Graduate Management Admis
sions Test (GMAT) orthe Law School Admission Test (LSAT) are required. Applicants will
be considered for admission during fall, winter, spring, or summer terms.

Degree Requirements-Students are required to have gained, through course work,
a common body of know/edge in the various areas of business. When the appropriate
course work is lacking, students must make up the deficiencies. These courses may be
taken after admission; graduate credit will not be granted in most cases.

Students must complete 45 credits, including 16 credits in business, economics, and
accounting, 13 credits in the fundamentals of tax, tax research, tax procedure, and
corporate tax, and 16 credits of elective tax courses. At least 4 credits of the course work will
serve as a basis for the Plan B project(s). Students must maintain a 3.00 grade point
average. The final examination is oral.

For Further Information-Contact the director of graduate studies, Business Taxa
tion, 645 Management and Economics Building, University of Minnesota, 271 19th Avenue
South, Minneapolis, MN 55455.

DOCTOR OF PHILOSOPHY

Curriculum-The goa/ of the Ph.D. program is to educate scholars who have the
ability to contribute to their field through theoretical and applied research, excellence in
teaching, and leadership in the profession. The following areas of specialization are
offered: accounting; finance; industrial relations; management information systems;
marketing, operations management; decision sciences; risk management and insurance;
strategic management and organization; transportation and business logistics.

Special Application Requirements-Scores from the Graduate Management Ad
mission Test (GMAT) are required unless the applicant has already taken the Graduate
Record Examination (GREl, in which case GRE scores may substitute for GMAT scores.

Degree Requirements-The program includes a field of specialization within the
School of Management, research methodology, a supporting field of study, written and oral
examinations, and a doctoral dissertation. If a student does not have a bachelor's or
master's degree in business administration, certain basic courses may also be required.
Three to four years of full-time study are usually required to complete the Ph.D.

Minor Requirements for Students Majoring in Other Fields-For the Ph.D. minor
in business administration, students must complete a cohesive program of 24 credits of
graduate work in the field, developed in consultation with an adviser who is a full member of
the graduate faculty in business administration.

For Further Information-A complete brochure is available from the director of the
Ph.D. program, School of Management, University of Minnesota, 27119th Avenue South,
Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Accounting (Acct)
5125. AUDITING PRINCIPLES AND PROCEDURES. (4 cr; prereq 3102, 3201 or ~3201)

The auditor's role and function. Includes audit standards, ethics, procedures, legal responsibilities.
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5126. INTERNAL AUDITING. (4 cr; prereq 5125)
Preparatory course for accounting students desiring to enter the internal auditing profession directly and for taklnQ
the certified internal auditor examination.

5127. EDP AUDITING. (4 cr; prereq 5125, MIS 3100, MIS 3098 or ~MIS 3098 or #)
Role of data processing in the auditing function. AUditing electronic data processing informaton systems.

5135. INCOME TAX ACCOUNTING. (4 cr; prereq 1025)
BasIc concepts of federal income taxation as applied to corporations, individuals, and fiduciaries, emphasiZing
income tax planning.

5180. ADVANCED ACCOUNTING. (4 cr; prereq 3102)
Consolidated statements, partnerships, fiduciary, international and fund accounting. Issues in reporting to the
Securities and Exchange Commission.

5230. CORPORATE TAXATION. (4 cr; prereq 5135, #)
Tax consequences at formaMn, operation, and liquidation of a business corporation.

5270. REPORTING FOR MANAGEMENT CONTROL. (4 cr; prereq 3201)
Management control systems, responsibility accounting, transler pncing problems, capital budgeting.

5285. BUDGETING-DETERMINISTIC PLANNING MODELS. (4 cr; prereq 3201)
Capital planning models, cash budgets, simulation. EmphasIS on computerized models.

5286. BUDGETING-PROBABILISTIC PLANNING MODELS. (4 cr; prereq 5285)
Applications of probabilistic models and other quantitative techniques to accounting problems.

5290. PERSPECTIVES OF TOP FINANCIAL EXECUTIVES. (4 cr; prereq 3201 or MBA 8035)
In-depth study 01 problems faced by top financial executives to better understand the work of a financial executive.
Interaction with executives in analysIs of a problem. Designed to sharpen skills in library researah, written and aral
expression, and ability to raise relevant questions.

5300. CURRENT TOPICS IN MANAGERIAL ACCOUNTING. (4 cr (may be repeated for cr]; prereq 3201)
Topics vary from quarter to quarter.

5310. CURRENT TOPICS IN FINANCIAL ACCOUNTING. (4 cr (may be repealed lor cr]; prereq 3102)
TopiCS vary from quarter to quarter.

5340. PARTNERSHIP TAXATION. (4 cr; prereq 5135)
Tax consequences of formation, operation, and dissolution of a partnership.

8050. PRINCIPLES OF ACCOUNTING I. (4 cr. §1050; not open to MBA and PhD students in SA)
BaSIC financial accounting concepts, application to recording and reporting bUSiness events.

8051. PRINCIPLES OF ACCOUNTING II. (4 cr, §1051, prereq 8050 or Grad Sch Mgmt approval; not open to MBA or
PhD. students in BA)

Accounting analySIS lor management and investor deCision making.

8101. FINANCIAL ACCOUNTING THEORY AND PRACTICE I. (4 cr, prereq MBA 8030, MBA 8035 or equiv, grad
mgmtll R student or Grad Sch Mgmt approval)

Development 01 generally accepted accounting pnnciples, asset valuation and Income determination, revenue
recognition, accounting for changing pnces, accounting and reporting for current and long-term assets.

8102. FINANCIAL ACCOUNTING THEORY AND PRACTICE II. (4 cr, prereq 8101, grad mgmtllR student or Grad Sch
Mgmt approval)

ContinuaMn of 8101. Accounting and reporting for current and long·term liabilities and slockholders eqUity,
leases. pensions, income taxes, statement of changes in financial pOSition, financial statement analysis.

8128. ANALYTIC REVIEW AND AUDIT SAMPLING. (4 cr; prereq #, Grad Sch Mgmt approval)
Effects of audit·specific population characterIStiCS and objectives on the use of standard statistical techniques;
theory of and methods for audlt·onented sampling approaches; n"ture of the aUditor's sampling deciSion
problems.

8135. INCOME TAX ACCOUNTING. (4 cr; prereq 8051, grad mgmt'lR student or Grad Sch Mgmt appmval)
Taxation of indiViduals, partnerships, and corporations. With emphaSIS upon the effect of Income taxabon on
business planning.

8150. FINANCIAL ACCOUNTING ISSUES. (4 cr; prereq 1050, 1051, grad mgmt/lR student or Grad Sch Mgmt
approval)

Accounting prinCiples and practices underlYing preparation of financial statements and addlllOnal disclosures.
Includes recent pronouncements on financial accounting.

8160. FINANCIAL STATEMENT ANALYSIS. (4 cr, §3160 prereq 1051, grad mgmt:IR Student or Grad Sch Mgmt
approval; not for accounttng majors)

Interpretation and analysis of financial statements for tnvestmenl and credit purposes.

8201. MANAGERIAL ACCOUNTING. (4 cr, §3201; prereq 8051, MIS 5101. grad mgmlilR student or Grad Sch Mgmt
approval)

Relevant accounting data for managerial planning and control. Includes behavioral aspects.
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8202. MANAGERIAL ACCOUNTING AND QUANTITATIVE METHODS. (4 cr; prereq 3201, grad mgmtllR student or
Grad Sch Mgmt approval)

Application of quantitative tools to accounting problems; understanding quantitative methods so that appropriate
accounting inputs are developed and applied to quantitative models.

8215. BEHAVIORAL ACCOUNTING. (4 cr; prereq 8201, grad mgmtllR student or Grad Sch Mgmt approval)
Behavioral aspects of the accountant's work.

8220. TAX RESEARCH. (2 cr; prereq 0135, grad mgmtllR student or Grad Sch Mgmt approval)
In-depth treatment of lax research methodology including tax questions, locating potential authority, assessing
potential authority, and communicating research resuits.

8225. TAX PROCEDURE AND PRACTICE. (3 cr; prereq 5135, grad mgmulR student or Grad Sch Mgmt approval)
Procedure dealing with the IRS including sources of IRS poiicy; processing returns; auditing returns; rulings and
determination letters; closing agreements; assessments and collections.

8230. TAXATION OF CORPORATIONS I. (4 cr; prereq 5f35 or 8135, grad mgmtllR student or Grad Sch Mgmt
approval)

Federal income taxation of corporations and shareholders. Organization of a corporation; establishmem of its
capital structure; determination of Its tax liability; dividends and other nonliquidating distributions, stock
redemptions, and liqUidations.

8255. MANAGERIAL COSTACCOUNTING. (4 cr. §3255, §5270; prereq 8051 ,grad mgmtllR student orGrad Sch Mgmt
approvai; not for accounting majors)

Use of cost accounting and analysis by management in setting policies making decisions, and maintaining
controls.

8330. TAXATION OF CORPORATIONS II. (4 cr; prereq 8230, grad mgmUIR student or Grad Sch Mgmt approval)
Corporate readjustments related to multiple corporations and consolidated returns.

8335. TAX EFFECTS ON BUSINESS DECISION MAKING. (4 cr; prereq 5135 or 8135, grad mgmtllR student or Grad
Sch Mgmt approval)

Business decisions heavily influenced by income tax considerations; approaches used to improve aconomic
effectiveness of decisions made.

8340. TAXATION OF PARTNERS AND PARTNERSHIPS. (4 cr; prereq 5135 or 8135, grad mgmUIR student or Grad
Sch Mgmt approval)

Reviews tax consequences associated with formation, operation, and dissolution of a partnership.

8350. TAXATION OF ESTATES, GIFTS, AND TRUSTS. (4 cr; prereq 5135 or 8135, grad mgmUIR student or Grad Sch
Mgmt approval)

Taxation of transfers under federal estate and gift tax laws. Includes property owned by the decedem; retained life
estates; transfers taking effect at death; revocable transfers; joint interest; powers of appointment; valuation
problems; expenses, debts, and taxes; charitable requests; marital deduction; taxable inter vivos gifts, gift splitting
and credits.

8354. TAX PLANNING FOR FAMiliES AND ORGANIZATIONS. (4 cr; prereq 8230, 8350, grad mgmtllR student or
Grad Sch Mgmt approval)

Interrelationships between federal taxes such as gift, estate, and income taxes. Use of trusts, partnerships,
corporations, and other entities as means of reducing the total tax impact on income and aocumulation and
distribution of wealth.

8356. TAXATION OF DEFERRED COMPENSATION AND FRINGE BENEFITS. (4 cr; prereq 8230, grad mgmUIR
student or Grad Sch Mgmt approval)

Federal income taxation of corporate deterred compensation and fringe benefits wtth emphasis on pension plans,
profit sharing plans, stock option plans, individual retirement aocounts, annuities and insurance, medical related
compensation benefits, and reporting requirements.

8360. STATE AND lOCAL TAXATION. (4 cr; prereq 5135 or 8135, grad mgmtllR student or Grad Sch Mgmt approval)
Minnesota individual and corporate income, property. sales, and excise taxes. Tax problems of businesses with
multistate operations.

8370. TAXATION OF PROPERTY TRANSACTIONS. (4 cr; prereq 5135 or8135, grad mgmtllR student or Grad Sch
Mgmt approval)

Determining realized gain or loss and racognlzed gain or loss, and tax treatment of that gain or loss on property
dispositions. Consequences of property transactions including depreciation, depletion, basis, and capital gains
problems.

8380. TAX ASPECTS OF INTERNAnONAl BUSINESS. (4 cr; prereq 8230, grad mgmulR student or Grad Sch Mgmt
approvai)

Multinational business operations and transactions involving foreign income. Tax consequences of transactions
with foreign organizations and by related foreign companies.

8390. CURRENT TOPICS IN TAXATION. (Cr ar; prereq 5135, grad mgmtllR student, #, Grad Sch Mgmt approval)
Current tax ieglslation and problems. Topics may vary from quarter 10 quarter.
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8805. SEMINAR I. (4 cr; prereq #. PhD student. Grad Sch Mgmt approval)
Economics modeling applied to accounting issues.

8810. SEMINAR II. (4 cr; prereq #. PhD student. Grad Sch Mgmt approval)
Empirical financial accounting research.

8820. SEMINAR III. (4 cr: prereq #. PhD student. Grad Sch Mgmt approval)
Behavioral accounting research.

8825. SEMINAR: AUDITING. (4 cr: prereq grad mgmVIR student. #. Grad Sch mgmt approval)

8845. ADVANCED ACCOUNTING PROBLEMS. (4 cr [may be repeated for crl: prereq grad mgmVIR student. #. Grad
Sch mgmt approval)

Discussion of and reports on selected topics in accounting: topics vary from quarter to quarter.

8990. READINGS IN ACCOUNTING. (Cr ar: prereq #, Grad Sch Mgmt approval)
Readings useful to individual students but not available in regular courses.

8995. RESEARCH IN ACCOUNTING. (Cr ar: prereq #. PhD student. Grad Sch Mgmt approval)

Business Administration (BA)
8200. LIBRARY ACCESS FOR BUSINESS RESEARCH. (1 cr; prereq Sch Mgmt PhD student or # and Grad Sch Mgmt

approval)
Introduction to library research techniques and business information sources including books. periodicals.
government publications, dissertations. conference proceedings. statistics. trade associations. consultants. data
bases. and special library collections,

8210. PH.D. TEACHING SEMINAR. (4 cr; prereq Sch Mgmt PhD student or # and Grad Sch Mgmt approval)
Topics include instructional design, teaching objectives. research on teaching. testing. and course evaluation.
Students examine different teaching philosophies and alternative instructional approaches.

8220. PH.D. RESEARCH SEMINAR. (4 cr; prereq 8200. MBA 8005. Sch Mgmt PhD student for at least two qtrs or # and
Grad Sch Mgmt approval)

Overview of research, Alternative approaches to research (historical. case, survey, experimental, anaiytic).
philosophy of science, subject and method bias, subject concerns, reliability, logic, validity, hypothesis
statements, and generalization.

Business, Government, and Society (BGS)
8009. BUSINESS AND GOVERNMENT I: GOVERNMENT ECONOMIC REGULATION OF BUSINESS. (4 cr: prereq

MBA 8055, grad mgmVIR student or # and Grad Sch Mgmt approval)
American industrial structure, conduct, and performance, Problems of business and iabor concentration and their
implications, Antitrust laws and their applications to individual business enterprise, Alternatives to antitrust.
Antitrust laws as a form of business-government Interaction and implications of this experience for other areas of
interaction.

8010. BUSINESS AND GOVERNMENT II: GOVERNMENT SOCIAL REGULATION OF BUSINESS. (4 cr; prereq MBA
8055, grad mgmVIR student or # and Grad Sch Mgmt approval)

The public policy process as a regulator of business behavior. Regulation to achieve key social objectives-envi
ronmental protection, product and job safety, equal employment opportunity. ERISA, and other regulation, Role of
social responsibility and business ethics, Monitoring economic and social trends. Organizing for social
responsiveness.

8017. ORGANIZATIONAL POLITICS AND MANAGEMENT. (4 cr: prereq grad mgmtilR student or Grad Sch Mgmt
approval)

Political aspects of managing a large corporation. Political considerations examined both in terms of the political
process within an organization and in terms of the organization's political relationships with other institutions.

8019. TOPICS IN BUSINESS, GOVERNMENT, AND SOCIETY. (4 cr: prereq 3002 or #)
Selected topics and problems of current interest and of a varied nature considered in depth. Class discussion and
course proJects, Content varies trom quarter to quarter depending on the instructor.

Business Law (BLaw)
8158. INTRODUCTION TO LAW, AND THE LAW OF CONTRACTS AND AGENCY. (4 cr, §3058; prereq Econ 1002,

grad mgmVIR student or Grad Sch Mgmt approval)
Origin of law, its place in and effect upon society: history and development of law; systems of courts, legal
procedure, Extensive study of the law of contracts as the basic law affecting business transactions. law affecting
the reiationship between principal and agent, master and servant, and employer and employee.
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8278. LAW: PARTNERSHIPS, CORPORATIONS, AND LAW OF REAL PROPERTY. (4 cr, §3078; prereq 8158, grad
mgmVIR student or Grad Sch Mgmt approval)

Partnership and corporate forms of business entities including methods of creating these relationships and law
developed to regulate and control these organizations and their members. Basic concepts and principles of real
property law; transfers of ownership, centrol of and encumbering such interests.

8288, LAW OF PERSONAL PROPERTY, SALES CONTRACTS, COMMERCIAL PAPER, AND WILLS AND
ESTATES. (4 cr, §3088; prereq 8158, grad mgmtllR student or Grad Sch Mgmt approval)

Basic concepts of personal property including rights of possessors, bailee, finders and holders of security
interests. Extensive study of the law affecting sales of goods contracts and contracts referred to as commercial
papers (negotiable instruments), with emphasis on effect of the Uniform Commercial Code. Law of wills and
estates In passing rights to property in event of death.

Decision Sciences (DSci)
8500. MANAGEMENT OF THE DECISION SCIENCES PROCESS. (4 cr. §OM 8041)

Principles and methods for defining, planning. controlling, and implementing a project involving application of
decision sciences concepts, methods, and systems. Project selection and definition. assessment of implementa
tion climate, development of proJect plan, resource planning and scheduling, project monitoring and evaluation,
and management of implementation process.

8510. PROBLEM FORMULATION. (2 cr)
Principles and methods of problem formulation. Human problem solving, the creative process, group problem
definition, and formulation methods involving cause and eHect and taxonomic and systems perspective lines of
reasoning.

8520, DATA ACQUISITION, STORAGE, RETRIEVAL, AND PRESENTATION. (2 cr; prereq MBA 8020, MBA 8025 or
equlv)

Introduction to basic concepts and development of skills in acquisition, storage, retrieval, and presentation of data
to support deCision making.

8530. STATISTICAL METHODS AND APPLICATIONS I: REGRESSION ANALYSIS. (4 cr, §QA 8191; prereq MBA
8020 or equiv)

Regression and correlation models, inferences in simple and multiple regression. multicollinearity, indicator
variables, variable selection techniques, treatment of assumption violations, applications to management
problems, basic concepts of experimental design.

8540. DETERMINISTIC METHODS AND APPLICATIONS. (4 cr, §QA 5000; prereq MBA 8025 or equiv)
Formulation and analysis of basic deterministic modeis of management science. Mathmatical programming
models, including linear and integer programming models and network flow models. Use of computer codes to
analyze these models.

8550. SIMULATION METHODS AND APPLICATIONS. (4 cr, §QA 8219; prereq 8530 or equiv)
Introduction to rationale and 20alysis of simulation modele. Prj,'ci~les of Monte Carlo simulation. Survey of
simulation types. Experimental deSign for simulation.

8560. FORECASTING METHODS AND APPLICATIONS. (4 cr; prereq 8530 or #)
Exploratory data analysis, exponential smoothing, classical decomposition, regression (classical and robust), and
subjective approaches with applications to problems of managerial decision making. Principles of forecast
management, including measuring forecast performance and managing the forecast function.

8611. IMPLEMENTATION OF DECISION SCIENCE MODELS AND SYSTEMS. (4 cr, §QA 8110)
Current theory, practice, and research into implementation of decision sciences models and systems. Planned
introduction of technical systems into organizations. Discussion of major research questions and appropriate
research methodOlogies.

8612. PROBLEM FORMULATION AND DECISION MAKING. (4 cr, §QA 8100)
Problem solving from perspective of selected concepts in decision sciences. Current research relevant to concept
of problem formulation.

8631. STATISTICAL METHODS AND APPLICATIONS II: MULTIVARIATE METHODS. (4 cr, §QA 8192; prereq 8530
or equiv)

Introduction to multivariate statistical analysis; one and two sample tests on means; linear discriminant analysis;
canonical correlation; multivariate analysis; applications to management problems with use of packaged
statistical routines.

8632. STATISTICAL METHODS AND APPLICATIONS III: ANALYSIS OF VARIANCE AND EXPERIMENTAL
DESIGN. (4 cr, §QA 8193; prereq 8530 or equiv)

Analysis of variance for one-way, two-way, and multi-way data. Basic concepts of statistical design and analysis of
results. Randomized block, latin square, cross-over, factorial deSigns, confounding; estimation and comparison of
effects; response surfaces; applications in business administratiOn.
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8633. BAYESIAN INFERENCE AND DECISION THEORY. (4 cr, §QA 8271; prereq Stat 5122 or equiv or #)
Probability assessment; utility theory; Bayesian inference and Its relationship to classical inference; statistical
decision theory, primarily from a Bayesian perspective; management applications.

8641. MATHEMATICAL PROGRAMMING METHODS AND APPLICATIONS I: LINEAR PROGRAMMING. (4 cr, §QA
8231; prereq 8540)

Advanced methods in linear programming: revised simplex, primal-dual. and large-scale methods, including
decomposition and partitioning and methods for bounded vanables.

8642. MATHEMATICAL PROGRAMMING METHODS AND APPLICATIONS II: NONLINEAR PROGRAMMING. (4 cr;
prereq 8540)

Methods lor unconstrained and constrained nonlinear models, including Fibonocci Search, steepest decent,
Newton's method, conjugate direction methods, quasi-Newton methods, Kuhn-Tucker condllions, gradient
projection, and penalty and barrier function methods.

8643. MATHEMATICAL PROGRAMMING METHODS AND APPLICATIONS III: INTEGER PROGRAMMING AND
NETWORK FLOW MODELS. (4 cr; prereq 8540)

Integer programming models and methods, including branch and bound, culling plane methods, and integer
programming over cones. Networks and graphs, network lIow models and methods, out of kilter method, traveling
salesman model.

8715. FOUNDATIONS FOR RESEARCH IN DECISION PROCESSES. (4 cr; prereq PhD student in DSci or #)
Examination of models of decision process. Interpretation of decision making in human affairs from perspective of
selected concepts in congltive psychology. Application of concepts of problem analysis in decision making to
planning and decision support.

8735. FOUNDATIONS FOR RESEARCH IN APPLIED STATISTICS. (4 cr; prereq PhD student in DSci or #)
In-depth examination of two major research streams involving statistical/decision-theoretic methods. Topics vary
according to faculty and student interests.

8745. FOUNDATIONS FOR RESEARCH IN APPLIED MATHEMATICAL MODELS. (4 cr; prereq PhD student in DSci
or #)

In-depth examination 01 two to three major research areas involving mathematical models. Topics vary according
to faculty and student interests.

8799. SEMINAR: DECISION SCIENCES. (4 cr; prereq PhD student in DSci or #)
Examination of current literature and research methods in decision sCiences. Topics vary according to faculty and
student interests.

8850. TOPICS IN DECISION SCIENCES. (1-6 cr; prereq 3055)
Seminar to provide a forum for broad range of state-of-the-art tOPiCS in the area of management sciences.

8990. READINGS IN DECISION SCIENCES. (Cr ar; prereq #, Grad Sch Mgmt approval)

8995. GRADUATE RESEARCH IN DECISION SCIENCES. (Cr ar; prereq #, Grad Sch Mgmt approval)

Finance (BFin)
8100. CASES IN FINANCIAL MANAGEMENT. (4 cr; prereq MBA 8040 or #, grad mgmVIR student orGrad Sch Mgmt

approval)
Introduction to corporate project analysis and financial planning and to corporate financial decision making. Cases
used to illustrate what modern finance theory implies for evaluation of operating, e.g, marketing, production,
strategic, and capital structure decisions. Intended pnmarily for students not specialiZing In "nance.

8150. THEORY OF FINANCE. (4 cr; prereq MBA 8040 or #, grad mgmVIR student or Grad Sch Mgmt approval)
Rigorous introduction to modern theory of finance. Discussion of, inter alia, capital budgeting, capital structure,
dividend policy, asset priCing, application of option pricmg to corporale finance, and efficiency of fmancial markets.

8200. FINANCIAL MARKETS AND INTEREST RATES. (4 cr: prereq MBA 8040 or #, grad mgmVIR student or Grad
Sch Mgmt approval)

Survey of financial markets of modern economies and introduction to theory of how interest rates in the various
markets are related. Discussion of, inter alia, interest rate term structure, relationship between interest rate and
exchange rate, inflation and Interests rates, and use of financial futures.

8300. INVESTMENTS AND SECURITY ANALYSIS. (4 cr; prereq 8150, 8200 or #, grad mgmt/IR student or Grad Sch
Mgmt approval)

Introduction to investment decision making for individuals and institulions. Discussion of. inter alia, alternalive
methods of choosmg securities and managing portfolios, with emphasis on risk-return characteristics of securities.

8400. INTERNATIONAL FINANCIAL MANAGEMENT. (4 cr; prereq 8150 or #, grad mgmVIR student or Grad Sch
Mgmt approval)

Implications of modern finance theory tor the multinational corporation. Discussion, for background, of alternative
exchange rate regimes and risks each regime imposes on the multinational and how different international risks
influence basic corporate financial decisions.
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8700. SEMINAR: WORKING CAPITAL MANAGEMENT. (4 cr; prereq 8150 or #, grad mgmt/IR student or Grad Sch
Mgmt approval)

Introduction to how working capital should be managed in theory, with applications of theory. Extended discussion
of use of risk, return, and valuation in management of working capifal.

8701. SEMINAR: CORPORATE INVESTMENT AND FINANCIAL STRATEGY. (4 cr; prereq 8150 or #, grad mgmt/IR
student or Grad Sch Mgmt approval)

In-depth theoretical analysis of long-term financial decisions. Discussion of, inter alia, Modigliani-Miller results for
capital structure and dividend policy, and use of capital asset pricing models in capilal budgeting decision making.

8702. SEMINAR: FINANCIAL MANAGEMENT OF FINANCIAL INSTITUTIONS. (4 cr; prereq 8150, 8200 or #. grad
mgmt/IR student or Grad Sch Mgmt approvai; Econ 3101 Or Econ 3105 recommended)

Introduction to decision making in commercial banks and other depository institutions, with emphasis on lending
and funding decisions. Interest rate risk and, inter alia, influence of technological change on banking business.

8703. SEMINAR: PORTFOLIO THEORY AND MANAGEMENT. (4 cr; prereq 8300 or #, grad mgmt/IR student or Grad
Sch Mgmt approval)

Detailed discussion of how portfolios should be managed in theory and how in practical circumstances theory can
be approximated. Special attention to computer-based methods of portfolio management.

8704. SEMINAR: INTERNATIONAL FINANCIAL MANAGEMENT, (4 cr; prereq 8400 or #, grad mgmt/IR student or
Grad Sch Mgmt approval)

Alternative theories of exchange rate determination; how well they predict exchange rate movements. Spot and
future foreign exchange markets and management of foreign exchange and exchange control risk.

8705. SEMINAR: THE FEDERAL RESERVE SYSTEM, ITS HISTORY AND CONTROVERSIES. (4 cr; prereq 8200 or
#, grad mgmUIR student or Grad Sch Mgmt approval, Econ 3102 and Econ 3701 recommended)

Ways in which the Federal Reserve System has sought to realize its central bank objectives; response of critics. Its
responsibility as lender of last resort considered at length. How observations on interest rates and monetary
aggregates should be interpreted, given way system is conducting monetary policy.

8706. SEMINAR: REGULATION OF FINANCIAL INSTITUTIONS AND MARKETS. (4 cr; prereq 8150 or #, grad
mgmUIR student or Grad Sch Mgmt approval, Econ 3101 or Econ 3105 recommended)

Why banks and other depository institutions have been regUlated and how regulation has changed, particularly
since the end of World War II. Meaning of deposit insurance stressed. Possibility of laissez-faire regulalory policy
considered at length. Discussion and appraisal of regulation of financial markets.

8800. SEMINAR: SPECIAL TOPICS IN FINANCE. (Cr ar [may be repeated forcr]; prereq #, grad mgmt/IR student or
Grad Sch Mgmt approval)

Discussion of problem or development of particular interest in finance. Students should inquire about topic.

8850. INDEPENDENT STUDY IN FINANCE. (Cr ar [may be repeated for crl; prereq #, grad mgmt/IR student or Grad
Sch Mgmt approval)

Problems or developments of special interest in finance.

8990. READINGS AND RESEARCH IN FINANCE. (Cr ar [may be repeated for crl; prereq PhD student or #)
Sequence of six seminars (8990 I-VI), to be taken in numerical order. Titles are Theory of Finance I; Theory of
Finance II: Introduction to the Microeconomic Theory of Investment; Theory of Finance III: Investment, Financial
Markets and Interest Aates; Financial Intermediation; Corporate Finance; and Empirical Issues in Finance.

Management (Mgmt)
5101. ADVANCED TOPICS IN MANAGEMENT. (Cr ar [may be repeated for cr]; prereq sr or grad student and #)

Specialized !opics; content varies from quarter to quarter.

5175. BUSINESS FORECASTING. (4 cr; prereq 3001 or 8001 or MBA 8010, DSci 3055 or #)
Methods of economic, SOCial, and technological forecasting and applications to problems of managerial decision
making and planning.

8001. FUNDAMENTALS OF MANAGEMENT. (4 cr, §3001; not open to MBA and PhD students in business
administration)

Evolving stUdy of concepts, theory, research, and operational problems of management. Factors and relation
ships necessary to estabiish and achieve organizational objectives: goals, policies. procedures; the planning
process; control systems; organIZational structure and behavior; leadership. Case studies to develop analytic
skills and to provide insight into management problems.

8004. ADVANCED TOPICS IN MANAGEMENT. (4 cr [may be repeated for crl; prereq 3001 or 8001 or MBA 8010, grad
mgmt/IR student or Grad Sch Mgmt approval)

Topics of special interest; content varies from quarter to quarter.

8006. PSYCHOLOGY IN MANAGEMENT. (4 cr, §3002; prereq grad mgmt/IR student or Grad Sch Mgmt approval)
Development and application of behavioral principles, methods, and skills fundamental to managenal compe
tence in preventing and solving problems Within and between individuals and groups and that aid in effective
utilization of human resources. Various laboratory procecures used to study these concepts, methods, and skills
and furnish practice in applying them to management problems.
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8007. CONFERENCE AND DISCUSSION METHODS IN MANAGEMENT. (.. cr, §3003; prereq 8006, grad mgmtllR
student or Grad Sch Mgmt approval)

Theory and research related to use of conference and discussion methods for line managers in organizations.
Stresses theory, methods, and skill building in organizing and conducting problem-solving discussions and
conferences.

8008. ENTREPRENEURSHIP AND THE SMALLER ENTERPRISE. (4 cr; prereq completion business core courses.
grad mgmlllR student or fI and Grad SCh Mgmt approval)

Assessment of opportunities and constraints in establishing and managing one's own firm; topics include
structuring a new venture, buying into an eXisting enterprise, owning an enterprise versus becoming a principal
employee in a new venture. Case method.

8009. PLANNING AND CONTROL FOR LINE MANAGEMENT. (4 cr; prereq grad mgmlllR student or Grad SCh Mgmt
approval)

Planning at the unit and divisional level for the short and intermediate term. Integration of unij and divisional plans
with plans of other units and with organization-wide plans. Control systems-physical, financial, andhuma~
their applicaton at the unit, divisional, and organizational levels. Planning and control of individual projects and
programs; tactics for their justification to top management.

8012. ORGANIZATIONAL BEHAVIOR AND MANAGEMENT ANALYSIS. (4 cr; prereq grad mgmlllR student or Grad
Sch Mgmt approval)

Concepts, theories. and empirical research relevant to diagnosis, prediction, and control ot human behavior in
complex organizations. Models and techniques for analyzing group processes. leadership styles. and organiza
tional structure, change, and environment. Students prepare papers based on their own research or on secondary
analysis of existing literature.

8018. LINE MANAGEMENT: INITIATING AND IMPLEMENTING ACTION. (4 cr prereq grad mgmlllR student or Grad
Sch Mgmt approval)

Operating problems faced by line managers. Stresses entrepreneurship and implementation of decisions rather
than analysis and decision making. Cases, in-class visits by operating managers, and classroom projects and
demonstrations.

8021. ORGANIZATION DESIGN AND DEVELOPMENT. (4 cr; prereq grad mgmlllR student or Grad SCh Mgmt
approval)

Design and implementation of organizational change. An information processing point of view used to examine
design of communication. decision-making, and task systems. Theories and techniques of change at both the
organization-wide and individual levels. Emphasis on development of skills in management ofchange and conflict.

8022. CAREER MANAGEMENT. (4 cr; prereq grad mgmtJlR student or Grad Sch Mgmt approval)
Maximizing effectiveness of immediate subordinates. Determining one's own best career path. Topics include
coaching. team building, self-assessment, and path analysis.

8101. SEMINAR IN STRATEGIC MANAGEMENT. (4 cr; prereq PhD student or fI and Grad SChool Mgmt approval)
Research and theory on strategic management, including policy formulation and implementation. long-range
corporate planning, internal organizational design, administrative behavior, management of external environ
ment, interactions between business, government, and society, and interorganizational relations.

8102. HISTORY OF MANAGEMENT THOUGHT. (4 cr, §8011; prereq PhD student or fI and Grad School Mgmt
approval)

History and philosophy of management thought as it emerged from economics, sociology, psychology, industrial
engineering, and management perspectives.

8201. FOUNDATIONS OF BUSINESS-GOVERNMENT-SOCIETY. (4 cr; prereq PhD student or fI and Grad SChool
Mgmt approval)

Original works in political philosophy, legal philosophy, social theory, and economics. Understanding of history of
thought in this area. critical awareness of competing contemporary approaches to public policy decisions.

8202. EXTERNAL AFFAIRS MANAGEMENT. (4 cr; prereq PhD student or fI and Grad School Mgmt approval)
How organizations adapt to external pressures and manage their external affairs. Topics include environmental
uncertainties. government regulation, collective action, and public opinion. Proactive and reactive organizational
strategies, major ethical issues.

8203. RESEARCH TOPICS AND METHODS IN BUSINESS-GOVERNMENT-SOCIETY. (4 cr [may be repealed forcr);
prereq PhD student or fI and Grad School Mgmt approval; at least two courses in statistics andtor
research methodology desirable)

Designed to help students understand current research area. identlly research topics, formulate researchable
problems. and choose appropriate methods. Critique of methods used in outstanding current research reqUired.

8251. BUSINESS RESEARCH METHODS AND TECHNIQUES. (4 cr; prereq DSCi 1050, grad mgmlllR student or
Grad Sch Mgmt approval)

Examination and evaluation of research techniques; scientific method and philosophy; project design; data
sources and analysis. Place of research in business administration. Student projects.

8301. SEMINAR IN ORGANIZATION BEHAVIOR. (4 cr; prereq PhD student or fI and Grad School Mgmt approval)
Major theories and current research on individual and group processes in organizations from a micro perspective.
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8302. SEMINAR IN ORGANIZATION THEORY. (4 cr; prereq PhD student or # and Grad School Mgmt approval)
Major theones and current research on organizational and interorganizational topics from a macro perspective.

8303. ORGANIZATIONAL RESEARCH SEMINAR. (4 cr [may be repeated for cr]; prereq PhD student or # and Grad 1,
School Mgmt approval)

Special advanced topics and research problems on specific organizational issues. Development of focused
research problems, theory building, hypotheses formulation. research design, and observations.

8401. SEMINAR IN STRATEGY FORMULATION. (4 cr; prereq PhD student or # and Grad School Mgmt approval)
Theories and current research on processes by which organizations develop goals, objectives, strategic policies,
long-range plans, and programs. Theories and research across functions of marketing, finance, accounting,
operations research, and other disciplines.

8402. SEMINAR IN STRATEGY IMPLEMENTATION. (4 cr; prereq PhD. student or land Grad School Mgmt approval)
Theories and current research on organizational and procedural aspects of using and integrating physical,
finanCial, and human resources in Implementation of strategic plans and programs.

8403. STRATEGIC MANAGEMENT RESEARCH SEMINAR. (4 cr (may be repeated for crJ; prereq PhD student or #
and Grad School Mgmt approval)

Special, advanced theories and research In strategic management. Designed to help students formulate strategic
problems. create theories and hypotheses, design research, collect and analyze data, and critique current
theories and methods used to examine strategic managerial problems.

8801. SEMINAR: INTERPERSONAL RELATIONS. (4 cr; prereq 3002 or 6006, grad mgmtllR student or Grad Sch Mgmt
approval)

8802. SEMINAR: MANAGEMENT. (4 cr; prereq grad mgmtllR student, 3001 or 8001 or MBA8010 or # and Grad Sch
Mgmt approval)

8990. READINGS IN MANAGEMENT THEORY AND ADMINISTRATION. (Cr ar; prereq 2nd-yrgrad student, requisite
introductory courses, consent of adviser, # and Grad Sch Mgmt approval)

Intensive research In a particular subJect; preparation of a major term paper normally required.

8995. GRADUATE RESEARCH IN MANAGEMENT THEORY AND ADMINISTRATION. (Cr ar; prereq 2nd-yr grad
student, requisite inroductory courses, consent of adviser, # and Grad Sch mgmt approval)

Special research projects on a specific problem completed in cooperation with a business firm.

Management Information Systems (MIS)
5102. INTRODUCTION TO INFORMATION SYSTEMS ANALYSIS. (4 cr [cr cannot be applied to MBA programs begun

after December 15, 1979); prereq 3098, 3100, 3101)
Phases within the life cycle for development of an information system application. Emphasis on standards, tools,
and techniques required in analysis of information requirements and in logical design. Processing alternatives and
alternative approaches to systems design.

5103. DATA STRUCTURES AND FILE PROCESSING. (4 cr [cr cannot be applied to MBA programs begun after
December 15, 1979J; prereq 5098, 3100, 3101)

Principles and techniques of data organization, physical representation of data in a computer system, and file
processing strategy to meet user information requirements and system performance objectives. Topics include
theory of files; data storage devices; record design; sequential and random processing; linked structures;
indexing; hashing; balanced search trees; multiattribute search; inverted and multi/ist file organizations;
hierarchic, network, and relational structures; sorting; data compression; and data integrity. Students establish
and manipUlate data structures at the University computer facility.

5199. SOFTWARE ENGINEERING: TESTING SOFTWARE QUALITY. (4 cr, §CSci 5199; prereq advanced undergrad
standing or grad status, extensive programming experience and #)

For those concerned with technicai and managerial dimensions of software reliability. Survey of major issues in
software reliability and testing with emphasis on use of practical techniques. Includes management issues,
program testing, design considerations for testing and reliability, test documentation, documentation and
procedure testing, data testing, and testing tools.

5300. SURVEY OF COMPUTERS AND MANAGEMENT INFORMATION SYSTEMS. (4 cr [cr cannot be applied to MBA
programs begun after December 15, 1979J, §5100, §8300; prereq 3098 or 3099 or '3098 or ~3099)

Computer appreciation course providing technical background for understanding and raising issues treated in
later MIS courses. Structure and operation of computer systems. Hardware technology and software develop
ment. Tools and methods for developing computer applications. Structure and components of MIS. Using a
computer in organizations to support operations and management-in planning and control, and decision making.
MIS development, organization, management, and evaluation. Acquiring computer resources. The computer
industry and profeSSion. Intended for non-M.B.A. graduate students desiring one course in MIS.
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8279. LEGAL ASPECTS OF COMPUTING. (4 cr: prereq 8313 or 8304, grad mgmt/IR student or 2nd- or 3rd-yr law
student, #, Grad Sch Mgmt approval)

Seminar exploring legal dimensions of computers: liability in their use: problems of evidence and record keeping;
contracting for computer use: protection of computer programs: privacy: antitrust and competitive practices in
computer industry: implications of computer use in selected application areas: and use of computers in legislative
and judicial processes.

8300. COMPUTERS AND MANAGEMENT INFORMATION SYSTEMS. (4 cr, §5100, §5300: prereq MBA 8005, grad
mgmt/IR student or Grad Sch Mgmt approval)

Computer appreciation course providing technical background for understanding and raising issues treated in
later MIS courses. Structure and operation of computer systems. Hardware technology and software develop
ment. Tools and methods for developing computer applications. Structure and components of MIS. Using a
computer to support operations and management-in planning and control, and decision making. MIS
development, organization, management, and evaluation. ACQuiring computer resources. The computer industry
and profession.

8301. PROGRAM DESIGN AND PROGRAMMING. (4 cr: prereq grad mgmVIR student, MBA 8005, MIS 8300 or ~M1S
8300, Grad Sch Mgmt approval)

Theory and practice of program design: factoring, decomposition, coupling. cohesion, top-down development.
Elementary data and control structures and inpuVoutput operations. Coding in COBOL and one other language.
The programming environment for information systems: operating systems, job control language, compilers,
specifications, programming technologies. Survey of programming tools and programming literature.

8302. SYSTEMS ANALYSIS AND DESIGN. (4 cr: prereq 8301, grad mgmVIR student or Grad Sch Mgmt approval)
Processes to define information reqUirements, construct a logical model of the Information system, and prepare a
general design. Procedures to define program specifications, develop procedures and documentation, and plan
implementation. Includes study of and practice with tools, techniques, and concepts used by the systems
analyst/designer in either the MIS or user organization.

8303. DATA STRUCTURES, FILE PROCESSING, AND RETRIEVAL LANGUAGES. (4 cr, §5t03: prereq 8301, grad
mgmVIR student or Grad Sch Mgmt approval)

Designed for users of data bases and data base management systems. Nature of data and computer storage
devices. Principles of storing, processing, and retrieving data. Record design. Sequential and random processing
including indexing, hashing, and multiattribute search mechanisms. Hierarchic and multifile data structures. High
level data languages for retrieval and report generation. Introduction to data base management systems and role
of the data base administrator. Students establish and manipUlate data structures using data base management
systems at the University computer facility.

8304. MIS ADMINISTRATION. (4 cr, §8269: prereq 8302, grad mgmVIR student or Grad Sch Mgmt approval)
Administration of management information systems. Topics include project selection and control, staffing and
organizing the MIS activity, performance measurement and evaluation, and use of outside services.

8312. ADVANCED SYSTEMS DEVELOPMENT AND ADMINISTRATION. (4 cr: prereq 8302, grad mgmVIR student or
Grad Sch Mgmt approval)

Development of specialized skills and understanding necessary to select systems development projects and
direct and control the systems development process including analysis, design, and programming: and apply
advanced techniques and resources including software tools and analysis, design, and programming methodolo
gies. Includes study of data communications networks and distributed data processing.

8313. ADVANCED DATA BASE DESIGN, MANAGEMENT SYSTEMS, AND ADMINISTRATION. (4 cr, §8249: prereq
8303, grad mgmt/IR student or Grad Sch Mgmt approval)

Managing organizational data resources. HistOry, motivation, and objectives of data base management. Data
base design, definition, creation, and documentation. Data base update, maintenance, and reviSion. Selection,
acquisition, and use of data base management systems. Role of data base administrator. Data base integrity,
security, and privacy. Data base machines and distributed data bases,

8850. TOPICS IN MANAGEMENT INFORMATION SYSTEMS. (Cr ar [may be repeated for crl: prereq #, Grad Sch
Mgmt approval)

Discussion and analysis of current topics and developments in management information systems: e.g .. computers
and the law, software systems, data management, social implications of computer use, artificial intelligence,
automated systems design.

8985. MIS RESEARCH SEMINAR. (4 cr [may be repeated for cr]: prereq PhD candidate in MIS or # and Grad School
Mgmt approval)

Underlying concepts and fundamental problems of management information systems. Exploration of literature
and research. Evaluation of current research and preparation of research topic analyses.

8990. READINGS IN MANAGEMENT INFORMATION SYSTEMS, (Cr ar: prereq consent of adviser, #, 2nd-yr grad
student, requisite introductory courses, Grad Sch Mgmt approval)

8995. GRADUATE RESEARCH IN MANAGEMENT INFORMATION SYSTEMS. (Cr ar; prereq consent of adviser, #,
2nd-yr grad student, requisite introductory courses, Grad Sch Mgmt approval)
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Marketing (Mktg)
8040. INTERNATIONAL BUSINESS. (4 cr. §BGS 3004. §Mgmt 6040; prereq grad mgmVIR student. MBA core

courses...or MBA 6045 and 6 ...and Mgmt 3001 or 6001...or Grad Sch Mgmt approval)
Environmental factors affecting international business; some coverage of foreign trade; emphasis on multinational
operations such as marketing and management; comparative management in international markets.

8060. MARKETING SYSTEMS. (4 cr; prereq MBA core courseS...or 6000 and 6. grad mgmvlR student or Grad Sch
Mgmt approval)

Systems approach to marketing institutions and their interrelationships in marketing channels. Institutional,
functional. and social aspects of distribution channels. EmphaSIS on problems of channel management such as
design, conflict, power. and control. Social issues and deviant systems.

8076. SALES MANAGEMENT. (4 cr; prereq MBA core courses...or MBA 6045 and 6, grad mgmVIR student or Grad Sch
Mgmt approval)

The promotion function as a facet of marketing strategy; the promotion mix; organization of promotional activities;
selection of advertising media; advertiser-agency relationships; management of personal selling including
establishing. directing. and controlling a field sales force; promotional budgets. Case materials used.

8078. MARKETING COMMUNICATIONS. (4 cr; prereq MBA core courses or MBA 6045. grad mgmt/lR student or Grad
Sch Mgmt approval)

Design and evaluation of marketing communications; communication theory. theories of persuasion and attitude
change. message creation and execution, marketing communications media and audience research data. and
methods of measuring communication effectiveness.

8079, RETAIL MANAGEMENT. (4 cr; prereq MBA core courseS...or MBA 6045 and 6, grad mgmVIR student or Grad
Sch Mgmt approval)

Principles and methods of retail management. Lectures and case materials focus on major decision areas such as
site selection. layout, merchandising. budgeting, and control. Social issues. trends, and future retaiiing systems.

8084. PRICE POLICY. (4 cr; prereq MBA core courses...or MBA 6045 and 6, grad mgmVIR student or Grad Sch Mgmt
approval)

Managerial aspects of pricing decisions. Methods used and factors considered in developing and revising pricing
policies in a variety of organizational contexts. Topics include influences on price 01 demand. costs. competition,
and legai constraints; pricing strategies and tactics; pricing models.

8066. PRODUCT POLICY. (4 cr; prereq MBA core courseS...or MBA 6045 and 6, grad mgmVIR student or Grad Sch
Mgmt approval)

Determination of what products and services an organization should offer. Modification of existing product lines.
planning and evaluation of new ventures. analysis of an organization's portfolio of prodUcts and markets.
Extensive use of cases drawn from consumer and industrial manufacturing. retailing, and not-for-profit institutions.

6090. MARKETING TOPICS. (4 cr [may be repeated for cr]; prereq MBA core courses...or MBA 6045 and 6. grad
mgmlllR student or Grad Sch Mgmt approval)

Selected topics and problems of current interest and of a varied nature considered in depth. Class discussion and
course proJects. Content varies from quarter to quarter.

8095. MARKETING RESEARCH. (4 cr; prereq MBA core courses...or MBA 6045 and 6, grad mgmVIR student or Grad
Sch Mgmt approval)

Survey. observational. and experimental techniques used in marketing research. Application of these techniques
to selected marketing problems. Class project involves utilizing one or more 01 these techniques to study an actual
marketing problem.

8096. MARKETING RESEARCH: ADVANCED ANALYSIS AND FIELDWORK. (4 cr; prereq 6095). grad mgmVIR
student or Grad Sch Mgmt approval

Application of multivariate statistical and scaling techniques to marketing data. Class project involves use of one or
more of these techniques to stUdy an aclual marketing problem.

8098. INTRODUCTION TO CONSUMER BEHAVIOR. (4 cr; prereq MBA core courses or MBA 8045). grad mgmVIR
student or Grad Sch Mgmt approval

Applications 01 the behavioral sciences to understanding human behavior in the marketplace. Topics include
perception. learning. attitude theory and measurement. persuasion. motivation. personality. social and cultural
influences, family decision making. the social influence process, consumer decision-making strategies, manage
rial implications of consumer research and consumerism.

8800. SEMINAR: MARKETING THEORY. (4 cr; prereq MBA core courses...or MBA 8045 and 6), grad mgmVIR student
or Grad Sch Mgmt approval

8810. SEMINAR: CONSUMER BEHAVIOR. (4 cr; prereq 6096, grad mgmUIR student or Grad Sch Mgmt approval)

8820. SEMINAR: SOCIAL AND ECONOMIC ASPECTS OF MARKETING. (4 cr; prereq MBA core courses...or MBA
6045 and 6. grad mgmVIR student or Grad Sch Mgmt approval)

8990. READINGS IN MARKETING. (Cr ar; prereq MBA core courses...or MBA 6045 and 6 ...and consent of adviser. #,
Grad Sch Mgml approval)

Readings useful to student's individual program and objectives that are not available in regular course offerings.
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8995. GRADUATE RESEARCH IN MARKETING. (Cr ar; prereq MBA core courses...or MBA 8045 and /'; ..and consent
of adviser, #, Grad Sch Mgmt approval)

Individual research on an approved topic appropriate to the student's program and objectives.

Master of Business Administration (MBA)
BOOS. COMPUTER ACCESS AND PROGRAMMING FOR BUSINESS ANALYSIS. (1 cr)

Computer access and use information necessary for MBA courses. Introduction to computer terminology and
computing at Minnesota, plus programming in BASIC.

B010. MANAGEMENT AND ORGANIZATION BEHAVIOR. (4 cr)
The process of planning, organizing, directing, and controlling. Theories of organization performance, structure,
and design. Interpersonal and leadership skills. Emphasis on applications oftheory to business situations faced by
the practicing manager and on development of interpersonal skiils. Case studies and in-class simulations used.

8015. HUMAN RESOURCES MANAGEMENT. (4 cr)
Systematic approach to major phases of human resource management in organizations, including knowledge
bases and theories; problems; constraints; opportunities; program controls, evaluations, and costs: and results of
effective and efficient human resource management. Point of view is that of the generalist, not that of the specialist
personnel or industrial relations professional.

8020. BUSINESS STATISTICS: DATA SOURCES, PRESENTATION, AND ANALYSIS. (4 cr)
Availability and content of basic secondary business data, principles of primary data collection. Descriptive and
inferential statistics; use of statistical packages.

8025. DECISION SCIENCES AND INFORMATION SYSTEMS. (4 cr)
Systems analysis, probability and decision analysis applied to managerial problems under conditions of
uncertainty. Formulation and interpretation of mathematical models. Role of information systems in decision
making. Principles of implementation of decision science models and information systems.

8030. FINANCIAL ACCOUNTING. (4 cr)
Understanding, interpreting, and analyzing financial statements of business enterprises.

8035. MANAGERIAL ECONOMICS AND ACCOUNTING. (4 cr)
Examination of interplay of microeconomic theory of the firm, managerial accounting, and management of
organizations. Cost curves and cost estimation; demand curves. market structure, and demand estimation: short
run decision making of the firm and related accounfing information; and accounting choice problems under
conditions of uncertainty.

8040. FINANCIAL MANAGEMENT. (4 cr)
Analytical introduction to the theory and practice of finance. Application of basic financial concepts of risk, return.
and valuation to decisions that a person engaged in a smail business or a corporate financial officer must make
about sources and uses of funds during conditions of changing financial markets.

8045. MARKETING MANAGEMENT. (4 cr)
Managing the marketing function; marketing planning, strategy, and management concepts. Identification of
marketing problems and opportunities; construction, evaluation, and management of a marketing plan.

8050. OPERATIONS MANAGEMENT. (4 cr)
The operations management function in different types of organizations; relation of operations to other business
decisions. Concepts of operations planning and control; process management; and relationship to logistics.

8055. BUSINESS, GOVERNMENT, AND MACROECONOMICS. (4 cr)
Roles of government and business in society; alternative systems of economic and political values: social.
political, economic, and cultural conflicts affecting the business sector.

8060. STRATEGY AND POLICY. (4 cr)
Emphasis on development of skills necessary for effective oral presentation, written presentation, and oral attack
and defense of alternative positions. Focuses on strategy, planning, and control systems. Topics include problem
location or identification and determination of priorities. problem analysiS, development of alternative solutions,
choice among alternatives, and implementation.

8065. FIELD PROJECT. (5 cr; offered in day MBA program only)
Interdisciplinary team approach to formulation and execution of a study of an actual business problem. Teams
work on problems currently faced by business, nonprofit, and government organizations in the Twin Cities
metropolitan area.

B070. PROBLEM FORMULATION AND DECISION MAKING. (5 cr; offered in evening MBA program only)
Formulation and analysis of managerial problems in unstructured situations.
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Operations Management (OM)
8041. PROJECT MANAGEMENT. (4 cr. §DSci 8500; prereq 3000 or MBA 8050, grad mgmt/IR student or Grad Sch

Mgmt approval)
Principles and methods useful for planning and controlling a project. Topics include developing a project plan.
resource planning and schedUling, and project monitoring and evaluation. Various computerized packages
studied including PERT and CPM. Examples of different types of projects from manufacturing and service
industries used.

8056. PRODUCTION AND INVENTORY MANAGEMENT. (4 cr; prereq MBA 8050 or #, grad mgmt student)
Functions of forecasting, inventory control, materials requirements planning, capacity planning, and scheduling.
Taught from planning and control point of view with applications in manufacturing and service industries.
Computer packages used and evaluated.

8057. PROCESSES, TECHNOLOGY, AND INNOVATION IN THE OPERATIONS FUNCTION. (4 cr; prereq 3000 or
MBA 8050 or #. grad mgmt student)

Comparison of different operations process types; fundamental management problems in each type, including
quality planning and control and productivify. Importance of process technology choice, innovation, and future
technological advances. Case studies used in conjunction with lectures.

8058. OPERATIONS STRATEGY. (4 cr, §5058; prereq 8056, 8057, grad mgmt/IR student or Grad Sch Mgmt approval)
Integrated view of the operations function and integration of operations within the organization. Focuses on
decision making and policy from point of view of chief operations manager. Case studies, lectures, and simulated
decision environments used.

8059. QUALITY MANAGEMENT. (4 cr; prereq 3000 or MBA 8050 or #, grad mgmt student)
Quality function within manufacturing and service organizations. Quality planning, vendor relations, process
contrOl, acceptance sampling, and quality improvement. Taught from managerial point of view.

8215. OPERATIONAL FORECASTING. (4 cr, §DSci 8560; prereq 5056 or #, grad mgmt/IR student or Grad Sch Mgmt
approval)

Forecasting models for operational problems of inventory. aggregate planning, and scheduling. Various methods
of time series analysis. Applications of computer packages to forecasting problems.

8220. INVENTORY MANAGEMENT. (4 cr; prereq 5056 or #, grad mgmt/IR student or Grad Sch Mgmt approval)
Inventory models for independent demand items. Advanced readings from operations management technical
journals.

8221. RESOURCE PLANNING AND SCHEDULING. (4 cr; prereq 5056 or #, grad mgmt/IR student or Grad Sch Mgmt
approval)

Problems of aggregate planning, scheduling, routing, sequencing, and dispatching. Various models and
information systems approaches to solving these problems. Applications to service industries stressed. Advanced
computer packages and readings assigned.

8850. TOPICS IN OPERATIONS MANAGEMENT. (Cr ar [may be repeated for cr]; prereq MBA 8050 or #, grad mgmt
student)

Discussion and analysis of current topics and developments in operations analysis and management. Topics vary
with each course offering.

8900. FOUNDATIONS FOR RESEARCH IN OPERATIONS MANAGEMENT I. (4 cr; prereq 8056, MBA 8050, PhD
student or #)

Literature and research methods in operations management. Forecasting, aggregate planning, inventory
replenishment systems, scheduling, material requirements planning, project planning and scheduling, workforce
scheduling, and quality planning and control.

8901. FOUNDATIONS FOR RESEARCH IN OPERATIONS MANAGEMENT II. (4 cr; prereq 8057, MBA 8050, PhD
student or #)

Literature and research methods in operations management. Process design, facility location, facility layout,
capacity planning, and operations strategy.

8990. READINGS IN OPERATIONS MANAGEMENT. (er ar; prereq consent of adviser and #, 2nd-yr grad student,
requisite introductory courses, Grad Sch Mgmt approval)

8995. GRADUATE RESEARCH IN OPERATIONS MANAGEMENT. (Cr ar; prereq consent of adviser and #, 2nd-yr
grad student, requisite introductory courses, Grad Sch Mgmt approval)
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Risk Management and Insurance (Ins)
5230. LIFE CONTINGENCIES I. (4 cr, §Math 5057; prereq Math 1211 and Math 1221, Math 1231 er Math 1131 ~r #)

Calculation of net premiums, gross premiums, reserves, and nonforfeiture values for major life insurance
contracts. Impact ot assumed mortality. interest. and expense assumptions on these items.

5231. LIFE CONTINGENCIES II. (4 cr, §Math 5058; prereq 5230 or #)
Advanced topics such as compound interest and annuities certain, the measurement of mortality, life insurance
and annuity premiums and reserves. Multilife functions. Population problems and multiple-decrement theory.

8100. RISK MANAGEMENT AND INSURANCE I. (4 cr. §3100; prereq grad mgmVIR student or Grad Sch Mgmt
approval)

Recognizing and evaluating the property. liability, and personal risks facing businesses, non-profit arganizations.
government units. individuals, or families. Tools of risk management-retention, loss control, amI insurance-and
conditions under which they should be used. Selecting and dealing with an insurer. Public policy issues-govern
ment reguiation, social insurance, health insurance and pension legislation, and automobile insurance problems.

8101. RISK MANAGEMENT ANO INSURANCE II. (4 cr; prereq 8100. grad mgmVIR student or Grad Sch Mgmt
approval)

Evaluation of various models for determining whether to buy insurance, what policy limits to purchase. and what
size deductible to include. Cases illustrating various risk management principles and practices. Development of a
risk management game.

8200. LIFE AND HEALTH INSURANCE. (4 cr, §3200; prereq 3100 or 8100, grad mgmVIR student or Grad Sch Mgmt
approval)

Types of Individual life and health insurance contracts. their uses, and their major provisions. Insurance and
pension components of employee benefit plans-their characteristics and regulation. Programming and estate
planning. Business uses ot individual life and health insurance. Selection ot a life and health insurer.

8210. ECONOMIC AND SOCIAL SECURITY. (4 cr, §3210, §Econ 5534; prereq grad mgmVIR student or Grad Sch
Mgmt approval)

Nature and causes of economic insecurity and poverty. Details and economic and social implications of private
and public approaches to these problems. with emphasis on public programs such as Old Age, Survivors,
Disability, and Health Insurance (Social Security), workers' compensation insurance, and public assistance.

8220. PROPERTY AND LIABILITY INSURANCE. (4 cr, §3220; prereq 31 00 or 81 00, grad mgmtJlR student or Grad Sch
Mgmt approval)

Types of property losses and their measurement. Legal doctrines and statutes creating liability risks for business
firms, families, and other units. Analysis of major property and liability insurance contracts. How property and
liability insurance Is priced and marketed. Seiection of an insurer. Social issues such as availability of Insurance,
malpractice, no-faun automobile insurance, and workers compensation.

8800. SEMINAR: RISK MANAGEMENT AND INSURANCE. (4 cr; prereq 3100 or 8100, #, grad mgmVIR student, Grad
Sch Mgmt approval)

Seiected advanced topics in risk management and insurance.

8990. READINGS IN RISK MANAGEMENT AND INSURANCE. (Cr ar; prereq consent of adviser, #, Grad Sch Mgmt
approval)

Readings tailored to student's individual program and objectives that are not available in regular course ~fferings.

8995. GRADUATE RESEARCH IN RISK MANAGEMENT AND INSURANCE. (Cr ar; prereq Grad Sch Mgmt approval)
Research topics tailored to student needs.

Transportation and Business Logistics (Tran)
5134. TRANSPORTATION AND BUSINESS LOGISTICS TOPICS. (4 cr [may be repeated for cr]; prereq 3054 ~r 8154

and #)
Specialized topics in field of transportation and business logistics; topics change from quarter to quarter.

5194. GOVERNMENT PROMOTION AND SUBSIDY OF TRANSPORTATION. (4 cr; prereq 3054 or 8154 or #)
The need for and form. administration. and Impact of government promotion and subsidy ~f rail, highway. air.
water, and urban transportation in the Uniled States.

5195 GOVERNMENT ECONOMIC REGULATION OF TRANSPORTATION. (4 cr; prereq 3054 or 8154)
The need for and form. administration, and impact of government economic regulation of rail, highway, air,
pipeline, and water transportation in the United States.

8154. FUNDAMENTALS OF TRANSPORTATION. (4 cr. §3054; prereq Econ 1002 or equiv)
Organization and economic aspects of the transportation system of the United States including rail. highway, air,
pipeline, and water transportation. Administration of transportation by users of transportation, providers of
transportation (carriers), and government.
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8264. BUSINESS LOGISTICS. (5 cr, §3064; prereq 3054 or 8154, grad mgmtllR student or Grad Sch Mgmt approval)
Control of the flow of phySical product by the firm. Topics include rate negoliation, transportation allernatives.
logistics information systems, inventory control, warehouse operations and location, and logistics system design.

8284. CARRIER MANAGEMENT. (5 cr, §3084; prereq 3054 or8154, grad mgmtliR student or Grad Sch Mgmt approval)
Managerial problems of carriers by rail, highway, air, and water. Topics include problems associated with carrier
organization. operations. traffic and sales, finance and contrOl, labor relations. public policy issues, and shipper
carrier interlace.

8804. SEMINAR: TRANSPORTATION AND BUSINESS LOGISTICS. (4 cr; prereq 3054 or 8154 or #, grad mgmtllR
student or Grad Sch Mgmt approval)

8990. READINGS IN TRANSPORTATION AND BUSINESS LOGISTICS. (Cr ar; prereq consent of adviser, #. grad
mgmtllR student or Grad Sch Mgmt approval)

Readings useful to student's individual program and objectives that are not avaiiable in regular course offerings.

8995. GRADUATE RESEARCH IN TRANSPORTATION AND BUSINESS LOGISTICS. (Cr ar; prereq Grad Sch mgmt
approval)

BUSINESS EDUCATION-See Vocational and Technical Education.

CELL AND DEVELOPMENTAL BIOLOGY (GCB)
Faculty: Stuart F. Goldstein (genetics and cell biology), director of graduate studies; John S. Anderson (biochemistry);

Martin Blumenfeld (genetics and cell biology); Robert M. Brambl (plant pathology); Iris D. Charvat (botany); Connie
Clark (laboratory medicine and pathology); William P. Cunningham (genetics and cell biology); William R. Dayton
(animal science); Richard D. Estensen (laboratory medicine and pathology); David P. Fan (genetics and cell biology);
Albert W. Frenkel (botany); Leo T. Furcht (laboratory medicine and pathology); Perry B. Hackett (genetics and cell
biology); Robert K. Herman (genetics and cell biology); William S. Herman (genetics and cell biology); Mark Herzberg
(periodontics and oral biology); Alan B. Hooper (genetics and cell biology); Victoria Iwanij (genetics and cell biology);
Ross G. Johnson (genetics and cell biology); Norman S. Kerr (genetics and cell biology); Paul A. Lefebvre (genetics
and cell biology); Paul C. Letourneau (anatomy); Robert G. McKinnell (genetics and cell biology); David J.
McLaughlin (botany); Peter G. Plagemann (microbiology); Douglas C. Pratt (acting dean, College of BiOlogical
Sciences); Palmer Rogers (microbiology); Murray D. Rosenberg (genetics and cell biology); Irwin Rubenstein
(genetics and cell biology); Walter Sauerbier (microbiology); John R. Sheppard (genetics and cell biology); Judson D.
Sheridan (anatomy); Carolyn D. Silfiow (genetics and cell biology); Akhouri A. Sinha (geneticsand cell biology); Leon
A. Snyder (genetics and cell biology); Clare K. Woodward (biochemistry); Val W. WOOdward (genetics and cell
biology)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Ceil biology and developmental biology are broad interdisciplinary
fields closely related to molecular biology, biochemistry, physiology, and anatomy.
Research seeks to answer basic questions regarding the organization, composition,
function, and assembly of cells and cellular components, and their regulation during the
processes of cellular growth and differentiation. Overlapping research specialty areas in
the program include cell surface components-<>rganization and function; chromosome
organization and gene expression; biology of cytoplasmic organelles; the cell in develop
ment; and regulation of cellular processes.

Prerequisites for Admission-The program is sufficiently flexible to accommodate
students with a wide range of backgrounds. Those with bachelor's degrees in any of the
biological, chemical, or physical sciences are encouraged to apply. Recommended
academic preparation includes one year each of calculus, organic chemistry, and physics
and background in basic biology, including biochemistry, genetics, and physical chemistry.
For students of demonstrated ability, background deficiencies can be made up during the
first year of graduate study.
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Cell and Developmental Biology

Special Application Requirements-Applicants should submit: three letters of
recommendation from persons familiar with their academic and research capabilities;
scores from the General (Aptitude) and Subject (Advanced) Tests of the Graduate Record
Examination; and a statement of interests and goals. Recommended date for receipt of
completed applications is February 1. Completed files are reviewed between February and
June. Graduate studies typically begin in summer session or fall term.

Master's Degree Requirements-The average length of time required to obtain a
master's degree is two years. Advanced courses in cell biology and biochemistry are
typically required, in addition to specialty courses designed to meet the individual student's
needs. An oral final examination is required for both plans.

Doctoral Degree Requirements-There are no specific course credit requirements.
The Ph.D. program is designed by the student and the adviser to meet individual interests
and goals. Advanced courses in cell biology (including the core sequence 5048 and 5049)
and biochemistry are required, in addition to special courses, topical seminar courses.
laboratory research rotations, thesis research, department seminars, and journal clubs.

Language Requirements-None. Applicants to the cell and developmental biology
program are urged to obtain a working knowledge of at least one language before
enrollment.

Minor Requirements for Students Majoring in Other Fields-Proposed minor
courses should be approved by the director of graduate studies and typically include the
cell biology core sequence (5048 and 5049), supplemented by advanced cell and
developmental biology courses appropriate to the student's field of specialization.

For Further Information-Inquiries about admission should be directed to the
director of graduate admissions, Department of Genetics and Cell Biology, 250 BioScience
Center, University of Minnesota, 1445 Gortner Avenue, 51. Paul, MN 55108-1095. Inquiries
about graduate program actiVities, courses, and research opportunities should be directed
to the director of graduate studies in cell and developmental biology at the same address.

Grad 8777. THESIS CREDITS: MASTER·S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

50011 (formerly 5610). SCANNING ELECTRON MICROSCOPY LAB. (4 cr; prereq #; SoN only) Johnson
Praclicallaboratory experience in operation 01 scanning electron microscope (SEM) and preparation of biological
samples for SEM analysis. Use of SEM for research work. Charges assessed for supplies and microscope time.

50028. (formerly 5610). TRANSMISSION ELECTRON MICROSCOPY LAB. (4 cr; prereq #; S·N only) Johnson
Practical laboratory experience in operation of transmission electron microscope (TEM) and preparation of
biological samples for TEM analysis. Thin sectioning of tissues selected by student. Charges assessed for
supplies and microscope time.

5011w. GENERAL AND COMPARATIVE EMBRYOLOGY. (4 cr; prereq Bioi 1106 or 3011) McKinnell
Embryological development of vertebrates.

5013a. MAMMALIAN REPRODUCTION. (4 cr; prereq Bioi 3011 and 5001 or #; 3 hrs lect and discussion and 1 hr
independent studies/research or lab per wk, oHered odd yrs) Sinha

Interdisciplinary approaches in evaluating biological phenomena of reproduction incorporating basic problems,
current concepts, and ideas in the field.

5015a. HISTOLOGY: CELL AND TISSUE ORGANIZATION. (5 cr; prereq Biol11 06 or 3011, plus 4 addtl cr in biological
sciences) Cunningham

Cellular orientation to explore organization of diHerentiated cells and tissues (epithelia, connective, muscle, and
nerve) as they facilitate specialized functions. Laboratory combines experience with techniques (phase and
fluorescent microscopy, autoradiography, and paraHin sectioning), EM demonstrations, and studies of prepared
microscope slides,

5024w. THE GENETICS OF DEVELOPMENT, (4 cr; prereq Bioi 5003 or #) R Herman
Introduction to current concepts of and experimental approaches to genetic basis of morphogenesis and
metazoan development. Emphasis on organisms that are amenable to genetic analysis. including certain
procaryotes and single·celled eucaryotes, a nematode and Drosophila.
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5031w. ADVANCED GENETICS I. (4 cr; prereq 3022 or Bioi 5033 and Bioi 5001 or BioC 5751 or #) Lefebvre, Snyder
Mechanics of inheritance. Comparative organization of genetic material in procaryotic and eucaryotic organisms.
Mutation, complementation, and recombination as operational criteria for genetic anaiysis.

50325. ADVANCED GENETICS II. (4 cr; prereq 5031) Hackett
Action of the gene in moiecular, celiular, and organlsmal development. Mechanisms of storage of genetic
information, modes of information transfer, and mechanisms for regulating these processes in various biological
systems.

50481. ADVANCED CELL BIOLOGY I. (4 cr; prereq Bioi 5001) Iwanij, Johnson
Eucaryotic systems with emphasis on structure, function, and chemistry of celi organelies, although selected
specialized celis also considered. Topics focus on membranes and secretion and include membrane methodolo
gies, structure, function, synthesis, and turnover; celi suriaces, protein synthesis, giycosylation, membrane
fusion, Iysosomes, and endocytosis.

5049w. ADVANCED CELL BIOLOGY II. (4 cr; prereq 5048, Bioi 5001, Bioi 5003) Johnson, Silflow
Eucaryotic systems with emphasis on structure, function, and chemistry of celi organelies, although selected
specialized ceiis also considered. Topics focus on motility, the celi nucleus, and metabolicaliy active membranes,
and include roles of microtubules and microfilaments in celi locomotion, shape changes, cytokinesis, ciliary
beating, and organelie redistribution; celi cycle, chromosomai structure, replication, and mitosis; compartmentali
zation and autonomy of mitochondria and chloroplasts, the role of peroxisomes, and defoxification by the
endoplasmic reticulum.

50525. QUANTITATIVE TECHNIQUES. CELL BIOLOGY. (4 cr; calculus, introductory celiular or molecular biology,
biochemistry recommended) Rubenstein

Use and detection of radioisotopes; theory and practice of analytical and preparative ultracentrifugation,
chromatography, spectroscopy, and electron microscopy; tissue culture and subceliular particle fractionation.

5114. GENERAL PHYSIOLOGY. (3 cr; prereq Bioi 3011, Bioi 5001, Phys 1109 or 1295) Goldstein
Quantitative approach to the study of celi function With emphasis on application of physical and chemical
principles. Transport, electrical activity of celi membranes, celi contractility.

5134. ENDOCRINOLOGY. (4 cr; prereq Bioi 3011, Bioi 5001 or #) W Herman
Survey of structure and function of invertebrate and vertebrate endocrine systems.

5605. CELL BIOLOGY LABORATORY. (2 cr; prereq Bioi 5004 or ~5004 or #) Blumenfeld, Lefebvre
Experimental approaches to celi structure, function, and replication, including microscopy, autoradiography, cell
fractionation, and molecular and chemical analyses.

56061. BIOLOGICAL ELECTRON MICROSCOPY. (3 cr; prereq Bioi 5004 or #) Cunningham
Theory and operation of transmission and scanning electron microscopy. Demonstrations of preparation
techniques for biological material including freeze-etching, autoradiography, thin sectioning, negative staining,
cytOChemistry, and metal shadowing.

5970. DIRECTED STUDIES. (Cr ar; prereq #, 6)
Individual study of selected tOPiCS or problems with emphasis on selected readings and use of scientific iiterature.

5990. DIRECTED RESEARCH. (Cr ar; prereq #, 6)
Laboratory or field investigation of selected areas of research.

Other courses that may be of interest for indiViduals in the area of cell and
developmental biology are:

Agro 8230. CYTOGENETICS

Anal 8166. CYTOLOGICAL ASPECTS OF PROTEIN SYNTHESIS, SECRETION

BloC 5025. LABORATORY IN BIOCHEMISTRY

BloC 8225. TRACER TECHNIQUES

Bioi 5061. DEVELOPMENTAL BIOLOGY

Bioi 5125. RECOMBINANT DNA LABORATORY

GCB 5045. MOLECULAR PRINCIPLES OF BEHAVIOR

GCB 5046. HUMAN BIOCHEMICAL GENETICS

GCB 8060. CURRENT TOPICS

GCB 8900. SEMINAR

GCB 8910. JOURNAL CLUBS

GCB 8920. SPECIAL TOPICS

GCB 8970. DIRECTED STUDY
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GCB 8990. RESEARCH

LMed 5160. HUMAN CYTOGENETICS

LMed 5162. HUMAN BIOCHEMICAL GENETICS

MdBc 8210. ADVANCED TOPICS IN DNA BIOCHEMISTRY

MdBc 8212. ADVANCED TOPICS IN RNA BIOCHEMISTRY

MlcB 5216. IMMUNOLOGY

MlcB 5321. PHYSIOLOGY OF BACTERIA

MlcB 5424. BIOLOGY OF VIRUSES

MlcB 8421. MOLECULAR BIOLOGY OF CANCER

Path 8108. PATHOBIOLOGY I

Path 8109. PATHOBIOLOGY II

Path 8110. PATHOBIOLOGY III

CHEMICAL ENGINEERING AND
METALLURGY AND MATERIALS SCIENCE

CHEMICAL ENGINEERING

Regents' Professor: Rutherford Ads

Professor: H. Ted Davis. head; Robert W. Carr. Jr.; Edward L. Cussler; John S. Dahler; D. Fennell Evans; Arnold G.
Fredrickson; Christie J. Geankoplis; Kenneth H. Keller; Christopher W. Macosko; Wilmer G. Miller (chemistry);
Stephen Prager (chemistry); William E. Ranz; Lanny D. Schmidt; L. Edward Scriven II; William H. Smyrl

Associate Professor: Matthew V. Tirrell, director of graduate studies; Klavs F. Jensen

Assistant Professor: Gregory L. GriHin; Wei-Shou Hu; Timothy P. Lodge (chemistry); Mitchell B. Luskin (mathematics)

METALLURGY AND MATERIALS SCIENCE

Professor: William W. Gerberich. associate head; John H. Weaver, director of graduate studies; Morris E. Nicholson;
Richard A. Oriani; Roger W. Staehle

Associate Professor: David A. Shores; John M. Sivertsen

Assistant Professor: Alfonso Franciosi; Stephen T. WellinghoH

Visiting Assistant Professor: Tai-Tsu Huang

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Chemical Engineering: M.S.Ch.E. (Plan A only), M.Ch.E., and
Ph.D.; Metallurgy and Materials Science: M.S. (Plan A and Plan B), M.S.Met.Mat.S.,
M.Met.Mat.S., and Ph.D.

Curriculum-Emphases are available in applied fracture mechanics, bioengineering,
catalysis, chemical kinetics, surface chemistry, chemical reactor analysis, control and
optimization, corrosion, fluid and interfacial mechanics, electron microscopy, physical and
chemical metallurgy, electronic properties of materials, metal physics, interface reactions,
microelectronics and microelectronic materials, ceramics, electro-chemistry, molecular
theory of rate processes, polymers, rheology, structure-property relationships, and ther
modynamics.

PrereqUisites for Admission-A bachelor's degree in chemical engineering, metal
lurgy, materials science, polymer engineering, chemistry, or physics is required. Applicants
may be accepted without this prerequisite, but may be required to complete additional
preparatory studies prescribed by their adviser or the director of graduate studies after
admission.
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Special Application Requirements-Three letters of recommendation are required.
Graduate Record Examination scores are required for students with degrees in other
disciplines and are suggested for all applicants. Deadline for application is February 1; late
applications will be considered if space is available.

Proficiency Examinations-Proficiency examinations for all entering graduate
students are given once each year, normally before the start of fall quarter.

Master's Degree Requirements-For the M.S. degree, see the General Information
section of this bulletin. For the M.ChE and M.Met.Mat.S. degrees, 28 credits, of which 20
must be in the major field, plus a work-related project, are required. A final oral examination
is required for all master's degrees.

Doctoral Degree Requirements-The Ph.D. program requires 45 credits in the
major and 21 to 23 credits in the minor or supporting program. If a minor;s chosen instead
of a supporting program, the field is generally mathematics, physics, mechanics, or
chemistry.

Language Requirements-For the master's degree, none. For the doctoral degree,
students must demonstrate reading proficiency in a foreign language by passing an
intermediate-level reading examination provided by the appropriate language department
and by obtaining certification of proficiency from their adviser.

For Further Information-Write to the director of graduate studies, Chemical
Engineering and Materials Science, 151 Amundson Hall, University of Minnesota, 421
Washington Avenue S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS, MAST. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCT. (1-16 cr per qtr)

Chemical Engineering (ChEn)
5101. PRINCIPLES OF CHEMICAL ENGINEERING I. (4 cr; prereq ChEn or MatS major: 31ect and 2 rec hrs per wk)

Siaff
Energy and material balances applied to chemical engineering systems.

5102. PRINCIPLES OF CHEMICAL ENGINEERING II. (4 cr; prereq 5101. upperdiv ChEn or MatS major; 31ect and 2
rec hrs per wk) Staff

Fluid dynamics and its application to chemical engineering unit operations.

5103. PRINCIPLES OF CHEMICAL ENGINEERING III. (4cr; prereq 5102, upperdiv ChEn or MatS major; 31ect and 2
rec hrs per wk) Staff

Heat and mass transfer and their application to chemical engineering unit operations.

5104. UNIT OPERATIONS AND SEPARATION PROCESSES. (4 cr; prereq 5101, upper div ChEn or MatS major; 31ect
and 2 rec hrs per wk)

Absorption, extraction, distillation, stagewise and continuous separations.

5201. THERMODYNAMICS AND MATERIAL STATES. (4 cr; prereq upperdiv ChEn or MatS major, 5101, Chem 5534
or #; 3 lect and 2 rec hrs per wk) Staff

Principles of thermodynamics applied to closed and open systems and to equilibrium states of homogeneous and
heterogeneous substances, gases, liquids, and solids.

5202. CHEMICAL ENGINEERING THERMODYNAMICS AND KINETICS. (4 cr; prereq 5201. upper div ChEn or MatS
major; 3 lect and 2 rec hrs per wk) Staff

Chemical equilibrium and chemical kinetics applied to chemical engineering systems.

5203. STATE AND TRANSPORT PROPERTIES. (4 cr; prereq 5101, 5102, 5103, 5201, 5202 or equiv)
Evaluation, correlation, estimation, and application of thermodynamic properties of pure substances, solutions,
two-phase mixtures, and reactive mixtures. Group contributions and generalized correlations. Computer-aided
calculation of thermodynamic properties inclueing vapor·liquie systems and reaction systems at elevated
pressures.
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5301. CHEMICAL REACTOR ANALYSIS. (4 cr; prereq 5202, upper div ChEn or MatS major; 31eet and 2 ree hrs perwk)
Staff

Principles of reactor design for homogeneous and heterogeneous reactions. Analysts 01 reactors "'om a kinetic
and thermodynamic point 01 view.

5302. APPLIED REACTOR ANALYSIS. (4 cr; prereq 5301 or equiv)
Treatment 01 practical chemical reaction systems and tha reactors lor tham. Catalysis and its role in chemical
industry. Analysis of functioning chemical reaction systems such as ammonia synthesis, polymerization reeetors,
combustion, sullur dioxida removal systems.

5401. CHEMICAL ENGINEERING LABORATORY. (2 cr; prereq 51 02, ~51 03, upper div ChEn or MatS major; 4 laband
1 conf hrs per wk)

Applications of unit operations; principles of fluid flow, heat and mass transler; experlmants wi1h reports.

5402. CHEMICAL ENGINEERING LABORATORY. (2 cr; prereq 5103, upper div ChEn or MatS major; 4 lab and 1conI
hrs per wk)

Continuation of 5401.

5403. CHEMICAL ENGINEERING LABORATORY. (2 cr; prereq 5103, upper div ChEn or MatS major; 4 lab and 1conI
hrs per wk)

Continuation of 5401.

5501. PROCESS EVALUATION AND DESIGN. (4 cr; prereq 4th yr or II, upper div ChEn or MatS major; 31eet and 3
design lab hrs per wk)

Dynamics of chemical engineering industries, economics of process evaluation, bases for cost estimations. Plant
designs prepared and compared with actual installation. Special applications 01 unit operations, reaction kinetIcS,
and thermodynamiCS.

5502. PROCESS EVALUATION AND DESIGN. (4 cr; prereq 5501 or #, upper div ChEn or MatS major; 31eet and 2 lab
hrs per wk)

Computer-aided design 01 unit operations, chemical reactors and integrated plants; operability characteristics of
chemicai processes; design lor optimum operability (safety, reliability, control).

5601. PROCESS CONTROL. (4 cr; prereq 4th yr or #, upper div ChEn or MatS major; 31eet and 2 rae hrs per wk)
Eiementary theory of control and its application to chemical processes. Synthesis 01 leedback control loops tor
linear systems.

5603. PROCESS CONTROL. (3 cr; prereq 5601 or #; 3 leet hrs per wk)
Advanced topics in chemical process control; synthesis.

5604. PROCESS CONTROL LABORATORY. (2 cr; prereq 5601)
Experiments designed to illustrate and apply control theory. Measurement techniques, calibration, tuning of
controls, characterization 01 sensors and control circuits.

5640. POLYMERIZATION REACTOR ENGINEERING. (4 cr [available to grad students tor 3 cr]; prereq chemical
engineering reactor design course or #; 3 lect hrs and 1 lab hr ar per wk)

Introduction to analysis and design 01 polymerization reactors. Topics include mathematical modeJlngteehnlques,
chain-growth and step-growth polymerization, copolymerization, molecular weightdistributions, composition and
sequence distributions. Emphasis on appiication of results.

5751-5752-5753. BIOLOGICAL ENGINEERING ANALYSIS. (3 cr per qtr; prereq #; 3 lect hrs per wk)
Modeling and analysis of biosystems. Thermodynamics, transport and transfer, biochemical reactions, growth
and death processes discussed from both deterministic and probabilistic viewpoints.

5754. FOOD PROCESSING TECHNOLOGY. (4 cr; prereq 5103 or #; 3 tect hrs per wk)
Heatlransfer in lood processing; protein processing; financial evaluation of projects; case studies; discussions of
marketing. government regulation, nutr~ion.

5755. BIOCHEMICAL ENGINEERING. (4 cr; prereq 5103, 5754 or #; 3 leet hrs per wk)
Application of chemical engineering principies to solution of processing probiems of industrially important
biological materials. Statistical experimental design of industrial systems.

5756. BIOENGINEERING LABORATORY. (1-2 cr; prereq 5752 or 5755 or #l
Experiments to demonstrate techniques in industrial biochemical and biomedical processes.

5757. PRINCIPLES OF ARTIFICIAL INTERNAL ORGAN DESIGN. (3 cr; prereq if; 31eet hrs per wk)
Survey of artificial internai organs important in the maintenance of homeostasis; emphasis on general principles
and particular problems of design including blood compatibility, access, and alternative approaches to replacing
natural organ function.

5761. FLOW OF FLUIDS IN POROUS MEDIA WITH APPLICATIONS TO OIL RECOVERY. (3 cr; 31eet hrs per wk)
Survey of Iluid mechanics. interfacial phenomena, transport processes and statistical aspects, with applications to
petroleum production and special reference to chemical and thermal processes of enhanced recovery.

5771. COLLOIDS AND DISPERSIONS. (3 cr; prereq physical chemistry; 3 leet hrs per wk)
Preparation, stability, and coagulation kinetics of colloidal solutions. DLVO theory, electrokinetic phenomena, and
properties of micelles and other microstructures.
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5801. AIR POLLUTION CONTROL ENGINEERING. (4 cr; 4 lect hrs per wk)
Analysis and design of equipment used to reduce emissions of gases and particulates. Methods for controlling air
pollution.

5901. CHEMICAL PROCESS LABORATORY. (2 cr; prereq 5301)
Applications of kinetics. heat, and mass transfer to batch and continuous flow reactors.

5902, 5903, 5904, 5905. SPECIAL PROBLEMS. (Cr ar)
Investigations in chemical engineering. Library or laboratory research.

8004, 8005. PHYSICAL RATE PROCESSES. (3 cr per qtr; prereq 5103, #)
Heat and mass transfer. Mechanisms of heat and mass transport. Derivations of equations of change for energy
and indiVidual chemical species. Application to selected problems in unsteady state heat and mass transport,
forced and free convection, coupled transport, and conic diffusion.

8101. INTERMEDIATE FLUID MECHANICS. (3 cr; prereq 5103, #)
Derivation of equations of change; analysis of statics, kinematics, and dynamics of viscous flUids; survey of
rectilinear, boundary-layer, creeping, inviscid, irrotational, and other flow approximations; representative prob
lems with emphaSIS on chemical engineering applications.

8102. PROBLEMS IN FLUID MECHANICS. (3 cr; prereq 8101)
Application of principles to prototypal cases ot flow and transfer. Problem solVing and critical analysis of literature
of physicochemical flUid mechanics.

8104. INTERFACES AND INTERFACIAL PHENOMENA. (3 cr; prereq 8101; offered 1985-86 and alf yrs)
Theory of boundary conditions. Equilibrium and dynamics of fluid interfaces. Analysis of surface tension-driven
motions and other Interfacial phenomena.

8105. PRINCIPLES AND APPLICATIONS OF RHEOLOGY. (3 cr; prereq 8101. 8103; offered 1985-86 and alf yrs)
Deformation and flow of non-Newtonian and viscoelastic fluids, plastic materials, and perfectly elastic solids.
Phenomenological and molecular interpretation of rheology of elastomers. polymer melts and polymer solutions,
application of rheology to polymer processing.

8106. ADVANCED TOPICS IN FLUID MECHANICS AND TRANSPORT PROCESSES. (3 cr; prereq 8101,8103)
Topics in ideal, viscous. and turbulent flow and transport, interphase transfer.

8201·8202·8203. ADVANCED MATHEMATICS FOR CHEMICAL ENGINEERS. (3 cr per qtr; prereq #)
Elements and applications 01 linear algebra. Intermediate level treatment of linear ordinary and partial differential
equations. Eigenvalue problems and generation of finite Fourier transforms 01 general type. Elementary functional
analysis. First order partial differential equations and sometime perturbation methods.

8301·8302. PHYSICAL AND CHEMICAL THERMODYNAMICS. (3 cr per qtr; prereq 5202 or #)
Principles of thermodynamics and applications to phase equilibria and chemical equilibria, especially in flow
systems, with examples drawn from applied chemistry, chemical engineering, and materials science.

8401. CHEMICAL REACTION KINETICS-KINETICS OF HOMOGENEOUS REACTIONS. (3 cr; prereq #)
Description and characterization of reacting systems. Theory of elementary reactions. Energy transfer and
relaxation in gases. Methods of elucidating the reactions of highly reactive transient intermediates.

8402. CHEMICAL REACTION KINETICS-SURFACE CHEMISTRY. (3 cr; prereq #)
Atomistlcs 01 adsorption and reaction on solid surfaces. Discussion of modern techniques for characterization of
surfaces such as AES, LEED, UPS, XPS, SEM, and TEM. Principles of heterogeneous catalysis and survery of
important existing and developing catalytic processes.

8403. CHEMICAL REACTION KINETICS-ADVANCED TOPICS. (3 cr; prereq #)

8500. INTERMEDIATE CHEMICAL REACTOR ANALYSIS. (3 cr)
Survey of the analysis of chemical reactions and reactors. Steady state design and optimality. Transient behavior
and stability problems.

8501·8502·8503. CHEMICAL RATE PROCESSES AND REACTOR DESIGN PRINCIPLES. (3 cr per qtr; prereq #)
Theory of chemical engineering reaction kinetics based on chemical rate processes and thermochemical, fluid
mechanical, and heat and mass transfer consideration. Applications to industrial reactor design problems. Batch
processes and continuous tubular and staged reactor systems. Typical problems for homogeneous, multiphase.
catalytic, and radiation-induced reactions.

8601.8602.8603. MOLECULAR THEORY OF EQUILIBRIUM AND NONEQUILIBRIUM PROCESSES. (3 cr per qtr)
Theory and interpretation in terms of molecular scale processes of (a) structure and thermodynamic properties of
homogeneous and inhomogeneous systems at equilibrium (8601-8602) and (b) transport phenomena and theory
01 irreversible processes (8602-8603). Major emphasis on fluids.

8640. POLYMERIZATION REACTOR ENGINEERING. (3 cr)
Same as 5640, with advanced problems.

8701. ANALYSIS OF CHEMICAL ENGINEERING PROBLEMS. (3 cr; prereq 8203)
Critical analysis of current chemical engineering literature.

8702. ADVANCED TOPICS IN CHEMICAL ENGINEERING. (1-3 cr per qtr)
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8703. PROCESS CONTROL. (3 cr; prereq 5601 or #; 3 lect hrs per wk)
Advanced topics in chemical process control; synthesis of control structures; multivariable control schemes;
optimal control and estimation; computer-aided real-time process control.

8750. ADVANCED CHEMICAL PROCESS DESIGN. (3 cr; prereq #)
Synthesis of optimum process f1owsheets. Analysis 01 f10wsheets using the modular approach. Methods lor
solution of large sets of algebraic equations. Theory of optimization for constrained and unconstrained problems
with applications to process design. Analysis of safety and reliability 01 chemical plants.

8801, 8802, 8803. SEMINAR. (1 cr per qtr)
Presentation and discussion of papers concerning the newer developments in chemical engineering.

8850. GENERAL SURVEY OF CHEMICAL ENGINEERING. (1 cr)
Independent reading under staff guidance.

8901,8902,8903. RESEARCH IN CHEMICAL ENGINEERING. (Cr ar)
Heat and mass transfer, fluid dynamics, chemical kinetics, chemical reactor theory, thermodynamics, process
control, bioengineering, applied mathematics.

Metallurgy and Materials Science (MatS)
5011. INTRODUCTION TO THE SCIENCE OF MATERIALS. (4 cr; prereq upper div ChEn or MatS major; 31ect and 2

rec hrs per wk)
Introduction to materials. Metals, polymers, ceramics, glasses, composites, electronic and magnetic materials.

5012. INTRODUCTION TO DISLOCATIONS AND PHYSICAL METALLURGY. (4 cr; prereq upper div IT standing,
5011 or #; 3 lect and 2 rec hrs per wk)

Basis of work hardening, solid solution strengthening, precipitation hardening and heat treatment of alloys.

5013. INTRODUCTION TO ELECTRICAL AND MAGNETIC PROPERTIES OF MATERIALS. (4 cr; prereq upper div IT
standing, 5011 or #; 3 lect and 2 rec hrs per wk)

Introduction to quantum mechanics and semi-quantitative theories of electrical and magnetic properties of solids.

5101. THERMODYNAMICS OF SOLIDS. (4 cr; prereq Chern 5534 or #; 3 lect and 1 rec hrs per wk)
Fundamental concepts. 1st and 2nd laws, free energy, equilibrium constant, fugacity and activity relationships,
solution models, order-disorder.

5102. DIFFUSION AND SOLID STATE KINETICS. (4 cr; prereq 5101 or #; 3 lect and 1 rec hr per wk)
Kinetics: quantitative relationship between rate of reaction and reactant concentration, order of reaction, catalysis.
Diffusion: interstitial and substitutional diffusion, steady-state and transient systems.

5112. CERAMICS. (4 cr; prereq 5102 or #; 3 leet and 1 rec hrs pr wk)
Introduction to ceramics, including glasses. Crystalline and non-crystalline structures, phase relations, ternary
phase diagrams; mechanical, thermal, electrical, magnetic, and optical properties of ceramics.

5200. OPTICAL AND ELECTRON MICROSCOPY OF SOLIDS. (4 cr; prereq upper div IT standing; 1 lect, 1 rec, and 3
lab hrs per wk)

Practical experience in techniques of materials processing and evaluation. Investigation of microstructure using
optical metallography. Use of transmission electron microscopy, scanning electron microscopy, and elemental
microanalysis for metallurgical and microelectronic material systems.

5202. X·RAY STRUCTURAL ANALYSIS. (4 cr; prereq upper div IT standing; 1 lect, 1 rec and 5 lab hrs per wk)
Geometry of crystals; properties and diffraction 01 x-rays; single crystal Laue methods and powder techniques;
crystal structure determination; structure of polycrystals; single crystal orientation; crystal texture; precision lattice
parameter measurements; chemical analysis; stress measurements; radiography.

5304. FAILURE ANALYSIS. (4 cr; prereq 3400, 5013, 5411 or #; 21ect and 4 lab hrs per wk)
Embrittlement, wear, corrosion, integrated circuit breakdown, Vibration, and fatigue. Analysis of failure using
metallographic, electron microscopy, and microanalytic techniques.

5411. MATERIALS DESIGN. (4 cr; prereq sr MatS major; 3 lect and 1 rec hrs per wk)
Mechanical and thermal processing with applications to forging, extrusion, rolling; advanced topics on heat
treatment of steel, titanium and aluminum alloys. Materials selection based on cost and design function.

5450. CORROSION AND ELECTROCHEMISTRY OF CORROSION. (4 cr; 3 lect and 1 rec hrs per wk)
Electrochemical thermodynamics, Butler-Volmer equation, electrochemical kinetics, theory of corrosion, passiva
tion, inhibition, forms of corrosion, environmental degration of mechanical properties, cathodic and anodic
protection.

5460. OXIDATION OF METALS. (4 cr; prereq 5102 and upper div IT standing; 3 lect and 1 ree hrs per wk)
Oxidation reactions under various environmental conditions; high temperature metal-gas reactions including
oxidation and sulfidation. High temperature attack of stainless steels, superalloys, and refractory metals.
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5481-5482-5483. SPECIAL PROBLEMS IN PHYSICAL METALLURGY AND MATERIALS SCIENCE. (Cr and hrs ar;
prereq sr)

Library or laboratory studies of scientific or engineering problems in physical metallurgy and materials science.

5610. POLYMER CHEMISTRY I. (4 cr; prereq physical chemistry or 5011 or #; 3 lect and 3 lab hrs per wk)
Polymer synthesis and physical chemistry: polymerization kinetics and reactors, molecular weight distribution,
network formation, macromolecules in solution and their characterization, glassy and crystalline state, rubber
elasticity, flow and viscoelasticity, environmental degradation.

5620. POLYMER PROCESSING. (4 cr; prereq engineering transport phenomena or #; 31ect and 1 open lab-recitation
hrs per wkj

Polymer processing principles and applications: rheology of iong chain molecules, flow in simple geometries, die
design, mixing, thermal properties, heat transfer and phase change; thermoplastic operations _xlrusion,
calendaring, forming, and molding; thermoset operations.

5630. POLYMER PHYSICAL PROPERTIES. (4 cr; prereq 5011 or 3400 and MatS/Chem 5610 or #; 31ect and 1 open
lab hrs per wk)

Polymer structure-property relations: structure and morphology of the crystalline and amorphous state.
Crystallization kinetics, vitrification and the glass transition, mechanical properties, failure, permeability, optical
and electrical properties, polymer composites, effect of processing on properties.

8110. THERMODYNAMICS, DEFECT STRUCTURES, PHASE TRANSFORMATIONS, DIFFUSION. (3 cr; prereq #)
Classical equilibrium thermodynamics for systems of constant and variable composition. Techniques tor
measurement of thermodynamic properties. Theory of imperlections, effects on properties of metals.

8112. SOLID STATE REACTIONS. (3 cr; prereq #)
The kinetics of phase transformations and processes such as oxidation and epitaxial layer lormation are
considered in the framework of modern concepts of nucleation and growth theory such as the theory 01 spinodal
decomposition.

8210. STRUCTURE·PROPERTY RELATIONSHIPS: MECHANICAL AND MICROELECTRONIC. (3 cr; prereq #)
Geometry and properties of metal crystals; electrical and thermal conductivity; Hall effect; optical properties;
elastic and plastic behavior ot metals; principles of microelectronic materials and devices.

8213, 8214. ELECTRONIC PROPERTIES OF MATERIALS. (3 cr per qtr; prereq #)
Basic physical theory of bonding in metals, alloys, and semiconductors, Crystal structures related to fundamental
parameters. Band theory using free electron, tight binding, APW, KKR, pseudopctential, and other techniques.
Experimental techniques for measuring electronic properties, including photoemission, Auger spectroscopy. and
optical spectroscopy. Transport properties, microelectronic materials, metal-semiconductor interlace phenom·
ena, and other topics.

8311. THEORIES OF MECHANICAL BEHAVIOR OF SOLIDS. (3 cr)
The theoreticai analysis ot the mechanical behavior 01 solids. Included are theories of work'hardening, recovery,
creep. fatigue, and fracture. Fracture mechanics theories examined in labOratory exercises associated with
compliance, strain-energy release rate, and J-intagrai techniques.

8320. HIGH TEMPERATURE PROPERTIES OF MATERIALS. (3 cr)
Fundamental studies of refractory metals and ceramics. Phase diagrams. crystal chemistry. thermodynamics,
mechanical and electrical properties.

8401. TRANSFORMATIONS IN ALLOYS AND ORIGINS OF MICROSTRUCTURE. (3 cr; prereq #)
Factors governing polycrystalline microstructures. including topology of two-dimensional and three-dimensional
cellular arrays. nature of grain boundaries and interlaces, recovery. recrystallization and grain growth, allotropiC
transformation, eutectoid decomposition. martensitic transformations, precipitation reactions.

8470-8471·8472. SEMINAR: MATERIALS SCIENCE AND ENGINEERING. (Cr ar)

8480·8481·8482. SELECTED TOPICS IN MATERIALS SCIENCE AND ENGINEERING. (Cr ar)

8520. ELECTRON DIFFRACTION AND ELECTRON MICROSCOPY. (3 cr)
Scattering of electrons by solids, mass thickness, and diffraction contrast. Kinematic theory of diffraction and
image interpretation. Chemical and structural analysis by electron diffraction. X-ray energy microanalysis and
secondary electron topography. Instruction in use of the TEM and SEM. Five laboratory exercises.

8521. TOPICS IN ELECTRON MICROSCOPY. (3 cr)
(Continuation of 8520) Research projects using either scanning ortransmission electron microscopy. Lectures on
specimen preparation techniques, and special applications of the microscope.

8522. ADVANCED X·RAY DIFFRACTION OF METALS. (3 cr; prereq 5403 or #)
Reciprocal lattice, structure factor, Fourier analysis, diffuse and low angle scattering.

8610. POLYMER CHEMISTRY. (3 cr)
See 5610 for description.
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Chemical Physics

CHEMICAL PHYSICS
Professor: Donald G. Truhlar, head, director of graduate studies; Charles E. Campbell; Bryce Crawford. Jr.; John S.

Dahler; H. Ted Davis; W. Ronald Gentry; Clayton F. Giese; Allen M. Goldman; J. Woods Halley; Robert M. Hexter;
Sanford lipSky; Rufus W. Lumry; C. Alden Mead; Wiimer G. Miller; Albert J. Moscowltz; John Overend; Stephen
Prager; Lanny D. Schmidt; Walter Weyhmann

Assistant Professor: Paul F. Barbara

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-Ph.D.

Curriculum-Focus is on areas where the techniques of chemistry and physics are
brought together for the study of atoms and molecules, their interactions in gases, liquids,
and solids, and the detailed structure and dynamics of material changes. Areas of research
and specialization include spectroscopy, optical properties, laser applications, molecular
collisions, chemical dynamics, quantum mechanics, statistical mechanics, thermodynam
ics, low-temperature behavior, polymers or macromolecules, surface science, and bio
chemical and heterogeneous catalysis.

Prerequisites for Admission-Applicants should have adequate preparation in
mathematics, physics, and chemistry. The Willingness of either the Department of Physics
or the Department of Chemistry to provide support is also a prerequisite.

Special Application Requirements-Three letters of recommendation are required.

Degree Requirements-Proficiency examinations in physical chemistry and one
other subfield (e.g., inorganic chemistry, solid-state physics, optics) are required. Students
choose a program of study in consultation with their faculty advisory committee. Programs
include thermodynamics, quantum mechanics, and at least one three-quarter sequence in
chemistry and in physics. Other aspects of the program are flexible. There is no minor or
supporting field requirement.

Language Requirement-None.

For Further Information-Contact the director of graduate studies, Chemical
Physics Program, 139 Smith Hall, University of Minnesota, 207 Pleasant Street S.E.,
Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL (1-16 cr per qtr)

CHEMISTRY (Chern)
Regents' Professor: Bryce L. Crawford, Jr.

Professor: Larry L. Miller. head; Victor A Bloomfield; Robert C. Brasted; J. Doyle Britton; Peter W. Carr; John S. Dahler;
H. Ted Davis; John E. Ellis; Stuart W. Fenton; Paul G. Gassman; W. Ronald Gentry; Gary R. Gray; Robert M. Hexter;
Maurice M. Kreevoy; Edward Leete; Sanford Lipsky; Rufus W. Lumry; C. Alden Mead; Wilmer G. Miller; Albert J.
Moscowitz; Wayland E. Noland; John Overend; Louis H. Pignolet; Stephen Prager; Warren L. Reynolds; Harold S.
Swofford, Jr.; Donald G. Truhlar

Associate Professor: Wayne L. Gladfelter, director ofgraduate studies; Lawrence E. Conroy; John F. Evans; Thomas R.
Hoye. Essie Kariv-Miller; Kent R. Mann; Lawrence Que

Assistant Professor: George Barany; Paul F. Barbara; Jed Fisher; William Fristad; Thomas S. Livinghouse; Timothy P.
Lodge; Marion Stankovich

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.
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Curriculum-Graduate work in the Department of Chemistry is organized into five
specialty areas: analytical chemistry, biological chemistry, inorganic chemistry, organic
chemistry, and physical chemistry.

Prerequisites for Admission-Applicants must offer the substantial equivalent of the
courses in analytical, inorganic, organic, and physical chemistry required of undergraduate
majors in the Minnesota chemistry curriculum. They must also have at least one year of
college physics plus college mathematics through calculus.

Special Application Requirements-Three letters of recommendation are required
for all applications. Scores from General (Aptitude) and Subject (Advanced) Test of the
Graduate Record Examination (GRE) are required for fellowship consideration. Foreign ..
applicants applying from overseas are expected to provide TOEFL scores of at least 550,
as welt as GRE scores. Foreign applicants applying from within the United States must
furnish letters attesting to their ability to understand technical instruction and to converse in
English from U.S. faculty members.

Fie/ds of Ins/ruction I____ I
I
I

I
I

Proficiency Examination-Students working toward the M.S. or Ph.D. in chemistry
are required to take a set of four proficiency examinations, one each in analytical, inorganic,
organic, and physical chemistry. These examinations are taken on entrance; the results are
used for gUidance. Ph.D. students are expected to satisfy the proficiency requirements in
all four fields during their first academic year in residence. M.S. students are expected to
pass the proficiency examination in their specialty area during their first academic year in
residence.

General Degree Requirements-A list of required and recommended courses,
including courses from outside the field of chemistry, can be obtained from the director of
graduate studies. Procedures are available for satisfying course requirements through
special examination rather than course registration.

Master's Degree Requirements-Consult the director of graduate studies. A final
oral examination is required.

Doctoral Degree Requirements-Ph.D. candidates must complete 36 credits of
work in approved graduate courses (30 credits for students in organic chemistry). A
minimum of 6 credits must be in the minor or supporting program. Written preliminary
examinations are given in the areas of organic chemistry and biological chemistry. The
other three areas use the cumulative system of written examinations. When department
requirements have been satisfied, the student may proceed to the preliminary oral
examination.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Chemistry, 147b Smith Hall, University of Minnesota, 207 Pleasant Street S.E., Minneapo
lis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5001-5002. CHEMISTRY CONCEPTS FOR JUNIOR HIGH SCHOOL TEACHERS. (4 cr per qtr; prereq college-level
general chem. secondary school teaching experience or #)

Chemistry fundamentals to expand resources for teaching junior high SChool chemistry concepts. Demonstration
of concepts through experimentation. selection of appropriate topics.

5122. ADVANCED ANALYTICAL CHEMISTRY. (4 cr; prereq 1 yr organic chemistry and one course in thermodynam
ics)

EqUilibria In aqueous and nonaqueous systems.
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5126. MODERN ANALYTICAL CHEMISTRY. (4 cr; prereq 3332 and 3335, IT chemical engineering maJoror 6; 21ect hrs
and two 3-hr labs per wk)

Strategies and techniques for solving modern analytical problems. The use ot modern instruments in analysis.

5127. ANALOG INSTRUMENTATION. (5 cr; prereq Phys 1291, Math 1231 or equiv or II, Chem major or grad)
Basic principles of electronic design and circuitry, servo systems, Gperational amplifiers, feedback oontrol.
oscillators, digital gates, converters for signal processing and control of measurement systems.

5128. THE SMALL COMPUTEIi IN THE CHEMICAL LABORATORY. (5 cr; prereq 5127 or II; 31ect hrs and two 4-hr
labs per wk)

Applications of the laboratory computer to control of chemical instrumentation and acquisition of data Hardware
(Interfacing) and software (assembly language programming) aspects of automating the chemical experiment.

5133. CHEMICAL INSTRUMENTATION AND ANALYSIS LECTURE. (3 cr; prereq 1133, 5534, 5533 or 1133, 5534,
~5533)

Methodology and practices for solving analytical problems. Application of modern instrumental techniques to
analysis.

5134. CHEMICAL INSTRUMENTATION AND ANALYSIS LABORATORY. (2 cr; prereq 5133)
Covers material in 5133. Instrumental techniques including spectroscopic methods of analysis (visible, UV, ir,
atomic absorption and flame emISSion): electrochemical methods of analySIS (potentiometry. polarography, and
anodic stripping) and analyses based on separation (gas chromatography, Ilquld·liquid chromatography, and
extraction) .

5139. CHROMATOGRAPHY AND SEPARATION SCIENCE. (3 cr without lab, 4 cr with lab; prereq 5133 and 5134 or
equiv or II, Chem major or grad: 3 cr: 3 lect hrs per wk, 4 cr: 3 lect and one 4·hr lab per wk)

Fundamental and practical aspects of gas liquid chromatography, modern I,quid chromatography, electrophore
sis, and other techniques used for analyses and separations.

5301. SPECTRAL METHODS OF ORGANIC QUALITATIVE ANALYSIS. (4 cr, §8302: prereq 3303 or 3333 or equiv; 3
lect and 1 conf hrs per wk)

I"ractical application of nuclear magnetic resonance, mass, ultraviolet infrared spectral analysis to solution of
organic problems.

5302. ORGANIC SYNTHESIS, (4 cr; prereq 3303 or 3333 or equiv and II)
Reactions of typical functional groups and introduction to modern laboratory methods of organic synthesis.

5305. INTERMEDIATE ORGANIC CHEMISTRY. (4 cr; prereq 3303 or 3333 or equiv; 3 lect and 1 rec hrs per wk)
Introduction to various aspects of physIcal organic chemistry with application to typical chemical problems.
Reactions of typical functional groups and introduction to modern laboratory methods ot organic synltlesis.

5309. APPLICATIONS OF MOLECULAR ORBITAL THEORY IN ORGANIC CHEMISTRY. (4 cr: prereq 5536 or Phys
3501 or II)

Application of quantum mechanics to organic reactions and photochemistry.

5342. CHEMISTRY OF NATURAL PRODUCTS. (3 cr; prereq 3303 or 3333 or equiv; offered 1984·85 and an yrs)
Biosynthesis of secondary natural products With emphasis on alkaloids, terpenes, and acetogenins.

5343. CHEMISTRY OF NATURAL PRODUCTS (STEROIDS). (3 cr; prereq 3303 or 3333 or equiv; offered when
demand warrants)

Steroidal hormones. their isolation, proof of structure, synthesis, and action.

5344. HETEROCYCLIC COMPOUNDS. (3 cr; prereq 3303 or 3333 or equiv; offered 1985-86 and alt yrs)
Typical classes of heterocyclic compounds, their chemical and physical properties and uses, synthesis.

5365. ORGANIC QUALITATIVE ANALYSIS. (4 cr; prereq 3303 or 3333 or equiv; 8 lab and 2 oonf hrs per wk)
Reactions of typical functional groups and introduction to methods of organic structure determination.

5520·5521. ELEMENTARY PHYSICAL CHEMISTRY. (3 cr per qtr; prereq 1 yr college chemistry, Phys 1291 or 'Phys
1291 or Phys 1106, Math 3211) -

Brief general survey. 5520: Thermodynamics and applications to chemistry. 5521. Elementary statistical
mechanics, kinetics, and structure.

5525. PHYSICAL BIOCHEMISTRY: SOLUTION STRUCTURE AND INTERACTIONS OF BIOLOGICAL MACROMO·
LECULES. (4 cr, §BloC 5525, §MdBc 5525: prereq 2 qtrs physIcal chemistry, Bioi S001 or equiv)

Physical chemistry of equilibrium, transport, and scattering phenomena in solution, with application to proteins
and nucleic acids. Intermolecular forces, macromolecules dynamics, conformational transitions, binding thermo
dynamics, methods for determining biopolymer size and shape, inCluding sedimentation, diffusion, Viscosity,
electrophoresis, and scattering.

5526. PHYSICAL BIOCHEMISTRY: SPECTROSCOPIC METHODS I, (4 cr, §BloC 5526, §MdBc 5526; prereq 2 qtrs
physical chemistry)

Lectures on fundamental spectroscopic principles with emphasis on development of magnetic resonance theory
used in study of biological macromolecules.
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5527. PHYSICAL BIOCHEMISTRY: SPECTROSCOPIC METHOOS II. (4 cr, §BioC 5527. §MdBc 5527; prereq 2 qtrs
physical chemistry. BioC/ChemJMdBc 5526 or #)

Application of optical and magnetic resonance techniques to study of structure and dynamics in proteins, lipids,
nucleic acids. and synthetic analogs. 4(

5533. QUANTUM CHEMISTRY. (4 cr; prereq 1 yr college chemistry, Phys 1291 or ~Phys 1291. or 1106 with II, Math
3211)

Principles of quantum mechanics with applications 10 atomic and molecular structure and to spectroscopy.

5534. CHEMICAL THERMODYNAMICS. (4 cr; prereq IT upper div or CLA chern major or 6, Phys 1291 or ~Phys 1291,
or 1106 with #. Math 3211)

Principles of thermodynamics with applications to chemical systems.

5535. STATISTICAL MECHANICS AND REACTION KINETICS. (4 cr; prereq 5534)
(Continuation of 5534) Developing statisticallhermodynamics and lhe kinetic theory of gases with applications to .-
reaction rate theory. Phenomenological kinetics and experimental methods.

5536. QUANTUM CHEMISTRY LABORATORY. (2 cr; prereq 5533 or ~5533)

Laboratory experiments illustrating quantum mechanics principles and methods.

5538. PHYSICAL CHEMISTRY LABORATORY. (1 cr; prereq 5535 or ~5535)

Experiments in thermodynamics and reaction kinetics.

5580. PHYSICAL CHEMISTRY OF POLYMERS. (3 cr; prereq 5534 or 5535 or #; offered 1985-86 and alt yrs)
Molecular weight distribution, statistical mechanics of polymer solutions, network polymers, viscosity. light
scattering, viscoelaslic behavior.

5610. POLYMER SCIENCE. (4 cr. §MalS 5610; prereq physical chemistry or MatS 5011 or #; 31ect hrs and one3·hr lab
per wk)

Polymer synthesis and physical chemistry: polymerization kinetics and reactors. molecular weighl distribution,
network formation. macromolecules in solution and their characterization. the glassy and crystalline state. rubber
elasticity. flow and viscoelasticity. environmental degradation.

5731. INORGANIC CHEMISTRY I. (3 cr; prereq 5533 or ~5533 or 5534 or ~5534)

Structure, bonding, thermochemistry. acid-base chemistry, physical and chemical properties of inorganic
substances. EmphaSis on systems where! and ~ electrons are important.

5732. INORGANIC CHEMISTRY II. (3 cr; prereq 5731; 3 lect hrs per wk)
(Continuation of 5731) Transition metal compounds where d electrons are important. Current topics such as boron
hydrides, inert gas compounds, organometallic compounds, and biologically important metal compounds.

5734. INORGANIC CHEMISTRY LABORATORY I. (2 cr; prereq 5731 or ~5731 or #; 1 lect and 3 lab hrs per wk)
Laboratory to accompany 5731.

5735. INORGANIC CHEMISTRY LABORATORY /I. (2 cr; prereq 5734, 57320r '5732 or #; llect and 3 lab hrs per wk)
Laboratory to accompany 5732.

5751. PHYSICAL INORGANIC CHEMISTRY I. (4 cr; prereq 5732 or equiv or II)
PhySical methods and concepts applied to inorganic and organometallic systems including NMA. lA, UY-YIS,
ESR, Mossbauer and mass spectroscopy, magnetic measurements, X·ray crystallography.

5752. PHYSICAL INORGANIC CHEMISTRY II. (4 cr; prereq 5751 or equiv Or #)
Solution thermodynamics and kinetics applied to inorganic and organometallic systems; determination of reaction
mechanisms; symmetry and ligand field concepts.

5761. ORGANOMETALLIC CHEMISTRY. (4 cr; prereq 5732 or equiv or #)
Syntheses, reactions. structures. and other Important properties of main group and transition metal organometal
lic compounds; treatment in terms of modern electronic and structural theory; emphasis on their use as
stoichiometric and homogeneous catalytic reagents in organic and inorganic systems.

5762. SURVEY OF THE CHEMISTRY OF THE TRANSITION METALS. (4 cr; prereq 5732 or equiv or #)
Aeactions and properties of transition metals and their compounds. Modern coordination chemistry including
magnetic and spectroscopic properties and qualitative ligand field theory.

5763. SURVEY OF THE CHEMISTRY OF THE NON-TRANSITION ELEMENTS. (4 cr; prereq 5732 or equiv or #)
Aeactions and properties of the non-transition elements, including the rare gases and their compounds.

5803. THE CHEMISTRY OF INDUSTRY. (4 cr; prereq chemistry Sr or grad student or #)
Basic industry and polymer chemistry. and technology on which industry is based. Aelationship ofbasic properties
to industrial utility. Emphasis on economics. social problems, and industrial environment.

5991,5992.5993. SELECTED TOPICS IN CHEMISTRY. (Cr ar; prereq sr, 6)
Topics of current inlerest in chemistry. Consult department lor detailS of oHerings for any particular quarter.

8100. GENERAL SURVEY OF ANALYTICAL CHEMISTRY. (1 cr)

8104. SPECTROSCOPIC METHODS OF ANALYSIS. (3 cr; prereq 5133 or equiv or #)
Systematic treatment of modern optical methods ot analysis.
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8133. MODERN ELECTROANALYTICAL TECHNIQUES, PRINCIPLES, AND PRACTICES. (3 cr; prereq 8129 or
equiv or #; 3 lect hrs per wk)

.. Lecture: polarography, galvanostatic and potentiostatic methodology, coulometry, linear scan and cycliC
voltammetry, pulse methods, and OITLE applications.

8134. BIOANALYTICAL CHEMISTRY. (3 cr; prereq 5133 or equiv and BioC 5001 or equiv)
Theory and practical aspects of analytical methods used in determination and characterization of biologically
important materials. Enzymatic and kinetic methods in study of amino acids, proteins, carbohydrates, lipidS and
nucleic acids.

8135. MASS SPECTROMETRY. (3 cr; prereq #)
Introduction to physical and chemical aspects of mass spectrometric analysis.

8136. SURFACE AND THIN FILM ANALYSIS. (3 cr; prereq #)
Survey of modern ultrahigh vacuum techniques appropriate to analysis of surfaces and thin film structure.

8137. SOLUTION CHARACTERIZATION OF MACROMOLECULES. (3 cr; prereq #)
Introduction to contemporary problems in polymer characterization and experimental methods used to address
them.

8190. SEMINAR: MODERN PROBLEMS IN CHEMICAL INSTRUMENTATION AND ANALYSIS. (1 cr [may be
repeated for cr]; prereq 8129)

8290. SEMINAR: CHEMICAL DYNAMICS. (1 cr)

8300. GENERAL SURVEY OF ORGANIC CHEMISTRY. (1 cr)

8301. ADVANCED ORGANIC CHEMISTRY I. (4 cr; prereq 3303 or 3333 or equiv)
Chemistry of reactive intermediates: free radicals, carbonium ions, carbanions, and carbenes. Use of these in
syntheses. Reactions of olefins, acetylenes, and ylids.

8302. INTERPRETATION OF ORGANIC SPECTRA. (4 cr; prereq 1 yr undergrad organic chemistry or #)
Practical application of nuclear magnetic resonance, mass, ultraviolet. and infrared spectral analyses to the
solution of organic structural problems.

8303. DETERMINATION OF MECHANISMS OF ORGANIC REACTIONS. (4 cr; prereq 1 yr organic clem or #)
Organic reaction mechanisms, transition state theory, linear free energy correlations, isotope effects, solvent
effects, and kinetic analysIs of data.

8304. ADVANCED ORGANIC CHEMISTRY II. (4 cr; prereq 8301 or #)
Carbonyl chemistry (carbonyl additions, M,chael·type additions, a-substitutions, methods of synthesis), aromati
city, and antiaromaticlty. Concerted reactions of olefins, both thermal and photochemical, discussed using simple
molecular orbital theory and Woodward-Hoffmann-type relationships.

8305. ADVANCEO ORGANIC CHEMISTRY III. (4 cr; prereq 8304 or #)
(Continuation of 8304) Introduction to heterocyclic chemistry and to complex syntheses of natural products, with
emphasis on stereochemical control, selective reagents, and use 01 blocking groups.

8341. STEREOCHEMISTRY. (3 cr; prereq 8301 or #; offered 1985-86 and all yrs)
Stereochemistry of carbon compounds and of organic reactions.

8342. INTRODUCTION TO RESEARCH. (4 cr; prereq 1 yr undergraduate organic chemistry, 8302 or #)
Advanced iaboratory problems, including original work.

8343. THEORETICAL ORGANIC CHEMISTRY. (3 cr; prereq 8303 or #, 5503)
Application of chemical kinetics, thermodynamics, and simple quantum mechanics to problems 01 organic
chemistry.

8344. THEORETICAL ORGANIC CHEMISTRY. (3 cr; prereq 8302 or #)
Empirical and theoretical correlations of nuclear magnetic resonance.

8390. SEMINAR: ORGANIC CHEMISTRY. (1 cr perqtr [may be repeated forer]; required of all grad students majoring in
organic chemistry)

8401. BIOORGANIC CHEMISTRY I. (4 cr; prereq 3303 or 3333 or equiv)
Chemistry of biologically important functional groups and compounds inclUding amino acids. lipids. carbohy
drates, organophosphates. Techniques for radlolabeling and for synthesis of analogs of biologically active
molecules.

8402. BIOORGANIC CHEMISTRY II. (4 cr; prereq 3303 or 3333 or equiv)
Results from mechanistic studies of organic model reactions used to outline current perspectives on fundamental
dnving forces responsible for enzymatic catalYSIS and specificity.

8403. BIOORGANIC CHEMISTRY III. (4 cr; prereq 3303 or 3333 or equi v, BioC 5002 or 5752 or #; Chern 5535, 8301 or
equiv desirable)

Biochemical phenomena as problems in mechanistic organic chemistry: elimination, isomerization, rearrange
ment, aldol condensation group transfer reactions.

8500. GENERAL SURVEY OF PHYSICAL CHEMISTRY. (1 cr)
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8512. CHEMICAL THERMODYNAMICS. (4 cr; prereq undergrad physical chemistry)
Fundamentals at classical thermodynamics and application to chemical phenomena including chemical equilib
rium, phase transitions, surface and solution thermodynamics.

8514. CHEMICAL APPLICATIONS OF GROUP THEORY, (4 cr; prereq undergrad physical chemistry)
Introduction to role of symmetry and group theory in chemistry, with emphasis on applications to moiecular and
electronic structure and vibrational and electronic spectroscopy.

8521. METHODS OF THEORETICAL CHEMISTRY. (4 cr; prereq undergrad physical chemistry)
Basic theoretical techniques of phySical chemistry, application to selected chemical problems.

8531-11532-8533. INTRODUCTORY QUANTUM MECHANICS AND SPECTROSCOPY. (4 cr per qtr; prereq 8521 or
equiv)

Wave mechanics, soluble problems, approximate methods. chemical applications, structure of molecules. group
theory, elementary treatment of scattering, atomic and molecular spectroscopy.

8534, GROUP THEORY. (3 cr; prereq 8533 or #)
Group theory and its application to problems in spectroscopy and molecular structure.

8535, MOLECULAR QUANTUM MECHANICS. (4 cr; prereq 8531)
Application of quantum mechanics to molecular problems inclUding topics such as Born-Oppenheimer approxi
mation, symmetry of electronic and vibrational wave functons, molecular orbital theory, and rotational and
Vibrational elgenstates and spectra.

8541-8542-8543. THERMODYNAMICS, STATISTICAL MECHANICS, AND KINETICS. (4 cr per qtr; prereq 1 yr
undergrad physical chemistry or #)

Review of thermodynamics with development of application to chemical problems. Introductory statistical
mechanics. application to crystals, the liquid phase (radial distribution functions), solution theories, polymers,
surfaces, and elementary transport theory. Reaction rates, integrated rate expressions, molecular collisions,
theories of reaction rates, experimental methods in chemical kinetics.

8545. REACTION DYNAMICS. (3 cr; prereq undergrad physical chemistry)
Reaction dynamics from microscopic viewpoint with an emphasis on modem experimental methods and
interpretation of scattering data.

8546. ADVANCED STATISTICAL MECHANICS. (4 cr; prereq 8541-8542)
Advanced topiCS in statistical mechanics such as statistical mechanics of condensed matter and phase
tranSitions.

8547. ELEMENTS OF STATISTtCAL MECHANICS. (4 cr; prereq undergrad physical chemistry)
Principles of equilibrium statistical mechanics, ensemble theory, partition functions; application to simple systems
such as ideal gases and crystals, and simple lattice statistics.

8548. ADVANCED STATISTICAL MECHANICS. (4 cr; prereq 8547)
More advanced topics in statistical mechanics, such as nonideal gases and solutions, distribution functions, and
noneqUilibrium statistical mechanics.

8560. SEMINAR: PHYSICAL CHEMISTRY OF BIOLOGICAL SYSTEMS. (Cr ar)

8571. ADVANCED QUANTUM MECHANICS. (3 cr; prereq 8533 or #)
Advanced topiCS in quantum mechanics such as operator formalism and transformation theory.

8581. MAGNETIC RESONANCE. (3 cr; prereq 8533 or #)
Theory and practice of magnetic resonance spectroscopy. Nuclear magnetic resonance and electron spin
resonance.

8590. PHYSICAL CHEMISTRY SEMINAR. (1 cr [may be repeated for cr]; required of all grad students majoring in
physical chemistry)

8593. SPECIAL TOPICS IN PHYSICAL CHEMISTRY. (4 cr; prereq #)

8610. POLYMER SCIENCE. (3 cr, §5610, §MatS 5610; prereq phys chem or MatS 5011 or #; 3 lect hrs per wk)
For description, see 5610.

8700. GENERAL SURVEY OF INORGANIC CHEMISTRY. (1 cr)

8790. SEMINAR: MODERN PROBLEMS IN INORGANIC CHEMISTRY. (1 cr [may be repeated for cr]; prereq l;)

8990. RESEARCH IN CHEMISTRY. (Cr ar; prereq l;)

8991. SPECIAL TOPICS IN CHEMISTRY. (Cr ar; prereq 1 yr undergrad organic chemistry)

8992. SPECIAL TOPICS IN CHEMISTRY. (Cr ar; prereq #)

8993. SPECIAL TOPICS IN CHEMISTRY. (Cr ar; prereq 1 yr organic chemistry)

8994, 8995, 8996. SPECIAL TOPICS IN CHEMISTRY. (Cr ar; prereq til
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Child Psychology

CHILD PSYCHOLOGY (CPsy)1
Professor: W. Andrew Collins. director; Herbert L. Pick. Jr.. director of graduate studies; William R. Charlesworth; Byron

R. Egeland; Norman Garmezy; Willard W. Hartup; Michael P. Maralsos; Shirley G. Moore; Manon A. Perlmutter;
Anne D. Pick; L. Alan Sroufe; June L. Tapp; James E. Turnure; Richard A. Weinberg; Albert Yonas

Associate Professor: Megan R. Gunnar

Assistant Professor: Leonard A. Breslow; Kim G. Dolgin; James L. Morgan

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

.. Degrees Offered-M.A. (Plan A and Plan B) and Ph.D. The MA program is usually
an integral part of the Ph.D. program.

Curriculum-Emphases include developmental aspects of cognition, genetics
ethology, language, learning, perception, personality, social psychology, and school
psychology.

Prerequisites for Admission-For both the M.A. and Ph.D., at least 12 quarter
credits in psychology and one course in statistics are required.

Special Application Requirements-New students are normally admitted in fall
quarter. Application deadline is February 1of the preceding year. A department application,
a statement of goals and interests, three letters of recommendation, and scores from the
Miller Analogies Test and the General (AptitUde) Test of the Graduate Record Examination
are also required.

Master's Degree ReqUirements-Courses in history, current issues, and research
methods of child psychology and in advanced statistics are required. Other courses,
inclUding those for a minor or supporting field, are selected in consultation with the adviser.
The individual examining committee determines whether the final examination is written,
oral, or both.

Doctoral Degree ReqUirements-Courses in history, current issues, and research
methods in child psychology, statistical analysis, independent study, and research
problems are required. Other courses are selected in consultation with the adviser.
Completion of a supporting program, rather than a minor, is required. Non-course work
requirements include successful completion of a predoctoral research paper, a teaching
apprenticeship, preliminary written and oral examinations, and a dissertation.

Language Requirement-None.

Minor ReqUirements for Student Majoring in Other Fields-For the doctoral
degree, at least 12 of the minimum 18 credits must be at the 8xxx level.

For Further Information-Contact the director of graduate studies, 156 Institute of
Child Development, University of Minnesota, 51 East River Road, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5301. ADVANCED CHILD DEVELOPMENT. (4 cr. §3309. §1301. §8301; prereq 5 cr introductory psychology)
Theory and research in child development With emphasis on perception. language. learning. cognition,
personality. and social development in children.

5303. ADOLESCENT PSYCHOLOGY. (4 cr. §3303; prereq 5 cr intrOductory psychology)
Physical. cognitive, and social development during adolescence.

'See the College of Education Bulletin for information on the Master of Education (M.Ed.) program in early childhood
education.
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5305. MULTIDISCIPLINARY PERSPECTIVES ON AGING, (4cr, §Educ5440, §HSU5009, §PA5671, §SW5010, §Soc
5960)

Multidisciplinary introduction to aging and the aging process. ..

5310. TOPICS IN CHILD PSYCHOLOGY. (1-4 cr; prereq 1301)
Selected topics in general content area.

5311. BEHAVIORAL AND EMOTIONAL PROBLEMS. (4 cr, §3311; prereq 1301 or equiv)
Description, etiology, development of behavioral and emotional problems of children and treatment where
germane; excluded are problems deriving primarily from sensory or physical handicap, mental retardation, or
neurological impairment.

5313. PSYCHOLOGY OF ATYPICAL CHILDREN. (4 cr, §3313; prereq 1301 or equiv)
Problems of research, assessment. and behavior associated with atypicality; evaluation of research in areas of
major concern for sensory, language, intellectual, and physical deviation.

5315. INTRODUCTION TO MENTAL RETARDATION. (4 cr, §EPsy 5620, §PsyS 5120; prereq 1301 or equiv)
Psychological and educational problems related to the mentally retarded.

5319. CLINICAL PROCEDURES WITH CHILDREN AND YOUTH. (4 cr; prereq 12 cr child psychology, educational
psychology, sociology or psychology)

Survey 01 assessment and intervention procedures ofchild clinical psychology in clinical and community seMings.
Primarily for students not majoring In clinical psychology.

5329. GENETICS, ETHOLOGY, AND DEVELOPMENT. (4 cr; prereq 1301 or equiv)
Survey of evolutionary theory, behavioral genetics applied to understanding of development of human behavior;
formation of species-typical adaptive behavior and individual differences in infancy, childhood, and adolescence.

5331. PROCESSES OF SOCIALIZATION OF CHILDREN. (4 cr, §3331; prereq 1301 or equiv)
Processes of social learning; identification, social influence, imitation, reward and punishment, internalization, and
object choice.

5333. PERSONALITY DEVELOPMENT. (4 cr; prereq 3331 or 5331)
Psychoanalytic and behavior theory formulations, related research literature in content areas (e.g., attachment,
dependency, aggression, competence, and sex typing).

5334. CHILDREN AND YOUTH IN SOCIETY. (4 cr; prereq 4 cr child psychology)
Child development principles relative to social policy decision making; issues in applying theories and findings to
problems, e.g., media influences, mainstreaming, day care, child abuse, effects 01 peers.

5335. PEER RELATIONS. (4 cr; prereq 3331 or 5331)
Peer influences; social interactions and social relations; developmental changes.

5339. PARENT·CHILD RELATIONS, (4 cr; prereq 3331 or 5331)
Discussion of parent-child relationships and evaluation of relevant research (e.g., cross-cultural child rearing
perspectives, alternative parenting roles, economics of parent-child relations, rights of parents and children).

5341. PERCEPTUAL DEVELOPMENT, (4 cr; prereq 1301 or #)
Perceptual learning and the development of sensory and perceptual processes.

5343. COGNITIVE DEVELOPMENT. (4 cr; prereq 1301 or #)
Development of cognitive processes; discussion of relevant theory, research literature, and methodology.

5345. LANGUAGE DEVELOPMENT. (4 cr; prereq 1301 or #)
Development of structure and function of language; factors influencing development; methodological problems,
language scales, theories.

5970. DIRECTED STUDY IN CHILO PSYCHOLOGY. (er ar; prereq #)
Independent reading.

5990. DIRECTED RESEARCH IN CHILO PSYCHOLOGY. (Cr ar; prereq #)
Individual empirical investigation.

8304. RESEARCH METHODS IN CHILO PSYCHOLOGY. (3 cr; prereq #)
Review of principal research methods and designs in child psychology.

8310. SEMINAR: HISTORY OF CHILD DEVELOPMENT. (1 cr; prereq #)
Problems and issues in professional child psychology tor first-year graduate students.

8320. SEMINAR: CURRENT ISSUES IN TEACHING DEVELOPMENTAL PSYCHOLOGY. (1 cr; prereq #)
Problems and issues in professional child psychology for advanced graduate students.

8327. ETHOLOGY OF CHILO BEHAVIOR. (3 cr; prereq #)
Theory and research on phylogenetic and ontogenetic factors in children's adaptive behavior.

8329. GENETICS AND DEVELOPMENT, (3 cr; prereq #)
Theory of and research on genetic tactors in human behavioral development, including patterns ot development,
individual differences, and species-specific behavior.
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8333. ADVANCED SOCIAL DEVELOPMENT I. (3 cr; prereq #)
Processes in socialization and personality development emphasizing theory and including predispositional.

.. acquisrtional. mediational. and interactional processes.

8336. ADVANCED SOCIAL DEVELOPMENT II. (3 cr; prereq #)
Topics in social and personality development research including social relations. social reasons. rules and
regulations, social roles, and individual differences.

8338. DEVELOPMENTAL PSYCHOLOGY OF COMMUNICATION. (3 er; prereq #)
Research related to development of interpersonal communication behaviors. and developmental aspects of
processes and effects of mass communication.

8341. ADVANCED PERCEPTUAL DEVELOPMENT. (3 cr; prereq Psy 503t and #)
Review and discussion of experimental and theoretical literature on children's perception; change of perception
with age and experience.

8343. ADVANCED COGNITIVE DEVELOPMENT I, (3 cr; prereq 12 cr child psychology or psychology)
Theory and research emphasizing Piagetian and psychometric (differential) perspectives,

8345, ADVANCED LANGUAGE DEVELOPMENT. (3 cr; prereq Ling 5001, 12cr child psychology or psychology and #)
Critical evaluation of current theory and research in language development.

8347. ADVANCED COGNITIVE DEVELOPMENT II. (3 cr; prereq Psy 5013 or #)
Theory and research emphasizing experimental psychology and including the areas of memory development.
learning, human information processing. categories. and concept developmem.

8351. THEORY AND PRACTICES IN THE PRESCHOOL. (3 er; prereq #)
Educational phiiosophy of the preschool; intellectual growth and development of communicative skills; curricular
experiences in science. literature, art. and music; use of free play and play materials with young children,

8355. BEHAVIOR OF PRESCHOOL CHILDREN. (3 cr; prereq #)
Use of group setting for study and guidance of personality and social developmem of young children.

8360. SEMINAR: DEVELOPMENTAL PSYCHOLOGY. (Cr ar; prereq #)
Intensive study of selected topics.

8605. DEVELOPMENTAL PSYCHOPATHOLOGY. (3 cr; prereq 8333 and #)
Dynamics of psychopathology in children; critical evaluetion of current theory and research.

8970. INDEPENDENT STUDY. (Cr ar; prereq #)
Independent reading.

8990. RESEARCH PROBLEMS. (Cr ar; prereq #)
Individual empirical investigation.

CHINESE-See East Asian Studies.

CIVIL ENGINEERING (CE)
Professor: Charles Fairhurst, head; Steven L. CrOUCh, associate head. directorofgraduate studies; Roger E. A. Arndt; C.

Edward Bowers; Patrick Brezonik; Andrzej Drescher; Steven J. Eisenreich; Theodore V. Galambos; Lawrence E.
Goodman; Walter J. Maier; Gary Parker; Charies C. S. Song; Anthony M. Slarfield; Heinz Stefan

Associate Professor: Ladislav Cerny; Peter A. Cundall; Cesar Farell; Matthew J. Huber; Gerald W. Johnson; Theodor
Krauthammer; Panos G. Michaiopoulos; Michael J. Semmens; Yorgos J. Stephanedes; Otto D. L. Strack; loannls
Vardoulakis

Assistant Professor: Steven C. Chiesa; Catherine E. French; John S. Gulliver; Hendrik M. Haitjema; Roberto T. Leon;
Raymond L. Sterling; Alan Wassyng

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Otfered-M.S.e.E. (Plan A; Plan B if approved by adViser), M.e.E., and
Ph.D.

Curriculum-The professional master's degree (M.e.E.) is intended for engineering
graduates interested in design, planning, operation, or management rather than in
research. All subdisciplines of civil engineering (e.g., environmental engineering, water
resources, structures, soil mechanics) are available.
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Emphases in the Ph.D. program are structural design and analysis; water resources
engineering (including fluid mechanics, hydrology, hydraulic engineering, and water
resources management); environmental engineering (including sanitary engineering,
environmental sciences, environmental chemistry); transportation engineering; and soil
and rock mechanics. Students are expected to concentrate the major part of their work in
one of these areas.

Prerequisites for Admission-For the master's and doctoral programs, the normal
requirement for admission is a good academic record in a civil engineering undergraduate
program accredited by the Accreditation Board for Engineering and Technology (ABET).
Some areas of civil engineering are so broad that students with other undergraduate
preparation may be considered for admission. For example, in environmental engineering,
certain students with an undergraduate concentration in chemistry, chemical engineering,
or physics may be admitted. In transportation, applicants with an undergraduate concen
tration in economics or physics may be admitted. Applicants who lack civil engineering
training are often required to complete one or more appropriate courses from the
undergraduate civil engineering program. Graduate degree credit is usually not awarded
for such preparatory work. For the M.C.E. program, an ABET-accredited bachelor's degree
in engineering is required.

Special Application Requirements-Applicants should submit to the director of
graduate studies two letters of recommendation, either from professors qualified to
estimate their class rank and evaluate their ability to successfully complete a program of
graduate stUdy, or from engineering professionals who can assess their professional
potential. These letters may also be used in applying for financial aid. Applicants for
admission should also submit a resume of their academic history and professional
experience and a statement of purpose, including the proposed area of emphasis within
civil engineering. Applicants are encouraged but not required to submit results of the
Graduate Record Examination (those who have not taken the GRE will be at a disadvan
tage in University-wide fellowship competition).

Professional Registration-Applicants who have as their goal a professional career
as a civil, structural, or mining engineer will need to obtain registration as a professional
engineer. Admission to the registration examination is, in most states, restricted to
graduates of an ABET-accredited curriculum for the bachelor's degree in engineering
(B.C.E., B.Geo.E., B.Min.E.). Students who lack this preparation should seriously consider
obtaining the training before entering a graduate program. For a student with an
undergraduate background in mathematics, for example, this can normally be accom
plished in four quarters. Prospective students may receive counseling on the need for
professional registration in light of their career objectives from the director of graduate
studies.

Degree Requirements-Certain graduate-level civil engineering courses are accept
able for graduate credit only as part of a minor or supporting program for students majoring
in a field other than civil engineering. Consult the director of graduate studies for further
information.

For M.C.E. degree requirements, see PROFESSIONAL MASTER'S DEGREE IN
ENGINEERING in the General Information section of this bulletin.

The final examination for the M.C.E. and M.S.C.E. degrees is oral.

Language Requirements-None.

For Further Information-Contact the secretary for graduate studies, Civil and
Mineral Engineering BUilding, University of Minnesota, 500 Pillsbury Drive S.E., Minneapo
lis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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Civil Engineering

..
GENERAL

5001. BUILDING AND CONSTRUCTION CONTRACTS AND SPECIFICATIONS, (4 cr; prereq 3rd yr or #, IT student or
adult special or grad)

Synopsis of the law of contracts, sales, agency, negotiable instruments, real property, personal property,
partnerships, corporations, insurance contracts, and torts, with applications to the performance of engineering
and construction contracts.

5002. ENGINEERING ECONOMICS. (2 cr; prereq jr, IT student or adult special or grad)
Time value of money: compound amount factors; present worth of uniform and single payments: cost-benefit
analysis: net present worth analysis: internal rate of return,

5021. COMPUTER APPLICATIONS IN CIVIL ENGINEERING II. (4 cr; prereq 3020, Math 3221 or Math 3212 or #)
Introduction to three methods (finite differences, finite elements, and boundary elements) for solution of problems
in hydrology, structural engineering, geomechanics, transportation, and environmental engineering that reduce to
partial differential equations. Each method illustrated in context of one or more practical problems.

5097-5098-5099. ADVANCED DESIGN, ANALYSIS, RESEARCH OR TUTORIAL IN CIVIL ENGINEERING. (Cr ar
[may be repeated for crl: prereq approval of adviser)

Planning, design, or analysis of complex civil engineering systems. Individual laboratory research problems,
literature studies, and reports supervised by staff. Studies may be conducted in any discipline within civil
engineering and hydraulics, including, but not limited to, land development, materials, environmental engineering,
soil mechanics, structures, and transportation.

~ 5701. CEMENTED MATERIALS PROPERTIES: EVALUATION AND MIXTURE DESIGN. (4 cr; prereq 3700, IT
student or grad)

Characteristics and performance evaluation concepts of construction materials; properties and design of
cemented mixtures such as concrete, bituminous mixtures. stabilized soils and rocks.

5702. MANUFACTURE AND QUALITY CONTROL OF CONSTRUCTION MATERIALS. (4 cr: prereq 3700, IT student
or grad)

Methods of manufacture, especially of cemented materials such as concrete and stabilized soils and rock;
expected variations and quality control concepts; optimization techniques developed to establish procedures and
best material for a given situation.

5703. PROJECT MANAGEMENT. (4 cr; prereq sr or IT major)
Practical approach to construction project management including project planning, bUdgeting, scheduling,

/> staffing, task and cost control, and communicating with, motivating, and managing team members.

8097·8098·8099.' CIVIL ENGINEERING RESEARCH. (1-5 cr per qtr: prereq #) Staff
Original work in concrete, structural steel, soils, hydraulics, hydrology, and municipal, environmental, or
transportation problems. Investigations, reports, tests, designs.

SURVEYING AND LAND USE PLANNING

5100. LAND SURVEYING. (4 cr: prereq 3100, 5102 or #, IT student or grad)
Minnesota Public Land Survey. Federal and state laws governing resurveys, registered land surveys, and
subdivision plats. Court decisions and legal principles involving boundary line determinations. Interpreting and
writing deed descriptions.

5101. GEODESY. (4 cr; prereq 3100, IT student or grad)
Size and shape of the earth; properties of ellipsoids; reference ellipsoids; Legendre theorem; geodesic and normal
sections: direct and inverse geodetic lines; geodetic datums; deflection of the vertical; LaPlace stations. Survey
adjustments.

5102. SITE AND ROUTE ENGINEERING. (4 cr; prereq 3100, IT student or grad)
Site and route design fundamentals and problems based on spatial data obtained through photogrammetric
mapping. Problems in geometric design; grades, horizontal and vertical curves: fitting of design to topography:
earthwork, area and volumes; drainage. Construction control and layout.

5103. LAND PLANNING AND SUBDIVISION DESIGN. (4 cr; prereq 3100 and 5102, IT student or grad)
Minnesota statutes. county and municipal ordinances governing land use and subdivision. Elements of design.
Design of a subdivision.

5104. PHOTOGRAMMETRY. (4 cr; prereq Math 1211, IT student or grad)
Stereoscopy and parallax; geometry of single and overlapping photographs; stereoscopic plotting instruments;
flight planning; aerial camera and calibration: mosaics; terrestrial photogrammetry: principles of photo interpreta
tion: elements of remote sensing; and applications to resource evaluation.

5105. SURVEY ADJUSTMENTS. (4 cr; prereq 3100, CSci 3101 or #, IT student or grad)
Application of statistical theory to adjustment of surveying and photogrammetric measurements. Includes
concepts of precision and accuracy, error propagation, observation and condition equations, weighting of
observations, solutions of systems of equations by method of least squares, and precision of adjusted quantities.
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TRANSPORTATION

5200. GEOMETRIC DESIGN OF HIGHWAYS. (4 cr; prereq 3200 or #. IT student or grad)
Forecast of traffic volume demand; impact of vehicle type on geometric design; vertical and horizontal alignment;
intersection design; highway capacity.

5201. HIGHWAY TRAFFIC CHARACTERISTICS AND OPERATIONS. (4 cr; prereq 3200. IT student or grad)
Characteristics and measurements of volume. speed. density. and travel time; characteristics of vehicles and road
users; parking characteristics and design of facilities; applications of signs. signals. and markings in traffic control.

5202. AIRPORT DESIGN. (4 cr; prereq 3200. 3300 or #. IT student or grad)
Nature of air transport. Airfield site selection and runway patterns. Geometric design of runways; capacity.
Drainage and pavement design.

5210. INTRODUCTION TO TRANSPORTATION SYSTEMS ANALYSIS. (4 cr; prereq #)
Techniques of analysis and planning for transportation services; demand-supply interactions; evaluating
transportation alternatives; travel demand forecasting; integrated model systems; citizen participation in decision
making; proposal writing.

5212. TRANSPORTATION PRODUCTIVITY AND ENERGY CONSERVATION. (4 cr; prereq #)
Measuring transportation productivity and energy consumption; simulation of energy-conservation policies and
their effect on transportation ridership and economics over time; transportation use and energy consumption in
relation to urban or rural structures; case studies.

8200. THEORY OF TRAFFIC FLOW. (4 cr; prereq #)
Definitions and measurements of basic flow parameters. Macroscopic and microscopic traffic flow models,
dynamic models. shock waves, flow speed and travel time distributions, gap availability and acceptance,
simulation of traffic flow, traffic control theory and applications queuing theory and applications.

8201. URBAN TRAFFIC OPERATIONS. (4 cr; prereq #)
Capacity analysis techniques for urban streets, optimal traffic signal control, real time control, signal hardware and
detectors, operational techniques for optimizing traffic flow, use of computer programs in traffic engineering
practice, air and noise pollution, street and intersection design.

8202. FREEWAY TRAFFIC OPERATIONS. (4 cr; prereq #)
Capacity analysis techniques, freeway traffic models, freeway surveillance and controi, simulation, use of
computer programs, design considerations, operational techniques for maximizing flow.

8210. MODELING CONSUMER CHOICES IN TRANSPORTATION. (4 cr; prereq Stat 3091 or #)
Overview of eXisting modeis derived from theories on individuai choice behavior; properties of statistical
estimators, modei specification, and sources of model error; applications in urban and rural transportation;
transportation-energy interactions; transportation as related to social services, recreation, and other human
activities.

8211. TRAVEL DEMAND FORECASTING. (4 cr; prereq 5210 or 8210 or #)
Predicting shifts in travel demand, auto ownership, and residential location due to implementation of transporta
tion policy changes; state-of-the-art demand-supply models used in case studies; effectiveness of managerial and
governmental policies in increasing productivity and efficiency of transit systems.

8214. TRANSPORTATION SYSTEMS DYNAMICS AND CONTROL. (4 cr; prereq Math 3211 or #)
Nonlinear differential equations describing demand, service, economics, and energy consumption of transporta
tion systems. Optimal control policies to improve typical performance indices such as transit service frequency
and energy consumption by all transportation modes. Second order linear approximation. Stability analysis and
controllability. System syntheSIS and simulation.

WATER RESOURCES ENGINEERING AND HYDROMECHANICS

5401. WATER RESOURCES ENGINEERING. (4 cr; prereq 3400 or #, IT student or grad)
Introduction to waler resources engineering inclUding flow in conduits, pumps, open channels, and culverts;
introduction to flow measurements, hydraulic structures, and systems approach to water resources engineering.

5402. COMPUTATIONAL HYDRAULICS. (4 cr; prereq 5401, CSci 3101 or #, IT student or grad)
Computer applications and numerical methods in hydraulic engineering. Computational analysis of water surface
profiles in open channel and river flow; bridge waterways; culverts, pipe system; flow in sewer systems; reservoir
routing. Numerical interpolation and integration.

5403. HYDRAULIC STRUCTURES. (4 cr; prereq 5401 or #, IT student or grad)
Hydraulic design procedures for such structures as culverts, dams, spillways. outlet works; river control works;
drop structures. water intakes, bridge crossings, pipeline crossings.

5405. HYDROLOGY AND HYDROLOGIC DESIGN. (4 cr; prereq 5401 or #, IT student or grad)
Hydrologic cycle, precipitation. evaporation. infiltration. runoff analysis. flood routing, statistical procedures in
hydrology, urban hydrology. introduction to mathematical models of medium and large watersheds, application of
hydrology to design of outlet works and flow control structures.
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5410. OPEN CHANNEL HYDRAULICS. (4 cr; prereq 3400, 5401 or #, IT student or grad)
Mechanics of flow in open channels including gradually varied, spatially varied, and rapidly varied flow; unsteady
flow (waves and surges); and flow in alluvial channels.

5420. INTRODUCTION TO WATER RESOURCES MANAGEMENT. (4 cr)
United States and world water resources; human use of water; economic, environmental, social, and political
problems related to water.

5425. GROUNDWATER MECHANICS. (4 cr; prereq 3400 or #, IT student or grad)
Basic equations. Horizontal confined, unconfined, and interface flow. Flow from rivers and lakes toward wells.
Systems of interconnected aquifers. Leaky flow. Modeling of aquifers by use of boundary integral equation
techniques. Non-steady flow. Application of finite element methods. Explicit finite difference methods.

5435. INTERMEDIATE FLUID MECHANICS WITH APPLICATIONS. (4 cr; prereq 3400, IT student or grad)
Basic laws and equations of fluid flows; exact and approximate solution; very viscous flow; flow through porous
media; potential flows; interfacial flows; boundary layer flow; turbulence and transport phenomena.

8400.* HYDRAULIC TRANSIENTS. (3 cr; prereq 5401 or #; 3 ree hrs per wk)
Hydraulic transients encountered in coastal and water resource engineering, including oscillatory, solitary, tidal,
and flood waves; water hammer; hydraulic jumps; forced vibration of gates and other components of hydraulic
structures; hydrodynamic flutter.

8406. SEMINAR: ADVANCED HYDROLOGY. (1 cr)
Weekly seminar by staff, students, and guest speakers.

8410.' FLUID TURBULENCE. (3 cr; prereq 5435; offered when demand warrants)
Statistical theory of turbulence with application to free turbulence.

8412.' MECHANICS OF SIMILITUDE AND DIMENSIONAL ANALYSIS, (3 cr; prereq 5401 or #)
Applications of dimensional analysis to hydraulic problems and to similitude. Theory of models, conditions for
similarity in the case of hydraulic structures, elastic structures, ships, waves, other topics.

8413.* MECHANICS OF SEDIMENT TRANSPORT. (3 cr; prereq 5410 or #)
Theories of sediment transport. Transport processes and types of movement. Interrelationship of sediment
transport, channel geometry, and channel stability in alluvial streams. Applications to river regulation, artificial
channels, local scour, deposition in reservoirs, beach processes, other areas.

8415. HYDRO· AND THERMAL-POWER DEVELOPMENT. (3 cr; prereq 5405)
Stream flow and water power estimates. Storage problems. Analysis, design, and selection of water power
structures and equipment. Types and purposes of dams. Turbine analysis. Transmission lines. Cost and value of
water power. Typical problems, inspection trips.

8416. HYDRAULIC MEASUREMENTS. (3 cr; prereq 3400 or #)
Laboratory and field methods and instruments for measurement of hydraulic pressure, velocity, and discharge.

8417. HYDRAULIC PUMPS AND TURBINES. (3 cr; prereq 5435 or #)
Introductory theory of hydraulic pumps, turbines, motors, and transmissions, including energy concepts, drag and
lift of hydrofoils, and limitations of cavitation.

8419. WATER RESOURCES SYSTEMS SIMULATION. (4 cr; prereq 5401 or #)
Computer simulation of water resource systems, including hydrologic systems. stream flow and quality systems,
economic systems, and sociopolitical systems using deterministic and stochastic approaches.

8421.' INCOMPRESSIBLE POTENTIAL FLOW. (3 cr; prereq 5435 or #)
Potential flow methods and their application to engineering problems.

8422.' INCOMPRESSIBLE BOUNDARY LAYER FLOW. (3 cr; prereq 5435 or #)
Laminar and turbulent boundary layers and their interaction with potential flow. Some applications of boundary
layer analysis to engineering problems.

8425. ADVANCED GROUNDWATER MECHANICS. (4 cr; prereq 5425 or #)
Conformal mapping techniques for two-dimensional steady groundwater flow. The hodograph method. Problems
involving a free boundary and horizontal drains. Boundary value problems. Application of boundary integral
equation techniques.

8430. LAKE AND RESERVOIR HYDRODYNAMICS. (3 cr; prereq #)
Overview of hydrodynamic phenomena: analysis of density stratification; energy and momentum transfer through
e water surface; wind effects of stratification and circulation; standing or progressive waves; stratified flow; density
currents; selective withdrawal; mixing.

8432. HYDRODYNAMICS OF THE BOUNDARY LAYER. (3 cr per qtr: prereq 8422)
Laminar and turbulent boundary layers and their interaction with the potential flow.

8435, 8436, 8437. SPECIAL TOPICS IN HYDRODYNAMIC THEORY. (3 cr per qtr: prereq #)
Linearized theory, wave motion, cavity and separated flow, and other topics to meet special requirements of
students.
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8440. FLOW EFFECTS ON STRUCTURES. (4 cr; prereq 5435 or #)
Flow around bluff bodies. Hydroelastic (aeroelastic) phenomena; vortex-induced vibrations. lock In. galloping.
flutter. Vibrations induced by oscillating flows and turbulence. Analytical and experimental modeling. Wind loads
on buildings, forces on hydraulic structures. and propulSion devices. Wave forces on submerged structures. piles,
walls, floating bodies.

8497-8498-8499." ADVANCED HYDRAULIC LABORATORY. (2 cr per qtr; prereq #)
Experimental and analytical studies of hydraulic phenomena relating to fluid measurement, pumps, spillways,
stilling basins, wave absorption, flow transients, and other selected topics.

ENVIRONMENTAL ENGINEERING

5500, ANALYSIS AND DESIGN OF WATER SUPPLY SYSTEMS. (4 cr; prereq 3400 or #, IT student or grad)
Planning and engineering design conSiderations in developing water supply systems for urban centers, Supply
quality, storage, treatment, distribution, and cost analysis.

5501. ANALYSIS AND DESIGN OF WASTEWATER SYSTEMS. (4 cr; prereq 3400,3500 or #, IT student or grad)
Planning and engineering design considerations in developing wastewater disposal systems for urban centers.
Characterization of volumes and quality of waste streams, treatment and ultimate disposal of domestic. industrial
wastewaters, storm water runoff. Environmental effects, cost, and political aspects of ultimate disposal.

5505, WATER QUALITY ENGINEERING, (4 cr; prereq 3500 or #)
Chemical'physical/blological properties of natural waters; elemental cycles of C, N, S. O. P; impact of
industrial/municipal discharges on receiving waters; transfer/transport processes in rivers and lakes; groundwater
pollution problems.

5506. ENVIRONMENTAL WATER CHEMISTRY. (4 cr; prereq Chem 1006 or #)
Description of composition of natural waters and wastewater; chemical processes affecting distribution of
pollutants and water quality parameters in natural waters; methods of evaluation to determine fate of organic
pollutants.

5507. TECHNIQUES OF WATER AND WASTEWATER ANALYSIS, (4 cr; prereq 5500, 5501, 5506 Or #, IT upper div
student or grad)

Methods of sampling and examining natural waters and wastewaters; technique used in analysis of general water
quality parameters. nutrients, major and minor ions, and natural and synthefic oganic matter, with emphasis on
modern analytical procedures.

5510. SOLID AND HAZARDOUS WASTE MANAGEMENT. (4 cr)
AnalySIS and design of engineered systems for collection, transportation, processing, and disposal of solid and
hazardous waste materials, Waste characteristics affecting management options, discussion of relevant
regulatory legislation,

5515. WATER AND WASTEWATER MICROBIOLOGY. (4 cr; prereq Math 1221, Math 1222. Math 1231, Chern 1004,
Chern 1005)

Role of microbes in environmental degradation and pollution control. Organism growth and selection in
wastewater treatment systems. PathogeniC organisms in water supplies. System control using microbial based
indicators.

5530. MODELING AND PROCESS CONTROL OF WATER AND WASTEWATER TREATMENT. (4 cr; prereq 5500,
5501 or #)

Mathematical modeling and simulation of water and wastewater treatment processes; introduction to control
theory. design of control systems and their application to computer·aided process control.

5580. INTRODUCTION TO ENVIRONMENTAL LAW FOR ENGINEERS. (3 cr; 3 lect hrs per wk)
Common statutory and regulatory law relevant to the work of civil and enVIronmental engineers; history and
development of environmental control with emphasis on public policies behind decision making in courts,
legislatures. and administrative agencies and tribunals,

5581. ENVIRONMENTAL LAW. (4 cr; prereq 5580)
Specific proVISions of federal and Minnesota statutory and regulatory law such as NEPA. TOSCA, RCRA, the
Clean All Act, and the Minnesota Environmental Rights Act; history of these acts in courts.

8500." PHYSICAL AND CHEMICAL PROCESSES FOR WATER AND WASTEWATER TREATMENT. (3 cr; prereq
5500. 5501. or #)

Theoretical principles underlying physical and chemical processes for water and wastewater treatment including
sedimentation, flotation, adsorption, precipitation. and diSinfection.

8501. PHYSICAL AND CHEMICAL PROCESSES FOR WATER AND WASTEWATER TREATMENT-PART II. (3 cr;
prereq 5500, 5501. 5506 or #)

Theoretical principles, deSign conSiderations, and performance of processes not covered in CE 8500. Coagula
tion flocculation, filtration, membrane processes. gas transfer, sludge dewatering, mixing, and other processes
commonly used in water pollution control.
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8502. BIOLOGICAL AND CHEMICAL PROCESSES FOR WASTEWATER TREATMENT. (3 cr; prereq 5501 (" ;If)
Theoretical principles underlying chemical and biological wastewater treatment processes including aerobic and

. anaerobic biological processes for carbon and nitrogen removal, aeration, and chemical processes for
phosphorus and nitrogen removal.

8505.' AQUATIC CHEMISTRY FOR ENVIRONMENTAL ENGINEERS. (4 cr; prereq Chem 5506 or ;If)
Application of principles of physical chemistry to quanlification of chemIcal processes in aquatic systems. Natural
waters as eqUilibrium and dynamic systems. Ionic equilibria; protolysis, complexation, solUbility, and redox
eqUilibria. Precipitation and mineral dissolulion kinetics. Aqueous metal species in electrCllyte solulions.

8506. AQUATIC CHEMISTRY FOR ENVIRONMENTAL ENGINEERS. (4 cr; prereq 8505 or ;If)
Natural interactions with rock and soil, precipitation and atmospheric fallout; industrial and domestic sources.
Nature of aqueous metals in terms of electrolyte solutions, hydrolysis reactions, complexation, chelalion, redox.
solubility, and precipitation. Interactions at solid-solulion interlaces in terms of phenomenological and general
models for adsorption. Hydrodynamic, biological, and chemical factors affecting distribution, transport, and
removal from aqueous phase. Computer techniques emphasized.

8507. PHYSICAL AND CHEMICAL PROCESSES FOR WATER AND WASTEWATER TREATMENT-PART II. (3 cr;
prereq 5500, 5501, 8505 or ;If)

Theoretical principles, design considerations, and perlormance of processes not covered in 8500. Includes
membrane, aeration, sludge dewatering, mixing, and other processes.

8510.' INDUSTRIAL WASTEWATER TREATMENT AND DISPOSAL. (3 cr; prereq ;If)
Quantity and quality characteristics of industrial wastewaters. Problems with separate treatment and joint
treatment with municipalities. Legal responSibilities and ordinances. Determination of equitable charges.

8520.' WATER TREATMENT PLANT DESIGN. (3 cr; prereq 8505. 8507 or ;If)
Design of water supply systems for quantity requirements and treatment alternatives, including the evaluation of
raw water, ground and surlace sources; process design sequences for water treatment; preliminary deSIgns of
treatment plant units; cost estimates.

8521.' WASTEWATER TREATMENT PLANT DESIGN. (3 cr; prereq 8501 or ;If)
Facilities planning for wastewater treatment systems. Use of computer programs for design and selection of
alternative process sequences for achieving effluent goals and determInation of the costs associated with
alternative treatment schemes.

8530. MODELING AND CONTROL OF WATER AND WASTEWATER TREATMENT PROCESSES. (4 cr; prereq
8500, 8501 or ;If)

Mathematical modeling and process simulation of water and wastewater treatment processes; introduction to
control theory, deSIgn of control systems, and their application to computer-aided process control.

8550. ANALYSIS AND MODELING OF AQUATIC ENVIRONMENTS. (4 cr; prereq ;If)
Introduction to hydrologic transport and water quality SImulation in natural water systems. Mixed cell models,
advection, turbulent diffusion and dispersion in one- and two-dimensional systems. Chemical and biological
kinetics in water qualIty models. Applications to temperature, dissolved oxygen, primary productIvity, and other
water quality management problems in rivers, lakes, and reservoirs. Deterministic versus stochastic models.
Water quality dynamics.

8551. SEMINAR: MODELS OF AQUATIC ENVIRONMENTS. (1-5 cr; prereq 8550)
Case studies of specIfic aquatic streams and lake systems.

8560.' SEMINAR: SPECIAL TOPICS IN ENVIRONMENTAL ENGINEERING. (1 cr; prereq ;If)
Selected environmental engineering topics discussed by students, staff members, and guests.

STRUCTURAL ENGINEERING, SOIL AND ROCK MECHANICS,
CONSTRUCTION MATERIALS

5300. CRITICAL STATE SOIL MECHANICS. (4 cr; prereq 3300. IT upper div student or grad)
Strength of granular SOIls; volume changes under shear (dilatancy, contractancy), Iiquifaclion; cyclic loading;
strength of coheSive soils; normal consolidation; overconsolidation; critical state concept.

5301. FOUNDATION ENGINEERING. (4 cr; prereq 5300, IT upper div student or grad)
Settlement analysis; retaining walls and earth pressure theones; stability of slopes; bearing capacity I)f shallow
foundations; deep foundations.

5302. SOIL PLASTICITY AND LIMIT ANALYSIS. (4 cr; prereq 5300, IT upper dlv student or grad)
Rigid perlectly plastiC soil; theorems of limit analySIS; static and kinematIc solutions; method Clf characteristics;
applicatIon for stability of slopes and foundations.

5304. DESIGN OF HIGHWAY AND AIRPORT PAVEMENTS. (4 cr; prereq 3300, 3700, IT student or grad)
Theones of pavement deSign, fleXible and rigid; equivalent wheel loads. Strength tests and frost action. Design
procedures for flexible and rigid pavements.
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5600. LINEAR STRUCTURAL SYSTEMS. (4 cr; prereq AEM 1015.3016, IT student or grad)
Analysis of determinate and indeterminate linear structural systems; analysis of trusses and frames by virtual
work. moment distribution, energy methods, and slope-deflection equations. Influence lines. Approximate
methods of analysis. Design considerations. ..

5601. MATRIX ANALYSIS OF STRUCTURES. (4 cr; prereq 5600, IT student Or grad)
Analysis of linear structural systems by matrix methods; stiffness and flexibility methods of analysis. Introduction
to computerized structural analysis of trusses and frames.

5602. TOPICS IN STRUCTURAL MECHANICS. (4 cr; prereq 5600. AEM 3036. IT upper div student or grad)
Introduction to theory of elasticity; theory of vibration for single-degree-of-freedom structures; energy methods of
approximate structural analysis; torsion of beams; numerical calculation of buckling heads of bars and plates.

5603. INTRODUCTION TO CONSTRUCTION MATERIALS. (2 cr; prereq upper div IT student. AEM 3016; 3 lab hrs per
~ (

Basic concepts of behavior mechanisms of materials. Characteristics of materials such as concretes, metals, and
woods.

5610. DESIGN OF METAL STRUCTURES: INTRODUCTION. (4 cr; prereq 5600, 5603 or '5603. upper dlv IT student
or grad)

Loads on civii structures. load factor and working stress philosophies of design. Design of tension, compression.
and flexural members and their connections. Codes, properties of structural metals.

5611. DESIGN OF REINFORCED CONCRETE STRUCTURES. (4 cr; prereq 5600, 5603 or '5603. upperdiv IT student
Or grad)

Principles of strength and serviceability In reinforced concrete structural design. Strength analysis, design of ..
beams. joists. one-way slabs for flexure and shear. Anchorage development, splicing of reinforcement. Stresses
at service. deflections, cracking, long-term effects. Introduction to design of coiumns; continuity; simple footings.

5612. DESIGN OF METAL STRUCTURES: INTERMEDIATE. (4 cr; prereq 5610. IT student or grad)
Design of complete metal structures; plate girder bridges, industrial buiidings, multistory structural frames.

5613. INTERMEDIATE REINFORCED CONCRETE DESIGN. (4 or; prereq 5611, IT student or grad)
Eccentrically loaded columns. Shear friction; deSign of brackets. Deep beam design. Continuous beams and
frames. Combined and continuous lootings. Retaining walls. Combination ot shear and torsion. Two-way slabs.

5615. PRESTRESSED CONCRETE. (4 cr; prereq 5611; 5613 recommended, IT student or grad)
Types and properties of high-strength concretes and steels for prestressed concretes. Design of pretensioned and
posttensioned members. Posttensioning systems. Precast. prestressed building systems. floors, roofs, bridges.
Continuity in precast, prestressed systems. Design 0' connections. .,

5617. DESIGN OF MASONRY STRUCTURES. (4 cr; prereq 5600 or N, IT student or grad)
Masonry materials and their production; mortars and grouts; design of non-reinforced and reinforced masonry
structural systems; walls; columns; linteis; arches. Codes and specification, testing and inspection.

5701. CEMENTED MATERIALS: PROPERTIES, EVALUATION, AND MIXTURE DESIGN. (4 cr; prereq 5603, IT upper
div student or grad; 3 lect and 3 lab hrs per wk)

Characteristics and performance evaluation concepts of construction materials, properties and design of
cemented mixtures such as concrete. bituminous mixtures, stabilized soils and rocks.

5702. MANUFACTURE AND QUALITY CONTROL OF CONSTRUCTION MATERIALS. (4 cr; prereq 5603, IT upper
div student or grad; 3 lect and 3 lab hrs per wk)

Methods of manufacture, especially of cemented materials such as concrete, stabilized soils and rock; expected
variations and quality control concepts, optimization techniques developed to establish procedures and best
material to use for a given situation.

5703. PROJECT MANAGEMENT. (4 cr; prereq sr)
Broad, practical understanding of design and construction management. including project planning, budgeting,
schedUling, staffing, task and cost contrOl, and motivating, managing, and communicating with team members.

8302. ADVANCED HIGHWAY LABORATORY_ (3 cr; prereq 37oo)
Special experimental studies dealing with highway materials.

8303. SPECIAL PROBLEMS IN CONCRETE MATERIALS. (2 or 3 cr; prereq 3700)
Short laboratory research studies.

8320. THREE-DIMENSIONAL CONSOLIDATION. (4 cr; prereq 5300)
Basic equations for three-dimensional consolidation. Laplace transforms. Solution for spherical consolidation.
Application to field experiments. Solution for axially symmetric consolidation. Superposition. Displacement
functions and boundary value probiems.

8321. MECHANICS OF GRANULAR MEDIA. (4 cr; prereq 5300)
Classical theories: ideally plastic materials, Cambridge critical state models, constitutive equations for impending
plastic flow. Shear bands. Bifurcation. Numerical testing of elementary granular model-material. Response of
model material to stress and strain. Overview of constitutive equations in use. Numerical modeling.
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8605. THE FINITE ELEMENT METHOD IN CIVIL ENGINEERING. (4 cr; prereq 5601 or #)
Theoretical foundations for formulation of finite element representation in structural analysis. Methods for the
construction of element and system stiffness matrices. Applications to static problems of linear elastic structures
and solids. Some applications to SOil and fluid mechanics.

8606. APPROXIMATE METHODS OF STRUCTURAL ANALYSIS. (4 cr; prereq #)
Advanced topics in finite element analysis; elastic stability, shells, structural dynamics, inelastic material behavior,
and large deformations. Use of finite difference method for analyzing beams, columns, disks, plates, and shells.

8608. ADVANCED THEORY OF STRUCTURES. (4 cr; prereq #)
Theoretical foundations of structural analysis; energy methods, bending and twisting of structural elements,
analysis of plates.

8609. PRINCIPLES OF STRUCTURAL STABILITY. (4 cr; prereq #)
Classification of discrete and continuous conservative and nonconservative systems; buckling analysis of
structural members, frameworks, plates, etc., by classical and numerical methods.

8610. SHELL STRUCTURES. (4 cr; prereq #; offered alt yrs)
Static analysis of thin elastic shells based on Love's postulates; membrane and bending resistance; approximate
analytical solutions; higher order theories; design considerations.

8611. PLATE STRUCTURES. (4 cr; prereq #; offered alt yrs)
Analysis and design of flat plate structures based on the small-deflection elastic Kirchoff-Love theory. Classical
and numerical design methods. Skew and orthotropic plate structures. Large-deflection theory.

8612. PLASTIC DESIGN OF STEEL STRUCTURES. (4 cr; prereq 5610 or #; offered alt yrs)
Plastic analySIS and design of structures with applications to grillages, continuous beams, portal and gable frames,
collapse mechanisms, minimum weight design, plastic deformations.

8616. NONLINEAR STRUCTURAL SYSTEMS. (4 cr; prereq 5610 or #; offered alt yrs)
Modern analysis of structural members and systems taking into account geometrical and material sources of
nonlinearity. Second-order analysis of simple structures. Inelastic buckling. Emphasis on design considerations.

8620. STRUCTURAL DYNAMICS I. (4 cr; prereq AEM 3036 or #)
Response of lumped parameter systems to dynamic loading; formulation and solution of problems of one or more
degrees of freedom for discrete systems, modal analysiS, numerical integration, and transform techniques.
Response of continuous systems.

8621. STRUCTURAL DYNAMICS II. (4 cr; prereq 8620 or #)
Introduction to earthquake engineering; response spectra; energy absorption capacity of structures; estimation of
damping; aseismic design; seismic codes; soil-structure interaction. Wind effects on structures. Blast resistant
design. Approximate design methods.

8622. DYNAMIC SOIL-STRUCTURE ANALYSIS. (4 cr; prereq 5300, 8620, 8621)
Analysis and design method for wave propagation and soil-structure interaction under the effects of earthquake
and blast-induced environments.

8625. BEHAVIOR OF REINFORCED CONCRETE STRUCTURES. (4 cr; prereq 5611. 5613, 5615)
Advanced topics in behavior of reinforced concrete structures. relationship with element design. Code
requirements, reasons behind theoretical and experimental studies for understanding structural behavior and
applications to design.

8697-8698-8699. SEMINAR: STRUCTURES. (Cr ar; prereq #)
Syllabus varies according to interests of instructor and student; in recent years the follOWing topics have been
offered: theory of elasticity. optimization and reliability, wave propagation, soil dynamics, structural laboratory,
wind forces on structures, design in prestressed concrete, modern construction practices.

CLASSICS
Regents' Professor: William A. McDonald (emeritus)

Professor: Robert P. Sonkowsky, director of graduate studies; Gerald M. Erickson; Jackson Hershbell; Eva Keuls

Associate Professor: William D. E. Coulson, chair; George A. Sheets

Assistant Professor: Elizabeth S. Belfiore

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Classics" Greek, Latin, and Classical Area Studies: M.A. (Plan B
and, in exceptional cases only, Plan A); Ph.D.

,For degree purposes, "Classics" indicates a program in which courses in Greek and Latin are combined to form a major.
This use of the term should not be confused with the course designation "Classics (Clas)," which indicates courses that do
not require knowledge of Greek or Latin.
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Curriculum-Specialized study is available in the department in Greek and Latin
literature, linguistics, ancient philosophy, music, rhetorical theory, religions, art, archaeol
ogy, and pedagogy.

Prerequisites for Admission-For majors in Classics, Greek, and Latin, an under
graduate major in Latin or Greek (or sufficient knowledge to begin graduate reading
courses in one of the two languages and intermediate ability in the other) are required. In
Classical Area Studies, intermediate competence in Greek or Latin and evidence of ability
and experience in the special area are normally required.

For applicants holding the bachelor's degree, admission is initially for the master's
program. For admission to the doctoral program, the master's degree is normally required.

Special Application ReqUirements-Applicants must send the following to the
Department of Classics: results of the Graduate Record Examination; three letters of
recommendation from persons well acquainted with their academic work and professional
experience; and a two-page statement describing their previous experience and academic
training as related to the intended course of study and professional goals.

Language Proficiency-For admission to the Ph.D. program, applicants must
provide all of the above materials as well as documentation of appropriate language
proficiency. Students who have completed the M.A. degree at Minnesota and are applying
to the Classics, Greek, or Latin Ph.D. programs must pass proficiency examinations in
Greek and Latin. For the Classical Area Studies program, a proficiency examination in
either Greek or Latin must be passed. If the MA degree has been completed at another
institution, language proficiency examinations may be taken after admission.

Master's Degree Requirements-MA. in Greek: Advanced courses and seminars in
Greek literature and supporting work in Latin and other related fields are required. MA. in
Latin: Advanced courses and seminars in Latin literature and supporting work in Greek and
other related fields are required. MA. in Classics: The program requires nearly equal
emphasis on courses and seminars in Greek and Latin, as well as work in related fields.
MA. in Classical Area Studies: The program requires nearly equal emphasis on one of the
two Classical languages and on one special area such as ancient history, ancient religions,
archaeology, historical linguistics, or the teaching of Classical languages. Interested
students may propose other special areas. Electives are also required. The final examina
tions for all master's degrees are both written and oral. Consult the department's Graduate
Student Handbook for details.

Doctoral Degree Requirements-In the Classics, Greek, and Latin programs,
additional work leads to specialized study and research in one Greek and one Latin author,
a historical period, and an auxiliary field. In Classical Area Studies, the four foci are a Greek
or a Latin author, a historical period, a selected topic, and the special area. Consult the
department's Graduate Student Handbook for details.

Emphasis In Classical Archaeology-Students may emphasize classical archaeol
ogy for both the MA and Ph.D. degrees. For the MA degree, course work and
requirements are similar to those for Classical Area Studies. For the Ph.D. degree, a wider
range of course work is expected. including work in such related areas as art history,
ancient history, and anthropology.

Modern Language Requirements-For the M.A. degree, reading knowledge of one
modern foreign language appropriate to the student's program is required (normally French
or German). For the Ph.D. degree, reading knowledge of two modern foreign languages
appropriate to the program is required (normally French and German).

For Further Information-Contact the Department of Classics, 310 Folwell Hall,
University of Minnesota, 9 Pleasant Street S.E.. Minneapolis. MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 or per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 or per qtr)
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Greek (Grk)
5012. PROSE COMPOSITION. (4 cr; prereq 3106 or <'I)

5121. BIBLICAL AND PATRISTIC GREEK. (4 cr; prereq 3106 or 3120 or <'I)
The Septuaqlnt, Philo, Josephus, New Testament, Apostolic Fathers, and other patristic literature. Reading and
discussion of selected texts in the major genres to the fifth century A.D.

5310,5320,5330,5340,5350,5360,5370,5380,5390. GREEK LITERATURE. (4 cr per qtr [12 max in each course])
One or more appropriate authors studied In a given course. Authors vary from term to term and from year to year.
531 D-Oratory. 532D-Tragedy. 533D-Comedy. 534D-Hlstory. 535D-Philosophy. 536D-Religious texts.
537D-Epic. 53BD-Lyrlc. 539D-Romance.

5621. GREEK PALEOGRAPHY. (4 cr; prereq 5 cr 3xxx-5xxx Greek or #)
Styles of writing In literary papyri and later manuscripts; transmission of ancient Greek texts.

5715. INTRODUCTION TO CLASSICAL PHILOLOGY. (4 cr, §Lat 5715; prereq #)
Historical grammar 01 Greek and Latin Irom their Indo-European origin to classical norms.

5716. HISTORY OF GREEK. (4 cr; prereq Grk/Lat 5715 or equlv and 2 yrs Greek)
Reading and analysis of documents illustrating the evolution of the Greek language from Mycenaean to modern
times.

5718. GREEK DIALECTS. (4 cr; prereq 3 yrs Greek or #)
Nature and extent of dialectal variation within ancient Greek through reading and analysis of inscriptions and
earlier Greek literature.

5970. DIRECTED STUDY. (1-5 cr; prereq # and <'I)

8120. GREEK TEXT COURSE_ (4 cr; prereq 3052 or <'I; restricted to students in depts other than Classics)
Students attend 3xxx Greek courses If they meet the prerequisites for these courses. Suppiementary work at the
discretion of the Instructor.

8264. SURVEY OF GREEK LITERATURE: ARCHAIC. (4 cr; prereq 5012)

8265. SURVEY OF GREEK LITERATURE: LITERATURE OF THE FIFTH CENTURY. (4 cr; prereq 5012)

8266. SURVEY OF GREEK LITERATURE: LITERATURE OF THE FOURTH AND THIRD CENTURIES. (4 cr; prereq
5012)

8370. SEMINAR: GREEK RHETORIC. (4 cr per qtr) Sonkowsky

8510. SEMINAR: PHILOSOPHY. (4 cr) Hershbell
Topics In Greek philosophy. Philological and philosophical problems of major works such as Plato's middle and
later dialogues (e.g., the Republic, Phaedo, Theae/e/us, Sophist) or Aristotie's treatises (e.g., Metaphysics, de
gen. et corr., Nichomachaean Ethics).

8910. SEMINAR. (4 cr)
Seminars on various topics or authors, such as Greek lyric poetry, Greek tragedy, Greek rhetoric, Greek comedy,
Homer, PIndar, and Euripides.

Modern Greek (MdGk)
5970. DIRECTED STUDY. (1-5 cr; prereq # and <'I)

5980. DIRECTED TEACHING. (Cr ar; prereq # and <'I)

5990. DIRECTED RESEARCH. (Cr ar; prereq # and <'I)

Latin (Lat)
5012. PROSE COMPOSITION, (4 cr; prereq 3106 or <'I)

5038. ORAL INTERPRETATION OF CLASSICAL LATIN LITERATURE. (5 cr; prereq 2 yrs Latin orequiv and Th 3B01
or 3321 or #) Sonkowsky

Phonetics. prosody, and oral performance of seiected texts in classical latin.

5235. MEDIEVAL LATIN. (4 cr; prereq #)
Survey of Latin literature from 5th to 12th centuries; Carolingian and 12th-century Renaissance.

5310,5320,5330,5340,5350,5360,5370,5380,5390. LATIN LITERATURE. (4 crper qtr [12 cr max in each course])
One or more appropriate authors studied in each course. Authors vary from term to term and from year to year.
531 D-HIstory. 532D-Epistles and essays. 533D-Oratory. 534D-Eplc and pastoral. 535D-Lyrlc and elegiac
poetry. 536D-Orama. 5370 -Satire. 53BD-Law. 539D-Religlous texts.
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5621. LATIN PALEOGRAPHY. (4 cr; prereq 3 cr 3xxx-5xxx Latin or #)
Analysis of various hands used in manuscripts of Latin authors with attention to date and provenance;
transmission of ancient Latin literature.

5710. STRUCTURE OF LATIN. (4 cr [may be repeated for max 8 crl; prereq sr or grad student, 10 cr3xxx-5xxx Latin or
equiv, #) Erickson

Review of basic Latin structures; application of current linguistic theories to Latin texts; special problems in reading
Latin.

5715. INTRODUCTION TO CLASSICAL PHILOLOGY. (4 cr, §Grk 5715; prereq #)
Historical grammar of Greek and Latin from their Indo-European origin to classical norms.

5717. HISTORY OF LATIN. (4 cr; prereq GrklLat 5715 or equiv or # and 2 yrs Latin)
Reading and analysis of documents Illustrating the evolution of the Latin language from its origins to late antiquity.

5733. VULGAR LATIN. (4 cr; prereq 3 yrs Latin or #)
Reading and analysis of sources for colloquial Latin. Romance dialectology.

5735. ITALIC DIALECTS. (4 cr; prereq GrklLat 5715 or #)
Reading and analysis of inscriptions Wustrating Oscan, Umbrian, archaic Latin, SabeJlian. and Venetic. Italic
dialectology.

5970. DIRECTED STUDY. (1-5 cr; prereq # and 6)

8120. LATIN TEXT COURSE. (4 cr; prereq 3052 or 6; restricted to students in depts other than Classics)
Students will attend 3xxx Latin courses if they meet the prerequisites for these courses. Supplementary work at the
discretion of the instructor.

8264. GRADUATE SURVEY: LITERATURE OF THE REPUBLIC. (4 cr; prereq 5012)

8265. GRADUATE SURVEY: LITERATURE OF THE AUGUSTAN AGE. (4 cr; prereq 5012)

8266. GRADUATE SURVEY: LITERATURE, OF THE EMPIRE. (4 cr; prereq 5012)

8440. THE ETRUSCAN ORIGINS OF ROME. (4 cr, §Clas 8440; prereq #) Coulson
Literary and archaeological sources for the presence and influence of the Etruscans in early Rome.

8710. SEMINAR: LATIN METRICS. (3 cr) Sonkowsky
Nature and function of meters of Latin poetry.

8910. SEMINAR. (4 cr)
Various topics or authors such as Roman drama, Cicero, Lucretius, odes and epodes of Horace, Ovid. and
Juvenal.

Classics (Clas)
Courses for Which Knowledge of Latin or Greek is Not Required

CLASSICAL HUMANITIES
5002. ANCIENT SATIRE. (4 cr; prereq two courses in English literature beyond Engl1002 or in foreign literature or 6)

Development of ancient satire from Homer to Juvenal. Readings in translation from Homer, Aesop, Archilochus.
Aristophanes. and Lucian. Introduction to the form of Roman satire, with readings from Lucilius, Horace, Persius,
Petronius, Martial, and Juvenal. Survival of Roman satire in English literature.

5003. THE ANCIENT NOVEL AND ROMANCE. (4 cr; prereq two courses in English literature beyond Engl1002 or in
foreign literature or 6)

Development of the ancient novel. Readings in translation from the ancient Greek novelists and from Apuleius and
Petronius.

5004. EROTICISM AND FAMILY LIFE IN THE GRECO·ROMAN WORLD. (4 cr) Erickson
Greek and Roman family life in the shaping of personality; diachronic change in modes of erotic expression;
narcissism and homosexuality; status and roles of women; evolving views of sexual morality in ancient world
compared to present trends. Exampies from art and literature.

5005. MADNESS AND DEVIANT BEHAVIOR IN ANCIENT GREECE AND ROME. (4 cr; prereq 2 cr in classics)
Erickson

Definitions of madness in Greece and Rome and theories of its etiology; assessment of predisposing factors in
Greece and Rome; examples of madness from mythology, legend, and history; cross-cultural comparison with
contemporary United States.

5006. GREAT FIGURES IN ANCIENT BIOGRAPHY. (4 cr)
Important historical and legendary figures in classical literature; their accomplishments, factors that shaped their
characters. criteria for "greatness," social and political milieu in which they functioned, hero myth and history;
psychohistorical approach to biography; development of views toward the ligures in later ages.
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5013. ROMAN LAW AND SOCIETY. (4 cr; prereq # or 6)
Roman law as a social institution: basic concepts of persons. property, obligations in historical and social
perspective.

5014. CRIME AND JUSTICE IN THE ROMAN WORLD. (4 cr; prereq 5013 or Hist 3053 or # or 6)
Public and private delicts and their remedies in Roman legal system with emphasis on the later republic; civil and
criminal courts; reading of selected cases.

5017,5018. WOMEN IN CLASSICAL ANTIQUITY. (4 cr per qtr)
Role of women in the classical world, in literature and in the social structure. Readings of major literary works and
original sources bearing on women's legal and economic position. 5017: Greek. 5018: Roman.

5020. PROBLEMS IN POST·ARISTOTELIAN PHILOSOPHY. (4 cr, §Phil 5020; prereq 5085 or 5086 or Phil 3001 or
3002 or 3900H or 5008 or 5012 or #) Harper, Hershbell

Problems in philosophy after Aristotle and before Augustine. Topics may include the Stoics, Epicureans, Cynics,
Sceptics, neo-Pythagoreans, middle and late Platonists.

5065. ANCIENT LITERARY CRITICISM. (4 cr; prereq 8 cr in English literature beyond Engll 002 or in foreign literature
or 6)

Aristotle's Poetics. Horace's Ars Poetica. and LonginuS' On the Sublime; history of literary value judgments in
antiquity; applications of principles of criticism to ancient writers; Alexandrianism; formation of concept of the
classics.

5071. RELIGION IN ANTIQUITY: GREEK, HELLENISTIC. (4 cr, §3071; prereq #)
Greek religion of the archaic, classical, and Hellenistic periods. Eclipse of city-state and "failure of nerve." Mystery
religions and impact of Eastern cults. Ancient myths and need for allegory. Ruler worship. Gnosticism. Judaism in
Greek world; Dead Sea scrolls. Meets with 3071; students do additional work for graduate credit.

5072. RELIGION IN ANTIQUITY: THE NEW TESTAMENT. (4 cr, §3072; prereq #)
First-century Israel under Roman rule. Jesus of Nazareth. Earliest Christian communities. Jewish Christianity.
Mission to gentiles. Paul the apostle. Beginnings of New Testament. Meets with 3072; students do additional work
for graduate credit.

5073. RELIGION IN ANTIQUITY: ROMAN, EARLY CHRISTIAN. (4 cr, §3073; prereq #)
The Etruscans. Republican religion. Appeal of non-Roman cults. Ruler worship. Christians in Asia Minor, Egypt,
and the West. Popular piety, Christian and non-Christian. Rabbinic Judaism. Varieties of Christianity in 2nd and
3rd centuries. Influence of Greco-Roman culture upon emerging church. Constantine and Julian. Meets with 3073;
students do additional work for graduate credit.

5080. NEW TESTAMENT PROSEMINAR. (4 cr per qtr (max 12 crl; prereq 3072 or 5072 or #)
Selected topics in study of the New Testament and related ancient literatures. Topics announced in Class
Schedule.

5081. CLASSICAL EPIC IN TRANSLATION. (4 cr, §3081 ;prereq 8 cr in English literature beyond Engll 002 or in foreign
literature or 6)

Homer's Iliad and Odyssey, Virgil's Aeneid; cultural context of epic, the heroic character, epic formulas, and poetic
techniques.

5082. GREEK TRAGEDY IN TRANSLATION (AESCHYLUS, SOPHOCLES, EURIPIDES). (4 cr, §3082; prereq 8 cr in
English Iilerature beyond Engl 1002 or in foreign literature or 6)

Origin of European drama as disfinct literary form; characteristics of Greek tragedy; ancient theatres and theatrical
conventions. Selected tragedies. Problems posed in relation to cultural pallerns of the time.

5083. ARISTOPHANES AND ROMAN DRAMA IN TRANSLATION (ARISTOPHANES, MENANDER, PLAUTUS,
TERENCE, SENECA). (4 cr, §3083; prereq 8 cr in English literature beyond Engl 1002 or in foreign
literalure or ~)

Greek and Roman comic thealre. Discussion of several comedies. Roman tragic drama as exemplified by
tragedies of Seneca.

5085. GREEK PHILOSOPHY: THE PRE·SOCRATICS TO PLATO. (4 cr; prereq jr) Hershbell
Fragments of the pre-Socratics and Sophists and selected dialogues of Plato.

5086. GREEK PHILOSOPHY: ARISTOTLE AND POST·ARISTOTELIAN THOUGHT. (4 cr; prereq 6) Hershbell
Excerpts from the writings of Aristotle, especially his metaphysical and ethical writings. Fragments of Stoic and
Sceptic writers; the extant works of Epicurus; Diogenes Laertius; Sextus Empiricus; Plutarch's polemical works
against the Stoics.

5115. CLASSICAL HUMANITIES PROSEMINAR. (4 cr; prereq ~)

Integrates various disciplines within field of classics. Several faculty members present introductions to special
studies. Coordinator conducts discussions toward synoptic view of classical culture.

5145. GREEK AND ROMAN MYTHOLOGY II. (4 cr, §3145; prereq 1042 or #)
Methodologies for the interpretation of myth, such as those of Muller, Jung, and LeVi-Strauss, examined on the
basis of classical mythology; successive reinterpretations and applications of selected myths in literature, art,
music, and modern sociological disciplines. Independent reading and research assignments completed in
consultation with instructor. Meets with 3145; students do additional work for greduate credit.
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5280. SEMINAR IN GREEK MYTHOLOGY. (4 cr; prereq 1042 or 3145 or 5145 or #)
Detailed examination of several Greek gods and heroic myths. All of the significant ancient and modem sources.

5794. INTRODUCTION TO CLASSICAL STUDIES. (4 cr, §GrklLat 5794; prereq grad major or #)
Research in classical scholarship, methods, bibliography, textual history, and criticism.

5950 (formerly 5980). CULTURAL ASPECTS OF CLASSICAL ANTIQUITY. (4 cr; prereq #, l'.)
Individual courses on such topics as women in antiquity, family life in the ancient world, and madness in Greece
and Rome.

5960 (formerly 5990). TOPICS IN THE LITERATURE OF CLASSICAL ANTIQUITY. (4 cr; prereq #, l'.)
Individual courses on such topics as literary theory and criticism, problems in post-Aristotelian philosophy, and
development of biography.

5970. DIRECTED STUDY. (1 -5 cr; prereq # and l'.)

Spch 5611. CLASSICAL RHETORIC. (4 cr; prereq Spch 1101 or 1101H) Scott
Greek and Roman theories of speechmaking; historical and philosophic context and influence on education.

ARCHAEOLOGY
5089. INTRODUCTION TO BIBLICAL ARCHAEOLOGY. (4 cr)

Survey of archaeological data reievant to the Jewish Scriptures and the New Testament; major sites in the Holy
Land and in other areas of the Mediterranean and the Near East. Evidence of pottery, inscriptions, manuscripts,
and coins. Excavation methods. Archaeology as a tool for the study of ancient religions. Additional work for
graduate credit.

5101. INTRODUCTION TO PREHISTORIC GREEK ARCHAEOLOGY. (4 cr; prereq #) McDonald
A,ms and methods of modern field archaeology; the record of human habitation in the Aegean area from earliest
times until the end of the Bronze Age, with concentration on the Mycenaean period; the use of archaeological
evidence as the basis for historical reconstruction.

5102. ARCHAIC AND CLASSICAL GREEK ARTS AND ARCHAEOLOGY. (4 cr; prereq ir or #)
Architecture, sculpture, and painting in Greek lands from the 9th through 5th centuries B.C. Examinations of
material remains of Greek culture; archaeological problems such as identifying and dating buildings; analysis of
methods and techniques.

5103. HELLENISTIC ART AND ARCHAEOLOGY. (4 cr; prereq ir or #)
Survey of sculpture. arChitecture, painting, and topography in developing centers of Hellenistic culture in eastern
Mediterranean area from beginning of 4th century B.C. to end of Hellenistic period.

5104. ROMAN ARCHITECTURE. (5 cr, §ArtH 5104; prereq jr or #)
BUildings in Rome and the empire from the 5th century B.C. to the 4th century A.D. Major archaeological sites.

5105. ROMAN PAINTING AND MOSAICS. (5 cr, §ArtH 5105; prereq jr or #)
Specific problems; sites such as Pompeii and Antioch.

5106. GREEK PAINTING. (5 cr, §ArtH 5106; prereq ir or #)
Research and analysis in classical art as applied to the study of vases, original objects, and sources.

5107. ROMAN SCULPTURE. (4 cr, §ArtH 5107; prereq ir or #)
Sculpture of Rome and its provinces from the lstcentury B.C. to the 4th century A.D.; role of sculpture in Roman
politics and religion.

5108. GREEK ARCHITECTURE. (4 cr, §ArtH SlOB; prereq jr or#)
Archaic and classical examples of religious and secular arChitecture, their setting in major archaeological sites.

5109. ETRUSCAN ART, ARCHITECTURE, AND ARCHAEOLOGY. (4 cr, §ArtH 5109; prereq jr or #)
The deveioping culture of Etruscan people from time of their first appearance in Italy in about 1100 B.C. until their
eclipse in 1st century B.C studied through the material remains of Etruscan civilization.

5110. PROSEMINAR: CLASSICAL ARCHAEOLOGY. (4 cr; prereq #)

5111. BRONZE AGE ART AND ARCHITECTURE IN GREECE, CA. 3000-1100 B.C. (4 cr, §ArtH 5111; prereq one
ancient art or archaeoiogy course)

Artistic and architectural forms in the Neolithic period in the Aegean area and the Cycladic, Minoan, and
Mycenaean cultures.

5112. GREEK SCULPTURE: ARCHAIC, CLASSICAL, AND HELLENISTIC. (5 cr, §ArtH 5112; prereq jr or #)
Style in Greek sculpture; human figure. Basic methodology; interpretations of meaning.

5113 (formerly 5102). ARCHAIC AND CLASSICAL GREEK ART AND ARCHAEOLOGY. (4 cr, §ArtH 51 13; prereq jr
or #)

Architecture, sculpture, and painting in Greek lands from the 9th through the 5th centuries B.C. Material remains of
Greek culture; archaeological problems, such as identifying and dating buildings; analysis of methods and
techniques.
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5120. FIELD RESEARCH IN ARCHAEOLOGY. (3-6 cr; prereq #)
Field excavation, survey, and research at archaeological sites in Greece, Turkey, Italy, orthe Mediterranean area.
Intensive training in techniques of excavation and exploration as well as analysis and interpretation of
archaeological materials.

5122. GREEK ART, ARCHITECTURE, AND ARCHAEOLOGY. (4 cr, §3122)
Survey of Greek art from earliest times to 31 B.C. Main trends and concepts in architecture, sculpture. and
painting; the art in its social, literary, and historical context.

of 8114. SEMINAR: THE TOPOGRAPHY OF ATHENS. (4 cr; prereq #) Coulson

8151. TOPOGRAPHY OF ANCIENT ROME. (4 cr; prereq #)

8190. SEMINAR: PROBLEMS IN ANCIENT ART. (4 cr [may be repeated for crJ, §ArtH 8190; prereq #)

8440. THE ETRUSCAN ORIGINS OF ROME. (3 cr. §Lat 8440; prereq #)
Literary and archaeological sources for the presence and influence of the Etruscans in early Rome.

8910. SEMINAR: PROBLEMS IN CLASSICAL ARCHAEOLOGY. (4 cr [may be repeated for cr], §ArtH 891 0; prereq #)

COMMUNICATION DISORDERS (CDis)
Professor: Charles E. Speaks, chair; Robert H. Brookshire; Frank M. Lassman; Richard R. Martin; Richard P. McDermott;

Karlind T. Moller; Gerald M. Siegel; Clark D. Starr; W. Dixon Ward

Associate Professor: Dianne J. Van Tasell, director of graduate studies; Patricia A. Broen; David A. Nelson

Assistant Professor: Timothy N. Doyle; Joe E. Reichle; Jerry L. Yanz

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-MA (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the master's program are speech-language pathology
and audiology. Emphases in the doctoral program are speech-language pathology, speech
science, aUdiology, and hearing science.

Prerequisites for Admission-Prospective students generally have completed an
undergraduate degree or course work in the field. Individuals from other academic areas,
however, may be admitted. The degree program adviser may recommend completion of
background course work for students without the appropriate preparation.

Special Application Requirements-Three lelters of recommendation evaluating
the applicant's scholarship (at least two from professorial-rank faculty) and a complete set
of transcripts (in addition to that required by the Graduate School) are required. Deadline
for application to the master's program is February 1; late applications will be considered
only if space is available. Master's students may begin graduate study during fall or
summer terms only.

Master's Degree Requirements-Students who complete the master's degree with
emphasis in speech-language pathology or audiology are eligible for clinical certification by
the American Speech-language-Hearing Association. A complete list of degree program
requirements may be obtained from the director of graduate studies. An oral final
examination is required for Plan A and Plan B students.

Doctoral Degree Requirements-Programs are designed by the student and the
adviser to develop skills in research and scholarship. Required courses are PsyF 8110,
8111, and 8112.

Language Requirement-None.

For Further Information-Contact the director of graduate studies, Department of
Communication Disorders, 115 Shevlin Hall, University of Minnesota, 164 Pillsbury Drive
S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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5101. COMMUNICATION PROBLEMS OF CHILDREN. (3 cr) Doyle. staff
Problems 01 children with impaired communication due to delayed language development. hearing loss.
articulation disorders. voice disorders. stuttering. cleft palate (oraHaclal anomalies). and neuromuscular
disorders. Emphasis on understanding and managing communicatively impaired children in regular classrooms.

5102. COMMUNICATION PROBLEMS OF ADULTS. (3 cr) Haroldson, staff
Problems of hearing. speech. language. and voice in adults for persons interested in human communication.
Information basic to the communicatively impaired adult. Implications for familial. social, academic, and vocational
adjustments to living. ..

5202. SYMPOSIUM IN SPEECH SCIENCE, PATHOLOGY, AND AUDIOLOGY. (4 cr)

5301. INTRODUCTION TO ACOUSTICS. (5 cr) Speaks
Elements of acoustics necessary to understand quantitative aspects of speech and hearing science. speech/lan
guage pathology, and audiology. Nature of sound, sound transmission, units of measurement, acoustic
characteristics of speech, and elementary electronics.

5302. ANATOMY AND PHYSIOLOGY OF THE SPEECH AND HEARING MECHANISMS. (4 cr) Lassman. McDermott
Gross anatomy, physiology, and function of structures related to phonation. articulatlon. and audition.

5303. PHONETICS LABORATORY. (2 cr) Broen
Phonetic analysis of speech, the IPA classification system and articulatory correlates of English phonemes.
Laboratory transcription of isolated sounds, words, and connected speech.

5304. SPEECH SCIENCE. (4 cr; prereq 5301, 5302, 5303 or #) Speaks, Van Tasell
Acoustic characteristics of speech. Consideration of theories of speech production and speech perception, and
critical review of classical and current research in production and perception. Introduction to techniques for
analysis and synthesis 01 speech.

5305. LANGUAGE DEVELOPMENT AND RETARDATION. (4 cr) Siegel
Theory and experimental research dealing with delayed or retarded language development.

5306. HEARING SCIENCE. (4 cr; prereq 5301, 5302 or #) Ward
Fundamental concepts in normal audition. Psychoacoustic methods; sensitivity and acuity; loudness, pitch,
timbre, distortion, aural harmonics; masking, adaptation; the auditory reflex; binaural phenomena, localization.

5502. STUTIERING. (4 cr) Martin, Haroldson
Description, nature, and treatment of stuttering in children and adults. Students will be involved at various levels in
therapeutic and research activities.

5504. ARTICULATION DISORDERS. (4 cr; prereq 5301,5302) McDermott
Impaired articulation performance and associated factors. Principles of diagnosis and clinical management.
Observation of clinical activities.

5506. APHASIA. (4 cr; prereq 5302 or #) Brookshire
Etiology, diagnosis, evaluation, and treatment 01 brain-damaged, communicatively impaired adults. Clinical case
material. Opportunities for observation of evaluation and treatment of adult aphasic individuals.

5507. CLEFT PALATE, ORAL-FACIAL ANOMALIES AND SPEECH. (4 cr) Starr, Moller
Relationships between oral-facial structures and speech. Emphasis on speech problems associated with dental
and palatal anomalies and on their clinical management. Observations of clinical activities.

5508. VOICE DISORDERS. (4 cr) Starr, Haroldson
Physical and physiological bases of normal voice production reviewed. Voice disorders (pitch, loudness, quality);
their symptomatology, etiology, and clinical management. Laryngectomy and other organic disorders empha
sized.

5513. LANGUAGE DELAY. (4 cr; prereq 5305 or #) Broen, Reichle
Language problems of severely handicapped populations.

5514. LANGUAGE ASSESSMENT AND REMEDIATION. (4 cr; prereq 5305 or #) Siegel, Reichle
Approaches to assessment and remediation for children with delayed speech and language.

5701. HEARING LOSS AND AUDIOMETRY. (4 cr; prereq 5301, 5302 or #) Yanz
Basic orientation to audiology. Overview of hearing disorders: audiometric and medical correlates, medical and
surgical management. effects on communication and psychosocial adjustment. Introduction to basic audiometry:
pure-tone audiometry. speech audiometry, screening. acoustic immittance. Laboratory participation required.

5702. ADVANCED AUDIOMETRY. (5 cr; prereq 5701 or #) Yanz
Advanced audiometric procedures, inclUding speech discrimination testing. pediatric testing, detection and
evaluation of pseudohypacusis. Behavioral diagnostic procedures for determining site of lesion, along with
auditory pathologies that these procedures are designed to detect. Laboratory participation required.

5703. COMMUNICATION PROBLEMS OF THE HEARING-IMPAIRED. (5 cr; prereq 5701 or #) Van Tasell, Carlstrom
Effects of hearing loss on development of language, perception and production of speech. and psychosocial
adjustment. Techniques for habilitation and rehabilitation of hearing-impaired children and adults, including use of
amplification, speechreading, and aUditory training. Basic instruction in fingerspelling and elements of manual
communication.
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5704. NOISE AND MAN. (4 cr; prereq 5301 or #) Ward
Temporary and permanent effects of steady, intermittent, and impulse noise on hearing and health. Annoyance
and community noise. Noise measurement, reduction, and control; ear defenders and their limitations. Hearing
conservation programs; preemployment testrng and monitoring audiometry.

5705. OBJECTIVE MEASURES OF AUDITORY FUNCTION. (3 cr; prereq 5701 or #) Yanz
Advanced techniques for ciinical physiologicai evaluation of the auditory system. Major emphasis on acoustic
immittance and auditory evoked potentials, with some discussion of electronystagmography, gaivanic skin
response, and electrocardiac response. Laboratory participation required.

5706. HEARING AIDS. (3 cr; prereq 5701 or #) Van Tasell
Electroacoustic characteristics of personal hearing aids and group amplification systems. Acousticai principles of
earmold design and modification. Methods for selecting amplification for hearing-impaired children and adults.

5707. AUDIOLOGY IN EDUCATIONAL SETTINGS. (3 cr; prereq 5703 or #) Van Tasell, Carlstrom
Audiological services for hearing-impaired schooi children. Selection and maintenance of group ampiificatlon
equipment. Acoustical evaluation of classrooms. Legal educational rights of hearing-impaired children. In-service
training of other professionals who work with hearing-impaired school children.

5900. TOPICS IN COMMUNICATION DISORDERS. (4 cr)

5970. DIRECTED STUDIES. (Cr ar [may be repeated for crl; prereq #) Staff
Directed readings and preparation of reports on selected topics.

8210. SEMINAR: ADVANCED PROBLEMS. (3 cr [may be repeated for crl; prereq #) Staff

8305. LABORATORY INSTRUMENTATION. (2 or 4 cr; prereq 5301 or #) Speaks, Van Tasell, Yanz
Two-credit course includes basic theoretical and practical information; 4-credit course also includes application of
basic principles to the calibration and evaluation of audiometric equipment. M.A. students in speech pathology
must enroll for 2 credits; in audiology, for 4 credits. Doctoral students from any department may enroll for either 2 or
4 credits. Laboratory participation required.

8307, 8308, 8309. SEMINAR: EXPERIMENTAL PHONETICS. (3 cr per qtr prereq 5304) Speaks, Van Tasell
Significant research in physiological and acoustic phonetics. Theory, method, instrumentation, and data.

8502. SEMINAR: STUTTERING. (3 cr; prereq 5502 or #) Martin
Theoretical explanations of stuttering; research data and methodOlogies subserving the respective theories.
Students independently design and, when feasible, execute research studies that derive from, and are consistent
with, a particular theory of stuttering.

8503. SEMINAR: VOICE. (3 cr; prereq 5508 or #) Starr
Advanced study and independent research.

8504. SEMINAR: ARTICULATION. (3 cr; prereq 5504 or #) McDermott
Advanced study and independent research.

8506. SEMINAR: APHASIA. (3 cr; prereq 5506 or #) Brookshire
Review of principal theoretical treatments, instruments for evaluation, and methods of clinical management of
acquired aphasia and related disorders. Independent investigation of parameters determinative of aphasic
behavior.

8507. SEMINAR: CLEFT PALATE. (3 cr; prereq 5507 or #) Starr, Moller
Research on communicatron problems of persons with cleft palates.

8508. SEMINAR: THE LARYNGECTOMIZED. (3 cr; prereq 5508 or #)
Various research techniques and research findings relating to the laryngectomized person, the production of
postlaryngectomy speech, and characteristics of this speech. Individual investigation In one of these areas.

8509. SEMINAR: ANALYSIS OF LITERATURE IN SPEECH PATHOLOGY. (3 cr; prereq grad major in speech
pathology or #)

Basic problems relating to evaluation of various types of iiterature in speech pathology. Individual projects
designed to determine and evaluate the student's analytical procedures.

8511. SEMINAR: CURRENT ISSUES IN SPEECH PATHOLOGY. (3 cr; prereq grad major in speech pathology or #)
Significant problem areas in speech pathology; relation to other rehabilitation programs and personnel. Class
projects involving in-depth exploration of a specific problem.

8512. SEMINAR: LANGUAGE RETARDATION. (3 cr; prereq 5305 or #) Siegel, Broen, Reichle
Causation, diagnosis, and current research techniques.

8520,8521. CLINICAL EDUCATION IN SPEECH-LANGUAGE PATHOLOGY. (2, 4 or 6 cr [may be repeated for crl;
prereq #) Staff

8715, 8716, 8717, 8718. SEMINAR: HEARING. (3 cr per qtr; prereq #) Lassman, Van Tasell, Ward, Yanz
Major experimental research in psychophySiological and psychoacoustical nature of hearing. Critical analysis of
theory, experimental method, and treatment of data.
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8719. SEMINAR: CURRENT ISSUES IN AUDIOLOGY. (3 cr; prereq #)
Significant problem areas in audiology; relation of audiological concerns to other rehabilitation programs and
personnel. Class projects involving In-depth exploration of a specific problem.

8720,8721. CLINICAL EDUCATION IN AUDIOLOGY. (2, 4 or 6 cr [may be repeated for cr]; prereq #) Staff

8990. RESEARCH. (Cr ar [may be repeated for cr]; prereq #) Staff
Open to graduate students engaged in research.

COMPARATIVE LITERATURE (CLit)
Professor: Ronald W Sousa, director; Chester G. Anderson; Thomas S. Clayton; Peter E. Firchow; Wladyslaw B.

Godzich; John D. Hurrell; Anatoly Liberman; Chun-Jo Liu; Marilyn Schneider; Nicholas Spadaccini; Samuel Weber;
Gerhard H. Weiss; Anthony N. Zahareas

Associate Professor: Reda 8ensmaia, director of graduate studies; Leonard L. Duroche; David B. Haley; William E.
Mishler

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M.A. (Plan 8 only) and Ph,D.

Curriculum-The major portion of course work for degrees in comparative literature is
offered by the literature and language departments. Approval may also be given, however,
to take graduate courses in such areas as anthropology, art, architecture, history, music,
philosophy, and sociology. In all cases, students should consult with their adviser
concerning course selections.

Prerequisites for Admission-Although most students in the program have under
graduate majors in language or literature, applicants with other undergraduate back
grounds will be considered.

ApplyIng for Admission-It is strongly recommended that applicants submit scores
from the Graduate Record Examination.

Degree ReqUirements-Consult the director of graduate studies for degree require
ments.

For Further Information-For information describing current requirements and
offerings, write to the director of graduate studies, Comparative Literature Program, 301
Folwell Hall, University of Minnesota, 9 Pleasant Street S.E., Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

5111,5112. 20TH-CENTURY WRITERS: ENGLISH AND CONTINENTAL. (4 cr perqtr; prereq 6 crof literature courses
exclusive of freshman English, good reading knowledge of French or German) Firchow

Reading of modern European writers of various nations and cultures (among them Huxley, Hesse, Camus).

5181. THE PSYCHOANALYTIC STUDY OF LITERATURE. (4 cr; prereq reading knowledge of French, German or
Scandinavian) Mishler

Readings in Freud and Freudian theory. Application of theory to literary texls.

5221. BASIC CONCEPTS OF CINEMA. (4 cr) Bensmaia
Tools and knowledge necessary to situate film in historical context, define major parameters of film theory, and
introduce basic concepts of film analysis. Comparative study of French, English, and American theories.

5223. THEORIES OF MONTAGE. (4 cr; prereq 5221) Bensmaia
Examination of theoretical problems of montage (editing) in history of film criticism. Theoretical debates in France
in the 1950s between supporters of the "classical" theory of montage and supporters of the theory of "non
montage."

5233. LITERATURE AND FILM. (4 cr) Bensmaia
HistOrical development of relationships between literature and cinema; ma/or theoretical and esthetic problems
these relationships have provoked; verbal and visual languages, literary discourse and film discourse, film and
modern fiction.
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5241. THEORIES OF METAPHOR. (4 cr; prereq one course in linguistics, literary theory, or philosophy) Bensmaia
Problem of structure and interpretation of metaphors. Question offlgurallanguage; metaphor an~ semantic fields;
cognitive force of metaphor.

5243. ART AND IDEOLOGY: LIVING CINEMA. (4 cr, §Hum 5756) Bensmaia
Principal aesthetic and ideological characteristics of Direct Cinema-living Cinema, its impact on contemporary
development of Cinema of fiction, and its role in the evolution of documentary and political cinema.

5311. FANTASY LITERATURE. (4 cr; prereq reading knowledge of French or German) Firchow
.. Fantasy literature (chiefly in the novel) from ca. 1BOO to the present Authors considered include: E. T. A. HoHman,

Gautier, Gogol, Carroll, Chesterton, Morgenstern, Hesse, C. S. LeWIS, and Tolklen.

5321. LITERATURE AND PHENOMENOLOGY. (4 cr; prereq reading knowledge of French or German) Duroche
Specific literary texts from a variety of literatures and languages examined from a phenomenologICal perspective.
Theoretical foundations of selected critics, notably Ingarden and Merleau·Ponty.

5322. FREUDIANISM AND LITERATURE. (4 cr; prereq reading knowledge of French, German or Scandinavian)
Reading and discussion of literary works in terms of Freud's theory.

5325. THE RENAISSANCE AND THE BAROQUE; PROBLEMS OF PERIODIZATION. (4 cr; prereq reading
~ knowledge of at least one: French, German, Spanish, Italian, Dutch.or ;jf) Staff

Reflections in the arts, mainly literature, of events in several European cultures and how lt1ey related to events in
the other cultures at a given time. Encounter of resurgent economic and sociopolitical forces with established ways
of Viewing, thinking, and believing in each culture; the network of intersecting values among lt1e Gultures.

5331, 5332. THE EUROPEAN NOVEL 1750-1950. (4 cr per qtr; prereq reading knowledge of French l3r German)
Development of the novel as an artistic genre; social and intellectual-historical factors. 5331: 1750-1850, with
emphasis on England, France, and Germany; includes the novels of Sterne, Rousseau, Goethe, Stendhal, Scott,
Balzac, and E. T. A. HoHman. 5332: 1850-1950, with emphasis on England, France, Germany, an~ Spain;
includes the no,els 01 Dickens, Flaubert, Dostoe,sky, Tolstoy, Zola, Joyce, Hesse, Mann, Unamuno, Cela, and
Lawrence.

5401. TRANSLATION: THEORY AND PRACTICE. (4 cr; prereq knowledge of French, German, Spanish or;jf) Sousa
Analysis of translation as a language act, through examination of studies on theory of language and on theory and
practice of translating; translation problems, diSCUSSIOn 01 translations already made.

5451. THE EPIC. (4 cr; prereq knowledge of French, German, Spanish or ;jf) Sousa
History of epic form, bases in pre-Classical and medieval oral poetry, evaluation. Reading of selected epic poems,
criticism.

5452. GENRE THEORY. (4 cr; prereq knowledge of French, German, Spanish or #) Sousa
Problems involved in deSignation of literary genres: modes of constitution, relation to periodlzation and extra
literary factors, status of genre markers.

5555. INTRODUCTION TO SEMIOTICS. (4 cr) Godzich
Nature of the Sign; sign function; sign production; text; culture; complex sign systems. Application of semiotics to
,arious signifying practices (literature, film, images, teleVision, Cities).

5588. ASPECTS OF CONTEMPORARY CRITICISM, (5 cr, §Fren 5588; course taught in English; students who do not
read French must have reading knOWledge of RUSSian, German, Italian, or Spanish)

5643. LITERATURE OF THE HOLY GRAIL. (4 cr; prereq one course in medieval literature or;jf) Godzich
The Grail from early Celtic elements through the Perceval of Chretien de Troyes, the Continuations, the Joseph of
Arimathea, the Quest for the Holy Grail, the Vulgate Cycle, Wolfram von Eschenbach's Parzival, etc. Problems Gf
interpretation and major motifs. Modern ,ersions of the Grail, including Monty Python.

5910. TOPICS IN COMPARATIVE LITERATURE. (3-6 cr; prereq reading knowledge of French, German, or Spanish or
;jf)

Topics 'ary and include: English and American literature in China; John Donne's Renaissance backgroun~;

Joyce, Proust, and Mann; literature and ideas; medieval Latin literary texts; myth and ritual: lt1e past redefined; the
romantic novel; translation: theory and practice; the vanguard in Paris, 1900-1930.

5970. DIRECTED READING IN COMPARATIVE LITERATURE. (1-4 cr; prereq ;jf)

8253. PROBLEMS OF FICTIONAL TIME, (4 cr; prereq grad student or ;jf)
Survey of Criticism relevant to the presentation of time in literature.

8910·8920-8930. ADVANCED COMPARATIVE LITERATURE SEMINAR. (4 cr; prereq 8951-8952-8955 or;jf) Sousa
and staH

Advanced seminar emphasiZing the practical applications of specific methodologies and theories to a determined
area. Topics vary.

8951·8952-8955t. SEMINAR IN COMPARATIVE LITERATURE. (4 cr) Sousa and staH
Guided research in selected areas with attention to methods applicable in the study of comparative literature.
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8953-8954. THE BAROQUE IN EUROPEAN LITERATURE. (4 crper qtr; prereq reading knowledge of French. German,
Spanish, Italian, or Dutch) Weiss and staff

Cross-cultural survey and analysis of European literature of the baroque period (late 16th through early 18th
centuries). Background and function of rhetorical modes, structural and thematic affinities between works of
literature, philosophy, plastic arts, and music.

8961. MODERNISM. (4 cr; prereq reading knowledge of French or German) Firchow
Groupings and movements of literature in 20th-century Europe and America and their relations to each other.

8970. DIRECTED READING IN COMPARATIVE LITERATURE. (1-4 cr; prereq grad student in comparative literalure, •
6)

COMPUTER AND INFORMATION SCIENCES (CSci)
Professor: William D. Munro, associate head, director of graduate studies; Eugene Ackerman; Gordon B. Davis; William

R. Franta; Oscar H. Ibarra; Paul E. Johnson; Richard Y. Kain; K. S. P. Kumar; E. Bruce Lee; Marian B. Pour-EI; J. Ben
Rosen; Sartaj K. Sahni; Marvin L Stein; Hans F. Weinberger

Associate Professor: Kurt Maly, head; Fredric N. Bailey; Donald L Boyd; Krzysztof S. Frankowski; Lael C. Gatewood;
Larry L Kinney; William B, Thompson

Assistant Professor: Parviz V. Afshari; Helmut K. Berg; Valdis A. Berzins; Daniel L Boley; Peter Borgward1; Steven C.
Bruell; John V. Carlis; David H. Du; Maria Gini; Michael A. Gray; James Larson; Edward H. MeGali; James R. Miller;
Harry M. Wechsler

Adjunct Assistant Professor: Michael J. Kascic; Brian S. Leininger

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Significant research is being done in the basic areas of compilers,
operating systems, programming languages, data structures, computer graphics, artificial
intelligence, heuristic programming, machine organization and architecture, micropro
gramming, mathematics of computation, computational complexity, formal languages,
design automation, and hybrid computation. In addition, research is being done in the
application of computers to medicine, psychology, biology, art, human languages and other
fields. At the University Computer Center, students may use a battery of computers
inclUding Control Data Cybers 74 and 172, C.E.C. 6400 for time sharing, and a recently
acquired Cray 1. The department has its own computers including Teraks, a PDP/11, and a
VAX system, which are available for student use.

PrereqUisites for Admlsslon-A degree in any major with a substantial background
in mathematics and basic core computer science is required. Applicants with an inade
quate background must remove any deficiencies either before or after admission to the
Graduate School, but before beginning their degree program.

Special Application Requirements-Scores from the General (AptitUde) and Sub
ject (Advanced) Tests of the Graduate Record Examination are required. For undergradU
ate majors in computer science, the advanced test should be in computer science.

Master's Degree Requirements-In addition to general Graduate School require
ments, stUdents must show proficiency in the use of computers by writing and executing a
significant and adequately documented computer program. This can be done in connection
with a thesis, Plan B project, graduate seminar, or independent study under supervision of
the faculty adviser. All master's students must demonstrate competence in the basic
material through a written final examination. Plan A students must also take a final oral
examination on the thesis.

Doctoral Degree Requirements-Because of the breadth of possibilities for re
search in computer science at the doctoral level, some student programs and research are
highly interdisciplinary; others focus on one or more core areas of computer science. After
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completing the necessary preparatory course work as determined in consultation with their
adviser, students take the written preliminary examination consisting of two parts: general
knowledge of basic core area material and in-depth knowledge of a specialized area of the
student's choice, The latter may be the thesis research area. In addition to meeting the
other requirements of the Graduate School, doctoral students must demonstrate profi
ciency in the use of computers as described in Master's Degree Requirements above.

Language Requirements-For the master's degree, none. For the doctoral degree,
one foreign language. Requests for alternatives may be made to the major adviser.

For Further Information-Contact the director of graduate studies, Computer and
Information Sciences, 136 Lind Hall, University of Minnesota, 207 Church Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

50011. THEORY AND APPLICATION OF LINEAR PROGRAMMING ALGORITHMS. (4 cr; prereq 5301 or #)
Basic solutions to linear systems; inequalities; convex polyhedral sets; linear programming formulation and
optimality conditions; theoretical and computational aspects 01 simplex algorithm; postoptimal analysis; duality.
Revised simplex and numerically stable methods, upper-bounded problems; commercially available LP systems;
methods for large, sparse systems.

S002w. COMPUTATIONAL METHODS FOR NONLINEAR PROGRAMMING. (4 cr; prereq 5001 or #; informal lab)
Convex functions and domains; nonlinear optimality conditions and duality; unconstrained minimization methods;
convergence rates; minimization methods for linear and nonlinear constraints; penalty functions; acceleration of
convergence; nonconvex problems.

5101l,w. STRUCTURE AND PROGRAMMING OF SOFTWARE SYSTEMS I. (4 cr. §3107; prereq non-CSci major.
3101 or 3102 or 3104 or #)

Organization and logical structure of computer systems. Representation of programs and data. Topics: number
systems, primitive computer systems, programming in machine language. Extensions to more sophisticated
systems. assembly language, sequencing, decision making. arithmetic, logical operations. character manipula
lion, Ileralion, subroutines, data descflption, introduction to assembler software.

5102. STRUCTURE AND PROGRAMMING OF SOFTWARE SYSTEMS II. (4 cr; prereq CLA-CSci or upper div IT-CSci
major or grad. 3107 or 5101 or #; informal lab)

Extension of basic machine architecture and principles of system programming; closed subroutines; parameter
passing mechanisms; macros and conditional assembly; inpul-output; assembly linking and loading; dynamic
resource allocation; introduction to operating systems. job control language, and processes.

5103. STRUCTURE AND PROGRAMMING OF SOFTWARE SYSTEMS III. (4 cr; prereq 5102 or #; informal lab)
ReView of assembly and macrogeneration techniques; mUltiprogramming, virtual memory, paging. segmentation.
dynamic storage allocation. appreciation of systems problems; overview of operating systems, processes,
communications among processes; organization of future machines.

51041. SYSTEM SIMULATION: LANGUAGES AND TECHNIQUES. (4cr; prereq CLA-CSci or upperdiv IT-CSci major
or grad, 3107 or 5101, Stat 3091 or #)

Methodologies relevant to simulation including queuing theory, variable generation, design of experiments, data
collection. statistical analysis of output. Simulation languages, both flow and event oriented, Including GPSS.
SIMULA, SIMSCRIPT. Application of job shops; operations research and modeling ot computer and communica
tions systems.

SlOSs. THEORY OF MACHINE ARITHMETIC. (4 cr; prereq 3107 or 5101 or #; informal lab)
Residue class arithmetic. Congruences and complement arithmetic Integral additive and subtractive accumula
tors. Multiplication and diVision by shifting and accumulation. Applications to absolute value and sign aflthmetic,
scaling and the floating point operation.

5106s. STRUCTURE OF HIGHER LEVEL LANGUAGES. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad,
5102 and 5121 or #)

Formal definition of the syntax and semantics of programming languages; semantics both by means of
interpreters and by using the axiomatic approach. Concepts underlying programming languages and their
instantiations in a selected group of languages. Program description at compilation time and execution time.

51071. COMPUTER GRAPHICS I. (4 cr; prereq CLA-CSci or upper div IT-CSc; major or grad, 3107 or 5101, and 51 21 or
#)

Definition of interactive computer graphics, its goals and problems. Model system. Data structures for computer
graphics, picture structure, and transformations. Perspective views of three-dimensional objects. Structures of
graphical programming languages. Interaction handling.
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5117. COMPUTER GRAPHICS II. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 31070r 5101 and 5121 or
#)

Display processor architecture. Data base management and display file handling. Multilevel software systems for
enhanced portability and protocol handling in graphical networks. Examples of graphical programming systems.
Methodology of curve and surtace interpolation and approximation. Programs for three-dimensional display,
curve and surtace approximation, etc.

5121w. INTRODUCTION TO DATA STRUCTURES. (4 cr; prereq CLA-CSci or upper div IT-CSci or EE or Math major or
grad, 3106 and 3400 or #)

Basic concepts of data and their representation. Sequential and linked representations. Arrays, stacks, and
queues. Chains. circular lists, and doubly linked lists. Dynamic storage management. Garbage colleelion and
storage compaction. Generalized lists. Strings. Binary trees and trees. Tree traversal. Graphs. Aelivity networks.

5122w. ADVANCED DATA STRUCTURES. (4 cr; prereq CLA-CSci or upper div IT-CSci or EE or Math major or grad.
5121 Or #; informal lab)

Internal and ex1ernal sorting. Symbol tables. Optimal binary trees. AVL trees. Hashing. B-trees. tries. Files and
indexes. ISAM. multilists, inverted files, cellular partitions, differential files.

5180-5181. SOFTWARE ENGINEERING. (5 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 5106 or #)
Software life cycle. Requirements analysis; functional design; design languages and data bases; use of
abstractions; architectural design; project planning and management; deSign reviews, software testing, and
validation strategies; maintenance.

5199f,w,s, PROBLEMS IN LANGUAGES AND SYSTEMS. (1-4 cr [may be repeated for crJ; prereq #)
Special courses or individual stUdy arranged with faculty member.

5201. COMPUTER ARCHITECTURE. (4 cr; prereq CLA-CSci or upperdiv IT-CSci major or grad. 3400, 3107, 51 01 or #)
Elementary computer architecture, gates and digital logic, register transfers and micro operations, processor
studies of existing systems.

5211. DATA COMMUNICATIONS AND COMPUTER NETWORKS. (4 cr; prereq CLA-CSci or upper div IT-CSci or EE
or Math malar or grad, 5102 or #)

Network classificatiOn and services. Hardware components: multiplexors, concentrators, communications media.
Network protocols and architectures. Research areas.

5280-5281. COMPUTER-AIDED DESIGN. (4 cr; prereq CLA-CSci or upper div IT-CSci or EE or Math major or grad.
5122,5201)

CAD for digital systems with emphasis on VLSI. Hardware description language: synthesis, simulation, test
generation. Physical design: placement and routine, design rule checks, eleelrical rule checks. Inherent
complexity of algorithms. Analysis of best known algorithms.

5299f,w,s. PROBLEMS IN MACHINE DESIGN. (1-4 cr [may be repeated for cr]: prereq #)
Special courses or individual study arranged with faculty member.

5301f,w. NUMERICAL ANALYSIS. (4 cr; prereq Math 3142 or equiv or #; knowledge of Pascal or FORTRAN assumed)
Floating point arithmetic and rounding errors. Iterative methods. Numerical solution of nonlinear equations. Gauss
elimination. Factorization methods. Interpolation and approximation. Numerical integration and differentiation.
Introduction to numerical solution at ordinary differential equations.

5302w,s, NUMERICAL ANALYSIS. (4 cr; prereq 5301 or #; informal lab)
Norms. condition numbers, and error analysis. Convergence rates tor iterative methods. Numerical approximation
methods. Least squares. Fast Fourier transform. Spline interpolation. Gaussian quadratures. Computation of
eigenvalues and eigenvectors. Stability and error analysis of methods for ordinary differential equations.

5304s. COMPUTATIONAL ASPECTS OF MATRIX THEORY. (4 cr; prereq 5302 or #; informal lab)
Direct and iterative solution of large linear systems. Decomposition methods. Computation at eigenvalues and
eigenvectors. Singular value decomposition. Unpack and other software packages. Methods for sparse and large
structured matrices.

5305s. NUMERICAL METHODS FOR ORDINARY DIFFERENTIAL EQUATIONS. (4 cr; prereq 5302 or #; informal lab)
Initial value problem. Convergence and stability. Efficient implementation. Error estimation and step size control.
Comparison of recent software packages. Two-point boundary value problems. Collocation and finite element
methods.

5399f,w,s. PROBLEMS IN NUMERICAL ANALYSIS. (1-4 cr [may be repeated for crJ; prereq #)
Special courses or individual stUdy arranged with faculty member.

54001. INTRODUCTION TO AUTOMATA THEORY. (4 cr; prereq CLA-CSci or upper div IT-CSci or EE or Math major or
grad, 3105 and 3400 or #)

Turing machines, computable functions, unsolvability of the halting problem. recursive functions. Finite state
models: equivalence, minimization, properties, decision questions, characterizations. Regular expreSSions.
Survey of other automata.

5401 w. INTRODUCTION TO FORMAL LANGUAGES. (4 cr; prereq CLA-CSci or upper div IT-CSci or EE or Math major
or grad, 5400; informal lab)

Formai grammars and languages and their related automata. Language hierarchy. Context-free languages and
grammars. Pushdown automata. Normal form theorems. Operations on languages. Decidability and undecidabil
ity results. Parsing algorithms. Applications to programming.

150



Computer and Information Sciences

5499f,w,s. PROBLEMS IN COMPUTATIONAL THEORY OR LOGIC. (1-4 cr [may be repeated for cr]; prereq #)
Special courses or individual study arranged with faculty member.

55011. ARTIFICIALINTELLIGENCE. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 5121 or #; informal lab)
Concept of "mechanized" inteliigence, operational definitions of inteliigence. Heuristic search techniques;
problem representation. world model representation, solution search. Application to game playing systems.
Natural language processing and semantic information systems. Introduction to machine perception and
integrated robots. Future of artificial Inteliigence.

55021. INTRODUCTION TO OPERATING SYSTEMS. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 5102
and 5121 or #)

Definition and historical development of operating systems. Abstractions and implementations of properties
common to most systems. Concurrency and related control problems. Resource aliocation. Storage aliocation.
Process manager and the kernel 01 an operating system. Sharing. Capability-based addressing. Protection.
Performance measurement and analysis.

5503. INTRODUCTION TO COMPILERS. (4 cr; prereq CLA-CSci or upperdiv IT-CSci major or grad, 5106 or 5504 or #)
A higher level language (PU.5), machine language. loaders, linkage editors; mapping PU5 onto machine
language. code generation techniques; derivation oj an intermediate language and implementatIon of code

1 generation. error detection and correction. Students design and implement a front end for a PU5 compiler.

5504. INTRODUCTION TO COMPILERS. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 5106 or #)
Lexical scanning together with preprocessing and macroexpansion, symbol tables, parsing, intermediate text
generation, error detection and correction. Students design and implement a front end for a PU5 compiler.

5521. PATTERN RECOGNITION. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 5301 or Stat 3091 or #)
Definition pattern recognition, feature selection, measurement techniques, and similar problems. Classification
methods; statistical decision theory, nonstatistical techniques. Automatic feature selection. Syntactic pattern
recognition. The relationship between mathematical pattern recognition and artificial intelligence. Applications.

5599-5699-5799. PROBLEMS: NONNUMERIC COMPUTATION, CONTROL SCIENCE, INFORMATION SCIENCE.
(1-4 cr per qtr [may be repeated for crl; prereq #)

Special courses or individual study arranged with faculty member.

5702. THE PRINCIPLES OF DATA BASE SYSTEMS. (4 cr; prereq CLA-CSci or upper div IT-CSc! major or grad, 5122
or #; informal lab)

Fundamental concepts. Conceptual data organization. Data models. Data manipulation languages. Data base
design. Security and Integrity. Performance evaluation. Query optimization. Distributed data base systems.

5703. DATA BASE SYSTEM DESIGN. (4 cr; prereq CLA-CSci or upper div IT-CSci major or grad, 5702 and #)
Application of data base concepts in the design and development of data base systems and applications. Design
of current commercial as weli as research-oriented data base systems. Techniques of using data base systems for
applications.

8101-8102-8103. COMPUTER OPERATING SYSTEMS: MODELING AND ANALYSIS. (3 cr perqtr; prereq 5502 or #)
Introduction to general system properties; mechanisms for resource sharing (e.g., interrupts, processor sWitching,
multiprogramming, virtual and auxiliary memory, file systems). Process sequencing and control: deadlocks.
mutual exclusion, synchronization. Deterministic models of processor scheduling: optimality for two-processor
systems and tree-structured computations; independent tasks; list scheduling; preemption and processor
sharing. Probability models of computer sequencing problems: queuing results and comparisons. 1/0 problems:
disk and drum optimal scheduling. etc. Paging algorithms: optimality, stack algorithms. multiprogramming.
Program models: locality model, working set model.

8201-8202-8203. MATHEMATICS OF COMPUTERS AND CONTROL DEVICES. (3 cr per qtr; prereq #)
Theory of elementary control and computing devices, open and closed systems, dynamic and transient
responses. Synthesis and analysis of systems. Analog and digital computers.

8301-8302. COMPUTATION OF SPECIAL FUNCTIONS AND FORMULAS. (4 cr per qtr; prereq 5305 or #)
Polynomials and rational functions. Errors, Nth root, logarithmic. circular, and hyperbolic functions. Multiple
precision. Heuristic considerations.

8303-8304. COMPUTATIONAL METHODS FOR INITIAL AND BOUNDARY VALUE PROBLEMS. (4 cr per qtr; prereq
5305 or #)

Two-point boundary conditions. Error estimates. Explicit and implicit difference schemes. Stability. Maximum
principle. Nonlinear equations.

Note-All of the follOWing seminars may be presented as either lectures or as
individually assigned readings in the current literature. The amount of credit earned is
arranged with the faCUlty member. Seminars may be repeated for credit when topics
change.

8199. SEMINAR: LANGUAGES AND SYSTEMS. (1-3 cr; prereq #)

8299. SEMINAR: MACHINE DESIGN. (1-3 cr; prereq #)

151



Fields of Instruction

8399. SEMINAR: NUMERICAL ANALYSIS. (1-3 cr: prereq #)

8401-8402. ALGORITHMS-TECHNIQUES AND THEORY. (4 cr per qtr; prereq 5121. 5400 or #)
Searching, polynomial manipulation, graph algorithms, parallel computations, linear pattern matching, computa·
tionally related problems. hard problems, abstract complexity, miscellaneous techniques.

8403-8404. THEORY OF COMPUTATION. (4 cr per qtr; prereq 5400 or equiv or #)
Models of computation. Computability and unsolvabllity. Computational complexity. Speed-up theorems.
Hierarchy theorems. Intractable problems (NP-complete, PSPACE-complete, provably intractable, etc.). Relativ
ized problems. Advanced topics.

8499. SEMINAR: COMPUTATIONAL THEORY AND LOGIC. (1-3 cr; prereq #)

8501. COMPUTER VISION. (4 cr; prereq 5501 or #)
Introduction to techniques for automatically describing visual data. Tools for image analysis. Models of general
purpose vISion systems. Sensor based robots. Other applications.

8502. PROBLEM·SOLVING TECHNIQUES IN ARTIFICIAL INTELLIGENCE. (4 cr; prereq 5501 or #)
Problem and knowledge representation. Planning. Heuristics. Expert systems. Knowledge acqUisition, applica
tions in engineering, education, and medicine.

8505. OPTIMIZATION IN COMPILERS. (4 cr; prereq 5504 or #)
Automatic collection of global information encompassing structure of the program; usage information for the
variables; representation in terms of a program graph. Specific optimizations: elimination of common subexpres
sions; backward movement of code; strength reduction. Minimization of loads and stores. Optimal global
aSSignment of registers.

8511. ADVANCED CONCEPTS IN ARTIFICIAL INTELLIGENCE. (4 cr; prereq 5501 or #; informal lab)
In-depth coverage of selected areas of active research in artificial intelligence. Possible topics include machin.
perception. image analysis. natural language processing, semantic information processing, heuristic problem
solving, integrated robots. Future research potential. Application of AI to actual problems.

8599. SEMINAR: NONNUMERIC COMPUTATION. (1-3 cr; prereq #)

8699. SEMINAR: CONTROL SCIENCE. (1-3 cr; prereq #)

8799. SEMINAR: INFORMATION SCIENCE. (1-3 cr; prereq #)

In addition to the courses offered by the Department of Computer Science that are
listed above, the following courses, taught by members of the graduate faculty in computer
science, may be applied to the major.

EE 5700. INFORMATION THEORY AND CODING

EE 5702. STOCHASTIC PROCESSES AND OPTIMUM FILTERING

EE 5750. TOPICS IN SYSTEM ANALYSIS

EE 5752. NONLINEAR SYSTEM DESIGN

EE 5852-5853. DIGITAL COMPUTER SYSTEMS

EE 8240. SEMINAR: COMMUNICATION

EE 8260. TOPICS IN NONLINEAR SYSTEMS

EE 8290. SEMINAR: CONTROL THEORY

EE 8291. SEMINAR: SYSTEM THEORY

EE 8352. FAULT DIAGNOSIS AND RELIABLE DESIGN

Math 5162-5163-5164. MATHEMATICAL LOGIC

Math 5476. THEORY OF APPROXIMATION IN NUMERICAL ANALYSIS

Math 8181-8182-8183. FORMAL LANGUAGES AND AUTOMATA

Math 8190-8191-8192. TOPICS IN LOGIC

Math 8445. NUMERICAL ANALYSIS OF ORDINARY AND PARTIAL DIFFERENTIAL EQUATIONS

Math 8675. INFORMATION THEORY

152

j
I
I

I
1
I

..I
I

~
1

1



Control Science and Dynamical Systems

CONTROL SCIENCE AND DYNAMICAL SYSTEMS
Regents' Professor: Lawrence Markus (mathematics), chair; Rutherford Aris (chemical engineering)
Professor: Donald G. Aronson (mathematics); Robert T. Holt (political science); Daniel D. Joseph (aerospace

engineering and mechanics); K. S. P. Kumar (electrical engineering); E. Bruce Lee (electrical engineering); Warren
S. Loud (mathematics); Richard P. McGehee (mathematics); Katsuhiko Ogata (mechanical engineering); J. B.
Rosen (computer science); George R. Sell (mathematics); Patarasp R. Sethna (aerospace engineering); Yasutaka
Sibuya (mathematics); Marvin L. Stein (computer science); William H. Warner (aerospace engineering and
mechanics)

Associate Professor: Fredric N. Bailey (electrical engineering); William Garrard (aerospace engineering); MostafaKaveh
(electrical engineering); Larry L. Kinney (electrical engineering); Charlotte Striebel (mathematics)

Assistant Professor: Daniel Boley (computer science), director of graduate studies; Max Donath (mechanical
engineering); Klavs F. Jensen (chemical engineering); Bradley S. Liebst (aerospace engineering and mechanicS)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degree Offered-Ph,D.

Curriculum-Student programs must emphasize modelling-mathematical and
physical analyses of control and/or dynamical systems, with some computational or
numerical expertise-and two areas selected from the following three: control theory for
deterministic processess; stability theory and general analysis of dynamical systems;
stochastic processes and information theory.

Prerequisites for Admission-Applicants normally have completed a master's
degree in one of the related fields of engineering, computer science, mathematics,
statistics, or physics. Master's degrees with an emphasis in control science and/or
dynamical systems can be earned in any of these programs at Minnesota. An applicant with
a master's degree in another area whose scientific, mathematical, and/or engineering
background is adequate to pursue the program will also be considered. A high level of
proficiency in mathematics is necessary to successfully complete the Ph.D. program.

Special Application Requirements-Three letters of recommendation evaluating
the applicant's scholarship and a complete set of transcripts are reqUired. At least one letter
of recommendation must be from a faCUlty member familiar with the applicant's previous
graduate work. Since faculty are drawn from a number of disciplines, and students'
programs can reflect a variety of emphases, it is important for applicants to clearly specify
career goals and program emphasis desired in their application materials.

Doctoral Degree Requirements-Programs are designed by the student and the
adviser. Course work is normally selected from those courses in science, mathematics,
engineering, and related fields,that are relevant to the field of control science and dynamical
systems. The written preliminary examination covers three of the four areas of emphasis
(see Curriculum above). Normally students can prepare for this examination by completing
three 8xxx or suitably advanced courses in three of the four areas. In addition, students will
normally take substantial course work in advanced mathematics.

Language Requirements-For emphases other than mathematics, one foreign
language. For the emphasis in mathematics, a second foreign language or a special
project.

For Further Information-Contact the director of graduate studies, Control Science
and Dynamical Systems, School of Mathematics, 127 Vincent Hall, University of Minne
sota, 206 Church Sireet S.E., Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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DENTISTRY
Regents' Professor: Robert J. Gorlin

Professor Richard C. Oliver, dean; Mellor R. Holland, associate dean; James R. Jensen, associate dean; Dwight L.
Anderson; Carl L. Bandt; David O. Born; Jaroslav CeNenka; Richard J. Goodkind; Myer S. Leonard; Michael J.
Loupe; Harold H. Messer; Louise B. Messer; Maurice W. Meyer; Andrew T. Morstad; John J. Sauk; Charles F.
Schachtele; Erwin M. Schaffer; Heddie O. Sedano; Burton L. Shapiro; Leon Singer; Quenton T. Smith; T. Michael
Speidel; Michael J. Till; Robert A. Vickers; Daniel E. Waite; Carl J. Witkop

Clinical Professor: Richard R. Bevis; Frank W. Worms

Associate Professor: William F. Liljemark, director of graduate studies; M. Bashar Bakdash; James L. Baker; Muriel J.
Bebeau; Anthony J. DIAngelis; William H. Douglas; Robert J. Feigal; Mark C. Herzberg; Mark T. Jaspers; Ramesh K.
Kuba; Thomas D. Larson; Karlind T. Moller; Bruce L. Pihlstrom

Clinical Associate Professor: Gerald D. Cavanaugh

Assistant Professor: Mahmoud E. EIDeeb; Mohamed E. N. EIDeeb; Daniel J. Gatto; Chester J. Schultz, Jr.

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degree Offered-M.S. (Plan A only).

Curriculum-The course of study combines the basic work for the master's degree
plus specialized training in some phase of clinical dentistry. A minimum of two academic
years in residence is reqUired, Graduate courses in dentistry are offered in the fields of
endodontics, oral pathology, oral radiology, oral and maxillofacial surgery, orthodontics,
pediatric dentistry, periodontics, prosthodontics, and restorative dentistry. A nondegree
postgraduate program with a major emphasis in cariology is also available, Which
combines work in a basic science laboratory with applied clinical problems.

Prerequisites for Admlsslon-A D.D.S. degree (or its foreign equivalent) from an
accredited school of dentistry, with a 8 average or better or with academic standing in the
top fourth of the applicant's graduating class is required,

Master's Degree Requirements-Programs are designed by the individual areas of
specialization in the major subject within the Graduate School's minimum credit and
distribution requirements. Students may elect to take a minor or related fields in nonclinical '"
fields in consultation with their adviser. A final oral examination is reqUired.

Language Requirements-Proficiency in German is required for students specializ
ing in oral pathology.

Minor ReqUirements for Students Majoring In Other Fields-Graduate study
related to dentistry and leading to the M.S. and Ph.D. degrees may also be pursued through
majors in such allied sciences as anatomy, biochemistry, microbiology, oral biology,
pathobiology, pharmacology, and physiology. A Ph.D, program in one of the above fields
with a minor in dentistry is offered to qualified dental graduates.

For Further Information-Contact the School of Dentistry, 15-238 Moos Health
Sciences Tower, University of Minnesota, 515 Delaware Street S.E., Minneapolis, MN
55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Dentistry (Dent)
5970,5971,5972,5973. GENERAL PRACTICE SEMINAR I, II, III, IV. (Cr ar) Martens, Simmons

A sequence of lectures, discussions, and seminars on topics related to current dental practice. Correlated with
clinical experiences.
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5974, 5975, 5976, 59n. GENERAL PRACTICE CLINICAL ADMINISTRATION I, II, III, IV. (Cr ar)
Field experience in hospital dental clinic admimstration for residents.

5980,5981,5982,5983,5984,5985,5986,5987. GENERAL PRACTICE CLINIC I, II, III, IV, V, VI, VII, VIII. (Cr ar)
Martens, Simmons

A series of planned experiences in the clinical disciplines of dentistry, with emphasis on patient care.

5989. ADVANCED CLINICAL GERIATRIC DENTISTRY. (Cr ar; prereq #) DiAngelis
Practical clinical experience in examination, diagnosis, treatment planning, and treatment of older adult patients in
the dental clinic at the Amherst H. Wilder Senior Health Center. Extensive case history reports reflecting the total
social, psychological, and physical aspects of the patient as well as oral health status prepared and presented.

5990. FIELD EXPERIENCE: ADMINISTRATION IN A MULTIDISCIPLINARY HEALTH CENTER. (Cr ar; prereq #)
DiAngelis

Administrative and management concerns related to development of dental service In multidisciplinary care
facility for older adults. Field placement at the Amherst W. Wilder Senior Health Center and affiliated residencies.

5992-5993-5994. ORAL HEALTH SERVICES FOR OLDER ADULTS. (Cr ar; prereq #) DiAngelis
A series of seminars for graduate students on broad variety of topics related to aging, oral health of older adults,
and delivery of oral health services to older adults. Readings, discussions, and design of research project.

5995. ADVANCED CLINICAL RESTORATIVE DENTISTRY. (Cr ar)
Application of advanced technical and clinical procedures with emphasis on the more complex problems in
operative dentistry; diagnosis and treatment planning, management of patients, and dental auxiliary utilization.

8126. TEACHING AND EVALUATION IN DENTISTRY I. (3 cr; prereq #) Loupe
Application of educational and psychological principles to professional dental education. Theoretical principles of
behavioral and cognitive pSyChology applied to topics appropriate to dental education. Students apply these
principles to concrete instructional situations in their Own areas of interest and become familiar with instructional
practice in both traditional and new instructional settings.

.. 8127. TEACHING AND EVALUATION IN DENTISTRY II. (3 cr; prereq 8126) Staff
Application of evaluation and measurement theory to higher education, specifically dental education. Objectives
for teaching and evaluation, construction of tests and measurement instruments, analysis of tests, interpretation of
test results, principles of marking.

8128, DENTAL EDUCATION AND ADMINISTRATION. (3 cr; prereq #) Loupe
Lectures, seminars, and individualized learning experiences in topics of educational administration in a dental
school setting; organizational principles, critical path management, personnel administration and budgetary
concepts at the administrative level.

8129. TOPICS AND PROBLEMS IN DENTAL EDUCATION. (Cr ar; prereq #) Loupe
Independent stUdy arranged for individual student to pursue advanced work in student iearning, instructional
development, curriculum planning, student testing and evaluation, and academic administration, where these
areas and their interlaces are applied directly to professional dental education. Provides opportunity for applying
and extending concepts learned in 8126, 8127, 8128.

8140. TOPICS IN RESTORATIVE DENTISTRY. (Cr ar)
Lrterature review and discussion of past and current phiiosophies and research.

8150. RESEARCH IN RESTORATIVE DENTISTRY. (Cr ar)
Organized literature review in area of specific interest to student, selection of thesis project, and completion of
research and thesis.

8400. OCCLUSION. (1 cr)

8401. OCCLUSION. (1 cr)

8402. LITERATURE REVIEW IN OCCLUSION. (1 cr)
Related to topics covered in 8400 and 8401.

8500. SEMINAR: RESEARCH DESIGN. (3 cr; prereq intrOductory course in statistics and #)
Critical appraisal of current dental literature, fundamentals of research design and analysis, individualized projects
(designing a study).

Endodontics (Endo)
53001, 5301w, 53028, 53038U, 5304f, 5305w, 53068. ADVANCED CLINICAL ENDODONTICS. (Cr ar) EIDeeb

Diagnosis and treatment of clinical cases. Students are assigned complex cases and explore new and unique
techniques.

53101, 5311w, 53128, 53138U, 5314f, 5315w, 53168. ENDODONTIC EMERGENCY PROBLEMS. (1 cr perqtr) Jensen
Each student is assigned a one-week period (8 hours per day) and is responsible for all emergencies in the
Endodontic Clinic during this time.
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53201, 5321w, 53225, 53235U, 53241, 5325w. TREATMENT PLANNING. (1 cr per qtr) Jensen
Students share in decisions of treatment planning of clinical cases as they are processed in the School of Dentistry
and observe how other disciplines function in this capacity.

53301, 5331w, 53325, 53335U, 53341, 5335w, 53368. REVIEW OF CASES. (1 cr per qtr) Jensen
Students present cases for review by endodontic faculty and other graduate students.

80011, 8002w, 80038, 80045U, 80051, 8006w. RESEARCH IN ENDODONTICS. (Cr ar) Messer
Organized literature review in area of specific interest of student, selection of thesis projec~ and completion 01
research and thesis.

83101,8311w, 83128, 83138U, 83141, 8315w, 83168. SEMINAR: ENDODONTICS. (2crperqtr; 1st 4qtrs for 1st-yrgrad
students, last 2 qtrs for 2nd'yr grad students) EIDeeb, Messer

Review of current literature, research, and clinical cases. Sessions assigned to student.

83201, 8321w, 83228, 83238U, 83241, 8325w, 83265. ADVANCED ENDODONTIC LECTURES. (1 cr per qtr) Jensen
Pulpal and periapical pathology, diagnosis, and treatment planning in endodontics.

83301,w,8. ENDODONTIC DIAGNOSIS AND TREATMENT PLANNING. (Cr ar) Jensen
Etiology, treatment, and prognosis of clinical endodontic patients.

83311, 8332w, 83335. TOPICS IN ENDODONTICS. (Cr ar) Jensen
Special topics for advanced students.

8335. ENDODONTIC·PERIODONTIC SEMINAR. (1 cr) Jensen
Discussions 01 endodontic-periodontic problems for all graduate dental students.

Oral Biology (OBiO)-See the separate major heading Oral Biology later in
this bulletin.

Oral Pathology (OPat)

l.'I
~

8001. RESEARCH IN ORAL PATHOLOGY. (Cr ar) Cervenka, Gorlin, King, Sauk, Sedano, Vickers, Witkop

8002,8003. ORAL PATHOLOGY. (Cr ar; prereq 5251, 5252 or equiv) Gorlin, Vickers, Witkop
Lectures, laboratory, and clinical demonstrations. Histology of teeth and related oral tissues, including
embryologic considerations. Special pathology of the oral regions as well as relation of local pathologic findings to
systemic conditions and to general pathology. Experience in educational methods; lecture, seminar, laboratory
preparation, development of programmed learning materials, and evaluation of examinations.

8004. HISTOPATHOLOGY. (1 cr) Vickers "
Weekly presentation of currently encountered diagnostic material. Evaluation and interpretation by trainees of
individual and representative material. Additional diagnostic information, such as ciinical and radiologic
information, is collated as an introduction to the individual problem of diagnosis when possible. Cases chosen in
advance and made available for individual study.

8005. ADVANCED ORAL PATHOLOGY. (3 cr; offered semiannually) Gorlin, Vickers, Witkop
The nature of diseases encountered in head and neck regions including laboratory sessions on histopathologic
interpretations. Pathology of salivary glands, odontogenesis (With odontogenic tumors), diseases of facial bones,
soft tissue diseases, lymph nodes, mucosal disorder, and other topics.

8006. CURRENT LITERATURE REVIEW. (1 cr) Vickers
Seminars on a variety of research problems, topics, and areas of special interest between graduate students and
oral pathology faculty. Students expected to determine both subjects for discussion and nature of discussions.

8007. SPECIAL ORAL PATHOLOGY. (2 cr)
Review of the clinical, radiographic, and treatment aspects of oral disease and oral manifestations of systemic
disease. For residents and graduate students in disciplines other than oral pathology.

8008. CLINICAL ORAL PATHOLOGY CONFERENCE. (1 cr) Staff
Weekly "rounds" of patient presentation by division staff of dental school and health sciences center.
Symptomatology, diagnosis, prognosis, and treatment.

8009. EMBRYOLOGY OF THE HEAD AND NECK. (1 cr)

8010. CURRENT LITERATURE REVIEW. (1 cr)
See 8006.

8011. SURGICAL ORAL PATHOLOGY. (Cr ar) Vickers
Residents and graduate students participate as staff assistants in diagnosis of oral diseases. Histopathologic,
frozen section, clinical, Cytologic, cytogenetic, microbiologic, hematologic, radiologic, and other diagnostic means
are utilized.
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8012. HUMAN AND MEDICAL CYTOGENETICS. (4 cr) Cervenka
Methodology of tissue culture, identification of chromosomes. chromosomal structure. phylogenetic evolution of
chromosomes, sex chromatin analysIs, use of cell hybridization, chromosomes in human cancer, action of
mutagenic agents, and genetic counseling in autosomal and sex chromosome syndromes. Mechanism of
chromosomal aberrations. Procedures of genetic counseling and prenatal cytogenetics.

8014. EXFOLIATIVE CYTOLOGY OF THE ORAL MUCOSA. (2 cr) Witkop
Comparative histology of skin and normal mucosa; cytology maturation of oral mucosa compared to vaginal

# mucosa; sex differences in mucosa, techniques, stains and smears, menstrual cycle; benign lesions of oral
mucosa, toothbrushing effects; introduction to grading system for malignant lesions; X-ray and drug effects on oral
mucosa; oral squamous cell carcinoma; in situ and basal cell carcinoma.

8015. METHODS OF GENETIC COUNSELING AND TREATMENT. (1 cr) Cervenka
Preventive genetics, counseling in mental retardation, counseling in chromosomal aberrations, counseling in
congenital malformations, consanguineous marriage and incest, genetic considerations in human malignancy,
counseling and genetic treatment of inborn errors of metabolism, ethical and social aspects of eugenics and
genetic counseling, prenatal diagnosis.

801BI,w,s,su. HISTOPATHOLOGY. (2 cr) Sedano
Designed exclusively for graduate students and residents not specializing in oral pathology but wishing additional
information concerning causes, diagnosis, or cellular basis of oral diseases. Histologic aspects of various orai and
paraoral diseases demonstrated and clinical and radiologic information utilized.

83001. HUMAN DEVELOPMENT GENETICS I. (2 cr; prereq GCB 3022, BioC 5970. Path 5101 or #) Witkop
Genetic and genetic-environmental interactions in development of normal and abnormal human traits. Genetic
control of prenatal and postnatal differentiation at the cellular tissue level. Morphological and functional
(behavioral) human traits, especially those affecting the face and oral structures.

8301w. HUMAN DEVELOPMENT GENETICS II. (2 cr; prereq 8300) Witkop
Continuation of 8300.

Oral Radiology (ORad)
8100. ORAL RADIOLOGY SEMINAR. (1 cr; prereq #) Kuba

8200. ADVANCED ORAL ROENTGENOGRAPHIC TECHNIQUE. (2 cr; prereq #) Kuba
Theory and principles involved in intraoral and dentally significant extraoral roentgenographic techniques,
including temporomandibular joint roentgenography, sialography, panoramic roentgenography, laminography,
cineroentgenography, and cephalometric roentgenography, according to needs and interests of students.

8300. ADVANCED ORAL ROENTGENOGRAPHIC INTERPRETATION. (2 cr; prereq #) Kuba
.. Theory, principles, and practice of roentgenographic interpretation of intraoral and extraoral roentgenograms.

Normal roentgenographic anatomy and roentgenographic evidence of the presence of pathology and anomalies
integrated with relevant anatomical, pathological, clinical, and statistical data in establishing differential,
provisional and final diagnoses, prognoses, treatment plans, and treatment.

8400. ADVANCED STUDIES IN THEORY AND PRINCIPLES OF ORAL RADIOLOGY. (3 cr; prereq #) Kuba
Theory and principles involved in atomic structure, atomic radiations, X-ray production and control, roentgenogra
phiC films, mathematics of exposure and chemistry of processing.

8500. FUNDAMENTALS OF RADIATION BfOLOGY. (3 cr; prereq 8400) Kuba
Effects of ionizing radiations on biological systems. Theories on the mechanisms of action and effects at the

~ moleCUlar, cellular, organ, and total body levels considered and related to radiation biological problems in
dentistry.

8600. RADIOLOGICAL HEALTH, HYGIENE, AND PROTECTION. (1-3 cr; prereq 8400) Kuba
Theoretical, practical, philosophical, and legal aspects of patient, operator, and general population exposure to
and protection from diagnostic, therapeutic, industrial, experimental, and environmental ionizing radiations.
Emphasis on significance and role of radiology in dentistry.

8700. RADIOLOGY LITERATURE EVALUATION. (lor 2 cr; prereq 8400) Kuba
Principles of sound research and scientific writing; detailed evaluation of scientific literature in general
emphasiZing radiology literature relevant to dentistry. Critical consideration of papers in the dental literature

... dealing with radiology subjects.

8800. TEACHING ORAL RADIOLOGY. (4 cr; prereq 8400) Kuba
Challenge and problems of teaching oral radiology to dental auxiliaries, dental students, and graduate and
postgraduate students. Development and evaluation of oral radiology curricula, development of course
objectives, teaching methods, and testing and evaluation. University of Minnesota oral radiology program and
traditional undergraduate programs analyzed.

8900. ORAL RADIOLOGY RESEARCH. (er ar; prereq #) Kuba
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Oral and Maxillofacial Surgery (OSur)
5257. AMBULATORY GENERAL ANESTHESIA. (1 cr) Gatto and staff

A clinical rotation involving experience in outpatient management and utilizing intravenous sedation and general
anesthesia.

'i
I

• I
I

5260. ORAL SURGERY CLINIC. (10 cr) Waite
Delivery of direct patient care under controlled and supervised conditions.

5265. ORAL SURGERY COLLOQUIA. (5 cr) Walle
Participation in seminars, teaching rounds, and specialty conferences on a weekly basis.

5270. ORAL AND MAXILLOFACIAL RADIOLOGY REVIEW. (1 cr) Kwon
Weekly review and diScussion of radiographs taken at University Hospitals relating to oral surgery procedures.

8250. ADVANCED ORAL SURGERY. (Cr ar) Waite
Assigned clinics In University Hospitals and Veterans Administration Medical Center, Hennepin County Medical
Center, and School of Dentistry.

8251. SEMINAR: ORAL SURGERY. (1 cr)
Oral surgical subjects.

8252. RESEARCH IN ORAL SURGERY. (Cr ar)
Research in fields related to oral surgery.

8253. PROBLEMS IN ORAL SURGERY. (Cr ar) Waite
Current literature review: experience in surgical techniques.

8254. TOPICS. (1 cr) Waite
Surgical orthodontic techniques and seminar.

8255. GENERAL SURGERY. (Cr ar) Staff
Clinical rotation on general surgical service at University Hospitals. Seminars, clinics, and operating room
experience. ..

8256. ANESTHESIA AND PAIN CONTROL. (Cr ar) Gatto, staff
Anatomical aspects, instrumentation, and types of local and general anesthesia and analgesia.

8258. ANESTHESIA II SEMINAR. (1 cr) Gatto, staff
Outpatient general anesthesia tOPiCS and related subjects covered on seminar basis.

Orthodontics (Otho)
5001, 5002, 5003, 5004. CLINICAL ORTHODONTICS. (Cr ar) Speidel, staff

Students assigned patients for complete management Of orthodontic and orthodontically related occlusal '"
problems under direct staff supervison.

8001. RESEARCH IN ORTHODONTICS. (Cr ar) Speidel. staff

8200,8201,8202,8203. GROWTH AND DEVELOPMENT. (Cr ar) Speidel, staff
Head growth, development, osteology, and myology. Both normal and abnormal morphology and function, with
emphasis on cephalometric methods.

8204,8205,8206,8207. ORTHODONTIC DIAGNOSIS AND TREATMENT PLANNING. (Cr ar) Speidel, staff
Etiology, treatment, and prognosis of clinical orthodontic patients.

8208, 8209, 8210, 8211. ORTHODONTIC SEMINAR. (Cr ar) Speidel, staff
Current literature, research, implications.

82161, 8217w, 8218s, 8219su. TOPICS IN ORTHODONTICS. (Cr ar) Speidel, staff

Pediatric Dentistry (Pedo)
5414. ADVANCED CLINICAL PEDODONTICS. (Cr ar: prereq #) Staff

ASSignment ot patients for treatment of difficult or unusual pedodontic problems under direct taculty supervision.

8001. RESEARCH IN PEDIATRIC DENTISTRY. (Cr ar; prereq #) Staff

8290. HOSPITAL PEDODONTICS I. (Cr ar; prereq #) Staff
Diagnosis and treatment, under direct faculty supervision, of difficult and unusual problems in children with various
handicaps at lhe Children's Rehabilitation Center Includes preoperative and postoperative discussion of general
anesthetic cases and seminar discussion of operating room techniques and procedures, pharmaceutical adjuncts
for dental procedures.
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8291. HOSPITAL PEDODONTICS II. (Cr ar; prereq #) Staff
Diagnosis and treatment of pedodontic problems under direct faculty supervision at Hennepin County Medical
Center. Includes participation on a rotation basis in seminars in pediatrics and anesthesia conducted by staff
faculty. Preoperative and postoperative seminar discussion and evaluation of treatment plans.

8292. PEDODONTIC LITERATURE. (Cr ar; prereq #) Staff
In-depth literature review and seminar diSCUSSion of specific pedodontic topics.

8293. ADVANCED PEDODONTIC TECHNIQUES. (Cr ar; prereq #) Staff
-, Description of and exercises in advanced pedodontic skills and techniques.

8294. PEDODONTIC DIAGNOSIS AND TREATMENT PLANNING. (Cr ar; prereq #) Staff
Systematic approach to diagnosis of and treatment planning for various pedodontic problem•.

l
I

8295. INDEPENDENT PEDODONTIC STUDY. (Cr ar; prereq #) Staff
Preparation of a position paper on assigned topic. including review of pertinent literature.

8298. INTERDISCIPLINARY CARE OF THE CLEFT PALATE PATIENT. (1 cr; prereq #)
Comprehensive surgical. dental, and speech and heanng evaluation and management of patients with cleh lip and
palate.

Periodontics (Pero)
800Of,w,8,SU. ADVANCED CLINICAL PERIODONTOLOGY. (Cr ar) Plhlstrom and staff

Clinical training in examination, diagnosis, treatment planning, and 'lanaus phases of prevention and treatment of
patients with periodontal disease.

810Of,w,8,SU. RESEARCH IN PERIODONTOLOGY. (Cr ar) Bandt and staff
Opportunity to take part in various phases of periodontal research being conducted in laboratories and clinic.

820Of,w,S,8U. CLINICAL SEMINARS IN PERIODONTOLOGY. (Cr ar) Pihlstrom, Schaffer
Clinical cases are discussed from a diagnostic, treatment planning, and therapeutic viewpoint.

8250w,8. SUPPORTING STRUCTURES OF THE TEETH. (Cr ar) Pihlstrom, Schaffer
Gingival tissues, cementum. periodontal ligament, and alveolar bone discussed tram a histological, physiological,
and pathological point of view.

8300f,w,s,su. SEMtNAR: PERIODONTOLOGY. (Cr ar) Pihlstrom, Schaffer
Discussion of assigned weekly literature reviews. Preparation of assigned formal literature reviews.

8305s. PERIODONTIC·PROSTHODONTIC SEMINAR. (1 cr) Goodkind, Pihlstrom
Discussions of periodontal-prosthodontic problems for all graduate dental students.

,~ 8400. ANATOMY OF THE NORMAL AND OBSERVED PERIODONTIUM. (2 cr) Plhlstrom, Schaffer

8450. BACTERIOLOGY AND IMMUNOLOGY OF PERIODONTAL DISEASES. (1 cr) Herzberg. Wolff

Prosthodontics (Pros)
8001. RESEARCH IN PROSTHODONTICS. (Cr ar [may be repeated for cr]) Goodkind

Arranged with individual students upon application aher a critical review of current and historical literature
pertaining to the research problem.

8003. ADVANCED TECHNICAL RESTORATIVE DENTISTRY. (Cr ar [may be repeated for cr]) Goodkind
Clinical and technological theories and practices interrelated in an effort to solve more complex problems in
restorative therapy.

8005. ADVANCED CLINICAL PROSTHODONTICS I. (Cr ar [may be repeated lor cr]) Goodklnd
Practical clinical expenence in examination, diagnosis, treatment planning, and vanous phases of treatment of
patients with restorative dental problems. New and/or unfamiliar concepts and techniques stressed.

8006. ADVANCED CLINICAL PROSTHODONTICS II. (Cr ar [may be repeated for cr]; prereq #) Goodkind
Experience in prosthodontic treatment of patients haVing systemic complications. Patient therapy coordmated in a
hospital environment as well as in graduate clinic of dental school.

8010. SEMINAR: ADVANCED RESTORATIVE DENTISTRY. (Cr ar [may be repeated for cr]) Goodkind
Review of current and selected historical literature with discussion of current research and Its implication for
restorative dental therapy.

8012. TOPICS IN PROSTHODONTICS. (Cr ar [may be repeated for cr); prereq #) Goodkind
Special topics for advanced students.
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8015. SEMINAR: PROSTHODONTICS I. (Cr ar [may be repeated for cr]; prereq ll') Goodkind
Current concepts and practices related to treatment of the partially edentulous patient by means of fixed and
removable partial prosthetic restorations. Based upon application of related sciences with emphasis on
prevention.

8016. SEMINAR: PROSTHODONTICS II. (Cr ar [may be repeated for cr]; prereq ll') Goodkind
Tissues involved and treatment of the completely edentulous patient.

8017. SEMINAR: ADVANCED PROSTHODONTICS. (Cr er [may be repeated for cr]: prereq #) Goodkind
Treatment planning for the partially edentulous patient.

8018. SEMINAR: ADVANCED PROSTHODONTICS. (Cr ar [may be repeated for cr]; prereq #) Goodkind
Treatment planning for the completely edentulous patient.

8020. APPLIED GNATHOLOGY. (Cr ar [may be repeated for cr]; prereq ll') Staff
Seminar and clinical experience involving concepts and philosophies of jaw function. Emphasis on application of
kinematics In the development of a dental occlusion.

8025. SEMINAR: APPLIED BIOMATERIALS I. (Cr ar; prereq ll') Douglas
Principles that govern manipulation of materials used in restorative dental practice. Physical properties and
dimensional changes stressed.

8032. PRINCIPLES OF MAXILLOFACIAL CARE. (Cr ar [may be repeated for cr}; prereq #) Staff
Treatment biomechanics and technical procedures associated with fabrication, filling, and servicing of various
types of oral and facial restorations.

8034. ADVANCED CLINICAL MAXILLOFACIAL PROSTHETICS. (Cr ar (may be repeated for cr]; prereq 8030. 8032,
#) Goodkind and staff

Factors involved in diagnosis and organization of a treatment plan for maxillofacial patient and practical
experience in associated clinical and laboratory procedures.

DERMATOLOGY (Derm)
Professor: Robert W. Goltz. chair, director of graduate studies: Kenneth P. Manick

Associate Professor: Mark V. Dahl; William C. Gentry, Jr.

Assistant Professor: J. Corwin Vance

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields. ..

Degree Offered-M.S.Derm (Plan A only).

Curriculum-The course of study includes attendance at the wards and clinics of
University Hospitals, Hennepin County Medical Center, the Veterans Administration
Medical Center, and St. Paul Ramsey Medical Center. Students devote full time to
graduate study and may not carry on outside medical practice. They are required to
conduct independent research under the direction of the dermatology staff and the faCUlty
of the basic science department or division in which they wish to take minor credits. A
limited number of students are appointed as fellows in dermatology. Within the department,
research may be carried on in the areas of dermatopathology, immunopathology of the
skin, cell biology, microbiology, and electron microscopy of the skin.

Prerequisites for Admission-Applicants must hold the M.D. degree from an
approved medical school. They may enter the program either on completion of medical
school or after a year or more of residency training elsewhere.

Special Application Requirements-Applicants are required to present medical
school transcripts and letters of recommendation from physicians familiar with their
professional and personal qualifications. Applications may be submitted at any time. but
appointments are made through a National Resident Matching Program. Interested
persons should contact the department office for application forms.
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East Asian Studies

Master's Degree Requirements--Candidates are required to complete the full
course of training required for certification by the American Board of Dermatology. In
addition, they are expected to conduct independent research leading to preparation of a
thesis. An oral examination is required.

Language Requirements-None, but students are encouraged to develop at least a
reading knowledge of German, French, or Spanish.

For Further Information-Contact the Department of Dermatology, Box 98 Mayo,
University of Minnesota Hospitals, 420 Delaware Street S.E., Minneapolis, MN 55455
(mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1·16 cr per qtr; Plan A only)

8225f,w,s,su. CLINICAL DERMATOLOGY. (Cr ar) Goltz. Gentry. Dahl, staff
Wards and outpatient departments of University Hospitals, Veterans Administration Medical Center, Hennepin
County Medical Center, and St, Paul·Ramsey Medical Center.

8226f,w,s,su. CLINICAL SEMINAR: DERMATOLOGY. (Cr ar) Goltz, Gentry, Dahl, staff
Conference twice weekly on diagnosis and treatment of skin conditions.

8227f,w,s,su, HISTOLOGY OF THE SKIN. (Cr ar) Goltz, Orkin, Peterson
Histopathology, histochemistry, and fluorescent microscopy.

8228f,w,s,su. RESEARCH IN DERMATOLOGY. (Cr ar) Goltz, Dahl, Hordinsky, staff

8229f,w,s,su. ELECTRON MICROSCOPY IN DERMATOLOGY. (Cr ar) Goltz, Zelickson, staff

82301,w,s,su. FUNCTIONAL BIOLOGY OF THE SKIN. (Cr ar) Goltz, Dahl, staff

EAST ASIAN STUDIES
Professor: Edward M. Copeland; Chun-Jo Liu; Byron K, Marshall; Amy T. Matsumoto; Romeyn Taylor; Stephen S. Wang

Associate Professor: Theodore Huters, director of graduate studies; Pauline Yu

Assistant Professor: Victoria B. Cass; Wesley Jacobsen

The University is developing a master's program in East Asian Studies. For
information about this program, contact the director of graduate studies in the
Department of East Asian Studies (see below for address),

Please read the General Information section of this bulletin for Graduate School
requirements that apply to al/ major fields.

Degrees Offered-Chinese: M.A. (Plan A and Plan B) and Ph.D.; Japanese: M.A.
(Plan A and Plan B) and Ph,D.

Curriculum-Emphases in the master's program are aspects of the language,
literature, or a combination of the two. For the doctoral program, the fol/owing concentra
tions are available: ancient, medieval, or modern studies in Chinese or Japanese including
course work in language, literature, art history, history, and other relevant fields; language
and literature of a specific period; development of a certain genre; and history and structure
of Chinese or Japanese.

Prerequisites for Admission-Normal/y, an undergraduate major in Chinese or
Japanese is the prerequisite to graduate studies, Students from other academic areas may
be admitted with the provision that prerequisite course work be made up after admission.

Special Application Requirements-Three letters of recommendation should be
submitted to the department. Graduate Record Examination General Test scores (verbal
section; quantitative section is optional) are required.
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Master's Degree Requlrements-A complete list of degree requirements may be -,1
obtained from the director of graduate studies. A final oral examination is required.

Doctoral Degree Requirements-Programs are designed by the student and the
adviser, with approval from the director of graduate studies, to provide a coherent course of
study in an area of concentration. A complete list of requirements may be tobtained from the
director of graduate studies.

Language Requirements-For the M.A. degree, French, German, or Russian. For
the Ph.D. degree, research competence in Chinese, Japanese, and one of the following:
French, German, or Russian.

Minor Requirements for Students Majoring In Other Fields-A proposed graduate
minor is permitted only after consultation with a graduate adviser in Chinese or Japanese.

For Further Information-Contact the director of graduate studies, Department of
East Asian Studies, 113 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS; MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS; DOCTORAL. (1-16 cr per qtr)

East Asian Studies (EAS)
5032. BUDDHISM IN EAST ASIA. (4 cr, §ReIS 5032; prereq jr or sr or #)

Origins of Buddhism in India; its spread and acculturation in China and Japan. Basic doctrines and practices.
major sectarian divisions.

Chinese (Chn)
5041-5042·5043. THIRD·YEAR MODERN CHINESE. (4 cr per qtr, §3041 , §3042, §3043; prereq 3023 for 5041,3031 for

5042, 3042 for 5043)
5041: Reading and analysis of 20th century texts. 5042-5043: Reading and analysis of vernacular texts.

5051,5052. ADVANCED CHINESE CONVERSATION AND COMPOSITION. (4 cr per qtr. §3051 , §3052; prereq 3023
or #, and grad student)

Designed to perfect conversation and pronunciation and to advance competence In grammar through exercises In
composition and translation from EngliSh to Chinese.

5065. CHINESE POETRY AND POETICS IN TRANSLATION. (4 cr; prereq #)
Reading in translation of Chinese poetry and literary criticism from the Han through Tang dynasties; comparison
of Chinese and Western critical approaches to literature in general and to the problem of how the Chinese poem
works.

5101. READINGS IN MODERN CHINESE PROSE. (4 cr; prereq 3043 or #)
Reading and discussion of representative samples of 20th century prose.

5102. READINGS IN MODERN CHINESE FICTION. (4 cr; prereq 3043 or #)
Reading and analysis of selected short fiction from 1918 to the present day.

5103. READfNGS IN CHINESE DRAMA. (4 cr; prereq 3033 or 3043 or #)
Critical readings of representataive plays from the 13th century to the present day.

5104. READINGS IN CHINESE POETRY. (4 cr; prereq 3033 Or #)
Reading and analysis of selected major poets and poetic forms from the first anthologies through the 12thcentury.

5105. READINGS IN CHINESE VERNACULAR FICTION. (4 cr; prereq 3043 or #)
Selections from great works of traditional fiction including short stories and novels such as Journey to the West and
Dream of the Red Chamber.

5106. READINGS IN TRADITIONAL CHINESE PROSE. (4 cr; prereq 3031, 3032 or 3033)
Selections of classical Chinese prose such as Pre-Han philosophical texts andlor historical texts of the pre
modern period.
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East Asian Studies

5107. READINGS IN CHINESE FOLK TALES. (4 cr; prereq 3033 or 3034 or #)
Crilical readings of published texts of transcribed folk tales from different regions of China; linguistic pattern of
natural narrative; rhythm and structure 01 spoken Chinese preserved In the texts.

5251. STRUCTURE OF STANDARD CHINESE. (4 cr; prereq 1013 and #)
Introduction to phonological and syntactic structures of modern standard Chinese.

5252. HISTORY OF THE CHINESE LANGUAGE. (4 cr; prereq 3031 ...Ling 3601 recommended)
Survey using both traditional native philological sources as well as modern dialectal evidences.

5261, 5262, 5263. READINGS IN CHINESE LITERATURE. (4 cr per qtr; prereq 3033)
Representative readings. Styles, ideas, and histoncal background of authors.

5451, 5452. STUDIES IN CHINESE LINGUISTICS. (4 cr per qtr; prereq jr or #)
Topic for each quarter chosen in advance, in consideration of students' interests, Irom the following: syntax of
modern standard Chinese, Chinese dialectology, Chinese historical phonology, grammar 01 claSSical Chinese.

5460. TOPICS IN CHINESE LITERATURE. (4 cr per qtr [max 12 cr); prereq 3031)
Reading and discussion of selected texts from all periods of Chinese civilization and from all genres- poetic,
expository, narrative, or dramatic. Topics announced in advance.

5471, CHINESE BIBLIOGRAPHY. (4 cr; prereq 2 qtrs from 5261, 5262, 5263 or #)
Survey of primary sources lor study of Chinese humanities, intended to prepare students for indepennent
research.

5472. RESEARCH METHODS. (4 cr; prereq 3033)
Basic methods of philological and textual research in Chinese humanities.

5970. DIRECTED STUDIES IN CHINESE. (1-4 cr; prereq 6)
Individual study of selected Chinese texts with guidance of faculty member.

5990. COLLOQUIUM ON EAST ASIA. (1-4 cr; prereq upper division or grad student and #)
Reports by students on their research. Frequency of meetings to be decided.

8650, SEMINAR: CHINESE LINGUISTICS, (4 cr; prereq 5451 or 5452)

8660. SEMINAR: VERNACULAR CHINESE LITERATURE. (4 cr; prereq 5472, 5990 or #)
Consult Class Schedule for topics to be discussed during any given year.

8960. SEMINAR: CHINESE LITERATURE. (4 cr; prereq 2 qtrs 51xx courses)
Examination of particular authors or works within the total range of the Chinese written literary tradition.

Japanese (Jpn)
5041-5042-5043. FOURTH-YEAR JAPANESE: CLASSICAL. (5 cr per qtr; prereq 3033)

Masterpieces of Japanese literature in claSSical language; grammatical construction.

5051,5052,5053. ADVANCED JAPANESE CONVERSATION AND COMPOSITION. (4 cr per qtr, §3051 , §3052,
§3053; prereq 3033 or #)

Work in verbal expression, both oral and written; basic grammar review emphasizing idioms and nuances;
practice in short composilions and correspondence.

5251. HISTORY OF JAPANESE LANGUAGE, (4 cr; prereq 3033 and 5451 or #)
Development of Japanese grammar from classical to modern language.

5361, 5362. READINGS IN MODERN JAPANESE LITERATURE I. (4 cr per qtr; prereq 3033)
Works of traditionalist and aestheticist authors of 19th- and 20th-century Japan.

5363, 5364, READINGS IN MODERN JAPANESE LITERATURE II. (4 cr per qtr; prereq 3033)
Works of realist, naturalist, and humanist authors of 19th- and 20th-century Japan.

5451, STRUCTURE OF JAPANESE-SYNTAx/SEMANTICS. (4 cr; prereq 3023 and Ling 3001 or #)
Structure and meanrng of Japanese sentence patterns.

5452, STRUCTURE OF JAPANESE-PHONOLOGY/MORPHOLOGY. (4 cr; prereq 3023 and Ling 3001 or #)
Generative and non-generative approaches to Japanese sound and word structure.

5460, PROSEMINAR IN JAPANESE LITERATURE. (4 cr; prereq 5361, 5362)
Introduction to modern Japanese literature, culture, and aesthetics. Interaction with Western culture.

5471. RESEARCH METHODS. (4 cr; prereq 3033)
Research methods and materials in area of Far Eastern philology.

5472, JAPANESE BIBLIOGRAPHY. (4 cr; prereq #)
Introduction to research in Japanese studies; primary sources and secondary materials in native research
tradition.
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5650. PROSEMINAR: JAPANESE LINGUISTICS. (4 cr [max 12 cr); prereq 5451 or #)
Selected topics from the syntax, pragmatics. and lexicon of Japanese and/or comparative English/Japanese, with
attention to contributions from Eastern and Western linguistic traditions.

5970, DIRECTED STUDIES IN JAPANESE. (1-4 cr; prereq 6)
Individual study of selected texts with guidance of faculty member.

5990, COLLOQUIUM ON EAST ASIA. (1-4 cr; prereq upper division or grad student and #)
Reports by students on their research. Frequency of meetings to be decided.

8650, SEMINAR: JAPANESE LINGUISTICS, (4 cr; prereq 5451, 5452 or #)
Research in a selected topic from the syntax, pragmatics, lexicon, or history ofJapanese language; emphasis on
gathering and analysis of primary data.

8660. SEMINAR IN JAPANESE LITERATURE (MODERN), (4 cr; prereq 5460 or #)
Intensive study of particular authors or works within the total range of the modern Japanese written literary
tradition.

8960, SEMINAR IN JAPANESE LITERATURE (CLASSICAL). (4 cr; prereq 6)
Intensive study of particular authors or works within the total range of the classical Japanese written lilerary
tradition.

ECOLOGY (EBB)
Regents' Professor: Margaret B. Davis; Eville Gorham; Herbert E. Wright, Jr.
Professor: Edward J. Cushing, head; Kendall W. Corbin, director of graduate studies; Franklin H. Barnwell; Elmer C.

Birney; Ronald L. Crawford; Donald E. Gilbertson; Miron L. Heinselman; William S. Herman; Herbert M. Kulman; D.
Frank McKinney; Donald C. McNaught; L. David Mech; David J. Merrell; Patrice A. Morrow; David F. Parmelee;
Richard E. Phillips; Philip J. Regal; William D. Schmid; Joseph Shapiro; Donald B. Siniff; John R. Tester; G. David
Tilman; Harrison B. Tordoff; James C. Underhill; Dwain W. Warner; John M. Wood

Associate Professor: Peter A. Abrams; Robert C. Bright; Peter. A. Jordan; Robert O. Megard
Assistant Professor: Donald N. Alstad; Vosef Cohen; James W. Curtsinger; Craig Packer; Anne E. Pusey

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M,S, (Plan A and Plan B) and Ph,D.

Curriculum-Activity centers on the biology of organisms: how they interact in social
groups, populations, and communities, and how those interactions have influenced the
distribution of organisms in space and time, The program provides unusual breadth of
training and encourages the interrelation of two or more fields of specialization, including
animal behavior, ethology, evolutionary ecology, vertebrate ecology, radio-telemetry,
population biology, invertebrate ecology, plant-animal interactions, plant ecology, paleo
ecology, limnology, and wetland ecology. Opportunities exist for field research in various
parts of the world as well as in local habitats, Each student's program is planned to
meet individual requirements. Seminars and tutorials constitute an important part of all
programs,

Prerequisites for Admission-Incoming graduate students are ordinarily expected
to have completed course work in inorganic chemistry and at least one quarter of organic
chemistry, one year of college physics, one year of college calculus, and at least one
course each in the areas of animal biology, plant biology, genetics, biochemistry, and
physiology, Deficiencies must be made up early in the graduate program,

Special Application Requirements-Three letters of recommendation evaluating
the applicant's scholarship and Graduate Record Examination scores are required.
Deadline for application is February 1; earlier application is encouraged for individuals
seeking financial aid. Successful applicants are encouraged to participate in the Lake
Itasca Biology Session during the summer before their first quarter in residence.

Master's Degree Requlrements-A complete statement of degree program require
ments may be obtained from the director of graduate studies. There are few specific course
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requirements; each program is planned to meet the individual interests and needs of the
student. Participation at a field station and competence in statistics are required. The final
examination is oral.

Doctoral Degree Requirements-Individual programs are designed by the student
and a three-person adVisory committee. Participation at a field station and competence in
statistics and the use of computers are required.

Language Requirements-For the M.S. degree. none. For the Ph.D. degree. one
foreign language is required.

For Further Information-Contact the director of graduate studies, Ecology and
Behavioral Biology, 107 Zoology Building, Universityof Minnesota, 318 Church Street S.E.,
Minneapolis, MN 55455.

Grad 8m. THESIS CREDITS: MASTER'S (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL (,.,6 cr per qtr)

COMMUNITY ECOLOGY AND PALEOECOLOGY

5014. ECOLOGY OF PLANT COMMUNITIES. (5 cr; prereq Bioi 5041, 1 qtr statistics or #) Cushing
Methods of describing, sampling, and classifying piant ccmmunrties; theory of their structure, development, and
stability, and of the interactions among their constituent populations. Field trips to examine local vegetation types;
analysis of quantitative data.

5016. ECOLOGICAL PLANT GEOGRAPHY. (5 cr; prereq Bot 3201 or ,Bot 3201 or #; offered 1984-85 and all yrs)
CUshing

Vegetation regions of the world in general and North America in detail; ecclogical principles of plant distribution;
interpretation of regional and temporal paltems In the distribution of vegetation and taxonomiC groups. Field trips
to floristic regions of Minnesota.

8014. PALEOECOLOGICAL METHODS. (5 cr; prereq #; offered 1985·86 and a~ yrs) Bright
Introduction to morphology and anatomy of fossil (Quaternary) seeds, wood. other plant remains. and freshwater
and land mollusks.

POPULATION AND EVOLUTIONARY BIOLOGY

5044. EVOLUTION. (4 cr; prereq Bioi 1106 or 3011) Merrell
Survey of evidence for and causes of biological evolution.

5051. ANALYSIS OF POPULATIONS. (4 cr; prereq Bioi 5041 or #) Slniff
Factors In reguiation, growth, and general dynamics of popuiations. Data needed to describe populations,
population growth, population models. and regulatory mechanisms.

5052. THEORETICAL POPULATION ECOLOGY. (4 or; prereq Bioi 5041 or #) TIlman
Theories of population ecology, including models of growth and regulation of single populations. and 01
interactions between popUlations, including ccmpetrtlon, predation, mutualism; emphasizes assumptions and
rationales of models and their predictions for dynamics, stability. and diversity 01 communities.

5063. EVOLUTIONARY ECOLOGY OF INSECT POPULATIONS. (3 cr; prereq Bioi 5041 or #) Alstad
Dynamics and regUlation of Insect populations; life history evolution; cytogenetic patterns. reproductive
competition, mating systems, modes of speciation; mechanisms and Implications of frequency dependent
coevolution.

8004. TOPICS IN ECOLOGICAL GENETICS. (2 cr) Merrell, Underhill
Ways natural popuiations adapt to their environments; mechanisms by which they respond to environmental
change. Different topic of current Interest considered each year.

ORGANISMAL BIOLOGY AND PHYSIOLOGICAL ECOLOGY

5112. INVERTEBRATE BIOLOGY. (5 cr; prereq Bioi 1106 or 3011 or #) Bamwell
Morphology, physiology, behavior, ecology, and evolution of invertebrate groups. Laboratory study of living
marine, freshwater, and terrestrial representatives.

5114. VERTEBRATE BIOLOGY. (4 cr; prereq Bioi 1106 or 3011)
Vertebrates; their biology, taxonomy, and distribution.
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5116. INTRODUCTION TO ANIMAL PARASITOLOGY. (5 cr; prereQ Bioi 1106 or 3011) Gilbertson
Parasitic protozoa. worms, and arthropods and their relation to diseases of humans and animals.

5122. PLANT/ANIMAL INTERACTIONS. (4 cr; prereQ Bioi 3011, 3012 or #) Morrow
Herblvority, pollination. seed dispersal. Implications of interaction for plants and animals at organismal,
population. and community levels. Coevolution.

5128. ADAPTATION AND MACROEVOLUTION: VERTEBRATES, (4 cr; prereQ Bioi 1106 or 3011; offered 1985-86
and alt yrs) Regal

Patterns and problems in evolution at the species level and above in the context of an introduction to vertebrate
phylogeny, ecology, and adaptations. Lectures, demonstrations, and field trips.

5129. MAMMALOGY. (5 cr, §FW 5129; prereQ Bioi 1106 or 3011 or #) Birney
Recent families and orders of mammals of the world and of genera and species of mammals of North America, with
emphasIs on morphology, evolution, and zoogeographic history.

5132. HERPETOLOGY. (5 cr; prereQ Bioi 1106 or 3011 or #; offered 1984-85 and alt yrs) Regal
Distribution, classification, and evolullon of amphibians and repliles of the world. PhysiOlogical, morphological.
and behaVioral aspects of adaptive trends. Laboratory and lecture.

5134. INTRODUCTION TO ORNITHOLOGY. (5 cr; prereQ Bioi 1106 or 3011) Tordoff, Warner
Laboratory and field course in structure, classification, distribution, migration, habits, habitats, and identification of
birds. Weekend trips scheduled.

5136. ICHTHYOLOGY. (4 cr; prereQ 15 cr incl Bioi 1106 or 3011) Underhill
Biology of fishes including development, systematics, anatomy, physiology, and ecology.

5154. BEHAVIORAL AND PHYSIOLOGICAL ECOLOGY. (3 cr; prereQ advanced course work in physiology, behavior,
Or ecology) Regal

Aspects of adaptation of organisms to environments. OrientatIon, learning, and adaptation of behaVior. heat and
water regUlation. bioenergetics, biological rhy1hms.

5156. COMPARATIVE ANIMAL PHYSIOLOGY. (5 cr; prereQ Bioi 1106 or 3011, Chem 3302 or #) Schmid
The environment imposes passive stresses upon organisms-not equilibrium: Various physiological adaptations
allow maintenance of homeostasis. Introduction to the passive organism; environmental stresses and biological
mechanisms by which they are counteracted.

8162w. WINTER ECOLOGY. (4 cr; prereQ #; offered 1985-86 and all yrs) Schmid
Seminar discussions of characteristics of subnivean environment and adaptations by plants and animals to winter
stresses. Three lectures per week. with field work on weekends.

BEHAVIOR

5149. BEHAVIORAL GENETICS. (4 cr; prereQ Bioi 5003 or GCB 3022/5022 or eQuiv) Merrell
Application of genetic principles to study of behavior, with emphasis on animal behaVior.

5321. EVOLUTION OF SOCIA~ BEHAVIOR. (4 cr; prereQ Bioi 1106 or 3011 or #) McKinney
Introduction to current theories and concepts relating to mating systems. spacing systems, and cooperative
behavior in animals.

5322. COMPARATIVE ETHOLOGY. (4 cr; prereQ #) McKinney
Evolution and adaptive significance of behavior, primarily in vertebrates, with emphasis on comparative methods.

5323. MECHANISMS OF ANIMAL BEHAVIOR. (5 cr; prereQ Biol3011 or 1 qtr of animal physiology) Barnwell, Phillips
Survey of animal behaVior mechanisms; their organization and their functions. Analysis of behavior sequences,
motor coordination, fixed action patterns, sensory systems and release mechanisms, mechanisms of animal
communication. orientation behavior. feedback mechanisms and control, behavior of small neural networks.
Laboratory included.

5325. BEHAVIORAL ECOLOGY. (4 cr; prereq 5321 or #) Packer
Ecological determinants of foraging behavior, social organization. demography, and life-history strategies.

8061. SOCIAL SYSTEMS. (5 cr; limited to 20 students; prereq 5322 or eQuiv and #; offered 1985-86 and alt yrs)
McKinney

Comparative survey of mating systems. spacing behavior, communication methods. and social organization in
selected groups of animals.

8081. NEUROETHOLOGY. (3 cr, §AnSc 8081; prereq 5312, Psy 5061 or #; offered 1984-85 and alt yrs) Phillips
Current concepts of neurological and neurochemical bases of animal behavior including reception, coding.
transmission and storage of information, levels of integration; central control of input and output; spontaneity;
development; and learning.

8091. HORMONES AND BEHAVIOR. (3 cr, §AnSc 8091; prereQ AnSc 5327 or GCB 5134 or equiv, EBB 3111 or #;
offered 1985-86 and alt yrs) Phillips

Current concepts of how hormones affect behavior and how behavioral and environmental events affect hormone
metabolism in both vetebrate and Invertebrate systems. Emphasis on behavioral events.
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LIMNOLOGY AND ECOSYSTEM ECOLOGY

5601. LIMNOLOGY. (4 cr, §Geo 5601; prereq Chem 1005 or #) Shapiro, Gorham, Megard
Description and analysis of events in lakes, reservoirs, and ponds. beginning with their origins and progressing
through their physics, chemistry, and biology. Interrelationships of these parameters, and effects of CIVIlization on
lakes. Laboratory, field trips.

5604. BIOLOGICAL LIMNOLOGY. (3 cr; prereq 5601 or 5612 or #) Megard
Survey of the taxonomy and natural history of planktonic and benthic organisms in lakes and streams, descriptions
of planktonic and benthic populations, and analyses of processes that regulate population densities of aquatic
organisms.

5605. LABORATORY IN BIOLOGICAL LIMNOLOGY. (2 cr; prereq 5601 or 5812 or #) Megard
Morphology and identification of planktonic and benthic organisms in lakes and streams, use of sampling
equipment and instruments in the field, and analysis of field data.

5606. ECOLOGY OF FISHES. (3 cr; prereq 5136, Bioi 1106 or 3011, plus 10 cr biological sciences) Underhill
Ecological requirements of fishes with emphasis on nongame species; habitat, food, InteractiOns among species,
behavioral, anatomical, and physiological adaptations. Fishes in the aquatic ecosystem, With emphaSIS on fresh
waters.

5607. ECOLOGY OF ANIMAL PLANKTON. (4 cr; prereq Bioi 5041, EBB 5601 or #) McNaught
Biology of animal plankton, including distribution of zooplankton in lakes, ecosystem functions such as grazing
and remineralization, determination of production, physiological responses to contaminated environments, and
important aspects of behavior.

5608. ECOSYSTEMS: FORM AND FUNCTION. (3 cr; prereq 5601 or Bioi 5041, Chem 1002 or 1005; offered 1985-86
and all yrs) Davis

Nature and development of terrestrial, wetland, and aquatic ecosystems. Analysis of energy flow and element
cycling in relation to environmental controls, self-regulation, natural and human disturbances.

5613. ASSESSING THE ECOLOGICAL EFFECTS OF POLLUTION. (4 cr; prereq Bioi 5041 or equiv, Chem 3301,
3302) Gorham

Assessment of effects upon species and ecosystems, methodological problems, initial phases of investigating a
new pOllutant, problems of prediction.

COURSES OFFERED AT LAKE ITASCA FORESTRY AND BIOLOGICAL STATION

5812su. COMPARATIVE LIMNOLOGY. (5 cr; prereq 15 cr biology and 5 cr chemistry, 6; limited to 20 students; offered
annually) Staff

General limnology of lakes, with emphasis on biology of lakes in Itasca region as related to their physical and
chemical stratification in summer. Team projects in lield research.

5814su. COMMUNITY STRUCTURE AND FUNCTION. (5 cr; prereq ecology course; limited to 20 students; offered
annually)

Communities represented in Itasca Park and vicinity, with emphasis on vegetation. Patterns of distribution of
communities, interaction with environment, dynamic relationships. Methods of community description and
analysis.

5815su. FIELD ETHOLOGY. (5 cr; prereq behavior course, 6; statistics course recommended; limited to 20 students)
Field course emphasizing methods of studying behavior of wild animals. Quantitative techniques; sound
recordings and sound tape analysis, capturing and marking techniques. Individual research prolect and term
paper on social behavior of one species reqUIred. Individual projects require considerable outside time.

5817su. VERTEBRATE ECOLOGY. (5 cr; limited to 15 students; prereq course in ecology, #)
Designed pnmarily for students with fisheries and wildlife management interests.

5820su. WETLAND ECOLOGY. (10 cr; limited to 15 students; prereq 15 cr in biology, introductory chemistry, course in
plant Identification; Bioi 3041 recommended; offered when feasible)

Nature, origin, and development of lake, marsh, swamp, and bog ecosystems; environmental control and
productivity.

5834su. FIELD ORNITHOLOGY. (5 cr; limited to 15 students; prereq Bioi 1106, #; offered annually)
Designed primarily for students with fisheries and wildlife management interests.

8800su. ADVANCED FIELD ECOLOGY. (10 cr; limited to 24 students; prereq grad student and 6) Staff
Formulation and testing of ecological theory under field conditions. Group and individual research projects,
lectures, seminars, and student presentations on topics such as coeVOlution, life history strategies, behavioral
strategies, resource allocation, and community

DIRECTED STUDIES

5970. DIRECTED STUDIES. (Cr ar; prereq #, 6)
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5990. DIRECTED RESEARCH. (Cr ar; prereq #. 6)
Laboratory or field Investigation of selected areas of research.

8390. GRADUATE SEMINAR. (Cr ar; prereq #) Staff

8391. ADVANCED WORK IN ECOLOGY AND BEHAVIORAL BIOLOGY. (Cr ar; prereq #) Staff
Individual work in some special aspect of the area.

8990. GRADUATE RESEARCH. (Cr ar; prereq #) Staff

See other fields of instruction for descriptions of the following related courses:
GCB 5062. GENETICS AND SPECIATION

Geo 5602. CASE STUDIES IN LIMNOLOGY

Geo 8262. QUATERNARY PALEOECOLOGY AND CLIMATE

Geo 8602. ADVANCED LIMNOLOGY

Geo 8603. METHODS FOR ANALYSIS OF NATURAL WATERS

ECONOMICS (Econ)
Regents' Professor: John S. Chipman; Walter W. Heller; Leonid Hurwicz

Professor: Norman J. Simler, chair; O. H. Brownlee, direcfor 01 graduafe studies; fdward Coen; Edward M. Foster;
James M. Henderson; Clifford Hildreth; James P. Houck; James S. Jordan' Joh- H Kareken; Anne O. Krueger;
Lung-Fei Lee; Herbert Mohring; Edward C. Prescott; Paul A. Richardson' Marcel K Richter; Mark R. Rosenzweig;
Vernon W. Ruttan; Thomas J. Sargent; G. Edward Schuh; Christopher A. Sims· Harlan M. Smith; Neil Wallace

Associate Professor: Roger D. Feldman; George D. Green; Mark M. Pitt; Craig E. Swan

Assistant Professor: Takatoshi Ito; Joel B. Slemrod

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-The department offers degree work in the following fields: economic
theory; econometrics; economic development; industrial organization; international eco
nomics; labor economics; mathematical economics; monetary economics; public finance
and fiscal policy.

Prerequisites for Admission-The general requirement is the capability to pursue
Ph.D.-level work. Normally the student should have maintained an undergraduate grade
average above a B in a recognized college and satisfactorily completed course work in
economic theory and mathematics (multivariate calculus and linear algebra).

Special Application Requirements-Scores from the Graduate Record Examina
tion (GRE) and letters of recommendation must be submitted. Applicants desiring financial
assistance should submit their applications, including a record of GRE scores and three
letters of recommendation, to the director of graduate studies no later than March 1. To be
considered for some fellowships, these materials should be provided no later than January
31.

Degree Requirements-A description of the M.A. and Ph.D. programs can be
obtained by writing to the director of graduate studies.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Economics, 937 Management and Economics, University of Minnesota, 271 19th Avenue
South, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qlr)
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Economics

GENERAL
5021. ECONOMICS, ETHICS, AND ECONOMIC PHILOSOPHY. (3-5 cr; prereq 1001, 1002 or equiv)

Literature and the issues it raises; relation of ethics to economic organization. practice, and policy. Different
economiC philosophies; elements involved in formulation of an economic philosophy.

5031,5032,5033. CURRENT ECONOMIC ISSUES. (3-5 crperqfr [may be repeated forcrwith #J; prereq 3101,3102 or
equiv or #; offered when feasible)

Current controversies over economic policy and problems that underlie them. Selected topics

5970. READINGS IN ECONOMICS. (Cr ar; prereq consent of adviser. #)
Areas useful to individual programs and obJectives not available in regular course offerings.

8010. ADVANCED TOPICS IN GENERAL ECONOMICS. (Cr ar [may be repeated for cr); prereq 8103; offered when
feasible)

Topics announced in Class Schedule, Course may be offered in several sections at the same time and with
different topics_

8990. INDIVIDUAL GRADUATE RESEARCH. (Cr ar)

THEORY
5113. INTRODUCTORY TOPICS IN MATHEMATICAL ECONOMICS. (4 cr; prereq 3101 oreqUlv, Math 3142, 3211 or

#)
Development in mathematical terms of selected models of economic behavior. Specific topics selected by
instructor tor their usefulness In illustrating advantages 01 a mathematical formulation.

5151. ELEMENTS OF ECONOMIC ANALYSIS: FIRM AND HOUSEHOLD. (3 cr. §3101; prereq 1001, 1002, 1 qtr
calculus. grad student or #)

Decision making by households and by firms under conditions of monopoly. competition. and monopolistic
competition.

5152. ELEMENTS OF ECONOMIC ANALYSIS: INCOME AND EMPLOYMENT. (3 cr. §3102; prereq 1001.1002,1 qtr
calculus, grad student or #)

Determinants of national income, employment, and price level; aggregate consumption, investment, and asset
holding.

5271, 5272. BAYESIAN DECISION MAKING. (4 cr per qtr, §Stat 5271, §AgEcon 5271, §Stat 5272, §AgEcon 5272;
prereq Stat 5122 or equiv and Econ 1002 or equiv for 5271...5271 for 5272)

5271: Rationale tor expected utility representation of decision problems. Amount of a venture problem Production
decisions by firms. Combinations of ventures, portfolio problems. 5272: Sequential economic decisions. Dynamic
programming. Multivariate utility_

8101·8102·8103. MICROECONOMIC THEORY. (4 cr per qtr; prereq 3101 or 5151, Math 3142, Math 3211 or equiv)
Decision problems taced by the household and firm; theories of choice under conditions of certainty and
uncertainty. Partial equilibrium analysis of competition and monopoly. General equilibrium analysis. Welfare
economics: economic efficiency of alternative market structures; SOCial welfare functions. Dynamics: stability of
markets, introduction to capital theory.

8104-8105-8106. MACROECONOMIC THEORY. (4 cr per qtr; prereq 3102, Math 3142, Math 3211 or equiv)
Basic macroeconomics course for graduate majors. 8104: Deterministic macroeconomic models solving for the
interest rate, price level, output, employment, and distribution of income. 8105-8106: Dynamic and stochastic
analysis. Recursive and classical optimal control applied to the construction 01 consumption, investment, and
growth models; optimal search theory and matching models; overlapping generations models of public finance
and fiat money; state-preference analyses; rational expectations theory, implications for econometric work.

8111·8112·8113. INTRODUCTION TO MATHEMATICAL ECONOMICS. (3 cr per qtr; prereq Math 3211 or equiv, Math
3142, ~8101, ~Math 5612 or equiv for 8111...Math 5243 recommended)

Use of mathematical models in economic theory; the more standard techniques developed in 8111 and 8112;
8113 may include special topics.

8114·8115·8116. DECISION MAKING AND OPERATIONS ANALYSIS_ (3 cr per qtr; prereq 3101 or 5151, 2 qtrs
calculus, 1 qtr linear algebra)

8114: Linear models of economic activity, emphasizing linear programming and input-output analysis. 8115:
Nonlinear models of economic activity, emphasizing nonlinear programming models. 8116: Special topics.

8121. APPLIED WELFARE ECONOMICS. (3 cr; prereq 8103 or #; offered when feasible)
Applications of welfare concepts for analysis of typical policy issues with emphaSIS on development of student's
skills.

8124-8125. HISTORY OF ECONOMIC THOUGHT. (3 cr per qtr; prereq 8102,8104; offered when feasible)
8124: Classical economists, Marx, and beginning of neoclassical economiCs. 8125: Development of neoclassical
economics through the 19305. Origins of macrotheory.
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8131. INCOME DISTRIBUTION. (3 cr; prereq 5151, 5152 or equiv; offered when feasible)
Axiomatic treatments of measurement of inequality of income distribution, Lorenz curve, Gini coefficient and other
inequality measures. Functional forms lor description ot income distributions and models generating them;
Pareto, Amoroso, log-normal, and other distnbutions. Parametnc and nonparametric methods of estimating
income distributions,

8161-8162-8163. MATHEMATICAL ECONOMICS. (3 cr per qtr; prereq 5163 or 8113, Math 3211 or equiv, Math 3142, ...
~Math 5612 for 8161 ...Math 5243 recommended) ..,

Mathematical models underlying contemporary economic theory.

8181-8182-8183. ADVANCED TOPICS IN MICROECONOMICS. (3 cr per qtr; prereq 8103; offered when teasible)

8184·8185-8186. ADVANCED TOPICS IN MACROECONOMICS. (3 cr per qtr; prereq #; offered when feasible)

8191-8192·8193. WORKSHOP IN MATHEMATICAL ECONOMICS. (Cr ar; prereq #)
Written and oral presentations by Ph.D. students engaged in or planning to engage in thesis research in
mathematical economiCS.

ECONOMETRICS

5231. INTRODUCTION TO ECONOMETRICS. (4 cr; prereq QA 3053 or Stat 5022, Math 3142 or equiv or #)
Least-squares estimation in two- and three-variable linear models. Significance tests and confidence Intervals.
Autocorrelation and mUltlcollineanty. Distributed lags. Simultaneous equation systems. Identification, least
squares bias. Two-stage least squares. Econometric case studies.

8201·8202-8203. APPLIED ECONOMETRICS. (4 cr per qtr; prereq 3101, 3102, Stat 5122,1 qtr linear algebra)
Conceptuai basIs of econometric theory (omitting many proofs of theorems) With application to economic models.
Laboratory seelion reqUired.

8211·8212-8213. ECONOMETRICS. (3cr perqtr; prereq 5151,5152, Stat 5133 or Stat 5122, Math 5243 or equiv or #)
8211: Linear regression. General linear hypotheses. Gauss Markor Theorem, generalized least squares, and their
applications. Decision-theoretic chOice among estimators. 8212: Simultaneous equations models; identification
and estimation. Asymptotic distribution theory. 8213: Asymptotic distribution theory for nonlinear models.
Applications, including multivariate time series models and/or limited dependent variables models.

8214. ECONOMETRICS IN PRACTICE. (3 cr; prereq 8212)
Students complete a paper applying or developing econometric techniques. For students without substantial
previous experience in applications of econometric technique.

8281·8282-8283. ADVANCED TOPICS IN ECONOMETRICS. (3 cr per qtr; prereq #; offered when feasible)

DEVELOPMENT

5301. ECONOMIC DEVELOPMENT. (4 cr, §5331; not open to economics majors; prereq 1001, 1002 or equiv)
Problems of economic grow1h In low income countries. Theory 01 aggregate and percapita income grow1h. Role of
population grow1h, productivity increases and capital formallon. Allocallon of resources between consumption
and investment and among sectors. International assistance and trade.

5307. COMPARATIVE ECONOMIC SYSTEMS. (4 cr, §5337; not open to economics majors; prereq 1001, 1002 or
eqUlv)

Functions of all economic systems-the market economy, liberal socialism, the centrally planned economy.
Analysis of American and Soviet economies.

5311. ECONOMY OF LATIN AMERICA. (4 cr, §5341; not open to economics majors; prereq 1001, 1002 or equiv)
Current economic problems: exchange controls, land reform, inflation, and fluctuation in prices of basic
commodities. Evaluallon of foreign aid proposals.

5313. ECONOMY OF THE U.S.S.R. (4 cr; prereq 1001, 1002 or equiv)
Development of economic organization of the state, planning and control of use of resources, and distribution of
product. Performance of the economy in agriCUlture and industry under 5-year plans. Internal and external
economic pOliCy. Public finance, income distribution, and economic incentives under Soviet system.

5315. ECONOMICS OF ASIA. (4 cr; prereq 3101, 3102 or #; 1 qtr calculus recommended)
Economic development of Asia following contact With Western ciVilization. Some present problems: population
grow1h, capital formation, international economic relations, choice between types ot economic organization.

5331. ECONOMIC DEVELOPMENT. (4 cr, §5301; prereq 3101, 3102 or equlv or #)
Problems of economic grow1h In low Income countries. Theory of aggregate and per capita income grow1h. Role of
population grow1h, productivity increases, and capital formation. Allocation of resources between consumption
and investment and between sectors. International assistance and trade.

5337. COMPARATIVE ECONOMIC SYSTEMS. (4 cr, §5307; prereq 3101, 3102 or equiv or #)
Functions of all economic systems-the market economy, liberal socialism, the centrally planned economy.
Analysis of American and Soviet economies.
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5341. ECONOMY OF LATIN AMERICA. (4 cr, §5311; prereq 3101, 3102 or equiv or II)
Analysis of current economic problems: exchange controls, land reform, inflation, and fluctuation in prices of basic
commodities. Evaluation of foreign aid proposals.

5347,5348. DEVELOPMENT OF THE AMERICAN ECONOMY. (4 cr per qtr; prereq 3101,3102 or equiv or II)
Application of economic theory and empirical methods to tOPiCS in American economic development. particularly
during the 19th-century period of accelerated growth and industrialization.

8311. ECONOMIC GROWTH AND DEVELOPMENT THEORY. (3 cr; prereq 8103.8105. plus a course in this section)
Theories of economic growth and development, roles of population change, productivity increases, capital
formation, trade and international assistance.

8312. TECHNOLOGY AND DEVELOPMENT, (3 cr; prereq 8103. 8105, development course)
Technical change and economic growth, sources oj productivity change, economics oj research and develop
ment, science and technology policy.

8313. HUMAN RESOURCES AND DEVELOPMENT. (3 cr; prereq 8103, 8105)
Labor markets, household economics, education, health, population growth, savings, income distribution,
international migration.

8321. ADVANCED COMPARATIVE ECONOMIC SYSTEMS. (3 cr, §5307, §5337; prereq 5151,5152 or equiv or II)
Functions of all economic systems: market economy, liberal socialism, centrally planned economy. AnalysIs of
American and Soviet economies.

1J381-8382-8383. ADVANCED TOPICS IN ECONOMIC DEVELOPMENT. (3 cr per qtr; prereq II; offered when feasible)

INTERNATIONAL ECONOMICS

5401. INTERNATIONAL ECONOMICS. (4 cr. §5431; not open to economics majors; prereq 1001,1002 (3r equiv)
Significance of foreign trade and investment. International payments and foreign exchange. Gold standard.
International Monetary Fund and Bank. Arguments over tariffs and foreign aid policies.

5411. U.S. FOREIGN ECONOMIC POLICY. (4 cr; prereq 5401 or equiv)
Development of U.S. foreign economic policy in the 20th century and current issues of U.S. foreign economic
policy.

5421. THE PROSPECTIVE WORLD ECONOMY. (4 cr, §lntR 5802; prereq 5401 or 5431 or II)
Alternative patterns for a Mure world economy and their implications for the economic welfare af nations. W(3rld
institutions and their relation to growth and survival problems in a world economy.

5431. INTERNATIONAL ECONOMICS. (5 cr, §5401. §5431; prereq 3101, 3102 or equiv)
Case for free trade. Effects of tariffs; protection of infant industries; common markets. Balancing international
receipts and payments; role of exchange rate changes; international manetary reform.

5431H, HONORS COURSE: INTERNATIONAL ECONOMICS. (5 cr; prereq 3101, 3102, 3103, 1 qtr calculus)
For description, see 5431.

8401-8402-8403. INTERNATIONAL TRADE AND PAYMENTS THEORY, (3 cr per qtr; prereq 8102, 8104)
8401: The Heckscher-Ohlin-Samuelsan model af international trade. Impact of trade on factor rentals; Stolper
Samuelsan, Rybczynski, and factor-price-equalization theorems. Heckscher-Ohlin theorem. Derivation (3f (3ffer
curves and general international equilibrium. Transfer problem. 8402: TanHs, quotas, and other barriers to trade.
Gains from trade. Effective protection. Customs unions. 8403; Balance of payments disequilibrium, exchange
rates, capital movements, international liqUidity.

8481-8482-8483. ADVANCED TOPICS IN INTERNATIONAL TRADE THEORY. (3 cr perqtr; prereq 81 01,81 G2, 8403
or equiv or #; offered when feasible)

8491-8492-8493. WORKSHOP IN TRADE AND DEVELOPMENT. (Cr ar; prereq #)
Wntten and oral presentations by Ph.D. students engaged in or planning to engage in thesis research in trade and
development.

LABOR

5531. LABOR ECONOMICS. (4 cr, §3501; prereq 3101. 3102 or equiv)
Role of labor in economy: labor as a factor of production. population. and the labor force; economics of labor
markets; labor market institutions; theories of wages and employment; unions and collective bargaining; lJublic
policy.

5533. INCOME DISTRIBUTION: FACTS, THEORIES, ISSUES. (4 cr; prereq 3101)
Measurement and interpretation of Income inequalities. Alternative hypotheses to explain existing distribution (31
income, Alternative policies or methods for changing distribution of income,

5534. ECONOMIC SECURITY. (4 cr; prereq 1001, 1002 or equiv)
Public and private approaches to problems of economic insecurity. Nature and causes of economic insecurity,
Details 01 and economic and social Implications of pnvate and public programs. Emphasis ()n economiCs of
income and employment maintenance and stabiiization rather than upon legal or administrative aspects (3f policy,
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5537. LABOR MARKET BEHAVIOR AND REGULATION. (4 cr; prereq 3501 or 5531 or #; offered when feasible)
Public and private rules and policies directed at regulation of employer-employee-union relations and labor market
behavior. Settlement of disputes. Control of employer and union self-help techniques. Emphasis on economics of
control rather than upon legal or administrative aspects of policy.

5541. CONTEMPORARY LABOR ISSUES. (4 cr; prereq 3501 or 5531 or #)
AnalysIs of important labor problem areas. Current issues examined in light of their broader economiC. legal.
political. and social implications.

8501-8502. WAGES AND EMPLOYMENT. (3 cr per qtr; prereq 8101. 8104)
Economic analysis of labor markets and their operation under conditions of bolh individual and collective
bargaining. Implications of labor market operations for resource allocation. wage and price stability. income and
employment growth. Wage structures and wage levels. Wage and employment theories and practices. Economic
impacts of unions.

8581-8582·8583. ADVANCED TOPICS IN LABOR ECONOMICS. (3 cr per qtr; prereq #; offered when feasible)

INDUSTRIAL ORGANIZATION

5611. ECONOMICS OF ENVIRONMENTAL CONTROL. (4 cr; prereq 1001. 1002 or equiv)
Pollution as an external diseconomy; use of subsidies and taxes to reduce pollution. Replenishable resources;
maximum sustainable yield; role of the discount rate; taxation to protect yields and minimize harvesting costs.
Nonreplenishable resources; controlling rates of depletion.

5621. ECONOMICS OF URBAN PROBLEMS. (4 cr; prereq 3101 or equiv)
Unemployment and central city decay. Minimum guaranteed income proposals. Low-income housing policies.
Public policies toward health care. Financing public education. Fiscal problems of cities. Mass transit issues.

5623. HOUSING MARKETS AND PUBLIC POLICY IN THE UNITED STATES. (4 cr; prereq 1001. 1002 or equiv)
Analysis of housing markets. Market failures. externalities and the case for government intervention. Analysis of
relative efficiency of particular forms of intervention.

5631. INDUSTRIAL ORGANIZATION AND ANTITRUST POLICY. (4 cr; prereq 3101; 3103 recommended)
Economic aspects of antitrust and related policies. Relations between market structure and economic efficiency
and welfare. Economic origins of monopoly and other restraints on competition. Purposes and effects of antitrust
and related legislation.

5631 H. HONORS COURSE: INDUSTRIAL ORGANIZATION AND ANTITRUST POLICY. (5 cr; prereq 3101, 3103, 1
qtr calculus; B avg recommended)

For description, see 5631.

8601-8602-8603. INDUSTRIAL ORGANIZATION AND GOVERNMENT REGULATION. (3 cr per qtr; prereq 8101)
Profit maximization and eqUilibrium theories of business behavior; profits, assets, and barriers to entry;
concentration and other aspects of industry structure; scale economies and other determinants of industry
structure; performance consequences of alternative industry structures; analysis of business pricing practices;
determinants of invention and innovation; economic analysis of antitrust, conservation, and direct regulatory
activities of federal, state, and local governments.

8681-8682-8683. ADVANCED TOPICS IN INDUSTRIAL ORGANIZATION. (3 cr per qtr; prereq #; offered when
feasible)

8691-8692-8693. WORKSHOP IN APPLIED MICROECONOMICS. (Cr ar; prereq #)
Written and oral presentations by Ph.D. students engaged in or planning to engage in thesis research in applied
microeconomics.

MONEY

5701. MONEY, BANKING, AND MONETARY POLICY. (4 cr, §3701, §5761; not open to economics majors; prereq
1001,1002 or equiv or #)

Economic role of financial institutions, with emphasis on commercial banks. money supply, and monetary po/icy.

5721. MONEY AND BANKING. (4 cr, §3701, §5701; prereq 3102 or equiv)
Historical development, present characteristics, and economic role of financial institutions. Commercial banking,
the Federal Reserve system, and monetary policy.

5721H. HONORS COURSE: MONEY AND BANKING. (5 cr; prereq 3101 [or preferably 3101Hj, 3102 [or preferably
3102Hj, 1 qtr calculus; B average recommended)

For description, see 5721.

5731. MACROECONOMIC POLICY, (4 cr, §3711; prereq 3102)
Role of banks and other financial intermediaries. Capital markets. Structure of interest rates. Federal Reserve
system. National income accounting. Alternative macroeconomic models. Policy goals and instruments.
Significant policy issues.
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5731H. HONORS COURSE: MACROECONOMIC POLICY. (5 cr; prereq 3101 [or preferably 3101H]. 3102 [or
preferably 31 02H]. 1 qtr calculus; B average recommended)

For description. see 5731.

5733-5734-5735. INTERTEMPORAL ECONOMICS. (4 cr per qtr; prereq 3101.3103. Math 1231)
5733: Real Intertemporal economics: overlapping-generations models of Interest rates; applications to social
security and deficit finance. 5734: Monetary theory: theones of money applied to commodity and flat systems and
to systems with unregulated and regulated banking. 5735: Topics In monetary theory: selected historical episodes
to be interpreted in light of theories studied in 5733 and 5734.

5741 (formerly 5141). BUSINESS CYCLES. (4 cr; prereq 3101, 3102, 5721 or equiv)
Fluctuations in economic activity; causes and statistical data; relationship of cycles to economic growth. Methods
of forecasting. Proposals for stabilization.

5741 H. HONORS COURSE: BUSINESS CYCLES. (5 cr; 31 01 [or preferably 31 01 H), 3102 [or preferably 3102H), 5721,
1 qtr calculus; B avg recommended)

For description, see 5741.

8701-8702. MONETARY ECONOMICS. (3 cr per qtr; prereq 8102, 8105)
Economic role of principal financial institutions. Determinants of value of money. Principal problems of monetary
policy.

8781-8782-8783. ADVANCED TOPICS IN MONETARY ECONOMICS. (3 cr per qtr; prereq #; offered when feasible)

8791-8792-8793. WORKSHOP IN MACROECONOMICS. (Cr ar; prereq #)
Written and oral presentations by Ph.D. students engaged in or planning to engage in thesis research in
macroeconomics.

PUBLIC FINANCE
5811. STATE AND LOCAL FINANCE. (4 cr; prereq 3801 or 5821 or equiv)

Main problems of state and local finance and proposed solutions; interstate comparisons and coordination of
practices and policies.

5821. ELEMENTS OF PUBLIC FINANCE. (4 cr, §3801; prereq 3101, 3103)
Survey of taJ< and expenditure policies, pnmanly at federal level. Impact of tax structure on distribution of income.
Evaluation of public programs. Optimal mix of public and private sector outposts.

5821H. HONORS COURSE: ELEMENTS OF PUBLIC FINANCE. (5 cr; prereq 3101 [or preferably 3101 HI. 3103 [or
preferably 3103Hj, 1 qtr calculus; B avg recommended)

For description, see 5821.

5831. COST-BENEFIT ANALYSIS. (4 cr; prereq 3101, 3103)
Principles for evaluation of benefits and costs of public projects or programs. Issues connected with definition and
measurement of benefits and costs. Rate of return and rate of discount. Market imperfections, risk and uncertainty.

8801-8802-8803. PUBLIC FINANCE. (3 cr per qtr; prereq 8102, 8105)
Theory of economic policy. Economic effects of taJ<es, public debt, and public expenditure on resource allocation,
employment, and income distribution (including techniques of cost-benefit analysis). Current problems of fiscal
policy and taJ<ation.

8831. COST-BENEFIT ANALYSIS. (4 cr, §5831; prereq 8102)
Measurement of benefits and costs to society arising from public projects and programs. Market prices and
shadow prices; compensating variation. consumer's surplus and rents; problems 01 evaluating unmarketed
effects; issues associated with distribution of income; investment criteria; uncertainty.

8881-8882-8883. ADVANCED TOPICS IN PUBLIC FINANCE. (3 cr per qtr; prereq #; offered when feasible)

EDUCATION1

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A., Ph.D., and Certificate of Specialist in Education,

Curriculum-The broad goal of graduate programs with a major in education is to
develop, validate, and disseminate knowledge on educational theory and practice to
improve the quality of education at all levels, The master's degree is offered with emphases

'Advanced work leading to the professional degree of master of education (M.Ed.) is offered by the College of Education
in adult education; agricultural education; art education; business education; early childhood education; elementary
education; home economics education; industrial education: marketing education; mathematics education; music
education; physical education; developmental/adapted physical education; recreation, park, and leisure studies; special
education; vocational education; and several secondary academic fields. Interested persons should consult the College
of Education Bulletin.
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in curriculum and instruction and in higher education. The doctoral degree is offered with
emphases in curriculum and instruction; higher education; recreation, park, and leisure
studies (see Physical Education for description); social and philosophical foundations of
education (see Social and Philosophical Foundations of Education for description); and
general education aspects of the vocational fields (see Vocational and Technical Education
for description). The specialist certificate is offered with emphases in general curriculum
supervision and mathematics education.

Note: See also Child Psychology; Educational Administration; Educational Psychol
ogy; Physical Education and Recreation, Park, and Leisure Studies; Social and Philosophi
cal Foundations of Education; and Vocational and Technical Education for other education
related degrees.

CURRICULUM AND INSTRUCTION
Professor: Allen O. Glenn, chair; Andrew Ahlgren; Arnold F. Caswell; John J. Cogan; Robert Dykstra; Arthur K. Ellis;

William E. Gardner; Eugene D. Gennaro; Michael F. Graves; Harlan S. Hansen; Kenneth R. Howey; Robert L.
Jackson; Roger T. Johnson; Stanley B. Kegler; Ronald T. Lambert; Dale L Lange; Darrell R. Lewis; James A.
Mackey; John C. Manning; Dianne L. Monson; R. Norine Odland; Gene L. Piche; Thomas R. Post; S. Jay Samuels;
Robert L. Schreiner; James E. Stochl; Robert D. Tennyson; Edgar M. Turrentine; Howard Y. Williams

Associate Professor: Douglas H. Anderson; Eugene M. Anderson; Richard W. Beach; J. Michael Bennett; Charles R.
Bruning; Carol A. Carner; Harlan G. Copeland; Bruce R. Dalgaard; Margaret K. DiBiasio; Peggy A. House; Helen L
Jorstad; Richard D. Kimpston; R. Michael Paige; Willard D. Philipson; Stephen W. Schultz; Thomas C. Slenehaugh;
Barbara M. Taylor; Reynold A. Willie

Assistant Professor: Rosemarie J. Park; Stanley R. Trollip; Constance L Walker

Lecturer: Ilene B. Harris

Degrees Offered-MA (Plan B only) in education (emphasis in curriculum and
instruction), art education, elementary education, mathematics education, and music
education; Ph.D. in education (emphasis in curriculum and instruction); and Certificate of
Specialist in Education.

Curriculum-Majors for the master's degree in art education, education, elementary
education, mathematics education, and music education are administered by the Depart
ment of Curriculum and Instruction, under the direction of a single director of graduate
studies. The education major with emphasis in curriculum and instruction is divided into the
following concentration areas: adult, continuing, and community education; curriculum and
instructional systems; English education, reading education, science education, second
languages and cultures education; and social studies education.

For the Ph.D. degree in education with emphasis in curriculum and instruction,
concentrations include art education, communications education (children's literature,
English education, language arts, reading, and second languages education), curriculum
and instructional systems (adult education, early childhood education, general curriculum,
instructional systems, supervision, teacher education), elementary education, mathemat·
ics education, music education, science education, and social science education.

The specialist certificate is offered in curriculum supervision and mathematics
education.

Prerequisites for Admission-Prerequisites vary among areas of emphasis or
concentration. Generally a bachelor's degree with licensure fulfills the requirement. For
some areas, however, there is no equivalent undergraduate program. In that case, 15 to 20
credits of work at the undergraduate level determined acceptable by advisers and the
director of graduate studies are adequate. Some areas require a minimum of one year of
teaching experience.

Special Application Requirements-Scores from the Miller Analogies Test are
required. Graduate Record Examination scores are helpful, but not required.
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Master's Degree Requirements-Students must complete requirements in the
areas common to all emphasis areas, in behavioral and humanistic studies, in multicultural
education, and in preparation for research. A final oral examination is required.

Doctoral Degree Requirements-Requirements include core courses and course
work in the concentration. Students must show competency in methodology and evalua
tion; social, historical, and philosophical foundations; and psychological foundations.

Specialist Certificate Requirements-Students complete course work in an area of
emphasis and related studies. An internship, a project, and final examination are required.

Language ReqUirements-For the master's degree and specialist certificate, none.
For the doctoral degree, some concentrations require at least one foreign language.

Minor ReqUirements for Students Majoring in Other Fields-Requirements are
designed according to individual student needs.

For Further Information-Contact the director of graduate studies, Department of
Curriculum and Instruction, 145 Peik Hall, University of Minnesota, 159 Pillsbury Drive
S.E., Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

HIGHER EDUCATION

Professor: Shirley M. Clark, director of graduate studies; William M. Ammentorp; Russel' W. Burris; Mary E. Corcoran;
Paul E. Johnson; Theodore E. Kellogg; Darrell R. Lewis; James R. Rest; Robert D. Tennyson

Assistant Professor: James C. Hearn

Degrees Offered-M.A. (Plan B only) in Education (emphasis in higher education);
Ph.D. in education (emphasis in higher education).

Curriculum-Fields of concentration with theoretical and applied emphasis are
available in organizational studies (financing, planning, evaluating, developing, and
administering higher educational organizations) and behavioral studies (adult learning and
cognition, student development, value education, human decision making, design of
learning environments in higher educational settings). Master's program emphases are
typically designed around postsecondary professional specialties (e.g., the health sci
ences and student personnel work).

Prerequisites for Admission-Applicants must have completed appropriate under
graduate and graduate study. Of special relevance is previous study in sociology,
psychology, economics, educational administration, educational psychology, manage·
ment science, and measurement and statistics.

Special Application Requirements-Scores from the Graduate Record Examina
tion or the Miller Analogies Test are required. A special program application must be
submitted directly to the director of graduate studies.

Master's Degree Requirements-There is considerable flexibility in designing
programs to meet individual circumstances. A typical Plan B program includes 10 to 12 core
credits, 10 to 12 credits in an area of concentration, 8 to 10 credits in a related field, 7 to 9
credits in an independent research activity, and 9 to 12 credits in electives in the categories
above or in an optional internship or practicum. The final examination for the Plan B
program is an oral examination and a research paper.
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Doctoral Degree Requirements-Students typically take 19 core credits, 18 to 21
methodology credits, 27 to 32 credits in a concentration focus, 6 to 9 credits related to thesis
development, and 21 to 28 credits in a minor or supporting area, There is considerable
flexibility in designing programs to meet individual circumstances.

Language Requirements-None,

For Further Information-Contact the director of graduate studies, Higher Education
Program, 275 Peik Hall, University of Minnesota, 159 Pillsbury Drive S,E" Minneapolis, MN
55455,

Grad 8888. THESIS CREDITS: DOCTORAL.. (1-16 cr per qtr)

Curriculum and Instruction
ART EOUCATION (ArEd)

5001. ART MEDIA TECHNIQUES. (1-12 cr [max 12))
L.ectures. demonstrations, discussions. critique sessions on techniques and processes in creativity; handling
specific media; each oHering focuses on a single topic.

5020. ADVANCED CONTEMPORARY CRAFTS. (4 cr: prereq 3020 or #)
In-depth experiences in craft techniques. inclUding ceramics. fibers, jewelry. and metal design, with emphasis on
design analysis. understanding of materials. and mastery of processes.

5201. INTRODUCTION TO ART THERAPY. (3 cr)
Examination of the history and current conceptions of art therapy.

5302. CURRICUL.UM fNNOVATIONS IN ART EDUCATION. (4 cr)
Study and analysis of innovations. evaluation of material for feaching units and projects.

5303. ART PROGRAMS FOR EXCEPTIONAL. L.EARNERS. (4 cr)
Development and evaluation of art teaching units and projects for learners of all ages.

5316. INTERCUL.TURAL EDUCATION THROUGH ART. (3 cr)
Approaches to international understanding through recognition of aesthetic contributions of diverse peoples to
American life.

5318. ART EDUCATION IN EUROPE. (3 cr)
Current practices, problems, and achievements in art education in Western Europe compared with practices in
American art education.

5386. IMPROVING ART PROGRAMS IN THE SCHOOLS. (4 cr; prereq tchg exper or #)
Critical examination of present art programs in schools.

5389. APPLICATION OF AESTHETIC THEORY IN EDUCATION. (3 cr)
Contemporary theories of art; their psychological and philosophical foundations. Open to teachers. supervisors,
and administrators concerned with art in general education at all levels.

5600. INTERNSHIP. (3-9 cr; prereq #)
Professional assignment for degree candidates under Joint supervision of departments and cooperating agency.

5605. PRACTICUM. (3-9 cr; prereq #)
Independent prolect under direction; gathering data, developing proposals, experimenting With evaluating
innovative practices.

8300. RESEARCH IN ART EDUCATION. (3 cr)
Research teChniques.

8306. SEMINAR: ART EDUCATION. (1 cr)
Reports, evaluation of problems, recent literature.

8900. PROBL.EMS: ART EDUCATION. (Cr ar; prereq #)
Independent projects under staff guidance may include advanced studio practice or technical problems requiring
experimental or library research.
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CURRICULUM AND INSTRUCTIONAL SYSTEMS (CISy)
5000. EDUCATIONAL TECHNOLOGY: INSTRUCTIONAL SYSTEMS. (1 cr, §SeEd 5000, §SeEd 5102)

Introduction to use of technology in instruction; self-instructional, computer-managed module,

5001. EDUCATIONAL TECHNOLOGY: INSTRUCTIONAL MEDIA. (1 cr, §SeEd 5001, §SeEd 5102)
Introduction to use of media technology In instruction; self-instructional, computer-managed module,

5002, EDUCATIONAL TECHNOLOGY: INSTRUCTIONAL EQUIPMENT RESOURCES. (1 cr, §SeEd 5002, §SeEd
5102)

Introduction to use of technology in instruction; self-instructional, computer-managed module.

5003. EDUCATIONAL TECHNOLOGY: COMPUTERS IN THE CLASSROOM. (1 cr, §SeEd 5003, §SeEd 5102)
Introduction to use of computer technology in Instruction; self-instructional, computer-managed module.

5004. EDUCATIONAL TECHNOLOGY: CLASSROOM VIDEO. (1 cr, §SeEd 5004, §SeEd 5102)
Introduction to the use of video technology in instruction; self-instructional, computer-managed module.

5006. EDUCATIONAL TECHNOLOGY: INSTRUCTIONAL COMPUTER PROGRAMMING. (1 cr)
Introduction to designing computer-based instrucliOnal programs using software languages most used in learning
environments (BASIC and PILOT). Students need not have a mathematics or science background.

5100. INSTRUCTIONAL TECHNOLOGY WORKSHOP. (1-3 cr, §SeEd 5103)
Special tOPiCS in the use of technology in the classroom and school.

5101. INSTRUCTIONAL DESIGN STRATEGIES FOR THE HEALTH PROFESSIONS. (3 cr, §HSU 5011)
BaSIC processes of instructional design applied to the health profession educational setting; design of learning
environments, emphaSIS on alternative forms of instruction.

5201, SYSTEMS APPROACH TO DESIGN OF INSTRUCTION. (3 cr, §SeEd 5201; prereq 5000 or SeEd 5000 or #)
Instructional materials design in accordance with systems principles including design of a specific unit of
courseware.

5203. RESOURCE MANAGEMENT IN INSTRUCTIONAL PROGRAMS. (3 cr, §SeEd 5203; prereq 5000 or SeEd 5000
or #)

Processes an instructor or media generalist employs in integrating resources into a planned program; introduction
to facilities planning, discussion of environmental health and safety.

5205. APPLICATIONS OF COMPUTERS IN EDUCATION. (3 cr, §SeEd 5205; prereq 5003 or SeEd 5003)
Computer uses in education and training: instructional applications: simulation, tutorial, counseling, testing,
instructional management, modeling, and information retrieval (including data base inquiry). Computer-managed
course includes criteria for selection, evaluation. and examination of on-line examples.

5206. MICROCOMPUTER USES IN ELEMENTARY CLASSROOMS. (3 cr, §Elem 5140)
Using microcomputers to enhance instruction; applications in language arts, mathematics. science, social
studies; evaluation of available programs.

5207. APPLICATIONS OF VIDEO IN EDUCATION. (4 cr)
Uses and design of video systems; instruction, training, simulation, counseling, and research.

5209. PRINCIPLES AND PROCEDURES IN DESIGNING INSTRUCTION. (4 or; prereq 5000)
Malor models of instructional development; generic components; design models; review of instructional deSign
and learning environments.

5212. PREPARATION OF MEDIA MATERIALS: COMPUTER. (2 cr, §SeEd 5212; prereq 5201,5205 or SeEd 5201,
SeEd 5205)

Prototype development of instructional materials using computer materials.

5216. INSTRUCTIONAL SIMULATIONS AND LEARNING GAMES: DEVELOPMENT AND CLASSROOM USE. (3 cr,
§SeEd 5131)

Background, development factors, subject-matter models, procedures for use of materials; analySis of value of
such material.

5219. MEDIA PRODUCTION TECHNIQUES. (4 cr; prereq 5001, 5005)
Development of prototype instructional materials.

5505. FINDING EDUCATIONAL INFORMATION. (3 cr, §SeEd 5115)
Finding and evaluating sources of information; identification of available options and development of skills needed
to research them effectively.

5507. SEMINAR: PRACTICAL RESEARCH IN CURRICULUM AND INSTRUCTION. (1-4 cr, §SeEd 5174; prereq #)
Topics approprrate to current research activities and plans of the participant selected to provide perspective on all
components of a practical research endeavor; consideration of measurement and research design; hands-on
computer analysis 01 data.

5509. DIRECTED INDIVIDUAL STUDY. (1-6 cr [max 6J; prereq Lll
Review of literature in research and theory of instructional systems.
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5600. INTRODUCTION TO CURRICULUM SYSTEMS. (3 cr, §SeEd 5113)
Exploration of forces inffuencing goals and curriculum planning, trends and issues, traditional and emergent
curncular designs, current proposals for change; model for curriculum planning.

5605. PRINCIPLES AND PROCEDURES IN DESIGNING CURRICULUM. (3 cr, §SeEd 5114)
Systemafic curriculum planning; students develop models tor planning, formulate plans, and outline a curriculum
design for an educational selting.

5700. CURRICULUM PLANNING PROCESSES. (4 cr, §SeEd 5170; prereq 5600 Or SeEd 5113 or Elem 5100)
Analyzing models using a specific educational selting to plan a solution to a particular problem; needs assessment
and design.

5800, SUPERVfSION OF SECONDARY INSTRUCTION. (3 cr, §SeEd 5172; prereq 5600 Or SeEd 5113)
Achievemenf of appropriate teaching expectations focusing on problems of personnel responsible for their
improvement.

8100. CURRICULUM AND INSTRUCTION CORE: CURRICULUM. (2 cr; prereq PhD student or £I)
Theoretical principles and major empirical findings in the core discipline of generic curriculum decision making;
relationships among curricular processes, instructional design variables, and interactive teaching behavior.

8101. CURRICULUM AND INSTRUCTION CORE: INSTRUCTION. (2 cr; prereq PhD student or £I)
Theoretical principles and major empiricai findings in the core discipline of instructional design; relationships
among instructional design variables, curricuium processes, and interactive teaching behavior.

8102. CURRICULUM AND INSTRUCTION CORE: TEACHING. (2 cr; prereq PhD student and 1'.)
Theoretical principles and malar empirical findings in the core discipline of research on teaching; relationships
among major teacher/teaching variables, curricular processes, and Instructional design variables.

8305. INSTRUCTIONAL DELIVERY SYSTEMS. (3 cr, §SeEd 8305)
Selection criteria and survey of alternative technological and nontechnological systems for communicating
content to students.

8307. DESIGNING INSTRUCTIONAL MATERIALS: RESEARCH AND THEORY. (3 cr; prereq 5209)
Theory and practice; conventional group instruction; individualized instruction, or instruction using new media for
self·instruction.

8309. INSTRUCTIONAL SYSTEMS: DEVELOPMENT AND MANAGEMENT THEORY. (4 cr; prereq 5201, 5203)
Design of learning materials following scientific principles and theories of instructional deveiopment and
management.

8411. ADVANCED DESIGNS IN COURSEWARE: COMPUTER. (3 cr, §SeEd 8411 ; prereq 5003, 5205, 5212 or SeEd
5003, SeEd 5205, SeEd 5212)

Instructional materials design in accordance with systems principles; design of a specific product.

8412. ADVANCED DESIGNS IN COURSEWARE: VIDEO. (3 cr, §SeEd 8412; prereq 5004, 5207, 5215 or SeEd 5004,
SeEd 5207, SeEd 5215)

Instructional materials design in accordance with systems principles; design of a specific product.

8414. ADVANCED DESIGNS IN COURSEWARE: MULTIMEDIA. (3 cr, §SeEd 8414; prereq 5001 , 5003, 5209, 5213,
5214 or SeEd 5001, SeEd 5003, SeEd 5209, SeEd 5213, SeEd 5214)

Instructional materials design in accordance with systems principles; design of a specific product.

8416. CURRICULUM AND INSTRUCTIONAL SYSTEMS SEMINAR. (1-4 cr; prereq 1'.)
Problems and issues in curricular and instructional theory and research.

8501. PROBLEMS: INSTRUCTIONAL SYSTEMS. (Cr ar; prereq 1'.)
Individuai empirical investigation.

8600. SEMINAR: CURRICULUM IMPLEMENTATION AND CHANGE. (2 cr [max 4]; prereq 5605 or SeEd 5114 or 1'.)
Review and evaluation of theories, modeis, and strategies for change; recognition and use of this knowledge as a
practical gUide to problem solving.

8700. CURRICULUM AND INSTRUCTIONAL SYSTEMS FIELD EXPERIENCE. (3-6 cr [max 6]; prereq #)
Internship experience in an educational selting; planning, implementing, and supervising curricuium and/or
instructional change.

8800. PROBLEMS: SECONDARY SCHOOL SUPERVISION, (Cr ar; prereq 1'.)
Individual problems course on improvement of instruction.

EDUCATION: ADULT AND TEACHER (Educ)
5103. ADULT EDUCATION WORKSHOP. (1-12 cr [max 12]; prereq practicing adult educator or #)

Topics appropriate to activities and interests of the participants.

5104. SURVEY OF ADULT EDUCATION. (3 cr; prereq sr)
General concepts in the field; literature, objectives, history, philosophy, research, institutions, issues, and
problems.
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5110. THE STATUS AND ROLE OF WOMEN IN AMERICAN SOCIETY. (4 cr)
The role of women in American history; perceptions of women in literature and art; attention to women in sOCIal
studies curricula; human sexuality; male and female character-nature andior nurture; choices of family and career.

5180. ANALYSIS OF THE TEACHING PROCESS. (3 cr; prereq tchg exper or #)
Conceptual analysis of instructional strategies and methodologies.

5182. LABORATORY APPROACHES IN TEACHER EDUCATION. (3 cr)
Training modes in teacher education; microteaching, simulation, games. and protocol materials.

5184. SUPERVISION OF CLINICAL EXPERIENCES. (3 cr; prereq #)
Supervision of professional laboratory experiences.

5186. ALTERNATIVE SCHOOL DESIGNS: IMPLICATIONS FOR TEACHER EDUCATION. (3 cr)
Value positions and basic assumptions underlying alternative schooling processes and their implications for the
selection and training of personnel.

5190. THE LEARNING ENVIRONMENT OF THE MIDDLE SCHOOL. (2 cr; S·N optional)
Implications of the philosophy and organization of middle schools; pre- and early adolescent psychology for
structuring the learning environment: curriculum design, teaching and learning, student evaluation.

5191. THEMATIC INSTRUCTION FOR MIDDLE SCHOOLS. (2 cr)
Logical and contextual relationships among mathematics, science. and social studies as taught in middle schools.

5199. WORKSHOP: TEACHER EDUCATION. (1-12 cr [max 12J; prereq tchg exper and #)
Topics appropriate to activities and interests of participants.

5201. INTRODUCTION TO THE UNDEREDUCATED ADULT. (3 cr)
Issues in literacy education, characteristics, problems, individual differences of the undereducated adult learner;
traditional and innovative approaches for working with aduits in literacy programs.

5202. ADULT LITERACY: DIAGNOSIS AND PRESCRIPTION. (3 cr; prereq 5201 or #)
Application of diagnostic information. instruments, and techniques to learning difficulties of adults in reading and
mathematics programs.

5203. ADULT LITERACY: METHODS AND MATERIALS. (3 cr; prereq 5202 or Elem 5331 or #)
Teaching literary skills to adults: basic theories, approaches, overview of methods and matenals for implementa
tion.

5204. READING IN WORK SETTINGS. (3 cr, §VoEd 5204)
Overview of concepts involved in integrating reading instruction into vocational training programs and work
settings: diagnosis and methods of assessing needs of vocational students and workers on a Job; techniques for
building needs into training programs.

5205. FIELD EXPERIENCE IN ADULT EDUCATION. (4-8 cr [max 81: prereq #)
Supervised fieldwork practice and seminars; presentations on and evaluations of adult education practices.

5301. DESIGNING THE ADULT EDUCATION PROGRAM. (3 cr)
Designing and implementing educational programs for adults: concepts, theones, determining needs, educational
Objectives, learning experiences, and evaluating outcomes.

5401. ADULT LEARNING AND DEVELOPMENT THROUGH THE LIFE SPAN. (3 cr)
Physiological, social, and cultural bases of aduit behavior; motivation, socialization, personality change as applied
to education of adults.

5411. STRATEGIES FOR TEACHING ADULTS. (3 cr)
Identification, classification and analysis of techniques used in teaching adults.

5440. MULTIDISCIPLINARY PERSPECTIVES ON AGING. (4 cr. §CPsy 5305. §HSU 5009. §PA 5671. §SW 5010,
§Soc 5960)

Multidisciplinary introduction to aging and the aging process.

5501. CONTINUING EDUCATION AND THE PROFESSIONS. (3 cr)
Review of literature; analysis of philosophies, issues, and trends: emphasis on integrating personal growth,
professional needs, and statutory reqUifements in continuing education programs.

5601. INTERNATIONAL EDUCATION: TOPICS IN CLASSROOM PRACTICES AND PROCEDURES. (1·12 cr [max
12J; prereq tchg licensure, #)

Educational practices in a deSignated country, region. or cultural group; impact of social and cultural features;
organization. school structures, classroom practices, and delivery of educational services: potential for implemen·
tation in the United States.

5603. INTERNATIONAL EDUCATION AND DEVELOPMENT. (3 crl
Contemporary theories relating formai and nonformal education to national development in social, cultural,
political, and economic sectors; alternative conceptualizations and theoretical perspectives on education and
development.
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5605. RESEARCH TOPICS: INTERNATIONAL DEVELOPMENT EDUCATION. (3 cr)
Empirical research conducted In developing socielles relating formal and nonformal education to national
development In social. cultural. political, and economiC sectors.

5607. APPLIED INTERNATIONAL DEVELOPMENT EDUCATION. (3 cr)
Educational innovations designed to promote national development in selected developing nations; educational
case studies in the context of such oblectlves; conceptualizations of the role of education in development and
outcomes.

5901. INTRODUCTION TO COMMUNITY EDUCATION. (3 cr)
Exploration and investigation of school, park. and recreation joint and individual programs; relationship to
community education; introduction to admimstration of such programs.

8100. RESEARCH IN ADULT EDUCATION. (3 cr; prereq #, course work In experimental design)
Review and analysIs of current research and research procedures in adult education.

8188. ALTERNATIVE PROGRAMS IN TEACHER EDUCATION. (3 cr)
Comprehensive review of the range of programs that prepare and renew teachers; analysIs in terms of underlying
assumpllons; program design. management, and cost analyses.

8284. PROBLEMS: TEACHER EDUCATION. (3-9 cr; prereq #)
Research in supervision, organizallon, and admlnisfratlon; laboratory experiences at elementary and secondary
levels.

8285, 8286. PROFESSIONAL EDUCATION OF TEACHERS. (3 cr per qtr; prereq 15 cr in education incl5184 and 8250
or HIEd 8250 or HEd 5182 or SPFE 5182 or CSPP 8140 or PsyS 8140 or # for 8285 ..82850r # for 8286)

For present and prospective instructors, administrators, and personnel workers in teacher education inslltutions.
Both quarters recommended in sequence, but either may be taken without the other. Current issues and problems,
selection and retention, curriculum, licensure, expenmental programs, and research.

8302. PROBLEMS: ADULT EDUCATION. (1-9 cr; prereq #)
Individual research in area of adult education.

ELEMENTARY EDUCATION (Elem)
5100. ELEMENTARY SCHOOL CURRICULUM. (3 cr; prereq 3101)

Selection and organization of subject matter for courses; methods, problems, and findings of research by subjects.

5101. WORKSHOP: PROGRAMS AND PROCEDURES OF CURRICULUM DEVELOPMENT. (1-3 cr; prereq elem
school tchg exper and #)

Leadership in procedures; operational processes; major considerations in planning and organizing; interpersonal
relallonshlps, and evalualion of Improvement programs.

5102. PREPARATION OF CURRICULUM MATERIALS. (3 cr; prereq 5100 or SeEd 5113 or CISy 5600)
Selecllng and organizing units, courses of study, curnculum guides and writing materials, individually and in
groups.

5103. WORKSHOP: CURRICULUM LABORATORY PRACTICE. (1-6 cr; prereq elem school tchg exper and #)
Analysis and construction of units, courses of study, and curricula according to needs, interests, level, and
specialization.

5107. DIAGNOSIS AND TREATMENT OF LEARNING DIFFICULTIES. (3 cr)
Diagnosis of pupil difficulty; development and prevention; tests asaids toteaching; following up a testing program;
socioemotional problems associated with learning difficulties.

5108. SUPERVISION AND IMPROVEMENT OF INSTRUCTION. (3 cr; prereq 9 cr in education)
Functions and duties of a supervisor; techniques; analysis of classroom activities.

5109, SUPERVISORY STRATEGIES IN PLANNING, OBSERVING, CONFERENCING. (3 cr; prereq #)
Overview of responsibilities of the supervising teacher; material development and practice in basic supervisory
skills and functions.

5140. MICROCOMPUTER USES IN ELEMENTARY CLASSROOMS. (3 cr, §CfSy 5206)
Using microcomputers to enhance instruction; applications in language arts, mathematics, science, social
studies; evaluation of available programs.

5141. USING LOGO IN THE CLASSROOM. (3 cr; prereq CISy 5003 or equiv)
Using LOGO in the elementary and middle grades to develop skills in thinking, planning, and logic; applying
fundamental mechanics and philosophy of LOGO using turtle graphics; developing classroom materials.

5145. CLASSROOM MANAGEMENT. (3 cr, §SeEd 5145; prereq tchg or admin exper or #)
For teachers, administrators, and support staff working in elementary school programs: focus on management of
student behavior, instruction as it relates to student behavior, and teacher organizational tasks in the classroom.
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5227. TEACHING ABOUT THE NEWSPAPER IN THE CLASSROOM. (1-3 cr [max 4 crJ, §SeEd 5227)
Institution of the newspaper; articulation of series of uselul instructional strategies, curriculum development
techniques, and teaching materials.

5300. LITERATURE FOR THE ELEMENTARY SCHOOL. (3 cr)
Evaluative survey 01 books for children; research related to children's reading interests; selection 01 literature,

5305. SURVEY OF SPECIAL COLLECTIONS IN CHILDREN'S LITERATURE. (3 cr; prereq 5300 or #)
Content and accessibility 01 collections that relate the creation 01 books; emphasis on possibilities and methods for
interpreting content of collections to children.

5315. TEACHING COMPOSITION IN THE ELEMENTARY SCHOOL. (3 cr; prereq postbaccalaureate or MEd or grad
student)

Theory and research on writing process, applications to development of elementary school writing curriculum.

5316. TEACHING AND SUPERVISION OF ENGLISH IN THE ELEMENTARY SCHOOL. (3 cr; prereq 3316 or elem
tchg exper)

Improvement 01 instruction, study of trends in English education.

5317. MATERIALS LABORATORY FOR TEACHING ENGLISH IN ELEMENTARY SCHOOLS. (3 cr; prereq 3316 or
elem tchg exper)

Examination and evaluation of textbooks, programmed materials, and audiovisual resources for elementary
school language arts instruction.

5318. CREATIVE WRITING FOR AND BY CHILDREN. (3 cr [max 61; prereq 3300 or 3316 or elem tchg exper or #)
Language arts in elementary school lor experienced teachers, supervisors, graduate students, and college
instructors; emphasis on creative aspects 01 writing 01 children's literature and chiidren's own writing.

5319. TEACHING SECOND LANGUAGES AND CULTURES IN ELEMENTARY SCHOOLS. (3 cr)
Methods and materials; developing oral and written communication' consideration of alternatives in program
format; preparation 01 materials; global awareness and cross-cultural experrence; assessing children's language:
children's literature, games, songs, developing units and lessons.

5320. PRACTICUM: TEACHING SECOND LANGUAGES AND CULTURES IN ELEMENTARY SCHOOLS. (3 cr;
offered SoN only; prereq 5319 or ~5319. #)

Minimum 01 three hours weekly of supervised teaching and observation in elementary schools.

5330. COMPUTER-ASSISTED INSTRUCTION IN READING AND LANGUAGE ARTS FOR ELEMENTARY SCHOOL
STUDENTS. (3 cr; prereq education major or elem or secondary tchg exper or #)

Developing, evaluating, and uSing materials to present reading and language arts content to elementary students;
interface of theoretical issues with instructional techniques presented on computers.

5331. TEACHING AND SUPERVISION OF READING IN THE ELEMENTARY SCHOOL. (3 cr; prereq 9 cr education)
Objectives, matenals, and teaching procedures; current practices and CUrricula; class and Individual projects;
observation of reading techniques and material in the demonstration school.

5333. INSTRUCTIONAL LEADERSHIP IN ELEMENTARY READING. (3 cr; prereq 5331 or #)
Survey of formal and informal procedures tor evaluating reading in:;lructlon; demonstration teaching as
instructional leadership; grouping procedures in improvement of reading programs; Intended for supervisors and
principals.

5334. READING DIFFICULTIES. (3 cr; prereq 5331 or SeEd 5344)
Causes. prevention, and correction; remedial practices useful to the classroom teacher, school counselor. and
reading specialist.

5335. CLINICAL DIAGNOSIS OF READING DIFFICULTIES. (3 cr; prereq 5334)
Relationship to psychological factors and clinical remedial correction.

5336. CLINICAL PRACTICE IN REMEDIAL TEACHING. (3 cr; prereq 5334 or 5107, #)
Remedial tutoring of individual children who have difficulty In school learning.

5337. BEGINNING READING INSTRUCTION. (3 cr; prereq 3331 and #)
For teachers and specialists interested in initial teaching procedures; compares alternative methods of beginning
instruction; emphasis on readiness programs, test-grouping patterns, language factors, and Intensive instruction
procedures to prevent reading failure.

5338. TEACHING READING IN THE INTERMEDIATE GRADES. (3 cr; prereq 3331 and #)
For teachers and specialists interested in problems of teaching reading beyond the decoding stage; emphasis on
comprehension strategies, basic study skills, and reading in the content areas.

5339. WORKSHOP: CURRICULUM IMPLEMENTATION IN ELEMENTARY SCHOOL READING. (1-9 cr [max 9];
prereq elem tchg exper or #)

Analysis of new instructional materials, techniques, recent trends, and innovations in elementary reading
instruction.

5346. TEACHING SCIENCE IN THE ELEMENTARY SCHOOL. (3 cr; prereq elem tchg exper or #)
Materials, resources, and methods of teaching science at the elementary level.
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5347. WORKSHOP: CURRICULUM IMPLEMENTATION IN ELEMENTARY SCHOOL SCIENCE. (1-3 cr [max 12J;
prereq elem tChg exper)

Offered in summers with focus on a single program for each offering: treating concept foundation, goals, and
teaching and evaluation procedures.

5348. WORKSHOP: OUTDOOR SCIENCE EDUCATION. (3 cr; prereq elem tchg exper)
Classroom and fieldwork activities dealing with models, materials, and methods in the outdoor setling;
consideration of broad topics such as ecological relationships, cyclic processes and change as well as more
specific tOPiCS such as rocks and minerals, plants and ammals, and stargazing.

5349. ELEMENTARY SCHOOL SCIENCE: CURRICULUM AND SUPERVISION. (3 cr; prereq 3346 or 5346)
Program foundations including elements from philosophy, psychology, the sCience disciplines; design of in·school
curriculum Improvement models; program evaluation; pupil reporting procedures.

5350, ELEMENTARY SCHOOL SCIENCE: MATERIALS AND RESOURCES. (3 cr; prereq 5349)
Experiences In the use ot educational materials and media common to the teaching of modern elementary school
science.

5361. TEACHING SOCIAL STUDIES IN THE ELEMENTARY SCHOOL. (3 cr; prereq 3101 or equiv)
Content and organization of social studies programs; programs of understanding, improving the learning situation,
and effective use 01 materials.

5362. MATERIALS LABORATORY FOR ELEMENTARY SOCIAL STUDIES TEACHERS. (3 cr; prereq 3361 or 5361
or #)

Printed, audiovisual, and other materials; investigation and evaluation of teaching materials and devices.

5363. WORKSHOP: CURRICULUM IMPLEMENTATION IN ELEMENTARY SCHOOL SOCIAL STUDIES. (Cr ar
[max 91; prereq elem tchg exper, #)

Analysis 01 new instructional matenals and recent curriculum developments in the field; training in innovative
instructional procedures.

5376, CURRENT TRENDS IN EARLY CHILDHOOD EDUCATION. (3 cr; prereq tchg exper in kindergarten or primary
or #)

Continuing needs of children in our changing culture; current practices and recent research.

5377. EARLY CHILDHOOD EDUCATION: MATERIALS AND RESOURCES. (3 cr; prereq 3377 or 5376 and tchg
exper)

Experience in the selection and use of commercial and teacher-made educational materials and media common
to teaching In early childhood education programs.

8300. RESEARCH IN SPECIAL COLLECTIONS OF CHILDREN'S LITERATURE. (1-3 cr (max 6])
Comparative study of national and international special collections of original manuscripts, artwork, first editions,
and other bases for cOllecling children's books; research in UniverSity Library's Special Colleclions or other
accessible collection.

8316. RESEARCH IN ENGLISH COMPOSITION IN ELEMENTARY SCHOOLS. (3 cr; prereq 5316 or equiv)
Review of research in oral and wntlen language of children; needed research indicated by current classroom
procedures.

8317. RESEARCH IN SKILL DEVELOPMENT IN SPELLING, HANDWRITING, AND LISTENING. (3 cr; prereq 5316)
Review of findings with implications for the classroom teacher; evaluation Criteria and needed research.

8331, RESEARCH FOUNDATIONS FOR READING INSTRUCTION. (3 cr; prereq 5331, #)
Critical review and analysis of classical research studies in the psychology, pedagogy, and sociology ot reading;
criteria for appraising research findings; educalional implications.

8332. RECENT RESEARCH IN READING. (3 cr; prereq #)
Critical analysis of methodology and findings of current research; appraising research methods, population
limitations, and educalional implications.

8333. SEMINAR: READING RESEARCH AND INSTRUCTION. (1-3 cr; [max 9J; prereq #)
Problems of research at all levels; topics vary according to offering; presentation of proposed designs and current
studies.

8346. RESEARCH FOUNDATIONS OF ELEMENTARY SCHOOL SCIENCE TEACHING, (3 cr; prereq 5346 or #)
Research findings and their implicatIons for the improvement of instruction in science in elementary schools.

8347. THE ELEMENTARY SCHOOL SCIENCE PROGRAM: ARTICULATION AND COORDINATION. (3 cr; prereq
5350 or 8346)

Relation to K·12 science programs and to other aspects of the elementary school curriculum.

8361. CURRICULUM CONSTRUCTION IN ELEMENTARY SOCIAL STUDIES. (3 cr; prereq 3361 or 5361 or #)
Detailed analysis of curriculum building; goals, seleclion of content, grade·level placement, development of
teaching procedures, and evaluation.
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8362. RESEARCH IN ELEMENTARY SOCIAL STUDIES. (3 cr; prereq 5361 or #)
Critical review of research findings and relevant theoretical formulations of major studies; criferia for appraising
research methods, educational implications.

8363. SEMINAR: ELEMENTARY SOCIAL STUDIES EDUCATION. (3 cr; prereq 3361 or 5361 and 8362 or #)
Development of proposals and design models for empirical research; problems of social studies instruction for
grade levels K-6.

8916. PROBLEMS: TEACHING ENGLISH. (Cr ar; prereq #)
For those qualified to undertake individual research

8931. PROBLEMS: TEACHING READING. (Cr ar; prereq 5331 or SeEd 5344 and #)
Recent issues. studies. and findings; for those with prevIous training In reading who have a special problem or who
wish to survey the most recent literature.

8961. PROBLEMS: TEACHING SOCIAL STUDIES. (Cr ar; prereq 5361 or SeEd 5155 or SeEd 8104 and #)
Individual research.

8976. PROBLEMS: TEACHING KINDERGARTEN. (3 cr; prereq #)
Opportunity for In-depth study or research related to self-selected Interest areas In kindergarten education.

8991. PROBLEMS: IMPROVEMENT OF INSTRUCTION. (Cr ar; prereq #)
For students qualified to make intensive studies of problems related to school supervision.

8992. RESEARCH IN EDUCATIONAL DIAGNOSIS. (3 cr)
Recent research in methods of diagnosIs In education and techniques of preventive and remedial teaching.

MATHEMATICS EDUCATION (MthE)
5081. TEACHING SECONDARY SCHOOL ARITHMETIC. (2 cr; prereq math educ major or minor, Math 5081 or f5081

or #)
Survey of concepts. principles, and processes of secondary school pre-algebra curriculum; learning difficulties,
teaching strategies and alternatives; mathematical foundations of pre'algebra tOPiCS.

5082. TEACHING ALGEBRA. (2 cr; prereq math educ major or minor, Math 5082 or f5082 or #)
Survey of concepts, principles, and processes of secondary school cUrriculum; learning difficulties, teaching
strategies and alternatives; mathematical foundations of algebra tOpiCS.

5083. TEACHING GEOMETRY. (2 cr; prereq math educ major or minor, Math 5083 or f5083 or #)
Survey of concepts, principles, and processes of secondary school geometry curriculum; learning difficulties,
teaching strategies and alternatives; mathematical foundations of geometry tOpiCS.

5101. WORKSHOP: ELEMENTARY SCHOOL MATHEMATICS. (1-12 cr [max 12); not open to majors in mathematiCs
education; prereq #)

Modern trends, methods, and matenals used to convey mathematical Ideas.

5102. WORKSHOP: MATHEMATICS EDUCATION. (1·12 cr [max 12))
Issues, materials, and instructional techniques focusing on a Single current topic of particular relevance te
secondary school and college mathematics teachers.

5301. INSTRUCTIONAL LEADERSHIP IN ELEMENTARY SCHOOL MATHEMATICS. (3 cr; not open to majors in
mathematics education; prereq #)

Current trends in methods, materials, content, and evaluation; program development and research; intended for
supervisors and prinCipals.

5311. TEACHING AND SUPERVISION OF MATHEMATICS IN THE ELEMENTARY SCHOOL. (3 cr; prereq Elem 3391
or #)

Present practices and trends in methods, evaluation, and diagnosis; objectives, psychology, and philosophy
related to improvement of instruction.

5312. TEACHING AND SUPERVISION OF MATHEMATICS IN THE SECONDARY SCHOOL. (3 cr; prereq mathe·
matics tchg exper or #)

Methods, materials, and cUrriculum development; prinCiples of learning; reviewal research; preparation and
evaluation of tests, units, and materials of instruction.

5313. TEACHING AND SUPERVISION OF MATHEMATICS IN THE MIDDLE SCHOOL. (4 cr; prereq elem or
secondary licensure)

Mathematics objectives, concepts and principles, skills and processes; instructional alternatives including
calculators and microcomputers; applications of mathematiCs to indiVidual differences; evaluation techniques to
improve instruction and learning in middle school.

5321. MATERIALS LABORATORY FOR ELEMENTARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq
5311 or Elem 339, or #)

Printed and programmed materials, audiovisual aids, community resources; laboratory projects and techniques of
using mathematical devices and instruments.

183

-I

I

I

I

I



Fields of Instruction

5322. MATERIALS LABORATORY FOR SECONDARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq 5312
or #)

Sources and types of materials, laboratory projects and techniques of using mathematics devices and
instruments. visual aids, and community resources.

5331. CURRENT DEVELOPMENTS IN ELEMENTARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq 5311
or HI

Contemporary literature. trends. and experimentation with content; criteria for program evaluation.

5332. CURRENT TRENDS AND ISSUES IN SECONDARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq
5312 or H)

Recent developments in mathematics curriculum and instructional alternatiYes. issues in teaching and learning;
providing for special student needs; program planning and evaluation.

5345. MATHEMATICS FOR GIFTED CHILDREN. (3 cr; prereq 5311 or Elem 3391 or #)
Curriculum and methods of instruction for academically talented children; development of enrichment units;
source material for teachers.

5355. MATHEMATICS FOR SLOW LEARNING CHILDREN. (3 cr; prereq 5311 or Elem 3391 or #)
Units 01 instruction emphasizing mathematical concepts essential for vocational competence; experimental
materials and methods designed to improve performance of low achievers.

5366. COMPUTER-ASSISTED MATHEMATICS INSTRUCTION. (3 cr; prereq 53 t2 or SeEd 3365, SeEd 3366 or CISy
5006, 1 yr calculus or #)

Computer as Instructional resource; programming and problem solving using computer as means of teaching and
learning concepts, principles, and skills; design of lessons; evaluation of software.

5680. PRACTICUM IN MATHEMATICS EDUCATION. (3-9 cr [max 9). prereq #)
Supervised experience in teaching or related work in school.

5980. DIRECTED STUDfES IN MATHEMATICS EDUCATION. (3-9 cr [max 9J; prereq #)
Survey of recent literature; design and preparation of reports on special problems.

8500. THEORY AND CLASSICAL RESEARCH IN MATHEMATICS EDUCATION. (3 cr; prereq 5311 or 5312 or #)
Critical review of research and relevant theoretical formulations; criteria for appraising research methods.
educational implications.

8570. RESEARCH IN MATHEMATICS EDUCATION. (4 cr; prereq 8500 or #)
Current issues. problems, and findings in curriculum; gradation of subject matter, methods and materials of
instruction; criteria for evaluating research.

8590. SEMtNAR: MATHEMATICS EDUCATION. (er ar (max 8]; prereq #)
Problems of mathematics instruction at levels of kindergarten through junior college; opportunity to develop
proposals and deSign models for empirical research.

8680. INTERNSHIP: MATHEMATICS EDUCATION. (Cr ar)
Participation in supervision, instruction, curriculum development, or research to ,gam in·service experience in a
leadership role; includes a seminar; related project; required for the specialist certificate in mathematics
education.

8980. PROBLEMS: MATHEMATICS EDUCATION. (Cr ar; prereq 8500 or 8570)
Surveying me most recent literature, designing and preparing research reports on special problems.

MUSIC EDUCATION (MuEd)
5111. RESEARCH IN MUSIC EDUCATION: BIBLIOGRAPHY. (3 cr)

Sources. materials, and techniques.

5112. RESEARCH IN MUSIC EDUCATION: TECHNIQUES. (3 cr)
Methods and techniques employed in investigating and reporting of music education problems; review of
significant research.

5115. RESEARCH IN MUSIC EDUCATION: MEASUREMENT. (3 cr; prereq #)
Current status of music testing; principles; survey of evaluative. accountability, and testing materials in music.

5211. PHILOSOPHIES OF MUSIC EDUCATION. (3 cr)
Analysis and interpretation of philosophies in music and education; objectives. trends, curriculum. evaluation.

5214. PSYCHOLOGICAL FOUNDATIONS. (3 cr; prereq #)
Analysis and interpretation of psychologies of music and education as applied to the teaching of music.

5217. HISTORICAL FOUNDATIONS OF MUSIC EDUCATION. (3 cr; prereq #)
Analysis and interpretation of important elements in modern music teaching derived from the past.

184



Education

5601. TECHNIQUES AND MATERIALS: INTERMEDIATE AND ADVANCED RECORDER. (3 cr, §5323: prereq
intermediate·level competence, two·octave range or #)

Lecture·demonstrationsand assignments in breath and articulation technique: ornamentation, improvisation. solo
and ensemble editing. arranging. and playing,

5603. TECHNIQUES AND MATERIALS: ORFF-SCHULWERK APPROACH. (3 cr)
Demonstration and class practice in teaching and performance skills; the recorder; movement, impro·Jisation.
singing. and creation of musical forms; techniques to encourage children to create and improvise songs,
instrumental music. and related bodily movement; class exercises In adapting Indigenous and ethniC music
material for school use,

5611. TECHNIQUES AND MATERIALS: MUSIC AND RELATED ARTS. (3 cr; prereq #)
Teaching music to reflect the major developments of Western culture,

5613. TEACHING MUSIC LITERATURE, (3 cr; prereq #)
Principles, methods, and materials lor teaching music history (appreciation) in grades K·12,

5615. TEACHING MUSIC READING, (3 cr; prereq #)
Objectives; materials, research. teaching procedures, evaluation; class and individual proJects; emphasis on
general musIc class approach,

5621. SUPERVISION AND ADMINISTRATION OF SCHOOL MUSIC, (3 cr, §5231; prereq #)
AnalySIS and evaluation of instructional. supervisory. and administrative techniques; readings, new trends,

5631. TECHNIQUES AND MATERIALS: CHORAL CONDUCTING. (3 cr, §5421; prereq #)
Student conducting with class as performing ensemble; criteria lor selecting choral and combined choral and
instrumental materials; rehearsal techniques,

5633. TECHNIQUES AND MATERIALS: CHORAL ENSEMBLES. (3 cr. §5431: prereq #)
Empirical research and literature on vOice development In individual. class, and choral work; individual surveys of
performance practices and organIZation of school vocal groups; selection of vocal music,

5643. TECHNIQUES AND MATERIALS: WOODWINDS. (3 cr, §5515: prereq #)
Practical performance with lectures on and discussion of research in performance techniques,

5645. TECHNIQUES AND MATERIALS: BRASS. (3 cr, §5525; prereq #)
Practical performance With lectures on and diSCUSSion of research in performance techniques,

5647, TECHNIQUES AND MATERIALS: PERCUSSION. (3 cr, §5534: prereq #)
Contemporary approaches to teaching in elementary, junior high, and senior high school; emphaSIS on performing
techniques; playing of teaching materials, solo and ensemble repertoire,

5651. TECHNIQUES AND MATERIALS: INSTRUMENTAL ENSEMBLES. \3 cr. §5561 , §5562)
Survey of solo, chamber, and larger Wind ensemble music and use In teaching Instrumental music at precollegiate
level.

5653. BAND ARRANGING. (3 cr. §Mus 5564; prereq #)
Current scoring techniques lor wind and percusSion music; creative arrangements and sCOring for marching or
concert band music,

5655. NEW DIMENSIONS IN MUSIC EDUCATION, (3 cr)
Study of contemporary instrumental musIc through analysis, performance, listening, composition; evaluative
procedures; curriculum structure and design; scheduling.

5657. TECHNIQUES AND MATERIALS: INSTRUMENTAL CONDUCTING, (3 cr)
Basic conducting and rehearsal techniques for school bands and orchestras; selection of instrumental materials;
organization 01 school ensembles. elementary and secondary,

5665, MUSIC FOR EXCEPTIONAL CHILDREN, (3 cr; prereq #)
Trends; methods and materials for a functional program ot singing. plaYing, rhy1hm, listening. and creative
activities for mentally and phYSically handicapped and gifted pupils,

5750, WORKSHOP: MUSIC EDUCATION. (1·12 cr [max 12])
Selected topics In mUSIc education, Each oHering will focus on a single topic,

5970. INDEPENDENT STUDY. (1·4 cr; prereq educ or grad student)
Independent study project organized by the student In consultation with the appropriate instructor.

8281-8282-8283t· SEMINAR: HISTORICAL. PHILOSOPHICAL, AND PSYCHOLOGICAL ISSUES. (2 cr per qtr;
prereq MA in mUSIC or musIc education or #)

Analysis and synthesis of issues in musIc education and curriculum development in the field.

8990. RESEARCH PROBLEMS. (1-12 cr; prereq knowledge of elementary statistics)
IndiVidual prOJects.
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SECONDARY EDUCATION (SeEd)
5122. TEACHING CULTURE: THEORY AND APPLICATION. (4 cr; prereq postbaccalaureate or grad student)

AnalysIs of concept; related factors and matenals for classroom use; culture shock; empathy; culture conllict,
awareness, learning.

5132. TECHNIQUES OF INSTRUCTION. (3 cr)
Cross-departmental COurse designed to develop individual competencies; application of current psychological
research to classroom Instruction, defining objectives in terms of achievable student competencies.

5145. CLASSROOM MANAGEMENT. (3 cr, §Elem 5145; prereq secondary tchg or admin e'per or #)
For teachers, administrators, and support staff working In secondary school programs: focus on management of 1
student behavior, instruction as it relates to student behavior, and teacher organizational tasks in the classroom. I

5150. ADVANCED METHODS OF TEACHING THE SOCIAL STUDIES. (3 cr)
Advanced methods for social studies teachers; prerequisite to other graduate-level courses in social studies
education.

5151. SCHOOL·BASED PROJECTS IN SOCIAL STUDIES EDUCATION. (1-12 cr [max 12])
Provides opportunity to work individually or in teams on cUrricular, instructional, or evaluation problems within the
school.

5152. TECHNIQUES OF INSTRUCTION IN SOCIAL STUDIES. (3 cr)
Analysis of teaching strategies and contemporary curriculum materials in the social studies; techniques of
instruction useful In inquiry; strategies of analysIs; classroom behavior and evaluation; required of all M.A.. M.Ed.,
and Ph.D. candidates,

5153. NEW PERSPECTIVES IN THE SOCIAL STUDIES. (1-3 cr [max 12])
Issues, materials, and instructional techniques related to current topics of particular relevance to social studies
teachers.

5155. MATERIALS LABORATORY FOR SOCIAL STUDIES TEACHERS. (3 cr; prereq 5150, 5152)
locating, developing, and using audiovisual materials, learning programs, and Simulations for use in social
studies classes.

5156. PRACTICUM IN SOCIAL STUDIES INSTRUCTIONAL TECHNIQUES. (1 cr; prereq 5150, 5152)
Includes production ot videotape episodes to demonstrate competency in use of matenals and techniques of
instruction; required of all M.A., M.Ed., and Ph.D. candidates.

5167. ECONOMIC EDUCATION PROGRAMS. (1-3 cr; prereq Econ 1002 or equiv or #)
Conceptuallramework of economic education through analYZing its research, objectives, philosophy, scope, and
curricular sequence.

5175. SECONDARY REMEDIAL READING INSTRUCTION. (3 cr; prereq 5344 or Elem 5331 or #)
Principles and techniques for developing and conducting programs for secondary students seriously deficient in
reading skills.

5176. CLASSROOM RESEARCH IN ENGLISH EDUCATION AND READING. (3 cr)
Review and analysIs of current studies; design and analyses for school-based research.

5177. DIRECTING SECONDARY SCHOOL SPEECH ACTIVITIES. (3 cr)
Philosophy, organization, and admmistralion 01 extemporaneous speaking, oratory, interpretive reading, and
debate.

5184. EXAMINATION AND ASSESSMENT OF MATERIALS IN SECOND LANGUAGES AND CULTURES. (2 cr)
Evaluation of the tools of access in language acquisition: dictionaries, grammars, readers, tapes, language
learning systems, supplementary and cultural materials.

5186. ALTERNATIVES IN SECOND LANGUAGE EDUCATION. (3 cr)
Overview of curricula and instruction in various settings: elementary, secondary, open, free, suburban, and center
city schools; bilingual programs, colleges, community colleges, universities. and adult programs Including teacher
preparation.

5189. PLANNING AND ASSESSING SECOND LANGUAGE CURRICULUM. (4 cr)
Development of competencies in curriculum and matenals construction; application to lessons, units, modules,
courses, levels ot instruction in ongoing programs of second language acquisition in schools,

5191. WORKSHOP: TEACHING OF SECOND LANGUAGES AND CULTURES. (1-10 cr [max 10])
Related speCifically to the needs of the in-service teacher; tOpiCS, location, and duration will be highly flexible.

5194. ENGLISH LANGUAGE ARTS CURRICULA IN THE SECONDARY SCHOOL. (3 cr)
Growth and development of English as a major school SUbJBct; description and evaluation of current curricular
direction,

5216. FOUNDATIONS OF BILINGUAL EDUCATION. (4 cr)
Development ot bilingual schooling in the U.S.: history, social and political impact, implications of congressional
and judicial decisions related to language minority populations, current policy as it affects programs serving
populations with limited English proficiency.
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5217. PROGRAMS AND CURRICULA IN BILINGUAL EDUCATION. (4 cr; prereq 5216 or #)
Current curricular strategies utilized to Instruct language minority students in the U.S. and selected international
settings; analysis of styles by program and individual student learning goals; materials for instruction and content
focusing on non-English language curriculum; typologies and models of Instructional programs; operational
variables affecting currrcular patterns and program goals.

5218. ASSESSMENT OF LEARNERS WITH LIMITED ENGLISH PROFICIENCY. (4 cr)
Social. political, and educational context of assessment of students with limited English proficiency; evaluation vs.
research and implications for bilingual schooling. currrculum development, and materials selection; eXisting
methods for assessing language profiCiency and academiC achievement.

5219. TEACHING READING TO SECOND LANGUAGE LEARNERS. (4 cr)
Reading process In a second language; relationship between tlTst and second languages. implications for reading;
developing comprehension; building skills; assessing second language reading; materials and resources for
different languages and levels.

5227. TEACHING ABOUT THE NEWSPAPER IN THE CLASSROOM. (1-3 cr [max 4 crl. §Elem 5227)
Institution of the newspaper; articulation of series of useful instructional strategies, currrculum development
techniques, and teaching materials.

5320. LITERATURE FOR ADOLESCENTS. (3 cr)
Reading and analysis of fiction and nonfiction; methods for critically assessing quality and appeal. Appropriate for
secondary English and social studies teachers and librarians.

5321. TEACHING LITERATURE IN SECONDARY SCHOOLS. (3 cr)
Current theory and methods of instruction; research and response to literature and reading; adolescent literature;
growth assessment; currrculum deSign and evaluation.

5322. TEACHING COMPOSITION AND COMMUNICATION IN JUNIOR AND SENIOR HIGH SCHOOLS. (3 cr)
Contemporary directions in rhetorical theory and analySIS of recent curriculum developments bearing on the
teaching of oral and wntten compOSition.

5323. PRACTICUM IN DIAGNOSING. ASSESSING. AND TEACHING WRITING IN SECONDARY SCHOOLS. (3 cr;
prereq 5322 or '5322, educ jr or sr, or grad)

Application of theory and research on composition instruction to analysis of diagnosis of writing samples;
evaluation of writing using written or conference feedback; large group writing assessment using different rating
scales; development of assignments and CUrriculum matenals for wntlng Instruction.

5324. CURRICULUM PROBLEMS AND ISSUES IN TEACHING THEATRE ARTS IN SECONDARY SCHOOLS. (3 cr)
Philosophy, methods, materials of teaching drama In the curriculum and as an extracurricular actiVity in secondary
schools; theatrical ImprOVisation. including theatre games. sound and motion, characterization, plot structure, and
experience with the informal use of scnpted plays.

5325. IMPROVISATIONAL DRAMA TECHNIQUES IN THE CLASSROOM. (3-6 cr [max 6])
Experiences in improvisation, inclUding tralOing in beginning theatre games. sound and motion. characterization
and plot structure; development of Improvisational actiVities based on themes and literature of subject interest and
suited to the needs of students.

5326. TEACHING FILM AND TELEVISION. (3 cr)
Current theory and methods of teaching critical response to film and television; techniques, genres, history,
economics; integration and use of short film and Super-8 filmmaking with English and social studies teaching in the
classroom.

5340. TEACHING SPEECH AND FORENSICS IN SECONDARY SCHOOL. (3 cr)
Methods of teaching speech and forensics in the high school classroom; attention to social framework of spoken
commuOicatlon; administration and Instructional procedures in high school forensic programs.

5344. TEACHING READING IN CONTENT AREAS. (3 crl
Methods of accommodating to student abilities and facilitating reading in regular content classes.

5347. LINGUISTICS AND READING. (3 cr)
Nature of linguistic inquiry, investigation of the contributions made to reading and programs resulting from
linguistic input; potential contributions ot current lingUistic research to reading instruction.

5349. WORKSHOP: SECONDARY READING INSTRUCTION. (1-12 or [max 12J; prereq #)
Principles. instructional techniques, and materials for teaching reading in secondary schools. Each offering will
focus on a single tOPiC.

5350. CURRENT DEVELOPMENTS IN ENGLISH AND SPEECH EDUCATION. (1-6 cr [max 12])
New instructional approaches, new matenals. current issues and problems in English and language arts
education. Each offenng will focus on a single tOPiC or Issue.

5351. DIRECTED STUDY. (Cr ar [max 6J;S-N optional; prereq educ or grad student)
Individual or group work on curriCUlar. instructional. or evaluation problems.

5371. CURRICULUM WORKSHOP. (1-3 cr per qtr; prereq 5113 or Elem 5100 or CISy 5600 or #)
Workshops pertaining to CUrriculum and instruction; topic to be Identified for each offering.
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5382. SECOND LANGUAGE TESTING, ASSESSMENT, AND EVALUATION. (3 cr)
Language proficiency assessment, English as a second language, bilingual education; oral interviews; testing
communicative abilities; standardized language measures; building test Items; evaluating programs; aptitude and
attitude measurement.

5385. PLANNING AND ASSESSING SECOND LANGUAGE INSTRUCTION. (4 cr)
Methods of teaching language as communication in oral and written modes; planning student interaction;
classroom organization for learning and acquisition. Students plan and teach example lessons for analysis.

5390. CURRENT DEVELOPMENTS IN SECONDARY SCHOOL SCIENCE TEACHING. (3 cr; prereq 3356, 3357 or
equiv undergrad courses or exper in tchg sCience)

Curricula, methods, malerials of instruction, evaluation.

5394. WORKSHOP: SCIENCE EDUCATION. (1-12 cr [max 12])
Analysis of issues, matenals, and Instructional techniques related to current topics ot relevance to secondary
school and college science teachers; each offering to focus on a single topic for varying credit.

5404. LANGUAGE, CULTURE, AND EDUCATION. (4 cr, §Spch 5404)
Psychological and social-psychological perspectives for study of language-communication; dimensions of
language variation (dialects, codes, registers); implications for program development and instructional practices.

5504. THEORETICAL AND RESEARCH BASES FOR THE TEACHING OF WRITING. (4 cr; prereq postbaccalaureate
or MEd or grad student)

Emerging multidisciplinary perspectives on writing and teaching of writing with particular attention to text·
grammatical and cognitive science contributions.

5604. PERSPECTIVES ON LITERACY. (3 cr; prereq jr or sr or grad)
Sociocultural and SOCiolinguistic perspectives emphasizing problematic status of traditional concepts of literacy
and education for literacy.

5615. PRACTICUM IN SECONDARY READING: TUTORING REMEDIAL STUDENTS. (3 cr [max 9]; prereq #)
Supervised expenence in diagnosing; planned individual instruction and teaching secondary students with
reading difficulties.

8104. CURRICULUM DEVELOPMENT IN THE SOCIAL STUDIES. (3 cr; prereq 5150, 5152)
Analysis of curriculum building process in the social studies.

8187. SECOND LANGUAGE TEACHING IN THE CLASSROOM: THEORY AND APPLICATION. (4 cr)
Variables affecting second language learning in classrooms: attitudes, motivation, learner, teacher, environment,
matenals, learning models, methods; research contribution to understanding second language learning; bilingual
education.

8188. INFORMATION SOURCES AND RESEARCH IN SECOND LANGUAGE LEARNING AND TEACHING. (5 cr)
Identification and retrieval of information; preparation of research proposals, papers, and theses; examination of
empirical research models; diScussion of needed research; designing an individual study.

8362. RESEARCH IN SOCIAL STUDIES, (3 cr, §Elem 8362; prereq 5152, 8104)
Critical review of research findings and relevant theoretical formulations of major studies; criteria for appraising
research methods; educational implications.

8364. SEMINAR: SOCIAL STUDIES EDUCATION. (3 cr; prereq MA or equiv)
Current issues and readings in literature of the social studies.

8387. RESEARCH SEMINAR: SECOND LANGUAGES AND CULTURES EDUCATION. (3 cr per qtr for 3 qtrs [max 9J;
prereq 8188)

Three-quarter seminar. Students select a problem; design an appropriate study; collect and analyze data;
summarize results; prepare and submit a manuscript designed for pUblication; cooperate in critical review of
proJects.

8673. INTERNSHIP: COLLEGE TEACHING IN SOCIAL STUDIES EDUCATION. (1-3 cr, §5673; prereq 5150, 5152,
5155,5156,8104,8801 and/or #)

Individual and group experience In planning, leaching, and evaluating a college course in social studies education.

8801. PROBLEMS: TEACHING SOCIAL STUDIES. (3-9 cr; prereq 5150, 5152, 5156, 8104 or #)
Individual research.

8871. PROBLEMS: CURRICULUM CONSTRUCTION. (Cr ar; prereq #)
Individual research.

8887. RESEARCH FOUNDATIONS OF SECONDARY SCHOOL SCIENCE TEACHING. (3 cr)
Implications for the Improvement of instruction in junior and senior high schools.

8892. INTRODUCTION TO RESEARCH IN ENGLISH EDUCATION AND READING. (4 crl
Review and analYSIS of representative current research related to the teaChing of English and speech.

8893. SEMINAR: ADVANCED TOPICS IN ENGLISH·LANGUAGE ARTS EDUCATION. (1-9 cr [max 9J; prereq #)
Selected special tOPiCS With implications for curriculum development and change.
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8894. PROBLEMS: SECOND LANGUAGES AND CULTURES EDUCATION. (Cr ar [max 8])
Individual research,

8895. READINGS IN ENGLISH EDUCATION. (1-3 cr)
Readings in secondary school English curriculum and instruction.

8896. PROBLEMS: TEACHING ENGLISH. (Cr ar)
For those qualified to undertake individual research.

8897. RESEARCH IN ENGLISH AND SPEECH EDUCATION. (1-3 cr [max 6])
Analysis and evaluation of research.

8898. READINGS IN SECOND LANGUAGES AND CULTURES EDUCATION. (1-3 cr)
Readings in development. research. curriculum, instruction, evaluation, culture, teacher education as needed by
student.

8899. SEMINAR: RESEARCH IN SCIENCE EDUCATION. (3 cr [max 91; prereq MA or PhD candidate, 1II1
Problems of science instruction, kindergarten through college; opportunity to discuss needed research, develop
proposals, and design models for empirical research.

HIGHER EDUCATION (HiEd)
5250. AMERICAN HIGHER EDUCATION. (4 cr, §Educ 5250, §EdAd 5250; SoN optional)

American higher and postsecondary education in historical and contemporary perspective; special emphasis on
societal and political demands on higher education system, consequent changes in various forms and functions.

5292. THE LAW AND POSTSECONDARY EDUCATIONAL INSTITUTIONS. (3 cr, §EdAd 5292)
Analysis of court opinions and federal regulations affecting postsecondary educational institutions.

5540. SEMINAR: THE COLLEGE STUDENT. (3 cr, §EPsy 5451, §PsyS 5540; prereq 6 cr psychOlogy or educational
psychology)

Psychology and SOCiology of college students; research on diversity of populations, vocational development,
student society, culture, mental health, underachievement, dropouts, valuas and attitudes; relevant research
methods,

8228·. PROBLEMS: HIGHER EDUCATION. (Cr ar. §EdAd 8228; prereq 1II)
Selected topics on college programs, instruction, organization, and administration.

8229. SEMINAR: HIGHER EDUCATION. (1-4 cr, §EdAd 8229; prereq 1II)
Intensive study of selected topics,

8230. SEMINAR: DISSERTATION RESEARCH IN HIGHER EDUCATION. (1 cr; prereq 1II)
Three-quarter seminar for candidates designing or conducting studies, Selecting a problem; designing an
appropriate stUdy; collecting, analyzing, and summarizing data and preparing a written account; critical review of
candidates' individual projects,

8250. THE HIGHER EDUCATION INSTITUTION: ORGANIZATION AND ENVIRONMENT. (3 cr, §Educ 8250; prereq
5250 or EdAd 5250)

Colleges and universities as complex organizations. Emphasis on effects of social, economic, political, and
demographic environment on structures and processes; reciprocal effects of colleges and universities on their
environments.

8251. DEVELOPMENT AND EVALUATION OF ACADEMIC PROGRAMS. (3 cr, §Educ 8251; prereq 5250 or EdAd
5250)

Nature of academic programs; change processes; role of education,

8252. EFFECTIVE COLLEGE TEACHING. (3 cr, §Educ 8252; prereq 5250 or EdAd 5250)
Teaching-learning relationship; study and appraisal of methods employed \0 encourage, gUide, and appraise
students' learning.

8253. SEMINAR: IMPROVEMENT OF COLLEGE INSTRUCTION. (Cr ar; prereq #)
For instructors, teaching assistants, and graduate students from vanous departments of the University and other
institutions; current problems, research, and trends; offered with cooperating staff of various teaching depart
ments,

8254. DIRECTED EXPERIENCE IN COLLEGE INSTRUCTION. (Cr ar; prereq #)
Individualized program under guidance of an instructor or department; understandings, procedures, and skills
related to application of instructional theory, curriculum deveiopment, and evaluation practices. Offered with
cooperating staff 01 various teaching departments,

8255. ADMINISTRATION IN HIGHER EDUCATION. (3 cr, §EdAd 8253; prereq 5250 or EdAd 5250)
Higher education governance, management, and leadership from theoretical and applied perspectives; decision
making structures and processes, management of constrained resources, conflict management, information
systems and planning,

8290. FINANCING HIGHER EDUCATION. (3 cr, §EdAd 8290; prereq #)
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EDUCATIONAL ADMINISTRATION (EdAd) ~

Professor: Vernon L. Hendrix. chair; Van O. Mueller. director of graduate studies; William M. Ammentorp; Clifford P.
Hooker; Ronald T. Lambert; Neal C. Nickerson; Samuel H. Popper; Charles H. Sederberg; Richard F. Weatherman

Associate Professor: Gary F. Alkire; William C. Knaak; Tim L. Mazzoni; Don A. Morgan; Barbara Pillinger; W. Keith •
W~rtoo I

Assistant Professor' James C. Hearn. Jr.

Adjunct Lecturer: Michael J. Lovett

Please read the General Information section of this bulletin for Graduate School ~
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B); Ed.D.; Ph.D.; and Certificate of
Specialist in Education.

Curriculum-The program features research opportunities and course work in
administration and organization of educational and human service institutions, both public
and private, at local, state, and federal levels. Emphases include study of elementary and ~
secondary school systems at the local and state levels and of postsecondary institutions.

The master's degree ordinarily serves as a first step for students beginning a program
of graduate study in the field. The Ph.D. program emphasizes intensive study in a particular
area of educational administration. While the Ph.D. program is available to persons who
may follow administrative careers, it is especially appropriate for those who plan to pursue
research or teaching careers. The Ed.D. program is particularly suitable for individuals
interested in leadership careers in the operation of educational institutions and capable of
applying the findings of scholarly research in the school setting.

Prerequisites for Admission-There are no special prerequisites for admission.

Special Application Requirements-There are no requirements in addition to those
established by the Graduate School.

Master's Degree Requirements-In addition to course work and research in the field
of educational administration, the program includes work in curriculum and instruction.
educational psychology, foundations of education, and a collateral or related field outside
of education.

The Plan A major must include at least 21 credits in the student's area of emphasis as
part of the minimum of 28 credits in the major. At least 8 credits are required from outside
the major field. The Plan B major requires a minimum of 45 credits including the following: at
least 21 credits in educational administration; at least 12 credits in two or more fields
substantively related to educational administration with a minimum of 6 credits in each; and
at least 9 credits of independent research work culminating in one 9-credit or three 3-credit
paper(s). Students usually complete one of the following courses, depending on the
chosen emphasis: for elementary school administration, EdAd 8270; for secondary school
administration, EdAd 8271 ;and for school business administration and general administra
tion, EdAd 8272.

A final oral examination is required for both master's programs. The examination
covers the major and minor or related fields and the thesis or project(s).

For further details. see the program publication.

Doctoral Degree Requirements-For the Ph.D., work in a collateral field outside of
education is required. The Ed.D. program is flexible and is suited for students with diverse
backgrounds. It emphasizes breadth of preparation in education and in substantively
related fields. Ed.D. students are encouraged to translate theoretical knowledge into
practice in a school environment.

For further details, see the program publication.
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Specialist Certificate Requirements-For general requirements, see Specialist in
Education in the General Information section of this bulletin. The following specialist
certificate programs are available in educational administration:

General Educational Administration-This program is designed for superintend
ents and central office personnel. The second year includes seminars in
educational administration; workshops on the improvement of instruction in
the elementary and secondary schools, school building planning, and state
school administrative problems; advanced courses in educational psychol
ogy; field research; and graduate courses dealing with school-community
problems and educational philosophy.

School Business Administration-This program is designed for the school
business manager, assistant superintendent in charge of business affairs,
and persons in similar positions. The program is similar to the general
educational administration program, with special emphasis on those aspects
of administration that relate to the business operation of the school.

Intermediate Unit in Educational Administration-The program is similar to other
school administration programs with the addition of a differentiated group of
courses designed to prepare students for service in the intermediate unit in
educational administration. Persons who have completed master's level
work in other areas of school administration may enter this program.

Secondary School Administration-This program is planned to prepare students
to serve as school principals, assistant principals, directors, or supervisors of
secondary education, or in related positions. The program emphasizes
secondary school curriculum and instruction with supporting work in educa
tional psychology and child psychology as well as educational administra
tion. It is also possible to emphasize the junior high school level or curriculum
development.

Elementary School Administration-Requirements are arranged by areas of
stUdy. Available emphases include curriculum and instruction as well as
administration in the elementary school.

Language Requirements-None.

For Further Information-Contact the Educational Administration Program, 275
Peik Hall. University of Minnesota, 159 Pillsbury Drive S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5101. PUBLIC SCHOOL ADMINISTRATION. (3 cr; not open to majors in educational administration; prereq 9 cr in
education)

Organization, administration, and general support of public schools in state and local school districts.

5103. SUPERVISION AND ADMINISTRATION OF SPECIAL EDUCATION. (3 cr. §EPsy 5660, §PsyS 5160; prereq #)
Procedures in establishing and improving educational programs for excepllonal children.

5105. WORKSHOP: ADMINISTRATION AND SUPERVISION OF SPECIAL EDUCATION. (1-6 cr)
Laboratory approach to common administrative and supervisory problems for experienced administrators of
special needs programs.

5110. PERSONAL TIME MANAGEMENT AND ADMINISTRATION. (2 cr; SoN optional)
ApplicalIOn of proven practIcal and pragmatic techniques to problems 01 personal and administrative scheduling.
organizing, delegallng. prioritizing; handling interruptions and meetings; doing the distasteful and difficult;
increasing self- and staff productivity; developing new concepts and techniques of management.

5120. PRACTICUM: POSTSECONDARY ADMINISTRATION. (3-6 cr [max 6))
Intensive group and individual examination of current and pertinent administrative problems in postsecondary but
nonbaccalaureate institutions.
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5127. WORKSHOP: POLICY DEVELOPMENT FOR SCHOOL MANAGERS. (3 cr) ~
Elements of feedback control applied to policy development and implemen'ation in education; policies for
instructional management, personnel administration. and fiscal control; implementation plans and procedures for j
analysis of policy impact.

5128. WORKSHOP: EDUCATIONAL ADMINISTRATION. (1-6 cr; SoN optional) Of

Laboratory approach provides opportunities for experienced administrators to concentrate on common adminis-
trative and supervisory problems.

5130. ADMINISTRATOR DEVELOPMENT SEMINAR. (3-9 cr [max 9])
Assessment and development of skills required of the administrator In areas of planning, decision making, and
human relations; introduction to contemporary issues in educational administration; initial course for students ,
pursuing professional licensure programs.

5139. LABORATORY IN DECISION MAKING. (1-4 cr)
Contribution of recent research and theory to effective administration; analysis of administrative behavior in
realistic settings and relations of administration to human behavior. .. '

5140. ADMINISTRATION OF EARLY EDUCATION PROGRAMS. (3 cr)
Issues and SKills relevant to an administrator who directs a preschool program or the student planning a leadership
position in early education.

5167. THE AMERICAN MIDDLE SCHOOL. (3 cr)
Sources of the movement; purposes, functions, and limitations; fundamental problems, types, and curricular
implications 01 reorganization.

5180, 5181. SEMINAR: ADMINISTRATION OF SPECIAL EDUCATION. (3 cr per qtr, §PsyS 8560. §PsyS 8561 ; prereq
5103 or PsyS 5160 or EPsy 5660 or #)

Problems of administration and organization of special education programs.

5200. DESIGN AND MANAGEMENT OF EDUCATION SERVICES. (3 cr)
Educational services offered by schools, hospitals, industries, government agencies; contemporary technology,
roles, authority systems, communication networks; resource-policy relationships, evaluation and management of
activities of clients and staff members.

5201. FORMAL ORGANIZATIONS IN EDUCATION. (3 cr, §8201)
Formal school organization as a complex social system focusing on executive role and its eX1ensions,
administrative process, historical development of professional field.

5202. POLITICS OF EDUCATION. (3 cr, §8202 or §SPFE 5202 or §SPFE 8202)
Social science findings, concepts, and methods used to consider political context of educational administration;
emphasis on creation of public school policy by local and state governments; role of administrators.

5203. THE COMMUNITY SCHOOL. (3 cr, §8203)
Changing structure and process In school organization; evolving team model; mulliple-skills process in
socialization.

5210. FINANCING ELEMENTARY AND SECONDARY SCHOOLS. (3 cr; §8210)
Value assumptions and educational finance policy, economic factors, sources and characteristics of educational
revenue, state and local distribution systems, federal support, urban/rural variations, institutional financing
alternatives.

5214. SCHOOL MANAGEMENT INFORMATION SYSTEMS. (3 cr, §8214)
Basic techniques required to generate, maintain, and make accessible computer-based management information
system in education.

5224. LEGAL IMPLICATIONS OF ACTS BY SCHOOL BOARDS, ADMINISTRATORS, AND TEACHERS. (3 cr,
§8224)

Constitutional, statutory, and common law bases of school administration; principles growing out of fundamental
legal procedures.

5226. EDUCATIONAL FACILITIES PLANNING. (3 cr, §8226)
Planning educational faCilities for public and private school systems and institutions of higher education.

5227. PUBLIC SCHOOL PERSONNEL PROGRAMS. (3 cr, §8227)
Selection, assignment. evaluation, and development of school personnel; salary and conditions of service;
policies of administrative, instructional and noninstructional personnel.

5230. PUBLIC RELATIONS FOR SCHOOL ORGANIZATIONS. (3 cr, §8230)
Concepts central to public relations programs in education studied in selective theoretical contexts relevant to
administrative leadership.

5231. PRACTICUM: PUBLIC RELATIONS FOR SCHOOL ORGANIZATIONS. (1-4 cr; SoN optional)
Practical experience in design and use of basic tools in a program such as conducting community analysis;
preparing copy and news releases; meeting, working with material for the press, radio, and television; planning
school publications; opinion polling and personal conferences.
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5233. PRACTICUM: MIDDLE SCHOOL ADMINISTRATION. (1-4 cr; SoN optional)
Projects such as articulation with elementary and senior high schools; organizing to meet the needs of the
preadolescent; activity programs; guidance functions.

5250. AMERICAN HIGHER EDUCATION. (4 cr. §Educ 5250. §HiEd 5250; SoN optional)
American higher and postsecondary education in historical and contemporary perspective; special emphasis on

" societal and political demands on higher education system; consequent changes in various forms and functions.

5274. TWO-YEAR POSTSECONDARY INSTITUTIONS. (3 cr. §VoEd 5274)
Present status. development. functions, organization, cUrriculum, and trends in postsecondary but nonbaccalau
reate institutions.

5275. TWO·YEAR COLLEGE ADMINISTRATION. (3 cr, §8275; prereq 5274 or VoEd 5274)
Selected topics and problems associated with administration, administrative positions, and organization of
postsecondary but nonbaccalaureate institutions.

5280. INTRODUCTION TO THE ECONOMICS OF EDUCATION. (4 cr, §SPFE 5180)
If' Economic impact of education on educational markets, prices and production relationships, distribution of income,

and investment and cost-benefit analysis in education.

5292. THE LAW AND POSTSECONDARY EDUCATIONAL INSTITUTIONS. (3 cr, §HIEd 5292)
Analysis of court opinions and federal regulations affecting postsecondary educational institutions.

5990. SEMINAR: ADMINISTRATION OF INDIAN PROGRAMS. (1-9 cr [max 9]), §Amln 5990)
Examination of various educational agencies dealing with Indian education and the development of research
designs for the study and improvement of the administration of Indian educational programs.

8212. SCHOOL BUDGETING. (3 cr; prereq 5210)
Concepts and skills involved in preparing financial budgets for public schools; competency in translating
educational programs into budgetary systems, anticipating revenue receipts, planning expenditures, and
techniques for preparing a balanced budget.

8213. FINANCIAL RESOURCE MANAGEMENT. (3 cr; prereq 8212 or #)
Concepts and skills involved in the management of financial resources in public schools; performance exercises
related to public school accounting systems, purchasing, the controller tunction, and reporting and interpreting
school financial data.

8215. THE ELEMENTARY SCHOOL PRINCIPALSHIP. (3 cr)
Problems in elementary school administration and the principal's role of leadership.

8216. RECENT RESEARCH IN ELEMENTARY SCHOOL ADMINISTRATION. (3 cr; prereq 8215)
Pertinent research literature.

8217. SEMINAR: ELEMENTARY SCHOOL ADMINISTRATION. (3 cr; prereq 8216 or #)
Problems of administration and organization of instruction.

8218. SEMINAR: THE SOCIAL ORGANIZATION OF SCHOOLS. (3 cr; prereq 5201 or #)
Structural components of school organization examined within the framework of social system theory; classifica
tions of system properties and observations in operational contexts investigated by means of empirical models.

..

8219. SEMINAR: APPLIED HUMANISM IN ADMINISTRATIVE BEHAVIOR: THE CLASSICAL PERSPECTIVE. (3 cr,
§Clas 8219; prereq 5201 or #)

Interdisciplinary methodologies used to synthesize reflective thought and aesthetic works of classical antiquity
with theoretical literature of administration and leadership roles; focus on classical materials having applied value
for preparation of school administrators.

8220. QUANTITATIVE FOUNDATIONS FOR MANAGEMENT METHODS. (3 cr)
Quantitative techniques for research and analysis of policy, program, and management problems, and decision
situations in administration of educational organizations; includes computer usage.

8221. QUANTITATIVE MODELS FOR PROGRAM ANALYSIS AND RESEARCH. (3 cr; prereq 8220)
Quantitative techniques for program analysis, research, and deCision making in the administration of educational
organizations; emphasIs on general linear models and computer usage.

8223. QUANTITATIVE TECHNIQUES FOR DECISION MAKING. (3 cr; prereq 8220 or #)
DeCision-making procedures and Bayesian statistical analysis for administration of educational organizations.

8225. EDUCATIONAL POLICY AND THE LAW. (3 cr)
Analysis of court decisions, statutes, and administrative regulations related to equality of educational opportunity
and equal protection under the law.

8228. PROBLEMS: HIGHER EDUCATION. (er ar, §HiEd 8228; prereq #)
Selected topics on college programs, instruction, organization. and administration.

8229. SEMINAR: HIGHER EDUCATION. (1-4 cr, §HiEd 8229; prereq #)
Intensive study of selected topics.
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8234. SEMINAR: EDUCATIONAL FINANCE. (3 cr; prereq 8210 or #)
Economic setting, sources and allocation of education finances; evaluation of local. state, and federal educational
finance systems with reference to analysIs of foundation aid formulas.

8235. SEMINAR: APPLIED HUMANISM IN ADMINISTRATIVE BEHAVIOR: THE MODERN PERSPECTIVE. (3 cr;
prereq 5201 or #)

Administrative leadership and the human condition examined as an aspect Of social exchange theory; includes
concepts of power and influence and insights from the humanities.

8236. SEMINAR: EDUCATIONAL FACILITIES PLANNING. (3 cr; prereq 8226 or #)
Application of prrnclples of educational facility planning to development of education and specifications.

8237. SEMINAR: THEORY AND RESEARCH IN EDUCATIONAL LAW. (1-3 cr; prereq 5224 or 5292 or 8225)
Legal theory as it applies to education.

8238. SEMINAR: THEORY AND RESEARCH. (3 cr; prereq 8218 and 8235. educational administration major or #)
Research deSign Involving thesIs Or field project; includes interrelatedness of formulation of conceptual framework
and the anaiytlcal process; clinical and research problems.

8240. SEMINAR: CLINICAL EXPERIENCES IN EDUCATIONAL ADMINISTRATION. (1-9 cr)
For educational administration majors engaged in clinical experiences.

8241. SEMINAR: INTERNSHIP IN EDUCATIONAL ADMINISTRATION. (0-9 cr)
For interns in elementary, secondary, general. and postsecondary administration.

8242. SEMINAR: PUBLIC SCHOOL PERSONNEL PROGRAMS. (3 cr; prereq 5227 or #)
Analysis of selected school personnel topics for in-depth study.

8247. SEMINAR: SCHOOL DISTRICT POLITICS. (3 cr; prereq 8202)
Local school distrrct as an arena for political action; emphasis on conceptual and technical skills useful to
administrators exercising policy leadership in this arena.

8248. SEMINAR: METROPOLITAN SCHOOL GOVERNANCE. (3 cr; prereq 8202)
Impact of metropolitanization on policy issues confronting public schools In core cities; strategies proposed for
restructurrng educational governance emphasizing TWin Cities metropolitan area.

8253. ADMINISTRATION IN HIGHER EDUCATION. (3 cr, §HiEd 8255; prereq 5250 or HiEd 5250)
Higher education governance, management. and leadership from theoretical and applied perspectives; decision
making structures and processes, management of constrained resources, conflict management, information
systems and planning.

8264. THE SECONDARY SCHOOL PRINCIPALSHIP. (3 cr)
Role of the prrnclpal: qualifications. duties, and problems, Including current issues and factors of staff and student
relationships.

8265. ADMINISTERING THE HIGH SCHOOL PROGRAM. (3 cr)
Practices and procedures used in building a master schedule; analysis and evaluation of the school program and
services.

8270. PROBLEMS: ELEMENTARY SCHOOL ADMINISTRATION. (Cr ar; prereq #)

8271. PROBLEMS: SECONDARY SCHOOL ADMINISTRATION. (Cr ar; prereq #)

8272. PROBLEMS: EDUCATIONAL ADMINISTRATION. (1-3 cr per qtr)
For superrntendents and principals qualified to make intenSive studies of a school system.

8273. FIELD STUDY. (0-10 cr; prereq #)
Required for specialist In education certificate. The 10 credits will be based on a written report coverrng an
approved field study. Students may register for the general planning and organization of their study without credit.

8276. SEMINAR: ADMINISTRATION OF CURRICULUM IN THE TWO-YEAR COLLEGE. (3 cr; prereq 5274)
Prrnclples of curriculum management within postsecondary but nonbaccalaureate institutions emphasIzing
methods of assessing laculty. courses offered, and administrative deSigns.

8278. RECENT RESEARCH IN TWO-YEAR COLLEGE ADMINISTRATION. (1·3 cr [max 3]; prereq #)
Examination of pertinent research topics in two-year college administration.

8290. FINANCING HIGHER EDUCATION. (3 cr. §HiEd 8290; prereq #)

8340. POLICY SYSTEMS IN EDUCATION. (3 cr; prereq 8220)
PoliCY systems as feedback control structures; reduction of policy problems to causal structures translated into
mathematical models; general prinCiples of system structure and response used to interpret the behaVior of typical
pOliCy systems in education.

8341. ANALYSIS OF EDUCATION POLICY SYSTEMS. (3 cr; prereq 8340)
Techniques of computer simulation applied to the study of policy impact and management structures in education;
simuiation analysis of specific education policies and techniques applicable to problems of personal Interest.
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EDUCATIONAL PSYCHOLOGY (EPsy)
Professor: Robert H. Bruininks, chair, Mark L. Davison, director of graduate studies: Bruce Balow; William M. Bart;

Jerome Beker; Henry Borow; Russell W. Burris; Mary E. Corcoran; Stanley L. Deno; Byron Egeland; David L. Giese;
Charles J. Glotzbach; Lorraine S. Hansen; Thomas J. Hummel; David W Johnson; Paul E. Johnson; Theodore E.
Kellogg; Dorothy R. Loeffler; Jack C. Menwin; James R. Rest; Maynard C. Reynolds; John E. Rynders; S. Jay
Samuels; Martin L. Snoke; John E. Stecklein; W. Wesley Tennyson; James S. Tenwilliger; James E. Turnure; Richard
F. Weatherman; Richard A. Weinberg; Wayne W. Welch; Frank B. Wllderson, Jr.; Frank H. Wood; James E.
Ysseldyke

Associate Professor: Alan R. Anderson; Douglas H. Anderson; V. Lois Erickson; Roger T. Johnson; E. Gary Joselyn;
Donald G. MacEachern; Geoffrey R. Maruyama; Luanna V. Meyer; Chester W. aden, Jr.; John L. Romano; Warren
F. Shaffer; Thomas M. Skovholl; John M. Taborn; Robert D. Tennyson; Virginia L. Waller; Donald R. Zander

Assistant Professor: Annie Baldwin; Lois J. Fiedler; Marie Knowlton; Sherrie L. Lindborg; Susan Rose

Instructor: Kenneth O. Doyle, Jr.

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B); Ph.D.; and Certificate of Specialist in
Education.

Curriculum-Program areas are counseling and student personnel psychology
(CSPP); psychology in the schools training programs (school psychology); special
education; and psychological foundations of education (including evaluation, computer
applications, statistics, and research design, as well as learning, cognition, human
relations, measurement, personality, social psychology, and instructional systems). The
specialist certificate is offered in all areas except psychological foundations of education.

Prerequisites for Admission-There are no special prerequisites for admission at
the M.A. level in any of the four program areas, or at the Ph.D. level in school psychology or
psychological foundations of education. Doctoral applicants to CSPP or special education
must hold an M.A. degree in counseling, psychology, education, or a related field.
Applicants interested in earning the specialist certificate should hold an M.A. degree; if not,
they should apply to both the M.A. and specialist certificate programs.

Special Application Requirements-Applicants must submit a department applica
tion (with clear indication of the desired program area), a statement of goals and interests,
three letters of recommendation, and official transcripts from all colleges and universities
attended. These test scores are required: Graduate Record Exam (GRE) and Miller
Analogies Test (MAT) for M.A., and GRE, MAT, Minnesota Multiphasic Personality
Inventory (MMPI), and Strong Campbell Interest Inventory (SCII) for Ph.D., CSPP; GRE
and MMPI, school psychology; MAT, special education; and MAT or GRE, psychological
fouhdations.

Applications to CSPP and school psychology are accepted for fall admission only; the
deadline is February 1. Applications to psychological foundations and special education
are accepted throughout the year.

Master's Degree Requirements-Programs must include a minimum of four core
courses: one in each of the following content areas: statistics, measurement or evaluation,
human learning or cognition, and personality or social psychology. The final examination is
oral.

Doctoral Degree Requirements-Programs must include a minimum of twelve core
courses: three in statistics; two in human learning or cognition; at least one in each of the
follOWing areas-measurement, evaluation, personality, social psychology, and critical
issues in educational psychology; plus two more. Students should check with their specific
program area concerning written general preliminary examination requirements and thesis
procedures.
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Specialist Certificate Requirements-Programs must include a minimum of six core
courses: one in each of the following areas-statistics, measurement or evaluation, human
learning or cognition, personality or social psychology; plus two more. The final examina
tion is oral. For general requirements, see Specialist in Education in the General
Information section of this bulletin. These specialist certificate programs are available:

Counseling-The purpose of this program is to provide advanced training in one
or more specialized areas related to the field of counseling. Applicants should
have a broad background in the social and behavioral sciences. One year of
the 90-credit program is devoted to the general course work leading to the
M.A. degree in educational psychology. The second year allows for in-depth
study in one or two areas of concentration related to the work of the counselor
(e.g., career development and career education, family counseling, organi
zational and systems development, guidance administration). It is expected
that the student will have completed course work or can demonstrate
competency in specified areas, with specialization in one or two. A year of
full-time postbaccalaureate study at either the University of Minnesota or
another institution before enrollment in the program is required to qualify for
the specialist certificate.

Psychology in the Schools Training Programs (School Psychological Services)
-In the first year, the student completes requirements for the M.A. degree.
The second year includes additional work in educational psychology,
psychology, child psychology, diagnostic and remedial procedures, and
special education as well as appropriate practicum experiences.

Special Education-This program is designed for students preparing for adminis
trative, supervisory, and consultant positions in special education. Flexibility
allows concentration in a particular field (e.g., education of the gifted, the
mentally retarded, or the hearing impaired). Generally students will be
expected to develop competencies in several areas of special education.
Applicants should have basic preparation and experience in at least one
special education area as well as licensure for public school work.

Minor Requirements for Students Majoring In Other Fields-A minor in educa
tional psychology for doctoral students consists of 24 quarter credits, 12 of which must be at
the 8xxx level. The minor must include either (a) 21 credits in psychological foundations or
(b) 12 credits in psychological foundations plus 9 credits in the applied areas CSPP, school
psychology, and special education, 6 of which must be the same area. A minor in
educational psychology for master's students consists of 9 quarter credits.

For Further Information-Contact the director of graduate studies, Educational
Psychology, 21 Oh Burton Hall, University of Minnesota, 178 Pillsbury Drive S.E., Minneap
olis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qt,)

EPsy courses were most recently listed as PsyS and PsyF, and before fall 1979, as
CSPP, SchP, SpEd. Students concerned they may have taken course work with a
similar title but different prefix should consult the department.

5110 (formerly PsyF 5147). INTELLIGENCE. (3 cr, §PsyF 5147)
Theones of intelligence; ,ts development; implicalions lor educational practices and psychological research.
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5111 (formerly PsyF 5148). PSYCHOLOGY AND PEDAGOGY OF READING. (3 cr. §PsyF 5148)
Physiological. psychological. and linguistic factors influencing beginning and fluent reading. Implications lor
instruction.

5112 (formerly PsyF 5152). KNOWING, LEARNING, AND THINKING. (4 cr, §PsyF 5152)
" Principles of human information processing; issues in memory and thought; discussion of mental operations in

comprehension and understanding; analysis of intellectual structures supporting problem solving in applied
se«lngs.

5113 (formerly PsyF 5153). INTRODUCTION TO THE PSYCHOLOGY OF INSTRUCTION. (3 cr. §PsyF 5153)
Survey of psychological factors in deSign of instruction; performance criteria. strategy. and sequence in contexts
of research; development and implementation activities in Instructional techniques. technologies. and delivery
systems; psychological processes relevant to measures of effectiveness in teaching-learning environment.

5114 (formerly PsyF 5182). PSYCHOLOGY OF STUDENT LEARNING. (3 cr. §PsyF 5182)
Survey of psychological methods and principles; models of the learner; topics in development. creativity,
intelligence, and motivation; implications for teaching and curriculum design in preschool, elementary. and
secondary education; professional training with children and adolescents as clients.

5115 (formerly PsyF 5183). ADULT LEARNING AND EDUCATIONAL PRACTICE. (4 cr, §PsyF 5183)
Survey of psychological methods and principles in human learning; models of adult learner. topics in motivation,
creativity, achievement. intelligence; implications for teaching and curriculum design in higher education,

~ continuing education, and professional training.

5116 (formerly PsyF 5149). BEHAVIOR ANALYSIS IN EDUCATION. (4 cr, §PsyF 5149)
Practical applications of reinforcement theory; behavior analysis, precision teaching. programmed instruction.

5117 (formerly PsyF 5570). PROBLEM ANALYSIS AND DECISION MAKING. (4 cr, §PsyF 5570)
Literature from decision research contrasted with literature in problem solving from cognitive psychology and
psychology of information processing; improvement in decision making through consideration of training.
allocation of work,. and decision aids.

5118 (formerly PsyF 5581). INDIVIDUAL DIFFERENCES AND EDUCATIONAL PRACTICE. (4 cr, §PsyF 5581;
prereq 5221 or PsyF 5121 or #)

Student characteristics (age, sex, personalify. ethnicity, cognitive styles) as they relate to differences in
performance. Methods and models lor utilizing student characteristics to improve learning and development.

5130 (formerly PsyF 5162). PERSONALITY AND SOCIAL DEVELOPMENT. (3 cr, §PsyF 5162; prereq 5 cr
introductory psychology)

Major concepts and research findings in adjustment and development. with special emphasis on educational
implications.

5135 (formerly PsyF 5305). WORKSHOP IN HUMAN RELATIONS. (6 cr. §PsyF 5305; SoN only)
Experientially based course including simulation activities, curriculum writing, and supervised practice in basic
human relations skills, emphasizing Individual, cultural, and ethnic differencesand their implication for educational
practice.

5150 (formerly PsyF 5170). SOCIAL PSYCHOLOGY OF EDUCATION. (4 cr. §PsyF 5170)
Concepts and fheorles applied to educational problems and settings; laboratory sessions to make applications
and develop skills in group behavior.

5151 (formerly PsyF 5172). STRUCTURING LEARNING: SOCIAL PSYCHOLOGICAL APPROACHES. (3 cr, §PsyF
5172)

~ How to use cooperation, competifion. and individualization to affect learning climate and cognitive and affective
ou1comes of instructton.

5152 (formerly PsyF 5173). ISSUES IN SCHOOL DESEGREGATION. (4 cr, §PsyF 5173; prereq survey course in
social psychology or #)

Policy, methods, theory, research; emphasis on outcomes for children.

5153 (formerly PsyF 5899). WORKSHOP: IMPROVEMENT OF SCHOOL SUPPORT SERVICES. (1-12 cr [max 12];
prereq #)

Topics appropriate to acfivitles and Interest of participants; each offering to focus on current problems.

5217 (formerly PsyF 5525). EDUCATIONAL RESEARCH COLLOQUIUM. (1 cr [max 6J; SoN only)
Planned presentations for faculty and students 01 contemporary educational research by researchers.

5220 (formerly PsyF 5120). EDUCATIONAL MEASUREMENT IN THE CLASSROOM. (4 cr. §PsyF 5120; SoN
optional)

Principles and methods for construction, evaluation, and Improvement of classroom measures; techniques for
deSCribing results statistically; use of measurement In evaluating instruction and student periormance; assign
ment of grades.

5221 (formerly PsyF 5121). BASIC PRINCIPLES OF MEASUREMENT. (3 cr, §PsyF 5121; prereq 5260 or 8260 or
PsyF 5110 or 8110; S-N optional)

Fundamental concepts. prinCiples, and methods In educational and psychological measurement; educationally
useful properties of tests; types and uses of derived scores; factors intiuencing reliability and validity.
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5240 (formerly PsyF 5125). PRINCIPLES AND METHODS OF EVALUATION. (3 cr, §PsyF 5125; SoN optional)
Introductory course in program evaluation; theory; practical examples; purpose, roles, program descriptions, and
evaluation strategies,

5243 (formerly PsyF 5621), PRACTICUM: INSTRUMENTS AND PROCEDURES FOR EVALUATION. (3 cr, §PsyF
5621; prereq 5221, 5240 or PsyF 5121 or PsyF 5125 or equiv; SoN optional)

Development of curriculum evaluation instruments and procedures; introduction to methods and theories; focus
on identification of evaluation problems; development and implemenation of techniques for their solution,

5246 (formerly PsyF 5520). EVALUATION COLLOQUIUM. (1 cr [max 6J; SoN only)
Informal seminar of faculty and students interested in the problems of evaluation,

5260 (formerly PsyF 5110). INTRODUCTORY STATISTICAL METHODS. (4 cr, §PsyF 5110; SoN optional)
Techniques for organizing and presenting data; descriptive indices of central tendency. variability and bivariate
correlation/regression; procedures for making Inferences concerning means and proportions,

5261 (formerly PsyF 5111), APPLIED MATRIX AND VECTOR CONCEPTS. (1 cr, §PsyF 5111; SoN only)
Introduction to concepts and operations; applications in multiple regression. factor analysis of variance,

5262 (formerly PsyF 5112). STATISTICAL METHODS COMPUTER LABORATORY. (2 cr. §PsyF 5112; prereq 5260
or PsyF 5110 or equiv; SoN only)

Practical experience using time-sharing computer language MINITAB; applications of introductory statistical
methods and concepts to data files,

5280 (formerly PsyF 5330). COMPUTER PROGRAMMING. (3 cr, §PsyF 5330; prereq sr; SoN optional)
Computer as tool for research in behavioral sciences; computer systems, language, and development of specific
programs demonstrating computer characteristics; laboratory experience,

5281 (formerly PsyF 5333). INTRODUCTION TO COMPUTER OPERATIONS: U OF M SYSTEMS, SPSS. (1 cr,
§PsyF 5333; SoN only)

Procedures for operation of batch and interactive computers; emphasis on statistical packages for the social
sciences (SPSS),

5400 (formerly PsyF 5300). WORKSHOP: COUNSELING PSYCHOLOGY. (1-6 cr [max 12J; prereq #)
For all counselors, teachers, and administrators; aspects of intervention theory in relation to psychological
principles; counseling, career development, assessment. psychological education, and consultation,

5401 (formerly PsyS 5110), COUNSELING PROCEDURES. (3 cr, §PsyS 5110)
For persons whose professional work includes counseling and interviewing; not for licensure as school counselor,
Emphasis on counseling relationship and principles of Interviewing; case studies, role playing. and demonstration.

5402 (formerly PsyS 5111). COUNSELING PROCEDURES II. (3 cr, §PsyS 5111; prereq 5401 or PsyS 5110)
AnalysIs of type of client and stage of counseling; isolation of chain 01 interactions between client and counselor
described and practiced; appropriate techniques,

5410 (formerly PsyS 5130). INTRODUCTION TO GUIDANCE. (3 cr, §PsyS 5130)
Philosophy, principles, and practices in development and operation of pupil personnel services; role of counselor,
teacher, principal, and specialized personnel; guidance techniques and case studies,

5411 (formerly PsyS 5131), GROUP PROCEDURES IN GUIDANCE. (3 cr. §PsyS 5131; prereq 9 creducation. 5410 or
PsyS 5130 or #)

Content and materiais for home room groups, occupation units. and other gUidance courses in junior and senior
high school.

5417 (formerly PsyS 5117), CLINICAL USE OF TESTS IN PSYCHOLOGICAL SERVICES, (3 cr; prereq 5260 Or PsyF
5110 or Psy 3801,5221 or PsyF 5121 or Psy 5862 or #)

Psychological theones related to test interpretation and counseling process; critical review and selection of
standardized tests,

5422 (formerly PsyS 5320). GROUP COUNSELING: PRINCIPLES AND PROCEDURES. (3 cr, §PsyS 5320)
Basic principles 01 group dynamics related to group counseling process; emphasis on development of concepts,
attitudes. and sktlls; includes theory and laboratory experiences,

5430 (formerly PsyS 5210), FOUNDATIONS OF CAREER DEVELOPMENT. (3 cr. §PsyS 5210)
Introduction: theory, research, practice; examination of concepts of work, work values, carear and career
education; application of theory and research to career guidance practice in educational, industrial. and
community agency settings,

5431 (formerly PsyS 5331). CAREER DEVELOPMENT: THEORY AND COUNSELING APPLICATIONS. (3 cr. §PsyS
5331)

Provides students in counseling and allied fields with background; emphasis on counseling skills: topics include
work and other life values, counseling process, planning and decision making, information and employment
trends. sex equity in career options, needs of specific groups,

5432 (formerly PsyS 5332). CAREER DEVELOPMENT PROGRAMS AND ORGANIZATIONAL CHANGE. (3 cr,
§PsyS 5332; prereq 5430 or 5431 or PsyS 5210 or PsyS 5331 or equiv or #)

ProVides knowledge and skills to create and Implement programs for a variety of populations and settings; life
roles concept integrated with systematic model of program development; consultation process. organizational
intervention, and race, age, and gender issues,
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5433 (formerly PsyS 5310). DEVELOPMENTAL CAREER COUNSELING OF WOMEN. (3 cr. §PsyS 5310; SoN
optional)

Counseling skills and interventions to facilitate career development of girls and women at different life stages; sex
role system, female socialization and stereotyping; facts. myths. and trends regarding women's changing roles in
technological society; issues of sexism in strategies and programs,

5451 (formerly PsyS 5540). SEMINAR: THE COLLEGE STUDENT. (3 cr. §HiEd 5540. §PsyS 5540; prereq 6 cr
psychology or educational psychology)

Psychology and sociology of college students; research concerning d'iversity of populations, vocational
development of students. student society. culture. mental health. underachievement. dropouts. values and
attitudes; relevant research methods,

5461 (formerly PsyS 5505). CROSS·CULTURAL COUNSELING. (3 cr, §PsyS 5505; prereq #)
Effect of cross-cultural and cross-national differences in counseling process,

5471 (formerly PsyS 5550). SEMINAR: PSYCHOLOGICAL EDUCATION. (3 cr [max 91; prereq #)
ReView of curriculum programs in psychological/affective education including achievement tralnin9. sensitivity
groups, psychological and moral education, Not intended to meet licensure requirements in school psychology,

5542 (formerly PsyS 5620). PRACTICUM IN GROUP COUNSELING. (1-6 cr [max 61; prereq 5422 or PsyS 5320 or
equiv, #)

Supervised practice in counseling several groups, preferably in setting student intends to work; emphasis on
systematic evaluation of progress through direct observations and tapes and on development of skills in
interpersonal perception, communication, and research,

5571 (formerly PsyS 5650). PRACTICUM: PSYCHOLOGICAL EDUCATION. (1-3 cr [max 91; prereq #)
Practice designing and implementing programs In psychological/affective education, Not intended to meet
licensure requirements In school psychology.

5600 (formerly PsyS 5100). CHILDHOOD LANGUAGE DEVELOPMENT: CLASSROOM IMPLICATIONS. (3 cr,
§PsyS 5100)

Recent trends and findings in study of language acquisition; classroom implications for education of exceptional
children,

5601 (formerly PsyS 5101). EDUCATION OF EXCEPTIONAL CHILDREN. (4 cr, §PsyS 5101)
Introduction to field of special education for classroom teachers and other school personnel.

5604 (formerly PsyS 5104). SOCIAL AND VOCATIONAL DEVELOPMENT OF HANDICAPPED STUDENTS. (4 cr,
§PsyS 5104)

Organization and design of training programs to promote independent living, vocational and community
adjustment of handicapped persons; curriculum matenals and methods at adolescent and adult levels,

5605 (formerly PsyS 5105), LAW AND THE HANDICAPPED: IMPLICATIONS FOR EDUCATION. (2-4 cr, §PsyS
5105)

Analysis of recent litigation and legislation; emphasis on implementation of right to education, right to treatment,
labeling, due process, and related issues.

5606 (formerly PsyS 5106), EXCEPTIONAL STUDENTS IN REGULAR CLASSES. (2 cr, §3606, §PsyS 3106, §PsyS
5106)

Policies and procedures for teaching handicapped and gifted students in regular school settings; exposure to
special curriculum adaptations; collaborative roles of regular and special education teachers, parents, pupil
personnel workers, and other educators.

5607 (formerly PsyS 5107). MAINSTREAMING: ISSUES IN INDIVIDUALIZING INSTRUCTION. (3-5 cr, §PsyS 51 07)
Mandate for, implications of, and problems in implementation of systems models and practical classroom
practices facilitating education of handicapped, , , . in regular classroom settings.

5608 (formerly PsyS 5108). PARENT AND PROFESSIONAL PLANNING FOR HANDICAPPED STUDENTS. (3 cr,
§PsyS 5108)

Study and demonstration of constructive approaches to cooperative planning and implementation of education
programs by parents, teachers, and persons involved with children who have special needs.

5612 (formerly PsyS 5112). EDUCATION OF LEARNING·DISABLED CHILDREN. (3 cr, §PsyS 5112)
Analysis of considerations in design and conduct of services for learning-disabled children; approaches to
education of such children.

5615. EDUCATIONAL INTERVENTIONS FOR LEARNING DISABILITIES. (5 cr)
Planning, implementing, and evaluating academic programs for students with disabilities in written and spoken
language, quantitative concepts, and cognitive skills required for learning.

5620 (formerly PsyS 5120). INTRODUCTION TO MENTAL RETARDATION. (4 cr, §CPsy 5315, §PsyS 5120; prereq
5601 or PsyS 5101 or #)

Issues relating to educational practices; community planning; educational philosophy, administration and
organization, and programming.
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5621 (formerly PsyS 5121). METHODS AND MATERIALS FOR ELEMENTARY AND SECONDARY MENTALLY
RETARDED PUPILS. (4 cr. §PsyS 5121; prereq 5601 or PsyS 5101 or equiv)

Curriculum content, materials and methods at instruction for educable mentally retarded children; preparation of
units and development of teaching aids.

5623 (formerly PsyS 5123). METHODS AND MATERIALS FOR SEVERELY RETARDED PRESCHOOL AND
SCHOOL AGE PUPILS. (4 cr, §PsyS 5123; prereq 5601 or PsyS 5101 or equiv)

Issues and problems in curriculum development; pupil assessment and evaluation techniques; materials and
teaching strategies.

5624 (formerly PsyS 5124). BIOMEDICAL ASPECTS OF DEVELOPMENTAL DISABILITIES. (Cr ar [max 4]. §PsyS
5124)

Selected information in genetics. anatomy and physiology. central nervous system, biochemistry of the body. and
prenatal development; causative factors and clinical teatures. particularly mental retardation and its clinical
manifestations.

5625 (formerly PsyS 5125). EDUCATION OF HANDICAPPED INFANTS AND PRESCHOOL CHILDREN. (4 cr,
§PsyS 5125; prereq 5601 or 5620 or PsyS 5101 or PsyS 5120 or #)

Issues, problems, and practical applications in designing strong programs for young children with all types of
handicapping conditions.

5626 (formerly PsyS 5126). METHODS AND MATERIALS FOR TEACHING CHILDREN WITH SEVERE MULTIHAN
DICAPPING CONDITIONS. (4 cr, §PsyS 5126; prereq 5601 or 5620 or PsyS 5101 or 5120 or CPsy
5315)

Core curricula for children who manifest combinations of severe mental, physical, and sensory impairments;
strategies for uSing adaptive equipment and managing classroom space.

5635 (formerly PsyS 5135). EDUCATION OF STUDENTS WITH PHYSICAL DISABILITIES. (3 cr, §PsyS 5135; prereq
5601 or PsyS 5101 or #)

Characteristics and abilities; methods and materials for training; observation of teaching situations involving these
groups; personal consultation in addition to class hours.

5636 (formerly PsyS 5136). EDUCATIONAL PROBLMS OFTHE NEUROLOGICALLY IMPAIRED. (3 cr, §PsyS 5136;
prereq 5601 or PsyS 5101 or #)

Problems in development, learning, and adjustment produced by neurological impairment; study and develop
ment of materials to meet educational needs; observations of teaching and personal conferences.

5640 (formerly PsyS 5140). PSYCHOSOCIAL AND EDUCATIONAL ASPECTS OF DEAFNESS. (3 cr, §PsyS 5140)
Historical and current societal perceptions of the deaf; analysIs of effects and patterns of auditory impairment on
children and adults; intelligence, personal and social adjustment, effect of psychological processes on acquisition
of language, speech, and speechreading skills.

5641 (formerly PsyS 5141). METHODS OF TEACHING SCHOOL SUBJECTS TO THE HEARING IMPAIRED. (3 cr,
§PsyS 5141)

Adaptation of materials and teaching methods for hearing-impaired children in reading, mathematics, social
studies, and SCience.

5643 (formerly PsyS 5143). LANGUAGE FOR HEARING-IMPAIRED CHILDREN. (4 cr, §PsyS 5143; prereq 5640 or
PsyS 5140)

Functional language development In communicatively handicapped persons; overview of language curricula and
programmig strategies, pertinent research and models of instruction for use in educational environment.

5644 (formerly PsyS 5144). TEACHING LANGUAGE TO THE HEARING IMPAIRED II. (3 cr, §PsyS 5144)
Devising language curricula and teaching techniques in primary, intermediate, and advanced programs for the
deaf; comparative study of the language development of the deat and hearing.

5645 (formerly PsyS 5145). TEACHING SPEECH TO THE HEARING IMPAIRED r. (3 cr, §PsyS 5145)
Survey of speech methodologies in teaching auditorily impaired childrer.; malor emphasis on techniques for
teaching specific sounds, articulation, voice, and sentence rhythm, stressing intelligibility ot speech. Demonstra
tion and practice with individuals and groups of auditorily impaired children.

5647 (formerly PsyS 5147). AURAL REHABILITATION OF HEARING-IMPAIRED CHILDREN. (3 cr, §PsyS 5147)
Recent trends In training hearing-impaired (deaf and hard·of-hearing) children in utilization of residual hearing;
consideration of present alternative approaches to auditory training and aural rehabilitation.

5648 (formerly PsyS 5148). MODES OF COMMUNICATION FOR THE HANDICAPPED. (3 cr, §PsyS 5148)
Theoretical and applied study of selectIon and application of alternative communication modalities; assessment
and development of modes including gestures, speech reading. cued speech, sign systems, form boards, and
Bliss-symbolics.

5649 (formerly PsyS 5340). CLINICAL AND EDUCATIONAL PROCEDURES FOR PRESCHOOL AND PRIMARY
HEARING-IMPAIRED CHILDREN. (6 cr, §PsyS 5340; prereq teacher of hearing impaired or #)

Overview of education of the deaf; practical application to gUided clinical experience with hearing-impaired
children ages 1·6 For professionais working with the hearing-impaired.
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5651 (formerly PsyS 5151). MANAGING PROBLEM BEHAVIOR IN THE CLASSROOM. (3 cr, §PsyS 5151)
Typical patterns of problem behavior in classroom settings; relationships to teacher mental heatth; simulation of
methods for prevention and management.

5654. EDUCATIONAL INTERVENTIONS FOR EMOTIONAL DISTURBANCE/BEHAVIORAL DISORDERS. (5 cr)
Preparation for specialists: theoretical background; assessment procedures; strategies and interventions
appropriate for school settings; teaching social behavior; team procedures.

5655 (formerly PsyS 5155). PSYCHOEDUCATIONAL INTERVENTIONS: PSYCHOTIC CHILDREN. (3 cr, §PsyS
5155; prereq 12 cr psychology or child psychology or special education)

Introduction to psychopathology of children with psychotic characteristics; emphasis on psychoeducational
intervention programs and teaching strategies.

5660 (formerly PsyS 5160). SUPERVISION AND ADMINISTRATION OF SPECIAL EDUCATION. (3 cr, §EdAd 5103.
§PsyS 5160)

Procedures in establishing and improving educational programs for exceptional children.

5670 (formerly PsyS 5170). INTRODUCTION TO EDUCATION OF VISUALLY-HANDICAPPED CHILDREN. (3 cr.
§PsyS 5170)

Educational programs. services, and resources for blind and partially seeing children; historical background;
philosophy; sociological and psychological problems.

5671 (formerly PsyS 5171). BRAILLE I. (3 cr, §PsyS 5171; prereq 5670 or PsyS 5170 or ill)
Mastery of literary Braille code: analysis of specialized equipment with emphasis on use of Braille wrtters, slates.
and computers for Grade 2 Braille transcription.

5672 (formerly PsyS 5172). BRAILLE II. (3 cr, §PsyS 5172; prereq 5671 or PsyS 5171, educ or grad student)
Masteryof Nemeth Code of mathematics, introduction to foreign languages, computer notation, and consideration
of Braille textbook formats and techniques; consideration of music Braille.

5673 (formerly PsyS 5173). METHODS OF TEACHING VISUALLY HANDCIAPPED CHILDREN. (4 cr. §PsyS 5173;
prereq 5670 or PsyS 5170)

Principles of preparation, selection, and effective use of instructional materials; adaptation of school environment;
utilization of family, school, and community resources.

5674 (formerly PsyS 5174). ORIENTATION AND MOBILITY TECHNIQUES FOR VISUALLY IMPAIRED STUDENTS.
(3 cr, §PsyS 5174)

Introduction to basic techniques to gain skills in pre-cane techniques, orientation to learning environment,
construction of mobility maps; consideration of cane, gUide dog, and telescopic aids to mobility.

5675 (formerly PsyS 5175). STRUCTURE AND FUNCTION OF THE EYE: EDUCATIONAL IMPUCATIONS. (3 cr.
§PsyS 5175)

Ophthalmological and educational considerations of antomy and physiology of the eye and visual tract, visual
screening and visual efficiency.

5676. MANAGEMENT OF LOW VISION. (3 cr; prereq 5675 or ill)
Advanced course requiring competence in evaluation and use of low vision aids; evaluating and managing
cognitive, psychosocial, and physical needs of students; consideration of parent, teacher, and student counseling.

5680 (formerly PsyS 5180). EDUCATION OF THE DISADVANTAGED. (3 cr. §PsyS 5180; prereq 12 cr psychology or
educational psychology or sociology)

Educational needs of children handicapped by behavior related to deficiencies of physical and/or cultural
environment; adaptations of educational programs.

5681 (formerly PsyS 5181). METHODS AND MATERIALS FOR HANDICAPPED INFANTS AND PRESCHOOL
CHILDREN. (3 cr, §PsyS 5181; prereq 12 cr education or ill)

Methods, materials, conceptual models for maximizing educational development of young children with all types
of handicapping conditions.

5690 (formerly PsyS 5190). EDUCATION OF THE GIFTED AND TALENTED. (3 cr. §PsyS 5190)
Origin and development of terms such as giftedness, creativity, genius, talent, and intelligence; implications for
educational practice; current issues and trends.

5695 (formerly PsyS 5501). INTRODUCTION TO RESEARCH IN SPECIAL EDUCATION. (2 cr. §PsyS 5501)
Issues in special education; critique of research with exceptional children.

5700 (formerly PsyS 5200). ASSESSMENT AND DECISION MAKING IN SPECIAL EDUCATION. (4 cr, §PsyS 5200)
For teachers and other educational personnel. Identifying needs of handicapped students; planning, monitoring.
evaluating instructional programs; practice in use of standardized devices and development of clinical measures
for handicapped students.

5701 (formerly PsyS 5601). PRACTICUM: SPECIAL EDUCATION. (Cr ar; prereq ill; SoN optional)
Supervised experience in teaching or related work in schools or other agencies serving exceptional children.

5702 (formerly PsyS 5302). WORKSHOP: SPECIAL EDUCATION. (Cr ar; prereq ill)
Laboratory approach. Provides opportunities for school personnel to stUdy specific problems related to special
education.
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5704 (formerly PsyS 5304). WORKSHOP: INTERVENTIONS AND PRACTICES IN EDUCATIONAL AND HUMAN
SERVICE PROGRAMS. (Cr ar; SoN only)

Concepts. Issues, and practices; development of educational and psychological support services in school and
human service settings. For practicing professionals.

5705 (formerly PsyS 5305). BEHAVIORAL ANALYSIS PROCEDURES WITH MILDLY AND MODERATELY
HANDICAPPED PEOPLE. (4 cr, §PsyS 5305; 5116. PsyF 5149. or Psy 5017 recommended)

Behavioral approaches to improving academic and personal-social behavior of mildly and moderately handi
capped people in mainstream and resource programs.

5706 (formerly PsyS 5306). BEHAVIORAL PROCEDURES WITH SEVERELY AND PROFOUNDLY HANDICAPPED
PEOPLE. (4 er, §PsyS 5306; 5116, PsyF 5149, or PsyS 5017 recommended) ~

BehaVioral approaches to developing self-care, Independent living and communication skills; elimination of self
stimulating, sell·abusive, and aggressive behaViors in such people.

5711 (formerly PsyS 5611). PRACTICUM: BEHAVIOR ANALYSIS CERTIFICATE PROGRAM. (Cr ar; prereq #)
Practical experience applYing behavioral intervention teChniques and prinCiples in applied settings.

5713 (formerly PsyS 5313). ASSESSMENT IN INFANCY AND EARLY CHILDHOOD. (3 cr, §PsyS 5313; S·N optional)
Issues related to psychological assessment of neonates, infants, and toddlers to age two; basic theory,
knowiedge, current research in relationship to current practices.

5801 (formerly PsyS 5301). WORKSHOP IN SCHOOL PSYCHOLOGY. (3-6 cr [max 6])
Concepts and techniques of psychological and developmental education applied to needs of specific groups of
educators, emphaSIZing classroom applications. Improving effectiveness of educational programming for
conceptual, moral, or ego development. Positive self identity. Interpersonal and affective growth.

5814 (formerly PsyS 5514). METHODS OF DEVELOPMENTAL INTERVENTION INTHE CLASSROOM: GROUP. (3
er, §PsyS 5514; prereq #; SoN optional)

Developmental approach to use of group techniques to promote psychological growth in the classroom.

5815 (formerfy PsyS 5515), METHODS OF DEVELOPMENTAL ASSESSMENT: THE PUPIL AND CURRICULUM
CONTENT. (3·6 cr [max 6J; SoN optional)

Practical approaches matching individual development with curriculum materials; developmental psychology
applied to assessment of individual pupils and instructional programs.

5849 (formerly PsyS 5549). ASSESSMENT OF THE PRESCHOOL CHILD, (3 cr, §PsyS 5549; prereq statistics or
measurement or grad course in assessment; SoN optional)

Review of assessment 01 children ages 0-5 from developmental perspective; overview of normal and abnormal
development; issues and techniques in cognitive, social, and emotional assessment; early education programs.

5900 (formerly PsyS 5900 and PsyF 5900), INDEPENDENT STUDY, (Cr ar [max 12J; prereq #)
Independent study in areas of special interest to students.

8111 (formerly PsyF 8544). KNOWLEDGE AND SKILL, (3 cr, §PsyF 8541 or §PsyF 8544)
AnalySIS of exrertlse in human problem solving; representation ot knOWledge and skill; issues in artificial
Intelligence; semantic memory, process of acquisition, design of training environments.

8112 (formerly PsyF 8547). SEMINAR: COGNITIVE PROCESSES OF THE ADOLESCENT AND EDUCATIONAL
IMPLICATIONS. (3 er, §PsyF 8547)

Critical issues in relationship between development of cognitive processes in adolescent and curriculum structure,
pedagogy, measurement practices, and evaluation procedures; discussion of research literature.

8113 (formerly PsyF 8548). PSYCHOLOGICAL ANALYSIS OF VERBAL LEARNING AND READING. (3 cr, §PsyF
8548; prereq 5111 or intro course in learning or #)

Discriminatory, decoding, semantic, and syntactic aspects; designs and procedures used to investigate
psychological problems.

8114 (formerly PsyF 8553). ETHOLOGICAL ISSUES IN EDUCATION, (3 cr, §PsyF 8553; prereq CPsy 5329 or #)
Analysis and interpretation of selected educational issues; planning of ethological studies in education;
examination of methodological issues in naturalistic observational research.

8115 (formerly PsyF 8554), INSTRUCTIONAL PSYCHOLOGY. (3 cr, §PsyF 8554; prereq course in learning and/or
instructional psychology)

Identification and analysis of issues in development of instructional theory; review and analysis of research in
teaching-learning processes in instruction; practice in design, development, evaluation of instructional techniques
and technologies.

8116 (formerly PsyF 8682). THEORETICAL DEVELOPMENTS IN INSTRUCTIONAL DESIGN. (3 er, §PsyF 8682;
prereq 5112 or PsyF 5152 or #)

Instructional theories as related to models of design; historical developments in reference to examination of
current theoretical models.

8128 (formerly PsyF 8980). RESEARCH PROBLEMS: INSTRUCTIONAL PSYCHOLOGY. (Cr ar [max 9J; prereq #)
Guided reading and research consultation; formulation of research designs.
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8129 (formerly PsyF 8940). RESEARCH PROBLEMS: LEARNING AND COGNITION. (Cr ar; prereq #)
Formulation 01 research designs.

8130 (formerly PsyF 8562). PERSONALITY DEVELOPMENT AND SOCIALIZATION. (3 cr. §PsyF 8562; prereq 1
grad course in personality or child psychology; concurrent regis in 8149 recommended)

Major research strategies; emphasis on educational and developmental influences on personality.

8131 (formerly PsyF 8565). DEVELOPMENT OF MORAL·POLITICAL JUDGMENT AND PROGRAMS IN VALUE
EDUCATION. (2-4 cr. §PsyF 8565; prereq #; concurrent regis in 8149 recommended)

Consideration of research and theory in moral judgment and political socialization, with emphasis on cognitive
developmental approach; consideration 01 value education programs.

8149 (formerly PsyF 8960). RESEARCH PROBLEMS: PERSONALITY. (Cr ar [max 9]; prereq #)
Formulation of research topics and designs.

8150 (formerly PsyF 8571). PSYCHOLOGY OF CONFLICT RESOLUTION. (4 cr, §PsyF 8571; prereq 5150 or PsyF
5170 or equiv)

Review of research and theory, application to practical settings.

8151 (formerly PsyF 8572). ORGANIZATIONAL DEVELOPMENT AND CHANGE. (4 cr, §PsyF 8572; prereq 5150 or
PsyF 5170 or equiv)

Review 01 theory and research procedures and methods lor changing organizations; special reference to
A educational organizations.

8152 (formerly PsyF 8573). SMALL GROUP PROCEDURES USED FOR PERSONAL AND ORGANIZATIONAL
CHANGE. (4 cr, §PsyF 8573; prereq 5150 or PsyF 5170 or equiv)

Review of theory, research, and procedures lor using small group techniques for changing individuals and
organizations. laboratory experiences to make applications and develop skills in leading small groups.

8153 (formerly PsyF 8574). SOCIAL AND PSYCHOLOGICAL INFLUENCES ON INDIVIDUAL BEHAVIORS. (3 cr,
§PsyF 8574; prereq intro course in social psych or #)

Social and stituational influences on individual behavior, focusing on effects of norms, peers, and others;
situational characteristics affecting evaluation by self or others.

8154 (formerly PsyF 8670). PRACTICUM IN GROUP LEADERSHIP. (3 cr, §PsyF 8670; prereq #)
Supervised practice in leading a discussion or activity group.

8169 (formerly PsyF 8970). RESEARCH PROBLEMS: SOCIAL PSYCHOLOGY. (Cr ar; prereq #)
Formulation of research topics and designs.

8210 (formerly PsyF 8120). METHODS IN EDUCATIONAL RESEARCH. (3 cr, §PsyF 8120; prereq spring qtr PhD
students only)

Methods and techniques employed in investigation and report of educational problems. Suggested for all
candidates for graduate degrees.

8211 (formerly PsyF 8520). SEMINAR: RESEARCH PLANNING. (1 cr [max 3))
Functional approach to planning empirical research projects appropriate for basis of Ph.D. thesis. Students
develop outlines of projects and present them for critical review by seminar members.

8220 (formerly PsyF 8522). ADVANCED THEORY OF MEASUREMENT. (3 cr, §PsyF 8522; prereq 521 1,8261, PsyF
5151, PsyF 8111 or #)

Principles underlying construction and use of psychological and educational measuring instruments, limitations of
tests for purposes of measurement and evaluation. Students may register concurrently or subsequently for 8239
for individual extensions and applications.

8221 (formerly PsyF 8523). THEORY OF PSYCHOLOGICAL SCALING. (3 cr, §PsyF 8523; prereq 5221 and 8261 or
PsyF 5121 and 8111 or #)

Principles and theories underlying unidimensional scaling of properties of psychological behaviors, with minor
attention to multidimensional scaling and mapping. Students may register concurrently or subsequently for 8239
for individual extensions and applications.

8239 (formerly PsyF 8920). PROBLEMS: MEASUREMENT, (1-3 cr [max 9))
Intensive study and individual research.

8245 (formerly PsyF 8525). SEMINAR: SPECIAL TOPICS IN EDUCATIONAL EVALUATION. (3 cr, §PsyF 8525;
prereq 5240 or PsyF 5125 or #)

Special topics in development and use of evaluation procedures in education.

8247 (formerly PsyF 8721), INTERNSHIP: EVALUATION. (3 cr [max 12); prereq #)
Practical experience on an evaluation project. Student is given speCified responsibilities under the supervision of
an evaluator.

8259 (formerly PsyF 8921). PROBLEMS: EVALUATION. (Cr ar; prereq 5243 or 8245 or PsyF 5621 or 8525)
Designing, implementing, analyzing strategies. Students work on their own problems, on evaluation problems of
school in area, or on problems associated with national curriculum projects.
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8260,8261, 8262 (formerly PsyF8110, 8111, 8112). STATISTICAL METHODS. (3crperqtr. §PsyF 8110.8111,8112;
prereq 5260 or PsyF 5110 Or Psy 3801 or equiv for 8260 .... 8260 for 8261 .... 8261 or 8262)

Foundations of statistical theory; practice in applying theories in solution of educational and psychological
problems.

8263 (formerly PsyF 8113). DESIGN AND ANALYSIS OF EXPERIMENTS. (3 cr, §PsyF 8113; prereq 8262 or PsyF
8112or#)

Functional approach to principles of efficient design of experiments and other types or observational programs;
improved sampling techniques; methods of analyzing observational results.

8264 (formerly PsyF 8114). MULTIPLE REGRESSION ANALYSIS. (3 cr, §PsyF 8114; prereq 5261 and 8261 or ...
f5261 or PsyF 5111, PsyF 8111 or #) "

Techniques appropriate to analysis 01 data in education and behavioral sciences including polynomial regression,
stepwise solutions. and analysis of variance; experience with computer applications.

8265 (formerly PsyF 8117). FACTOR ANALYSIS. (3 cr, §PsyF 8117; prereq 5261. 8261 or ~5261 or PsyF 5111,8111
or #)

Techniques appropriate to analysis of data in education and behavioral sciences including component, common
factor. and Image analysis; approaches to factor extraction, rotation, and factor score estimation; experience with
computer applications.

8266 {formerly PsyF 8510). ANALYSIS OF RESULTS FROM NONEXPERIMENTAL RESEARCH. (4cr. §PsyF8510;
prereq 8261 or PsyF 8511 or equiv or #)

Examination 01 quantitative techniques for drawing causal inferences. including path analysis, panel analysis.
multitrait, multimethod analysis, structural equation approaches and applications in social psychology of
education.

8279 (formerly PsyF 8910). PROBL.EMS: STATISTICS FOR STUDENTS IN EDUCATION AND PSYCHOLOGY. (Cr
ar)

Recent developments in statistical science; application to educational and psychological problems.

8280 (formerly PsyF 8130). COMPUTER APPLICATION TO STATISTICAL ANALYSES. (3 cr, §PsyF 8130; prereq
8262 or PsyF 8112 or equiv)

Use of computer to analyze data from behavioral sciences; interpretation of results; attention to large-scale
problems.

8281 (formerly PsyF 8530). SEMINAR: DEVELOPING COMPUTER APPLICATIONS. (3 cr, §PsyF 8530; prereq 5280
or PsyF 5330 and #)

Specific problems of computer utilization in research and development activities in behavioral sciences.
Laboratory experience.

8289 (formerly PsyF 8930). RESEARCH PROBLEMS: COMPUTER APPLICATIONS. (Cr ar; prereq #)
Recent developments in computer applications to educational and psychological problems.

8402-8403-8404t (formerly PsyS8302-8303-8304). COUNSELING THEORY AND PROCEDURES I, II, III. (3 creach.
§PsyS 8302-8303-8304; prereq ~8502 and #for 8402...8402, ~8503, #for 8403...8403, ~8504, #for
8404)

Introduction to theory and practice of individual and group counseling; theoretical approaches to counseling and
vocational choice theories; utilization of diagnostic principles, dynamics of interviewing; small group dynamics.

8410 (formerly PsyS 851 0). SEMINAR: ADVANCED COUNSELING THEORY. (4 cr, §PsyS 851 0; prereq PhD student,
#)

Theoretical positions in learning and personality development relating to emerging theory of counseling.

8411 (formerly PsyS 8511). SEMINAR: ADVANCED COUNSELING RESEARCH. (4 cr, §PsyS 8511; prereq PhD
student, #)

Seminar for doctoral students interested in designing and executing small scale research projects.

8412 (formerly PsyS 8512). SEMINAR: ADVANCED COUNSELING RESEARCH. (4 cr, §PsyS 8512; prereq PhD
student, #)

Seminar for doctoral students interested in professional development issues and in designing and executing small
scale research projects.

8420 (formerly PsyS 8140). COLLEGE STUDENT PERSONNEL WORK-FOUNDATIONS AND SCOPE. (3 cr,
§PsyS 8140; prereq course in higher education or concurrent registration or #)

For potential personnel workers in college or univerSity; scope, administration, coordination, and evaluation of
program.

8421 (formerly PsyS 8541). COLLEGE STUDENT PERSONNEL WORK-HOUSING. (2 cr, §PsyS 8541 ; prereq 8420
or PsyS 8140)

Weekly seminar discussion of college student personnel work.

8422 (formerly PsyS 8542). COLLEGE STUDENT PERSONNEL. WORK-STUDENT ACTIVITIES. (2 cr, §PsyS 8542;
prereq 8420 or PsyS 8140)

Weekly seminar discussion of college student personnel work.
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8423 (formerly PsyS 8543). COLLEGE STUDENT PERSONNEL WORK-DISCIPLINE AND ADMINISTRATION. (2
cr, §PsyS 8543; prereq 8140 or PsyS 8140)

Weekly seminar discussion of college student personnel work.

8424 (formerly PsyS 8341). DIAGNOSIS AND TREATMENT OF COLLEGE LEARNING DIFFICULTIES. (3 cr, §PsyS
8341; prereq reading course, #)

Introduction to principles and practice; readings in research literature with emphasis on reading and study skills.

8431 (formerly PsyS 8505). MASTERS SEMINAR: CSPP. (Cr ar [max 6]; prereq MA student, #)
Discussion of significant issues in the field.

8432 (formerly PsyS 8503). DOCTORAL SEMINAR: CSPP. (Cr ar [max 6]; prereq doctoral student in CSPP. #)
Issues In the field.

8433 (formerly PsyS 8506). PROFESSIONAL SEMINAR: CSPP. (Cr ar [max 10); prereq specialist student, #)
Continuous enrollment required of all part-time students enrolled in speCialist program.

8434 (formerly PsyS 8504). SEMINAR: RESEARCH IN GROUP COUNSELING. (1-6 cr [max 6]; prereq 8404, 8604, or
5422. 5542, or PsyS 8304. 8604. or PsyS 5320, 5620, or #)

Designed to develop interest and skill; locus on identification 01 significant issues and development of Innovative
ideas. Individual and group research projects.

8441 (formerly PsyS 8605). PSYCHOLOGICAL CONSULTATION: THEORY AND PRACTICE. (5 cr. §PsyS 8605;
prereq yr of grad study in psychology or educational psychology. #)

Process of psychological consultation; vallous modes; review and relevant issues. Students will manage a
consultation experience.

8450 (formerly PsyS 8150). PSYCHOLOGICAL ASPECTS OF COUNSELING SUPERVISION. (3 cr, §PsyS 8150.
prereq 8410. 8504, or PsyS 8604 and #)

Consideratron of theories; review of relevant research; experience in development. management, and supervision
of counseling practrcum.

8502-8503-8504t (formerly PsyS 8602-8603-8604). COUNSELING PRACTfCUM I, II, III. (3 cr each. §PsyS 8602
8603-8604; prereq ~8402 and #Ior 8502...~8403 and 8502, #Ior 8503...~8404, 8503, # for 8504)

Supervised practice in counseling with individuals and groups; emphasis on systematic evaluation of progress
through direct observations, video and audio tapes.

8505-8506-8507t (formerly PsyS 8305-8306-8307). FIELD PLACEMENT IN COUNSELING AND STUDENT PER
SONNEL PSYCHOLOGY. (1-3 cr per qtr [max 9]; prereq MA student in CSPP; ~8402 and ~8502 for
8505...~8403 and ~8503 for 8506...~8404 and ~8504 for 8507)

Supervised involvement of beginning M.A. st~dents in appropriate agencies.

8510 (formerly PsyS 8701). INTERNSHIP: CSPP. (0-6 cr [max 9 cr for MA and specialist students, 18 cr for PhD
stUdents])

Supervised employment at department-approved sites.

8513-8514-8515t (formerly PsyS 8613-8614-8615). COUNSELING PRACTICUM: STUDENT COUNSELING BU
REAU. (3 cr per qtr [max 9], §PsyS 8613-8614·8615; prereq #)

Supervised experience in counseling at college and adult levels; 3 consecutive quarters beginning fall.

8520 (formerly PayS 8612). COUNSELING PRACTICUM: ADVANCED. (1-3 cr [max 6]; prereq #)
Opportunity to continue development of counseling skills. Each student aSSigned to senior staff member for
supervision.

8521 (formerfy PsyS 8640). PRACTfCE IN STUDENT PERSONNEL WORK. (1-3 cr [max 9]; prereq 8404, 8504, 8420,
5451 or PsyS 8304, 8604, 8140, 5540 or #)

Supervised practice in college student personnel work in settings selected to match student interest.

8524 (formerly PsyS 8641). CLINICAL PRACTICE IN DIAGNOSIS AND TREATMENT OF COLLEGE LEARNING
DIFFICULTIES. (3 cr, §PsyS 8641; prereq 8424 or PsyS 8341)

Supervised practice in group and individual work.

8612 (formerly PayS 8112). CURRENT ISSUES IN LEARNING DISABILITIES. (4 cr, §PsyS 8112)
Survey, analysis, application of relevant theories and research to current Issues in the field; devetopment of skillin
scholarly inquiry, Wilting, and debate.

8620 (formerly PsyS 8120). PSYCHOLOGICAL THEORY AND RESEARCH IN MENTAL RETARDATION. (4 cr,
§PsyS 8120)

Review 01 research and theories in context of relevant developmental theories; important contributions in primary
sources concerning principles of behavior and applied problems.

8621 (formerly PayS 8121). FUNCTIONAL ANALYSIS OF BEHAVIOR IN THE MENTALLY RETARDED. (4 cr, §PsyS
8121; prereq 8620 or PsyS 8120 or #)

Empirical approach to study of development in mentally retarded, emphasizing psychological research;
procedures for deriving appropriate field applicatrons; generating and implementing researchable questions.
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8651 (formerly PsyS 8151). THEORIES OF EDUCATING DISTURBED CHILDREN. (3 cr, §PsyS 8151; prereq #)
Applications of major personality theories to education of children with behavioral disorders. ,

8652 (formerly PsyS 8152). RESEARCH IN EDUCATION OF DISTURBED CHILDREN. (3 cr. §PsyS 8152; prereq #)
Review; critical analysis of specific designs and procedures; critique of current status of research. ~

8695 (formerly PsyS 8501). RESEARCH IN SPECIAL EDUCATION. (1 Cr [max 3])
Preparation for M.A. colloquium paper research; critique of research with handicapped children; review of
research In special education.

8701 (formerly PsyS 8601). ADVANCED PRACTICUM. (Cr ar; prereq #)
Experience planned with supervising professor in college teaching, supervision of student teachers or other forms
of advanced professional practice. Usually taken by advanced graduate students. ~

8702 (formerly PsyS 8502). SEMINAR: SPECIAL EDUCATION. (Cr ar; prereq #)
Special tOPiCS and schedules announced by department.

8706 (formerly PsyS 8301). BEHAVIORAL RESEARCH WITH HANDICAPPED STUDENTS. (Cr ar [max 4J; prereq
5601 or PsyS 5101 or Psy 5017 or #)

Analysis and synthesis of recent research applying operant principles and methodology to academic and
personal-social development of exceptional individuals.

8720 (formerly PsyS 8540). LANGUAGE ACQUISITION AND LEARNING THEORY. (3 cr. §PsyS 8540; prereq #)
Recent trends In developmental psycholinguistics; consideration of behavioristic, neobehavioristic, and biological .
theories. '1

8725 (formerly PsyS 8525). SOCIOCULTURAL THEORY AND RESEARCH ON HANDICAPPING CONDITIONS. (4
cr, §PsyS 8525)

Service arrangement. effects of labeling and stigma. deinstitutionalization, epidemiological trends: impact of
handicapped person on family and society; adult/community adjustment, social position. influenceo! social forces;
cross-cultural research and legal and economic factors.

8760.8761 (formerly PsyS 8560, 8561). SEMINAR: ADMINISTRATION OF SPECIAL EDUCATION. (3 cr per qtr,
§PsyS 8560. 8561 or §EdAd 5180. 5181; prereq 5660 or PsyS 5160, EdAd 5103 or #)

Problems of administration and organization of special education programs.

8780 (formerly PsyS 8580). SEMINAR: THE DISADVANTAGED. (3 cr. §PsyS 8580)
Psychological theory and research with implications for educational planning and procedures.

8810 (formerly PsyS 8310). TECHNIQUES OF PSYCHOEDUCATIONAL ASSESSMENT. (5 cr, §PsyS 8310; prereq
#)

Current approaches to evaluation of individual child in context of educational setting: behavioral observations;
interviewing procedures; administration and interpretation of standardized intelligence tests including Stanford
Binet and Wechsler scales. Field experiences require full day or two mornings a week.
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8811 (formerly PsyS 8311). TECHNIQUES OF PSYCHOEDUCATIONAL ASSESSMENT: SPECIAL POPULA-
TIONS. (5 cr, §PsyS 831 t; prereq 8810 or PsyS 8310. #)

Individual assessment procedures appropriate for evaluating children with cerebral dysfunction, learning
disabilities. physical handicaps. Field experiences in specialized educational settings require full day or two
mornings per week for practicum.

8812 (formerly PsyS 8312). PERSONALITY APPRAISAL IN CHILDREN AND ADOLESCENTS. (5 cr, §PsyS 8312;
prereq #)

Individual assessment of personality functioning in school-age children and adolescents; administration. scoring,
and interpretation of objective and projective instruments. Full day or two mornings per week required for
practicum.

8813 (formerly PsyS 8513). THEORIES AND METHODS OF INTERVENTION: INDIVIDUALS. (3 cr, §PsyS 8513)
Psychological intervention appropriate for disorders found in school-age populations. Provides basic knowledge
of various intervention methods: individual verbal psychotherapy. plan therapy, milieu therapy, family intervention,
conditioning techniques.

8814 (formerly PsyS 8514). THEORIES AND METHODS OF INTERVENTION: GROUPS. (3 cr, §PsyS 8514)
Training in use of group techniques in schools: use of T-group method. Designed to increase skills in problem
solVing, deCISion making, communication, and conflict resolution.

8815 (formerly PsyS 8515). THEORIES AND METHODS OF INSTRUCTIONAL INTERVENTION. (3 cr, §PsyS 8515;
prereq 8810, 8811, or PsyS 8310, 8311 or #)

Theoretical considerations and training in use of functional techniques and appropriate preventive and remedial
procedures. Emphasis on psychological implications of individual and classroom instructional practice and
consultation skills With school personnel.

8820 (formerly PsyS 8520). SEMINAR: RESEARCH IN SCHOOL PSYCHOLOGY. (2 cr [max 6J, §PsyS 8520; prereq
#)

Seminar for doctoral candidates planning dissertation research in school psychology.
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8821 (formerly PsyS 8508). SEMINAR: SCHOOL PSYCHOLOGY. (Cr ar; prereq #)
Intensive study of significant topics from behavioral sciences as they apply to contemporary educational
problems.

8831 (formerly PsyS 8610). PRACTICUM: SCHOOL PSYCHOLOGICAL SERVICES. (1-5 cr; prereq #)
Typical functions of school psychologists; assessment procedures, case studies, consultation with parents.
school personnel, and community agencies. Field experience under supervision, participation in seminar
required.

8832 (formerly PayS 8600). CLINICAL PRACTICE IN SCHOOL PSYCHOLOGY. (1·5 cr; prereq 8810 or PsyS 8310)
Supervised diagnosis and treatment of children referred to psychoeducatlonal settings; training in broad range of
approaches to problems of adjustment in school-age children, their families, schools, and community settings.

8840 (formerly PsyS 8700). INTERNSHIP: SCHOOL PSYCHOLOGICAL SERVICES. (5-15 cr; prereq 8831 or PsyS
8610, #)

Advanced field experience for doctoral candidates in school psychology.

8841 (formerly PayS 8710). INTERNSHIP: INSTRUCTION ANO SUPERVISION IN SCHOOL PSYCHOLOGY. (1-9 cr;
prereq 8840 or PsyS 8700 or #and doctoral candidate in school psychology)

Experience and tutorial for doctoral candidates preparing to train school psychologists in higher education
settings.

8853 (formerly PsyS 8153). NEW APPROACHES TO PSYCHOPATHOLOGY IN CHILDREN AND ADOLESCENTS.
(3 cr, §PsyS 8153)

Alternative formulation of childhood disorders, emphasizing competency training rather than medical nosology.

8900 (formerly PayS 8900). RESEARCH PROBLEMS. (Cr ar; prereq #)
Research methodology and techniques; examination of literature; participation in formulating and executing
research proposal.

8910 (formerly PsyS 8910). DIRECTED STUDY. (Cr ar; prereq #)
Reading and analysis of research on selected problems.

ELECTRICAL ENGINEERING (EE)
Regents' Professor: Lawrence Markus

Professor: E. Bruce Lee. acting head; Allen Nussbaum, director of graduate studies, Vernon D. Albertson; LeRoy T.
Anderson (emeritus); J. Alex Carruthers; Keith S. Champlin; Lorne M. Chamn; Robert J. Collins; Morton Hamermesh;
Jack H. Judy; Richard Y. Kain; K. S. P. Kumar; Robert F. Lambert; Hendrik J. Oskam; William T. !"ena; Mahmoud
Riaz; Otto H. Schmitt (emeritus); Belle A. Shenoi; Michael Shur; Aldert van der Ziel (emeritus); Flaymond M. Warner,
Jr.; Gottfried K. Wehner (emeritus)

Adjunct Professor: David Lamb; David S. La; Rolf Mueller (emeritus); Frederick M. Waltz

Associate Professor: Bernard V. Haxby, associate head; Fredric N. Bailey; James E. Holte; Mostafa Kaveh; Larry L.
Kinney; Sidney C. Larson (emeritus); Thomas S. Lee; Narendra Mohan; William P. Robbins; Rolf Schaumann; Alfons
A. Tuszynski; Harry Wechsler

Adjunct Associate Professor. Ralph D. Masiello

Assistant Professor: Philip I. Cohen; Douglas W. Ernie; In S. Hwang

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered- M.S.E.E. (Plan A and Plan B), M.E.E., and Ph.D.

Curriculum- Emphases in the major are solid state and physical electronics, surface
physics, thin films, sputtering, noise and fluctuation phenomena, quantum electronics,
plasma physics, automation, power systems theory, wave propagation, communication
systems and theory, optics, lasers, fiber optics, acoustics, holography, magnetism,
semiconductor properties and devices, VLSI and WSI engineering in theory and practice,
network theory, signal and image processing, and computer and systems engineering.
Interdisciplinary work is also available in bioelectrical sciences, control sciences, computer
sciences, hydro-acoustics, solar energy and applications of systems theory to urban
transportation and economic planning, and biological modeling.

Prerequisites for Admission- Graduate work is open to students who have shown
exceptional scholarship and ability in an accredited undergraduate curriculum in electrical
engineering or physics. Consideration is given to students who have completed another
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curriculum in engineering, science, or mathematics which includes sufficient preparation to
pursue a graduate program in electrical engineering. In some instances, additional
preparatory studies may be required after admission.

Special Application Requirements- Foreign students applying from overseas are
expected to score at least 550 on the TOEFL. Foreign students applying from within the
country should furnish letters attesting to their ability to understand technical instruction in
English from United States faculty members. Students submitting transcripts from non
American institutions should furnish letters of recommendation that verify their academic
standing in a specific way (e.g., class rank). Entry other than in fall quarter is nol
recommended.

Master's Degree Requirements- For the M.S.E.E. degree, full-time students follow
a Plan A program unless permission is received from the adviser and the Graduate
Advisory Committee to complete a Plan B program. The Plan B program is available to part
time students only. For the M.E.E. degree, see PROFESSIONAL MASTER'S DEGREE IN
ENGINEERING in the General Information section of this bulletin. The final examination for
the master's degree is oral.

Doctoral Degree Requirements- The written preliminary examination is conducted
by the department twice each year. Students who enter the program with the M.S.degree or
who obtain department permission to bypass the M.S. degree must pass the examination
during their first academic year in residence. All other students must pass the examination
before the end of their second academic year in residence.

Language Requirement- For the master's degree, none. For the Ph.D. degree,
reading knowledge of one foreign language acceptable to the Electrical Engineering
Graduate Committee, satisfactory completion of the department's program in oral paper
presentation, or a collateral skill is required.

For Further Informatlon- Contact the director of graduate studies, Department of
Electrical Engineering, University of Minnesota, 123 Church Street S.E., Minneapolis, MN
55455.

Grad Sn? THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad S888. THESIS CR5DITS: DOCTORAL. (1-16 cr per qtr)

Courses Acceptable Only for Satisfaction of Minor Requirements
5002. DIGITAL SIGNAL PROCESSING. (4 cr; prereq 3012. IT student or grad IT major)

General concepts of signal processing; discrete-time systems and digital lilters.

5053. DESIGN OF DIGITAL CIRCUITS. (3 cr; prereq IT student Or grad IT major. 3062)
Design of modern digital integrated circuits at subsystem level. Nonlinear device models and their use to predict
system performance. Comparison of performance and topology of various logic families including TTL, MOS,
CMOS, I'l. and ECl.

5055. INSTRUMENTATION AND CONTROL ELECTRONICS. (4 cr; prereq 3012 or '3012,3052 or II, IT student or
grad IT major)

Characteristics of operational amplifiers; applications of operational amplifiers including A-D and D-A converters;
compensation of operational amplifiers; power amplifiers; semiconductor controlled rectifiers and their applica
tions; linear and switching voltage regulators.

5056. ELECTRONICS CIRCUITS LABORATORY. (1 cr; prereq 3401, '5055, IT student or grad IT major)

5062. COMMUNICATION CIRCUITS. (4 cr; prereq upper div EE student or grad IT major. 3012. 5055 or II)
Design and analysis of electronic circuits common to communication systems and instrumentation incorporating
the latest IC technology. Typical circuits include tuned amplifiers, mixers, modulators, and phase-locked loops.

5090. DIGITAL CIRCUIT DESIGN LABORATORY. (1 cr; prereq '5053)

5091. COMMUNICATION CIRCUITS LABORATORY. (1 cr; prereq '5062)

5112. ELECTROMAGNETIC BOUNDARY VALUE PROBLEMS. (4 cr; prereq 5100 or II. IT student or grad IT major)
Review of static field theory with applications. Boundary value problems. Quasi-statics. Reflection and refraction
of plane waves. Properties of guided waves. Rectangular and circular wave guides. Resonant cavities.
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5113. PROPAGATION OF ELECTROMAGNETIC FIELDS. (4 cr; prereq 5100 or #, IT student or grad IT major)
Review of transienfs on transmission lines. Pulses on lossy transmission lines. Coupled transmission lines.
Superconducting transmission lines. Microwave networks and S-parameter design. Radiation and antenna
arrays. Wave propagation in anisotropic media. Microwave electronics.

5120. ACOUSTICS FOR ARCHITECTS AND PLANNERS. (3 cr; prereq Math 1231, Phys 1122 or 1052 or #.some
background in statistical methods desirable; not for electrical engineering majors)

Sound, both indoors and out-of-doors. with special reference to nOise and its abatement. BUilding and community
noise sources, their properties and response measures. Design procedures for noise control in buildmg
technology and urban planning. Room acoustics.

5150. ELECTRICAL ENGINEERING MATERIALS. (4 cr; prereq 3111. Phys 3501 or #. IT student or grad IT major)
Electric, magnetic, and dielectric properties of materials as related to deVices used in electrical engineering.

5160. PHYSICAL ELECTRONICS. (4 cr; prereq 5150 or #, IT student or grad IT major)
Physics of solid state electrOnic devices important to electrical engineering: p-n junctions, Schottky barriers, BJTs,
MOSFETs, semiconductor laser. and topics ot current interest.

5162. SOLID·STATE TRANSDUCERS. (3 cr; prereq 5150, 5160 or #, IT student or grad IT major)
Design and operations of solid state devices used for transducing phySical and chemical signals.

5202. ANALOG COMMUNICATION. (3 cr; prereq upper div EE student or grad IT major, 3012. Stat 3091 or #)
Selected tOPiCS in analog communication systems: amplitude and frequency modulation. Spectral analysis and
effect of nOise in modulation systems. Detection.

5203. DATA COMMUNICATION. (3 cr; prereq upper div EE student or grad IT major, 3012, Stat 3091 or #)
Selected topics in pulse and digital communication systems: pulse modulation systems. pulse-code modulation.
Data-transmission systems including phase-shift keying and frequency-shift keying. Effect of noise. Coding.

5240. ANALOG COMMUNICATIONS LABORATORY. (1 cr; prereq ~5202)

5241. DATA COMMUNICATIONS LABORATORY. (1 cr; prereq ~5203)

5252. DIGITALCONTROL SYSTEMS. (3 cr; prereq upper div EE student or grad IT major, 3351 and 3352 or equiv, 5002
or ~5002)

Time and frequency domain analysis of discrete time and digital control systems. Data conversion and interfacing.
Digital computers as control system components. Software and hardware considerations in digital control system
design.

5253. LINEAR CONTROL SYSTEMS. (3 cr; prereq upper div EE student or grad IT major, 3012 or #)
Modeling. characteristics, and performance of feedback control systems. Stability, root-locus. and frequency
response methods. Compensator design.

5290. DIGITAL CONTROL SYSTEMS LABORATORY. (1 cr; prereq f5252)

5291. LINEAR CONTROL SYSTEMS LABORATORY. (1 cr; prereq ~5253)

5300. ELECTROMECHANICS. (4 cr; prereq 3011, 3110, /T student or grad IT major)
Principles of electromechanical energy conversion with applications to actuators, transducers, and rotating
machines. Performance characteristics derived from analytical models of ac and dc machines.

5310. ELECTRIC POWER SYSTEMS. (4 cr; prereq 5300 or #, IT student or grad IT major)
Introduction to power-system engineering. Modeling of power-system components: transformers, synchronous
generators, transmission lines, cables, and circuit breakers. Describing equations for power networks. Solution
techniques for load-flow and fault studies. Power-system relaying.

5322. ELECTROMECHANICAL PROCESSES AND DEVICES. (4 cr; prereq 5300 or #, IT student or grad IT major)
Principles of electromechanical energy conversion. Modeling of rotating machines Computer-aided, steady-state
analysis of DC and AC machines. Special purpose deVices: Single-phase machines, linear machines, stepper
motors. Solid-state motor control.

5332, 5333. ENERGY CONVERSION METHODS. (4 cr per qtr; prereq 3060. 3111, ME 3301, Phys 3501 or #)
Principles of energy conversion systems: thermodynamic considerations; various nonconventional energy
conversion systems with emphasis on technical, environmental, and economiC problems; special topics of current
interest.

5352. MICROPROCESSOR BASED DESIGN. (4 cr; prereq 5051, 5052, IT student or grad IT major)
Architecture and aSsembly-language programming of microprocessors. Input/output teChniques for microproces
sors. Design of systems based on microprocessors. Integral laboratory.

5355. MINI/MICRO COMPUTER SYSTEMS. (4 cr; prereq 3351, 3352. upper div IT major)
Minicomputers and microprocessors. Memory mapping. Advanced assembly programming and higher level
language programming. Direct memory access input-output techniques. Multiprocessor systems. Design
examples. Integral laboratory.

5470. DIRECTED STUDY. (Cr ar [may be repeated for crl: prereq .6)
Studies of approved topics, theoretical or experimental in nature.
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5478-5479t. INDUSTRIAL ASSIGNMENT III, IV. (2 cr per qtr; prereq 3477, regis in intern program)
Industrial work assignment in engineering intern program. Grade based on student's formal written report covering
quarter's work assignment.

Courses Acceptable for Satisfaction of Either Major or Minor Requirements

5500-5501-5502. SYNTHESIS OF ACTIVE AND PASSIVE NETWORKS. (3 cr per qtr; prereq grad student or #)
5500: Indefinite admittance matrix. Two-port parameters: properties and applications. Properties and reaiization
of LC, RC, and RLC immittances. Computer·aided approximation of gain and phase specifications (Butterworth.
Chebyshev, Thompson. elliptic. general); frequency transformation. 5501: Properties of transfer functions.
Computer-aided design of LC, RC. and RLC filters to satisfy magnitude or phase specifications. Magnitude and
phase equalizers. Sensitivity of losslesstwo-ports. 5502: Design of active filters. Properties of active devices.
Sensitivity. Design of slngle-amJlifier and multi·amplifier biquads. Reaiization of high-order transfer functions
(cascade approach and ladder simulations). Theory and design of switched-capacitor filters.

5511-5512. DIGITAL FILTERS AND SIGNAL PROCESSING. (3 cr per qtr; prereq grad student or #)
5511: Theory of discrete-time systems. Z-transform, sampling and interpolation. Discrete-Fourier transform.
Several methods of designing fi1Ite-impulse-response and infinite-response filters. 5512: Quantization effects.
Theory of two-dimensional digital filters and image processing. Fast-Fourier transform and appiication of digital
Signal processing. Adaptive and homomorphic filtering.

5560. BIOMEDICAL INSTRUMENTATION. (4 cr; prereq #)
Biological signal sources. Electrodes, microelectrodes, other transducers. Characteristics of ampiifiers for
biomedical applications. Noise in biological signals. Filtering, recording. and display. Protection of patients from
electrical hazards. Experiments in neural and muscle stimulation, EKG and EMG recording. neuron simulation,
filtering and low-noise amplifiers.

5571. VLSI ENGINEERING: CIRCUIT DESIGN. (3 cr; prereq grad student in EE. CSci. or Phys or #)
Design of large monoiithic circuits explored at transistor, circuit. gate. register. and subsystem levels. Presentation
of mathematical abstractions and discussion of physical complications. Topics pecuiiar to VLSI and wafer scale
integration given prominence. Testabliity, errOr correction, fault tolerance, and yield management treated as
inseparable from design effort.

5572. VLSI ENGINEERING: CHIP LAYOUT. (3 cr; prereq 5571)
NMOS, CMOS. and bipolar technologies. Appiication of graph theory to chip layout. Design rules and validation
techniques. Strategies for layout of mlcrocells and macros.

5573. VLSI ENGINEERING: TEST TECHNOLOGY. (3 cr; prereq 5572)
Trinary classification of faults and errors. Hardware description languages. Transistor-level test and diagnostics
with emphasis on memory chips. Circuit configurations for level-sensitive-scan, self-test, error correction, and
entrophic fault tOlerance. Yield management and hierarchical redundancy for wafer-scale integration.

5574. VLSI ENGINEERING: COMPUTER-AIDED DESIGN LABORATORY. (3 cr; prereq 5571 Or ~5571)

Creative use of design aids In parameter extraction, schematic capture, chip layout, channel routing, maze
routing, multilevel simulation, and artwork verification.

5575. VLSI ENGINEERING: CHIP DI:SIGN. (3 cr; prereq 5572 or ~5572)

Complete design of integrated circuits in MOS and bipolar technologies. Design will be evaluated by computer
simulation. Wafer fabrication and test will also be carried out with cooperation of area laboratories.

5576. VLSI MODELING AND PROCI:SSING. (3 cr; prereq 5572 or #)
Advanced modeiing and processing; arithmetic considerations. Algorithmically specialized processors: locality,
pipelining, and interconnection patterns. Special algorithms for signal processing, finite element problems, and
tree search (optimization).

5605. MICROWAVE CIRCUITS. (3 c'; prereq 3111,3062 or #)
Design of microwave semiconductor amplifiers and oscillators using s'parameter techniques. Realization of ...
circuits With microwave transistors and mlcrostrip iine. Broad band, high-power and low-noise considerations.

5606. ANTENNA THEORY AND DE~;IGN. (3 cr; prereq 3111 or #)
Fundamentals of antenna desilln for transmission and reception at radio and microwave frequencies. Antenna
analysis techniques. Antenna appiications including linear, loop, microstrip, aperture, and traveling wave
antennas; broad band antenns.s and antenna arrays.

5610. ENGINEERING APPLICATIONS OF COHERENT LIGHT. (3 cr; prereq 51 00 or Phys 3011 or #; 31ect hrs per wk)
Sources of coherent iight. Cohment light beams with treatment of coherence, diffraction, Gaussian beams, and
phase locking. Properties and uses of crystalline matenals as modulators. Holography, integrated optics, and
laser-induced fusion.

5620. ENGINEERING ACOUSTICS. (4 cr; prereq sr in IT or #)
Radiation and reception of acoustic waves. Acoustic sensors. Waveguides, cavities, and wave filters. Acousto
electric analogies and transducers. Methods of linear acoustic wave system theory applied to underwater sound,
speech processing, and imaging.
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'f 5625. FOURIER OPTICS. (4 cr; prereq 3011, 3111 or #)
Fourier analysis of optical systems and Images with applications to spatial filtering. optical Information processing.
and holography, Fresnel and Fraunhoferdlffraction. Current topics such as speckle Interferometry, hybrid (optical
digital) information processing systems, and computer-generated holograms.

5630. CONTEMPORARY OPTICS. (4 cr; prereq 5100 Of Phys 3012 or #; 3 lect and 1 problem hrs per wk)
Current developments in optiCS. Theory of lasers and their applications In holography. nonlinear optiCS, etc.
Nonlinear optics. Optics 01 anisotropic media. Theory 01 image formation and spatial filtering. Properties 01 optical
detectors.

5650. DYNAMICAL METHODS IN ELECTRICAL ENGINEERING. (3 cr; prereq grad student)
., Lagrange and Hamilton formulations of dynamics, with applications to electromagnetic systems Lagrange's

equations; dissipative forces; normal coordinates and small oscillations; Hamilton equations; variational prinCiples
lor discrete and continuous systems.

5651. THERMODYNAMIC METHODS IN ELECTRICAL ENGINEERING. (3 cr; prereq grad student or #)
Basic thermodynamic concepts and laws. with special application to elecfromagnetic systems. Energy. entropy,
and thermodynamiC potentials; application to electrically and magnetically polarizable materials, rigid or elastiC,
piezoelectricity, magnetostrlction, thermoelectriCity, reciprocal relations ,n reversible and Irreversible processes.

5652. STATISTICAL-MECHANICAL METHODS IN ELECTRICAL ENGINEERING. (3 cr; prereq 5650, 5651 or #)
Classical and quantum-statistical mechanics, with application to materials and problems of electrical engineering.
Statistical ensembles, phase space, LiOUVille theorem, the canonical ensemble, the partition function. ClaSSical
and quantum sfatlstics. Relation between statistical mechanics and thermodynamics. Classical and quantum
calculations of susceptibilities.

5654-5655-5656. HIGH-SPEED, COMPOUND SEMICONDUCTOR DEVICES 1-11-111. (3 cr per qtr; prereq ~5660 or #)
5654: Group III-V maferials for devices; electron transport in GaAs, materials, reqUirements, and technology.
5655: Digital GaAs infegrated cirCUits; monolithic GaAs microwave cirCUits; FET fabrication technology; other
microwave devices; modulation-doped FETs. 5656: Metal-seminconductor contacts for III-V semiconductors;
transferred electron devices; GaAs FETs.

5660-5661-5662. SEMICONDUCTOR PROPERTIES AND DEVICES. (3 cr per qtr; prereq 3101 or #)
Principles and properties of semiconductor devices. Selected tOPiCS in quantum and statistical mechanics, cryslal
structures, semiconductor properties; transistor action and other deVice phenomena; influence of surfaces.
Treatment of actual devices. Large-scale integrated-circuit principles.

5666-5667-5668. MAGNETIC PROPERTIES OF MATERIALS AND APPLICATIONS. (3 cr per qtr; prereq #)
5666: Magnetic measurement techniques, phYSical principles of magnetism, and properties of magnefic materials
with applications. 5667: Physical principles of crystalline and induced magnetic anisotropy, magnetostrlction,
magnetic domains and the magnetization process, fine particles and thin films and magnetization dynamics. 5668:
Properties of soft and hard magnetic materials with applications such as thin film memories, permanent magnets,
magnetic recording, and magnetooptics.

5669. MAGNETIC RECORDING. (3 cr; prereq #)
Review of fundamental magnetics concepts relevant to magnetic recording. Introduction to basic models of
longitudinal and perpendicular magnetic recording and reproduction processes. Comparison of deSign, fabrica
tion, and performance of conventional and thin film heads, tapes, disks, and recording systems,

5670. BASIC MICROELECTRONICS. (4 cr; prereq #)
Experimental and theoretical studies of the basic physical processes used in microelectronic device fabrication.
Transistor and integrated-circuit layout, fabrication, and evaluation.

5680. PRINCIPLES OF THIN FILM TECHNOLOGY. (4 cr; prereq #)
Introduction to principles of fabrication, characterization, and processing of thin films for engineering applications.
High-vacuum systems, thin film deposition techniques, energetics and kinetics of thin film formation, and
electrical, kielectric, magnetic, optical, and piezoelectric properties of thin films. Laboratory.

5700. INFORMATION THEORY AND CODING. (3 cr; prereq Stat 3091 Of #, IT sror grad Of EE adult special stUdent)
... Discrete information sources and channels, source encoding, the binary channel and Shannon'ssecond theorem.

Block codes for the binary channel.

5702. STOCHASTIC PROCESSES AND OPTIMUM FILTERING. (3 cr; prereq Stat 3091, grad standing or #)
Stochastic processes, linear system response to stochastic inputs. Gaussian process, Markov process. Linear
filtering, maximum-likelihood estimate, stochastic control.

5750. TOPICS IN SYSTEM ANALYSIS. (3 cr; prereq grad standing or #)
Linear system models, controllability, observability, stability. Structure of linear systems. Minimization on inner
product spaces.

5751. OPTIMIZATION TECHNIQUES. (3 cr; prereq grad standing or #)
Finite dimenSional optimization, Infinite dimenSional optimization. Controller synthesis for the linear, quadratic
problem.

5752. NONLINEAR SYSTEM DESIGN. (3 cr; prereq grad standing or #)
Characteristics of nonlinear systems, analysis of singular points, limit cycles, describing functions, Lyapunov and
Popov stability, computer simulation.
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5760. BIOLOGICAL SYSTEM MODELING AND ANALYSIS. (4 cr; prereq #)
Purposes of biological system modeling; advantages, limitations, and special problems. Models of nerve
excitation and propagallon. Biological control systems: respiratory system, cardiovascular system. Sensory
organs and vanous theones of perception. Limbs and locomotion. Biofeedback.

5802, ELECTRIC POWER SYSTEM ANALYSIS, (3 cr; prereq #)
Formulation of describing equatiolls and advanced computer methods of analysis of large-scale electric power
systems. Applications to the load-'Iow problem, faulted system calculations, stability studres. and economic
environmental dispatch.

5805. ELECTRIC POWER SYSTEM ENGINEERING. (3 cr; prereq #)
Control of large power systems. Power-system overvoltages and transients caused by faulls. switching surges.
and lightning. AC and DC electnc pO'Ner transmission anddistnbutlon; overhead and underground. Environmental
impact of electrical energy systems. Current research tOPiCS.

5808. DIRECT-CURRENT POWER CONVERSION AND TRANSMISSION. (3 cr; prereq #)
General aspects of DC power transmission and comparison wrth AC transmission. Theory of operation and control
of solid state AC DC power converters. Transients due to long DC transmission lines. System protectron and
harmonic filtering. Environmental impact. Current research topics.

5815. SEMICONDUCTOR POWER DEVICES AND APPLICATIONS. (3 cr; prereq 3061, IT sr or grad)
Terminal charactenstlcs and qualitative physics of power semiconductor devices. such as diodes. transistors.
thyristors, power MOSFETs, and optoelectronics. used in power electronics applications. Application of these
devices for AC and DC motor dnve and protection of devices.

5820. ELECTROMECHANICAL SYSTEM DYNAMICS. (3 cr; prereq #)
Electromechanical transducers ane rotating machines with emphasis on their dynamic performance in systems.
Stage models of machines. Computer-aided analysis of typical transient operations. Small·signal analysis.
Transient stability of power systerrs. Electromechanrcal components in control systems. Engineering appllca·
tions.

5851. APPLIED SWITCHING THEORY. (3 cr; prereq 5051 or #)
Boolean algebra. Synthesis with practical logic circuits. Combinational logic hazards. Sequential circuit theory and
practical design techniques.

5852-5853. DIGITAL COMPUTER SYSTEMS. (3 cr per qtr; prereq 3351. 3352 or #)
Digital computer organization; register· level simulation; control unit design; microprogramming; memory organi
zation. InpuVoutput techniques; arithmetic unit deSign; features of larger computers.

5854. ADVANCED COMPUTER NETWORKS. (3 cr; prereq grad IT major or EE adult special student. CSci 5211 or #)
International Standards Organization (ISO) network architecture; topology analysis; data communication; satellite
and packet radiO networks; distributed systems and case stUdies.

5960·5961. ENGINEERING DESIGN. (3 cr per qtr; prereq #)
Application of mathematical and computational techniques to design problems chosen from a wide range of
engineenng disciplines. Frequent use of interdisciplinary problems. Topics include classical control theory.
discrete time systems, state-space analysis. distributed systems. microprocessors. and appropriate mathemati- ..
cal and statistical techniques. Weekly written reports required.

8000. ADVANCED TOPICS IN NETWORK THEORY. (Cr ar [may be repeated for cr]; prereq #)
Advanced tOpiCS selected from current or recently published literature.

8051·8052·8053. LARGE·SCALE INTEGRATED CIRCUITS. (3 cr per qtr; prereq #)
Standard LSI components includin!) monolithic semiconductor memories and microprocessors. with emphasis on
design of large arrays; popular tec1nologies. circuit architecture. device design. and dynamic response of MOS
and bipolar arrays; design rules of prrncipal technologies. layout topology. and interactive graphics.

8060. BIPOLAR TRANSISTOR THEORY. (3 cr; prereq 5660 or #) ...
Recent developments in device modeling with emphasis on bipolar junction transistor. High-level effects in base
and collector regions and their in·:errelationship.

8090. ELECTRONICS SEMINAR. (Cr ar [may be repeated for cr]; prereq #)
Current literature; individual assignments.

8110·8111·8112. PLASMA PHYSICS. (3 cr per qtr; prereq 5652 or equiv. #)
Plasma theory: electron and iorr orbits. self-consistent solutions. Maxwell-Boltzmann transport equation.
introduction to magnetohydrodynamics. Collision phenomena: introduction to the theory of collision. basic
collision processes. methods of measurement. Topics: Iheory of breakdown of gases. types of discharges.
emission of radiation by free electrons in a plasma.

8120·8121·8122. FUNDAMENTALS OF ACOUSTICS. (3 cr per qtr; prereq #)
Vibrations of system of mass-points. Extension to strings and membranes. acoustic elements. equations of
elasticity and waves in solid media. plates. and rods. Motion of compressible fluids and the acoustic equations.
solutions of the wave equation. acoustic radialion. transmission. diffraction. elc. Waves in inhomogeneous media.
ray acoustics and nonlinear effects. Radiation pressure and shock waves.
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8140. SEMINAR: PLASMA PHYSICS. (Cr ar [may be repeated for crl; prereq #)
Current literature; individual assignments.

8143. SEMINAR: MODERN OPTICS. (Cr ar [may be repeated for crl; prereq #)
Current literature; individual assignments.

8153-8154-8155. PROPERTIES OF SEMICONDUCTORS. (3 cr per qtr; prereq 8151. #)
Application of modern solid·state theory to study of specific semiconductor materials. Influence of band structure
and scattering mechanisms upon the electrical. optical. thermal. and thermoelectric properties. Plasma effects in
semiconductors at low and high frequency. Mathematical treatments of generation-recombination kinetics. carrier
injection. drill and diffusion. Utilization of semiconductor properties in devices, especially devices 01 current
importance.

8156-8157-8158. FERROMAGNETISM AND RELATED PHENOMENA. (3 cr per qtr; prereq 5652 or #)
Basic magnetic concepts. classical and quantum mechanical. Statistical mechanics of magnetization; spontane·
ous magnetization; types of ordered magnetic structure. Behavior of fine particles. Magnetic microstructures;
micromagnetics and domain theory; thin films. Magnetoelastic interactions. Dynamic phenomena.

8160-8161-8162. QUANTUM ELECTRONICS. (3 cr per qtr; prereq 5602. 5652. 5653 or #)
Properties of quantum systems: energy levels of atoms. molecules. and magnetic ions in crystafs. Interaction 01
radiation with matter. Stimulated emission. Ammonia masers. Paramagnetic resonance. Three-level solid-state
microwave masers, cavity and traveling wave. Noise properties. Optical masers: resonator properties and
pumping methods. Solid-state spectroscopy. Gas optical masers.

8170·8171-8172. FLUCTUATION PHENOMENA. (3 cr per qtr; prereq #)
Theory with applications to electrical engineering. Circuit noise, vacuum-tube noise and semiconductor noise.
influence upon per10rmance of amplifiers. mixes, solid-state devices, detectors, and sensitive measuring
equipment.

8190. SEMINAR: QUANTUM ELECTRONICS. (Cr ar [may be repeated lor crl; prereq #)
Current literature; individual assignments.

8191. SEMINAR: SURFACE PHYSICS. (Cr ar [may be repeated for cr]; prereq #)
Current literature; individual assignments.

8192. SEMINAR: MAGNETICS. (Cr ar [may be repeated for cr]; prereq #)
Current literature; individual assignments.

8203-8204. SIGNAL DETECTION AND ESTIMATION THEORY WITH APPLICATIONS. (3 cr per qlr; prereq 5702 or #)
Risk theory approach to detection and estimation. random process representation, signal parameter estimation.
Waveform estimation. detection of phase frequency and delay in signals. Applications to communications and
radar-sonar signal design and processing.

8206. DIGITAL IMAGE PROCESSING. (3 cr; prereq ;4!)
Selected topics in pattern recognition. Digital image processing and applications such as industrial automation
and robotics. optical character reading. biomedical image processing, remote sensing. and forensic.

8211. CODING THEORY. (3 cr. §5701; prereq 5700 or #)
Error correcting codes; cyclic codes. linite fields, and BCH codes; majority logiC decoding; burst error correction,
convolutional codes.

8220, TOPICS IN STATISTICAL THEORY OF COMMUNICATION. (3 cr [may be repeated lor cr with ;4!]; prereq 5700,
5702 or #)

Selected special topics associated with recent advances in statistical communication theory.

8240. SEMINAR: COMMUNICATION. (Cr ar [may be repeated lor cr]; prereq #)
Current literature; individual assignments.

8250-8251-8252. ADVANCED CONTROL TOPICS. (3 cr per qtr; prereq #)
Adaptive and learning systems, discrete systems. invariance. optimum control of deterministic and stochastic
processes, modeling of physical systems, and stability of dynamical systems.

8253. TOPICS IN LARGE-SCALE SYSTEMS. (3 cr; prereq #)
Modelling. control, and optimization problems in large-scale systems. Partitioning aggregation, decision theory,
team theory, and hierarchical control concepts as used in analysis and control of complex interconnected
systems. Current topics.

8256. TOPICS IN STOCHASTIC FILTERING AND CONTROL. (3 cr; prereq #)
Stochastic processes. mean square calculus, stochastic difference and differential equations, liflering via
innovations theory, Kalman-Bucy theory, engineering applications, suboptimum control 01 stochastic systems.

8257,8258. ADVANCED SYSTEMS THEORY I, II. (3 cr per qtr; prereq IT grad student, #)
Generalized linear systems: applications, structural properties, computational approaches, classification, functo
rial behavior, and synthesis.

8260. TOPICS IN NONLINEAR SYSTEMS. (3 cr; prereq #)
Current topics in stability analysis of nonlinear systems. design of controllers lor nonlinear systems, discrete-time
and stochastic nonlinear systems.
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8290. SEMINAR: CONTROL THEORY. ICr ar [may be repeated for cr]; prereq #)
Current literature; Individual assignments.

8291. SEMINAR: SYSTEM THEORY. (Cr ar [may be repeated for cr]; prereq #)
Current literature; individual assigrments.

8300-8301-8302. ADVANCED POWER-SYSTEM TOPICS. 13 cr per qtr; prereq 5802 or #)
Power-system design and operation. Steady-state and transient stability limits. Economic operation of intercon
nected systems. Surge phenomena and lerroresonance conditions on transmission lines. Power system control.
Reliability conSiderations. Future trends in power systems.

8340. SEMINAR: ELECTRIC POWER. ICr ar [may be repeated for cr]; prereq #)
Current literature, individual assignments in the areas of power systems and electromechanics.

8341. SEMINAR: ENERGY CONVERSION. (Cr ar [may be repeated for cr]; prereq #)
Topics relatll1g to physical processes Involved in conversion 01 energy in its several forms to electrical energy and
to devices that exploit these processes.

8352. FAULT OIAGNOSIS AND RELIAElLE DESIGN. 13 cr; prereq #)
Generation 01 fault tests for combinational and sequenlial machll1es; experiments on sequential machines;
simulation techniques; redundancy techniques; linear sequential circuits and codes; current topics.

8353. SEQUENTIAL CIRCUIT THEORY, 13 cr; prereq #)
AnalySIS and syntheSIS of asynchronous sequential circuits; algebra of partitions; simplification of incompletely ...
specified sequential machines; state assignments; current topics.

8355. COMPUTER ARCHITECTURE I. 13 cr; prereq 5853, CSci 5101 or #)
Systems requirements: trade-offs In meeting the reqUirements. Von Neumann systems structure. Control of single
streams; specification. sequencinn. algorithm structures. Memory systems; items. names. data structures,
senmentatlon, paging, cache memories. Pages systems. Examples selected from current systems.

8356. COMPUTER ARCHITECTURE II. (3 cr; prereq 8355)
(Continuation 01 8355) Input/output systems; devices, controllers, and channels. Data manipulation schemes;
renisters, stack and instruction sets. Controlling related processes; multiprogramming, multiprocessing, overlap,
pipelines, parallel machines. Examples selected from current systems.

8390. COMPUTER SYSTEMS SEMINAR ICr ar [may be repeated for crl; prereq #)
Current literature; individual aSSignments.

8450. SPECIAL INVESTIGATIONS. (1-4 cr [may be repeated for cr); prereq #)
Studies of approved tOpiCS, theorlltlcal or experimental in nature.

8451. ADVANCED TOPICS IN ELECTRICAL ENGINEERING. ICr ar [may be repeated for cr]; prereq #)
TopiCS vary according to needs a"d available staff.

8460, PLAN B PROJECT. 14 cr [no cr toward PhD]; may be taken once to satisfy requirement for Plan B master's
degree ...may appear on master's program, but may not be applied toward 20-cr minimum in major field;
prereq #)

Project toplcls) arranged between student and adviser. Written report(s).

8461. PLAN B PROJECT_ (2-4 Cr [no crtoward PhDI; may be taken once to supplement Plan B project(s)..may not be
applied toward 20-cr minimum in major lield; prereq 8460, #)

Written report.

ELEMENTARY EDUICATION-See Education (Curriculum and Instruc
tion).

ENGLISH (Engl)
Professor: Kent Bales. chair; Michael H"ncher, director of graduate studies; Chester G. Anderson; Michael Dennis

Browne; Thomas S. Clayton; Peter E. Firchow; Norman Fruman; Philip G. Furia; Wendell P. Glick; Edward M. Griffin;
J. DenniS Hurrell; Calvin B Kendall Andrew MacLelsh; William A Madden; Toni A H. McNaron; J. Lawrence
Mitchell; Gordon W. O'Brien; Peter ,J. Reed; Donald Ross, Jr.; Marty Roth; Ellen J. Steker1; Leonard H. Unger;
George T. Wright

ASSOCiate Professor: Lillian S. Bridwell; Robert L. Brown. Jr.; Alan Burns; Margery S. Durham; Genevieve J. Escure;
Shlriey N. Garner; Arthur I. Geffen; DaVid B. Haley; PatriCia Hampl; Gordon D. Hirsch; Archibald I. Leyasmeyer;
Robert Solotaroff; Madelon Sprengnether; Charles J. Sugnet

Assistant Professor: Lonnie J Durham; David B. Luke; Donna Przybylowicz; M. Charlotte Ward

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

214



English

Degrees Offered-MA (Plan B only) and Ph.D.

Curriculum-Two emphases are available in the master's program: language and
literature, and writing. The language and literature emphasis can also be completed
through Continuing Education and Extension.

Admission to the Program-Holders of a bachelor's degree may apply either to the
master's program or to the doctoral program. An MA degree can be gained en route to the
Ph.D. degree. Applicants to the Ph.D. program who show promise but whose qualifications
do not warrant direct admission to that program may be invited to enter the MA program.
Resident master's students who complete the master's qualifying examination with a high
score and whose academic record is superior may be invited to apply to the doctoral
program.

Prerequisites for Admission-A minimum of 16 credits in English, 12 of which must
be at the upper division level, is required, preferably including satisfactory courses in
Chaucer, Shakespeare, and Milton. Students who have not completed courses in Chaucer,
Shakespeare, or Milton are required to take them after admission.

Special Application Requirements-Three letters of recommendation, scores from
the General (Aptitude) Test of the Graduate Record Examination, and a writing sample,
such as a course paper, are required. The letters of recommendation and the writing
sample may be used to support an application for financial aid. Admission to the MA
program is on a quarter-by-quarter basis. Materials should be submitted by May 15 for fall
quarter, November 25 for winter quarter, February 25 for spring quarter, and May 15 for
either summer term. Admission to the Ph.D. program is normally for fall quarter, with
application materials due by February 1.

Master's Degree Requirements-The minimum requirement is 44 credits (normally,
eleven courses). For the master's degree with emphasis on language and literature,
course work must include at least 36 credits (nine courses) in English, of which 8 credits
(two courses) are at the 8xxx level-including 4 credits (one course) at the seminar level; 8
credits (two courses) in related fields outside of English; and three Plan B projects. For the
master's degree with emphasis on writing, course work must include at least 36 credits
(nine courses) in English-of which 20 credits (five courses) are in writing (inclUding one
seminar), and 16 credits (four courses) are in language and literature; 8 credits (two
courses) in related fields outside of English; and two Plan B projects.

The qualifying examination for both emphases is written, and is given two times a year,
during the fall and spring.

Doctoral Degree Requirements-The following courses are required: 8011 during
the first year of graduate study; two courses in literary criticism; three courses in English
language or linguistics; five quarters of seminar work, or four quarters of seminar work and

.. three quarters of work in 8xxx nonseminar courses; and a minor, or a supporting program of
20 credits, of which at least 8 will normally be taken outside of English.

A preliminary written examination is taken early in the student's graduate career. A
preliminary oral examination, usually taken soon after the completion of course work,
establishes the student's familiarity with a particular set of texts, which grounds research
leading to the doctoral dissertation. After the dissertation has been certified the student
defends it in a final oral examination.
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Language Requirements-For both master's emphases, a reading knowledge of
one classical or modern language approved by the director of graduate studies is required.
For the doctorate, a thorough reading knowledge of one classical or modern language
approved by the director of graduate studies, or a reading knowledge of two such
languages, is required.

215



Fields of Instruction

Minor Requirements for Students Majoring in Other Fields-A minimum of 16
undergraduate credits in English literature, including a course in Shakespeare, is a
prerequisite for entering into a minor in English.

For a master's program minor, a minimum of 16 graduate credits in English is required.
For a doctoral program minor, a minimum of 20 graduate credits in English is required.
Students should consult the director of graduate stUdies for selection of the appropriate
courses.

For Further Informatlon--Contact the director of graduate studies, Department of
English, 205 Lind Hall, University of Minnesota, 207 Church Street S.E., Minneapolis, MN
55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5151. 18TH-CENTURY ENGLISH NOVE:L. (4 cr)
Selected novels by such authors as Defoe. Richardson. Fielding. Smollett. Sterne. ar,d Jane Austen.

5152. 19TH-CENTURY ENGLISH NOVI:L. (4 cr)
Selected novels by such authors as Scott, Dickens. the Brontes, Thackeray, Eliot, and Hardy.

5153. 20TH-CENTURY ENGLISH NOVI:L. (4 cr)
Selected novels by such modern authors as Conrad, Ford. Joyce. Woolf, Lawrence, Forster, Cary, and Waugh.

5171. ENGLISH DRAMA TO THE TIME, OF SHAKESPEARE. (4 cr; prereq 3241 or 3242)
Mystery plays, moralities, interludes. academic and court plays; plays of Kyd, Marlowe, Lyly, Greene, and Peele.

5172. JACOBEAN AND CAROLINE DFlAMA. (4 cr; prereq 3241 or 3242)
Selected plays of Jonson, Tourneur, Webster, Middleton, Ford, and others.

5173. RESTORATION AND 18TH-CENTURY DRAMA. (4 cr; prereq 3241 or 3242)
The heroic play, tragedy, corned,' of manners, and sentimental comedy.

5174. MODERN DRAMA, 1880-1920. (4 cr)
Beginnings of modern realism, naturalism, and expressionism in English and Continental drama.

5175. MODERN DRAMA SINCE 1920. (4 cr)
Survey of chief dramatists, English, American, and Continental.

5211, OLD ENGLISH (ANGLO-SAXON). (5 cr)
An introductory study of the language to A.D. 1150. Selected readings in prose and poetry. Some attention to the
culture of the Anglo-Saxons.

5212. READINGS IN OLD ENGLISH PROSE AND VERSE. (4 cr; prereq 5211)
Critical reading of texts, introduction to versification.

5213. BEOWULF. (4 cr; prereq 5211)
Introduction to the Old English poem, with reading of considerable portions of text.

5215. MAJOR TYPES OF MIDDLE ENGLISH LITERATURE. (4 cr; prereq 5221)
Readings in Middle English, in romance, lyric, allegory, and devotional prose.

5216. MAJOR 14TH-CENTURY POEm. (4 cr; prereq 5221)
Readings in Gower, Langland, and the Pearl-poet.

5221. CHAUCER I: THE CANTERBURY TALES. (5 cr)
Reading of The Canterbury TaJes and introduction to Chaucer's language. Prerequisite for all courses in Middle
English literature (5215'5222).

5222. CHAUCER II: TROILUS AND CI~ISEYDE. (4 cr; prereq 5221 or equiv)
Troifus and selections from shorter poems.

5230. SPECIALIZED STUDIES IN RE~IAISSANCE LITERATURE AND CULTURE. (4 cr)
Topics specified in the Class Sc~edule.

5233. TUDOR AND ELIZABETHAN POETRY. (4 cr)
Selection from such 16th-centu/)' poets as Wyatt, Surrey, Spenser, Sidney, Shakespeare, Greville.

5240. ADVANCED SHAKESPEARE. (4 cr per qtr; prereq 3241 and 3242 or 3243 or #)
Intensive study of a few works, e)~ensive readings on particular topics. Course content varies with the term and
instructor.

5255,5256. 17TH-CENTURY PROSE AND POETRY TO 1660. (4 cr per qtr)
5255: From Bacon and Jonson to Burton and Herrick. 5256: From Herbert and Browne to Marvell and Felltham.
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5258. METAPHYSICAL AND CAVALIER POETRY. (4 cr)
Selected poems by John Donne, Ben Jonson. and their successors in the 17th century (e.g.. Herbert, Marvell.
Herrick, and Suckling).

5261. MILTON. (4 cr)
Paradise Lost, Samson Agomstes, minor poems. Areopagitica. and often. although not always. Paradise
Regained.

5280. MAJOR RESTORATION AND 18TH-CENTURY WRITERS. (4 cr per qtr [max 12])
Authors vary from year to year and will be specified in the Class Schedule.

5311,5312,5313. ROMANTIC WRITERS. (4 cr per qtr)
., Close examination of one. two, or three writers each quarter Authors will be specified in the Class Schedule

5331, 5332, 5333. VICTORIAN STUDIES. (4 cr per qtr)
Impact of revolutionary changes-social, religious, technological, aesthetic-upon English Victorian culture
(1830·1900) as evidenced in the works of such writers as Dickens, Tennyson. Carlyle, Ruskin, Browning, Arnold,
and Hardy. Authors will be specified in the Class Schedule.

5351. 20TH-CENTURY BRITISH POETRY. (4 cr)
Major figures; historical and intellectual background; poetic theory. Includes such figures as Hardy. Housman,
Hopkins, Yeats, Eliot, Auden, Thomas, Larkin. and Hughes.

.. 5354. CONTEMPORARY BRITISH LITERATURE. (4 cr)
Important authors, intellectual currents, movements, conventions, genres, and themes since 1950.

5361. W. B. YEATS. (4 cr)

5363, 5364. JAMES JOYCE. (4 cr per qtr)
5363: Life and early works, particularly Dubliners, A Portrait of the AroSI as a Young Man, and the ftrst four
episodes of Ulysses. 5364: Ulysses and Finnegans Wake

5365. T. S. ELIOT. (4 cr)

5414. CONTEMPORARY AMERICAN LITERATURE. (4 cr)
Important authors, intellectual currents, movements, conventions, genres, and themes since 1940.

., 5431, 5432. AMERICAN POETRY. (4 cr per qtr)
Critical survey; major figures; historical and intellectual background; poetic theory. 5431. Beginntngs to 1890.
Typical authors: Taylor, Poe, Whitman, Bryant, Dickinson. 5432: Since 1890. Typical authors: Frost. Stevens,
Pound, Eliot, Moore, Williams.

5451, 5452. AMERICAN NOVEL. (4 cr per qtr)
5451: Through the 19th century. Typical authors: Cooper, Hawthorne, Melville. Stowe, Twain. James 5452: Late
19th and 20th centuries. Typical authors: James, Drelser. Cather, Hemingway, Fitzgerald, Faulkner.

5471. AMERICAN DRAMA. (4 cr)
Critical survey of American drama; emphasis on 1914 to present; some representative American plays of the 18th,
19th, and early 20th centunes.

5481, 5482, 5483. FOLKLORE. (4 cr per qtr; prereq 5481 or 5482 or # for 5483)
5481: Introduction to folklore: folklore genres such as proverbs, oral prose narratives (tales and legends),
foodways, and games. Outltne of the history of folklore. 5482: Folklore as pertormance: the manner in which
folklore is transmitted and changed with concentration on how folklore functions in Itterature, the mass media, and
everyday activity. Emphasis on folk customs, festivals, heroes, humor, and medicine.

5486, 5487. FOLKSONG. (4 cr per qtr; prereq 5486 or # for 5487)
5486: introduction to Anglo· and Afro-Amencan folksong: basic elements of the folksong with emphasis on how
folksongs change over time and space; concentration on such genres as ballads, blues, broadsides, lyric, and

.. sentimental and topical songs. 5487: Development of Anglo· and Afro-American folksong: How these two streams
of American folksong influenced one another as well as the "folksong revival."

5513, 5514. EARLY AMERICAN LITERATURE. (4 cr per qtr)
5513: Beginnings to the Revolutionary period. 5514: The Revolutionary period through the first third of the 19th
century.

5530. EARLY 19TH·CENTURY AMERICAN WRITERS. (4 cr per qtr)
One, two, or three figures as speCified in the Class Schedule. Typical figures: Hawthorne, Emerson, Poe, Melville,
Thoreau.

5540. LATE 19TH·CENTURY AMERICAN WRITERS. (4 cr per qtr)
One, two. or three ligures as specified tn the Class Schedule. Typical figures: Whitman, Dickinson, Twain, James.
Howells, Crane.

5593. BLACK WRITERS OF THE UNITED STATES. (4 cr)
Prose, poetry, and drama, with emphasis on writers of the 20th century.
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5596. BLACK POETRY, 1746-1939. (4 cr, §Afro 5596)
The work of Phillis Wheatley, Jupiter Hammon, Frances Harper, Paul Laurence Dunbar, Claude McKay, Countee
Cullen, Jean Toomer, James Weldon Johnson, Langston Hughes, and Sterling Brown.

5597. CONTEMPORARY BLACK POETRY. (4 cr. §Afro 5597)
Afro-Amencan poetry since 1939, including Langston Hughes. Melvin Tolson. Robert Hayden, Gwendolyn
Brooks, AmICI Baraka, Don Lee, Nikki Giovanni, Soma Sanchez, and the "last poets."

5610. 20TH-CENTURY WRITERS. (4 er)
Authors vary from year to year and will be specified in the Class Schedule.

5620. BRITISH AND AMERICAN WOMEN WRITERS, (4 cr per qtr)
Readings of one or more women writers, perhaps working at various times within various forms. Writers specified
in the Class Schedule.

5632. THE ROMANTIC TRADITION. (4 cr)
Studies of one or more wnters of the romantic period and of the 18th or 20th centuries, emphasiZing either the
evolution of romanticism or Its continuation Into the :!Oth century.

5651,5652. TECHNIQUES OF POETRY. (4 cr per qtr)
Analysisof poetry. 5651: Form and sound; meter, stanza, euphony, free verse. 5652: Figurative language, diction,
syntax, imagery, metaphor.

5671. THEORY OF THE NOVEL. (4 cr)
Readings in theoretical critiCism of the novel with application to selected Bntish and American fiction.

5672. TECHNIQUES OF THE MODERN AND CONTEMPORARY NOVEL. (4 cr)
Readings in such wnters as Joyce, Woolf, Faulkner, Nabokov, Pynchon, Barth, and, occasionally, continental
European or Latin American wnters.

...
I

5691, 5692, 5693. FORM AND IDEA IN DRAMATIC LITERATURE. (4 cr per qtr; 3241 and 3242 recommended)
Dramatic types, In chronological sequence; analytical reading of selected representative plays. 5691: TragiC and
religious drama (classical, medieval, Renaissance, and modern); theories of tragedy. 5692: Comedy (classical,
Renaissance, and modern); theones of comedy. 5693: Experimental and nonrealistic drama.

5711. CLASSICS OF LITERARY CRITICISM. (4 cr)
An intensive stUdy of selected major works In the classic critical tradition, with emphaSIS on Aristotle and Coleridge
and attention to such authors as Plato, Horace, Longlnus, Sidney, Dryden, Johnson, Hume, and Eliot.

5712. LITERARY CRITICISM: PLATO TO DRYDEN. (4 cr, §CLrt 5712)
A survey, In English translation, of baSIC texts In Roman and Greek critiCism, studied to recover thelf original
meanings as well as to trace their influence on later tradition; representative texts of English neoclassical cnticlsm
up to 1700.

5713. LITERARY CRITICISM: POPE TO ELIOT, (4 cr; prereq 5712)
Major texts of English and Ame'ican critiCism from 1700 to the modern penod.

5714. MODERN AND CONTEMPORARY CRITICAL THEORY. (4 cr)
Readings in modern and "postmodern" literary cntlcism, with attention to contemporary movements, fheory, and
practice.

5753. LITERATURE AND THE OTHER ARTS. (4 cr)
An informal, highly tentative exploration of possible relationships of literature to theatre, music, painting and
sculpture, and architecture: how they influence one another and how their aesthetic and social roles are Similar
and different. Readings in English and American literature and in aesthetic theory; recordings; gallery visits.

5815. HISTORY OF THE ENGLISH LANGUAGE. (4 cr)
The development ot the English language from Old to Early Modern English: phonology, morphology, and syntax.

5821. OLD AND MIDDLE ENGLISH DIALECTS. (4 cr; prereq 5851 or #)
Dialect differentiation In Old andlor Middle English, based on phonemic-graphemic theory with some attention to
generative theory; close textual analySIS of dialect examples. ..

5831. AMERICAN ENGLISH. (4 cr)
History of the English language in the United States; significant regional variation.

5843. AMERICAN SOCIAL DIALECTS. (4 cr)
Methods for and results of investigating social and class vanation in American English; emphasis on urban
dialects.

5851. STRUCTURE OF MODERN E~IGLISH. (4 cr, §3851)
Survey of modern English grammar dealing with English phonology, syntax, and semantics; variations and
change In EngliSh.

5852-5853-5854. MODERN IRISH LANGUAGE. (5 cr per qtr)
Grammatical structures of modern Irish dialect of Connemara, Co. Galway; development of skills in both oral and
written language: vocabulary, manipulation of grammatical structures, speaking, listening, reading and writing
practice; modern Gaelic culture.
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5860. STUDIES IN THE ENGLISH LANGUAGE. (4 cr; prereq 5851 or #)
Topic (English phonoloQy, syntax, or semantics) specified in the Class Schedule.

5871. THE LANGUAGE OF LITERATURE. (4 cr)
The place of linguistic analysis in a theory of literary criticism; stylistic analysis in Europe and America since 1920;
examination of theories of linguistic description relevant to critical analYSIS; applications to texts in prose and
poetry.

5876. GRAMMAR AND RHETORIC. (4 cr)
Relationship between competence in English (described by a grammar-a syntax and semantics-of English)
and effective performance (described by a rhetoric of English).

5910 or 5920. TOPICS IN ENGLISH AND AMERICAN LITERATURE. (1-4 cr per qtr)
Topics specified in the Class Schedule.

5940 or 5950. FIGURES IN ENGLISH AND AMERICAN LITERATURE. (1-4 cr per qtr)
Figures specified in the Class Schedule.

8011. INTRODUCTION TO ADVANCED LITERARY STUDY. (4 cr)
Ends and methods of literary research. inclUding professional literary criticism. analytical bibliography, and textual
criticism, With attenflon to basic reference works, critical and scholarly journals, bibliographies of broad and narrow
literary subjects, and forms of presenting results of critical and scholarly investigation.

8050. STUDIES IN SPECIAL SUBJECTS. (4 cr)
Topics speCified in the Class Schedule.

8111 through 8119. PROSEMINARS. (4 cr each)
Designed to acquaint students With some characteristic literature of a given period and to offer sufficient
preparation for work in graduate seminars. Some attention to baSIC schOlarly and critical work bearing on the
period.

8111. PROSEMINAR IN MEDIEVAL STUDIES

8112. PROSEMINAR IN RENAISSANCE STUDIES

8113. PROSEMINAR IN 17TH-CENTURY STUDIES

8114, PROSEMINAR IN 18TH-CENTURY STUDIES

., 8115. PROSEMINAR IN THE ENGLISH ROMANTIC MOVEMENT

8116. PROSEMINAR IN VICTORIAN STUDIES

8117. PROSEMINAR IN EARLY AMERICAN LITERATURE

8118. PROSEMINAR IN 19TH-CENTURY AMERICAN LITERATURE

8119. PROSEMINAR IN 20TH-CENTURY BRITISH AND AMERICAN LITERATURE

8210 through 8810. SEMINARS. (4 cr each)
Descriptive title speCified In the Class Schedule.

8210. MEDIEVAL STUDIES

8220. CHAUCER

8230. RENAISSANCE STUDIES

8240. SHAKESPEARE

8250. 17TH-CENTURY STUDIES

8270, 18TH-CENTURY STUDIES

_. 8310. STUDIES IN THE ENGLISH ROMANTIC MOVEMENT

8330. VICTORIAN STUDIES

8480. STUDIES IN FOLKLORE

8510. STUDIES IN EARLY AMERICAN LITERATURE

8530. STUDIES IN 19TH-CENTURY AMERICAN LITERATURE

8540. AUTHORS OF THE AMERICAN RENAISSANCE

8590. STUDIES IN AFRO-AMERICAN LITERATURE

8610. STUDIES IN 20TH-CENTURY BRITISH AND AMERICAN LITERATURE

8650. STUDIES IN POETRY

8670. STUDIES IN PROSE FICTION
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8690. STUDIES IN DRAMA

8710. STUDIES IN CRITICISM

8720. STUDIES IN FEMINIST GRITICISM

8750. STUDIES IN AESTHETICS

8810. STUDIES IN THE ENGLISH LANGUAGE

8970. INDEPENDENT READING. (1-15 cr; prereq #)

Writing
5100. ADVANCED NONFICTION WRITING. (4 cr per qtr [16 cr max]; prereq 6)

For students with experrence in nonfiction writing. The crrtical review, the essay as a literary form. copy editing.
technical editing and writing. Topics announced in the Class Schedule.

5101,5102,5103. AOVANCED FICTION WRtTING, (4 cr per qtr; prereq # or 6)
For students with considerable Bxperience in writing fiction.

5104,5105,5106. ADVANCED POETRY WRITING. (4 cr per qtr; prereq # Or 6)
For students witn considerable l~xpenence in writing poetry,

5109. MEMOIR WRITING. (4 cr; prereq # or 6)
Autobiographical prose writing. Students read numerous memoirs, consider aspects at memory and imagination
and the memoir genre, and write their own autobiographical pieces. Emphasis on reading as well as writing. Many
suggested exercises, most takM from class readings.

5970. DIRECTED STUDY IN WRITING. (1-4 cr; prereq #)
Projects In writing poetry, fiction, drama, and nonfiction, or study of ways to Improve writing.

8410. GRADUATE SEMINAR: WRITING OF NONFICTION PROSE. (4 cr; prereq #)
Writing, editing, and criticism of nonfiction prose in various genres. Some common assignments, but each student
works on individual assignments.

8420. WRITING OF FICTION. (4 cr; prereq #)
Writing of f1cliOn with focus on full-length book, i.e., a novel or collection of short stories. Some common
assignments, but each student Narks on Individual proJect.

8430. WRITING OF POETRY. (4 cr; prereq #)
Writing of poetry With focus on the exploration and practice of various styles. Some common assignments, but
each student works on individual project.

ENGLISH AS A SECOND LANGUAGE
Professor: Betty W. Robinett

Associate Professor' La. y G. Hutchinscn, director ofprogram; Jeannette Gundel, director of graduate studies; Bruce T.
DOWning; Amy L. Sheldon

ASSistant Professor: Nancy Stenson; Elaine E. Tarone; George Yule

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.A. (Plan B only),

Curriculum-The program offers a master's degree for those wishing to teach
English as a second or foreign language. The major emphasis is on preparation in the field
of linguistics. Elective course work allows students to specialize in language acquisition,
English for special purposes, and materials development.

Prerequisites for Admls;sion-A bachelor's degree in the liberal arts or sciences with
a strong academic record is required.

Special Application Requirements-Scores from the General (Aptitude) Test of the
Graduate Record Examination, three letters of reference, and a statement of the
applicant's research interests in the field are required. Non-native speakers of English must
submit TOEFL scores (minimum 550). Students may begin the program fall quarter or first
summer session. Applications for both admission dates are due on March 15. Applications
for financial aid must be submitted by January 15.
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Master's Degree Requirements-ling 5001,5002,5003,5701,5721,5722,5741,
5742, and additional elective course work are required. See the English as a Second
Language Program publication for details. A final oral examination is required.

Language ReqUirement-Proficiency, demonstrated by examination or course work,
in one language not native to the student is required.

Minor Requirements for Students Majoring in Other Fields-Ling 5001, 5003,
5721,5741, and 5742 are required. Prospective minors must be approved by the program
to be granted the status of minor. A minimum grade point average of 3.20 is required for
approval.

For Further Information-Contact the Program in English as a Second Language,
152 Klaeber Court, University of Minnesota, 320 16th Avenue S.E., Minneapolis, MN
55455.

PROGRAM REQUIREMENTS

Ling 5001-lntroduction to Linguistics
Ling 5002-Linguistic Analysis
Ling 5003--Applied Phonetics
Ling 5701-Contrastive Linguistics
Ling 5721-English as a Second Language' Methods
Ling 5722-English as a Second Language: Practicum
Ling 5741, 5742-Linguistic Description of Modern English

SUGGESTED ELECTIVES

Structure of a foreign language (not Engllsh)-See language department listings.

Ling 5101-Language Types and Linguistic Universals
Ling 5201, 5202-lntroduction to Syntax
Ling 5212-Lmguistlc Pragmatics
Ling 5503--IntroducliOn to Applied Linguistics
Ling 5702-Second Language AcqUISition
Ling 5723--English as a Second Language: Materials
Ling 5731-5732-A Contrastive Approach to Modern English
Ling 5801-lntroduction to Language Learning
Ling 580&-Psycholinguistics
Ling 5821-Sociolinguistics
Ling 8731-Research Methods in Language Acquisition
Ling 8751-Engl.sh for Special Purposes
SeEd 538&-Planning and AsseSSing Second Language Instruction
Spch 5451-lntercultural Speech-Communication
Engl 581 &-History of the English Language
Engl 5831-American English
Engl 5843--Amencan SOCial Dialects

ENTOMOLOGY (Ent)
Professor: Richard L. Jones, head and director of graduate studies; Harold O. Batzer; Marion A. Brooks-Wallace; Edwin

F. Cook; Laurence K. Cutkomp; Basil Furgala; Phillip K. Harein; Herbert M. Kulman; William E. Miller; Roger D. Price;
Edward B. Radcliffe; Richard J. Sauer

Associate Professor: Mark E. Ascerno; William J. Mattson. Jr.

Assistant Professor: Penelope Ives; Nancy Lorimer; Roger D. Moon; Kenneth R. Ostlie; David W. Ragsdale; Robert D.
Sjogren

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.
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Curriculum-This program is administered within the Department of Entomology. • ,
Fundamental research areas such as ecology, embryology, genetics, microbiology,
physiology, taxonomy, and toxicology are available, as well as specialized or applied areas ,
such as apiculture, behavioral chemicals, biological control, economic entomology, host-
plant resistance, integrated pest management, and insects related to forests, livestock and
humans, plant diseases, stored products, and urban areas.

Prerequisites for Admission-A bachelor's degree with a major in a biological
science is a prerequisite. Preference is given to students with a broad background in the
basic sciences.

Special Application Requirements-Three letters of recommendation are required
from persons well acquainted with the student's academic record. Graduate Record
Examination scores are recommended, but not required.

Degree Requirements--Requirements for the master's and doctoral degrees are
fleXible, and are determined by the student in consultation with the student advisory
committee and with approval from the entomology review committee. Although the
master's Plan B is available, Plan A is recommended. Written and oral final examinations
are required for the master's degree,

Language Requirements-A reading knowledge of one or more foreign languages is
advised but not required for either the master's or the doctoral degree. A reading
knowledge of one or more foreign languages, however, must be acquired as part of the
major program when such a skill is needed to support the student's research objectives.

Minor Requirements for Students Majoring in Other Fields-Requirements are
flexible, and are determined'Jy the student in consultation with the director of graduate
studies in entomology and with approval from the entomology review committee.

For Further Information-Contact the director of graduate studies, Department of
Entomology, 219 Hodson Hall, University of Minnesota. 1980 Folwell Avenue, 51. Paul, MN
55108.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888, THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5001. BASIC ENTOMOLOGY. (Cr ar; prereq #) Staff
PrOVides a special arrangemert for making up certain defiCiencies in biological background.

5020su. FIELD ENTOMOLOGY. (5 cr; limited to 15 students; prereq introductory biology; offered at Lake Itasca Biology
Session)

The insect fauna In various natural habitats of the park and surrounding areas. Field trips, collection and
identification of insects, as well as studies of general morphology, life hlslories, and habitats of local species.

5025. INSECT MORPHOLOGY. (5 CI; prereq 3175 or #) Cook
Comparative studies of external and internal anatomy and histology of insects; phylogeny and function.

5027. INSECT PHYSIOLOGY. (5 cr; prereq # ...BioC 5001 and 5002 or MdBc 5100 recommended) Brooks-Wallace.
Jones

Essential processes of insects. Includes nerve and muscle mechanisms, energy metabolism, respiration, nutrition
and digestion, excretion, regulation and interactions of processes, sensory mechanisms and behavior, reproduc
tive behavior, embryology, anc postembryonic development of insects.

5050. FOREST ENTOMOLOGY. (4 cr; prereq any 2 courses among the forestry, zoological, botanical, biological and/or
agricultural sCiences) Kulman

Lectures and laboratory concerning ecology and population management of forest insects, with emphasis on tree
factors and biological control.

5131. AQUATIC ENTOMOLOGY. (2 cr; prereq 3175 or equiv or #; offered 1984-85 and alt yrs) Cook
Identification and biology of aquatic and littoral insects in all stages.

5133. INSECT TAXONOMY. (5 cr; prereq 3175 or equiv) Cook, Price
Identification of adults and immatures of taxa within insect orders.
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5134. ADVANCED INSECT TAXONOMY. (5 cr; prereq 3175 or equiv, 5133; offered 1984-85 and alt yrs) Cook
Procedures of systematic entomology, systematic literature, zoological nomenclature, use and construction of
keys, and presentation of results of systematic research.

5150. LEPIDOPTEROLOGY. (2 or 3 cr; prereq course in entomology or # ...course each in ecology and genetics
recommended; offered 1985·86 and alt years) Miller

Overview of Lepidoptera, with emphasIs on processes and phenomena demonstrated by this Insect order, such as
polymorphism, mimicry, individual quality.

5200. APICULTURE. (4 cr; prereq 9 cr entomology or biology) Furgala
Characteristics and social behavior of honey bees; colony development and management; diseases and their
control; hive products; pollination. Lectures and laboratory demonstrations.

5210. INTEGRATED PEST MANAGEMENT. (5 cr; prereq 1005 or #, ~5212) Radcliffe
Management of insect, mite, and weed populations through Integration of various methods and techniques
(inclUding biotic agents, host·plant resistance, artificial measures, and cultural practices) as harmonious systems
that, in context of associated enVIronment and population dynamiCs, maintain subeconomic pest densities.

5212. ENTOMOPHAGOUS INSECTS. (2 cr; prereq 1005 or 3175 or 5050; offered 1985·86 and alt yrs) Cook
Identification and recognition of entomophagous insects concerned with natural and managed control of insect
populations.

5215. INSECTS IN RELATION TO PLANT DISEASES. (4 cr; prereq 5 cr entomology, 5 cr plant pathology or equiv or #)
Ragsdale

(Same as PIPa 5215) Insect transmission and dissemination of plant pathogens; development of plant-insect
relationships; habits of prinCipal Insect vectors and practical methods of control.

5250. PRINCIPLES OF ECONOMIC ENTOMOLOGY. (4 cr; prereq 15 cr zoology and entomology Incll 005 or #; offered
1984-85 and alt yrs) Cutkomp

Methods and principles of Insect control. Individual projects.

5252. STORED PRODUCT PEST MANAGEMENT. (4 cr; prereq 1005 or 3175 or #; offered 1984-85 and alt yrs) Harein
Principles of management to protect stored food and fiber; pest identification, damage assessment, and
prevention and control procedures based on interrelationships within storage ecosystems.

5254. INSECT SAMPLING METHODS. (3 cr; prereq Stat 5021 and Stat 5022 or equiv, #) Moon
Sampling methods for insect populations, with emphasis on agroecosystems.

5275. MEDICAL ENTOMOLOGY. (4 cr; prereq 3175 or #) Price
PrinCipal arthropods noxious to humans and animals EmphasIs on those that serve as vectors of pathogenic
organisms of humans and animals.

5280. LIVESTOCK ENTOMOLOGY. (3 cr; prereq 3175 or #, AnSc 1100 or equiv...5275 recommended) Moon
Biology and management of arthropods directly and indirectly Significant for livestock health and animal
production systems; emphaSIS on regional and national problems.

5300. CHEMICALS AND INSECT BEHAVIOR. (2 cr; prereq 3178 or EBB 5112,12 crorganic chemistry; offered 1985·
86 and alt yrs) Jones

Survey of nature and behavioral role of chemicals affecting insect behavior, with emphasis on mating and host
location. Research teChniques.

5350. INSECT PATHOLOGY. (3 cr; prereq 5027) Brooks-Wallace
Survey of major pathogenic microorganisms that cause diseases in insects; routes of infection of insects; factors
to be considered in the utilization of InfectiOUs disease to control pest Insects.

5400. EXPERIMENTAL ECOLOGY. (3 cr; prereq 9 cr general biology or equiv, 3 cr animal or plant ecology or #; for
companion lab course see 8300)

Experimental approach to study of environmental factors affecting anima! populations.

5425. SPECIAL LECTURES IN ENTOMOLOGY. (Cr ar; offered when feasible)
Lectures and/or laboratones in special fields of entomological research, which may be given by a visiting scholar or
regular staff member.

5890su. RESEARCH PROBLEMS AT ITASCA IN ENTOMOLOGY. (Cr ar; prereq #) Staff

5901. SPECIAL PROBLEMS IN ENTOMOLOGY. (Cr ar; prereq #)
Individual field, laboratory, or library studies in vanous aspects of entomology.

8026. TOPICS IN INSECT DEVELOPMENT, (5 cr; prereq 5027; offered 1984-85 and alt yrs) Brooks-Wallace
Physiological aspects of insect development throughout the life stages, with emphaSIS on the influence of
enl/ironment on intrinsic endocrine control.

8027. ADVANCED INSECT PHYSIOLOGY. (3 cr; prereq 5027 or equiv; offered 1985-86 and all yrs) Jones
Intensive study of the most current theories and mechanisms in Insect physiology. EmphaSIS on uniqueness of
insects and homeostasis.
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8200. SEMINAR. (Cr ar [may be repeate1j for crl; prereq #)
Oral and wri"en reports on and discussion by students of selected topics from current literature in entomology.
Lectures by and discussions with faculty members and visiting specialists.

8210. CURRENT TOPICS IN FOREST ENTOMOLOGY. (1-3 cr) Kulman
Seminars on current problems and research by visiting specialists. faculty, and advanced students. Students not
giving talks write brief term papers.

8250. TOPICS IN APICULTURE. (1-3 cr; prereq 3175, 5200 or #) Furgala
Lectures by instructor; lectures, research reports, and critiques by students on pheromones, pollination, nutrition,
diseases, communication, foraging behavior, honey, caste determination.

8300. EXPERIMENTAL ECOLOGY LABORATORY. (2 cr; prereq 5400 or ~5400)

Companion course of Ent 5400.

8305. INSECT ECOLOGY. (3 cr; prereq 5400 or #)
Dispersal, distribution, abundance, natural control, and related problems.

8323. TOPICS IN INSECT PHYSIOLOGY. (Cr ar; prereq #) Jones
Lectures, discussions, and individual laboratory problems.

8400. INSECTICIDES AND THEIR ACTION. (3 cr; prereq 15 cr incll 005 or equiv or #, inorganic and organic chemistry;
offered 1965-66 and alt y's) Cutkomp

Chemistry, physiological action, tOl(lcology of insecticides.

8405. INSECTICIDES LABORATORY. (2 cr; prereq 6400 or equiv or f6400; offered 1965-66 and alt yrs) Cutkomp
Research training in field of study discussed in Ent 6400.

8500. RESEARCH IN ENTOMOLOGY. (er ar; prereq #) Staff

ENVIRONMENTAL liEALTH (PubH)
Professor: Donald E. Barber, head; Velvl W. Greene; Il\Iing J Pflug; Conrad P. Straub (emeritus); Donald Vesley; W.

Dixon Ward

Associate Professor: Rexford D. Singer, director of graduate studies; Lee D. Stauffer

Assistant Professor: William M. Draper; Charles E. McJilton; Orlando R. Ruschmeyer; Jeffrey B. Stevens; Fay M.
Thompson

Adjunct Professor: Paul W. Willard

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases include environmental chemistry, environmental toxicology,
industrial hygiene, institutional environmental health, public health biology, and radiation
protection. Two-year courses of study in environmental health providing advanced study in
biometry and epidemiology plus additional course work in the major also are available.

Prerequisites for Admission-A bachelor's degree, including course work in
biology, chemistry, mathematics, physics, and/or engineering is required. Additional
course work may be required for students admitted without the appropriate preparation.

Special Application Requirements-A letter describing the applicant's professional
objectives and the names and addresses of three persons who may be contacted for
recommendations are required. Ph.D. applicants must also submit a research prospectus.
First-year master's students may begin graduate study during fall or summer terms only.

Master's Degree Requirements-The program requires a minimum of 11 months of
study. Students are required to complete PubH 5156, 5157, 5159, and 8002 and other core
courses from the area of emphasis in the major and are expected to include courses in
administration, biometry, epidemiology, and toxicology either in the major or as one of the
related fields. A written and an oral final examination are required.

Doctoral Degree Requirements-Candidacy for the Ph.D. program requires com
pletion of the master's degree (or the equivalent) in environmental health.
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Epidemiology

Language Requirements-For the master's degree, none. For the doctoral degree,
reading ability in a foreign language or additional course work is required, at the discretion
of the adviser.

For Further Information-Contact the director of graduate studies, Environmental
Health, School of Public Health, 1162 Mayo Memorial Building, University of Minnesota,
420 Delaware Street S.E., Minneapolis, MN 55455.

Grad 87n. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Note: Courses in environmental health are listed and described under Public Health
later in this bulletin. See PubH 5150 to 5268 and 8150 to 8211.

EPIDEMIOLOGY (PubH)
Professor: Henry W. Blackburn, Jr.• head; Robert K. Anderson; Stanley L. Diesch; Ronald J. Prineas
Associate Professor: Jack S. Mandel, director of graduate stUdies; Robert W. Gibson; Richard F. Gillum; Russell V.

Luepker
Adjunct Faculty: Alan P. Bender; Andrew G. Dean; Michael T. Osterholm

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S, (Plan A and Plan B) and Ph.D.

Curriculum-The department offers basic and advanced instruction for students
planning teaching, research, or administrative careers in epidemiology. Courses are also
available to students from other public health and health-related programs.

Students may select areas of concentration appropriate to their academic interests
and career objectives, including the epidemiology of cancer, epidemiology of infectious
diseases, epidemiology of cardiovascular diseases, nutritional epidemiology, and occupa
tional and environmental epidemiology, In addition to the reqUired public health courses,
students may select courses from a wide range of areas such as anthropology, biochemis
try, computer science (public health), genetics, microbiology, pathology, physiology, and
sociology. A detailed description of the course of study and a more comprehensive list of
elective courses may be obtained by writing to the director of graduate studies.

Prerequisites for Admission-For the master's program, a strong undergraduate
background in biological and physical sciences and high scholastic achievement (Le., a
grade point average of at least 3.00) are desirable.

For the doctoral program, applicants must have received either the M.S. or the M.P,H.
degree from an accredited school of pUblic health. Applicants who have not yet completed a
master's degree in epidemiology are usually admitted, initially, to the master's program in
epidemiology where they must demonstrate their research capability. Since positions in the
program are relatively limited, selection of students is competitive with respect to academic
background and experience presented,

Special Application Requirements-The following materials are required by the
department: an acceptable score on the Graduate Record Examination (test results should
be forwarded to the department); a minimum of three letters of recommendation from
faculty or work supervisors with knowledge of the applicant's scholastic and professional
capabilities and potential; and a two-page statement of goals and objectives for seeking a
career in epidemiology.

In addition to the above materials, applicants for the Ph.D, program must submit
evidence of their capability in or potential for original research.
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Fields of Instruction

M.S. and Ph.D. students should begin their studies in the fall quarter. Under special
circumstances-e.g., Ph.D. students with graduate backgrounds in epidemiology or a
closely related field-this requirement may be waived and entry permitted in other quarters. to
In general, applications must be completed by March 31.

Master's Degree Requirements-The M.S. degree program is designed to prepare
students for careers in teaching, research and program development, administration and
evaluation in health agencies, medical institutions, regulatory agencies, and industry. The
two-year program includes advanced course work in the basic medical sciences and field
experience in an approved health agency. Students who have a graduate degree in a
health-related field or a professional degree such as an M.D., D.D.S., or D.V.M. may
complete the program in one year. Students usually complete the curriculum under Plan B.
A Plan A program may be approved subject to the availability of research material and the
feasibility of completing the research in the time available. A complete list of degree
program requirements may be obtained from the director of graduate studies. Students
take an oral final examination.

Doctoral Degree Requirements-The doctoral program is designed to help students
develop proficiency in epidemiologic investigations as a preparation for careers in service,
research, or teaching in health agencies and institutions. The program includes advanced
course work, with electives chos·an according to the individual's background, interests, and
needs. Students participate in ongoing field research designed to provide increasingly
complex experiences commensurate with their development. The thesis should be based
on an original field investigation of acceptable complexity and sophistication.

Language Requlrements--Reading knowledge of foreign languages is advised but
not required for either the M.S. or the Ph.D. degree. For the Ph.D., however, a reading
knowledge of one or more foreign languages must be acquired as part of the major program
when such skill is needed to support the student's research objectives.

Minor Requirements for Students Majoring In Other Fields-For the master's
degree, a minimum of 9 credits selected by the minor adviser on the basis of the student's
major field of study is required. For the doctoral degree, a minimum of 24 credits selected by
the minor adviser on the basis of the student's major field of study is required.

For Further Informatlon--Contact the director of graduate studies, Division of
Epidemiology, Stadium Gate 27, University of Minnesota, 611 Beacon Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Note: Courses in epidemiology are listed and described in the Public Health section of
this bulletin. See PubH 5330 to 5393 and 8330 to 8379.

EXPERIMENTAL SURGERY-See Surgery.

FAMILY PLANNING ADMINISTRATION (FPAd)
Professor: Harry Foreman, director of graduate studies; James R. Soen: Ira L. Reiss

Associate Professor: Robert E. Kennedy, Jr.

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Family Practice and Community Health

Degree Offered-M.S. (Plan A and Plan B).

Curriculum-The program draws on courses and skills from a wide variety of
disciplines at the University and from the community: family planning, population studies,
public health, biostatistics, human sexuality, sociology, and counseling.

Prerequisites for Admission-An undergraduate degree in either the social or
biological sciences is required. Special consideration is given to individuals who after
graduation will be working in programs for their own ethnic and cultural groups.

Master's Degree Requirements-For Plan A, at least 45 credits of didactic and field
work and at least 16 credits devoted to research in thesis preparation are required. For Plan
B, at least 45 credits and three Plan B papers or projects are required. The Plan A program
is open to students with special interests and backgrounds. Field work at family planning
clinics in the area is required. A final comprehensive oral examination is required.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Obstetrics and Gynecology, Box 395 Mayo, University of Minnesota Medical School, 420
Delaware Street S.E., Minneapolis, MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

5241. FAMILY PLANNING ADMINISTRATION. (3 cr; prereq #) Foreman
Planning, operations, and administration of publicly funded family planning program.

5243. TOPICS IN FAMILY PLANNING. (3-12 cr; prereq #) Foreman. staff
Flexible course to meet individual needs and interests; thesis preparation, research proiects, field training.

5245. HISTORY AND OEVELOPMENT OF FAMILY PLANNING. (3 cr; prereq #) Foreman
Family planning programs over the worid (including the United States) instituted to meet health needs and
alleviate population pressures.

5248. DEVELOPMENTS IN CONTRACEPTIVE TECHNOLOGY. (3 cr; prereq #) Foreman
Principles, efficiency, and side effects of currently used contraceptives; consideration of contraceptives in
investigative stages.

FAMILY PRACTICE AND COMMUNITY HEALTH (FPCH)
Professor: Edward W. Ciriacy, head; John T. Kelly; John B. O'Leary; John E. Verby; Vernon E. Weckwerth

Associate Professor: Richard L. Holloway, director ofgraduate studies; Carole J. Bland; Vincent R. Hunt; Harold R. Ireton

Assistant Professor: Janis I. Amberson; Patricia M. Cole; Michael E. Metz; Leon J. Nesvacil; Sharon B. Sa«ertield; John
E. Sutherland

Lecturer: Faruk Abuzzahab

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.A. (Plan B only).

Curriculum-Studies focus on the discipline of family medicine and on academic
skills, rather than on the body of clinical skills necessary for family practice.

Prerequisites for Admission-Applicants must have completed an M.D. or D.O.
degree.

Special Application Requirements-Applicants must meet with a department
adviser to obtain a letter of endorsement, which must be submitted with the formal
application.
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5504.' MEDICAL ETHICS. (2 cr) Ciriacl( and staff
Reading and discussion of maior ethical issues relevant to the practice of medicine. Critical review of case studies
to gain experience in solving meclical ethics problems.

5563.' CLINICAL NEUROPSYCHOPHA,RMACOLOGY. (2 cr; prereq FPCH residency) Abuzzahab
Identification. diagnosis, treatmerit, and lollow-up of major psychiatric disorders. Emphasis on the neuro
psychopharmacological approach, identification 01 psychoactive drugs. contraindications, side effects, and long
term management of patients.

5570. PRACTICUM IN COUNSELING. :1 cr; prereq compietion of 1st-yr residency) Kelly
Basic techniques of short-term counseling. Lectures, classroom exerCises, and actual counseling contact.

5582.' PRACTICE MANAGEMENT WORKSHOP. (2 cr; prereq completion of 1st-yr residency or #) Ciriacy and staff
Practical counsel and information on day-to·day management of medical clinics including arChitectural, economic,
and legal aspects; community and hospital relations; human relations; types of practice opportunities. Two-day
workshop with department faculty ,~nd community specialists on concepts relevant to effective management of a
family practice cliniC.

5583.' PERSONAL AND FINANCIAL F'LANNING. (2 cr) Cirlacy and staff
Personal and financial planning. Includes an overview of life insurance, equity investments, and real estate. Pros
and cons of these methods of pe,rsonal investments, sources of information about them. and their history.

5598. INTRODUCTION TO PHYSICIA~I'S ROLE IN NURSING HOMES. (2 cr) Ciriacy and staff
Roles of nursing home staff. Helps medical fellows become comfortable in nursing homes.

5903. COMMUNITY HEALTH. (Cr ar; .rereq #) Ciriacy and staff
Practical experience in delivery cf health care in urban or rural communities.

5904.' COMMUNITY HEALTH. (2 cr; prereq 2nd-yr residency or #) O'Leary
Introduction to concepts of community health. In-depth look at community health activities in Minnesota. Tools and
techniques for the study of contemporary health problems in the state. Strategies to meet community health
needs.

5950.' SEXUAL HEALTH SEMINAR. (3 cr; prereq MD or #) Staff
Methods of intervention into sex-related problems of individuals, couples, and families.

5951.' RESEARCH IN HUMAN SEXW'LITY. (Cr ar; prereq #) Staff
Clinical and/or laboratory research related to human sexuality. Flexible according to specific interests of the
student and availability of faculty. Contact director of the Program in Human Sexuality to discuss possible topics
and to make course arrangements.

595~·5953·5954.' PRACTICUM IN SEXUAL COUNSELING. (3-6 cr per qtr; prereq #) Staff
Supervised experience in sex-related counseling of individuals, couples, and groups. Work with problems 01 I
sexual adjustment, dysfunction, and couple conflict.

5955.' DIRECTED STUDY. (1-15 cr; prereq # ...qualified students may register with # for work on a tutorial basis) Staff ~

'Nonclinical course. I

Master's Degree Requirements-At least 20 credits from the major field are
required. Courses designated nonclinical in the foliGwing list must make up at least 50
percent of the credits in the major. However, if the total number of credits presented in the
major is 30 or fewer, at least 16 credits in nonclinical courses from the'following list are
required. Courses may be taken from outside the department if they form a coherent
sequence related to the major. For the minor, at least 9 credits are required. Courses may
be taken from more than one department if they are relevant to the major and form a
coherent sequence related to the minor. All courses included in the minor must be
nonclinical, and must be taken on the A-N grading system. In lieu of choosing a minor,
students may elect to present at least 8 credits in a number of related nonclinical fields
outside the major. A final oral examination is required.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Family Practice and Community Health, Box 381 Mayo, University of Minnesota, 420
Delaware Street S.E., Minneapolis, MN 55455 (mailing address).

The courses listed below are described in the broadest outline to convey the character
of the work. Course work in fields related to family practice and community health is also
available in other departments of the University.
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Family Practice and Community Health

5956.' HUMAN SEXUALITY IN THE LIFE CYCLE. (3 cr; prereq MD or #)
Psychosocial aspects of sex throughout the life cycle, with emphasis on the development of role-related behaviors
and patterns of erotic attachment.

5957.' FEMALE SEXUALITY. (3 cr) Staff
Lectures and discussions on basic aspects of the female experience of sexuality.

5958.' SMALL GROUP PROCESS. (3 cr; prereq #) Staff
Group dynamics; various schools of group process and therapy active today. Experiential and cognitive methods
used.

5960. BASIC RESEARCH METHODS SEMINAR AND PRACTICUM. (4 cr) Holloway
Basic inquiry skills. Topics suitable for the advancement of family practice research.

5962.' SPECIAL TOPICS IN PSYCHOLOGICAL MEDICINE. (1-2 cr per workshop)
New departures and/or new applications from the behavioral science area of clinical practice. Lectures,
workshops, and conferences.

5967. INTRODUCTION TO HEALTH DATA SYSTEMS. (Cr ar; prereq completion of lst-yr residency or #) O'Leary
Machine-readable data bases and decision support systems relevant to community health. Interaction with a
model practice location decision base and demonstration of real-time on-line data systems that search medical
literature.

8201. CLINICAL FAMILY MEDICINE. (Cr ar) Ciriacy and staff
Supervised care for patients of all ages on a continuous, primary, preventive, and general diagnostic basis.
Diagnosis, methods of treatment. and problem-solving devices for the benefit of the patient and family are
emphasized wifh particular stress on health hazard appra·lsa!. New and refined methods of recording,
documentation, and retrieval of clinical data.

8204.' SEMINAR: QUANTITATIVE STRATEGIES IN HEALTH CARE PRACTICE AND RESEARCH. (2 cr; prereq #)
Weckwerth

Review of elementary statistical methods for both description and inference. Use of workbooks to identify and
sharpen skilts. Application of elementary decision making with emphasis on sensitivity/ specificity and decision
errors. Elementary literature critiques. Students make presentation and write paper, based on one or more journal
articles, explaining an application to patient care of a strategy.

8205.' MEDICAL RECORDS SYSTEMS. (2 cr) Ciriacy and staff
Introduction to the problem-oriented medical record. Emphasis on forms analysis, tabulation systems, and the use
of a structured medical record in health services research.

8207. SEMINAR: COMMON DISEASES SEEN IN FAMILY PRACTICE. (1 cr) Ciriacy and staff

8208. FAMILY MEDICINE CONFERENCES. (1 cr) Ciriacy and staff
Problem cases from the Family Practice Service. Diagnosis, treatment, and consideration of relevant current
literature.

8209. FAMILY MEDICINE X-RAY CONFERENCE. (1 cr) Ciriacy and staff

8210. FAMILY MEDICINE GRAND ROUNDS. (1 cr) Ciriacy and staff
Monthly conference with each institution presenting topics.

8212. CLINICAL PSYCHIATRY ROUNDS. (1 cr; prereq lst-yr FPCH resident) Kelly
Medical fellows meet with a teaching psychiatrist to review cases, preferably from among patients. Topics of high
clinical relevance presented and discussed.

8215.' SEMINAR: PSYCHOSOMATIC MEDICINE. (2 cr; prereq completion of 1st-yr residency or #) Kelly
Concept of multicausality of disease including biologic, psychologic, and social factors that may predispose,
preCipitate, or aggravate disease. Theoretical models of psychosomatic disease and concept of "symptom
choice" by patients. Methods of recognition, quantification, and treatment including pharmacal therapy and
psychotherapy.

8217.' SEMINAR IN COUNSELING. (2 cr; prereq 5567, 8215 or #) Staff
Skills and strategies for performing short-term supportive counseling in family practice setting. Patient selection.
Skills applicable to beginn'lng, middle, and end of counseling. Strategies for working with patients presenting
different types of problems seen by the family physician.

8223. INTRODUCTION TO GERONTOLOGY AND GERIATRIC MEDICINE. (2 cr; prereq completion of lst-yr
residency or #) Ciriacy and staff

Introduction to human aging: social, biological, and psychological aspects. Programs and policies dealing with
aging. Developmental and holistic approaches to the aging process and health care.

1Nonclinical course.
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8224.' COMMUNITY MENTAL HEALTH SEMINAR. (1 cr; reqUIred for 3rd-yr residents; prereq completion of 2nd-yr
residency) Kelly

Background matenal in a given area of community mental health followed by a community experience in that
particular area and sharing of expenences with other residents at the training center. Split-time experience for the ...
resident during which experienCE> in medical SOCiology is made available.

8228.' SEMINAR: INTERDISCIPLINAFIY HEALTH. (2 cr; prereq #) Kelly

8240.' COMMUNITY RESOURCES. (2 crl Kelly
Discussions with representatives of selected community agencies. ~

8243. FAMILY MEDICINE IN THE RURAL AREA. (Cr ar; prereq #) Ciriacy and staff
Problems speclftc to rural areas such as physician distribution, use of allied health personnel, initial emergency
treatment, referral patterns.

8245.' ANALYSIS OF INSTRUCTION AND EDUCATIONAL EVALUATION. (Cr ar; prereq #) Bland, Houge l
Psychology of learning, preparation of Instructional objectives, educational evaluation, uses of instructional .
media, and educational methodology.

8250.' QUANTITATIVE STRATEGIES IN HEALTH CARE PRACTICE AND RESEARCH II. (2 cr [1 addtl cr available];
prereq 82041 Weckwerth J

Presumptive review of elementar, descriptive and inferential quantitative methods; models for decision making; ~
evaluation; logic tree; critique of literature. Major output: designing in-practice study of test, treatment, service, or
method of choice to show outcome effect on patients.

8253.' RESEARCH PROBLEMS. (Cr ar; prereq #) Ciriacy and staff
Under superviSion of faculty me'Tlber.

FAMILY SOCIAL SCIENCE (FSoS)
Professor: M. Janice Hogan. head; David H Olson, director of graduate studies; Michael Baizerman; Jerome Beker;

Ellen Berscheid; Geraldine Gage; Hamilton McCubbin; Gerhard Neubeck; Paul C. Rosenblatt

AssoCIate Professor: Jean Bauer; Paulrne Boss; Diane P. Hedin; Sander M. Latts; James W. Maddock; Shirley
Zimmerman

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Family Social Science is a multidisciplinary program designed to offer
the opportunity for an integrated program of study in the areas of family relationships, family
therapy, and family economics and management. The program uses the knowledge of
various social sciences to study the family as a system and its interaction with other social
systems. The goals of graduate training include breadth and depth of knowledge,
sophistication and skill in research, teaching, counseling, and interpersonal sensitivity.

Prerequisites for Admis,sion-Minimum requirements for admission to the master's
program include two family courses, four courses in social and behavioral sciences (two
family courses can be countl3d toward this requirement), and one statistics course.

Minimum requirements tor admission to the doctoral program include two family
courses, eight courses in social and behavioral sciences (two family courses can be
counted toward this reqUirement), one statistics course, and two additional research and/or
quantitative courses. Admission to the doctoral program is contingent on completion of a
master's degree.

Experience in working with families through paid employment or volunteer work is
highly valued.

Special Application Requirements-Consult the director of graduate studies and
the Family Social Science Graduate Handbook.

1Nonclinical COurse.
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Family Social Science

Degree Requirements-Consult the director of graduate studies and the Family
Social Science Graduate Handbook.

Language Requiremonts-None.

For Further Information-Contact the chair of admissions, Family Social Science,
290 McNeal Hall, University of Minnesota, 1985 Buford Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5001. HUMAN SEXUAL BEHAVIOR. (4 cr; prereq 15 cr in psychology or sociology)
Nature of sexual functioning; sexual development, ethics and attitudes; research problems.

5002. ADOLESCENT SEXUALITY. (3 cr; prereq 5001 or #)
Review of adolescent development. Patterns of sexual behavior during adolescence. Contraceptive use and
nonuse. Adolescent pregnancy and parenthood. Parental and institutional sex Instruction.

5008. INTROSPECTIVE WORKSHOP AND CLINICAL SUPERVISION. (1-2 cr; prereq 3035 or 5035)
SpeCial tOpiCS, nonregular program or course In family social sCience for pre-service or in-service helping
professionals.

5025. PARENTING. (4 cr; prereq 5200 or 5202. CPsy 1301)
Parenting methods and child development from infancy through adolescence. Students identify differing parenting
techniques. develop their own parenting approach, and conduct parenting classes.

5026. ASSESSMENT OF ALCOHOL AND DRUG USE PROBLEMS. (4 cr)
Series of lectures. Theoretical views of nature of dependency and drug use prOblems, approaches to diagnosis
and/or assessment.

5027. CURRENT ISSUES AND PHARMACOLOGY OF ALCOHOL AND DRUG ABUSE. (4 cr)
Senes of lectures. Historical and cultural perspectives of drug use and abuse. Additional topics: men's, women's,
adolescents'. minority, and sexuality issues. Fundamental principles of pharmacology as applied to vanous
classifications of mood-altering chemicals.

5028. TREATMENT OF ALCOHOL AND DRUG USE PROBLEMS. (4 cr)
Continuum of treatment responses and treatment planning for substance abusers. Prevention. self-help groups.
profeSSional ethics. nutrition. alternative treatments. altercare programming, evaluation. some pragmatics of
counseling.

5029. COUNSELING SKILLS pRACTICUM I. (4 cr)
Role playing and group exercises to increase competency in basic counseling skills. Assessment of counselor
needs and motivations, non-verbal communication, accurate empathy, self-disclosure, and questiOning. Video
tape gives students feedback.

5030. COUNSELING SKILLS pRACTICUM II. (4 cr; prereq 3029 or 5029 or #)
Facilitattng client's exploration of self and understanding of lhe problem, assisting in setting therapeutic goals.
Concreteness, advanced empathy, immediacy, confrontation. reframing, and problem solving. Videotape gives
students feedback.

5031. COUNSELING SKILLS pRACTICUM III. (4 cr; prereq 3030 or 5030 or #)
Advanced therapeutic methods, Double bind theory, use of paradox, working With resistant clients, neurolinguistic
programming.

5032. CHEMICAL ABUSE AND THE FAMILY: AN OVERVIEW. (4 cr)
Introduction to marriage and family therapy, With particular application to families in which alcohol or drug abuse is
a problem. Family types, family of ongln, structural family therapy, family systems theory and alcoholism. Review
of literature.

5034. TOPICS IN ALCOHOL AND DRUG ABUSE. (1-5 cr; prereq written #)
Selected readings or projects In alcohol and drug use problems and evaluation 01 students' mastery of assigned
study.

5035. CLINICAL INTERNSHIP IN CHEMICAL USE PROBLEMS. (2-18 cr; prereq 3026, 3027, 3028, 3030, 3032, 3037,
wntten #; admiSSion requests must be made to Internship coordinator of ADCEP)

One·thousand·hour rotating clinical internship in three to four community agencies or treatment centers (separate
registration required for each placement; reqUIred closed class permission slip '" available by calling program
office).

5036. SELF-HELP GROUP COUNSELING FOR ALCOHOL AND DRUG USE PROBLEMS. (3 cr)
Through experiential learning and lecture, students develop structural outlines for their counseling groups and
identify alternative ways In which groups perform baSIC functions.
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5037. GROUP THERAPY: THEORY AND PRACTICE. (3 cr)
Lectures and small group experiences, Stages of group development. stages of affective development. Hill
Intervention Matrix. leadership roles and functions. Yalom's curative factors. and understanding group process. ...

5200. FAMILY RELATIONSHIPS. (5 c:r; prereq Psy 1001 or equiv. Soc 1001 or equiv)
Family as an institution and system of relationships. Survey 01 current developments in study offamily. Changes in
American society and their influence on family life.

5201. FAMILY IN AMERICAN SOCIAL STRUCTURE. (4 cr; prereq 5200. 25 cr social science courses exclusive of
economics or #)

The family as a social institution interrelated with the economic. political. and other social institutions of society.
Sources of change in the family and effects ot other subsystems or social structures on the family viewed within the
framework of sociological theories useful in understanding the process of change.

5202. INTRODUCTION TO SOCIAL PSYCHOLOGY WITH APPLICATIONS TO THE FAMILY. (5 cr. §Psy 5201. §Soc ~ I
5201. §Psy 5170; prereq Psy 1001 and introductory sociology or #)

Courtship, marriage, and the family. Social interaction. communication, social effects on individual functioning,
family as small group, social influence, social ecology, person perception. social motivation, interpersonal
attraction. other topics.

5210. THE FAMILY IN WORLD PERSPECTIVE. (5 cr; prereq 5200 and Anth 1102 or #)
Comparison of kinship. marriage. family organization, the family life cycle and modes of family functioning across
cultures; relationship to economic, political, religious. and other institutions. with emphasis on adaptations ot the
family to urbanization and industrialization.

5218. FAMILY FINANCfAL MANAGEMENT. (3 cr; prereq 3260. 5 cr family social science or #)
Analysis of family financial management principles with emphasis on financial planning; credit; savings;
investments; social security; life, property. auto. and casualty insurance; taxation; and estate planning.

5219. PROBLEMS IN FAMILY FINANCIAL MANAGEMENT. (3·4 cr; prereq 3260 or 5260. 3001 or #)
Financial management processes. modification of management behavior by application of behavioral techniques.

5220. FAMILY ECONOMICS. (3 cr; prereq 3260 or #)
Variations in family income. saving. spending, and decision making related to socioeconomic factors. Conceptual
development and research on economic problems of families.

5230. INDEPENDENT STUDY IN FAMILY SOCIAL SCIENCE. (1-5 cr; prereq #)
Independent reading or research under faculty supervision.

5240. SPECIAL TOPICS IN FAMILY SOCIAL SCIENCE. (2-6 cr per qtr [max 16 cr]; prereq determined by instructor,
specific for each topic)

Review of research and discussion. See Class Schedule for topics.

5241. SEMINAR IN FAMILY AND SOCIAL PROBLEMS. (4 cr; prereq 5200 or equiv, 5202 or Soc 5201 or Psy 5201)
Social problems as they affect family structure and functioning. Concepts of "social problem" and "deviance:'
Research findings in problem areas. Topics include alcoholism. divorce. mental retardation, illegitimacy.

5242. DEATH, OTHER LOSSES AND THE FAMILY. (3 cr; prereq 5202 or equiv)
Individual and family reactions to dying. death, and other losses or potential losses from perspective of theories of
grief work, family systems. othms.

5249. FIELDWORK-DIRECTED COMMUNITY WORK EXPERIENCE. (3-5 cr per qtr [max 15 crl; prereq 5200 and #)
Directed work experience with social, medical, or educational orientation for preprofessional training in work with
families.

5255. APPROACHES TO FAMILY POLICY. (4·5 cr)
How social legislation in areas ~f welfare, housing. child development. health care, etc.. affects and. in some
cases, determines the nature. structure, and quality of the family as a social institution.

5260. DYNAMICS OF FAMILY DECISION MAKING. (3 cr; prereq 3260 or #)
Conceptual models of decision making and resource management. Review and critique of current research and
literature.

8200. SEMINAR: RESEARCH AND INTERPRETATION. (3 cr; prereq #)
Designed to help students develop skills in design and interpretation of research relevant to the family; published
and contrived examples; discussion of research on applied problems; practicum in generation of research
designs.

8201. STAGE DEVELOPMENT WITH APPLICATION TO THE FAMILY. (2·5 cr; prereq grad or professional standing.
#)

Theoretical and conceptual rrodels of psychological stage theory as they apply to individual and family
development. Integration of various models and of research and clinical applications of stage theory.

8203. FAMILY STRESS, COPING. AND ADAPTATION. (3 cr. §SW 8203)
Theories related to family development, structure, and behavior in response to social and psychological stress.
Normal and dysfunctional family behavior. Emphasis on application to crisis intervention in family systems.
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8214. THEORIES OF MARITAL AND FAMILY THERAPY. (3 cr, §Psy 8214; pre, eq 8255. #)
Comprehensive review and crrtlque at major theorres of marital and family therapy with emphasis on clinical
integration of these models.

8215. CLINICAL ISSUES IN MARITAL AND FAMILY THERAPY. (3 cr. §Psy 8215; prereq 8214, #)
Issues such as divorce, sexual dysfunction. enrrchment. and chemical dependence. using research and theory to
determine clinical strategies.

8216. MARITAL AND FAMILY ASSESSMENT. (3 cr. §Psy 8216; prereq #)
Overview and experience administerrng and interpreting a variety of marital and family assessment tools.

8221 8222,8223. INTERNSHIP IN TEACHING COLLEGE·LEVEL FAMILY COURSES: I, II, III. (3-6 cr per qtr; prereq
12 cr in FSoS. #)

Overview of functional. substantive, affective. and experrential philosophies of education. Focus on content.
procedure, and evaluation of a course. Syllabus preparation, crrtique of textbooks, and development of course
objectives. Observation of various teaching styles. Supervised teaching experience.

8230. DIRECTED STUDY IN FAMILY SOCIAL SCIENCE. (1-5 cr; prereq #)

8231. SEMINAR IN GENDER ROLES. (3 cr per qtr [max 9 cr]; prereq #)
Discussion and research focused on selected problems in the area of gender roles, similarities, and differences;
review of scholarly literature in the area.

8251. PROBLEMS: FAMILY SOCIAL SCIENCE. (1-5 cr; prereq #)

8252. PROBLEMS: FAMILY SOCIAL SCIENCE. (4 cr; prereq #)

8255. CONCEPTUAL FRAMEWORKS IN THE FAMILY. (4 cr; prereq 5200 or equiv, #)
Required of all first-year graduate students. Overview and theoretical orientation to family field.

8261,8262,8263. PROCESS SEMINAR FOR FAMILY: I, II, III. (2 cr per qtr; prereq #)
Required of all first-year family social sCience students; not open to other students. Intrapersonal and
Interpersonal skill development and group sensitivity experiences. Socialization for professional role in family
field.

8266. FAMILY RESEARCH METHODOLOGY I. (4 cr; prereq 8255 or #)
Various research approaches, research design, and Instrument development used to study the family. Students
design and conduct pilot research projects. (First of two courses.)

8267. FAMILY RESEARCH METHODOLOGY II. (4 cr; prereq 8266 and #)
Data reduction and analysis, Students complete and present pilot research proJects.

8270. PRACTICUM IN FAMILY RESEARCH. (1-5 cr; prereq #)
Supervised family research.

8317·8318. FAMfLY OF ORIGIN: I, II. (2 cr per qtr, §Psy 8317-8318; prereq #, family counseling interns only)
In-depth stUdy of each intern's family of origin In process setting at fellow interns and clinical family therapy
supervisor.

8551,8552,8553. INTERNSHIP IN MARITALAND FAMILY THERAPY: I,ll, III. , (3-7 cr, §Psy 8551,8552,8553; prereq
8214,8215, #)

Participation in actual marital and family therapy clinical practice in approved community setting with on-site
supervision (one to one) plus on-campus supervision (group sefflng With fellow interns).

FISHERIES (FW)
Professor: Thomas F. Waters, director of graduate studies; Ira R. Adelman; James C. Underhill

Associate Professor: George R. Spangler

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-This program is administered within the Department of Fisheries and
Wildlife. Areas of emphasis include fish ecology and physiology, fish population dynamics,
stream ecology, aquaculture, and fish genetics.

Prerequisites for Admission-Prospective students are expected to have a basic
background in the biological sciences, preferably with some experience in fisheries or
aquatic science. Proficiency in mathematics and statistics is recommended. For admission
to the Ph.D., a master's degree (with thesis) is recommended.
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Special Application Requirements-Three letters of recommendation from persons
able to evaluate the applicant's academic and professional experience and results from the
Graduate Record Examination (GRE) General Test are required. When registering for the
GRE, prospective students should list the biological sciences department code. Applica
tions are accepted at any time. However, since the faculty reviews most applications in
early February for admission Ilhe following fall, it is recommended that complete applica
tions be received by February 1.

Master's Degree Requirements-Plan A is recommended, although Plan B may be
pursued with the consent of the advisory committee. The Plan A thesis should be on a
subject within the areas of errphasis. Also required are courses in fisheries, limnology or
aquatic biology, statistics and biometrics, computer science, and related subjects.
Programs may include a traditional minor or course work in a related field. All students must
make an oral presentation describing the thesis or project findings. An oral final examina
tion is required.

Doctoral Degree Requil'ements-The doctoral program includes a major research
effort in the areas of emphasis, resulting in a written dissertation. It also includes advanced
course work in fisheries, limnology or aquatic ecology, and related subjects. Students must
present a public lecture describing the thesis findings.

Language Requirements-No foreign language is required for either the master's or
doctoral degree, except when the advisory committee determines that a foreign language
is needed to support the student's research objectives.

For Further Information-Contact the director of graduate studies (fisheries),
Department of Fisheries and Wildlife, 200 Hodson Hall, University of Minnesota, 1980
Folwell Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5103. BASIC FISHERY BIOLOGY. (Cr ar; prereq #)
Opportunity to enhance backgr'Jund in fishery biology.

5279. SPECIAL LECTURES IN FISHERIES. (Cr ar; offered when feasible)
Lectures and/or laboratories in sJeclal fields of fishery biology given by a visiting scholar or regular staff member.

5393. SPECIAL PROBLEMS IN FIS~IERY BIOLOGY. (Cr ar; prereq #)
Individual field, library, and laboratory research In various areas of fishery biology.

5451. ECOLOGY OF FISH POPULATIONS. (5 cr; prereq EBB 3004 or equiv, EBB/Geo 5601. EBB 5136, Stat 5022 or '1
equiv Or #) Spangler

Conceptual models of exploiteci fish populations; description of population characteristics; computer-assisted
estimation of population parameters; influence of explOitation on population structure; yield models; relationships
between parental stock, recruitment, and yield; influence of abiotic factors on year-class formation.

5452. FISHERY MANAGEMENT IN INLAND WATERS. (5 cr; prereq Bioi 5041 or equiv, EBB 5601 or Geo 5601 or #)
Waters

Fundamental concepts and applications of fisheries management; pond and reservoir fisheries; lake and stream
investigations. rehabilitation; lake fisheries management; warm water and trout stream management. Field
demonstrations on fish population surveys. "

5455. AQUACULTURE. (4 cr; prereq Bioi 1009. 1103, 1106 or equiv, Chem 1001-2 or Chem 1004·5 or equiv or #)
Role of aquaculture in resource management and world food production; principles of husbandry of aquatic
organisms; interactions between fish metabolism and water quality; nutrition and energetics; pathology; genetics
and selective breeding.

5456. FIELD ECOLOGY OF FISHES. (5 cr; prereq intra ecology course; offered at Itasca)
Ecological studies. observation and Identification of fish In their natural habitat Including life histories. reprodUC
tion, behaVior. food habits, interrelatIOnships with other fish. and general habitat requirements. Collection methods
in streams and lakes.

5457. WATER QUALITY MANAGEMENT: FISHERIES. (2 cr; prereq Chem 1005 or equiv; 5457-5458t) Adelman
Determination of suitable water quality for fish, including methodology. data analysis, and general responses of
fish to natural sfresses and pollutants.
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5458. WATER QUALITY MANAGEMENT: ECOSYSTEM APPROACHES. (4 cr; prereq Chem 1005. Chem 3101 or #)
Perry

Anthropogenic influences on aquatic ecosystems. including forest management. point and non-point pollution,
and acid rain. Designed to supplement discussion of fishery impacts in FW/FR 5457.

5890su. RESEARCH PROBLEMS AT ITASCA IN FISHERIES. (Cr ar; prereq #) Staff

8200. SEMINAR. (Cr ar [may be repeated for cr]; prereq #)
Oral and written reports on and discussion by students of selected topics from current literature in fisheries biology
and management. Lectures by and discussions with faculty members and visiting specialists.

8364." RESEARCH IN FISHERY BIOLOGY. (Cr ar; prereq #) Staff

8448. FISHERY SCIENCE. (4 cr; prereq 5451. Stat 5021,5022 or equiv. AgEn 1030 orequivor #; offered 1985-86 and
all yrs) Spangler

Applications of ecological theory to the study and manipulation of fish populations; dynamics of growth, mortality.
and yield of fish stocks; simulation applied to management problems.

8451. PRODUCTION BIOLOGY OF FISHERY ENVIRONMENTS. (4 cr; prereq 5450, Ent 5400 or EBB 3001, Stat 5021
or #; offered 1984-85 and alt yrs) Waters

Structure and function of freshwater ecosystems; energetics of primary and secondary producers leading to fish
production, theory. and techniques; effect of habitat parameters on fish production biology.

8457. ENVIRONMENTAL BIOLOGY OF FISHES. (3 cr; prereq EBB 3004 and 5136 or equiv courses in ecology and
icthyology) Adelman

Examination of environmental factors such as temperature. oxygen, light. salinity and food ration; their effects on
metabolic and bioenergetic processes of fish.

FLUID MECHANICS
Regents' Professor: Rutherford Aris (chemical engineering); James B. Serrin. Jr. (mathema<ics)

Professor: Roger E. A. Arndt (civil engineering). chair; Gordon S Beavers (aerospace engineering and mechanics);
Abraham S. Berman (aerospace engineering and mechanics); Perry L. Blackshear (mechanical engineering); Roger
L. Fosdick (aerospace engineering and mechaniCS); Richard J. Goldstein (mechanical englneerrng); Daniel D.
Joseph (aerospace engineering and mechanics); Thomas S. Lundgren (aerospace engineering and mechanics);
Christopher W. Macosko (chemical engineering); Homer T. Mantis (physics); Suhas V. Patankar (mechanical
engineering); William E. Ranz (chemical engineering); L. Edward Scriven (chemical engineering); Charles C. S.
Song (civil engineering); Ephraim M. Sparrow (mechanical engineering); Hans F. Weinberger (mathematics);
Theodore A. Wilson (aerospace engineering and mechanics)

Associate Professor: Cesar Farell (civil engineering), director of graduate studies; Gary Parker (civil engineering);
Charles J. Scott (mechanical engineerrng)

Assistant Professor: Hiroshi Higuchi (aerospace engineering and mechanics); Terry W. Simon (mechanical engineering);
Matthew Tirrell (chemical engineering)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-The fluid mechanics program is interdisciplinary, with the curriculum
based on courses offered in several engineering and scientific disciplines. Research areas
include aero-acoustics, boundary layer flow, cavitation, rheology, bluff body aerodynamics,
hydro- and aeroelasticity, numerical methods, meteorology, geophysical fluid dynamics,
capillary hydrodynamics, flow in porous media, and spray technology. The program offers
students maximum flexibility in the choice of courses.

Prerequisites for Admission-Candidates for admission will normally have com
pleted undergraduate work in one of the following related fields: aerospace engineering,
chemical engineering, civil engineering, mathematics, mechanical engineering, or physics.
The Fluid Mechanics Subcommittee will consider any applicant whose scientific and
engineering training is adequate to prepare them to pursue the program.

Special Application Requirements-None.

Master's Degree Requirements-Course work should normally be selected from
science and engineering courses that are particularly relevant to the various fields of
interest in fluid mechanics. The minor or related field should consist of a reasonable
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collection of courses that support the major program of study. The final examination
requirement is identical to that required of a master's student in the thesis or project
adviser's home department.

Doctoral Degree Requirements-The program provides maximum flexibility in
course selection. It is desirable, however, that at least 9 8xxx credits be selected from at
least three of the several graduate programs from which the fluid mechanics graduate
faCUlty is drawn. The minor or supporting program should consist of any reasonable
collection of courses that supports the major program and should be approved by the
adviser and the director of graduate studies.

Language Requirements--Students must meet the language requirements of the
thesis or project adviser's home department.

For Further Information-Contact the director of graduate studies, Fluid Mechanics,
St. Anthony Falls Hydraulic Laboratory, Mississippi River at Third Avenue S.E., Minneapo
lis, MN 55414.

Grad 8777. THESIS CREDITS: MASTEI~'S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

AEM 5200. KINEMATICS AND DYNAMICS OF FLUID FLOW. (4 cr, §CE 3400; prereq mathematics incl differential
equations and linear algebra)

AEM 5201. SHOCK WAVES AND COMPRESSIBLE FLUID FLOW. (4 cr; prereq 5200)

AEM 5202. INCOMPRESSIBLE BOUNDARY LAYER THEORY. (4 cr; prereq 5200)

AEM 5206. AERODYNAMICS OF LIFTING SURFACES. (4 cr; prereq 5200)

AEM 5240. RAREFIED GAS DYNAMICS. (4 cr; prereq 5201 or #)

AEM 8201·8202·8203. FLUID MECHANICS I-III. (4 cr per qtr; prereq undergrad fluid mechanics and vector analysis)

AEM 8207. HYDRODYNAMIC STABILITY AND BIFURCATION I. (4 cr; prereq 8201 or #)

AEM 8208. HYDRODYNAMIC STABILITY AND BIFURCATION II. (4 cr; prereq 8207 or #)

AEM 8209. ROTATING FLUIDS. (3 cr; prereq background in fluid mechanics, especially boundary layer theory)

AEM 8216-8217. THEORY OF TURBULENCE I, II. (3 cr per qtr; prereq 8202)

AEM 8230. ADVANCED GAS DYNAMICS. (3 cr; prereq 8203 or #)

AEM 8240. PERTURBATION METHODS IN FLUID MECHANICS. (3 cr; prereq 8202 or #)

AEM 8285-8286. SELECTED TOPICS IN RAREFIED GAS DYNAMICS. (3 cr for 8285. 1·3 cr for 8286; prereq 5240,
8201 or #)

CE 5401. WATER RESOURCES ENGII~EERING. (4 cr; prereq 3400 or or #, IT student or grad)

CE 5402. COMPUTATIONAL HYDRAULICS. (4 cr; prereq 5401. eSci 3101 or #. IT student or grad)

CE 5405. HYDROLOGY AND HYDROL.OGIC DESIGN. (4 cr; prereq 5401 or #, IT student or grad)

CE 5410. OPEN CHANNEL HYDRAULICS. (4 cr; prereq 3400. 5401 or #. IT student or grad)

CE 5420. INTRODUCTION TO WATER RESOURCES MANAGEMENT. (4 cr)

CE 5435. INTERMEDIATE FLUID MECHANICS WITH APPLICATIONS. (4 cr; prereq 3400. IT student or grad)

CE 5505. WATER QUALITY ENGINEERING. (4 cr; prereq 3500 or #)

CE 8400" HYDRAULIC TRANSIENTS. (3 cr; prereq 5401 or #)

CE 8410.. FLUID TURBULENCE. (3 cr; prereq 5435; offered when demand warrants)

CE 8412.. MECHANICS OF SIMILITUDE AND DIMENSIONAL ANALYSIS. (3 cr; prereq 5401 or #)

CE 8413.. MECHANICS OF SEDIMENT TRANSPORT. (3 cr; prereq 5410 or #)

CE 8415. HYDRO· AND THERMAL·POWER DEVELOPMENT. (3 cr; prereq 5405)

CE 8416. HYDRAULIC MEASUREME'ITS. (3 cr; prereq 3400 or #)

CE 8417. HYDRAULIC PUMPS AND TURBINES. (3 cr; prereq 5435 or #)
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CE 8421.* INCOMPRESSIBLE POTENTIAL FLOW. (3 cr; prereq 5435 or ill)

CE 8422.* INCOMPRESSIBLE BOUNDARY LAYER FLOW. (3 cr; prereq 5435 or ill)

CE 8425.* ADVANCED GROUNDWATER MECHANICS. (3 cr; prereq 5425 or ill)

CE 8430. LAKE AND RESERVOIR HYDRODYNAMICS. (3 cr; prereq ill)

CE 8432. HYDRODYNAMICS OF THE BOUNDARY LAYER. (3 cr per qlr; prereq 8422)

CE 8435, 8436, 8437. SPECIAL TOPICS IN HYDRODYNAMIC THEORY. (3 cr per qlr; prereq ill)

CE 8497·8498·8499.* ADVANCED HYDRAULIC LABORATORY. (2 cr per qtr; prereq ill)

ChEn 5102. PRINCIPLES OF CHEMICAL ENGINEERING II. (4 cr; prereq 5101, upper div ChEn or MatS major)

ChEn 8101. INTERMEDIATE FLUID MECHANICS. (3 cr; prereq 5103, ill)

ChEn 8102. PROBLEMS IN FLUID MECHANICS. (3 cr; prereq 8101)

ChEn 8104. INTERFACES AND INTERFACIAL PHENOMENA. (3 cr; prereq 8101; offered 1985·86 and an yrs)

ChEn 8105. PRINCIPLES AND APPLICATIONS OF RHEOLOGY. (3 cr; prereq 8101, 8103; offered 1985-86 and an
yrs)

ChEn 81 06. ADVANCED TOPICS IN FLUID MECHANICS AND TRANSPORT PROCESSES. (3 cr; prereq 81 01, 8103)

ChEn 8601·8602·8603. MOLECULAR THEORY OF EQUILIBRIUM AND NONEQUILIBRIUM PROCESSES. (3 cr per
qtr)

Math 5441. MATHEMATICAL THEORY OF FLUID FLOW. (4 cr; prereq 5568 or 5572 or equiv or #)

Malh 8430·8431-8432. MATHEMATICAL THEORY OF FLUID OYNAMICS. (3 cr per qlr; prereq 5573, 5602 or ill)

Math 8433. MATHEMATICAL ASPECTS OF BOUNDARY LAYER THEORY. (3 cr; prereq 5573, 5602 or #)

ME 5344. THERMODYNAMICS OF FLUID FLOW. (4 cr; prereq CE 3400 or AEM 3200, IT or grad student)

ME 5443.* TURBOMACHINERY. (3·5 cr; prereq 3301, IT or grad student)

ME 8326. BOILING HEAT TRANSFER AND MULTIPHASE FLOW. (3 cr; prereq 5342 or #)

ME 8331.* CONVECTION. (3 cr; prereq 5342)

ME 8333.* AOVANCED THEORY OF HEAT TRANSFER. (3 cr; prereq 5342)

ME 8350.* ADVANCED THERMODYNAMICS OF FLUID FLOW. (3 cr; prereq 5344, 8310 or #)

ME 8351. COMPUTATION OF FLUID FLOW AND HEAT TRANSFER. (3 cr; prereq 8331 or #)

ME 8352. ADVANCED COMPUTATION OF FLUID FLOW AND HEAT TRANSFER. (3 cr; prereq 8351 or #)

Phys 5441. INTRODUCTORY DYNAMIC METEOROLOGY I. (5 cr; prereq 1291 and Math 3231 or 5602 or #; 31ect and
3-;ab hrs per wk)

Phya 5442.* INTRODUCTORY DYNAMIC METEOROLOGY II. (4 cr; prereq 5441 or #)

Phys 8163·8164.* PLASMA PHYSICS. (3 cr per qtr; prereq 5162)

Phys 8445.* ADVANCED TOPICS IN ATMOSPHERIC PHYSICS. (Cr ar)

FOOD SCIENCE (FScN)
Professor: Elwood F. Caldwell, head; Joseph J. Warthesen, directorotgraduate studies; Paul B. Addis; C. Eugene Allen;

William M. Breene; Francis F. Busla; Agnes S. Csallany; Eugenia A. Devis; Richard J. Epley; Joan Gordon; Robert
Jenness; Theodore P. Labuza; Irvin E. Liener; Larry L. McKay; Howard A. Morris; Vernal S. Packard, Jr.; Irving J.
Pflug; Gary A. Reineccius; Sits R. Tatini; David R. Thompson; Edmund A. Zottola

Associate Professor: Zata M. Vickers
Assistsnt Professor: Elaine H. Asp; Amariit S. Bakshi; Joanne L. Slavin; David E. Smith

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Students may emphasize the chemistry, engineering, microbiology,
nutrition, or technology of food products.
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Prerequisites for Admission-Superior applicants with an undergraduate major
in any physical or biological science usually have completed the necessary prerequisites.
If preparation appears inadequate, certain additional courses may be required after 4.,
admission.

Special Application Requirements-Submission of scores from the General (Apti
tude) Test of the Graduate Record Examination is required. Submission of three letters of
reference is strongly recommended whether or not the prospective student is applying for
financial assistance.

Master's Degree Requirements-Course work in each of four program areas is
required so that students develop a depth and breadth of knowledge in the field. The four
program areas and the appropriate courses (equivalents may be substituted) are:
(1) Chemistry-a minimum of 5 credits from among FScN 5310, 5312, 5412, 5413, 8311,
8312,8313,8315: (2) Engineering-a minimum of 5 credits from among FScN 5135, 5136,
5555,8322, AgEn 5130, AgEn 5140; (3) Technology-a minimum of 4 credits from FScN
5512,5522,5523,5530,5540; and (4) Microbiology-the sequence FScN 5120, 5122,
5523 or 8323, 8324 or 8120 0" 8322. In addition, 1 credit of FScN 8205 is required.
Familiarity with nutrition, as demonstrated through completion of FScN 5622, or the
equivalent, is required.

Master of science candidates may exceed the 40 percent limit on transfer of CEE
credits customarily permitted in the Graduate School. Students wishing to do so must
consult the director of graduate studies for further instructions.

The minor may be chosen from a variety of fields including biochemistry, business
administration, chemistry, cherrical engineering, economics, industrial engineering, mi
crobiology, nutrition, physiology, and public health. A final oral examination is required; a
final written examination may be required at the discretion of the graduate faculty.

Doctoral Degree Requirements-In addition to the course work requirement for the
M.S. degree, students should complete at least 5 credits in each of two program areas. The
minor may be chosen from among the fields suggested for the master's degree minor.

Language Requirements--None.

Minor Requirements for Students Majoring in Other Fields-For the master's
degree, a minimum of 11 credits selected from two of the four program areas. For the
doctoral degree, a minimum of 20 credits from three of the four program areas.

For Further Information-Contact the director of graduate studies, Program in Food
Science, 225 Food Science ancl Nutrition, University of Minnesota, 1334 Eckles Avenue,
St. Paul, MN 55108.

Grad 8777. THESIS CReDITS: MASTEH'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5111. INDEPENDENT STUDY IN'FOOD SCIENCE AND NUTRITION. (1-5 cr [may be repeated for crl; prereq 6) Staff
Individual laboratory or library research in some area related to food chemistry. food processing, or nutrition. Open
to students in any college who wish to gain experience in the food science and nutrition area.

5120. FOOD MICROBIOLOGY. (5 cr; prereq MicB 3103) Busta, Tatini
Relationship of environment to occu'rence, growth, and survival of microorganisms in foods; evaluation of
microbiological quality of dairy an" food products; characteristics and activities of bacteria, yeasts, and molds
relative to food spoilage; utilization of microorganisms in manufacture of dairy and food products; recognition and
control of food-borne pathogens clnd food pOisoning.

5122. SANITATION AND CONTROL OF MICROORGANISMS. (2 cr; prereq 5120 or # ...~5123 recommended,
especially for food science and technology majors; 2 lect hrs with 1 lect and 3 lab hrs alt wks) Busta

Factors that influence the control and destruction of microorganisms; chemical, physical, and microbiological
principles in cleaning and sanitizing food processing equipment; inactivation of microorganisms and thermal
process evaluation; microbiological preservation methods; development of sanitation programs; microbiological
criteria; hazard analysis and critical control point concept.
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5123. MICROBIOLOGY OF FOOD FERMENTATIONS. (2 cr; prereq 5120 or # ...~5122 recommended, especially for
food science and technology malors; 2 lect hrs with 1 lect and 3 lab hrs all wks) McKay

Characteristics of bacteria, yeasts, and molds involved in dairy and food fermentation; properties ot lactic
bacteriophages and methods of control in dairy fermenta\lOns; composition and factors that influence activity of
dairy and food starter cultures; microbiology of natural and controlled fermentalions; use of microorganisms in
production of single cell protein and other products consumed as food, and In waste utilization.

5135. FOOD PROCESS ENGINEERING I. (4 cr; prereq 1102 or ~1102, Math 1142. Phys 1041-1042) Bakshi
Principles and applications of flow and rheology in Newtonian and non-Newtonian food systems; flow
measurement: piping and pump sizing; separation principles (sedimentation, centrifugation, filtration). Principles
and applicalions of forced and natural steady state heat transfer in food processing. Process control, and waste
treatment as used by the food processing industry.

5136. FOOD PROCESS ENGINEERING II. (4 cr; prereq 5135) Bakshi
Engineering and processing principles and food system applications of single and multistage evaporators, and
unsteady heat transfer (healing and cooling). Engineering and application of design and delivery of thermal
processing. Freezing heat transfer principles and applicalions of humidification and leaching in food processes.

5310. ADVANCED FOOD CHEMISTRY, (3 cr; prereq 3110)
Changes in chemical structure and functional properties of foods as modified by processing. Topics in areas such
as flavor, color, safety, nutritive value, sweeteners, and irradiation of food.

5312. CHEMICAL AND INSTRUMENTAL ANALYSIS OF FOODS. (5 cr; prereq 3112, Bioe 5025 or #) Davis,
Reineccius

Application of quantitative physical, chemical, and instrumental methods of analysis to the examination of food
products; evaluation of methods and interpretation of results.

5320. ADVANCED DAIRY AND FOOD MICROBIOLOGY. (4 cr; prereq sr, 5122 or #) Staff
Microbiology ot food starter cultures; composition of starters, nutrition and metabolism inhibitors in milk, strain
association and compatibility, preservation and mass production, and bacteriophage in cheesemaking. Influence
of food environments on spore formation, activation, germination, and resistance. Natural and microbial toxicants
in foods, occurrence, techniques (general and specific) for monitorrng their presence and control.

5321. INDEPENDENT STUDY IN FOOD MICROBIOLOGY. (1·5 cr; prereq sr, £;) Staff
Laboratory or library research on problems related to the microbiology of dairy and food products.

5350. APPLICATION OF EXPERIMENTAL DESIGN IN THE FOOD INDUSTRY. (4 cr; prereq course in statistiCS; lab
hrs ar) May

Application of concepts and techniques of experimental design to the solution of food science problems. Case
studies, computer programming and use emphasized.

5360. SENSORY EVALUATION OF FOOD QUALITY. (4 cr; prereq 3110 and Stat 3081 or 5021 or equiv) Vickers
Fundamentals of sensory perception. Test designs and methods used in studying the sensory quality of foods.

5380. FOOD PACKAGING. (3 cr; prereq 3110 and Phys 1042 or equiv) Clifford
Lecture and demonstration of the principles of packaging as applied to foods and the food industry.

5390. INTRODUCTION TO FOOD LAW. (4 cr; prereq 1102 or #) Labuza
Analysis of federal and state legal requirements and case law history affecting production, processing, marketing,
and distribution 01 food and food products.

5402. MODERN FOOD PREPARATION PRINCIPLES AND PRACTICES. (2·4 cr; prereq organic chemistry and 15cr in
food science and nutrition) Staff

Experimental bases of principles underlying present-day food preparation praclices; development of experiences
illustrative of such principles in high school teaching, dietetics, and foods in bUSiness.

5403. EXPERIMENTAL STUDY OF FOODS. (5 cr; prereq 5360 or #) Davis
Individual laboratory experimentalion and comprehensive literature search on a problem in foods. Statistics and
computers as a research tool. Data analysis and interpretation for a scientific paper.

5404. CURRENT ISSUES IN FOOD AND NUTRITION. (2-4 cr; prereq 15 cr in food science and nutrition or #) Staff
Evaluation of popular and sCientific literature as it deals with nutrition, food additives, food safety, food fads, health
foods, environmental contamination, the consumer movement, naturally occurring food toxicants, processed
foods, synthetic foods, organically grown foods.

5406. CURRENT LITERATURE IN FOODS. (2-4 cr [may be repeated for max 6 cr]; prereq 5413, £;) Staff
Assigned readings, reports, and discussions of topics In the experrmental stUdy of foods.

5412. PHYSICOCHEMISTRY OF FOODS. (3 cr; prereq 3110) Gordon
Characterization of crystalline systems, gels, emulSions, foams, and rheological systems; functionality of food
macromolecules in these systems.

5413. STRUCTURAL·FUNCTIONAL RELATIONS IN FOOD SYSTEMS. (3 cr; prereq 3110) Gordon
Food as a complex biochemical system. Functionality of various biological entities and chemical constituents of
food systems.
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5462. ADVANCED TOPICS IN SENSORY EVALUATION OF FOOD. (2-4 cr; prereq 5360) Vickers
Review of current literature pertin'3nt to specific tOPiCS under active Investigation.

5472. FOOD PURCHASING. (4 cr; prereq principles of economics and 15 cr in food science and nutrition) Staff
Cost-quality relationships of diverse food products as affected by technological changes. Composition and
nutritive value of processed and formulated food products. Functional role of food additives. Recent legislation
pertinent to labeling and grading ot food products.

5473. ADVANCES IN THE MANAGEMENT AND PREPARATION OF FOOD. (2-4 cr; prereq 3403, 3472 or equlv)
Recent developments in food materials and methods of preparation; their Implicdtions in management ot time.
money, and energy expenditures.

5474. FOOD CONSUMPTION ECONOMICS. (4 cr, §AgEc 5550; prereq 3472. AgEc 3101, Stat 5021 or #)
Analytical and empirical treatment of consumer food behavior. Concentrates on data and methods used to study
economic and nutritional aspects of food consumption. Each student pursues an individual project.

5512_ MEAT AND PROTEIN TECHNOLOGY. (4 cr. §AnSc 5512; prereq AnSc/FScN 1500 or # and BioC 1302 or Bioi
5001)

Meat proteins: pH, salt, and temperature effects on solubility and functionality. Meat preservation; heating.
freezing, curing, and problems of product stability during storage. Sausage manufacture: chemistry, technology.
use of preblendlng and least-cost analysis and chemical methods of quality control. Recent developments In
processing.

5522. TECHNOLOGY OF FLUID AND CONCENTRATED MILK PRODUCTS. (4 cr; prereq 3110,5120.5135 or #)
Smith

Application of scientific principles to problems involved in processing fluid and dehydrated milk systems and their
control. Demonstration of basic processing operations including heating. cooling, homogenization, evaporation,
drying, crystallization. and freezin9.

5523. TECHNOLOGY OF FERMENTED DAIRY PRODUCTS, '4 cr prereq 3112,5123) Morris
An integration of chemical, microbiological, and physical pnnclples involved in the manufacture and storage of
cheeses and fermented milks.

5524, SENSORY EVALUATION OF DAIRY PRODUCTS. (1 cr; prereq 3110 or #) Smith
Laboratory and commercial procedures for evaluating the sensory properties and market quality of dairy products.
Cause and Identification of common defects in flavor, physical properties, and appearance.

5530. INDUSTRIAL PROCESSING OF FRUITS AND VEGETABLES. (4 cr; prereq 3110, 5120 and 5135 or #) Breene
Relationship of chemical, physical, and microbiological principles to commercial processing of fruits and
vegetables from procurement of raw products through preparation, preservation. packaging, storage. transporta
tion. and merchandising, Emphasis on preservation methods involving heat. sterilization, and freezing.

5540, FATS AND OILS CHEMISTRY AND TECHNOLOGY. (4 cr; prereq 3112 or #) Csallany
Nature of fats and oils, their structure, composition, chemical and physical properties; raw materials for fat and oil
products; extraction. refining, hyd,ogenization, and other industrial manipulations; handling. storage, analysis.
and grading of raw materials and finished products.

5555. FREEZING AND DEHYDRATION OF FOODS. (5 cr; prereq 3110, 5120, 5135 or #) Labuza
Principles involved In the processing, handling. and storage of frozen, dry. and intermediate moisture foods. with
emphasis on the physicochemical properties of water in foods.

5562. FLAVOR TECHNOLOGY. (3 cr; prereq 1102 and 3110 or #)
Flavor and off-flavor development ,n foods. Industrial production of food flavorings and their proper application to
food systems.

5600. NUTRITION SEMINAR. (1 cr; pre,req #)
Literature review and presentation of papers.

5622. MACRO-NUTRIENT METABOLISM. (4 cr; prereq 3600, Bioi 5001. Phsl 3051 or #)
Physiological function and metabclic fate of carbohydrates, lipids, and proteins and their involvement In fulfilling
energy needs for maintenance, growth, and work.

5623. VITAMIN AND MINERAL BIOCHEMISTRY. (4 cr; prereq 3600, 5622, Bioi 5001, Phsl 3051 or #)
Nutritional/biochemical and physiological function of essential vitamins and minerals In humans and experimental
animal models.

5624. A METABOLIC APPROACH TO CLINICAL NUTRITION. (4 cr; prereq 5622. 5623)
Focus on individual human in clinical setting. Interaction of calorie deprivation, metabolic demands of illness. and
nutritional implications of medical treatment.

5642. FIELD EXPERIENCE IN COMMUNITY NUTRITION. (3-18 cr; prereq atleast one course in human nutrition and #)
Application of nutrition information to problems of health and welfare, involving assigned readings, discussions,
and experience in a community agency.

5643. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (3 cr, §AgEc 5790, §Agro 5200, §Soc 5675, §LACS 5280;
prereq sr or grad student with #; limited enrollment) Busta, Savaiano

A multidisciplinary approach to the social, economic, and technical problems of feeding the world's growing
population.
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5662. CLINICAL NUTRITION. (3 cr; prereq 5622, Bioi 3021 or #)
Application of principles of normal nutrition to clinical problems. with description of altered nutrient requirements
under conditions of human disease. Nutritional therapy of common climcal conditions and effects 01 treatment on
nutritional status of patient.

5664. FIELD EXPERIENCE IN CLINICAL NUTRITION. (3-18 cr; prereq course in human nutrition and #)
Application of nutrition information to problems of health and disease. involving assigned readings, discussions.
and experience in a clinical facility.

5665. APPLIED CLINICAL NUTRITION I. (2 cr; prereq Bioi 5001 or ~5001. Phsl3051 or 1002, LaMP 5177, Phcll009 or
"009 or equiv)

Fluid and electrolyte balance; common clinical tests; interrelationships of medications and nutrition. Diet therapies
for common diseases of gastrointestinal tract, selected acute medical conditions.

5666. APPLIED CLINICAL NUTRITION II. (2 cr; prereq 5665, 5622 or ~5622 or equiv)
(Continuation of 5665) Pethology, treatment, and diet therapy for diseases of cardiovascular system; common
diseases of endocrine system, notably diabetes mellitus.

5667. APPLIED CLINICAL NUTRITION III. (2 cr; prereq 5665, 5666 or equiv)
(Continuation of 5666) Pathology, treatment. and diet therapy in diseases of kidney and urinary tract. Therapeutic
management of selected central nervous system disorders, inborn errors of metabolism. and allergies. Special
nutritional considerations in care of geriatric patients with common pathological disorders.

5668. ADVANCED CLINICAL NUTRITION. (2 cr; prereq 5662 or #)
Integrated approach to prevention and treatment of illness focusing upon role of nutrition in total medical care.

5675. CLINICAL NUTRITION LABORATORY I. (1 cr; prereq 5665 or '5665; SoN only)
Application of nutrition principles to clinical problems related to hypermetabolic conditions and gastrointestinal
disorders. Techniques of nutritional assessment and planning.

5676. CLINICAL NUTRITION LABORATORY II. (1 cr; prereq 5666 or f5666; SoN only)
Application of nutrition principles to clinical problems related to endocrine, cardiovascular, renal, and energy
disorders. Techniques of diet calculation and patient education.

5693. SELECTED ASPECTS OF NUTRITION. (2-4 cr [max 12 cr]; prereq sr, 1212, 3600 or #)
In-depth investigation of a single, preselected aspect of nutrition. Teaching procedure and approach determined
by nature of topic and student needs. Specific topic announced in advance of course offenng.

5694. METABOLIC BASIS FOR THERAPEUTIC NUTRITION. (4 cr; prereq 5664 or #)
Physiological and biochemical basis for dietary treatment; dietary prinCiples related to adequate nutrition. Case
study presentations and clinical experience included.

5702. SELECTED ASPECTS OF FOODSERVICE MANAGEMENT IN HEALTH CARE FACILITIES. (3 cr; prereq 3 cr
elementary statistics, 6 cr economics, #)

Management techniques applied to foodservices of health care facilities. Methods of analysis and control.

5755. CURRENT TOPICS IN FOODSERVICE MANAGEMENT. (4 cr; prereq #)
In-depth examination of timely issues. Content varies from quarter to quarter.

8101. RESEARCH SEMINAR. (1 cr; SoN only; prereq #) Staff
Seminar discussion with faculty member(s) of research progress within the group, or review and discussion of
current research literature related to food science and nutrition.

8120. FOOD PROCESS MICROBIOLOGY. (5 cr [4 crfor lect only, with #], §5120, §5122, §5123; prereq MicB3103and
one other jr, sr or grad biological lab course)

Relationship of environment to occurrence, growth, and survival of microorganisms in toods; microbiological
quality of foods; characteristics of bacteria, yeasts, and molds related to food spoilage and manufacture; food
borne illnesses; control and inactivation of microorganisms; chemical, physical, and microbiological principles in
cleaning and sanitizing; thermal process evaluation; microbiological fermentations and preservatron methods;
development of sanitatron programs; hazard analysis and cntical control point concepts; microbiological criteria
for food products.

8205. GENERAL SEMINAR. (1 cr; SoN only; prereq #) Staff
Presentation of tOPiCS reiated to food science and nutrition by staff members, graduate students, and outside
speakers.

8311. FLAVOR CHEMISTRY. (3 cr; prereq 5312 or #) Reineccius
Chemistry of lood flavor including biogenesis of fiavor, production during processing, deterioration during storage,
potentiation, duplication as an art and science, and use in food industry.

8312. REACTION KINETICS OF FOOD DETERIORATION. (3 cr; prereq Chem 5520 or #) Labuza
Review 01 the basis for application of chemical kinetic theory to deteriorative reactions occurring in the processing
and storage of foods. Specific systems studied include hydrolytic reactions, vitamin deterioration, lipid OXidation,
non-enzymatic browning, frozen reactions and moisture changes. Application of these kinetics to the study of
accelerated shelf life testing of foods and choice of food packaging material based on legal reqUirements of
nutritional labeling and open dating.
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8313. TOPICS IN LIPID CHEMISTRY. (2 cr; prereq BioC 5002 or #) Csallany
Current evaluation of research a1d other topics relevant to lipid chemistry in food. animal and plant tissues.
biologIcal fluids, and mIcroorganisms WIth emphaSIS on free radicals, autoxidation, OXidative deterioration. and
antioxIdant reactions.

8315. FOOD PROTEINS. (3 cr; prereq 5310, 5312 and BioC 5025) DavIs
Symposium examlnlng principles Involved in Isolation, handling, and processing of proteins from conventional as
well as new protein sources. EmphaSIS on structural, functional. and Interactive properties of proteins and how
these relate in a practical way to developing or maintaining nutritional and aesthetic properties of products.
Specific protein sources discussed dependent on research expertise 01 instructors and interests of students.

8322. MICROBIOLOGY AND ENGINEERING OF FOOD STERILIZATION PROCESSES. (5 cr; prereq 5120,5122 or
equlv, Stat 3081 or 5021 or equlv) Pflug

In·depth study of scientific princl:Jles and concepts in production of sterile foods including heat resistance of
bactenal spores, heating and cooling of foods in containers or packages, determination of safe processes for the
preservalion of canned foods, and monitonng of sterilIZation processes.

8323. MICROBIAL STARTER CULTUI~ES. (3 cr; prereq 5123, Bioi 5001 or #)
Microbiology of food starter cultures; selection, identification, and composition of starters; nutrition and
metabolism, strain association and compatibility. cause and control of culture related defects; genetics,
preservation, and mass production; bacteriophage in cheesemaking.

8324, MICROBIAL TOXINS AND TOXIC MICROORGANISMS IN FOODS. (4 cr; prereq 5120 or 8120 or #)
Incidence and reasons for presence of various microbial toxins and tOXIC microorganisms In foods. Nature of toxins
and mechanisms of tOXicity. Biological. serological, and biochemical methods for detecting toxins. Means lor
control of these toxins in foods for prevention of food-borne public health hazards.

8401. INDEPENDENT STUDY: FOOD SCIENCE. (1·5 cr; prereq <"I) Staff
Independent stUdy and written n3ports.

8403. ADVANCED TOPICS IN FOOD SCIENCE. (4 cr; prereq #) Staff
Review of recent research in food sCience.

8412. INTERRELATIONSHIPS AND FUNCTIONS OF FOOD COMPONENTS. (4 cr; prereq 20 cr in food science and
nutnliOn, #) Gordon

Integration of recent findings frorr the physical, chemical, and biological disciplines with the body of knowledge of
food structure and function.

8621. INDEPENDENT STUDY: NUTRITION. (1·9 cr; prereq #) Staff
Independent stUdy and written reports in nutrition,

8622. ADVANCED HUMAN NUTRITION I. (5 cr; prereq 5622, BioC 5002 or MdBc 5101 or equiv and #) Swan
Current status of nutrition theory and Its InterpretaliOn, nutrient interrelationships. Reading and evaluation of
current literature in human nutri';ion.

8623. ADVANCED HUMAN NUTRITION II, (5 cr; prereq 8622 and #)
Continuation of 8622.

8624. ADVANCED HUMAN NUTRITION J1J. (5 cr; prereq 8623 or #)
Continuation of 8622 and 8623.

Nulr 8745. SEMINAR. (1 cr [may be lepeated for crl; prereq #) Staff
Current topics in human nutntlon.

Nul' 8990. GRADUATE RESEARCH. (2-5 cr; prereq #) Staff
Research in vanous areas in nutrition represented by staff interests.

FORESTRY
Professor: Richard A. Skok. dean: Frank D. Irving. director of graduate studies; Alan R. Ek, head, forest resources; John

G. Haygreen. head, forest produc;,s, Alvin A. Aim; Marvin E. Bauer; James L. Bowyer; Bruce A. Brown; Paul V.
Ellefson; Robert W. Erickson; David W. French; Roland O. GertJeJansen; Hans M. Gregersen; David F. Grigal; Alvin
R. Hallgren; Lewis T. Hendncks; L~wrence C. Merriam; Merle P. Meyer; Carl A. Mohn; Dietmar W. Rose; Harold
Scholten; Edward I. Sucoff

Associate Professor: Kenneth N. Brooks; Timothy B. Knopp; Vilis Kurmis; Ronald D. Neuman

ASSistant Professor: Robert A. Blanchette; Robert K. Dixon; James A. Perry; S,mo Sarkanen; Elmer L Schmidt

Other: Dorothy H. Anderson; Erwin R. Berglund; Howard M. Hoganson; EdWin Kallio; Richard C. Knopf; Rolfe A. Leary;
David W. Lime; Allen L. Lundgrer; Christopher D. Risbrudt; John Schomaker; Eldon S. Verry

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,
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Forestry

Degrees Offered-M.S. (Plan A and Plan B), M.F., and Ph.D.

Curriculum-Students normally emphasize one of the following subfields: ecology
and silviculture; forest economics, policy and administration; genetics and tree improve
ment; hydrology; measurements and biometrics; tree physiology; recreation land manage
ment; remote sensing; wood and wood fiber science; and forest products production and
technology.

Prerequisites for Admission-Prerequisites vary by subfield. Most admitted stu
dents have earned degrees in forestry or forest products. Applicants with exceptional
academic records but no forestry background are eligible; if admitted, they may complete
the necessary prerequisites for advanced courses during the early stages of their graduate
program. Applicants for the doctoral program should demonstrate a capacity for advanced
study and independent research.

Special Application Requirements-Graduate Record Examination scores and
letters of recommendation are optional but highly recommended. Applicants for the
doctoral program should supply the names and addresses of three people who can provide
evaluations of their capacity for advanced study and independent research.

Master's Degree Requirements-M.S. (Plan B) students, in consultation with faculty
members, design a program of study that develops competence in one or more sUbfields.
M.S. (Plan A) students usually design a program to support their specific thesis project.
Master's degree students are required to present a seminar on the thesis, Plan B project, or
a topic selected in consultation with the graduate adviser. Specific requirements vary by
subfield; prospective students should contact the director of graduate studies and/or a
prospective faculty adviser for specific information. Students in the M.F. program are
required to complete basic science courses and introductory forestry courses if not
included in their undergraduate program.

The final examination is oral.

Doctoral Degree Requirements-The program of stUdy is designed to insure that
students gain the necessary competence in the subfield for independent research.
Programs normally vary from 60 to 90 credits, not including thesis credits. Course selection
and thesis proposals are developed by each student in consultation with the faculty adviser
for review and approval by the forestry graduate stUdy committee.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-Students who wish to
minor in forestry should contact the director of graduate studies. The selection of courses
for an acceptable minor will be influenced by the student's background and educational
objective. Minor field competence is evaluated in th~ oral examination.

For Further Information-Contact the director of graduate studies, College of
Forestry, 110 Green Hall, University of Minnesota, 1530 North Cleveland Avenue, St. Paul,
MN 55108.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Forest Products (ForP)
5300.' WOOD-FLUID RELATIONS. (3 cr: prereq 1301 Or #) Erickson

MOisture in wood and its relationship to density and specific gravity. shrinking and swelling. electrical properties,
strength properties, thermoconducflvlty, absorption Isotherms, dimensional stabilization, permeability and
diffusion.

243



,--------------------------

Fields of Instruction

5301. MECHANICAL PROPERTIES. (:1 cr; prereq 1301 or #)
Basic mechanics and strength 01 materials as applied to wood products.

5302. WOOD CHEMISTRY II. (3 cr; prereq Chem 3302) Sarkanen
Chemical composition. reactions, and analysis of wood, wood components, and derivatives.

5303. WOOD DETERIORATION. (3 cr; prereq 1301 or #)
Deterioration of wood and wood products by bacteria. fungi. insects, marine organisms, fire, and weathering;
methods of preservation and preservatives used. Lecture and laboratory.

5304.' WOOD DRYING AND PRESERVATION PROCESSES. (4 cr; prereq 5300, 5303 or #) Erickson
Materials, equipment. processes, and technical considerations involved In industrial drying and preservative
treatment of wood products. Lectures. laboratory exercises, and plant tours.

5305. PULP AND PAPER TECHNOLOGY. (4 cr; prereq 5300, 5302 or #) Gertjejansen
Pulping processes; fiber refining and processing; manufacture of paper; fiber and paper properties; secondary
fiber; water requirements and emuent treatment. Lecture and laboratory.

5306. MANUFACTURING PROCESSES. (3 cr; prereq 1301 or #, .Rhet 3562...3300 recommended) Bowyer
Manufacture of wood-based products from a systems point 01 view. Input reqUirements, machinery selection,
methods of economic comparison, technology related to lumber manufacture. Field trip required.

5307. WOOD BASE PANEL TECHNOLOGY. (4 cr; prereq 5300, 5301 or #) Gertjejansen
Design. manufacture, properties, and applications of plywood, particleboard, fiberboard, and composite panels.
Adhesives and their application in the panel industry. Lecture, laboratory, and research project.

5310. PULP AND PAPER PROCESS LABORATORY. (3 cr; prereq 5305 or .5305) Gertjejansen
Chemical and mechanical pulping, pUlp preparation, secondary fiber, wet end additives. Laboratory problems and
exercises supplemented by lectures.

5312. PULP AND PAPER PROCESS CALCULATIONS. (4 cr; prereq ME 3301 or #) Neuman
Chemical and physical process calculations; steady and unsteady state material and energy balances applied to
pulping and papermaking processes.

5313. PULP AND PAPER PROCESS OPERATIONS I. (5 cr; prereq CE 3400 or #) Neuman
Application of principles of mome.,tum, heat, and mass transler to unitoperations in pUlp and paper industry: nuid
transport, filtration, sheet formin,~, sedimentation, heat exchange, evaporation, gas absorption and stripping,
distillation, leaching, extraction, crystallization, humidification, and drying.

5315. PAPER ENGINEERING LABORATORY. (2 cr; prereq 5312 or #) Neuman
Experiments designed to illustrate and apply the principles of momentum, heat. and mass transfer using the pilot
plant paper machine and coater. Lectures and laboratories.

5316. COATED PRODUCT DEVELOPMENTS. (2 cr; prereq 5310 or #; offered when feasible)
Process and products associated with components of a coating; theory, techniques, and procedures for
formulating and applying coatings to paper; properties of coated paper products and their uses.

5317. INSTRUMENTATION AND PRClCESS CONTROL. (2 cr; prereq 5312 or #; offered when feasible)
Measurements, analog and digital controi systems, instrumentation, computers, computer control, system
maintenance, nuidics, special applications.

5350. WOODY TISSUE MICROTECHNIQUE. (2 cr; prereq 1303; offered when feasible)
Use of sliding and rotary microtomes, maceration, differential staining, and special techniques in preparation of
woody tissue for microscopic stJdy. Laboratory.

5353. WOOD CHEMISTRY II. (2 cr; prereq 5302, Chem 3100, 3101 or equiv; offered when feasible)
Laboratory problems in the analysis of wood constituents and in the techniques of their isolation and purification.

5355.* MECHANICS AND STRUCTURAL DESIGN WITH WOOD PRODUCTS. (4 cr; prereq 5301) Haygreen
Mechanical behavior of lumber plywood, and particleboard applied to structural considerations in bUilding
construction. Lecture and laboratory.

5356. ADVANCED FOREST PRODUCTS MARKETING. (3 cr; prereq 3303 or #)
Lectures and case studies on retail, wholesale, manufacturer, and market analysis research concerning forest
products businesses.

5359. SURFACE AND COLLOID CHI;MISTRY OF PAPERMAKING. (3 cr; prereq Chem 5520 or #) Neuman
Principles 01 surface and colloid chemistry applied to basic problems in pulp and paper manufacturing operations
and product uses.

5360. STRUCTURE AND PROPERTIES OF IMPORTANT TROPICAL WOODS. (2 cr; prereq 1303) Bowyer
Structure and methods of identification of commercially important tropical woods. Properties of these woods;
relation of these properties to favored uses for the woods.

5361. ADHESION AND ADHESIVES. (3 cr; prereq Chem 3302 or Chem 5520 or ForP 5359 or #) Sarkanen
Introduction to adhesion with emphasis on wood as the adherend. Description of the physico-chemical
interactions at the interface. The curing process and properties of adhesives.
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8300.' RESEARCH PROBLEMS. (Cr ar)

8301.' RESEARCH PROBLEMS. (Cr ar)

8302.' RESEARCH PROBLEMS. (Cr ar)

8303. ADVANCED TOPICS IN PANEL PRODUCTS TECHNOLOGY. (2 cr; prereq 5307) Gertjejansen
Advanced treatment of selected topics in panel products technology particle and fiber processing; additives; the
press cycle; design of panels for specific end uses. Lectures and laboratory.

8304. ADVANCED TOPICS IN WOOD DRYING. (3 cr; prereq 5304) Erickson
Rheological behavior of first·dried solid wood; significance of creep to stress-strain pattern, shrinkage and
degrade development in lumber drying; interpretation and evaluation of schedules. processes, primary and
auxiliary equipment used in commercial drying processes; energy considerations in drying processes.

8306. SEMINAR: FOREST PRODUCTS. (2 cr) Staff
Assigned topics. papers. and oral presentations.

Forest Resources (FR)

5100. SILVICULTURE. (3 cr; prereq Itasca Session, 1100) Aim
Introduction to silvics. silvicultural systems. intermediate cuttings. and related practices. Forest regeneration
problems and techniques.

5101. FIELD SILVICULTURE I. (4 cr; prereq 5100; offered at Cloquet) Aim
Field and laboratory exercises in seed testing, regeneration surveys. plantation inspection. site preparation and
reforestation prescription. Practice in marking for thinning and determining effect on stands. Tree growth analysis.
Compartment examination and preSCription.

5103.' ADVANCED FOREST TREE BIOLOGY. (3 cr; prereq #) Sucoff
Treatment of current applications and research.

5104. FIELD SILVICULTURE II. (1 cr: prereq 5100: offered at Cloquet) Brown
Application of even'age and all·age silvicultural systems to hardwood stands. Lectures, field trips. and exercises.

5105.' INTENSIVE SILVICULTURE. (3 cr; prereq upper div or grad in forestry or #) Mohn
Principles and techniques underlying silvlcultural systems aimed at high productivity. Current practices in various
forest regions of the United States and the world. Lectures and guest speakers.

5110. FOREST WATER QUALITY MANAGEMENT. (4 cr; prereq 5114. Itasca session or #) Perry
Water quality in natural systems; concentrations in undisturbed systems, processes influencing temporal and
spatial variation, deSign and interpretation of monitoring programs. Land uses that impact water quality in forested
environments. including expected changes in concentration of various parameters, assessment techniques. legal
ramifications. and management alternatives.

5114. FOREST HYDROLOGY. (3 cr; prereq Itasca Session. Geo 1001 or #) Brooks
Introduction to the hydrologic cycle and hydrologic processes. Effects of forest management activities on water
yield, storm flow, and water quality.

5115. FOREST HYDROLOGY, FIELD APPLICATIONS. (2 cr; prereq 5114 or #) Brooks
Use of hydrologic instrumentation needed to measure precipitation, streamflow. infiltration capacity, soil moisture.
air temperature, evaporation. and selected water quality constituents. Collection and interpretation of hydrologic
information needed to evaluate forest-use Impacts on water quantity and quality.

5126. FIELD FOREST SOILS. (2 cr; prereq 3220 and 5114; offered at Cloquet) Brown
Field examination of forest soils and their relationship to site productivity and forest management.

5140. APPLICATION OF SILVICULTURE IN NORTH AMERICAN FOREST TYPES. (3 cr; prereq 5100 or #) Dixon
Current regeneration methods and intermediate stand treatments. Economic and biological principles. Primarily
lectures; student presentations, discussion of current literature, and field triPS may also be included. depending on
enrollment.

5150.' FOREST ECOLOGY SEMINAR. (3 cr; prereq sr, 3101, 5100 or #)
Survey of claSSical concepts and contemporary developments in ecology as related to forestry. Discussion group
format.

5152.' FOREST GENETICS. (3 cr; prereq #) Mohn
Genetic variation of forest·tree species and underlying principles; application of plant breeding principles to
forestry.

5153.' ADVANCED FOREST HYDROLOGY. (4 cr; prereq 3220. 5114 or #) Brooks
Current hydrologic problems associated with management of forested watersheds. Analytical methods to
evaluate vegetation management effects on quantity and quality of runoff.
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5200. AERIAL PHOTO INTERPRETATION. (3 cr) Meyer
Types, characteflstics, procurem'mt. preparation, viewing, and interpretation ot aerial photographs; introduction
to mapping; applications to resource surveys and management.

5212. NATURAL RESOURCES INVENTORY. (3 cr; prereq Itasca Session, 3201, AgET 1030 or equiv computer
programming course with fORTRAN or BASIC, Math 1142 or Math 1211, Stat 3081 or 5021, ~Rhet

3562) Ek
Measurement of stand variables. forest products, forest growth and yield. Elementary statistics. Sampling
methods for estimating charactenstlCS of natural resources and resource use lor management decision making.
Lecture and laboratory.

5215. FOREST FIRE MANAGEMENT. (2 cr; prereq 1100. Itasca session, 3103, 5100 or #) Irving
Concepts, principles, and techniques of fife control and use in wild land management.

5216. SPECIAL TOPICS IN FOREST FIRE MANAGEMENT. (Cr ar; prereq 5215 or #) Irving
Independent study of a selectee aspect of forest fife management.

5217. FIELD TECHNIQUES FOR PRE,SCRIBED BURNING. (1 cr; prereq 5215 or #) Irving
field exercises In prescribed burn planning and execution.

5218. FIELD TECHNIQUES FOR FOFIEST FIRE CONTROL. (1 cr; prereq 5215 or #) Irving
Supervised experience in presuopresslon and suppression activities.

5220, REMOTE SENSING, FOREST RESOURCES INVENTORY. (4 cr; prereq 3220. 5200. 5212; offered at ClOQuet)
Ek. Meyer, Rose

Use of aerial photographs in property boundary location; interpretation and classification of forest vegetation
types. Application of sampling methods in estimating natural resources and reSOurce use for management
decision making.

5222, FOREST POLICY AND ECONOMICS. (5 cr or ar, §5265; prereq AgEc 1030 or #, ~Rhet 3562) Gregersen,
Ellefson

Forest resource supply and consJmption relationships (United States and world); legal and political factors; basic
economic and hnancial analysis of forestry activities (production, consumption, and investments).

5223. TIMBER MANAGEMENT PLANNING. (3 cr; prereq 5212, 5222 or #) Rose
Introduction to the fundamentals of planning, finance, forest regulation models, sustained yield of timber, and
development of timber management plans.

5231. RANGE MANAGEMENT. (3 cr; prereq Bioi 1103 or #) Meyer
Grazing animal production methods and influences on forest and open range lands; public grazing land
administration; relationship of grazing to other land uses.

5232. MANAGEMENT OF RECREATIONAL LANDS. (3 cr; prereq jr in forestry or #) Merriam
Recreational use of the forest and associated land and water. Policy problems arising from recreational demands.

5233.' PRINCIPLES OF OUTDOOR RECREATION DESIGN AND PLANNING. (4 cr; prereq 5232 or #) Knopp
(Same as LA 5010) for advanclld students associated with design, management, and planning of recreational
facilities. Planning and design principles related to recreational land use and development; parks; campsites,
water areas, highways, summer and winter recreational facilities.

5236. FOREST RECREATION PLANNING. (1 cr; prereq 5232; offered at Cloquet)
Recreation area and site plannmg, examples and managerial concerns. fieldwork and presentation.

5248. HARVESTING AND ENGINEEI~ING. (3 cr; pereq AgET 1400; offered at Cloquet) Staff
Introduclion to harvesting systems. relationship to forest management and the preparation and administration of
timber sales. Location, construction, and maintenance of forest roads.

5253.* FOREST BIOMETRY, (3 cr; prereq 5212, Stat 5022 or #; offered spring of even yrs) Ek
Topics in torest measurements and the modeling and analysis of forest characteristics with emphasis on growth
and change estimation

5255. FOREST RESOURCE SURVEY DESIGN. (3 cr; prereq 5212, Stat 5022 or #; offered winter of odd yrs) Ek
Advanced forest measurement:" sampling, and survey design concepts and practices.

5257,* RECREATIONAL LAND POl'lCY. (3 cr; prereq 5232 or #) Merriam
Policy issues affecting the use and management of lands devoted entirely or in part to recreational objectives.

5259.* ANALYSIS OF OUTDOOR RE,CREATION BEHAVIOR. (3 cr; prereq 5232, RRM major or grad student or #)
Knopp

Principles of management of parks, forests. and other recreation areas for recreation visitors. Role of interpretive
education. User preference In relation to administrative objectives. IndiVidual and group influences. Lectures,
discussions, reports, readings.

5260. ADMINISTRATIVE PROCESSES FOR NATURAL RESOURCE MANAGERS. (3 cr; prereq upper div or grad in
forestry or #) Irving

Development of U.S. forestry and resource management organizations. Staffing, direction, organization,
planning, bUdgeting, and relatod administrative practices.
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5261. ADVANCED FOREST POLICY AND ECONOMICS. (3 cr; prereq 5222 or #) Gregersen, Ellefson
Advanced topics concerning quantitative techniques for analyzing forestry policy and economic activities;
economic analysis of forestry proJects; political and legal processes in forestry, Review of literature on forest poliCy
and economics; case studies.

5262. REMOTE SENSING OF NATURAL RESOURCES. (4 cr) Staff
Introduction to remote sensing for natural resource Inventories, land use analyses. and environmental monltonng
activitres; photographic. thermal, multispectral, and radar sensing procedures; airborne and satellite systems;
visual and computer-assisted analysis techniques, Oriented toward an InterdisCiplinary audience,

5264. QUANTITATIVE TECHNIQUES IN FOREST MANAGEMENT. (3 cr; prereq 5212, 5222, 5223 or #) Rose
Forestry applications of quantitative techniques in allocation and other decision-making problems, Mathematical
programming. Simulation,

5265. FOREST POLICY ISSUES. (3 cr) Ellefson
Processes by which forestry Issues evolve and are resolved: systematic analysIs ot forestry issues (detinlng them.
assessing special interest group concerns. defining objectives and alternatives); selected issues such as
sustained yield, clear-cutting. forest practice regulatron. multiple and dominant use. and energy conservation,

5269. INTERDISCIPLINARY SEMINAR I. (4 cr) Slaff
Resource and community development analysis. implications for resource allocation. Selected spakers. readings,
and discussion topics. Diverse disciplinary contributions reflected.

5270. INTERDISCIPLINARY SEMINAR II. (4 cr) Staff
Development of ability to identify and analyze resource development problems. Student participation as team
members; guest speakers. Diverse disciplinary contributions reflected.

5403: FUNDAMENTALS OF NATURAL RESOURCE EDUCATION. (3 cr; limited to 35 students)
For elementary school teachers. Soil, water, forest, and wildlife resources of Minnesota and biological principles
and ecological implications of management. Environmental issues associated with natural resource manipulatron.
Outdoor teaching skills in environmental education developed through experience in metropolitan area nature
centers.

5408. FORESTRY IN THE URBAN ENVIRONMENT. (3 cr; prereq student teacher, teacher or #) Staff
Study of forest ecosystems and forest management in lecture and laboratory sessions. Field exercises emphasize
techniques and materials useful for teaching principles of forestry In indoor and outdoor classrooms; forest areas
in the Twin Cities used for field exerCises. SpecIal uses and problems 01 the urban foresl. D,scusSIons and
presentations by guest lecturers on contemporary forestry issues.

5457. WATER QUALITY MANAGEMENT: FISHERIES. (2 cr; prereq Chem 1005 or equiv; 5457-5458t) Perry
Determination of suitable water quality for fish, including methodology, data analysis, and general responses to
natural streses and pollutants.

5458. WATER QUALITY MANAGEMENT: ECOSYSTEM APPROACHES. (4 cr; prereq Chem 1005, FR 3101 or #)
Perry

Anthropogenic influences on aquatic ecosystems, including forest management, point and non-point pollution,
and acid rain. Designed to supplement discussion of fishery impacts in FWIFR 5457.

5500. URBAN FOREST MANAGEMENT. (3 cr; prereq 5100 or #) Staff
Discussion and development of basic concepts. Introduction to terminology and principles of urban tree inventory,
propagation, and care; management case sludies; equipment operation and costs.

5501. URBAN FOREST ADMINISTRATION. (3 cr; prereq 5100, 5500 or #) Staff
Discussion and development of basIc concepts; introduction to public relations, program building; staffing and
labor relations; effect of legal restraints on ordinances and contracts; budget monitoring.

8100: RESEARCH PROBLEMS: SILVICULTURE. (Cr ar) Aim, Brown, Kurmis, Scholten

8101: RESEARCH PROBLEMS: FOREST-TREE PHYSIOLOGY. (Cr ar) Sucoff

8102: RESEARCH PROBLEMS: FOREST-TREE GENETICS. (Cr ar) Mohn

8103: RESEARCH PROBLEMS: FOREST HYDROLOGY. (Cr ar) Brooks

8104. FOUNDATIONS OF FOREST ECOSYSTEMS. (3 cr) Staff
Methodological problems in analysis of complex systems. Physical and biological aspects of ecosystems. Specific
nature of forest ecosystems.

8105. ADVANCED FIELD SILVICULTURE. (3 cr; prereq 5101, #) Staff
Selected current problems and research in silViculture. Plant-soil relationships with particular reference to forest
soils. Methods of forest soil investigations in the field and laboratory.

8106. TOPICS IN SILVICULTURE-FOREST SOILS. (Cr ar; prereq 5100 and 5 cr in soils or #) Grigal

8107. SEMINAR: FOREST RESOURCES. (1 cr) Staff
Assigned topics, problem analyses, and research reports.
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8108. FOUNDATIONS OF RENEWABLE RESOURCES RESEARCH. (3 cr; prereq #) Leary
Process of sCientific research, problE~m statements, hypothesis formation, test procedures, measurement, role of
SCientific concepts In research. hypothetic-deductive method. Induction, strong inference. explanation. pred,ction_

8200: RESEARCH PROBLEMS: FOREST MANAGEMENT. (Cr ar) Brown. Hallgren, Irving. Rose

8201: RESEARCH PROBLEMS: FOREST ECONOMICS. (Cr ar) Ellefson, Gregersen, Rose, Skok

8202: RESEARCH PROBLEMS; FOREST MEASUREMENTS. (Cr ar) Ek, Meyer, Rose

8203: RESEARCH PROBLEMS: FOREST RECREATION. (Cr ar) Knopp, Merriam

8204: RESEARCH PROBLEMS: FOREST POLICY. (Cr ar) Ellefson, Gregersen, Hallgren, Irving, Merriam. Skok

8205: RESEARCH PROBLEMS: REMOTE SENSING. (Cr ar) Meyer

8206. ADVANCED MANAGEMENT OF FIECREATIONALLANDS. (3 cr; prereq 5233, EBB 3004 or #) Merriam
Relationship of people as recreatlonlsts to the natural environment. Principles of manipulation of plant and animal
communities for outdoor recreation objectives. Lectures, readmgs, diSCUSSions, reports, field trips.

8207. ECONOMIC ANALYSIS OF FORESTRY PROJECTS. (3 cr; prereq 5261 or #) Gregersen
Pubiic and pnvate forestry proJects; analysis ot commercial profitability and application 01 benefit-cost analysis;
preparation of feasibility studies; case studies.

8208. LEGAL AND POLITICAL PROCESSES IN FORESTRY. (3 cr; prereq 5222 or #) Ellefson
Forestry in the context of judicial and legislative systems; political concepts important to forestry (e.g., freedom,
equality, power); issue formation (agenda setting); special interest groups; case studies.

8209. SEMINAR: FORESTRY AND ECONOMIC DEVELOPMENT. (3 cr; prereq 5261 or #) Gregersen
National, regional, and local development planning in forestry; approaches to forest-based sector analysis;
demand and supply forecasting; political and institutional considerations. Review of literature; case studies.

8210. RESEARCH METHODS IN FORESTRY. (1 cr) Sucoff
Procedures for writing study plans and grant proposals. Each student will prepale study plan or grant proposal.

8211. SEMINAR: FOREST POLICY ISSUES. (3 cr) Ellefson
Identification and analysis of major national, state, and local issues of importance to forestry. Review of literature,
case studies, guest speakers.

8212. ADVANCED REMOTE SENSING. (4 cr; prereq 5262 or #) Staff
Quantitative techniques for automated interpretation of photographic thermal and multispectral remote sensing
data. Introduction to matnx methods, spectral pattern recognillon. image enhancement, and remote sensing
inputs to resource information systells. Lectures, case studies, problems, reports, computer programs, readings.

8213. TOPICS IN WILDLAND HYDROLOGY. (3 cr; prereq 5114. CE 5405 or #; offered alt yrs) Brooks
Lecture and discussion 01 current literature on the water resources 01 wildlands (non-urban, non-agncultural
lands).

FRENCH AND ITALIAN
Professor: Tom C. Conley, chair; Ronald F. Akehurst; Arshi Pipi; Marilyn Schneider; Joseph L. Waldauer

Associafe Professor: Maria F. Paganini, director of graduate studies; Rlida Bensmaia; Lawrence C. Mantini; Ronald L.
Martinez; Peter H. Robinson; Eileen B. Sivert

Assistant Professor' Betsy K. Barnes; Maria M. Brewer; Jay L. Caplan; Judith Preckshot

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-French: MA (Plan A and Plan B) and Ph.D.; Italian: M.A. (Plan A
and Plan B); French and Italian: MA (Plan B).

Curriculum-Majors in French, Italian, and a double major in French and Italian are
offered.

Prerequisites for Admission-For major work, 50 upper division quarter credits or
the equivalent in the major field (French or Italian), at least 20 credits of which are in
literature, are required. Students in the program will ordinarily find it necessary to
supplement their undergraduatH work with a considerable amount of independent reading.
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French and Italian

Special Application Requirements-New students may enter in any quarter or
summer term.

Master's Degree Requirements-Before registering for their first quarter of graduate
work, students must consult the director of graduate studies. Students should familiarize
themselves with the special requirements of the department. A final written examination
(given during the fourth week of each quarter and during the first term of summer session)
and a final oral examination are required. See the department handbook for details.

Doctoral Degree Requirements-Before registering for their first quarter of graduate
work, students must consult the director of graduate studies. Students entering with an
M.A. degree from another institution must take a Ph.D. qualifying examination before the
end of the seventh week of their second quarter. Immediately after passing the M.A. or
qualifying examination, students design their program in consultation with their advisory
committee. Four topics or fields of inquiry will be chosen. See the department handbook for
details.

Language Requirement-Candidates for the master's degree must have a reading
knowledge of at least one Romance language other than the language of their major field
(for majors in French: Italian, Spanish, or Portuguese; for majors in Italian: French,
Spanish, or Portuguese). Doctoral degree students must have a knowledge of Latin
equivalent to at least two years of high school study; a reading knowledge of a second
Romance language; and by the end of the first year of graduate work, a reading knowledge
of an additional foreign language (French, Italian, Portuguese, Spanish, or German). Other
preparation will be considered if suited to student needs.

For Further Information-A department handbook and a three-year projection of
graduate-level courses to be offered is available from the director of graduate studies,
Department of French and Italian, 200 Folwell Hall, University of Minnesota, 9 Pleasant
Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

French (Fren)
5012. STYLIST/CS. (4 cr; prereq 3017 or #) Staff

Structural dimensions of literaIY works. principally as they relate to language. Variety of genres and periods.
Taught in French.

5017. COMPOSITION ET STYLISTIQUE. (4 cr; prereq 3017 or #) Staff
Translation, Imitation, and composition of ficlion and nonfiction, prose and poetIY, using both English and French
texts.

5207. OLD FRENCH. (4 cr: prereq 3203 or above or #) Akehurst
Preparation for reading medieval French texts in the original.

5219, HUMANISM AND /TALIANISM IN THE LITERATURE OF THE 16TH CENTURY. (4 cr, §Frlt 5219, §ltaI5219;
prereq 3209 or above) Pipa, Renaud

Aspects of Italian civilization from Dante to Machiavelli that led to the Renaissance. Focus on French and Italian
literaIY texts. Taught in English; knowledge of Italian not required.

5269. FRENCH ROMANTICISM. (4 cr; prereq 3202 or above) Sivert
Reading of principal theoretical and literaIY works.

5275. HUYSMANS AND VILL/ERS DE L'/SLE-ADAM: THE REACTION. (4 cr; prereq 3202 or above) Sivert
Late 19th-centuIY literature: the reaction to realism and naturalism in the works of Huysmans, Villiers de I'Isle
Adam, and others.

5281. EARLY 20TH-CENTURY POETRY. (4 cr; prereq 3202 or above) Preckshot
PoetIY as it emerged out of the experiments undertaken at the end of the 19th centuIY that led to a revolution in
poetic form and theoIY; readings from Apollina"e, Jacob, Parel, Breton, Elvard, Aragon.
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5289. TOPICS IN AFRICAN LITERATURE. (4 cr; prereq 3202 or above) Caplan, Renaud
African values and views of reality compared with "European" values and views, through the analysis of literary
creations. Companson with other arts.

5303. MEDIEVAL FRENCH DRAMA. (4 cr; prereq 5207 or #) Akehurst
Medieval French theatre from ils ('rig Ins to Ihe Renaissance.

5307. MEDIEVAL FRENCH ALLEGORY AND SATIRE. (4 cr; prereq 5207 or #) Akehursl
Satire and allegory in the French Fabliaux, the Roman de RenarT. and Roman de la rese.

5311. RENAISSANCE POETRY BEFORE THE PLE'iADE. (4 cr; prereq 3202 or above) Renaud, Conley
The grands rhetoriqueurs, Lemaire, Marot, Saint-Gelays, Louise Laba, and others; includes study of elegy,
emblem, blason, and arT poet/que.

5312. PLE'iADE AND BAROQUE. (4 cr; prereq 3202 or above) Renaud, Conley
Ronsard, Du Bellay, and other poets of the Plaiade and the tirst baroque poets, including Sponde, Du Bartas,
Desportes, Chasslgnet.

5331. FRENCH POETRY FROM D'AUBIGNE TO LA FONTAINE. (4 cr; prereq 3202 or above) Renaud
Movement from baroque to classicism studied in the great verse creations of the 17th century.

5335. THE NOVEL OF THE 17TH CENTURY. (4 cr; prereq 3202 or above) Renaud

5339. SHORT STORIES OF THE 16TH AND 17TH CENTURIES, (4 cr; prereq 3202 or above)
Narrative techniques and variants of short stories in France during the 16th and 17th centuries.

5354. DRAMA OF THE 18TH CENTURY. (4 cr; prereq 3202 or above) Caplan, Waldauer
Tragedy, drama, comedy (emphasis on comedy).

5355. NOVEL OF THE 18TH CENTURY, (4 cr; prereq 3202 or above) Waldauer
EmphaSIS on novels at Marivaux, Diderot, and Laclos.

5359. VOYAGERS AND PHILOSOPHES IN THE 18TH CENTURY. (4 cr; prereq 3202 or above) Caplan
Relationships between voyage litE,rature and the construction of the concept of "man."

5367, 19TH-CENTURY DRAMA: MUSSET. (4 cr; prereq 3202 or above) Sivert and staff

5368. SHORT STORIES OF THE 19TH CENTURY. (4 cr; prereq 3202 or above) Sivert
From Charles Nodier to Villiers de I'Isle-Adam. (See 5467 for Flaubert).

5380. THE FRENCH NOVEL IN THE 21lTH CENTURY. (4 cr; prereq 3202 or above) Brewer
Includes prose texIs. Novel, essay, short story, philosophical racit, autobiography.

5382, VALERY AND THE HERITAGE OF SYMBOLISM. (4 cr; prereq 3202 or above) Preckshol
The poetry of Valary; sources of his concept of poetry.

5383. 20TH-CENTURY FRENCH DRAMA TO EXISTENTIALISM. (4 cr; prereq 3202 or above)
Main trends, themes, and dramatic theories (surrealist, eXistentialist, contemporary theatre).

5385. ART AND LITERATURE. (4 cr; prereq 3202 or above)
Relationship among literary texts, aesthetics, semiOlogies, and the plastic arts.

5391. RECENT FRENCH POETRY. (4 :r; prereq 3202 or above) Preckshol
Mid-century poels: Ponge, MichaJx, Char, Bonnefoy, St. John-Perse, Breton. and others.

5397. LE NOUVEAU ROMAN. (4 cr; prereq 3202 or above) Staff
Last existentialist novels and innovalions of Nathalie Sarraule, Alain Robbe-Gnllet, Michel Butor, and others.

5411. SCEVE. (4 cr; prereq 3202 or above) Renaud
Poetry as knowledge and communication. The quesl for self and reality Ihrough the complex concept of love.

5415, RABELAIS. (4 cr; prereq 3202 or above) Renaud, Conley
Gargantua and Pantagruel in ori!)inal text.

5418, MONTAIGNE. (4 cr; prereq 3202 or above) Conley
The Essais studied in terms at mimesis and ideology.

5434. BAROQUE TRAGEDY: CORNEILLE. (4 cr; prereq 3202 or above) Renaud

5438. PASCAL. (4 cr; prereq 3202 or above)
The literary originality of Ihe Prell/nc/ales; major atlenlion to Les Pensees.

5443. CLASSICAL COMEDY: MOLIERE_ (4 cr, §3607, §5607; prereq 3202 or above) Renaud

5444, CLASSICAL TRAGEDY: RACINE, (4 cr; prereq 3202 or above) Renaud

5457. ROUSSEAU. (4 cr; prereq 3202 or above) Caplan, Waldauer

5458. VOLTAIRE, (4 cr; prereq 3202 cr above) Waldauer

5459. DJDEROT. (4 cr; prereq 3202 or above) Waldauer
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5461. BAUDELAIRE. (4 cr; prereq 3202 or above) Robinson

5462. RIMBAUD. (4 cr; prereq 3202 or above) Robinson

5463. HUGO. (4 cr; prereq 3202 or above) Sivert

5465. STENDHAL. (4 cr; prereq 3202 or above)

5466. BALZAC. (4 cr; prereq 3202 or above)

5467. FLAUBERT. (4 cr; prereq 3202 or above)

5471. MALLARME. (4 cr; prereq 3202 or above) Robinson

5475. ZOLA AND THE NATURALISTIC NOVEL. (4 cr; prereq 3202 or above) Sivert

5486. PROUST. (4 cr; prereq 3202 or above) Paganini

5489. SARTRE. (4 cr; prereq 3202 or above)
Creative works and critical essays.

5531. BAROQUE LITERATURE IN FRANCE AND ITALY. (5 cr; prereq at least one 3xxx or 5xxx course in the literature
of France or Italy) Renaud and staff

The spread of the baroque in literature through Europe. Movement from Italy. changing yet rooted in a particular
view of the world. Taught in English. (See also Span 5533. The Baroque in European Literature: Spain.)

5568. FRENCH SYMBOLISM AND ITALIAN HERMETICISM. (5 cr; prereq at leastone pertinent course either in French
or Italian literature or #) Pipa. Robinson

Poetry of Rimbaud. MaHarme, and Valery, Campana, Ungaretti, and Montale.

5569. NATURALISM IN THE FRENCH AND ITALIAN NARRATIVE. (5 cr; prereq at least one pertinent course either in
French or Italian literature or #) Pipa

Flaubert, Maupassant, Zola, and other naturalist writers; Verga, Deledda, Fogazzarro, and others.

5587. MILLENIUM AND UTOPIA: FROM DA FIORE AND DANTE TO FOURRIER AND CABET. (5crlno crlor majors],
§ltaI5587)

Reading and discussion of Italian and French literature of millenarianism and utopianism from the Middle Ages to
the first halt of the 19th century. Taught in English.

5588. ASPECTS OF CONTEMPORARY CRITICISM. (4 cr, §CLit 5588; prereq 3209 or above and #)
Criticism in contemporary France. Taught in English (except for the calendar year 1985, when it is taught in
French).

5591. DADA AND SURREALISM. (5 cr; prereq 3209 or above)
Origins, activities, and literary accomplishments of French dada and surrealism.

5607. CLASSICAL COMEDY: MOLIERE IN TRANSLATION. (4 cr, §3607, §5443; prereq grad work in theatre arts or #)
Renaud

Similar to 3607 or 5443, independent reading and research assignments in consultation with instructor.

5701,5702. STRUCTURE OF MODERN FRENCH: PHONOLOGY, MORPHOLOGY, SYNTAX. (4 cr) Barnes
Application of linguistics to study of present-day French.

5900. TOPICS IN FRENCH LITERATURE_ (3-5 cr per qtr [max 15 cr]; prereq 3209 or above)

5999. TEACHING COLLEGE FRENCH: THEORY AND PRACTICE. (5 cr; prereq grad student or #) Barnes
Theoretical and practical aspects of French-language learning and teaching.

8010. SEMINAR IN POETRY. (3-5 cr per qtr [max 15 cr])

8030. SEMINAR IN DRAMA. (3-5 cr per qtr [max 15 cr])

8050. SEMINAR IN FICTION. (3-5 cr per qtr [max 15 cr])

8070. SEMINAR IN POETIC THEORY. (3-5 cr per qtr [max 15 cr])

8090. SEMINAR IN FILMIC ANALYSIS. (3-5 cr per qtr [max 15 cr])

8110. SEMINAR IN PROBLEMS OF MEDIEVAL WRITING. (3-5 cr per qtr [max 15 cr])

8120. SEMINAR IN PROBLEMS OF 16TH·CENTURY WRITING. (3-5 cr per qtr [max 15 cr])

8130. SEMINAR IN PROBLEMS OF 17TH-CENTURY WRITING. (3-5 cr per qtr [max 15 cr])

~
8150. SEMINAR IN PROBLEMS OF 18TH·CENTURY WRITING. (3-5 cr per qtr [max 15 cr])

8170. SEMINAR IN PROBLEMS OF 19TH·CENTURY WRITING. (3-5 cr per qtr [max 15 cr])

8190. SEMINAR IN PROBLEMS OF 20TH·CENTURY WRITING. (3-5 cr per qtr [max 15 cr])

8310. SEMINAR IN CRITICISM AND LITERARY THEORY. (3-5 cr per qtr [max 15 cr])

8501. METHODOLOGY AND BIBLIOGRAPHY. (4 cr) Staff
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8701. HISTORY OF THE FRENCH LANGUAGE. (4 cr) Akehurst and staff

8704. OLD PROVENGAL. (4 cr) Akehurst
Language and literature of the trolJbadours.

8970. DIRECTED READINGS FOR GRADUATE STUDENTS. (1-5 cr) Staff

8980. DIRECTED TEACHING. (1-5 cr; prereq #. 6)

Italian (Ital)

Note-Most courses are offered alternate years or when feasible.

5042. INTENSIVE READING OF MODERN ITALIAN NARRATIVE LITERATURE. (4 cr; prereq 3015 Or 3041 or #)
Pipa, Schneider

Twentieth-century authors analyzed from linguistic and literary points 01 view to achieve high level 01 reading
competency and understanding of contemporary Italian literary scene. Taught in Italian.

5219. HUMANISM AND ITALIANISM IN THE LITERATURE OFTHE 16TH CENTURY. (4 cr. §Fren 5219. §Frlt 5219;
prereq 3209 or above)

Taught in English; knowledge of French and Italian not required. Aspects of Italian civilization from Dante to
Machiavelli that led to the Renaissance. Focus on French and Italian literary texts.

5321. CHIVALRIC POETRY: BOIARDO, ARfOSTO, TASSO. (4 cr; prereq 3015) Staff

5328. RENAISSANCE PROSE WRITERS: MACHIAVELLI, CASTIGLIONE. (4 cr; prereq 3015) Staff

5331. MODERN POETRY. (5 cr; prereq 3015) Pipa. Schneider
Crepuscular and hermetic poets from Gozzano to Ungaretti, Montale, Saba, and Quasimodo.

5337. MANZONI AND THE 19TH-CENTURY NOVEL. (4 cr; prereq 3015) Pipa, Schneider
I promessi spas; and other novel".

5384. MODERN DRAMA. (4 cr; prereq 3015) Pipa. Schneider
Dramatists such as P"andello. Ugo Betti, Diego Fabbn, and Eduardo de Filippo. Evolution of modern drama.

5385. MODERN NARRATIVE. (4 cr; prElreq 3015) Pipa. Schneider
Twentieth-century authors such as Svevo, Moravia, Pavese, and Vittorini. Evolution of the modern novel and
novella.

5401-5402-5403. DANTE. (4 cr per qtr; prereq 3015) Pipa, Schneider, Martinez
The Divina Commedia; Dante's minor works.

5411. PETRARCH. (4 cr; prereq 3015) Martinez
Class taught in English. Reading In English (nonmajors) and Italian (majors).

5418. BOCCACCIO. (4 cr; prereq 30151 Martinez
Taught in English. Readings in English (nonmajors) and Italian (majors).

5461. LEOPARDI AND 19TH-CENTURY POETRY. (4 cr; prereq 3015) Pipa, Schneider
Leopardi's poetry; Carducci, Pascali, and D'Annunzio.

5481. MONTALE. (4 cr; prereq 3015 or #) Pipa
Reading and interpretation of Monlale's poetic work.

5559. THEORIES OF LITERATURE AI~D CULTURE: VICO, CROCE, GRAMSCI. (4 cr; prereq #; fulfills Rte. II
requirement) Pipa

Taught in English, Readings in English (nonmajors) and Italian (majors).

5568. FRENCH SYMBOLISM AND ITALIAN HERMETICISM. (4 cr; prereq at least one pertinent course either In French
or Italian literature or #) Pipa. Robinson

Poetry of Rimbaud, Mallarme, and Valery; Campana, Ungaretti, and Montale.

5569. NATURALISM INTHE FRENCH ~,ND ITALIAN NARRATIVE. (5 cr; prereq at least one pertinent course in French
or Italian literature or # \ Plpa, Sivert

Flaubert, Maupassant, Zola, and other naturalist writers; Verga, Deledda, Fogazzaro, and others.

5583. MARXISM AND EXISTENTIALISM IN ITALIAN NARRATIVE AND DRAMA. (4 cr; prereq 3015 or #) Pipa
Contemporary works hinging on the philosophies 01 Marxism and existentialism.

5587. MILLENIUM AND UTOPIA: FROM DA FIORE AND DANTE TO FOURIER AND CABET. (5 cr [no cr lor majors],
§Fren 5587) Pipa

Italian and French literature of millenarianism and utopianism from Middle Ages to I"st haifa! 19th century. Taught
in English.
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5601, 5602, 5603. ITALIAN LITERATURE IN ENGLISH TRANSLATION. (4 cr per qtr) Pipa, Schneider
Movements, genres, or themes in representative works from medieval times to present day.

I" 5609. DANTE (IN ENGLISH). (4 cr; prereq #) Staff

5701-5702. ITALIAN LANGUAGE. (4 cr per qtr; prereq #)

5900. TOPICS IN ITALIAN LITERATURE. (4 cr; prereq 3209 or above) Staff

8209. LITERARY CRITICISM. (4 cr) Pipa

8301. EARLY ITALIAN POETRY. (4 cr) Staff
From origins to the dolce slil nuovo.

8303. FORMS OF THE ITALIAN DRAMA. (4 cr) Staff
I'" The sacra rappresentazione, commedia dell'arte, tragedy, comedy, pastoral drama, melodrama.

8501. RESEARCH METHODS AND MATERIALS. (4 cr) Staff

8970. DIRECTED READINGS FOR GRADUATE STUDENTS. (1-5 cr) Staff

French and Italian (Frlt)

I
I

I

~

5219. HUMANISM AND ITALIANISM IN THE LITERATURE OF THE 16TH CENTURY. (4 cr, §Fren 5219, §ltaI5219;
prereq 3209 or above) Renaud, Pipa

Taught in English; knowledge of French and Italian not required. Aspects of Italian civilization from Dante to
Machiavelli that led to the Renaissance. French and Italian literary texts.

5531. BAROQUE LITERATURE IN FRANCE AND ITALY. (4 cr; prereq alleast one 3= or 5xxx course in literature of
France or Italy) Renaud, staff

Taught in English. Spread of the Baroque in literature through Europe. Movement from Italy, changing but rooted
in particular view of the world. (See also Span 5533. The Baroque in European Literature: Spain.)

5568. FRENCH SYMBOLISM AND ITALIAN HERMETICISM. (4 cr; prereq at least one pertinent course in French or
Italian literature or #) Pipa, Robinson

Poetry of Rimbaud, Mallarme, Valery, Campana, Ungaretti, and Montale.

5569. NATURALISM IN THE FRENCH AND ITALIAN NARRATIVE. (4 cr; at least one pertinent course in French or
Italian literature or #) Pipa, Sivert

Flaubert, Maupassant, Zola, and other naturalist writers; Verga, Deleddaa, Fogazzaro, and others.

5587. FRENCH AND ITALIAN UTOPIAN LITERATURE. (4 cr) Pipa
Taught in English. Millenarianism and utopianism in Italian and French literature from Dante to Fourier.

Albanian (Alb)
5510. ALBANIAN LANGUAGE AND CULTURE. (5 cr) Pipa

Taught in English; knowledge of Albanian not required. Aspects of Albanian culture: language, folklore, ethnology,
literature.

GENETICS (GCB)
FaCUlty: Michael J. Simmons (genetics and cell biology), direc/orot graduate studies; Dwight L. Anderson (microbiology

and dentistry); Nell A. Anderson (plant pathology); V. Elving Anderson (genetrcs and cell biology); Peter D. Ascher
(horticulture); Martin Biumenfeld (genetics and cell biology); William J. Boylan (animal science); Richard S. Caldecott
(genetics and cell biology); Jaroslav Cervenka (oral pathology and genetics); R. Dennis Cook (applied statistics);
Kendall W. Corbin (ecology and behavioral bioiogy); James W. Curtsinger (genetics and cell biology); Roderic M.
Dale (botany); Sharon L. Desborough (horticulture); John W. Eaton (medicine); Franklin D. Enfield (genetics and cell
biology); David P. Fan (genetics and cell biology); James A. Fuchs (biochemistry); Jon Geadelmann (agronomy and
plant genetics); Burle G. Gengenbach (agronomy and plant genetics); James V. Groth (plant pathology); Perry B.
Hackett (genetrcs and cell biology); Robert K. Herman (genetics and cell biology); Leonard L. Heston (psychiatry);
Richard A. King (medicine and oral pathology); William Krivit (pediatrics); Florian I. Lauer (horticulture); Paul A.
Lefebvre (genetics and cell biology); Larry L. McKay (food science and nutritron); Robert G. McKinnell (genetics and
cell biology); David J. Merrell (eCOlogy and behavioral biology and genetics and cell biology); Joachim W. Messing
(biochemistry); Ronald L. Phillips (agronomy and plant genetics); Mary Ellen Pierpont (pediatrics); Bernard E. Reilly
(dentistry and microbiology); William E. Rempel (animal science); Stephen S. Rich (laboratory medicine and
pathology); Howard W. Rines (agronomy and plant genetrcs); Irwin Rubenstein (genetics and biology); Walter
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Sauerbier (microbiology); Charles F, Schachtele (dentistry and microbiology); Burton L. Shapiro (dentistry); John R,
Sheppard (genetics and cell biology); Robert N, Shoffner (animal science); Carolyo D, Silflow (genetics and cell
biology); D, Peter Snustad (genetics and cell biology); Leon A. Snyder (genetics and cell biology); FrancisA, Spurrell .1
(veterinary clinical sciences); Robert E, Stucker (agronomy and plant genetics); Deon D, Stuthman (agronomy and
plant genetics); Carl J, Witkop, Jr, (oral pathology and genetics); Val W, Woodward (genetics and cell b'lology); Walid
G. Yasmineh (laboratory medicine and pathoiogy); Charles W. Young (animal science); Jorge J. Yunis (laboratory
medicine and pathology); James Zissler (microbiology)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-The program provides students with a broad understanding of genetics ...
and related scientific disciplines and with training in basic genetic theory. Students are
expected to gain competence in one or more of the specialty areas in genetics. Areas of
research in the program are subdivided into five categories: molecular genetics, popUlation
and quantitative genetics, human genetics, developmental genetics, and cytogenetics.
(This classification is for convenience of description only; categories overlap and many
research programs fall into more than one category.)

Prerequisites for Admission-The program is sufficiently flexible to accommodate
students with a wide range of backgrounds. Students with bachelor's degrees in any of the
biological, chemical, or physical sciences are encouraged to apply. Recommended
academic preparation includes one year each of calculus, organic chemistry, and physics,
and background in basic biology including biochemistry and genetics. Physical chemistry is
recommended for students interested in molecular genetics. For students of demonstrated
ability, background deficiencies can be made up during the first year of graduate study.

Special Application Requirements-Applicants should submit three letters of
recommendation from persons familiar with their academic and research capabilities;
scores from the General (Aptitude) and Subject (Advanced) Tests of the Graduate Record
Examination; and a statement of interests and goals. Recommended date for receipt of
completed applications is February 1. Completed files are reviewed between February and
June. Graduate studies typically begin in summer session or fall term.

Master's Degree Requirements-The average length of time required to obtain a
master's degree is two years. Advanced courses in genetics (inclUding the core sequence
GCB 5031, 5032, and 5033) and biochemistry are required, in addition to specialty courses
designed to meet the individual student's needs. An oral final examination is required for
both plans.

Doctoral Degree Requirements-There are no specific course credit requirements.
The Ph.D. program is designed by the student and the adviser to meet individual interests
and goals. Advanced courses in genetics (including the core sequence GCB 5031, 5032,
and 5033) and biochemistry am required, in addition to special courses, topical seminar
courses, laboratory research rotations, thesis research, department seminars, and journal
clubs.

Language Requlrements--None. Applicants are urged to obtain a working knowl
edge of at feast one language prior to enrollment.

Minor ReqUirements for Students Majoring In Other Fields-Proposed minor
courses typically include the gEmetics core series (GCB 5031, 5032, and 5033) supple
mented with advanced genetics courses appropriate to the student's field of specialization.

For Further Information-Inquiries about admission should be directed to the
director of graduate admissions, Department of Genetics and Cell Biology, 250 BioScience
Center, University of Minnesota, 1445 Gortner Avenue, SI. Paul, MN 55108-1095. Inquiries
about graduate program activitiE!S, courses, and research opportunities should be directed
to the director of graduate studies in genetics at the same address.
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Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

50221,w,8,8u. GENETICS. (3 cr, §3022, §Biol 5003; not open to grad students in genetics)
Mechanisms of heredity, their implications for biological populations and applications to practical problems.

5024w. THE GENETICS OF DEVELOPMENT. (4 cr; prereq Bioi 5003 or #) R Herman
Introduction to current concepts of and experimental approaches to the genetic basis of morphogenesis and
metazoan development Emphasis on organisms amenable to genetic analysis, Including some procaryotes and
single-celled eucaryotes, a nematode and Drosophila.

5030s. LABORATORY: GENETICS. (2 cr; prereq 3022 or 5022 or Bioi 5003 or #) Staff
Investigative approaches to analysis of genetic problems. Focus on a given organism or related group of
organisms may differ from quarter to quarter.

5031w. ADVANCED GENETICS I. (4 cr; prereq 3022 or Bioi 5003 and Bioi 5001 or B,oC 5751 or #) Lefebvre, Snyder
Mechanics of Inheritance. Comparative organization of genetic material in procaryotic and eucaryotic organisms.
Mutation, complementation, and recombination as operational enteria for genetic analysis.

50328. ADVANCED GENETICS II. (4 cr; prereq 5031) Hackett
Action of the gene in molecular, cellular, and organismal development Mechanisms of storage of genetic
information, modes of information transfer, and mechanisms of regulating these processes In vanous biological
systems.

50338. POPULATION AND QUANTITATIVE GENETICS. (4 cr; prereq 3022 or Bioi 5003. course in biometry or
statistics or #) Curtsinger

Genetic variation in quantitative traits, with special attention to fitness. Causes of change of equilibria in gene
frequencies, heterosis and inbreeding depression, consequences of natural and artificial selection.

50421. QUANTITATIVE GENETICS. (4 cr; SoN only; prereq 5033 ...Stat 5301 recommended) Enfield
Selection with reference to population changes in gene frequencies and means of quantitative characters.
Information required for predicting effects of selection and related research. Emphasis on logical analYSIS.

50431. HUMAN GENETICS. (3 cr; prereq 3022 or Bioi 5003 or #) Anderson
Principles of human genetics at the molecular, cellular, individual. and population levels. Chromosomal and
biochemical disorders; gene mapping; mutation and natural selection; vanation in intelligence and behaVior;
genetic screening, counseling, and therapy.

5044w. HUMAN POPULATION GENETICS. (4 cr; prereq 5043, biostatistics [PubH 5452 or equlv] or #) Anderson
Biometric methods for research in human genetics. Use of genetic concepts and appropriate statistical techniques
in exploring new problems. Use of statistical packages and genellc programs to analyze population data and
model genetic systems. Individual study of current problems and group discussion.

50458. MOLECULAR PRINCIPLES OF BEHAVIOR. (3 cr; prereq BioC 5002 or #; offered odd yrs) Sheppard
Relationships between biochemistry and behavior With emphaSIS on diseases of human behavior; I.e., the
psychoses, alcoholism, epilepsy. Simple biological systems used to study behaVIOr.

50468. HUMAN BIOCHEMICAL GENETICS. (3 cr; prereq 5031,5043, BioC 5002 or equiv, Bioi 5004 or equlv or #;
offered even yrs) Sheppard

Basic genetic, biochemical. and pathologic principles of inherited human metabolic disorders.

5062w. GENETICS AND SPECIATION. (4 cr; prereq 15 cr biology incl genetics) Merrell
Application of genetic prinCiples to problems of speCiation and evolullon.

50638. THEORETICAL POPULATION GENETICS. (3 cr; college level calculus, baSIC statistics and genetics; offered
even yrs) Simmons

Population genetic theory as related to problems of natural populations.

5970. DIRECTED STUDIES. (Cr ar; prereq #. 6)
Individual sfudy of selected topics or problems with emphasis on selected readings and use of scientific literature.

5990. DIRECTED RESEARCH. (Cr ar; prereq #, 6)
Laboratory or field investlgallon of selected areas of research.

806Of,w,8. CURRENT TOPICS. (2 cr [may be repeated for cr))
Several sections offered each quarter. each devoted to a different topic.

890Of,w,s. SEMINAR. (1 cr [may be repeated for cr]; offered SoN only)

891 Of,w,s. JOURNAL CLUBS. (1 cr; offered SoN only; prereq 6)
Critical evaluallon of selected, current literature.

892Of,w,s. SPECIAL TOPICS. (1-5 cr; offered SoN only; prereq 6)
Participation in organized symposia and short courses.

897Of,w,8,SU. DIRECTED STUDIES. (Cr ar; prereq #, 6) Staff
Content determined by interests of individual in consultation With instructor; independent, nonlaboratory study.
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899Of,w,s,sU. RESEARCH. (Cr ar; pre"eq #) Staff

Other courses of interest for individuals in the area of genetics are:

Agro 8230. CYTOGENETICS

Bioi 5125. RECOMBINANT DNA LABORATORY

EBB 5044. EVOLUTION

GCB 5001. SCANNING ELECTRON MICROSCOPY LAB

GCB 5002. TRANSMISSION ELECTRON MICROSCOPY LAB

GCB 5048. ADVANCED CELL BIOLOGY I

GCB 5049. ADVANCED CELL BIOLOGY II

GCB 5052. QUANTITATIVE TECHNIQUES, CELL BIOLOGY

GCB 5605. CELL BIOLOGY LABORATORY

GCB 5606. BIOLOGICAL ELECTRON MICROSCOPY

LMed 5160. HUMAN CYTOGENETICS

LMed 5161. HUMAN CYTOGENETICS LABORATORY

LMed 5162. HUMAN BtOCHEMICAL GENETICS

LMed 5163. HUMAN BIOCHEMICAL GENETICS LABORATORY

MdBc 8210. ADVANCED TOPICS IN DNA BIOCHEMISTRY

MdBc 8212. ADVANCED TOPICS IN RNA BIOCHEMISTRY

MlcB 8112. MICROBIAL GENETICS

MlcB 8320. IMMUNOGENETICS

OPel 8012. HUMAN AND MEDICAL CYTOGENETICS

OPal 8015. METHODS OF GENETIC COUNSELING AND TREATMENT

OPal 8300. HUMAN DEVELOPMENT GENETICS I

Psy 5134. INTRODUCTION TO BEHAVIOR GENETICS

GEO-ENGINEERING (GeoE)
Professor: Charles Fairhurst. head; Sleven L. Crouch. associate head. director of graduate studies; Andrzej Drescher;

Anlhony M. Slarfield

Associate Professor: Peter A. Cundall: Hans-Olaf Pfannkuch; Otto D. L. Strack; loannis Vardoulakis

Assistant Professor: Alan Wassyng

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B), M.Geo.E., M.Geo.T., and Ph.D.

Curriculum-The graduate program in geo-engineering is administered in the
Department of Civil and Mineral Engineering. The master of geo-engineering program is
designed for engineering graduates who are particularly interested in planning, design,
operation, or management in geotechnical areas. The master of geotechnology degree is
designed for graduate students with experience in engineering geology and other
geotechnical areas who wish to increase their background and study current developments
and design procedures.

PrereqUisites for Admission-In general, adequate preparation in undergraduate
subjects and in the sciences fundamental to geo-engineering is required. A bachelor's
degree from an engineering program accredited by the Accreditation Board for Engineering
and Technology (ABET) is required for admission to the M.Geo.E. and M.Geo.T. programs.
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Applicants to these professional programs who have B.S. degrees in other fields (geology,
physics, chemistry) are required to make up deficiencies in the basic engineering
curriculum after admission.

Special Application Requirements-None.

Degree Requirements-M.Geo.E. and M.Geo.T. students should consult the Gen
eral Information section under PROFESSIONAL MASTER'S DEGREE IN ENGINEER
ING. All students should consult the department General Information Bulletin for Graduate
Students for further information.

The final examination for the master's degrees is oral.

Language Requirements-None.

For Further Information-Contact the secretary for graduate studies, Civil and
Mineral Engineering Building, University of Minnesota, 500 Pillsbury Drive S.E., Minneapo
lis, MN 55455.

Note-Students should also consult courses list under Mineral Engineering later in this
bulletin.

Grad 8777. THESIS CREDITS: MASTER'S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

5180. GEOCHEMICAL EXPLORATION. (3 cr; prereq IT sr or #)
Geochemical prinCiples and techniques Involved in the search for ore bodies. Basic premises, primary and
secondary distribution halos, Eh-pH, geochemical provinces. Interpretation of data, case studies. Laboratory work
on colorimetric analysis of rock, soli, water.

5190. MINING GEOLOGY. (4 cr; prereq MinE 5620 or #, IT student or grad IT major)
Analysis of geologiC guides and techniques in localion and delimitation of ore bodies. Geologic environment of
typical ore bodies of economic minerals. Application of geologiC theory, data, and techniques in mineral
exploration.

5216. GEO-ENGINEERING I. (3 cr; prereq IT student or grad IT major)
Site investigations, geologic defects, rock properlies, geophysical methods, vibration damage criteria. design of
rock mass improvement systems including rock bolting, prestressing, and grouting. Cleft·water pressures, case
histories.

5218. TUNNEL TECHNOLOGY. (3 cr; prereq 5302 or #, IT student or grad IT major)
Tunneling systems, site problems. Analysis of stress and load. Design of linings and support. Materials handling.
Planning. SpeCial problems, case histories.

5262. GEO-ENGINEERING ANALYSIS. (4 cr; prereq sr or #, IT student or grad IT major)
Comprehensive analysis of a geological engineering or rock mechanics problem. Involves integration of concepts
of rock and soil mechanics. geology and geophySICS, mineral engineering. and economics in a speCific problem
chosen by the student and staH. Preparation of a professional report.

5300. THEORY OF GEOMECHANICS. (4 cr; prereq CE 3300, IT student or grad IT major)
Groundwater flow. Introduction to linear elastiCity. Consolidation; sel1lement calculations. Limit analysis, bearing
capacity.

5302. APPLIED ROCK MECHANICS. (4 cr; prereq 5300, IT student or grad IT major)
Principles and techniques of site Investigafions in rock. DeSign of surlace and underground excavation and mine
stability and methods of ground control. Application of numerical models in design.

5437. COMPUTER APPLICATIONS IN GEO- AND MINERAL ENGINEERING. (4 cr; prereq IT student or grad IT
major)

Finite diHerence applications in ore·reserve estimates, volume of fill, haulage. heat transfer, and fluid flow
calculations. Solution of linear equations, curve fIt1lng, regression analysis. Iterative methods applied to structural
and ventilation analysis. Introduction to random numbers, simulation and computer models.

5660-5661-5662. SPECIAL GEO-ENGINEERING PROBLEMS. (Cr and hrs ar; prereq IT sr or #)
Literature survey, research work, or deSIgn study in geo·engineerlng problems.

5700. SYSTEMS ANALYSIS FOR GEOLOGICAL ENGINEERING. (4 cr; prereq IT upper div or grad student)
Introduction to systems analysis and decision making; expert systems; operations research techniques, modelling
and simulation. Applicallons in geological engineering and related fields.
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8336. ANALYTICAL METHODS IN ROCK MECHANICS. (4 cr; prereq #)
Development and applicatron of methods of analysIs in rock mechanics. closed form and numerical solution
techniques. Generation of appropriate mathematical models. including material properties and boundary
condrtions for different types c: rock mechanics problems. Emphasis on obtaining practical engineering solutions
using best method for given problem.

8350. ADVANCED ROCK MECHANICS I. (4 cr; prereq 5302)
Implementation of rock mechanics techniques in civil and mrning engineering practice. involving laboratory and
field technrques for specifrcation of rock material and rock mass properties. stress de.ermlnation in rock. rock
support. rernforcement and Improvement. and methods of measuring response of rock to excavation-rnduced
loads.

8352. ADVANCED ROCK MECHANICS II. (4 cr; prereq 5302)
Rock dynamics and blasfing mechanics. including body waves in three dimensions. transmission and reflection of
waves. effect of cracks on rock (Jynamic properties. surlace waves. rock fracture under impulsive loads. blast
design. perimeter blasting. and ,jevelopment blasting.

8601·8602-8603. SEMINAR: GEO-ENI3INEERING. (Cr ar; prereq #)

8612,8613,8614. GEO-ENGINEERING RESEARCH PROBLEMS. (Cr ar; prereq #)

GEOGRAPHY (Geog)
Regents' Professor: John R. Borchert

Professor: Richard H. Skaggs. chair. director of graduate studies; John S. Adams; Ward J Barrett; Philip J. Gersmehl;
John F. Hart; Mei'Lrng Hsu; Fred 10. Lukermann; Eugene C. Mather; Philip W. Porter; John G. Rice; Joseph E.
Schwartzberg

ASSOCiate Professor: Russell B. Adam" .. Dwight A. Brown; Earl P. Scott; Eric S. Sheppard; Roderick H. Squires

Assistant Professor: Sana K. Andrews Roger P. Miller; Connie H. Weil

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Research and teaching in the department occur in six broad clusters:
human/cultural/historical geography; physical geography; urban/economic geography;
cartography/remote sensing/!~eographic information systems; regional geography; and
history of geography. Students work with their advisers to design invdividual programs
suited to their educational and professional goals.

Prerequisites for Admission-Prospective students should have completed the
equivalent of introductory courses in physical and human geography and at least seven
upper division courses in systematic and regional geography. Students who were not
undergraduate geography majors are encouraged to apply but may be required to make up
deficiencies.

Special Application Requirements-Three letters of recommendation must be sent
directly to the department. Tardy letters will delay processing of the application. Scores
from the General (Aptitude) Test of the Graduate Record Examination (GRE) are required
of students with baccalaureate degrees from U.S. institutions.

Master Degree Requir,ements-The final examination for both plans is oral. In
unusual circumstances the graduate faculty may substitute a written examination for the
Plan B oral examination. For further information, contact the director of graduate studies.

Doctoral Degree Requirements-Information on selecting an adviser and construct·
ing a doctoral program can be obtained by requesting a copy of "Geography at Minnesota"
from the director of graduate studies.
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Language Requirements-MA and Ph.D. students are expected to acquire compe
tence in the research tools appropriate to their endeavors as graduate students and to their
future professional work. Often these are foreign languages and/or quantitative or
experimental skills. The selection of the appropriate skills is the responsibility of the adviser
and the student.

Minor Requirements for Students Majoring in Other Fields-Consult the director
of graduate studies of the geography department.

For Further Information-Contact the chair and director of graduate studies,
Department of Geography, Social Sciences Building, University of Minnesota, 267 19th
Avenue South, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

REGIONAL STUDIES
5101. HISTORICAL GEOGRAPHY OF NORTH AMERICA. (4 cr) Lukermann

Sequential analysis of settlement and economy in changing environment and resource pattern of North America in
the period of frontier interaction, 1500-1900.

5102. HISTORICAL GEOGRAPHY OF NORTH AMERICA. (4 cr) Lukermann
SequentIal analysis of settlement and economy in changing enVIronment and reSource panern of North America in
the period of sectional industrialization, rural to urban change and national metropolitan dominance.

5111, SELECTED REGIONS OF THE EASTERN UNITED STATES. (4 cr)
Intensive geographical analysis of selected regions east of the Great Plains. Regions selected vary from year to
year.

5112, WESTERN UNITED STATES. (4 cr) Mather
Regional analysis of physical and human resources of Western United States.

5113. CANADA AND ALASKA. (4 cr) Mather
Physical and human geography; Internal and external areal relationships.

5131, COLONIAL MEXICO AND THE CARIBBEAN. (4 cr) Barren
Exploration, discovery, livelihood, and circulation to about 1800.

5132. SOUTH AMERICA. (4 cr) Mather
Regional survey of physIcal resources, population, agriculture, manufacturrng, and transportation in South
America.

5142. GEOGRAPHY OF EAST AFRICA. (4 cr) Porter
Physical and human geography of Kenya, Tanzania, and Uganda with emphasis on environment as resource,
hIstorical geography of colonIal and postcolonial eras, geographical organIZatIon of human activity, and regional
contracts.

5143. GEOGRAPHY OF WEST AFRICA. (4 cr) Scan
Regional study of West Africa from Senegal to Cameroon' social geography of resource use, population,
settlement, economic development, and international relations.

5145. DEVELOPMENT IN AFRICA. (4 cr, §Afro 5145, §lntR 5145; prereq #) Scott
Economic, political and social development in Africa, from independence to present Reordlng colonial
landscapes, bases for North-South ralations, big power interventions, and participation in the world economy.

5171, WESTERN EUROPE. (4 cr) Staff
Physical and human geography considered as a whole, followed by a more intensive discussion of selected topics
on the British Isles, France, and Low Countries, the Rhine basin.

5173. NORDEN. (4 cr) Rice
Cultural and political development of Scandinavian states and Finland. Ettects of changing resource appraisal
upon patterns of economic activity and human occupancy.

5175. HISTORICAL GEOGRAPHY OF THE BRITISH ISLES. (4 cr) Rice
Peoples and cultures 01 Britain and Ireland from Neolithic times to the present. Development of rural and urban
landscapes. Introduction to approaches and methods used by histOrical geographers.

5176. CELTIC BRITAIN AND IRELAND. (4 cr) Rice
Historical treatment of cultural, political, and economic geography of Ireland, Scotland, and Wales. Considerable
attention to ties with England and their impact on panerns of human actrvlty.
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5178. SCANDINAVIA IN THE MIDDLE AGES. (4 cr. §Hist 5118) Rice. Metcalf
Team-taught interdisciplinary exam nation of economic, political, and social history of Scandinavia, from late
Viking period until circa 1500. Agrarian and urban societies; peasant and elite perspectives; growth of economic.
political, religious and social institutions.

5181. U.S.S.R. REGIONS AND PLANNING. (4 cr) R Adams
Regionalization, production specialization, and interchange within the U.S.S.R., effects of policies of centraliza
tion and regional autonomy; present trends and prognosis.

5191. AGRICULTURAL MARKETING IN AFRICA. (4 cr) Scott
Cultural, ecological, and spatial analysis of structural change in rural Africa with emphasis on the impact of
commercialism on traditional socioeconomic institutions and the spatial behavior pattern 01 small land-holders.

5211. EAST ASIA: REGIONAL ANALYSIS. (4 cr, §3211; prereq 5 cr geography or #) Hsu
Regional aspects of East Asian life The effects, within a traditional context, of population growth and modern
technology on the translormation of society and reorganization of space.

5212. SOUTH ASIA. (4 cr, §3212) Schwartzberg
PhYSical and human geography of India, Pakistan. Bangladesh, Sri Lanka, Afghanistan, and the Himalayan
kingdoms; geographic aspects of social structure, popUlation pressure, economic development, and international
relations.

5322. POLITICAL GEOGRAPHY OF ASIA. (4 cr; prereq 3321 or a regional course on any part of Asia Or #)
Schwartzberg

Geographical analySIS of political development within particular countries of Asia and 01 problems of regional and
interregional conflict and cooperation.

TOPICAL STUDIES

5311,5312. TIME GEOGRAPHY I, II. (4 cr per qtr) Miller
5311: Conceptual frameworks for integration of time and space in geographic research; development of time
geographic methodology; applications of time-geography in social planning; use of time-geographic perspective
to analyze interrelationships among dally actiVity patterns and social. economic, and institutional structures. 5312:
Analyzing reproduction 01 social and institutional structures; application of time-geographic perspectives to
research topics.

5344. HISTORICAL GEOGRAPHY OF RE,SOURCE USE IN THE UNITED STATES. (4 cr; prereq 31 01 or 3344 or grad)
SqUIres

Analysis of the development of American landscape, especially Minnesota, through study of how we use
resources.

5372-5373. METROPOLITAN ANALYSIS I, II. (4 cr per qtr) J Adams
5372: Urban systems and metropolitan areas, structure and growth; daily urban systems; simulated urban
systems; metropolitan dynamics; social area analysis; transportation systems; travel behavior; land use; retail
structure change. 5373: Neighborhood transition; conflicts in housing, location 01 facilities, urban renewal.

5375. AMERICAN METROPOLITAN EVOLUTION. (4 cr) Borchert
Spread of urbanization across the U.S.; differentiation of city sizes and functions within the nation's resource
regions and circulation system; development 01 today's system of cities.

5376. AMERICAN METROPOLITAN REGIONS. (4 cr) Borchert
Development of major metropolitan areas of the United States and their tributary regions; changing metropolitan
patterns of population, wealth, and land use.

5381. LOCATION THEORY AND SERVICES. (4 cr) R Adams
Localization of economic activity; classical and current models and theory; methods 01 solving optimal location
problems; case studies of industri.3S and services at national, regional and local levels; outside speakers on
specialties.

5382. APPLIED LOCATIONAL MODELS. (4 cr; prereq 3331 or #) R Adams, Sheppard
Practical problems of optimal location in geographic space. Solution of applied facility location problems in private
and public sectors. Application of '/arious locationally oriented programming techniques; packaged programs.

5383. TRANSPORTATION GEOGRAPHY. (4 cr; prereq 3331 or #) R Adams
Principles and theory of spatial devEilopment oftransport systems; interaction of resource use and network growth;
commodity and passenger flows; case studIes at national, regional, and local levels.

5391. RURAL GEOGRAPHY. (4 cr) Ma:her
Geographic components and assemblages of rural settlement. World patterns and the geographic problems of
rural settlement and agricultural production on the Amehcan scene.

5393. LOOK OF THE LAND. (4 cr) Hart
Major components of landscape; emphasis on interaction between structures created by people and distinctive
rural landscapes In North America, Northwestern Europe.
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5411. MEDICAL GEOGRAPHY. (4 cr) Weil
Concepts and methods, including distribution and diffusion of disease; impact of environmental. population. and
social change on health; distribution, accesssibility. and utilization of hea~h practitioners and facilities.

5423. ADVANCED CLIMATOLOGY. (4 cr; prereq 3421 or #) Skaggs
Selected topics inclUding energy balances, synoptic climatology, climate models.

5424. APPLIED CLIMATOLOGY. (3 cr. §Soii 5424; prereq 3421 or Soil 5420 or #) Skaggs, Baker
Application of climatic principles and data to selected problems in environmental management and agriCulture.

5444. GEOGRAPHY OF WATER RESOURCES. (4 cr; prereq two courses physical geography or #) Brown
Distributional aspects of the magnitude, quality, and dynamics of water resources. Aesthetic, recreational, and
material production uses of water; consequences of various human actions in hydrosphere with emphasis on fnlsh
water.

5445. QUATERNARY PALEOGEOGRAPHY. (4 cr) SqUires
Introduction to evidence of past environments with special reference to the Quaternary periOd.

TECHNICAL STUDIES

5511. CARTOGRAPHIC ANALYSIS. (4 cr; prereq 3511 or 3531) Andrews, Brown, Hsu, Porter
Methods of data compilation; quantitiative analysis of maps, map types, graphic correlation, composite mapping;
area sampling. classification. and other generalization problems.

5512. CARTOGRAPHY: TOPICS. (4 cr; prereq 3511, 3531 or #) Andrews, Brown, Hsu, Porter
Selected topics in cartography: the system of cartographic communication, map design, map reading, map
analysis, history of cartography.

5522. COMPUTER MAPPING. (4 cr; prereq basic knowledge of FORTRAN and 3511 or #) Hsu
Geocoding and geographical information systems, library mapping programs, programming for mapping and
geographical analysis, mapping via an interactive cartographic system.

5531. QUANTITATIVE RESEARCH DESIGN. (4 cr; prereq 3531 or #) R Adams, Sheppard, Skaggs
Introduction to intermediate statistical methods for handling geographical data; multivariate methods, regionaliza·
tion, spatial pattern analysis.

5701. FIELD RESEARCH (TWIN CITIES METROPOLITAN AREA AND ENVIRONS). (4 cr; prereq 12cr geography and
#) Staff

Field investigation in physical, cultural, and economic geography; techniques of analysis and presentation;
reconstruction of environments. .

HISTORY AND PHILOSOPHY OF GEOGRAPHY

5001-5002. GEOGRAPHICAL ANALYSIS I, II. (4 cr per qtr) Sheppard
5001: Order, science, and geography; measurement, relationship, and classification; location and spatial
interaction; spatial diffusion processes; spatial decision making. 5002: Specialized investigation of certain
geographical theory. Critiques of, and alternatives to, classical theories. Investigation of radical theories.

5801. DEVELOPMENT OF GEOGRAPHIC THOUGHT. (3 cr, §3801; prereq sr or grad student, three courses
geography) Lukermann

Concepts and methods of geography; differing schools of geographiC thought as expressed in contemporary
geographic literature.

5811. ENVIRONMENTALISM, ENVIRONMENT, AND THE QUALITY OF LIFE. (4 Cf) Tuan
Survey of ideas on environmentalism with emphasis on those that lead to the organization of the physical
environment Into human settings (rural and urban) in the belief that they affect life's ideals.

5849. SPACE AND PLACE: A GEOGRAPHY OF EXPERIENCE. (4 er) Tuan
How experience creates structure and meaning in space and environment.

DIRECTED STUDIES

5900. TOPICS IN GEOGRAPHY. (1-4 cr; prereq sr or grad student and 1'»
Course on special topics and regions offered by visiting professors In their research fields.

8010. SEMINAR: THEORETICAL GEOGRAPHY. (1-3 cr; prereq #) Staff

8020. SEMINAR: ECONOMIC GEOGRAPHY. (1-3 cr; prereq #) Staff

8120. SEMINAR: HISTORICAL GEOGRAPHY. (1-3 cr; prereq #) Staff

8125. SEMINAR: HISTORICAL GEOGRAPHY OF PUBLIC LANDS. (1 cr; prereq #) Squires

8126. SEMINAR: HISTORICAL GEOGRAPHY OF PUBLIC LANDS. (1-3 Cf; prereq 8125) Squires

8140. SEMINAR: AFRICA. (1-3 cr; prereq #) Porter, Scott
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8160. SEMINAR: HISTORICAL GEOGRAPHY OF EUROPE. (1-3 cr; prereq #) Rice

8180. SEMINAR: SOVIET UNION. (1-3 cr; prereq #) R Adams

8200. SEMINAR: EAST ASIA. (1-3 cr; prereq #) Hsu

8210. SEMINAR: SOUTH ASIA. (1-3 cr; prereq #) Schwartzberg

8300. GEOGRAPHICAL WRITING. (3 cr; prereq #) Hart
Analysis of the organization and presentation of geographic research. Critiques of selected examples of
geographical writing.

8301. GEOGRAPHICAL EDUCATION. (1·3 cr; prereq #) Gersmehl
GUided study of the process of teaching geography at the college level.

8310. SEMINAR: CULTURAL GEOGRAPHY. (1-3 cr; prereq #) Hart

8330. SEMINAR: AGRICULTURAL GEOGRAPHY. (1-3 or; prereq #) Mather

8340. SEMINAR: LAND USE PLANNING. (1-3 cr; prereq #) J Adams, Borchert

8344. SEMINAR: PUBLIC LAND POLICY IN MINNESOTA. (1 cr; prereq #) Squires

8345. SEMINAR: PUBLIC LAND POLICY IN MINNESOTA. (3 cr; prereq 8344) Squires

8350. SEMINAR: SETTLEMENT AND POPULATION GEOGRAPHY. (1·3 or; prereq #) Staff

8380. SEMINAR: MEDICAL GEOGRAPHY. (1-3 cr; prereq 5411 or #) Weil

8400. SEMINAR: PHYSICAL GEOGRAPHY. (1-3 cr; prereq #) Staff

8420. SEMINAR: CLIMATOLOGY. (1-3 c:r; prereq #) Skaggs
Detailed study of selected topics. Topics vary tram year to year; examples include modeling. climatic variability.
predictability. severe local storms, drought, and energy balance.

8440. DIRECTED READINGS IN PLEISTOCENE BIOGEOGRAPHY. (1-3 cr; prereq #) Squires

8510. SEMINAR: CARTOGRAPHY. (1-3 cr; prereq #) Andrews, Brown, Hsu, Porter

8530. SEMINAR: QUANTITATIVE GEOGRAPHY. (1-3 cr; prereq #) Adams, Sheppard, Skaggs

8700. SEMINAR: HISTORICAL FIELD. (4-6 cr; prereq #) Lukermann

8800. SEMINAR: DEVELOPMENT OF GEOGRAPHIC THOUGHT. (1-3 cr; prereq #) Lukermann

8850. SEMINAR: ATTITUDES TO ENVIRONMENT. (1-3 cr; prereq #) Tuan

8970. DIRECTED READINGS. (1-5 cr) Staff

8980. TOPICS IN GEOGRAPHY. (1-3 cr; prereq 6)
Offered by visiting professors in Ireir research field.

8990. RESEARCH PROBLEMS IN GEOGRAPHY. (Cr ar) Staff

GEOLOGY AND GEOPHYSICS (Geo)
Regents' Professor: Herbert E. Wright, Jr.
Professor: Peter J. Hudleston, head: Harold M. Mooney, director ofgraduare studies; Suoir K. Banerjee; Roger L. Hooke;

V Rama Murthy; Robert O. Pep,n; Fmderick J. Sawkins; Joseph Shapiro; Robert E. Sloan; Paul W. Weiblen; T,bor
Zoltai

Associate Professor: George H. Shaw, a~sociate head; E. Calvin Alexander; Hans-Olaf Pfannkuch; William Seyfried;
James H. Stout

Assistant Professor. Emi Ito; Christopher Paola

Other. Val W. Chandler; David L. Southwick

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Geology: M.S. (Plan A and Plan B) and Ph.D; Geophysics: M.S.
(Plan A and Plan B) and Ph.D.

Curriculum-The geology major includes the areas of Quaternary studies, structural
geology, stratigraphy, paleontology, crystallography mineralogy, economic geology,
experimental and theoretical petrology, isotopic and orl:janic geochemistry, geomorphol
ogy, glaciology, groundwater geology, limnology, and sedimentology. The geophysics
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major includes the areas of applied and theoretical geophysics, paleomagnetism and rock
magnetism, and seismology. Minor and supporting fields are normally taken from outside
the department, although they may be taken from within in special cases. Students may
accommodate other areas of interest such as earth resources, engineering geology,
environmental geology, soil science, paleoecology, and lunar studies by choosing a minor
or supporting field from outside the department.

Prerequisites for Admission-A bachelor's degree in geology or geophysics; at
least one year of study in calculus, chemistry, and physics; and a full-time geological field
course of at least five weeks' duration are required. Applicants with degrees in other fields
or with limited background deficiencies may also be considered. In general, an outstanding
academic record is expected.

Special Application Requirements-Graduate Record Examination scores are
required for admission and financial aid consideration; three letters of recommendation are
required for financial aid and are optional but recommended for admission consideration.
Applications for admission will be considered at any time, although applications for financial
aid should be submitted by January 15 to ensure consideration. Studies may begin in any
quarter or summer session, although fall quarter is preferable.

Degree ReqUirements-For both the master's and doctoral degrees, certain ad
vanced courses must be completed either before entrance or during the first year of
graduate work. These courses include two quarters of mathematics or statistics (in addition
to the prerequisites for admission) and two quarters of 5xxx or 8xxx analytical science, with
courses selected from a list available from the director of graduate studies. These courses
may form part of a supporting field or minor if taken after admission. A general review of
student progress is made in May. A written placement examination on calculus, physics,
chemistry, and geology is given during the first year of residence. Admission to degree
programs is based in part on this examination.

Master's Degree Requirements-A general oral final examination and defense of
the thesis is required for Plan A; a general oral final examination is required for Plan B.

Doctoral Degree ReqUirements-See general Graduate School requirements.

Language Requirements-None.

Minor ReqUirements for Students Majoring in Other Fields-Established on an
individual basis with approval by the Graduate Studies Committee.

For Further Information-Contact the director of graduate studies, Department of
Geology and Geophysics, University of Minnesota, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A Dnly)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

GENERAL GEOLOGY

5002. STRUCTURAL GEOLOGY. (4 cr, §5201; prereq 3401 Dr 5004, #; nDt Dpen tD geDIDgy. geDphysics, geD
engineering, Dr mineral engineering majDrs)

Primary and secDndary structures Df rDcks, mechanics and mDdes Df defDrmatiDn, and structural techniques.
labDratDry exercises in three-dimensiDnal representatrDn and solutiDn Df selected structural prDblems.

5004. MINERALOGY. (4 cr. §3401; prereq Math 1221, 1 term cDllege chemistry, #; nDt open to geDIDgy, geDphysics,
and geDlogical, or mineral engineering majors)

IntroductiDn to crystallography, crystal chemistry, and crystal physics. Physical and chemical prDperties, crystal
structures and chemical eqUilibria Df majDr mineral groups. LaboratDry includes crystallDgraphic and pDiarizing
microscopes. X-ray diHraction exercises, hand specimen mineral identification.
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5051. PHYSICAL GEOLOGY FOR TEACHERS. (4 cr, §1001, §1111; prereq education degree, 1 term college
chemistry or physics)

Introduction to scientific methods and the nature of the earth. Survey of main features of the physical world and of
processes that have evoked them.

5052. HISTORICAL GEOLOGY FOR TEACHERS. (4cr, §1002; prereq education degree plus 1001 or 1111 or5051 or
I) Sloan

Introduction to origin of the earth, physical evolution of its crust through geological time, and biological changes
that occurred during its history. Laboratory, fieldwork, and seminar.

5100. ADVANCED GENERAL GEOLOCiY. (1-2 cr [may be repeated for cr]; SoN only; prereq 1001 or 1111, I)
Seminar course on geology of an area, followed by field trip to location being studied. Region studied varies from
year to year. Not offered every year.

5108. ADVANCED ENVIRONMENTAL GEOLOGY. (4 cr; prereq geOlogy core curriculum 1111 through 5201 for majors
or I) Pfannkuch

Human impact on the geological environment and effect of geology/geologic processes on human life from point of
view of ecosystems and biogeochemical cycles. Geologic limits to reSOurces and carrying capacity of the earth.
Land use planning, environmental impact assessment, ecogeologic world models. Field project.

5111. FIELD GEOLOGY. (9 cr; restricted to majors in geology, geophysics, Or geo·engineering; prereq 5201, I) Staff
Geologic mapping on topographic maps and aerial photos; field identification 01 igneous, sedimentary. and
metamorphic rocks; measurement of stratigraphic sections; study of structural and geomorphic features. Major
report required after completion of field work.

5151. INTRODUCTION TO PALEONTOLOGY. (5 cr; prereq 1002 or 3112 or I) Sloan
Morphology and classification of major fossil groups.

5152. INVERTEBRATE PALEONTOLOGY. (5 cr; prereq 5151; offered when demand warrants) Sloan
Detailed studies of morphology, classification, and ecology of selected groups of invertebrate fossils.

5154. VERTEBRATE PALEONTOLOGY I. (5 cr; prereq 5151 or EBB 5114) Sloan
Morphology, evolution, and strati~lraphic distribution of fossil fish, amphibians. reptiles, and birds.

5155. VERTEBRATE PALEONTOLOGY II. (5 cr; prereq 5154 or EBB 5114) Sloan
Morphology, eVOlution, and strati~lraphic distribution of fossil mammals.

5156. ZOOARCHAEOLOGY. (5 cr; primarily for paleontology, anthropology and classics students; prereq 5155 or I; 3
lect and 2 lab hrs per w:<; offered 1985-86 and alt yrs) Sloan

Identification and interpretation of animal remains in an archaeological context.

5201. STRUCTURAL GEOLOGY. (5 cr; prerq 3102, 3401 or I, IT upper div major in geOlogy, geophysics, geo
engineering, mineral en£iineering or CLA jr or sr geology major) Hudleston

Primary and secondary structures of rocks; mechanics and modes of deformation; field methods in geology. Field
trips.

5202. TECTONIC STYLES. (3 cr; prereq 5201 or I; offered 1985-85 and alt yrs)
Origin and nature of major types of disturbances affecting the continental crust, includin9 analysis of the form and
development of individual structu'al components.

5251. GEOMORPHOLOGY. (4 cr [5 cr with term projectl; prereq 1001, Math 1111 or #; 31ect and 2 lab hrs per wk...lab
often used for field tripsl

Origin, development, and continuing evolution of landforms in various environments. Environmental Implications
emphasized. Weathering, slope and shore processes, fluvial erosion and deposition, wind action, tectonics, and
impact phenomena.

5253. SEDIMENT TRANSPORT MECHANICS. (3 cr; prereq 5251 or 5652 or CE 5410) Hooke
Properties of sediment, water bed interaction, types of transport (bed load, suspended load), suspension of
sediment. sediment transport theories, consequences of sediment movement in alluvial channels.

5255. GLACIOLOGY. (4 cr [5 cr with t'3rm project!; prereq Math 3221 or equiv or I) Hooke
Theory of glacier flow. Internal structures and temperature distribution in glaciers and ice sheets. Reading
assignments and problems.

5261. GLACIAL GEOLOGY. (4 cr [5 C' with term paper or map lab]; prereq 1002 or 3112) Wright
Formation and characteristics of modern glaciers; erosional and depositional features of Pleistocene glaciers;
history of Quaternary environmental changes in glaciated and non-glaciated areas. Field trips.

5311. GENERAL GEOCHEMISTRY. (4 cr; prereq 2 qtrs college chemistry or I) Sey1ried
Principles pertinent to the distribution and control (structural, thermodynamic and kinetic) of chemical species in
the earth and hydrosphere.

5313. AQUEOUS GEOCHEMISTRY. (4 cr; prereq 5311, Chem 5520 or I) Seyfried
General principles of solution chemistry with application to geology including solution-mineral equilibria, redox
processes in natural waters, anel geochemistry of hydrothermal fluids.
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5314. GEOCHRONOLOGY AND RADIOGENIC ISOTOPE GEOCHEMISTRY. (4 cr; prereq 5312 or #) Alexander
Theory and practice of radioactive dating. Emphasis on KlAr. RblSr and U, ThlPb method as applied to geoiogic
problems. Detailed study 01 the use of isotopic tracer techniques in crust-mantle evolution, igneous processes,
and early history of the earth.

5315. STABLE ISOTOPE GEOCHEMISTRY. (4 or; prereq 5312 or # ...Chem 5521 recommended) Ito
Stable isotope fractionations in geoiogical and biological systems. Theory and applications, inciuding geothermo
metry; rock-watar interaction, paleo-temperature studies, hydrology, and as tracers of biological processes. Term
paper required.

5351. ECONOMIC GEOLOGY: METAL SULFIDE DEPOSITS. (5crwith lab, 4crwithoutlab; prereq 3401 or 5404,5201
or #) Sawkins

Nature and distribution of suifide deposits and analysis 01 processes by which metals are concentrated in
magnetic, hydrothermal, and sedimentary environments.

5352. ECONOMIC GEOLOGY: FERROUS METALS AND URANIUM DEPOSITS. (4 cr; prereq 3401, 5201 or #)
Sawkins

Environmental setting, mineralogy, and genesis of ferrous metal ore deposits and nonmetallic deposits.

5404. MINERAL SYSTEMS I. (4 cr, §3401, §5004; prereq 1 qtr chemistry) Zoltai
Crystallography: basic and compound symmetry operations, point and space groups, crystal forms and
coordinate systems. Systematics of basic and derivative close-packed and coordination polyhedral structures of
rock forming and ore minerals. Demonstrations of crystallographic and crystal structural concepts.

5405. MINERAL SYSTEMS II. (4 cr; prereq 3401 or 5404, 1 qtr physics) Shaw
Review of optical mineralogy. Bonding and relative sizes of atoms and ions. Chemical substitutions. Crystal
growth and imperfections. X-ray powder diffraction. Thermal, electric, elastic, and magnetic properties of
minerals. Absorption phenomena. Laboratory: optical mineralogy and crystal physics exercises.

5452. IGNEOUS AND METAMORPHIC PETROLOGY. (5 cr; prereq 3102, Chem 5520 or 5521, Math 321 1or #) Stout
Theoretical course that develops basic thermodynamic tools and chemographic analysis tor the interpretation of
chemical processes in igneous and metamorphic rocks. Laboratory, field trip, problem sets, and term paper.

5601. LIMNOLOGY, (4 cr §EBB 5601; prereq Chem 1005 or equiv) Shapiro
Events occurring in lakes, reservoirs, and ponds; their origins, physics, chemistry, and biology. Interrelationships
of these parameters and effects of civilization on lakes.

5602. CASE STUDIES IN LIMNOLOGY. (3 cr; prereq 5601 or EBB 5601, #) Shapiro
Detailed analyses of specific studies of lakes and their problems throughout the world.

5603. GEOLOGICAL LIMNOLOGY, (4 cr; prereq 5601 or EBB 5601) Johnson
Tectonic and climatic setting 'of lakes; physical. chemical, and biological processes of sedimentation in lakes.

5611. GROUNDWATER GEOLOGY. (3 cr; prereq 1001 or 1111, Math 1231, 1 qtr physics and chemistry or #)
Pfannkuch

Origin, occurrence, and movement of groundwaterviewed in context of hydrologiccycle. Characteristics of aquiler
systems. Exploratory investigations. Hydrogeologic units and boundaries of regional systems. Analysis of surface
water groundwater interaction, recharge. Quality and chemistry of groundwater supplies.

5615. PETROLEUM RESERVOIR GEOLOGY. (2 cr; prereq 1001 or #) Crews, Plannkuch
Introduction to subsurface geology and its application to evaluation of petroleum and natural gas reservoirs.

5642. MARINE GEOLOGY. (4 cr; prereq geology cora course sequence or #)
Physiography and structure of ocean basins and continental margins; their development as suggested by
concepts of global tectonics. Emphasis on geologic processes within marine environment. Review of marine
geological and geophysical techniques.

5651. SEDIMENTOLOGY, (5 cr; prereq 3102, Phys 1271, IT upper div major in geology, geophysics, geo-engineering,
mineral engineering or CLA jr or sr geology major or #)

Interpretation of origin of sedimentary rocks through application of basic physical and chemical principles,
understanding of modem depositionai enVironments, and petrographic microscopy.

5652. SEDIMENTARY PETROLOGY, (5 cr; prereq 3102,5651) Crews
Fabric, mineralogy, chemistry, and diagenetic history of carbonate and clastic rocks using petrographic
microscope, SEM, XRD, and other analytical methods.

5653. STRATIGRAPHIC ANALYSIS. (4 cr: prereq 1002 or 3112,5651)
Principles of correlation, facies models, and tectonics applied fo history of sedimentary basins.

5980. SEMINAR: CURRENT TOPICS IN GEOLOGY AND GEOPHYSICS. (1-6 cr; prereq #)

8098. SEMINAR: CURRENT TOPICS IN GEOLOGY AND GEOPHYSICS. (1-6 cr; prereq #)

8099. RESEARCH IN GEOLOGY AND GEOPHYSICS. (1-6 cr; prereq #)

8103. BIOSTRATIGRAPHY. (3 cr; prereq 5102, 5151)
Fundamentals of biostratigraphic analysis of fossil assemblage with emphasis on Mesozoic and Cenozoic
zonation.
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8156. MICROPALEONTOLOGY. (3 cr; prereq 5151 or #)
Major groups of marine microfossils; morphology, classification, and geologic distribution,

8201. GEOTECTONICS, (3 cr; prereq :,201 or 5002 or #) Chase
Basic problems of structure and '3volullOn of the earth's crust.

8202. ADVANCED STRUCTURAL GEOLOGY. (3 cr; prereq 5201 or 5002) Hudleston
Detailed study of structural geometry of folded rocks; origin ot foliation and lineation; multiple deformation;
advanced structural methods, Extensive reading in Journal literature, Laboratory research on selected topics,

~~ ~

8262. aUATERNARY PALEOECOLOGY AND CLIMATE. (4 cr; prereq 5261 or #) Wright
P"nciples of stratigraphic pollen ar'alysis, Pleistocene and Holocene vegetation and climatic history as interpreted
from pollen diagrams from different parts of the world, PaleOClimatic Interpretation of ocean·sediment cores,

8315. STABLE ISOTOPE GEOCHEMISTRY. (3 cr; prereq 5321 or #)
Stable isotope fractionations in geological, environmental, and biological systems, Theory and application
pertinent to research interests of students,

8351. ADVANCED MINERAL DEPOSITS, (3 cr; prereq 5351,5313 or #) Sawkins, Seyfried
Geochemistry of hydrothermal ore deposits, Application of solution chemistry to mineral deposit problems, '"
Stability and solubility of hydrother'Tlal minerals. Chemistry of ore-forming fluids and formation of hydrothermal ore 1
deposits. I

8402. X·RAY MINERALOGY. (4 cr; prE"eq 1 yr college physics and chemistry; 3 lecl and 2 lab hrs per wk) Zoltai
Review of baSIC crystallography with emphasis on symmetry of the lattice. Pnnclples of X-ray diffraction of
pOlycrystalline material. Introduction to single-crystal methods. Indexing of diffraction patterns and determination
of space groups,

8404. X·RAY CRYSTALLOGRAPHY. (4 cr; prereq 8402 or #; offered when demand warrants) Zoltai
Introduction to prinCiples and practice of single-crystal X-ray diffraction. Space group determination, Crystal
structure determination methods and problems.

8453. PHASE EaUILIBRIA IN MINERAL SYSTEMS. (3 cr; prereq 5452, Chem 5520, Math 3221; offered yearly when
demand warrants) Stout

Principles of homogeneous and heterogeneous equilibria and their application to problems in petrology.
Emphasis on denvations from first pnnciples and formulation of algebraic and graphical methods essential to
multicomponent systems.

8454. IGNEOUS PETROLOGY. (3 cr; prereq 5453; offered yearly when demand warrants) Weiblen
Igneous rocks and processes inclUding igneous textures and associations, and appropriate phase equilibria to
relate current theory and observation to the broad problems of petrogenesis. Term paper required.

8455. METAMORPHIC PETROLOGY. (3 cr; prereq 8453; offered yearly when demand warrants) Stout
MetamorphiC processes; theory and observation are related to current problems, Fundamental concepts and
techniques are related to progressive development of minerai assemblages. Term paper required.

8602. ADVANCED LIMNOLOGY. (3 cr; prereq 5601 or equiv, #; offered 1985-86 and alt yrs) Shapiro
Detailed study of selected problems in limnology using current and classical literature. Term paper required.

8603. METHODS FOR ANALYSIS OF' NATURAL WATERS. (2 cr; prereq 5601 or equiv, #) Shapiro
Analysis of ecologically important constituents and parameters of surface and groundwaters through different
approaches, Term paper.

8611. TRANSPORT PHENOMENA IN NATURAL POROUS MEDIA. (2 or 3 cr; prereq CE 3400 or Chem 5520 or equiv
or #; 2 lect hrs per wk and term projeel ar; offered when demand warrants) Pfannkuch

Microscopic flow parameters, momentum, mass and energy transport through porous media, rak processes.
coupled processes and nonequ Iibrium thermodynamics. geologic controls of natural flow systems in porous
media and aquifers.

8612. ANALYTICAL GEOHYDROLOGY. (3 cr; [4 cr with term paper]; prereq Math 3221, CE 3400 or #) Pfannkuch
MicrophySICS of flow through porous media; geological factors in aqUifer performance; equations for groundwater
flow; analySIS of pumping tests; potential theory in groundwater flow; computer and analog models of aquifers;
groundwater baSin analysis.

8621. TRACERS IN HYDROGEOLOGY. (2 cr; prereq #) Alexander, Pfannkuch
Use of tracers in hydrogeology to determine source, age, and mixing parameters of water in various natural
reservoirs.

8657. MARINE SEDIMENTS. (3 cr; prereq 5642, 5652 or #)
DistribullOn of sediments in the world ocean and processes affecting this distnbution, Results of the Deep Sea
Drilling ProJect, theories on the observed sequences of sediments and their recold of the Mesozoic and Cenozoic
history of ocean basins.
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Geology and Geophysics

GEOPHYSICS

5501w. GEOPHYSICAL METHODS IN GEOLOGY. (4 cr; prereq 31 02, Phys 1291, upperdlv leLA students reqUIre 61 or
#) Shaw

Geophysical properties of the earth and earth materials, internal structure and constitution. geophysical
exploration methods and geologic interpretation. radioactivity and thermal structure of the earth. physical basis for
plate tectonics.

5505. PHYSICS AND CHEMISTRY OF THE EARTH l. (4 cr; prereq 1111, Phys 1295) Mooney
Earthquake seismology; physical structure of the earth's crust and deep mtenor.

5506. PHYSICS AND CHEMISTRY OF THE EARTH II. (4 cr; prereq 1111. Phys 1291 ..5505 not required) Banerjee.
Gravity and magnetic lieIds of the earth; paleomagnetism: thermal history 01 the earth.

5507. PHYSICS AND CHEMISTRY OF THE EARTH III. (4 cr; 5505 or 5506 not required) Alexander, Shaw
Origin and chemical evolution of the earth through geologic time.

5511. PRINCIPLES OF GRAVITY AND MAGNETIC EXPLORATION. (3 cr; prereq Phys 1291)
Instruments. surveying techniques. data reducllon. interpretation, case hlstones.

5512. PRINCIPLES OF SEISMIC EXPLORATION. (3 cr, §5522; prereq Phys 1291) Mooney
Reflection and refracllon seismology; theory. interpretation, instruments.

5513. PRINCIPLES OF ELECTRICAL EXPLORATION. (3 cr; prereq Phys 1291) Mooney
ReSistivity, electromagnetic, Induced polanzation, and other methods.

5521. DATA PROCESSING METHODS IN GEOPHYSICS. (3 cr; prereq 5512, 1 yr calculus) Mooney
Digital data processing techniques used in geophYSical exploration.

5531. HIGH PRESSURE MINERALOGY WITH GEOPHYSICAL APPLICATIONS. (3 cr; prereq 3401 or #) Shaw
Phase transformallons In solids at high pressures and temperatures with emphasIs on silicates and silicate
analogs, likely mineralogic constitullon of the mantle, and detailed structure of mantle.

5541. GEOMAGNETISM. (3 cr; prereq 1 qtr each geology, physics, mathematics; ollered 1984-85 and alt yrs) Banerjee
Present geomagnetic field. secular vanation and westward dnll, Dynamo Theory for the ongln of the field. Ongln of
natural remanent magnetizallon and ItS stability, paleomagnellc measurement techniques. axial dipole hypothesis
and virtual geomagnetic poles, field reversal versus self-reversal. Polar wandering and conlinental drill, seafloor
spreading, and plate tectonics.

8521. LINEAR DATA PROCESSING WITH GEOPHYSICAL APPLICATIONS. (3 cr. §5521; prereq 5512 and 1 yr
calculus) Mooney

Modern digital data processing methods used in geophysics, based on Founer and z transforms.

8531·8532. THEORY OF ELASTIC WAVE PROPAGATION I, II. (3 cr per qtr; prereq 5505 or 5512,1 yr calculus; ollered
when demand warrants) Mooney

Mathematical theory underlying elastic wave propagation with applications to earthquakli and lixploration
seismology. Elasllcity theory, ray theory, liUrface wave analysis, seismometer theory, anelastic ellects, and
synthellc seismogram computations.

8542. PRINCIPLES OF ROCK MAGNETISM I. (3 cr; prereq 5541 or #) Banerjee
Magnetic ordering of ionic compounds. Magnetic properties of single crystals of natural magnetic minerals; e.g.,
magnetite, hematite, and their titanium·substitute compounds. Temperature and grain sIze dependence of
magnellc parameters.

8543. PRINCIPLES OF ROCK MAGNETISM II. (3 cr; prereq 8542 or #) Banerjee
Remanent magnetizations, their classification and origms. Primary versus secondary magnetIzations. Separation
of mulficomponent magnetizations. Paleointenslties from rocks and meteontes.

8551. EQUATION OF STATE AND CONSTITUTION OF THE EARTH'S INTERIOR. (3 cr) Shaw
Equation of state of solids, elastiC properties of mmerals, ISOtOPiC and multlcomponent aggregates, phase
transitions.

8564. PROPERTIES OF THE EARTH'S MANTLE: RELATIONSHIP TO CRUSTAL MOTION. (3 cr; prereq 5505 or
5506 or 5507 or #) !'Ianerjee. Shaw

Surface heat flow; temperature vs. depth; chemical compOSition. mineralogy, crystallography. and rheology of the
mantle. Equation of state; thermal convection. crustal expression; geotectonics.

GEOTECHNOLOGY-See Geo-Engineering.
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GERMAN (Ger)
Professor: Frank D. Hirschbach, chair; Gerhard H. Weiss, director ofgraduate studies: Evelyn S. Firchow; Ruth-Ellen B.

Joeres; Anatoly Liberman; Jochen Schulte-Sasse; Wolfgang F. Taraba; Samuel Weber
Associate Professor: Friedrich Achberger; Leonard L. Duroche; Thomas G. Plummer
Assistant Professor: G. Lee Fullerton; Gary C. Thomas; Ray M. Wakefield

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields. '1

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Course work and theses may emphasize German literature, philologi
cally oriented aspects of the language, or a combination of the two.

Prerequisites for Admission-For major work, a minimum of 36 upper division
credits or equivalent in German, of which a minimum of 20 credits must be in German
literature courses, is required. Candidates whose preparatory work evidences gaps that ~

can be remedied may be asked to complete a supplemental reading list before admission.

Special Application Requirements-The following must be forwarded directly to the
department: three letters of recommendation, a complete set of transcripts (in addition to
transcripts sent to the Graduate School), a copy of one or more papers representative of
current level of scholarly development, and an intellectual biography describing the
applicant's intellectual development and plans for the future. For the master's program, the
General (Aptitude) Test of the Graduate Record Examination is required. For the doctoral
program, applicants must have a master's degree from an accredited institution or present
other evidence of adequate background and competence.

Prospective students should contact the department for further information. All
financial application materials are due February 1; all teaching assistant application
materials are due March 1.

Master's Degree Requirements-Students must complete Ger 8111 or 8701; 8112
or 8100; one course in 18th-century literature; one course in 19th-century literature; 2
courses in philology; and 2 or more elective German courses. Consult the current Graduate
Study in German brochure for more details. All candidates must demonstrate proficiency in
German either by passing a special examination or by completing Ger 5011 with a B or
better. Plan B students must submit three research papers of high quality, one of which
must be written in German. The final examination is both written and oral, involving not only
the areas included in course work but also the works specified in the department reading
list.

Doctoral Degree Requir,ements-A minimum of ten courses beyond the M.A. level is
required, inclUding two philology courses, two theory of literature courses and six literature
courses. In addition, five or six courses (totaling at least 18 credits) outside the department
are required for a minor or supporting program. Students must design their program of
stUdy by the end of their second quarter in residence; the program must be planned in
consultation with the adviser ;3.nd approved by the department Graduate Committee. For
the written preliminary examination, students select three areas of emphasis and, together
with the adviser, compile a reading list for each area. The oral preliminary examination will
include general questions on German literature, philology, and the minor or supporting
program. Consult the current Graduate Study in German brochure for more details.

Language Requirements-For the M.A. degree, reasonable competence in at least
one language other than German and English is required; the choice of the language must
be approved by the adviser. Language competence may be demonstrated by scoring in at
least the 65th percentile of the Graduate School Foreign Language Test, or by evidence of
completion of advanced work in the language. For the Ph.D. degree, competence in two
languages other than German and English must be demonstrated.
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German

Minor Requirements for Students Majoring in Other Fields-The approval of the
director of graduate studies is a prerequisite for minor work in the field.

For Further Information-Contact the director of graduate studies, Department of
German, 219 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E., Minneapolis,
MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

GERMAN LANGUAGE, LITERATURE, AND CULTURE STUDIES

5011. ADVANCED COMPOSITION AND CONVERSATION. (4 cr: prereq 3013 or equiv)

5016. ADVANCED TRANSLATION: THEORY AND PRACTICE. (4 cr; prereq 3016 or #)
Readings and discussion of translation theory, related issues in slylistics, philosophy of language; examination of
sample translations; student production of translations. with methodological commentary.

5101,5102,5103. THE ANALYSIS AND TEACHING OF GERMAN. (3, 3,1, crperqtr; SoN only and prereq # for 5103)
5101: Phonetics and phonology of modern German. 5102: Morphology and syntax of modern German. 5103:
Theory and practice of teaching German.

5331. CULTURAL ANALYSIS. (4 cr; prereq 1 qtr German civilization and culture or equiv)
Techniques of cultural analysis (contrastive, anthropological, traditional) through the examination of literary texts,
newspapers, language usage, etc.; "cultural myths" and forms of humor.

5371. THE RADIO PLAY AS LITERARY FORM. (4 cr; prereq 3104, 3105, 3 additional German literature courses or
equiv)

Representative radio plays by such authors as Durrenmatt, Frisch, Eich, Jens, Ball, and Grass; unique features
dictated by the medium.

5471,5472. HUGO VON HOFMANNSTHAL. (4 cr per qtr; prereq 12 cr in German literature beyond 3105)
5471: 1890-190o-Poetry, early drama, early prose, 5472: 1900-192~Comedy, tragedy, opera, prose.

5510. TOPICS IN CONTEMPORARY GERMAN CULTURE. (4 cr [may be repeated for max 8 cr]; prereq 3513 orequiv)

5601,5602,5603. DRAMA IN TRANSLATION. (4 cr per qtr: prereq 8 cr theatre arts or literature above 3001; knowledge
of German language not required; cannot be used for German major or minor)

5611. GERMANIC HEROIC POETRY IN TRANSLATION. (4 cr)
Overview of all Germanic heroic poetry (Old English. Old Norse. and Old High German). Definition of genre,
function of heroic poetry in Teutonic society, historicity of Old Germanic epiCS, and heroic poems as works of art.

5701. STRUCTURE OF GERMAN. (4 cr; prereq 3011, ling 3001 or Ling 5001, #)
Synchronic analysis of modern German morphology, phonology, and syntax. Comparisons with modern English
structure.

5703. INTRODUCTION TO OLD HIGH AND LOW GERMAN. (4 cr; prereq 3702, Ling 3001 or Ling 5001, #)
Readings in Old Saxon, Old East Franconian, and Old Bavarian.

5704. DIALECTS AND THEIR HISTORY. (4 cr: prereq 3702,5703, Ling 3001 or Ling 5001, Ling 3601 or Ling 5601, #)
Linguistic change and Its reflection In German dialect texts from 8th century to present.

5705. CHARACTERISTICS OF THE GERMANIC LANGUAGES. (4 cr; prereq 3702, 5703, 5704, Ling 3001 or Ling
5001, Ling 3601 or Ling 5601, #)

Germanic and Ingveonic; West, North and East Germanic; Proto-Germanic and Indo-European.

5801. GERMAN SCRIPT SINCE 1500. (4 cr; prereq reading knowledge of German)
Handwriting and printed book scripts from 1500 to nineteenth century.

5970. DIRECTED STUDIES. (1-5 cr; prereq 3104, 3105, 3 additional Germ lit courses, #)

8100. PROSEMINAR IN GERMAN LITERATURE. (4 cr; prereq 1st- or 2nd-yr grad student)
Experience in using techniques of research. presentation of oral reports, and writing of seminar papers.

8111,8112,8113. FUNDAMENTALS OF THE STUDY OF GERMAN LITERATURE. (4 cr per qtr)
8111: Bibliography. 8112: Introduction to the study of Germanistik. 8113: Studies in literary theory and criticism.

8201. INTRODUCTION TO MIDDLE HIGH GERMAN LANGUAGE AND LITERATURE. (4 cr)

8202. NIBELUNGENLIED. (4 cr; prereq 8201 or #)

8203. MIDDLE HIGH GERMAN COURTLY LYRIC. (4 cr; prereq 8202, 8723 or #)

8204. WALTHER VON OER VOGELWEIDE. (4 cr; prereq 8202, 8723 or #)
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8205. MIDDLE HIGH GERMAN COURTLY EPIC. (4 cr; prereq 8202. 8723 or #)

8206. TOPICS IN MIDDLE HIGH GERMAN LITERATURE. (4 cr; prereq 8202. 8723 or #)

8211. LITERATURE FROM 1500 to 1600. (4 cr)

8212,8213. GERMAN LITERATURE OF THE 17TH CENTURY. (4 cr per qtr)

8217,8218,8219. LITERATURE OF -rHE 19TH CENTURY. (4 cr per qtr)
literature, literary movements and influences represented in drama; lyric, anc shorter prose forms.

8221, 8222, 8223. ROMANTICISM. (4 cr per qtr)

8235,8236. EIGHTEENTH CENTURY: FROM AUFKLARUNG THROUGH STURM UNO ORANG. (4 cr per qtr)

8241,8242. EXPRESSIONISM IN GERMAN LITERATURE. (4 cr per qtr)

8250. GERMAN LITERATURE 1933-45. (4 cr per qtr [8 cr max[)
National Socialist literature and KulturpolItlk; works by non-Nazis and "inner emigrants"; German literature by
exiled writers.

8261, 8262. GERMAN LITERATURE SINCE WORLD WAR II. (4 cr per qtr)

8301,8302,8303. THE 19TH-CENTURY NOVEL. (4 cr per qtr)

8307, 8308, 8309. THE GERMAN NOVELLE: FROM GOETHE TO KAFKA. (4 cr per qtr)

8311,8312,8313. THE 20TH-CENTURY NOVEL. (4 cr per qtr)

8321,8322,8323. THE 19TH-CENTURY DRAMA. (4 cr per qtr)

8324, 8325, 8326. GERMAN DRAMA FROM NATURALISM TO THE PRESENT. (4 cr per qtr)
8324: From 1880 to 1910. 832S: From 1910 to 1930. 8326: From 1930 to present.

8330. TOPICS IN 19TH-CENTURY GERMAN LITERATURE. (4 cr)
An issue or movement in 19th-century German literature. using a variety of critical approaches.

8331,8332. THE 18TH-CENTURY NOVEL. (4 cr per qtr)
Selected readings, theoretical writings on the novel; several contemporaneous non-German novels by English
writers.

8333, 8334, 8335. LYRIC POETRY. (4 cr per qtr)
8333: Klopstock through Goethe. 8334: Novalis through Nietzsche. 8335: Liliencron to present.

8341,8342. LITERATURE OF THE GERMAN DEMOCRATIC REPUBLIC. (4 cr per qtr)
GDR cultural policy, novels, short stones. drama. and poetry since 1949.

8345. AUSTRIAN LITERATURE: 20rH CENTURY. (4 cr)
Austrian literature as a discernible separate entity within German literature: historical and cultural background,
philosophic traditions, thematic and formal profile.

8351. ROMANTHEORIE. (4 cr)
AnalysIs of 20th-century critici,m of the genre Roman.

8403, 8404. LESSING. (4 cr per qtr)

8405, 8406, 8407. GOETHE. (4 cr por qtr)

8411,8412,8413. SCHILLER. (4 cr per qtr)

8421, 8422. HEINRICH VON KLEISr. (4 cr)

8431. HEINE. (4 cr)

8451, 8452, 8453. FRIEDRICH NIETZSCHE. (4 cr per qtr)

8454, 8455. HOLDERLIN. (4 cr per qtr)

8521. PSYCHOANALYSE, GESELLSCHAFT, ERZAHLUNG FREUD. (4 cr)

8810. THE GERMAN WOMAN AS WRITER. (4 cr per qtr [8 cr max))
German women wnters from 18th to 20th century. using methods of feminist critical analysis.

8820. ADVANCED THEORETICAL ~;EMINAR. (4 cr per qtr [12 cr max]; prereq 8112 or 8113 or #)
Issues In contemporary critical thought.

PHILOLOGY

8701. PHILOLOGICAL PROSEMINAR: BIBLIOGRAPHY. (4 cr)

8711,8712. HISTORY OF THE GERMAN LANGUAGE. (4 cr per qtr)
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Germanic Philology

8713. CONTEMPORARY GERMAN. (4 cr; prereq 8712)
Varieties and analysis in an historical framework.

8721·8722·8723. MIDDLE HIGH GERMAN LANGUAGE. (3-4 cr per qtr)

8731-8732-8733. OLD HIGH GERMAN. (4 cr per qtr; prereq 8723 or #)

8734. OLD SAXON. (4 cr; prereq #)

8740. READINGS IN PHILOLOGY. (4 cr: prereq #)

8741,8742,8743. GOTHIC AND METHODS OF COMPARATIVE GERMANIC LINGUISTICS. (4 cr per qtr; prereq #)

8751-8752. MANUSCRIPT READINGS AND TEXT RECONSTRUCTION. (4 cr per qtr; 8751: prereq #; 8752: prereq
8751 or #)

8751: Manuscnpt readings. 8752: Medieval text editing.

8761,8762,8763. PHILOLOGICAL SEMINAR. (4 cr per qtr; prereq #)

8771. EARLY NEW HIGH GERMAN. (4 cr)
Language development of the leatures of German from 1350 to 1600 with concomitant reading of selected texts.

LITERATURE AND PHILOLOGY

8990. READING AND RESEARCH. (er ar [3-6 crl; prereq #: may be taken on tutorial basis with #)

GERMANIC PHILOLOGY
Faculty: Anatoly Liberman (German), director of graduate studies; Evelyn S. Flrchow (German); Kaaren Grimstad

(Scandinavian); Rocky V. Miranda (linguistics); J. Lawrence Mitchell (English)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases are medieval literature and the history and structure of
medieval Germanic languages.

Prerequisites for Admission-None.

Special Application Requirements-Three letters of recommendation and a satis
factory score on the General (Aptitude) Test of the Graduate Record Examination (GRE)
are required. Since Germanic philology is not listed in the GRE department codes,
applicants should use the department code for German when taking the test. GRE results
should be forwarded to the Department of German.

Master's Degree Requirements-Nine quarter courses are required. See the
program publication for details. The final examinations consist of a three-hour written and a
one-hour oral examination.

Doctoral Degree Requlrements-A total of 25 to 30 quarter courses (inclUding work
completed for the M.A. degree) are recommended. A Ph.D. qualifying examination, which
is substantially the same as the written M.A. examination in Germanic philology, will be
administered to students who have earned their M.A. degree at another institution. This
examination must be taken within one year of entering the Ph.D. program. See the program
publication for details.

Language Requirements-For the M.A. degree, students must demonstrate compe
tence in English and Medieval Latin. For the Ph.D. degree, students must demonstrate
competence in English, German, Medieval Latin, and two additional languages chosen
from the following: Swedish, Norwegian, Danish, Faroese, Modern Icelandic, Dutch,
French, Italian, Spanish, Classical or Modern Arabic, Classical Greek, Classical Latin,
Sanskrit, Hebrew, Russian, Czech, and Polish.
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Minor Requirements for Students Majoring in Other Fields-For a master's
degree minor, one medieval language sequence and two additional philological courses
are required. All courses must be selected with the help of a philology adviser from the
committee. For a doctoral degree minor, emphases in medieval literature, medieval
language, modern language, and a combination of these are available. Students take a
two-hour final written examination; a final oral examination for the minor is conducted in
conjunction with the preliminary oral examination in the major field.

For Further Information-Contact the director of graduate studies, Germanic
Philology, 219 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E., Minneapolis,
MN 55455.

Grad 8777. THESIS CREOITS: MASTEFI'S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTOflAL. (1-16 cr per qtr)

GREEK-see Classics.

HISPANIC LINGUISTICS-See Hispanic and Luso-Brazilian Literatures.

HISPANIC AND LUSO-BRAZILIAN LITERATURES
Professor: Antonio Ramos. director of grEiduate studies; Russell G. Hamilton; Rene Jara; Arturo Madrid; Richard A.

Narvaez; Ronald W. Sousa; Nicholas Spadaccini; Hernan Vidal; Anthony N. Zahareas

Associate Professor: Constance A. SullivEin. chair; Luiz Costa-Lima; Kathleen Houlihan; Ruth E. Jones; Lawrence C.
Mantln;; Ileana Rodriguez

Assistant Professor: Sandra Pinkerton; EJgene L. Wiemers

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B): Hispanic Literature, Luso-Brazilian
Literature, Hispanic Linguistics; Ph.D.: Hispanic and Luso-Brazilian Literatures.

Curriculum-Emphases available for the Ph.D. are Spanish literature, Spanish
American literature, and Lusophone literatures.

Prerequisites for Admission-Prospective students generally have completed an
undergraduate degree or substantial course work in the field, although individuals with
other backgrounds may be admitted. The Graduate Study Committee may require
completion of background course work, without graduate degree credit, for admitted
students with insufficient preparation.

Special Application Requirements-Three letters of recommendation from previ
ously attended institutions evaluating the applicant's scholarship and a complete set of
transcripts in addition to that required by the Graduate School should be sent to the director
of graduate studies. The Graduate Record Examination is strongly recommended,
especially for fellowship candidates. Financial aid applications should be SUbmitted by
February 1 for fall quarter entry.

Master's Degree ReqUirements-For specific information about program require
ments, consult the Department's Graduate Handbook.

Both written and oral final examinations are required for all M.A. degrees.
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Hispanic and Luso-Brazilian Literatures

Doctoral Degree Requirements-Students who hold an MA degree or who wish to
bypass the MA program must pass a Ph.D. qualifying examination by the second quarter
after beginning work toward the doctorate. For further information consult the department's
Graduate Handbook.

Language Requirements-For the master's degree, students must have a reading
knowledge of at least one modern foreign language besides that of their major area. For the
doctoral degree, students must have proficiency-speaking, reading, writing, comprehen-,
sion-in the minor language (Le., Portuguese for those emphasizing one of the Hispanic
components, Spanish for those emphasizing the Luso-Brazilian component). Proficiency
must be demonstrated by use of the minor language in written and oral forms: by writing the
minor language topic paper (see the department's Graduate Handbook) in that language in
the last of the minor language area courses offered on the program, and by speaking the
minor language in relation to the minor area component in the Ph.D. examining process.

For Further Information-Students are issued the department's Graduate Hand
book on admission. For further information, contact the Department of Spanish and
Portuguese, 34 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E., Minneapolis,
MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

Portuguese (Port)
5110. TOPICS IN PORTUGUESE LITERATURE. (4 cr per qtr [max 12]; prereq 321 lor 3212 or 3213 or three 3xxx or

5xxx literature courses in Spanish with L'»
Major issues of Portuguese literature; treats important authors. movements, currents, genres. Problems,
socioaesthetic questions, literary techniques related to Portuguese subjects. Topics specified in Class Schedule,
but usually include: medieval Portuguese literature (overview of authors, intellectual currents, movements,
conventions, genres, and themes); Camoes and the Portuguese Renaissance (Os Lus/adas and the learned
epic); Eca de Queiroz and the novel of the 19th century; Fernando Pessoa and modern poetry; the Canc/one/ros;
lyric poets 01 the Renaissance and baroque (Portuguese versions of Halianate modes. conceplismo and
culteran/smo) .

5210. TOPICS IN BRAZILIAN LITERATURE. (4 cr per Qtr [max 12]; prereq 321 lor 3212 or32130rthree 3xxxor 5xxx
literature courses in Spanish with L'»

Malor issues of Brazilian literature; treats Important authors, movements. currents, genres. Problems, socioeco
nomic Questions, literary techniques related to Brazilian SUbjects. Topics specified in Class Schedule, but usually
include: Brazilian poetry up to modern rimes (overview of Portuguese, Indian, and Negro factors; Mineires,
Condore/ra, etc.); Machado de Assis and the 19th-century novel of the Americas; Brazilian modern/smo
(vanguardist movement of cultural, nationalistic, and aesthetic reappraisal; emphasis on poetry); northeast
regionalism (focus on prose narrative); contemporary Brazilian literature (historical survey of important authors.
literary movements, conventions, genres, and themes); modern Brazilian theatre (Brazil vs. Spanish America).

5521, LITERATURE IN TRADITIONALJEXPANSIONIST PORTUGAL. (4 cr; prereQ three 3xxx Portuguese courses or
L'»

Literary movements and key literary ligures in Portugal to the mid-eighteenth century (ca. 1750). Literature as a
dimension of a sociocultural movement involving modulations of traditionalist sociallormations and accommoda
tion of overseas expansion.

5522. LITERATURE AND LIBERAL PROBLEMATIC IN PORTUGAL. (4 cr; prereQ three 3xxx Portuguese courses or
L'»

Literary movements and key figures from mid-eighteenth century to present. Literature as a dimension 01
sociocultural movement in which, by emulation and various reconstitutions 01 society, Portugal attempts to
"modernize. "

5523. LITERATURE EXPRESSION IN PORTUGUESE AMERICA (1500-1807). (4 cr, prereQ three 3xxx Portuguese
courses or L'»

Literary movements and figures from discovery to independence and imperial status. Literature as a dimension of
sociocultural movement in which BraZil changed from supplier of raw materials to Implicit hegemonic status as the
strongest economic entity in the Lusophone world.
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5524. LITERATURE IN THE RISE OF THE BRAZILIAN BOURGEOISIE (1807). (4 cr; prereq three 3xxx Portuguese
courses Or t::.

Literary movements and figures frorl Brazil's independence through monarchical and republican eras to current
state. Literature as a dimension of sociocultural movement in an era of changing strategies for making andlor
stabilizing an independent economic and cultural entity.

5525. LUSOPHONE AFRICA: STATE AND ACCULTURATED LITERATURE. (4 cr; prereq three 3xxx Portuguese
courses or t::.)

Literary movements and figures in Lusophone Africa from early documents through independence. Literature as a
dimension of sociocultural movement from colonial status, to "autonomy," to the forging of national entities.
Combative literature and literature in a revolutionary society.

5721. INTRODUCTION TO ROMANCE PHILOLOGY. (4 cr, §Span 5721; prereq 3721 or Span 3721 or #)
Comparative view of the origins and development of Romance languages. Effects of language change on
Romance languages examined individually and as a group. Selected medieval texts surveyed in terms of time,
place, and cultural setting.

5910. TOPICS IN LUSO-BRAZILIAN LITERATURE, (4 cr: prereq Span 3104 or SpP1 3104 or t::.)
Portuguese, BraZilian, or other Lusophone literatures treated in important groups, movements, trends, methods,
genres. Topics specified in Class Schedule.

5940. FIGURES IN LUSO-BRAZILIAN LITERATURE. (4 cr: prereq Span 3104 or SpP1 3104 or t::.)
One Portuguese, BraZilian, or other major Lusophone writer or group of writers whose work has had impact on
thought, literature, or social problems. Figures specified in Class Schedule.

5970. DIRECTED READINGS. (1-5 cr per qtr [max 15J: prereq # and t::.)
Luso-Brazilian studies, especially In areas not preViously covered. Students must submit reading plans for
particular topics, figures, periods, or issues. For M.A. and Ph.D. candidates.

5990. DIRECTED RESEARCH, (1-5 cr: prereq t::.)

8101. LITERARY CRITICISM AND RESEARCH METHODS. (4 cr)

8920. SEMINAR: LUSO-BRAZILIAN LITERATURE. (4 cr)
Advanced level stUdy of problems in Luso-Brazilian language, literature, and cultural history. Topics specified in
Class Schedule.

8930. RESEARCH: SOCIAL APPROACHES TO PORTUGUESE LITERATURE. (4 crl
Functioning of literature in Portugullse society according to one or more theories of social formation Cultural or
socioliterary issues, specific movements, authors, or works.

8940. RESEARCH: SOCIAL APPROACHES TO BRAZILIAN LITERATURE. (4 cr)
Functioning of literature in Srazilia1 society according to one or more theories of social formation. Cultural or
socioliterery issues, specific movements, authors, or works.

8950. RESEARCH: SOCIAL APPROACHES TO LUSOPHONE AFRICAN LITERATURE. (4 cr)
Function of literature in Lusophone Afncan societies according to one or more theories of social formation. Cultural
or socio-Iiterary issues, or analysis of specific movements, authors, or works.

8960. RESEARCH: COMPARATIVE LUSOPHONE LITERARY TEXTS. (4 cr)
Application of a socioculturai anaiytical framework to aspects of literary culture similar in nature or manifestation
throughout the Lusophone world.

8970. DIRECTED READINGS IN ROMANCE LANGUAGES. (Cr ar) Staff
Rigorously supervised readings in aspects of Luso-Brazilian language, literature, and cultural history. Readings
dependent on student needs and generally do not duplicate material of regular courses.

Spanish (Span)
LINGUISTICS, PHILOLOGY, HISTORY OF THE LANGUAGE,
AND RESEARCH METHODS

5011. SPANISH STYLISTICS. (4 cr; prereq 10 cr from 3001-3005 series or #)
lingUistic analysis of different types of writing styles used In standard and dialectical Spanish: descriptions,
biographies, letters, articles for publication, dialogues, others.

5012. ADVANCED PROBLEMS IN THE SPANISH LANGUAGE. (4 cr; prereq 10 cr trom 3001-3005 series or #)
Probiematic aspects of Spanish pronunciation, grammar, and idiomatic expressions for advanced speakers of
Spanish as a second language. Polish acqUired through supervised contact with beginning and intermediate
students. Also for students whose primary language is Spanish.
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5015. METHODS OF TRANSLATION. (4 cr; prereq 10 cr from 3001·3005 series or #)
Meaning. use. and theories of translation. Techniques and problems of translation from Spanish and Portuguese
to English and vice versa. Translation patterns. use of special vocabularies. and other adjuncts needed to
understand both languages. Practical vocabulary and usage for various fields of work.

5701,5702,5703. HISTORY OF IBERO-ROMANCE. (4 cr per qtr; prereq 10 cr 3001·3005 or #)
Comparative study of origins and development of the Ibero·Romance languages; evolution of Spanish and
Portuguese compared to and contrasted with evolution of Catalan.

5709. HISPANIC LINGUISTIC THOUGHT: 1100 TO THE PRESENT. (4 cr)
Hispanic linguistic theory from the Middle Ages to the present.

5711,5712,5713. THE STRUCTURE OF MODERN SPANISH: PHONOLOGY, MORPHOLOGY, SYNTAX. (4 cr per
qtr; prereq 10 cr from 3001·3005 series or #)

Scientific approach to structure of present·day Spanish with attention to syntax, phonology, word formation. and
dialectal differences. Pertinent for those who plan to teach Spanish language. 5711' (Phonology) Theoretical and
practical aspects of sound system ot Spanish. Segmentals (vowels and consonants) and suprasegmentals
(intonation, stress, and juncture). Dialectal differences. 5712: (Morphology) Spanish affixes used to change
meaning of words. Both slight and radical changes in Spanish (modificative vs. transformative). New affixes and
modern meanings; division between inflectional and derivational morphology. 5713: (Syntax) Compares and
contrasts different types of grammars in terms of basic Spanish structure. Dialectal differences in Spanish syntax.
Problems that English speakers have in Spanish.

5714. THE STRUCTURE OF MODERN SPANISH: SEMANTICS. (4 cr; prereq 5713)
Relationship between syntax and semantics. Application of structural semantics to the Spanish language.
including concepts of semantic and lexical fields. Examines cultural patterns in Hispanic world as reflected in
semantic structures. Theories of meaning; euphemisms; taboos; semantics and social class. Semantic
approaches to literary analysiS.

5721. INTRODUCTION TO ROMANCE PHILOLOGY. (4 cr, §Port 5721; prereq 3721 or Port 3721 or #)
Comparative view 01 the origins and development ot Romance languages. Effects of language change on the
Romance languages examined individually and as a group; selected medieval texts surveyed in terms of time,
place, and cultural setting.

5729. SPANISH DIALECTOLOGY: INTRODUCTION. (4 cr; prereq 5711. 5712, 5713)
Introduction to history, principles, and theories of dialectology as they relate to descriptive study of Spanish.
Linguistic geography and delineation of national and SOCial dialects.

5731. SPANISH DIALECTOLOGY: REGIONAL AND SOCIAL DIALECTS OF MODERN SPAIN. (4 cr; prereq 5729 or
#)

Major dialect areas of Spain. with distinguishing phonological. morphological. lexical, and syntactic variations of
each. Impact of recent cUltural, political, and socioeconomic transformations on the language.

5732. SPANISH DIALECTOLOGY: REGIONAL AND SOCIAL DIALECTS OF MODERN SPANISH AMERICA. (4 cr;
prereq 5729 or #)

Major dialect areas in modern Hispanic America. Form. speech. and language as they relate to the old political and
religious divisions of Hispanic America anc to the new national boundaries.

5733. SPANISH DIALECTOLOGY: DESCRIPTIVE STUDY OF SPANISH SPOKEN IN THE UNITED STATES. (4 cr;
prereq 5729 or #)

Spanish·speaking communities in the United States (Puerto Rican, Dominican, Mexican·American. and Cuban).
Phonological, lexical. and morphosyntactical characterrstlcs. Problems of rnterterence and transference. Bllrn
gualism (English, Spanish). The Spanish language in an Engllsh·dominant society.

8101. LITERARY CRITICISM AND RESEARCH METHODS. (4 cr)
Aspects of literary criticism through various types of scholarship, ranging from formalist approaches to Marxism.
and from linguistic theories to contemporary structuralist studies. Representative literary genres of Spain.
Portugal, Latin America, and Brazil analyzed according to diverse approaches; field of literary science
represented by known Amencan and European Hispanlsts as well as by international scholars, theorists of
criticism, and literary historians. Aims, methods. results of bibliography In Spanish and Portuguese.

8934. RESEARCH METHODS IN DESCRIPTIVE LINGUISTICS. (4 cr per qtr; prereq 5711. 5713, 5729 or #)
Recent studies of regional and social dialects in Spain and Spanish America, Includrng discussion of their possible
adaptation to the descriptive study ot Spanish dlaiects utilized In the United Stales.

8936,8937. DIRECTED FIELDWORK IN THE DESCRIPTIVE STUDY OF SPANISH. (4 cr per qtr; prereq 5729, 8934
and Ling 5711)

Directed fieldwork in a descriptive aspect of a regional or social dialect in Spain, Hispanic America. or a Spanish·
speaking community of the United States.

PENINSULAR LITERATURE

5105. THE LITERATURE AND CULTURE OF MUSLIM SPAIN. (4 cr; prereq three 3xxx or 5xxx literature courses in
Spanish or Portuguese)

Major literary works of the Arabic culture in the Iberian peninsula-epic, lyric. philosophical prose-in terms of
historical interaction among Arabic, Chrrstian, and JeWish literary traditions in the Middle Ages.
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5106. THE LITERATURE OF THE RECONQUEST AND FEUDAL SPAIN. (4 cr; prereq three 3xxx or 5xxx literature
courses in Spanish or Pcrtuguese)

Major literary works and genres of medieval Spain-from the primitive lyric to La Celestina-examined against
background of social and hlstorica.i transformations of Spanish Middle Ages.

5107. THE LITERATURE OF THE SPANISH EMPIRE AND ITS DECLINE. (4 cr; prereq three 3xxx or 5xxx literature
courses in Spanish or Portuguese)

Major Renaissance and baroque works of 16th and 17th centuries-poetry. nonfiction prose. novel. drama-ex
amined against background of establishment of Spanish Empire. internai economic crisis. and ideological
apparatus deveioped by the modern state.

5108. THE SPAIN OF CERVANTES' DON QUIXOTE: HISTORY AND FICTION. (4 cr; prereq three 3xxx or 5xxx
literature courses in Spanish or Portuguese or 6)

Historical function of literary techniques. narrative perspectives, and ironic discourse of Cervantes' major work
during the Imperial decadence. Tradition of Erasmian folly, madness as anachronism and SOCial satire.

5109. THE LITERATURE OF BOURGEOIS ORDER: ENLIGHTENMENT, ROMANTICISM AND POSITIVISM. (4 cr;
prereq three 3xxx or 5xx< literature courses in Spanish or Portuguese)

Major literary works-poetry, essay, novel, and drama-and literary movements of 18th and 19th centuries
examined as aesthetic expressions of the long process of consolidation of the bourgeOIs social order in Spain.

5111. THE LITERATURE OF THE SPANISH CRISIS OF THE 20TH CENTURY. (4 cr; prereq three 3xxx or 5xxx
literature courses In Spanish or Portuguese)

Major literary works and aesthetic ':rends of contemporary Spain examined within context of ma sociai, pOiitical.
and intellectual criSIS, from the Spanish-American War of 1898 to the post-Franco periOD.

5221. SPANISH LITERATURE OF THE 17TH CENTURY: THE DRAMA. (4 cr; prereq three 3xxx" 5xxx literature
courses in Spanish or Portuguese or 6)

Representative playwrights: Lope, Alarc6n, Tirso, Calder6n Dramatic forms, especially comedla, tragedy, and
auto sacramental. Approaches to golden age comedia. Themes of honor, purity of blood. country vs. city, free will,
others. viewed against background of literary, cultural, and social history.

5272. THE GENERATION OF 1898. (4 c(; prereq three 3xxx or 5xxx literafurecourses in Spanish or Portuguese or 6)
Various genres by major figures between 1895 and 1903: Ganivet. Unamuno, Barola, Azorin, Valle-Inclan.
Machado, J. R. Jimenez. Maeztu, others. Crisis of restoration Spain (Costa); intellectual, artistic renovations.
Break with 19th-century realism and with phIlosophical ratIOnalism among both mOdernistas and noventa
yochistas.

5316. THE PICARESQUE NOVEL. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish or Portuguese or 6)
Major picaresque narratives-Lazarillo. Guzman. Buscdn, Cervantes' p;caros, Estebanillo Gonzalez-in
relation to Spanish ambience, Western tradition, European novel. realism. Treats literary autobiography. episodic
structure, themes 01 roguery. delinquency, Sin, marginality. social criticism, and moral preoccupations. Compari
sons to European counterparts.

8100. RESEARCH IN SOCIOHISTORICAL APPROACHES TO SPANISH LITERATURE. (4 cr)
Sociohistoricai functions of Spanish literary texts and major theories concerning literary production.

8200. SPANISH LITERARY TEXTS: THEORIES OF FORMAL STRUCTURES. (4 cr)
Research in approaches to and methods of literary analysis of the discourse.

8202. THE MIDDLE AGES: STUDIES I~I NARRATIVE POETRY (JUGLARIA AND CLERECIAJ. (4 cr; prereq 1 yr Latin
or #; required of all PhD candidates)

Concentration of Cantar de Mio Cid and the heroic tradition; Ubro de buen amor and liferary autobiography; La
Celestma and the end of the Middle Ages. Each masterpiece studied in its genre and lime. Appraisal of research,
criticism. views of major scholars and historians.

8212. SPANISH LITERATURE OF THI: 16TH CENTURY: DRAMA UP TO LOPE DE VEGA. (4 cr)
Important innovators-Enclna, Gil Vicente. Tores naharro, Sanchez de Badjoz, Lope de Rueda, Cristobal de
Viruea, Juan de la Cueva, Cervantes-their sources, themes, and contribution to development of dramatic theory
and theatrical forms. Studied aganist background of social and cultural history.

8223. SPANISH GOLDEN AGE POET,RY. (4 cr)
New Spanish poetry, started by Boscan and Garcilaso and developed by Luis de Le6n, San Juan, and Herrera,
new trends by G6ngora. Lope de Vaga. and Quevedo. Greek, Latin. Italian literary traditions: major lyric genres
and ideological Imes. Eclogues, iira, mystical verse, satires. conceptismo and culteranismo. The sonnet.

8252. SPANISH LITERATURE: 19TH CENTURY. (4 cr)
Beginnings and development 01 costurnbrista and romantic movements through analysis of representative works
such as articulos of Larra, poetry ,of Espronceda. romances and plays of Duque de Rivas and Zorrilla. rimas and
leyendas of Becquer, the prose of Fernan Caballero.

8271. SPANISH THEATRE IN THE 20TH CENTURY. (4 cr)
Modes of Spanish theatrical expression since Gald6s; technical innovations 01 Benavente; grotesqueries of
Valle-Incian; metaphoric experiments of Lorca and Albert; existential preoccupations of Unamuno, Buero, and
Sastre; grotesque tragedies of Arniches; other smaller genres.
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8300. RESEARCH IN HISTORIOGRAPHY OF SPANISH LITERATURE. (4 cr)
Main historiographical approaches to literary production in Spain from the Romantic period to the present.

8312. THE LlBRO OE BUEN AMOR AND LA CELESTINA. (4 crj
Comparative study of two Spanish masterpieces in terms of their sources, historical background, and artistic
viewpoint. Traditions of Ovid. elegiacal literature, medieval Latin comedy (Panfi/o). Social world of Ubro,
Celestina. Problems of authorship. Oriental. Semitic, and Christian influences. Art and morality.

8354. SPANISH THOUGHT, LETTERS, MOVEMENTS OF THE 19TH CENTURY, (4 cr)
Traditionalism and liberalism in modern Spain. Thought of Donoso and Balmes. Krausists's influence on
philosophy, religion, science, literature, and education. Revolution of 1868 as focal point of ideological conflict in
19th-century intellectual life. Menendez y Pelayo's scholarship.

8371. THE MODERN SPANtSH NOVEL (1900-1936). (4 crl
Survey of three novelistic generation&-Of 1898, post-1898, and the "dehumanized" 1930s of surrealism.
Emphasis on relationship of thematic content-politics, arts, history, human psychology, Spain itself-to fictional
constructs and self-expression in Azo;;n. Unamuno, Baroja, Valle·lnclan. Perez de Ayala, Mir6, James.

8372. SPANISH 20TH·CENTURY ESSAY. (4 cr)
Introduction to modern Spanish thought through the works of Unamuno, Ortega y Gasset, and others. Rationalism
and irrationalism. Ortega's philosophy of history and society. Political ideas in the crisis of contemporary Spain
from Maeztu to Azana.

8392. CONTEMPORARY SPANISH POETRY (1936 TO PRESENT). (4 crj
Major postwar Spanish poets including Damaso Alonso, Jose Luis Hidalgo, Bias de Otero, Gil de Biedma,
Claudio Rodriguez. others. Continuity of pre- and post·war poetry. Problems of poetic expression under the
Franco regime; social and hermetic poetry; prison poems of Miguel Hernandez.

8400. SPANISH LITERATURE AND THE INTERACTION OF NATIONAL CULTURE. (4 cr)
Cross-cultural aspects of Spanish literature from the early Middle Ages to the present.

8502. HISPf.NO-ARABIC LITERATURE AND CULTURE. (4 cr)
Literary styles and genres in classical and modern writings; compositions based on texts studied.

8503. HISPANQ-ARABIC LITERATURE AND CULTURE. (4 cr)
Literary styles and genres in classical and modern writings; compositions based on texts studied.

8504. THE MORISCOS THROUGH THEIR LITERATURE. (4 cr; prereq 5501 and some knowledge of Arabic
recommended)

Survey of Aljamiado literature-a literature written in Romance but using Arabic script; its format and content. local
environment, and relation to Arabic models.

8533. THE BAROQUE IN EUROPEAN LITERATURE: SPAIN. (4 cr)
Third quarter of interdepartmental sequence of literature in translation. The baroque movement in Spain.
Characteristics in common with the baroque movement in Italy, France, and Germany.

SPANISH·AMERICAN LITERATURE
5525. CARIBBEAN LITERATURE: AN INTEGRAL APPROACH. (4 cr; prereq three 3xxx or 5xxx literature courses in

Spanish or Portuguese or 6)
Review of the literature 01 the Caribbean area; common generic traits and preoccupations. Conceptualization of
the region as a totality: themes, similar lines of development, generic tendencies, periods of development and
crisis.

5526. CREOLE CONSCIOUSNESS AND MERCANTILIST CULTURE. (4 cr: prereq three 3xxx or 5xxx literature
courses in Spanish or Portuguese or 6)

Texts written between 1492 and 1780, sociohistorical context. Generic variants and the approach to changing
reality in which they are inscribed.

5527. NATIONAL LITERARY CONSCIOUSNESS AND FREE TRADE. (4 cr; prereq three 3xxx or 5xxx Spanish or
Portuguese or 6)

Literary movements as part of the process of formation of nation-states: the incorporation of Latin America In the
international capitalist system as producer of foodstuffs and raw materials and importer of manufactured goods
(1780-1900).

5528. POPULAR LITERARY CONSCIOUSNESS 1900-1950. (4 cr; prereq three 3xxx or 5xxx literature courses in
Spanish or Portuguese or 6)

Spanish-American literature between the eve and aftermath of the two great wars. Impact of modernization,
industrialization, nationalistic, and populist thought on emergence of distinctive writing, thematic trends, and
literary genre conventions.

5529. NATIONAL AFFIRMATION ANDTRANSNATIONALIZATION. (4 cr: prereq three 3xxx or 5xxx literature courses
in Spanish or Portuguese or 6)

Literary trends of the period (1950 to present) as a reaction to internal social demands for development of
independent national cultures and conflicting influence of international economic system.

277



Fields of Instruction

5531. HISPANIC LITERATURES Of THE UNITED STATES. (4 cr; prereq three 3xxx or 5xxx Spanish or Portuguese lit
courses or 6)

Introduction to literary texts in Spanish produced by U.S. Hispanic population. Focus on expanding corpus of
Mexican-American and Puerto Rican /lterature, relation to large Hispanic world.

8940. ADVANCED RESEARCH IN SPANISH-AMERICAN LITERARY HISTORIOGRAPHY. (4 cr)
Sources and procedures that have given rise to instltutlonalizations ot Spar Ish-American literary history.
Evaluation and review of epistemological principles and assumptions in theory of literary criticism and histories of
literature.

8960. ADVANCED RESEARCH IN SOCIAL APPROACHES TO SPANISH-AMERICAN LITERARY TEXTS. (4 cr) ~
Function of Spanish-American IitBrature in society according to various theories of social structures: Marxist,
Weberian. Frankfurt School, Dependency Theory. S,mmel,an sociology.

8980. ADVANCED RESEARCH IN SEMIOTIC/STRUCTURAL ANALYSIS Of SPANISH-AMERICAN LITERARY
TEXTS. (4 cr)

Challenging Spanish-American litmarytexts as semiotic processes. both to illuminate their structural machinery of
meaning and to open their semiotic projection to the symbolic activity pervading Spanish-American cultural and
social environment.

8990. ADVANCED COMPARATIVE RESEARCH Of CARIBBEAN GENRES. (4 cr)
Major literary works and genres of Caribbean literature studied against the background of the sociohlstorical .-,
vicissitudes of the process leading to the formation and consolidation 01 the national states.

TOPICS, SEMINARS, AND DIRECTED STUDY

5910. TOPICS IN SPANISH PENINSULAR LITERATURE. (4 cr; prereq Span 3104 or SpPt 3104 or 6)
Malor issues or approaches of Spanish literature examined through important groups, movements. trends,
methods. genres. Topics may include: conversos; "mysticism;" poesla tradlClonal; "essay" and Enlightenment;
novela reallsta; Avant-Guard. Topics specified in Class Schedule.

5920. TOPICS IN SPANISH-AMERICAN LITERATURE. (4 cr; prereq Span 3104 or SpPt 3104 or 6)
Spanish-American literature examined through important groups, movements, trends, methods, genres. Topics
speCified In Class Schedule.

5930. TOPICS IN IBERO-ROMANCE LINGUISTICS. (4 cr per qtr [max 12J; prereq '0 cr from Span 3001-3005 series or
#)

Topics speCified in Class Schedule. For /lst of sample topics, consult the department. Problems in Hispanic
/lngulsllcs, including aspects of Luso·Brazilian language. A variety of linguistic approaches and methods.

5940. FIGURES IN SPANISH PENINSULAR LITERATURE. (4 cr; prereq Span 3104 or SpPt 3104 or 6)
One SpaniSh writer or group of writers whose work has made an impact on thought, literature, or social problems.
Figures may include Alfonso X; Cervantes; Quevedo; Larra; Unamuno; Lorca.

5950. fiGURES IN SPANISH-AMERICAN LITERATURE. (4 cr; prereq Span 3104 or SpPt 3104 or 6)
One Spanish-American writer or group of writers whose work has had impact on thought. literalure, or social
problems.

8900.' SPANISH SEMINAR. (4 cr)
Special projects relying heavily on advanced research in Spanish problems. Limited to small group 01 students.
Invesllgallon of assigned fields, analysis of problems, appraisal of principles. For list 01 sample seminars. consult
the department.

8920. SEMINAR: MIGRATION, TRANSNATIONALIZATION, AND HISPANIC LITERATURE. (4 cr)
Development of growing corpus of literature that, while HispaniC in character, has no specific Hispanic nallonal or
regional origins but instead issu"s out of cultural context created by displaced Spanish American populallons,
partiCUlarly In the U.S.

8930.' SPANISH DIALECTOLOGY. (4 cr)

8950.' SEMINAR: SPANISH-AMERICAN LITERATURE. (4 cr)
Special projects of advanced research In Latin-Amencan problems. Invesllgation of assigned areas, analysis of
problems, appraisal of principles. Limited to small group of students. For list of sample tOPiCS, consult the
department.

5970. DIRECTED READINGS. (1-5 cr per qtr [max 15J; prereq .. and 6)
To fill gaps in students' preparallon. especially when certain COurses have not been offered. Students must submit
reading plans for particular topics. figures, penods, or issues. Readings In Spanish and/or Spanish-American
areas. Fo1' master's and Ph.D. candidates.

5990. DIRECTED RESEARCH. (1-5 c:r ar; prereq 6)

8970. DIRECTED READINGS IN ROMANCE LANGUAGES. (Cr ar; prereq 6)
Studies In authors and tOPiCS not offered in other courses. Weekly meetings based on student's research and
analysis. Students and Instructor agree on plan of reading or particular tOpiCS, 'Igures, Issues, etc. Readings in
Spanish or Spanish-American areas. Primarily for Ph.D. candidates.
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Spanish-Portuguese (SpPt)
5021. MEDIEVAL SPANISH, PORTUGUESE, AND CATALAN TEXTUAL READINGS. (4 cr; prereq Span 3721 or !"ort

3721 and three 3xxx or 5xxx literature courses in Spanish or Portuguese or 6)
Distinctive lingUistic, literary, and cultural features of medieval Ibenan languages; reading of Spanish, Catalan,
and Galaico-Portuguese texts In the 0nglnal.

5950. SELECTED TOPICS ON HISPANIC·LUSO·BRAZILIAN LITERARY INTERRELATIONSHIP. (4 cr; prereq
reading knowledge of Spanish and Portuguese)

Common conceptions, background, and Influences among peninsular Spanish, Spanish-Amencan, Portuguese,
and Brazilian liferatures In the essay, drama, poetry, and fiction.

5960. SELECTED COMPARATIVE PROBLEMS IN THE WORKS OF HISPANIC AND LUSO-BRAZILIAN AUTHORS.
(4 cr; prereq reading knowledge of Spanish and Portuguese)

Common conceptions, background, and Influences among major peninsular Spanish, Spanish-Amencan,
Portuguese, and Brazilian authors.

8005. IBERO-ROMANCE BIBLIOGRAPHICAL RESEARCH. (4 cr)
Problems in bibliography, documentation, and information sources for Spanish, Spanish-American, and Luso
Brazilian literature.

8911. SEMINAR: FEMINIST PERSPECTIVES ON HISPANIC AND LUSO·BRAZILIAN CULTURAL DISCOURSES. (4
cr)

Feminist theoretical issues and critical practice, application to Hispanic and Luso-Brazilian literary and cultural
discourse; relationship of feminist cnt'Clsm to other theoretical models and methodologies.

8920. CROSS·CULTURAL ISSUES IN HISPANIC AND LUSO·BRAZILIAN LITERATURES. (4 cr; prereq #)
Comparative study of literary production in histoncal periods when economic, social, political, and Ideolog,cal
bonds among Hispanic and Lusophone countnes are IntenSified.

HISTORY (Hist)
Professor: Stanford E. Lehmberg, chair; Josef L. Altholz; Bernard S. Bachrach; Paul W. Bamford; Hyman Berman; Kinley

J. Brauer; Clarke A. Chambers; Caesar E Farah; Edward L. Farmer; John R. Howe; Allen F. Isaacman; Lansine
Kaba; Thomas Kelly; David Kopf; Byron K. Marshall; Russell R. Menard; John K. Munholland; Paul L. Murphy; DavKl
W. Noble; Thomas S. Noonan;~. John Flath; Richard L Rudolph: Joel B Samaha: Stuart B Schwartz; Theolan.. G.
Stavrou; Romeyn Taylor; John A. Thayer; James D. Tracy; Rudolph J. Vecoll: William E. Wnght

Associate Professor: Carla R. PhilliPS, director of graduate studies; John K. Evans; Sara M. Evans; John M. Eyler;
George D. Green; Andrea Hinding; DaVid O. Kiett; David S. Lelyveld; Robert E. McCaa; Michael F. Metcalf; Kathryn
L. Reyerson; Allan H. Spear

Assistant Professor: Victoria COlfman; Mary Jo Maynes; Jacqueline Peterson; Brenda G. Plummer; DenniS Valdes

Please read the General InformatiDn section Df this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B), Joint M.A. in History and Museology
(Plan A and Plan B), and Ph.D.

Curriculum-Areas of concentration include African, American Indian, Ancient,
Chicano, East Asian, English, Latin American, Medieval and Renaissance, Modern
European, South Asian, and United States history, and the history of Afro-American
Peoples. Subfields with particular strength include constitutional, economic, immfgration,
social, and women's history. Special facilities are the Center for Austrian Studies, the
Immigration History Research Center, Modern Greek Studies, and the Social Welfare
History Archives.

Prerequisites for Admission-Applicants for the master's degree should have
completed general undergraduate survey courses in two or three broad areas of history,
two years of advanced undergraduate work in two areas of history, and training in a foreign
language. Some prerequisites may be made up after admission. Applicants for the Ph.D,
program should have completed a master's degree or have demonstrated a capacity for
advanced historical research.
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Special Application Requirements-The following are required by the department:
a statement of background and purpose, three letters of recommendation, a statement of
specific areas and subfields of interest, and scores from the General (Aptitude) Test of the
Graduate Record Examination or the Miller Analogies Test. Deadline for financial aid
applications is February 1. Forms and instructions should be requested from the
department.

Master's Degree Requirements-Pian A requires eight courses in history and three
courses in other fields. Plan B requires seven courses in history and five courses in other
fields. The joint master's degree requires five courses in the related field. For detailed
requirements see the department publication Graduate Study in History. A final oral
examination is required for all master's programs.

Doctoral Degree Requirements-Students must complete advanced research
seminars and prepare for preliminary examinations in areas of concentration. Detailed
requirements are outlined in the department publication Graduate Study in History.

Language Requlrements-A reading knowledge of one foreign language is required
before admission to the master's examination, and of two foreign languages before
admission to the preliminary examinations for the Ph.D. degree. Where it can be
demonstrated that either a specific research technique or a collateral field of knowledge
would be of significantly greater value to the student's particular research, one or the other
can be substituted for the second language required for the doctoral program.

Minor Requirements for Students Majoring In Other Fields-For the master's
degree, Plan A (a Plan B minor is not available), three related courses in history are
required. For the Ph.D. degree, at least six courses in history, including proseminar or
seminar work, and a written and oral examination, are required.

For Further Information-Contact the director of graduate studies, Department of
History, 633 Social Sciences Building, University of Minnesota, 267 19th Avenue South,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5009. HISTORY OF THE AMERICAN INDIAN POPULATION. (4 cr, §Soc 5571)
Population (demographic) history 01 American Indians In what Is now the United States. Pre-European contact
size, drastic decline from first European contact until turn of 20th century, recent partial recovery.

5011,5012. QUANTITATIVE METHODS IN HISTORICAL RESEARCH. (4 cr per qtr; prereq one postsurvey course in
any social science)

Introduction to quantitative approaches to analysis of historical problems. Data collection, questions of
measurement, analytical techniques, and rudimentary statistics as they apply to historical research. Relationship
of quantitative inferences to nonquantltative procedures in historlcai analysis.

5013. DOCUMENTARY RESEARCH FOR HISTORICAL ARCHAEOLOGY. (1 cr; prereq #)
Practical introduction to documents and research strategies useful in study of archaeological sites.

5015. LIBRARIES AND ARCHIVES ,~s RESOURCES FOR RESEARCH. (2 cr)
Introduction to library reference t~ols. monographs and serials. special collections, data bases, and local archives.
Stresses skills in using libraries and archives. Research opportunities available.

5021,5022. OCEANIC HISTORY: EAST AND WEST. (4 cr per qtr) Bamford
5021: Medieval and early modern maritime science and technology, resources and motivation, and the process of
expansion, to 1715. 5022: European empires overseas, industrialization, and the transportation revolution on the
oceans, to 1945.

5035. THE GERM THEORY AND THE MEDICAL PROFESSION. (4 cr, §HMed 5035) Eyler
Formulation of the germ theory of disease and of its consequence for medical procedures (therapeutics, surgery,
management of hospitals), for public health programs, and for the structure and prestige of the medical profession.

5045. MEDICAL PROFESSION IN AMERICA. (4 cr, §HMed 5045) Eyler
Historical analysis of the American medical profession in the 19th and 20th centuries emphasizing the role of
institutions, influence of social and moral values, and consequences of specialization and scientific innovation.
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5061. HISTORY OF GREECE, TO 600 B.C. (4 cr) Kelly
Political. economic. and social deveiopments from first appearance of Greeks to ca. 600 B.C.

5062. HISTORY OF GREECE, 600-400 B.C. (4 cr) Kelly
Birth and development of democracy at Athens and militarism at Sparta; birth and development of philosophical
and historical thought; development of Athenian Empire; Peioponnesian War between Athens and Sparta.

5063. HISTORY OF GREECE, 400-200 B.C. (4 cr)
Spartan. Theban. and Macedonlan hegemony; Alexander the Great and the Hellenistic monarchies to 200 B.C.

5071, 5072, 5073, 5074. HISTORY OF ROME. (4 cr per qtr) J Evans
5071: Political. economic. and social development of Roman community from origins to 133 B.C 5072: Roman
Republic from crisIs of Gracchi to dissolution of Second TriumVIrate and establishment of Princlpate, 133-31 B.C.
5073: Political, economic. social. and cultural development of Prrnclpate from Augustus to Severus Alexander, 31
B.C. to A.D. 235. 5074: Political. economic, social. and cultural development of Roman Empire from Maximinus
the Thracian to Theodosius I. A.D. 235-395.

5100. SELECTED TOPICS IN MEDIEVAL EUROPE. (4 cr per qtr; prereq #) Bachrach
From fall of Roman Empire through end of Middle Ages.

5115, 5116. MEDIEVAL LATIN HISTORIANS. (4 cr per qtr; prereq good reading knowledge of Latin) Bachrach
Writing of history in Western Europe durrng Middle Ages. Focus on Idea of hiStOry, philosophy of various
historrans, techniques of research by medieval historians and chroniclers. history as literature, and value of
medieval histories to modern research scholars. Origtnal Latin texts only.

5118. SCANDINAVIA IN THE MIDDLE AGES. (4 cr, §Geog 5178)
Team-taught interdisciplinary examination of economiC, political, and social history of Scandinavia from late
Viking period until circa 1500. Agrarian and urban societies; peasant and elite perspectives; growth of economic,
political, religious, and social tnstltutions.

5131. BYZANTINE HISTORY. (4 cr) Bachrach, Noonan, Stavrou
History of Byzantium from reign of Emperor Justtnian in the mid-sixth century to fall of Constantinople in 1453.

5132. RUSSIAN HISTORY FROM THE ORIGINS TO PETER THE GREAT. (4 cr, §3636)
Survey of Russian history: up to Peter the Great.

5133. RUSSIAN HISTORY FROM PETER THE GREAT TO THE PRESENT. (4 cr, §3637)
Survey of Russian history: since Peter the Great.

5134. RUSSIA BEFORE THE MONGOL CONQUEST. (4 cr) Noonan
Origins and development of the Kievan state, 850-1240.

5135. FROM KHAN TO TSAR: RUSSIA, 1240-1530. (4 cr) Noonan
Mongol rule of Russia, rise of Lithuania. emegence of Muscovy.

5136, FROM IVAN THE TERRIBLE TO PETER THE GREAT: RUSSIA, 1530-1700. (4 cr) Noonan
Reign of Ivan the Terrible, time of troubles, great Cossack revolt in Ukratne, 17th·century Muscovy, enserfment of
peasantry.

5137. NOMADS OF SOUTHERN RUSSIA FROM SCYTHIANS TO MONGOLS, 600 B.C.-1300 A.D. (4 cr) Noonan
The nomads who occupied the Russian steppe (Scythians, Sarmatlans, Huns, Avars, Bulgars, Khazars,
Pechengs, Cumans, Mongols) and their society.

5141. RULE OF LAW IN TUDOR-STUART ENGLAND. (4 cr; prereq jr, sr or grad student) Samaha
Discretion, law, and prerogative in 16th-century English government. EmphaSIS on formation and implementation
of public policy, UStng criminal law as case study. Stresses law in practice as opposed to law in books.

5142. LAW AND THE 18TH-CENTURY ENGLISH CONSTITUTION. (4 cr; prereq jr, sr or grad student) Samaha
Nature of English law and constitution, emphasizing their relation to formation of Amerrcan constitutional and legal
systems, especially criminal law. Use of actual cases and criminal law materials.

5143. LAW AND PUBLIC POLICY IN MODERN ENGLAND. (4 cr; prereq jr. sr or grad student) Samaha
Forces in British society that shaped Victorran and 20th-century law and the Constitution, emphasizing criminal
law reform, growth of bureaucracy, birth of modern welfare state, and decline in individualism.

51711, 5172w, 51738. MODERN ENGLAND: 1783 TO PRESENT. (4 cr per qtr; offered 1984-85 and alt yrs) Altholz
5171: 1783 to 1846, triumph of the middle class. 5172: 1846to 1901, Victorian era. 5173: 1901 to 1951, war and
social change.

5200. TOPICS IN EUROPEAN HISTORY. (4 cr)
Detailed treatment of selected historical themes. Topics vary from quarter to quarter.

5201, 5202. EARLY MODERN EUROPE. (4 cr per qtr) Bamford
5201: Reformation and religiOUS wars to 1648. 5202: Age of Louis XIV and the 18th century.

5211. FRANCE IN THE OLD REGIME. (4 cr) Bamford
France to the Revolution of 1789.
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5212. FRENCH REVOLUTION AND NAPOLEON. (4 cr) Bamford
The reform movement and upheaials In France to 1799; emergence and rise to power of Bonaparte; Napoleonic
regime.

5231. MODERN FRANCE FROM 1848 TO DEGAULLE. (4 cr) Munholland
Survey of French society and political life from revolution of 1848 to contemporary France.

5252. DEVELOPMENT OF THE SCANDINAVIAN WELFARE STATE. (4 cr) Metcalf
Political, social, and economic development in Scandinavia between 1870 and 1980. Why Scandinavian states
have led In developing "welfare state" policies and programs.

5255, POLITICAL PARTIES TO 1789: EUROPE AND AMERICA. (4 cr; prereq #) Metcalf
Comparative study of origins, development. and functions of political parties in England, Sweden, and Anglo·
American colOnies, 1688-1789, incorporating literature from both history and political science.

5264. MODERN RUSSIA: 18TH-CENlURY BACKGROUND. (4 cr) Stavrou
Foundation of the Russian empirE', modernization and expanSion under Peter the Great and Catherine the Great.
Russia's Europeanization.

5265. MODERN RUSSIA: THE 19TH CENTURY. (4 cr) Stavrou
Political, cultural, and social developments from Alexander I to the 1905 revolution. The revolutionary movement
and consequences of the eman,:ipation of the serfs; RUSSian mdustrializatlon.

5266. MODERN RUSSIA: THE 20TH CENTURY. (4 cr) Stavrou
Fall of the Russian monarchy, revolutions, and Soviet regime.

5274, 5275, MODERN NEAR EAST: OTIOMAN EMPIRE AND SUCCESSOR STATES. (4 cr per qtr) Stavrou
5274: Eighteenth-century backgr8und and Ottoman institutions; rise of Balkan nationalism; the Eastern question
up to Congress of Berlin. 5275: From Congress of Berlin to present; European imperialism and rise of Arab
nationalism.

5276. INTELLECTUAL AND CULTURAL HISTORY OF MODERN GREECE. (5 cr) Stavrou
Literary and cultural contributions of modern Greece in national and Europeao contexts.

5284. DIPLOMATIC HISTORY OF EUROPE, 1789-1871. (4 cr) Kieft
French Revolution and Napoleonic wars; Congress of Vienna; 1848 revolutions; unification of Germany and Italy.

5285. DIPLOMATIC HISTORY OF EUROPE, 1871-1918. (4 cr) Kieft
Bismarck alliance system; Eastl3rn Question; overseas imperialism; World War I.

5286. DIPLOMATIC HISTORY OF EUROPE, 1918-PRESENT. (4 cr) Kieft
The interwar period; causes of World War II; the Cold War; the Middle East.

5289. HISTORY OF EUROPEAN PE'~AL SYSTEMS. (4 cr) Bamford
Comparative analysis of mediel/al, early modern, and 19th-century European systems.

5331,5332. AMERICAN CON~TITUTIONAL HISTORY. (4 cr per qtr) Murphy
Origins and development of constitutional government in America With emphaSIS on role of constitutional politics in
evolution of public policy. 5331: I=nglish and colonial background through reconstruction. 5332: Constitution and
the rule of law in modern America.

5334, AMERICAN LEGAL HISTORY. (4 cr) Murphy
History of American law from Elglish antecedents, American reception, Americanization, and development of
American legal institutions and legal culture through the rise and decline of legal realism.

5336, 5337. CRIMINAL JUSTICE IN AMERICAN HISTORY. (4 cr per qtr; prereq jr, sr or grad student)
Social, political, and intellectual context of crime, justice, and punishment. 5336: Colonial morality prosecutions,
witchcraft, early forms of punishment, urban violence, rise of penitentiary, professional police. 5337: Changing
patterns of crime, criminal class, southern justice, political justice, politics of law and order, criminal justice
"reform," Watergate and beyond.

5339, GREAT FIGURES IN AMERICAN JURISPRUDENCE. (4 cr) Murphy
Analysis of role of leading jurists and legal thinkers in shaping of American public law.

5349. SOCIAL WELFARE IN AMERICA. (4 cr) Chambers
Advanced survey of social serviGes, public policies, and profession of social work-{;olonial era to present. Issues
include dependency, deviancy, crime, social security, public health, social retorm, functions of public and
voluntary institutions (charities, settlements).

5379. PROBLEMS IN COLONIAL AMERICAN HISTORY, (4 cr; prereq 3801 or 3802 or #) Menard
SpeCific problems in colonial history with emphasis on intellectual and cultural history.

5381su, MINNESOTA HISTORY WORKSHOP. (5 cr)
Survey of Minnesota history With emphasis on local resources for constructing such accounts, and appropriate
methodologies. Themes vary from year to year.
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5389. RUSSIAN·AMERICAN RELATIONS, 1917 TO PRESENT. (5 cr; prereq #) Brauer
Russian-American relations since the Russian Revolution, emphasiZing polilical, diplomatic, economic, and
military problems and American foreign policy.

5420. TOPICS IN LATIN AMERICAN HISTORY. (4 cr [may be repeated for cr when topics vary]; prereq #) McCaa,
Schwartz

Detailed treatment of historical themes common to entire Latin American area. Topics vary from quarter to quarter.

5429. SLAVERY IN THE AMERICAS. (4 cr) Isaacman, Menard. Schwartz, Spear
Comparative history of slavery, concentrating on slave regimes in the Untted States, Latin America, and
Caribbean. Emphasis on slavery as both an economic and social system.

5432. PROBLEMS IN CONTEMPORARY AFRICA. (4 cr) Kaba
Problems of political, social, and economic development in Africa since World War II. Post independence politics
and problems of southern Africa.

5444, 5445. PROBLEMS IN CENTRAL AND SOUTHERN AFRICAN HISTORY, (4 cr per qtr; open to sophs who have
passed 1431, 1432, 1433) Isaacman

Nature and process of change in precolonial, colonial, and independent central and southern Africa.

5447. PROBLEMS IN EAST AFRICA. (4 cr) Isaacman
Advanced course in African history focusing on specific themes and methodological problems.

5455. MUSLIMS IN MODERN INDIAN HISTORY. (4 cr) Lelyveld
Decline of the Mughals; establishment of Brilish rule; cultural and social change; political mobilization of Indian
Muslims; Muslims in independent India, Pakistan, and Bangladesh.

5456. SEXUALITY AND ORIENTAL RELIGIONS. (4 cr) Kopt
Exploration of pronounced sexual component in Eastern religions such as Hinduism, Buddhism, islam, Shintoism,
and Taoism, from perspective both of Western Orientalists and Asians.

5461. ANCIENT CHINA. (4 cr) Taylor
Origins of Chinese civiiization, classical philosophies, and Han empire (to 220 A.D.).

5462. BUDDHIST CHINA. (4 cr) Taylor
Disintegration of Han empire; aristocratic society; barbarian invasions; spread of Buddhism and reintegration of
empire in Tang period (220-906 A.D.).

5463. RENAISSANCE CHINA. (4 cr) Taylor
Disappearance of medieval aristocracy; commercial and maritime expansion; neo-Confucian renaissance;
growth of Chinese science and technology; Mongol conquest and Yuan dynasty.

5464. EARLY MODERN CHINA, 1350·1750. (4 cr, §3464) Farmer
Ming and early Ch'ing empires; expulsion of Mongols and centralization of imperial power; high point of Confucian
bureaucratic rule, commercial development, philosophical innovation, popular fiction, Manchu conquest, and
eariy Western contacts.

5465. CHINA'S RESPONSE TO THE WEST, 1750·1911. (4 cr, §3465) Farmer
Eighteenth-century demographic crisis; growth of Western trade, Opium Wars, and peasant rebellion; early
reform efforts, cultural conflicts with West, imperialism in China, and first phase ot Chinese revolution.

5467. THE NATIONALIST REVOLUTION IN CHINA, 1900 TO PRESENT. (4 cr, §3467) Farmer
Failure of early republic, warlordism, new culture movement, and development of Chinese nationalism. Rise of
Nationalist Party and intervention of Soviet Unton, Japan, and Untted States. Taiwan and Republic of China.

5468. PEOPLE'S REPUBLIC OF CHINA: THE COMMUNIST REVOLUTION, 1900 TO PRESENT. (4 cr, §3468)
Farmer

Introduction of Marxism to China, rise of Communist Party and development of rural guerrilla movement. Career of
Mao Tse-tung and developments in the People's Republic: The Great Leap, Cultural Revolution, Gang of Four.

5471. TWENTIETH·CENTURY JAPAN. (5 cr, §3471) Marshall
Development of industrial society, parliamentary government, mass culture, and imperialism from Meiji reforms of
late 19th century through World War" to contemporary period.

5472. EARLY MODERN JAPAN. (5 cr. §3472) Marshall
Tradition and change in society and culture under Tokugawa Shoguns, 1600-1867; growth of cities and decline of
the samurai class; response to Western intrusion.

5473. FAMILY, SCHOOL, AND WORK IN MODERN JAPANESE HISTORY. (4 cr) Marshall
Impact of industrialization on family life, economic role of women, educational opportunities and curriculum, the
work ethic and Japanese employment system in 19th and 20th centuries_

5474. JAPAN AND THE SECOND WORLD WAR. (4 cr) Marshall
From origins of war in China through Pearl Harbor deCision. conquest of Southeast Asia, defeat in Pacific, impact
of atomic bomb, American occupation, and creation of U.S.-Japanese alliance.

5491. HISTORY OF BANGLADESH. (4 cr, §Indc 5491; prereq some course work in history of South Asia) Kopf
Classical accounts of the Iinguislic and cultural unit, Bengal from the 4th century B.C. to the creation of the modern
state of Bangladesh in 1972.
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PROSEMINARS
5501, 5502, 5503. HISTORY OF INDIA. ,:4 cr per qtr; prereq #) Kopl, Lelyveld

5510. TOPICS IN EAST ASIAN HISTORY, (4 cr per qtr (may be repeated for cr]; prereq #) Farmer, Marshall, Taylor
Readings in Western languages on history of China, Japan, and associate areas (e,g., Vietnam and Korea) lor
graduate students, espeCially those from other departments or other areas within history preparing secondary
fields in East Asian history.

5514, TOPICS IN MING AND CH'ING HISTORY, 1350-1800. (4 cr; prereq #) Farmer
Major issues In early modern Chinese histOry, espeCially imperial institutions, neo-Confucian thought, and Ming
Ch'ing transition.

5515. LOCAL INSTITUTIONS IN MODERN CHINA. (4 cr; prereq #) Farmer
Marketing system, village, and clan and family structure in rural China; local control devices, religious practices,
and status of women.

.,
I5522. CURRENT ISSUES IN JAPANESE HISTORY. (4 cr; prereq #) Marshall

Readings in English on current Interpretations and tOPiCS in Japanese history.

5534. SOUTHEAST ASIAN HISTORY. (4 cr; prereq #)
Principally history of Cambodia and Vietnam, contrasting Indian-influenced and Chinese-influenced Southeast
Asian peoples; emphasizes precolonial cultures and colonial and postcolonial history.

5547. HISTORIOGRAPHY OF MODERN SOUTH ASIA. (5 cr; prereq #) Kopl, Lelyveld
Historical literature of modern South Asia; definition of major problems facing students in the field.

5561-5562-5563t, ANCIENT GREEK HI:5TORY, (3 cr per qtr; prereq #) Kelly

5571-5572-5573t, ROMAN HISTORY. (:J cr per qtr; prereq #) J Evans

5611,5612,5613. MEDIEVAL HISTORY (3 cr per qtr; prereq 1 yr of medieval history or equiv, reading knowledge of
French or German, #) Bachrach, Reyerson

5617. SPAIN, THE EARLY MODERN PERIOD, 1450-1750. (4 cr; prereq #) Phillips
TopiCS may include government an,j bureaucracy, Habsburg and Bourbon dynasties, social and economic elites,
peasants and rural life, overseas expansion and trade; structures of belief, social customs, the arts, foreign policy,
Intellectual life.

5621. ITALIAN RENAISSANCE. (3 cr; prereq #) Tracy
Humanism; political development of city-states.

5625. THE GERMAN REFORMATION. :3 cr; prereq #) Tracy
Luther; urban religious movements; Catholic Reformation.

5626. RENAISSANCE FRANCE TO RICHELIEU. (3 cr; prereq #) Tracy
Focus on emergence of an absolute monarchy.

5630. INTRODUCTORY PROSEMINAR IN EARLY MODERN EUROPE. (4 cr; prereq #)
Critical examination of historical literature dealing with selected topics in early modern European history, ca. 1450
1750.

5634,5635, MEDIEVAL RUSSIAN HISTORY. (3 cr per qtr; prereq 5134, 5135, 5136, It and reading knowledge of
Russian, French or German) Noonan

5641-5642-5643. MEDIEVAL ENGLISH HISTORY. (3 cr per qtr; prereq 1 yr of medieval history or equlv, #, reading
knowledge 01 French or German; oHered when feasible) Bachrach, Lehmberg, Reyerson

5651f-5652w-5653st. ENGLISH HISTORY: TUDOR AND STUART PERIODS. (3 cr per qtr; prereq #) Lehmberg
Critical study of principal writings about English history, covering periods 1485-1558, 1558-1625, 1625-1689.

5671f-5672w-5673st. MODERN ENGLAND: 1783 TO PRESENT. (3 cr per qtr; prereq #) Altholz

5517. CHINESE INTELLECTUAL HISTORY: 20TH CENTURY. (4 cr; prereq #) Farmer
Cultural change and intellecutual currents leading up to May 4th Movement of 1919. Major disputes and problems ...
growing out 01 that period. .,

5518, CHINESE INTELLECTUAL HISTORY: MAO TSE-TUNG AND MARXISM. (4 cr; prereq #) Farmer
Introduction of Marxism into China; thought and writings of Mao Tse-tung, questions of cultural identity and values
In People's Republic of China.

5519. TOPICS IN CHINESE HISTORY. (5 cr; prereq #) Farmer
Readings and discussions of topics in recent Chinese history.

5521. INTRODUCTORY PROSEMINAR ON THE MEIJI REVOLUTION IN JAPAN. (4 cr; prereq #) Marshall
Readings in English on the reforms from 1868 to 1912 and their economic, social, political, and cultural
consequences.
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5702. MEDICINE AND SOCIETY IN THE ENLIGHTENMENT. (3 cr, §HMed 51 02; prereq #; limited to 15 students) Eyler
Readings and research seminar dealing with interrelations of medicine and society from late 17th to early 19th
centuries. Emphasis on methods and materials used by medical historians.

5710. INTRODUCTORY PROSEMINAR IN 18TH- AND 19TH-CENTURY EUROPE. (4 cr per qtr; prereq #J
Topics in the historical literature of modern Europe, 18th and 19th centuries. Topics vary within one of following
areas: politics and diplomacy; intellectual and cultural history; economy; society.

~ 5711f-5712w-5713st. fRENCH REVOLUTION AND NAPOLEON. (4 cr per qtr; prereq #) Bamford

5720. INTRODUCTORY PROSEMINAR IN CONTEMPORARY EUROPE. (4 cr per qtr; prereq #J
Selected topics to introduce problems of interpretation and analysis In contemporary European history from late
19th century to cold war period.

5721-5722t. EUROPE IN THE 20TH CENTURY. (4 cr per qtr; prereq #) Munholland
5721: Background and impact of World War I. 5722: Interwar years and World War II.

5741-5742t. GERMANY AND CENTRAL EUROPE IN 18TH CENTURY. (4 cr per qtr; prereq #J Maynes. Wright
Enlightenment, reason. reform, war.

5744-5745. TOPICS IN MODERN GERMAN HISTORY. (3 cr per qtr; prereq #) Maynes
Selected readings and discussions on topics such as the relorm era. social crisis of Vllrmarz, 1848 reVOlution,
unification, imperial economic development, World War I, growth of German socialism, intellectual history of
Weimar, Nazi state.

5756-5757t. MODERN GREEK STUDIES. (3 cr per qtr; prereq #) Stavrou
Evolution of modern Greece from middle of 18th century to present. 5756: Political, cultural, and socioeconomic
factors that contributed to Greek nationalism and establishment 01 independent Greece. 5757: Political and
cultural developments in 20th century.

5761f-5762w-5763st. RUSSIAN HISTORY. (4cr perqtr; prereq reading knowledgeo! Russian, German or French or #)
Stavrou

5764. RUSSIAN PEASANT REVOLTS Of THE 17TH CENTURY. (4 cr; prereq #) Noonan, Stavrou
Enserfment 01 Russian peasantry.

5765. RUSSIAN PEASANT REVOLTS Of THE 18TH CENTURY. (4 cr; prereq #) Noonan, Stavrou
Zenith of serfdom in Russia.

5766. RUSSIAN PEASANT REVOLTS Of THE 19TH CENTURY. (4 cr; prereq #) Noonan, Stavrou
Decline of serfdom and emancipation.

5772,5773. SCANDINAVIAN HISTORY. (4 cr per qtr; prereq reading knowledge of one Scandinavian language or
Finnish, #) Metcalf

Topics and chronological emphasis vary from year to year.

5774-5775t. READINGS IN THE MODERN NEAR EAST. (4 cr per qtr: prereq 5274, 5275 or equiv, #) Stavrou
Significant disruptive forces in the Ottoman Empire during the last two centuries of its existence. The role 01 and
relations between Islamic and non-Islamic groups of the empire.

5777-5778t. HISTORY Of THE HABSBURG MONARCHY. (4 cr per qtr; prereq #) Wright

5781,5782. MODERN EUROPEAN INTELLECTUAL HISTORY. (3 cr per qtr; prereq #J

5784-5785t· DIPLOMATIC HISTORY Of 19TH· AND 20TH-CENTURY EUROPE. (3 cr per qtr; prereq #) Kieft
5784: 1815 to 1914. Major historical literature on events such as the Congress of Vienna, unification of Germany
and Italy, institution of the Bismarck alliance system, others. 5785: 1914 to present. World War I, Paris Peace
Conference, World War II, the Cold War.

5791-5792-5793t· SOCIAL AND ECONOMIC HISTORY Of MODERN EUROPE SINCE 1750. (3 cr per qtr; prereq #)
Rudolph

5794, 5795, 5796. HISTORY Of EUROPEAN COMMERCE. (4 cr per qtr; prereq #) Bamford
5794: The Mediterranean region. 5795: The AtlantiC and the Americas. 5796: Europe and the East.

5797. METHODS Of POPULATION HISTORY. (4 cr; prereq #) McCaa, Phillips
Study and analysis of past population and its relation to other historical developments. Birth, marriage and the
family, household structure, diseases, death, impact 01 industrialization and urbanization in various areas and
times.

5801-5802t· 17TH- AND 18TH-CENTURY AMERICAN HISTORY. (4 cr per qtr; prereq #) Menard

5805. THE AMERICAN REVOLUTION. (4 cr; prereq #) Howe
The American Revolution: its colonial and Imperial background and its internal development through the lederal
Constitution.

5806. JACKSONIAN AMERICA. (4 cr; prereq #) Howe
The developing republic from the perspective 01 the Jacksonian era.
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5807. RESEARCH IN REVOLUTIONARY AND JACKSONIAN AMERICA. (4 cr; prereq 5805 or 5806 or #) Howe

5821-5822t. AMERICAN HISTORY IN THE 20TH CENTURY. (4 cr per qtr; prereq #) Chambers

5831-5832t. AMERICAN POLITICAL AND CONSTITUTIONAL HISTORY. (4 cr per qtr; prereq #) Murphy I
Reading and research proseminar exploring various dimensions of constitutional politics in American experience.
5831: Late 18th and 19th century. 5832: 20th century. 1

5841, 5842. AMERICAN ECONOMIC HISTORY. (4 cr per qtr; prereq #) Green

5844,5845. AMERICAN LABOR HISTORY. (4 cr per qtr; prereq #) Berman
Readings in classics of American labor history. Research methods and materials in labor history.

5854-5855t. AMERICAN URBAN HISTORY. (4 cr per qtr; prereq #)
Proseminar discussion of historical literature on U.S. urbanization, cities, and urban social relations. Emphasis on
social history, demography, geography, urban politics, and institutions. Historiographical or research paper
required.

5857-5858t. SOCIAL HISTORY OF AMERICAN WOMEN. (4 cr per qtr; prereq #) S Evans
Survey of historical literature, conc;eptual frameworks, and methodological problems in history of American
women trom 1600 to present.

5861-5862t. HISTORY OF AMERICAN IMMIGRATION. (4 cr per qtr; prereq #) Vecoli
Readings in the historiography of immigration and ethnic groups.

5864,5865. AFRO-AMERICAN HISTORY. (4 cr per qtr)

5871f-5872wt. INTELLECTUAL HISTORY OFTHE UNITED STATES IN THE 19TH AND 20TH CENTURIES. (4cr per
qtr; prereq #) Noble

Discussion of writings by current scholars of American culture that express paradigmatic conflicts in study of ideas
and values.

5881,5882. AMERICAN FOREIGN RELATIONS. (4 cr per qtr; prereq #) Brauer
Intensive readings in the historiography of American foreign relations with emphasis on American imperialism,
domestic sources of foreign policy, and international political, economic, and cultural relations. 5881: To 1900.
5882: Since 1900,

5901,5902,5903. LATIN AMERICAN HISTORY. (4 cr per qtr; prereq reading knowledge of Spanish, #) McCaa,
Schwartz

Designed for beginning graduate students as an introduction to major historical writings on various Latin American
themes.

5921-5922t. HISTORY AND THEORY FROM A MARXIST PERSPECTIVE. (3 cr per qtr)
Comprehensive, rigorous, and critical introduction to Marxist social sciences with particular emphasis on issues of
importance to historians.

5930, TOPICS IN COMPARATIVE THIRD WORLO HISTORY. (4 cr; prereq #)
Recurring themes in third world history. Topics vary from quarter to quarter.

5931. HISTORY OF AFRICA: SOCIAL GROUPINGS, CONFLICTS. (4 cr; prereq #) Kaba
Rise of social ditlerentiations in precolonial and contemporary African societies and how this process affects state
formation and development.

5932. AFRICAN HISTORIOGRAPHY. (4 cr; prereq #) Isaacman, Kaba
Written sources of African history from antiquity to the present. Emphasis on critique of content and writing.

5939. METHODOLOGY FOR THE STUllY OF AFRICAN HISTORY. (4 cr; prereq #) Isaacman, Kaba
The process of historical reconstruction in nonliterate societies; collection and interpretation of oral traditions.

5940·5950t. HISTORICAL TOPICS: ME.DICINE AND THE MODERN STATE. (4 cr per qtr [max 16J, §HMed 5120
5130; prereq #) Eyler

Topics vary from year to year. Emphasis on mid-18th century to present.

5957. SOCIAL HISTORY OF ANGLO·AMERICAN LAW. (4 cr; prereq #) Samaha
Law as a cultural and social institution rather than as a means for social control. Law in action as opposed to law in
books; law and legal institulions related to social, cultural, and economic developments.

5960. RESEARCH IN QUANTITATIVE HISTORY. (4 cr; prereq 5011 or 5012 or 5797 and #) McCaa
Proseminar to expand projects done in 5011, 5012, or 5797, or other history courses.

5961-5962. EXPANSION OF EUROPE. (4 cr per qtr; prereq #) Bamford

5970. DIRECTED STUDY. (1-15 cr; prereq #) Staff
Qualified senior and graduate stlldents may register for work on a tutorial basis.

5990. DIRECTED RESEARCH. (1-15 cr; prereq #) Staff
Qualified senior and graduate stLldents may register for work on a tutorial basis.
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SEMINARS

8011. SOCIAL HISTORY AS SOCIAL SCIENCE. (4 cr; prereq #)
Introduction to goals, interpretive frameworks, methods, and assumptions of certain recent tendencies in social
history through intensive examination 01 selected texts.

80151. SCOPE AND METHODS OF HISTORICAL STUDIES. (4 cr; prereq #)
Development of historical studies over time (especially In 19th and 20th centuries); methodologies currently
shaping historical research; theoretical developments within tM discipline during 19th and 20th centuries.

8051f-8052w-8053st, ANCIENT HISTORY. (3 cr per qtr; prereq #) Kelly

8111f-8112w-8113st. MEDIEVAL HISTORY. (3 cr per qtr; prereq #) Bachrach, Reyerson

8121f-8122w-8123s. RENAISSANCE HISTORY. (3 cr per qtr; prereq #) Tracy

8141f-8142w-8143st. MEDIEVAL FRENCH HISTORY. (3 cr per qtr; prereq #) Bachrach, Reyerson

8150. SEMINAR IN ENGLISH HISTORY. (3 cr [may be repeated for cr]; prereq #) Altholz, Lehmberg
Topics vary from quarter to quarter.

8211,8212. FRENCH REVOLUTION AND NAPOLEON. (3 cr per qtr; prereq #) Bamford

8221-8222t. MODERN FRENCH HISTORY. (3 cr per qtr; prereq #) Munholland

8223. RECENT EUROPEAN HISTORY. (3 cr; prereq #) Munholland

8231f-8232w-8233st. 17TH-CENTURY FRANCE. (3 cr per qtr; prereq #) Bamford

8241f-8242w-8243st. 19TH-CENTURY GERMANY. (3 cr per qtr; prereq 5241, 5242, 5243 and #) Maynes

82441-8245wt. HISTORY OF THE HABSBURG MONARCHY. (3 cr per qtr; prereq #) Wright

8261f-8262w-8263st. RUSSIAN HISTORY. (3 cr per qtr; prereq #) Stavrou

8291f-8292w·8293st. EUROPEAN ECONOMIC AND SOCIAL HISTORY. (3 cr per qtr; prereq #) Rudolph

8311, 8312, 8313. 19TH·CENTURY AMERICAN HISTORY. (3 cr per qtr; prereq #)

8321,8322. 20TH-CENTURY AMERICAN HISTORY. (3 cr per qtr; prereq #) Chambers

8331. AMERICAN LEGAL AND CONSTITUTIONAL HISTORY. (3 cr; prereq #) Murphy

8341. AMERICAN ECONOMIC HISTORY. (3 cr; prereq #) Green

8344f·8345w-8346st. AMERICAN LABOR HISTORY. (3 cr per qtr; prereq #) Berman

8347. SOCIAL HISTORY OF AMERICAN WOMEN. (3 cr; prereq 5857-5858 or #) S Evans
Research seminar on women in the United States from colonial period to the present.

8361·8362-8363. HISTORY OF AMERICAN IMMIGRATION. (3 cr per qtr; prereq #) Vecoli

83711-8372w-8373st. INTELLECTUAL HISTORY OF THE UNITED STATES IN THE 19TH AND 20TH CENTURIES.
(3 cr per qtr; prereq #) Noble

8381,8382. HISTORY OF AMERICAN FOREIGN RELATIONS. (3 cr per qtr; prereq 5881,5882 and #; offered when
feasible) Brauer

83871-8388w-8389st. AMERICAN IMPERIALISM. (3 cr per qtr; prereq #) Brauer
Theories of modern imperialism, practice of imperialism by the United States. and domestic and foreign
consequences of Amencan imperialism, 1607 to present.

8401f-8402w-84035t. LATIN AMERICAN HISTORY. (3 cr per qtr; prereq #) McCaa, Schwartz

8430. TOPICS IN THE HISTORY OF AFRICAN PEOPLES. (3 cr; prereq #)

8451f-8452w-84535t. HISTORY OF INDIA. (3 cr per qtr; prereq #) Kopl, Lelyveld

84641, 8465w, 84665. RESEARCH IN LATE IMPERIAL CHINA: YUAN, MING AND QING. (3 cr per qtr; prereq reading
knowledge 01 Chinese, #) Farmer, Taylor

8464: Reseach methods. 8465: Reading and use of documents. 8466: Research seminar.

8471,8472, 8473. HISTORY OF JAPAN. (3 cr per qtr; prereq 2 qtrs proseminar in Japanese history or #, reading
knowledge of Japanese) Marshall

8471: Research materials. 8472: Research methods. 8473: Research seminar.

8501. ARCHIVES PRACTICUM. (4 cr; prereq #)
In-service training in processing, arrangement, and description of manuscripts. Each student works a minimum of
150 hours on a special project under direct supervision of a trained archivist.

8511. ARCHIVES ADMINISTRATION. (4 cr; prereq 8501 or equiv and #)
Readings about and discussion of the nature and history of archives, evolution of modern record-keeping
systems, basic archival functions, and principles and techniques of archive admlrtlstration.
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Fields of Instruction

8897. AMERICAN HISTORIOGRAPHY. :4 cr; prereq #) Green
IntroductIOn to history of United Stales and its colonial antecedents. Historiography, historical methodology. and
changing interpretations in various fields of American history.

8944, 8945, 8946. AFRICAN HISTORY. (3 cr per qtr; prereq #) Isaacman
Specific themes and methodological problems. Research based on primary historical data as well as anthropolog
ical, linguistic, and archaeological sources.

8970. DIRECTED STUDY. (1-15 cr; prereq #) Staff
Work on a tutorial basIs.

8990. DIRECTED RESEARCH. (1·15 cr: prereq #) Staff
Work on a tutorial basis.

HISTORY OF MEDICINE
AND BIOLOGICAL SCIENCES (HMed)
Professor: Leonard G. Wilson, director of graduate studies

ASSOCiate Professor: John M. Eyler, Malcolm J. Kottler

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-Ph.D.

Curriculum-Students specialize in either the history of medicine or history of the
biological sciences. During their first two years, students complete approximately 54
credits in the history of medicine, history of science, history, and science.

Prerequisites for Admission-Applicants intending to specialize in the history of
medicine should either have earned the M.D. degree, or have extensive training in the
biological sciences basic to medicine or in public health. Applicants intending to specialize
in the history of the biological sCiences should have an undergraduate major and preferably
some graduate training in biology and biochemistry.

Special Application Requirements-Three lelters of recommendation from former
teachers and scores from the General (Aptitude) and SUbject (Advanced) Tests of the
Graduate Record Examination are required of all applicants.

Doctoral Degree Requirements-Survey courses in the history of medicine and
history of science are required. Other courses are chosen on the advice of the director of
graduate studies. Students arEl required to take their minor or supporting field in history,
unless they already possess extensive training in history.

Language Requirements-Students are required to demonstrate competence in two
foreign languages, preferably French and German. They must pass the examination in one
foreign language before the end of their first academic year and in the second language
before the end of their second academic year. For students interested in a historical period
before 1800, Latin will be a ttlird required foreign language.

Minor Requirements for Students Majoring in Other Fields-Master's degree
students with a minor in history of medicine and history of the biological sciences must
complete the sequence of SUrvl3Y courses in the history of medicine (5400, 5401,5402) and
the seminar (5410, 5411, 5412). Ph.D. students with a minor in history of medicine and
history of the biological sciencl3s must complete the same course requirements as for the
MA minor and take written and oral examinations.

For Further Information·-Write to the Department of History of Medicine, 510 Diehl
Hall, University of Minnesota, 505 Essex Street S.E., Minneapolis, MN 55455.
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History of Science and Technology

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5002. PUBLIC HEALTH ISSUES IN HISTORICAL PERSPECTIVE. (3 cr, §PubH 5002) Eyler
Introduction to the evolution of major recurring problems and issues in pubhc health including environment and
health, food customs and nutrition, control of alcohol and drugs, venereal diseases and pubhc policy, human
resources regulation, and relationship of sciencp. to promotion of health.

5035. THE GERM THEORY AND THE MEDICAL PROFESSION. (4 cr, §Hist 5035) Eyler
Formulation of the germ theory of disease and consequences for medical procedures (therapeutics, surgery.
management of hospitals), pubhc health programs, and structure and prestige of fhe medical profession.

5045. MEDICAL PROFESSION IN AMERICA. (4 cr, §Hist 5045) Eyler
Historical analysis of the American medical profession in the 19th and 201h centuries; role of institutions, influence
of social and moral values, and consequences of specialization and scientific innovation.

5102. MEDICINE AND SOCIETY IN THE ENLIGHTENMENT. (3 cr, §Hist 5702; prereq #) Eyler
Seminar dealing with the interrelations of medicine and society from the late 17th to the early 19th centuries.
Emphasis on methods and materials used by medical historians. Readings and research.

512D-5130. HISTORICAL TOPICS: MEDICINE AND THE MODERN STATE. (4 cr per qtr [sequence may be repeated
... for max 16 cr], §Hist 5940-5950; prereq #) Eyler

Topics vary from year to year. Emphasis on mid-18th century fo the present.

5400. EARLY HISTORY OF MEDICINE TO 1650. (4 cr) Wilson
Paleopathology, primitive medicine, medicine in ancient Egypt and Mesopotamia, Greek medicine in classical
times and under Roman Empire, transmission of Greek medicine through the Arabs to the Latin West, medieval
medicine, Andreas Vesalius and the revival of anatomy, William Harvey and the discovery of circulation of the
blood.

5401. MEDICINE DURING THE SCIENTIFIC REVOLUTION, 165D-1850. (4 cr) Wilson
Thomas Sydenham and the concept of distinct diseases, new chemical and mechanical theories of medicine, rise
of medical teaching, pathological anatomy and definition of new diseases impact of chemistry and physics on
medicine in early 19th century, cell theory, discovery of anaesthesia.

5402. MEDICINE SINCE 1850. (4 cr) Wilson
Controversy over spontaneous generation and germ theory of disease, development of antiseptic surgery, the
public health movement, revolution in basic medical sciences. reform of medical education and groWlh of medical
specialties, changing relationship of medicine to society.

5410,5411,5412. SEMINAR: EMERGENCE OF MODERN MEDICINE, 1750-1900. (3 cr per qtr; prereq #) Wilson

8220,8221,8222. HISTORY OF THE BIOLOGICAL SCIENCES. (3 cr per qtr) Wilson
Survey of the history of biology tracing developmenf of biological concept from ancient Greece to early 201h
century.

... 8230,8231,8232. READINGS: HISTORY OF SCIENCE. (3 cr per qtr) Wilson
Introduction to serious scholarly literature in history of science, focusing on a limited number of key historical
problems; e.g.. Ptolemaic astronomy, Aristotle's physics and biology, Galenic physiology, the Copernican
revolution. Kepler, Galileo, NeWlon, Harvey, Lavoisier, Lyell, Darwin.

824Of, 8241w, 8242•. SEMINAR: HISTORY OF EVOLUTIONARY BIOLOGY, (3 cr per qtr) Wilson
8240: History of scientific thought and discovery leading up to publication in 1859 of Darwin's Origin of Species,
which students will read. 8241, 8242: Historical impact of evolutionary theory on biological sciences, including
medicine, and on religious and social thought.

8260. SEMINAR: PROBLEM OF HOMO SAPIENS IN BRITISH NATURAL HISTORY, 1800-1863. (3 cr; prereq l»
History 01 British thought from 1800 to 1863. Place 01 Homo sapiens in order of nature; contributions of scientists,
theologians, philologists, archaeologists, and historians.

8630,8631, 8632f,W,I. DIRECTED STUDY. (3 cr per qtr [max 15 cr]; prereq #)
Work on a tutorial basis.

HISTORY OF SCIENCE AND TECHNOLOGY (HSci)
Professor: Roger H. Stuewer, coordinator; Edwin T. Layton, director of graduate studies; John S. Earman

Associate Professor: Malcolm J. Kottler; Arthur Norberg; Alan E. Shapiro

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan B only) and Ph.D.
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Fields of Instruction

Curriculum-The program emphasizes the conceptual developments within science
and technology, as well as the interactions between science, technology, and society.

Prerequisites for Admll.sion-The prerequisite is a bachelor's degree with a
minimum grade average of B. Students should be capable of interdisciplinary study.
Depending on background and career objectives, additional preparatory studies may be
necessary in either the science-technology area or in the humanities and social sciences.

Special Application Requirements-Three letters of recommendation are required.

Master's Degree Requirements-The M.A. degree is offered under Plan B only.
Programs vary with the student's needs and background, but typically include at least six
"foundation courses" from at least three of the following four areas: history of early modern
physical science; history of modern physics; history of biology; and history of technology
(including information processing). An oral final examination is required.

Doctoral Degree Requirements-The Ph.D. program is intended for those planning
professional careers in teaching, research, or other activities requiring a high degree of
scholarly competence. Individual curricula vary, but a typical program includes six or more
"foundation courses" (see Master's Degree Requirements). in addition, students complete
specialized courses and 8xxx seminars in the major field, as well as a minor or supporting
program, usually consisting of four 5xxx and 8xxx courses (totaling a minimum of 18
credits).

Language Requirements-It is very desirable for students to have a reading
knowledge of at least one foreign language before admission. Candidates for the M.A.
degree must demonstrate reading proficiency in one foreign language, normally French or
German. Candidates for the Ph.D. degree must demonstrate reading proficiency in two
foreign languages, normally French and German. The language proficiency should be
gained as quickly as possible; it must be acquired before taking the final oral examination
required for the M.A. or the qualifying examination for the Ph.D.

Minor Requirements fOI' Students Majoring In Other Fields-Requirements are
arranged on an individual basis.

For Further Informatlon·-The publication A Guide to Graduate Study in the History
of Science and Technology supplies more detailed information about requirements. A
copy should be requested from the director of graduate studies, Program in History of
Science and Technology, 125 Mechanical Engineering, University of Minnesota, 111
Church Street S.E., Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr pr qtr)

5011. THEORIES OF COLOR: NEWlON TO HELMHOLTZ. (4 cr) Shapiro
History of physical and physiol09ical investigations of color from the 17th to the mid-19th centuries, focusing on
fundamental contributions of Ne,wton. Young, Maxwell, and Helmholtz,

5065. HISTORY OF GENETICS. (4 cr: prereq 1 course in genetics) Kottler
History of the Origin and early development of genetics trom the plant hybridization experiments of Gregor Mendel
through the work of T.H, Morgan and the "Drosophila Group."

51111, PHYSICAL SCIENCES IN ANTIQUITY. (4 cr) Shapiro
MathematiCs and astronomy in Babylonia: Greek mathematics Euclid and Archimedes; Aristotle's physics and
cosmology; the emergence of mathematical and experimental natural science In Greece; Ptolemaic astronomy,

5201, 5202, 5203, HISTORY OF BIOLOGY. (4 cr per qtr, §3201, §3202, §3203) Kottler
5201: AntiqUity to 1700 Biology, medicine, and natural history in antiquity; Hippocrates. Aristotle, Galen. Revival
of biology In Renaissance and 1i'th century: Vesalius and anatomy. HalVey and circulation. 5202: Physiology and
cell theory Since 1700. Conceptual development of various branches of modern biology: physiology. chemistry,
and the experimental method: embryology, descriptive and experimental; cytology and microscopy. 5023:
Evolution and genetics since 17'00. Darwin and evolution: Mendel and genetics; biology and society; race and
eugenics.
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5242. EVOLUTION BEFORE AND AFTER DARWIN. (4 cr; prereq Bioi 1011 or 1009 or 1101 or #) Kottler
Philosophical conception of species; natural theology. design, and providential creation of species; Lamarck and
evolution before Darwin; catastrophlst and uniformitarian geology; Darwin and the background of Ihe Origm;
Darwin's early CritiCS; evolutionary theory, 1882 to modern synthesis.

5311. TECHNOLOGY IN AMERICAN LIFE. (4 cr) Layton
History of technology 10 Amenca With emphaSIS on the sociocultural rela\lOns of technology. Growth of American
technology in its cultural and intellectual contex1 from colonial period to present.

5321. HISTORY OF COMPUTING. (4 cr) Norberg
History of computmg developments in the last century with equal affentlon to factors affecting evolution of
hardware and sohware, growth of the industry and ItS relation to other business areas, and changing relationships
resulting from new data gathering and use techniques.

5812. SCIENCE POLICY IN THE UNITED STATES SINCE WORLD WAR II. (4 cr) Norberg
History of sCience policy and ItS effects In post-war United States, 1945-1980. With equal affention to institutions.
scientific groups, and technical processes and their Interconnections for the promotion and control of sCIence and
technology. EmphaSIS on federal government; some conSideration ot state and local government.

5825. PHYSICS AND SOCIETY IN 20TH·CENTURY AMERICA. (4 cr, §3825, §3835) Stuewer
Nineteenth-century heritage; 20th-century discoveries. physical theories; growth of phySlC6 in America aher World
War I; intellectual migration of the 1930s; nuclear physics. the Manhaffan project. and the atomic bomb; spies•
McCarthyism and Oppenheimer; current and past contributions of Mmnesota phySicists.

5924. HISTORY OF 19TH·CENTURY PHYSICS. (4 cr, §Phys 5924; prereq general physic6 or #) Stuewer
Conceptual developments in physics (Young, Fresnel, Oersted, Ampere, f'araday. MacCuliagh. Maxwell, Hertz,
Lorentz, LavoiSier, Rumford. Dalton, Mayer. Joule, Helmholtz. Carnot. ClaUSIUS. Kelvin, Boltzmann. Mach,
others). Relationships of these developments to SOCial, philosophical, and theological Influences.

5925. HISTORY OF 20TH·CENTURY PHYSICS. (4 cr, §Phys 5925; prereq general physics or #) Stuewer
Conceptual developments In relatiVity (Michelson, Lorentz. Pomcare. Einstein, others). quantum mechanics
(Planck, Einstein, Rutherford. Bohr, Sommerfeld, Ehrenfest. Paull, Millikan, Compton, Heisenberg, de Broglie,
Schrbdinger. Born, others), and nuclear physics (ChadWick, Gamow, Fermi, others). Relationships 01 these
developments to SOCIal, philosophical, and theological Influences.

5970. DIRECTED STUDIES. (1-15 cr; prereq #)

5990. DIRECTED RESEARCH. (1-15 cr; prereq #)

8900. SEMINAR: HISTORY OF EARLY PHYSICAL SCIENCES. (4 cr; prereq #) ShapirO

8910. SEMINAR: HISTORY OF MODERN PHYSICAL SCIENCES. (4 cr; prereq #) Stuewer

8920. SEMINAR: HISTORY OF BIOLOGICAL SCIENCES. (4 cr; prereq #) Koffler

8930. SEMINAR: HISTORY OF TECHNOLOGY. (4 cr; prereq #) Layton

8970. DIRECTED STUDIES. (1-5 cr per qtr [max 15 cr]; prereq #)

8990. DIRECTED RESEARCH. (1-5 cr per qtr [max 15 cr]; prereq #)

HOME ECONOMICS
Regents' Professor Emeritus' Reuben L. Hill (family social sCience)

Professor: Keith N. McFarland, dean, College of Home Economics, Marian Ortoll Bagley (design), associate director of
graduate studies; Joan Gordon (food sCience and nutrition), associate dlfector of graduate studies, DaVid H. Olson
(family SOCial science). associate director of graduate studies, William J. Angell (deSign); MfChael L. Balzerman
(youth development and research); Jerome Beker (youth development and research); Ellen Berscheid (family SOCial
science); Signe T. Betsmger, (housing); Elwood F. Caldwood (food SCIence and nutrillon); Joanne B. Eicher (apparel
and deSign); Geraldine M. Gage (family SOCial science); Margaret P Grlndereng (apparel); M. Janice Hogan (family
social sCience and housmg); Robert F. Johnson (apparel); Eugene D Larkin (deSign); Hamilton I. McCubbin (family
social science); Marlon J. Nelson (design); Gerhard Neubeck (Iamlly SOCIal science); Paul C Rosenblaff (family
soc181 science)

Associate Professor: Marilyn R. DeLong (apparel and design). dlfector of graduate studies; Richard A. Abell (design).
Harold H. Alexander (deSign); Homa Amlr-Fazll (deSign); Jean W. Bauer (family SOCial sCience); Timothy T. Blade
(design); Pauline G. Boss (family social sCience); Donald L. Breneman (deSign); Peter Brown (apparel); Ann M.
Erickson (design) Diane P. Hedin (youth development and research); Sander M. Laffs (family SOCial sCleoce); James
W. Maddock (family SOCial sCience); Wanda W. Olson (hOUSing); Ruth B. Teeter (youth development and research);
Shirley l. Zimmerman (family social science)

Assistant Professor: Charlene A Burningham (deSign); Louis B. Casagrande II (apparel); Chflstlne C Cook (hOUSing);
Evelyn M. Franklin (hOUSing); Delores A Glnthner (design); LOUise M. Mullan (food sCience and nutfillon); Fredeflck
T. Smith (apparel); Glofla M. Williams (apparel)

Instructor: Suman A. ShenOI (design); Becky L. Yust (apparel and housing)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Fields of Instruction

Degrees Otfered-MA (Plan A and Plan B), M.S. (Plan A and Plan B), and Ph.D.

Curriculum-Emphases are apparel, design and housing, family social science, and
food science and nutrition. Concentrations include clothing aesthetics, sociocultural
aspects of apparel, costume history, textile analysis, textile museology, applied design,
color and design, history of decorative arts, history of design, interior design, visual
communication, housing, family relationships, marriage and family counseling, family
economics, family management, and youth studies. For family social science, see Family
Social Science; for food science, see Food Science; for nutrition, see Nutrition; for home
economics education, see Vocational and Technical Education.

Prerequisites for Admission-Individuals must have adequate undergraduate
education in the area of emphasis and background in the basic disciplines of art, social
science, physical science, biological science, and education appropriate to the area of
emphasis. Specific requirements may be obtained from the associate director of graduate
studies in the area of emphasis.

Special Application Requirements-Consult the associate director of graduate
studies in the area of emphasis.

Degree Requlrements-·Consult the associate director of graduate studies in the
area of emphasis. An oral final examination is required.

Language Requirements-Determined by the graduate faculty in the area of
emphasis, or the adviser in consultation with the student.

For Further Information-Contact the associate director of graduate studies (in
apparel, design and housing, family social science, or food science and nutrition), McNeal
Hall, University of Minnesota, 1985 Buford Avenue, SI. Paul, MN 55108.

Grad 87n. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Home Economics (HE)
5003. FIELD EXPERIENCE. (3-5 cr pl!r qtr [max 15); prereq #)

Directed preprofessional work experience in home economics position in business or industry. government. or
other appropriate organization.

5191. DEVELOPMENT OF HOME ECONOMICS. (2 cr)
Development of home economics with emphasis on current problems.

Apparel (TexC)
5600. ADVANCED APPAREL DESIGN AND CONSTRUCTION PROBLEMS. (2-4 cr per qtr [max 12 cr]; prereq 3621

and #)
Analytical study and construction of advanced apparel design utilizing draping and flat pattern techniques.
Relating latest technological developments in textiles to garment design.

5603. EXPERIMENTAL STUDIES IN APPAREL. (3-5 cr; prereq 6 cr construction or tchg exper, #)
Study of selected procedures in areas of apparel production and design.

5621. MACRO·MICRO PROPERTY RELATIONSHIPS. (5 cr; prereq 3622 or 3623)
Relating visual and tactile properties of textiles to microscopically and submicroscopically detectable physical and
chemical charecteristics.
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Home Economics

5622. ISSUES AND TRENDS IN TEXTILE CONSUMER PROTECTION. (3 cr)
Needs of the textile consumer for protection from deception and hazard; cntlcal analysis of federal. state, and local
legislation as well as voluntary industrial systems; case histories; change mechanisms.

5623. THE DYEING MEDIUM AND COLOR. (3 cr; prereq 3621, Dsgn 1521 or #)
Principles of dye selection for specific fibers; precision dyeing and exploring perceived color relationships.
expanding the utility of this medium.

5624. TEXTILE COLORATION AND FINISHING. (5 cr; prereq 5621)
Comprehensive survey of processes and operations for coloring and finishing textiles; development of a rational
base for predicting hazard and performance in service and recycling, and a realistic limiting perspective for textile
design.

5625. COLOR METROLOGY. (3 cr; prereq #)
Theory of color perception and measurement; analysis of color order systems; instrumentation; application to
unambiguous numerical color specification and description of small color differences; noncolor components of
surface appearance.

5626. RECYCLING PROCESSES. (3 cr; prereq 5621)
Principles and practice in recovery of initial appearance and properties of textile products; application to
restoration of historic textile materials; water pollution by effluent from wet cleaning processes.

5627. ANALYTICAL METHODS FOR CONSUMER TEXTILES. (3 cr, §3623; prereq 3621)
Standard laboratory methods for rapid performance prediction of textile fabrics and products.

5628. CHARACTERIZATION OF YARNS AND WOVEN FABRICS. (3 cr; prereq 3621)
Techniques of dimensional and structural characterization of yarns and woven fabrics; the relationship of these
characteristics to performance of such fabrics in textile products.

5629. CHARACTERIZATION OF KNITTED FABRICS. (3 cr; prereq 5628 or #)
Techniques of dimensional and structural characterizatiOn of knitted fabrics; the relationship of these characteris
tics to performance of such fabrics in textile products.

5630. PRINCIPLES OF TEXTILE METROLOGY. (3 cr; prereq #)
Metrology as a dynamic and vital adjunct of the distribution and use of textile materials. Test evaluation,
development, and use; interpretation of results; data reduction; case studies; investigative metrology.

5631. TEXTILES FOR INTERIOR ENVIRONMENTS. (3 cr; §3622; prereq 3621)
Study of textiles for interiors with reference to fiber, yarn, construction, and finish.

5641. TOPICS IN MERCHANDISING. (3 cr per qtr [max 6 crJ; prereq 3643, 3644, 6)
Study of a current issue related to merChandising of textile and clothing products. Topic may vary each quarter.

5660. TOPICS IN APPAREL AND ADORNMENT, (3-5 cr per qtr [max 10 cr]; prereq 6)
Discussion and laboratory work in socio-cultural and aesthetic aspect of clothing. Topics vary.

5661. CLOTHING AND HUMAN BEHAVIOR. (4 cr; prereq sr, Soc 1001, Psy 1001 or #)
Clothing in relation to individual and group behavior patterns; personal and social meaning attributed to dress;
conventions and standards influencing clothing choice and use.

5662. CLOTHING CONSUMPTION PROBLEMS. (3 cr; prereq 3621, AgEc 1030 or Econ 1002, Soc 1001. Psy 1001 or
#)

Clothing problems as part of the consumption process of individuals and families; consequences of personal and
socioeconomic conditions; impact 01 technology and public and private policy on the planning, acquisition, use.
maintenance. and discard of clothing.

5668. AFRICAN DRESS. (3 cr; prereq 3661, Anth 1102, Soc 1001 or #)
SoCiocultural analysis of dress (apparel, accessories, and body modification) of various African peoples with
emphasis on cultural patterns of technology, aesthetics, ritual, morality, and symbolism as related to dress.
External influences on Africa as well as African influence on other contments.

5680. SPECIAL TOPICS IN TEXTILES AND CLOTHING. (2-5 cr per qtr [max 10 cr); prereq depends on topic, 6)
Review of research and methodology in organized group sessions. Topics in developing areas of the discipline
vary and are announced prior to registration.

5685. INTERNATIONAL DEVELOPMENTS IN TEXTILES AND CLOTHING. (4 cr; prereq #)
Comparison of production, distribution, and consumption in the United States and Europe. EHects of world trade
on supply and distribution.

5686. EUROPEAN FIELD EXPERIENCE IN TEXTILES AND CLOTHING. (6-12 cr; prereq 5685 and #)
One quarter abroad in comparative study of deSign, production, distribution, and consumption of textiles and
clothing in European market centers. Includes lectures, field trips, individual study projects, and observation
periods in selected textile and clothing industries, businesses, and related organizations.

8621. READINGS IN TEXTILES. (1-3 cr; prereq #)
Independent reading useful for individual programs but not available in other course offerings.
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8622. STRUCTURE AND PROPERTIES OF TEXTILE MATERIALS. (5 cr; prereq 5621, 5629 or #)
Chemical and physical structure and properties of fibers; mechanical and physical properties of fabrics with
emphasis on tensile, frictional, electncal, and optical behavior.

8623, MECHANICAL·PHYStCAL METROLOGY, (5 cr; prereq #)
Methodology and instrumentation for measurement of mechanical and physical properties of textile materials;
development of perspective for standard methods, new method~ development.

8624. CHEMICAL METROLOGY. (5 cr; prereq #)
Methodology and instrumentation for measurement of chemical properties of textile materials; development of
perspective for standard methods; new methods development.

8625. PROBLEMS: TEXTILES AND CLOTHING. (3-9 cr per qtr (max 9 cr); prereq #)
Independent study in physical behavioral aspects of textiles or clothing.

8627. THERMAL PROPERTtES OF TEXTILE MATERIALS. (3 cr; prereq #)
Comfort dependence on heat and mOisture transport and transfer in the body-clothing-enVIronment system;
nonthermal components of comfort, particularly those related to surface and elastic properties of fabncs; thermal
insulatIon of textile products in housing.

8661. READINGS IN CLOTHING. (1-3 cr; prereq minimum 12 cr in textiles and clothing courses, #)
Independent study; su"'ey of literature In selected areas related to human behavioral aspects of clothing and
texliles. Written reports.

8662. SOCIOCULTURAL LITERATURE OF DRESS. (3 cr; A-N only)
Onentatlon to claSSIC readings; historic bases for key ideas.

8663, PROBLEMS: CLOTHING AND TEXTILES. (3-9 cr per qtr [max 9 crl; prereq #)
Independent study in the human behavioral aspects of clothing or textiles.

8664. FASHION THEORY AND ANALYSIS. (3 cr; prereq 8662 or #)
Fashion theones ano factors that influence adoption and diffusion of innovations. Methodologies used In analysis
of the fashion process.

8666. AESTHETIC CONCEPTS RELATED TO APPAREL DESIGN. (3 cr; prereq 3662 or #)
ComprehenSive survey and application of theory to the analysis of clothing design. Development of a methodology
for visual perceptl,al evaluation.

8667. THEORETICAL ORIENTATIONS IN CLOTHING AND HUMAN BEHAVIOR. (4 cr; prereq 8662 or equiv)
Evolution and status of theoretical knowledge on clothing and human behavior; application of ways of theory
building and evaluation of theory; issues underlying development of theoretical and practical knowledge.

8668. METHODOLOGICAL ORIENTATIONS IN CLOTHING AND HUMAN BEHAVIOR. (4 cr; prereq 8667, HEEd
8300 and HEEd 8305 or eqUiv or #)

Alternative mettlodological perspectives interrelated with theoretical streams in clothing and human behavior;
orientation to knowledge utilization and evaluatiOn in practlca~ settings.

8680. SEMINAR: TOPICS IN CLOTHING AND TEXTILES, (3 cr per qtr [max 6 cr]; prereq #)
Directed study on tOPiCS of current interest. Topic selected by Instructor and announced pnor to registration.

8681. INTEGRATIVE SEMINAR. (1 cr; SoN only; required lor all students in residence)
Ideas, Issues, and trends In textiles and clothing.

Design (Osgn)
5504. CULTURAL RESOURCES OF THE TWIN CITIES. (2-3 cr)

Broad ran£e of arts represented In Twin Cities area. Lectures by instructor and practicing professional artists, field
trips. seler;ted readings.

5505. HISTORY OF ART AND DESIGN. (4 cr; lab fees no longer required)
Egyplian period to present. Painting, sculpture, and architecture of the past studied for influences on
contemp'Jrary penod. Field trips.

5507, HISTORY OF DECORATIVE ARTS: TEXTILES. (4 cr; prereq ArtH 1002 or equiv)
Textiles from early Civilization to 20th century. Design, matenals, and techniques.

5509. HISTORY OF DECORATIVE ARTS: METAL, CERAMICS, WOOD, AND GLASS. (4 cr; prereq ArtH 1002 or
eqUlv)

Glass, ceramics, metalwork, wood, and other materials from selected historical periods. Application 10 interior
desl9n.

5512. HISTORY OF EUROPEAN FURNITURE AND INTERIORS. (4 cr; prereq ArtH 1002 or equiv)
Furniture and Interiors from ancient civilization thrO'Jgh the 19th century.

5514. HISTORY OF AMERICAN FURNITURE AND INTERIORS, (4 cr; prereq ArtH 1002 or equiv)
Styl'" of American interiors and furnishings from the 17th to the 20th century.
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5518. HISTORY OF COSTUME: 19TH AND 20TH CENTURIES. (4 cr; prereq 3517 or #)
Emphasis on Amencan costume. Study of historic costumes from the Department of Design's costume collection.

5527. THREE·DIMENSIONAL DESIGN II. (4 cr; prereq 3527. L',)
Lectures and studio work based on unitary systems derived from modules. Application of plans based on visual
perception exercises to space division in the space lab.

5531. SURFACE FABRIC DESIGN III. (4 cr; prereq 3531 and portfolio review. L',)
Designing in one special surface textile technique. StudiO problems. Readings.

5532. FIBER STRUCTURE DESIGN. (4 cr; prereq 3532 and portfolio review, L',)
Designing in one special structural textile technique-floor loom weaving or off-loom fiber techniques. Readings.

5533, METALSMITHING: COMBINED TECHNIQUES. (4 cr; prereq 3533. L',)
Combined cast and fabrication techniques to create jewelry and other useful objects.

5541, COSTUME DESIGN III. (3 cr; prereq 3541, TexC 3604 or #, L',)
Advanced problems in draping and sketching. Pencil, crayon, and watercolor techniques; studies and reports on
selected topics.

5544. COSTUME DESIGN PROBLEMS. (4 cr; prereq 5541 or #, L',)
Supervised experience in design production; development of a "line"; professional ethics and business practice.

5552. INTERIOR DESIGN III: RESIDENTIAL DESIGN. (4 cr; prereq 3553, 3557, TexC 3621, FSoS 1401, and #,
A ..ForP 3310 and TexC 3622 recommended)

Advanced problems in planning and furnishing residential spaces to meet individual or family needs.

5553. INTERIOR DESIGN COLLABORATIVE STUDIO. (6 cr; prereq 3553)
Solving design problems for the near environment using interdisciplinary team approach.

5554. INTERIOR DESIGN IV: CONTRACT DESIGN. (4 cr; prereq 3553, 3557, TexC 3621 or #, L',~ .ForP 331 0 and TexC
3622 recommended)

Design problems related to commercial interiors.

5555. HONORS THESIS IN INTERIOR DESIGN. (15 cr; prereq completion of all other professional courses, consent of
program commiUee)

Independent interior design thesis project under tutorial guidance.

5556. ENVIRONMENTAL STUDIES IN INTERIOR DESIGN. (1-3 cr; for postbaccalaureate students; prereq 6 cr
housing, home furnishings, interior design or equiv)

Space, color, light, and arrangement in interiors. Work in specially designed laboratories. Review of current
research.

5570. SEMINAR: DESIGN·SELECTED TOPICS. (1-3 cr per qtr [max 12 cr]; prereq #)
In-depth study of selected topics through assigned readings, discussions, and lectures by resource people.

5571. SPECIAL TOPICS IN APPLIED DESIGN. (6 cr)
Workshop in surface design of "wearable art."

5572. SPECIAL TOPICS IN COSTUME DESIGN. (2-4 cr per qtr [max 9 cr]; prereq dependent on topic)
In-depth investigation of a single preselected aspect of costume design. Specific topic announced in advance.

5574. SPECIAL TOPICS IN INTERIOR DESIGN. (2-4 cr per qtr [max 9 cr]; prereq dependent on topic)
In-depth investigation of single preselected aspect of interior design. Specific topic announced in advance.

5575. INTERIOR DESIGN RESEARCH. (3 cr; prereq 3553)
Examination and development of studies.

5582. FIELD EXPERIENCE ABROAD. (1-15 cr [max 15]; #)
Faculty-directed field study abroad. Focus housing, interior or applied design, andlor costume design~ Discovery
of design in other CUltures, meeting professionals, field trips.

5584. READINGS IN DESIGN. (1 or 3 cr; not open to srs; prereq #)
Independent study and review of books and periodicals. WriUen reports.

5585. PROBLEMS IN DESIGN: GENERAL. (2-4 cr per qtr [max 12 cr]; prereq #, L',)
Independent study under tutorial gUidance.

5586. PROBLEMS IN DESIGN: HOUSING ANDIOR INTERIORS. (2-4 cr per qtr [max 12 cr]; prereq #, L',)
Independent study under tutorial guidance.

5587. PROBLEMS IN DESIGN: JEWELRY. (3 or 4 cr per qtr [max 12 cr]; prereq #, L'" portfolio review)
Independent study under tutorial guidance.

5588, PROBLEMS IN DESIGN: TEXTILES. (3 or 4 cr per qtr [max 12 cr]; prereq #, L'" portfolio review)
Independent stUdy In textiles under tutorial guidance.

5589. PROBLEMS IN DESIGN: COSTUME. (3 or 4 cr per qtr [max 12 cr]; prereq 5518 or equiv, #, portfolio review)
Independent study in costume design under tutorial guidance.
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8521. DESIGN PROCESS: COLOR. (4 cr; prereq 1501, 1521. 1523, 1525,3527,5505 or equiv, 6)
Color concepts and their application to design.

8523. DESIGN PROCESS: DRAWING. (4 cr; prereq 1501, 1521, 1523, 1525, 3527, 5505 or equiv, 6)
Drawing media as applied to design problems.

8525. DESIGN PROCESS: TWO·DIMENSIONAL DESIGN. (4 cr; prereq 1501,1521, 1523, 1525,3527,5505 or equiv.
6)

Experiments with principles of two-dimensional design; emphasis on alternative solutions to design problems.

8531. SPECIAL PROBLEMS IN TEXTILE DESIGN. (1-3 cr; prereq 5531 or #)
Advanced study in textile de~,ign such as silk screen, block printing, and batik.

8552. SPECIAL PROBLEMS IN HOUSING AND INTERIOR DESIGN. (1-3 cr; prereq 5552 or 5554 or #)
Independent study and reports on home planning and furnishings.

8556. ENVIRONMENTAL STUDIES IN INTERIOR DESIGN. (2-5 cr; prereq 6 cr In housing, home furnishings. and ..t
interior design or equiv) ,

Space, color, light, and arrangement in interiors. Work in specially designed laboratories.

8575. SEMINAR: DESIGN. (1 cr,

8576. SEMINAR: DESIGN INSTRUCTION. (1 cr per qtr [max 6 cr])
Emphasizes processes in design. For teaching assistants instructing undergraduate courses in design.

8584. READINGS IN DESIGN. (1-3 cr; prereq #)
Independent study and review of books and periodicals.

8585. PROBLEMS: DESIGN. ';1-5 cr; prereq #)

8586. PROBLEMS IN INTERIOR DESIGN. (1-5 cr per qtr; prereq #)

8587. PROBLEMS IN DESIGN. (1-5 cr per qtr; prereq #)

8588. DIRECTED STUDY IN DESIGN. (1-5 cr; prereq #)

Housing (Hsg)
5301. THE FAMILY AND ENERGY ISSUES. (3 cr; prereq 5 cr in FSoS or #)

Analysis of family behavior as it relates to energy. impact of scarcity on quality of family functioning, family energy
issues in future.

5404. EVALUATION PROCEDURES FOR HOUSEHOLD EQUIPMENT. (3-4 cr; prereq t401 or equiv, 8 addtl cr in
home economics)

Procedures and instruments used to determine operating characteristics of selected household appliances and to
assess selected physical characteristics of houses.

5409. CONSUMER SELECTION GUIDES FOR HOUSEHOLD EQUIPMENT. (3-4 cr; prereq 1401 or equiv. FSoS 3264,
FSoS 5:220 recommended, #)

Construction and operating components of current models of selected appliances, Suitability of appliances for
kitchen and laundry plans in accord with research-based recommendations.

5561. HOUSING MANAGEMENT. (5 cr; prereq #)
New career demands for professionalism in housing management. Increasing required interpersonal skills.
Historical perspectives. current status of housing, management approaches, psychosocial impact of hOUsing and
community design, specific residential populations.

5565. HOUSING IN WORLD PERSPECTIVE I. (4 cr; prereq 3563 Or equiv)
Indigenous housing forms from around the world, with emphasis on village and rural housing; cu~ural differences;
nature and quality of forms; application and implications for housing locally and nationally.

5566_ HOUSING IN WORLD PERSPECTIVE II. (4 cr; prereq 5565 recommended)
Response c,f selected countries to housing problems of low- and middle-income people in urban areas;
implications of cultural values and technOlogical changes for housing solutions; examples from Eastern Europe.
India, Japan, and other areas.

5568. HOUSING PROBLEMS OF THE FAMILY. (5 cr; prereq '551 or Dsgn 1555. 3563 or #)
Housing problems of low-income, elderiy, and minority individuals and families. Rehabilitation of older housing.
including rehabilitation process, programs. and proJects. Students work with lOW-Income inner-city client family on
home improvement project.

5569. HOUSING RESEARCH: INTERPRETATION AND EVALUATION. (4 cr; prereq at least one statistics course)
Interpretation and evaluation of housing research; conceptuai frameworks, methodological approaches. and
findings of public research.
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5573. SPECIAL TOPICS IN HOUSING. (2-4 cr [max gJ; prereq dependent on topic)
In-depth investigation of preselected aspect of housing.

5581. DESIGNED ENVIRONMENTS AND AGING. (4 cr; prereq 1551. 3563 or #; oHered alt yrs)
Design of environments with potential to compensate for deficits In physical and menial functioning. Dlde.. adults
and barrier· free. flexible. and responsive physical envrionments.

Family Social Science (FSoS)-See Family Social Science earlier in this
bulletin.

Youth Development and Research (YoSt)
5120. INDEPENDENT STUDY IN YOUTH STUDIES. (Cr ar [max 12 crl; prereq #)

Independent reading or research under faculty supervision.

5130. SPECIAL TOPICS IN YOUTH STUDIES. (3·5 cr [max 15J; prereq #) SlaH
Review of research and discussion. Topics announced in Class Schedule.

5132. EXPERIENTIAL LEARNING. (3 cr; prereq CPsy 5303 or #)
Purposes and models of experiential learning in schools and youth·serving agencies. Development, implementa
tion. and evaluation ot such programs.

5133. YOUTH AND HEALTH. (3 cr; prereq 5331, Soc 1001, CPsy 5303, PubH 3004 or #)
Medical and health status of youth. Age-specific morbidity data regarding youth. Introduction of youth
development concepts for use in sociomedical and sociohealth problem analysis and program development.

5200. WORKING WITH YOUTH THROUGH ADULTS. (3 cr [max g crl; prereq bachelor's degree and #)
Seminar for youth work professionals designed to explore ideas, share skills. and enhance youth work network.

5201-5202·5203. PRACTICUM. (4 cr per qtr; prereq acceptance into youth studies collateral)
Two-hour seminar and 8 to 10 hours of fieldwork each week. Students reflect on and integrete knowledge about
youth with ongoing experience in work with youth.

5230. WORK WITH YOUTH: INDIVIDUAL. (3 cr per qtr; prereq Soc 1001, Psy 1001. CPsy 5303 or #)
BasIc assumptions underlying work with youth. Emphasis on how adolescents learn to get along with themselves,
Special issues and concerns of adolescents and of persons who work with them,

5231. WORK WITH YOUTH: FAMILY. (3 cr per qtr; prereq 5230. FSoS 5200 or #)
Theories and techniques of therapy for adolescents and their families. Emphasis on practical methods of structural
change; developing effective communication and problem-solving systems.

5232. WORK WITH YOUTH: GROUP. (3 cr; prereq 5230)
Basic assumptions underlying work with youth. Special concern for adolescents: how they learn to get along with
themselves, their role in the family, relationships with peers and on the job.

5330. CHILD AND ADOLESCENT PSYCHOLOGY FOR PRACTITIONERS. (3 cr; prereq courses in educational
psychology. child or adolescent psychology)

Application of theory and research about children and adolescents. including how findings can be used and how
theories can facilitate understanding behavior 01 young people.

5331. YOUTH AGENCIES, ORGANIZATIONS, AND SERVICE SYSTEMS. (3 cr; prereq two courses in sociology/an
thropology and work experience in youth agency or organization)

Major forms of youth agencies, organizations, systems. Sociopolitical structures. legitimacy, ideologies. goals,
programs. services. Staff. legal and ethical issues. youth participation.

5332. UNDERSTANDING AND WORKING WITH SPECIAL POPULA110NS OF YOUTH. (3 cr; prereq 5331 or #)
Range of treatment methods and their rationale for working with adolescents with a variety of special problems
from a normalizing. developmental perspective.

5401. COMMUNICATING WITH ADOLESCENTS ABOUT SEXUALITY. (3 cr; prereq 6 cr social sciences, experience
in youth work or #)

Sexual development and experience; emphasis on eHective communication between adults and youth. Sexual
patterns. variations, roles. power. exploration. education.

5402. SERIOUS ADOLESCENT SEXUALITY PROBLEMS: SEXUAL ABUSE, RAPE, INCEST, PROSTITUTION,
AND UNPLANNED PREGNANCY. (3 cr; prereq 6 cr social sciences. experience in youth work or ill)

Serious sexuality problems of some adolescents; knowledge and skills needed by adults to prevent or respond
helpfully to problems.

5403. INTERVENTION AND COUNSELING WITH ADOLESCENTS AND FAMILIES REGARDING SERIOUS SEXU
ALITY PROBLEMS. (3 cr; prereq 5402, experience working with adolescents on serious sexuality
problems or #)

Social and psychological dynamics of serious sexuality problems and the available methods of intervention.
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5501. YOUTH AND WORK. (3 cr; prerec Soc 1101, Econ 1001 and CPsy 3303 or #)
Development of frame of reference to guide/structure/direct work in the context 01 policies and programs
concerned with youth in the labor market.

5600. INTERNATIONAL DEVELOPMENT SEMINAR: AGRICULTURE, HOME ECONOMICS, WOMEN, AND
YOUTH. (3 cr; prereq Econ 1001, Soc 1001, Psy 5303 or #)

Interdisciplinary seminar integrating aspects of agriculture and home economics in the context of women/youth/
family In order to establish a work ng concept of rural economic development.

5601. INTERNATIONAL DEVELOPMENT PRACTICUM. (Cr ar; prereq participation In International Development
Coliateral)

Work Or research In Third World cOLlntries arranged by individual students with faculty advice and counsel and an
approved academiC exercise.

5631. HEALTH NEEDS AND PROBLEMS OF ADOLESCENT FEMALES. (4 cr)
MaJor health concerns, behaviors, and problems of adolescent females. Current and alternative approaches to
service delivery and intervention. Assessment of needs of specific groups (parents, abused youth, etc.) and local
program response.

5636. ADOLESCENT PARENTHOOD. (:1 cr; prereq 6 cr social science or public health. equiv work experience or #)
Developmental. psychosocial, and health needs of young parents. Current research and practice issues.
strategies for successful outcome

5711. INTRODUCTION TO CONSULTATION IN YOUTH WORK. (3 cr; prereq at least two courses in sociology andlor
anthropology, major in human services profession. paid or voluntary experience in youth or other human
services organization)

Major conceptuai models for understanding consultalion; their use in analvzmg program development, research,
program evaluation. and Clinical cases. Role of consultant and consultee ethical issues in consultation. Does not
focus on how to do consultation.

8001,8002,8003. ADVANCED SEMfNAR IN YOUTH STUDIES. (3 cr per qtr; prereq #)
Examination and discussion of sc l10larly and practice literatures dealing with youth and youth work. Individual
study of a relatively focused population of youth using literature in ali relevant disciplines.

Food Science and Nutrition (FScN)-see Food Science or Nutrition.

HOME ECONOMICS EDUCATION-See Vocational and Technical
Education.

HORTICULTURE (Hort)
Professor: Mark L. Brenner, director of graduate studies; Peter D. Ascher; James F. Bartz; David W. Davis; Sharon L.

Desborough; Francis deVos; Wesley P. Hackett; C. Gustav Hard; Leonard B. Hertz; Aly M. Lasheen; Florian I. Lauer;
Pen H. Li; Jane P. McKinnon; Rob'3rt Mullin; Harold M. Peliett; Paul E. Read; Joseph R. Sowokinos; Eduard J.
Stadelmann; Donald B. White; Richard E. WIdmer; Harold F. Wilkins

Associate Frofessor: John V. Carter; Shirley T. Munson; Joan Nassauer; Peter J. Olin; Bert T. Swanson; Luther Waters;
David K. Wildung

Asslslant Professor: Van W. Cline; Em Iy E. Hoover; James J. Luby; Albert H. Markhart; Carl J. Rosen

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and PhD.

Curriculum-Students normally emphasize either a subdiscipline of horticulture
(floriculture, fruits. nursery management, potatoes, turf, or vegetables); a biological
discipline related to horticulture (genetics, plant breeding, or plant pshysiology); or
landscape horticulture. The Department of Horticultural Science and Landscape Architec
ture administers this program, which is closely aligned with the interdepartmental programs
of genetics, plant breeding, and plant physiology (see the appropriate headings in this
bulletin). All four majors are offered in the Department of Horticultural Science and
Landscape Architecture.
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Horticulture

Prerequisites for Admission-Applicants are expected to have successfully com
pleted college-level training in horticulture, biology, chemistry, and mathematics.

Special Application Requirements-Three leiters of recommendation submitted on
the department's form, a statement of career goals, a listing of completed prerequisite
courses submilted on the department's form, scores from the General test of the Graduate
Record Examination, and a complete set of transcripts in addition to that required by the
Graduate School are required.

Master's Degree Requirements-Students are expected to participate in and pre
sent a seminar (8042). A final oral examination is required.

Doctoral Degree Requirements-Programs are flexible, tailored to the student's
background and professional interests. With approval from the adviser, courses in related
fields may be used as part of the major work. Students are expected to participate in and
present at least one seminar (8042) and to earn 2 credits in such discussion courses as
8060, 8061, 8062, 8063, 8064, 8065, and 8066.

Language Requirements-For the master's degree, none. For the Ph.D. degree,
students have the option of learning a foreign language or taking courses in a collateral field
that will enrich and broaden their base of knowledge. Courses considered to be necessary
for the individual student's area of specialization are not approved for the collateral field.
Foreign students may substitute a supporting program in public administration for the
language/collateral field requirement.

For Further Information-Contact the director of graduate studies, Horticulture,
Department of Horticultural Science and Landscape Architecture, 305 Alderman Hall,
University of Minnesota, 1970 Folwell Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

50208. HORTICULTURAL TECHNIQUES FOR EDUCATION MAJORS. (3 cr [no cr for horticulture majors]; prereq
education major or #; oHered 1984-85 and alt yrs) Read

Horticultural and botanical concepts and their impact on the use of horticultural plants in the classroom.
Development of specific single concept classroom demonstration and pupil-oriented activities relating to
horticultural plants.

50218. ORNAMENTAL PLANT MATERIALS. (5 cr. §1021, §1022; oHered 1984-85 and alt yrs) Mullin
Identitication and use of wide range of ornamental plant materials, including trees, shrubs, annuals, perennials.
and plants for interior design. Application of information and personal observations to individual student's area of
study.

50261. LANDSCAPE MANAGEMENT. (5 cr)
Application of basic biological pnnciples to establishment and maintenance ot horticultural plantings includ'lng
commercial, private utility, recreational. highway, and park lands. Techniques and equipment for landscape
plantings; adoptive management models tor business and instituMnal organization.

5032. TREE FRUIT PRODUCTION. (4 cr; prereq 1100; PIPhy 3131 recommended; oHered fall of even yrs) Hoover
Principles of tree fruit production. Tree fruits of the world, with emphasis on temperate tree fruits. Site selection,
cultural and management practices, taxonomic classification, physiological and enVIronmental control of plant
development, dwarfing, growth regulating compounds, pest control. Lectures, laboratory, and field trips.

5033. SMALL FRUIT PRODUCTION. (3 cr; prereq 1100; PIPhy 3131 recommended; oHered fall of odd yrs) Hoover
Principles of small fruit production. Major small fruit crops of the U.S. Site selection, cultural and management
practices, systematics, physiological and environmental control of plant development, pest control. Lectures,
laboratory. and field trips.

5034. COMMERCIAL VEGETABLE PRODUCTION I: TUBER, ROOT, AND BULB CROPS. (3 cr; prereq 1036, Soil
1122 or #; oHered fall of even yrs) Davis

Crop cultural and product handling and use systems in various world cultures. Seed and stand establishment
considerations, vegetative propagation. Pest problems, soil-borne insects and diseases. Crop management as
related to applied physiology and genetics of bulb and tuber initiation, sink development, maturation and quality.
Storage.
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5035s. COMMERCIAL VEGETABLE PRODUCTION II: FRUIT, SEED, AND LEAFY CROPS. (3 cr; prereq 1036, Soil
1122 or #)

Fruit, seed, and leafy types as world food sources; nature and scope of production and distribution systems,
Physiological and genetic control of plant and product development, including pnnciples of stand establishment,
maturation and seed production. Impact of nutrition, irrigation, postharvest handling and other variables on crop
performance and product quality,

5037. SYSTEMATICS AND UTILIZATION OF VEGEATABLE CROPS GERMPLASM. (3 cr; prereq Agro 5020 or #;
ollered fall of odd yrs) Davis

Systematic and historical relationships of germplasm resources of vegetable taxa, Product form, structure, qualtiy
and development of improved types.

5038w" RESEARCH METHODS IN PLANT PROPAGATION. (3 cr; prereq 1036 or #) Read
Basic concepts, theory, and techniques involved in propagating plants, Students design and conduct experiments
with plants or propagation techniques of special interest.

5040w. PLANT GROWTH REGULATION. (40'; prereq 15 cr in plant sciences incl 3 cr in plant physiology) Brenner .~
Principles of planf growth and cevelopment in reiation to optimizing cropping elliciency and product quality.
Emphasis on analysis of physiolcgical and morphogenetic basis of horticultural practices used to regulate growth
and development. Exercises in utilization of these principles to solve horticultural problemS.

50411. ENVIRONMENTAL PHYSIOLOGY OF HORTICULTURAL PLANTS. (3 cr; prereq 15 cr in plant science, PIPh
3131; ollered 1984·85 and alt yrs) Markhart

Lectures and assigned readings on relation of light, temperature, and water to growth and culture of horticultural
plants,

50421.. TURF GRASS SCIENCE. (5 cr; prereq 3072, PIPa 1001, PIPh 3131) White
For advanced students in turf with career objectives in professional turf management. All phases of the turf
industry considered. Emphasis on the ecology, phySiology, and theory of turf population dynamics and on
specialized management situations such as gOlf course, commercial sod production, and fine turf athletic settings,

50461. NURSERY MANAGEMENT AND PRODUCTION I. (4 cr; prereq 1021, 1036,1100) Swanson
Introduction, hiStOry, organization, and scope of the nursery industry, General nursery business administration,
production schedules and cultural management for seedbeds and field grown stock.

5048s. NURSERY MANAGEMENT AND PRODUCTION II. (4 cr; 5046·5048t) Swanson
Pest management and governmental regulations concerning the nursery industry. Container growing operations
and marketing of all products. Research and nursery operation development by the student. Laboratory includes
field training in nursery opera'jons. Field trips required,

50521. COMMERCIAL FLORICULTURE, FALL CROPS. (4 cr; prereq 1016) Widmer
Physiological and cultural aspects of optimized production of principal florist crops of economic importance.
Chrysanthemums, carnations, cut flowers, and poMed plants especially adapted to Christmas sales, Leclures,
reference readings, and field trips to greenhouses, wholesalers, and retail flower stores.

5053w. COMMERCIAL FLORICUL'ruRE, WINTER CROPS, (3 cr; prereq Bioi 1103, PIPh 3131 or #) Wilkins
Physiological and cultural aspects of bulbous plants (tulips, narcissi, bUlbous irises, hyacinths, crocuses, and
lilies) and year·round production of azaleas, Major emphasis on latest research in growth, developmental and
flowering physiology of these commercially important floncultural crops. Leclures, reference readings, laboratory
experiences. and field trips.

5054s. COMMERCIAL FLORICULTURE, SPRING CROPS. (4 cr; prereq 1016) Widmer
Physiological and cultural aspects of optimized production of principal florist crops of economic importance.
Roses, bulbous plants, and materials adapted to spring sales, Lectures, reference readings, and field trips to
greenhouses, wholesalers, and retail stores.

5091 .. SPECIAL PROBLEMS. (1·4 cr per qtr; prereq #) Stall
Written or oral report based on library, laboratory, or field research.

80071,w,s, EXTENSION HORTICULTURE PRACTICUM. (1-5 cr; prereq 12 grad cr) Staff
Selected activities that may Include development of an extension fact sheet, assistance in Horticulture Clinic, or
preparation of a workshop or short course.

8022w. BREEDING ASEXUALLY PROPAGATED CROPS. (3 cr; prereq Agro 5020; ollered 1984·85 and alt yrs) Lauer,
Luby

Methods applied to improving asexually propagated plants. Apomixis, polyploidy, chimeras, mutations, and
interspecific hybridization.

80231.. EVOLUTION OF CROP PLANTS. (3 cr) Ascher
Origin, distribution, and evolution of cultivated plants; implication of evolutionary processes on crop breeding for
needs of people today,

8041w. DISCUSSIONS IN ADMINISTRATIVE ORGANIZATION. (2 cr) Bartz
Organization and administration in agricultural experiment stations; project development and research outlines.
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8042f,w,s,' HORTICULTURAL SEMINAR. (1 cr; prereq 9 cr in horticulture) Staff
Reports and discussions 01 problems and investigational work.

804Sw.· PLANT HARDINESS. (3 cr; prereq 15 cr plant sciences incl6 cr plant physiology plus 6 cr biochemistry; offered
1985-86 and ait yrs) Carter

Physiological and physical bases of plant injury and survival related to low temperature. high temperature,
drought. chemicals, and radiation. Emphasis on phySiology of fall hardening and low temperature survival.

80S1f,w,s,su.· ADVANCED PROBLEMS IN HORTICULTURAL CROP BREEDING. (3-9 cr; prereq #) Staff
Written report based on library, laboratory, or field research.

80S2f,w,s.· ADVANCED PROBLEMS IN PHYSIOLOGY OF HORTICULTURAL CROPS. (3-9 cr; prereq #) Staff
Written report based on library, laboratory. or field research.

806Of,w,s. DISCUSSIONS IN POTATO RESEARCH. (1 cr) Desborough. Lauer
Covers all aspects of potato genetics. breeding, and physiology. EmphasIs on current research and literature.

80611,w,s.· SEMINAR: DISCUSSIONS IN INCOMPATIBILITY. (1 cr; prereq #) Ascher
Covers all aspects of intraspecific and interspecific reproductive incompatibility. Topics Include genetics,
physiology, and biochemistry. Emphasis on current research findings.

8062f,w,s" SEMINAR: DISCUSSIONS IN STRESS PHYSIOLOGY, (1 cr; prereq #) Lt, Carter
Broad subject area of plant hardiness. Temperature and drought stress.

8063f,w,s" SEMINAR: DISCUSSIONS IN HORTICULTURAL PLANT BREEDING. (1 cr; prereq #) Davis, Lauer. Luby
The application of plant breeding theory and techniques \0 selected horticultural crops. Structured to encourage
student ieadership and direction.

8064w,s" DISCUSSIONS IN FLORICULTURAL SCIENCE. (1 cr; prereq #) Wiemer. Wilkins
Emphasis on physiological aspects.

806Sw,s" SEMINAR: DISCUSSIONS IN POSTHARVEST PHYSIOLOGY. (1 cr; prereq #) Lt, Munson, Wilkins
Physical requirements and physiological basis of storage techniques used in maintaining quality in horticultural
products. Topics include historical evolution of postharvest physiology, biochemical and phYSical changes
occurring during storage and senescence of horticulturat products.

8066. DISCUSSIONS IN HORTICULTURE RESEARCH. (1 cr; prereq #) Stadelmann
Emphasis on research being conducted by graduate students in the department.

See also:
LA 5010. PRINCIPLES OF OUTDOOR RECREATION DESIGN AND PLANNING

LA 5101. SITE PLANNING AND DESIGN

LA 5103. URBAN LANDSCAPE DESIGN

LA 5105. RECREATIONAL PLANNING AND DESIGN

LA 5107. REGIONAL LANDSCAPE DESIGN

LA 5110. ADVANCED LANDSCAPE PLANNING AND DESIGN

PIPh 5167. PHYSIOLOGY OF THE PLANT CELL

PIPh 5168. EXPERIMENTAL PROTOPLASMATOLOGY

PIPh 5183. WATER, MINERALS, AND TRANSLOCATION

PIPh 5721, 5723, 5726. METHODS OF PLANT ANALYSIS

PIPh 8281. GROWTH AND DIFFERENTIATION OF PLANTS

HOSPITAL AND HEALTH CARE
ADMINISTRATION (PubH)1

Professor: Theodor J. Litman, director of graduate studies; Bright M. Dornblaser; John Kralewski; Vernon E. Weckwerth

Associate Professor: Mario F. Bognanno; N. Tor Dahl; Roger Feldman; George K. Gordon; George O. Johnson; Ira
Moscovlce; Richard J. Oszustowicz; Ruth P. Stryker-Gordon

Assistant Professor: Jerome T. Bieter; Thomas Choi; Michael D. Resnick; John Sweetland

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

'A professional Master of Hospital Administration (M.HA) degree is available through the School of Public Health.
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Degree Offered-Ph.D.

Curriculum-In contrast to the professional master's degree (M.H.A.) program, the
doctoral program is designed for those pursuing careers in teaching and research in the
health care field. The curriculum, which normally requires three years to complete, is
multidisciplinary and focuses on (1) the social, political, and economic aspects of health
care; and (2) research and statistics in health and health care. Supervised research and
teachng experience is provided.

Prerequisites for Admission-Although no single program of undergraduate studies
is recognized as the best preparation for the doctoral program, prior training in the social
sciences, administration, research methods and statistics is recommended. A master's
degree in hospital and/or health care administration or advanced training in such allied
fields as business administration, medical sociology, public administration, public health,
nursing, health planning, or medicine is also desirable.

Special Application ReqUirements-An undergraduate and graduate grade aver
age of B or belter, and a minimum score of 60 or higher on the Miller Analogies Test, are
required for admission. A statement indicating reasons for seeking the Ph.D., plus three
letters of reference attesting to the applicant's academic ability and potential for a career in
teaching and research, are required. When possible, a personal interview with members of
the admissions committee is desirable.

Language Requirements-A reading knowledge of one foreign language plus at
least 9 credits of advanced statistics (5xxx or 8xxx courses) are reqUired.

For Further Information-Contact the director of graduate studies, Program in
Hospital and Health Care Administration, C309 Mayo Memorial Building, Box 97, Univer
sity of Minnesota, 420 Delaware Street S.E., Minneapolis, MN 55455.

Note-Courses in hospital and health care administration are listed and described
under Public Health in this bulletin. See PubH 5739 to 5799 and 8750 to 8796.

Grad 8888. THESIS CREDITS: I)OCTORAL. (1-16 cr per qtr)

HOSPITAL PHARMACY
Professor: Hugh F. Kabat; Albert I. Wertheimer

Associate Professor: David M. IIngaran; Robert J. Cipolle; James C. Cloyd; John C. Ro/schafer

Assistant Professor: Ronald Broekemeier; Charles E. Daniels; Ricci M. Giese; James D. Herrick; Andrew W. Roberts

Please read the G13neral Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S. (Plan A and Plan B).

Curriculum-The program is designed for qualified pharmacists who wish to prepare
for management of pharmacy services in organized health care settings. Research focuses
on the delivery of pharmacy services in these settings.

Prerequisites for Admisslon-A degree from a college of pharmacy and an
exceptional scholastic record are required. Evidence of personal capability and fitness for
work in the hospital field is essential.

Special Application Requirements-Submission of a resume and special supple
mental application form plus completion of a personal interview are required.
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Degree Requirements-Requirements include 44 credits of course work in computer
science, health care delivery, hospital administration, hospital pharmacy administration,
management seminar, research, statistics, and other subjects. One Plan B project and two
Plan B papers are required. Minor fields vary. The final examination is oral.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Hospital Phar
macy, 7-159 Health Sciences Unit F, University of Minnesota, 308 Harvard Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS; MASTER·S. (1-16 cr per qtr; Plan A only)

Note: The following courses in hospital pharmacy are described under Social and
Administrative Pharmacy in this bulletin:

SAPh 8100. SEMINAR

SAPh 8200. RESEARCH PROBL.EMS

SAPh 8270. CL.INICAL. CONFERENCES

SAPh 8280. ADMINISTRATIVE CL.ERKSHIP

SAPh 8290. CL.INICAL. CL.ERKSHIP

SAPh 8301, 8302. CL.INICAL THERAPEUTICS

SAPh 8400. SPECIAL CL.INICAL PROBLEMS

SAPh 8700. HOSPITAL ADMINISTRATION

SAPh 8701,8703. HOSPITAL. PHARMACY ADMINISTRATION I, II

SAPh 8702. HOSPITAL PHARMACY SURVEY

INDUSTRIAL EDUCATION-See Vocational and Technical Education.

INDUSTRIAL ENGINEERING-see Mechanical Engineering.

INDUSTRIAL RELATIONS (IR)
Professor: Mario F. Bognanno. chair; Richard D. Arvey; Hyman Berman, John fl'. Campbell; Rene V. Dawis; Marvin D.

Dunnette; John J. Flagler; James G. Scoville; George Seltzer; Norman J. Simler; C. Arthur Williams; Mahmood A.
Zaidi

Associate Professor: John A. Fossum, director of graduate studies, Ross E. Azevedo; Patrick R. Pinto

Assistant Professor: Dennis A. Ahlburg; Howard E. Miller; Paul L. Schumann

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Oftered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Subfields are collective bargaining; compensation theory and adminis
tration; economics of human resources; organization theory and administration; and
staffing, training, and development.

Prerequisites for Admission-Entering students are expected to have l,ompleted,
or to complete during their first quarter, introductory courses in micro and macro
economics, psychology, and statistics.
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Special Application Requirements-Three letters of recommendation evaluating
the applicant's scholarship, a complete set of transcripts (in addition to that required by the
Graduate School), and Graduate Record Examination scores are required. Applicants
whose native language is not English are required to score at least 500 on the TOEFL.

Entry in the M.A. program is for fall or spring quarter only. The application deadline is
February 15 for fall quarter and December 1 for spring quarter. Entry in the Ph.D. program
may be in any term; application deadlines are those established by the Graduate School.
The financial aid application deadline is February 15.

Master's Degree Requirements-For Plan A, a minimum of twelve courses, 16
thesis credits, and a thesis are required (64 credits). Major course work includes 8002,
8001, one course from at least three areas in industrial relations, and three additional
industrial relations courses. The related field must consist of a minimum of three courses in
an approved field or fields of study related to industrial relations. Commonly selected fields
are business administration, economics, psychology, sociology, or statistics. One addi
tional course must be taken in IR or an outside related field.

For Plan 8 a minimum of sixteen courses (64 credits) and three Plan 8 papers are
required. Major course work includes 8001, 8002, 8003, 8004, 8005, 8006, 8007, 8012,
and four additional industrial relations courses. A minimum of 16 graduate credits must be
earned in at least two related fields, at least 8 credits of which must be in a single field. It is
recommended that students include at least 8 credits or two courses in each of the two
related fields. Commonly selected fields are business administration, economics, psychol
ogy, sociology, or statistics. A Plan B paper must be written in conjunction with 8001 and
8012. The third paper can be written in conjunction with any other course appearing on the
approved program.

Students with limited or no business administration background may take a core of
specified M.B.A. courses consisting of a minimum of 12 credits.

A final oral examination is required under both plans after all course work and Plan 8
papers are completed and the thesis draft approved by the adviser.

Doctoral Degree Requirements-In addition to course work and stUdy in industrial
relations, students are expected to have a solid preparation in one or more of the six
designated related social or behavioral science disciplines (anthropology, economics,
history, political science, psychology, sociology). Students must pass a qualifying compre
hensive examination usually taken in the second year of study and successfully complete
examinations in research methodology and two of the five industrial relations subfields.

Ph.D. programs should be composed of a major, a supporting program, and either a
language or a research program. The supporting program must include a minimum of 24
credits in one or two fields in the social and behavioral sciences. If two fields are elected,
each field must consist of at least 12 credits. Course work used to satisfy a part of the major
or research technique program may not be used as part of the supporting program.

The graduate faculty in industrial relations may require higher performance standards
than those specified in the General Information section of this bulletin.

Language Requirements-For the master's degree, none. For the doctoral degree,
students must fulfill a language and/or research technique requirement. Options for
fulfillment of this requirement are: 1) study of two foreign languages related to research and
teaching interests; 2) study of one language and completion of a research technique course
sequence; 3) demonstloation of proficiency in a computer language relevant to the proposed
research area and completion of research technique course sequence; and 4) completion
of a research technique course sequence and an additional 4-credit course from the
relevant sequence. (For relevant course sequences under each option. see the director of
graduate studies.)

Minor ReqUirements for Students Majoring In Other Fields-Industrial relations
may be selected as a minor or as part of a supporting program for the Ph.D. by students
majoring in education, hospital and health care administration, or the social and behavioral
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sciences. The minor must consist of at least 28 credits, including five courses in at least four
subfields, plus a Ph.D. seminar. Industrial relations can also be offered as a related field in
business administration. Students must complete a minimum of 28 credits and pass the
qualifying comprehensive examination in industrial relations. For specific minor and related
field requirements, consult the director of graduate studies.

For Further Information-Contact the director of graduate studies, Industrial Rela
tions Center, 537 Management and Economics BUilding, University of Minnesota, 271 19th
Avenue South, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S, (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

8000, GRADUATE TOPICS IN INDUSTRIAL RELATIONS, (Cr ar; prereq 8002 and #) Staff
Selected topics.

8001, QUANTITATIVE METHODS IN INDUSTRIAL RELATIONS. (4 cr; prereq 8002, Stat 5021 and computer access
course or # and IR grad or 6) Ahlburg, Azevedo, Bognanno, Miller, Pinto, Schumann

Theory and applications of alternative quantitative methods and techniques in formulation and analysis of various
problems and practices. Cases, problem sets, and computer exercises.

8002, AN INTRODUCTION TO INDUSTRIAL RELATIONS. (4 cr, §3002; prereq Econ 1001, Econ 1002, Psy 1001 and
IR grad or 6) Staff

Labor markets, human resource management, federal-state employment policy, resolution of industrial conflict.
Valuing, employing, developing, motivating, and maintaining human resources in an industrial society.

8003. STAFFING, TRAINING AND DEVELOPMENT. (4 cr; prereq 8002 or # and IR grad or 6) Arvey, Pinto
Introduction to processes of recrUiting, selecting, training, and developing employees in complex organizations.
Cost-benefit analysis of Individual selection and training strategies, management of special employee problems,
and emerging training techniques.

8004. ORGANIZATIONAL THEORY AND ANALYSIS. (4 cr; prereq 8002 or # and IR grad or 6) Arvey, Miller, Pinto
Introduction to miCro and macro organizational issues, application to administrative issues of organizational
structuring, coordination, control, job design, organizational decision making, leadership and organizational
development.

8005. EMPLOYEE COMPENSATION AND REWARD. (4 cr; prereq 8002 or # and IR grad or 6) Fossum, Miller
Introduction to systems of employee compensation and reward in organizations. Concepts, models, and theories
relating to processes of compensation designed to Influence worker behavior and performance within constraints.
Wage structuring, fringe benefits, individual appraisal and reward, employee motivation, and compensation
controls.

8006. LABOR MARKET ANALYSIS. (4 cr; prereq 8002 or # and IR grad or 6) Ahlburg, Azevedo, Bognanno,
Schumann, Seltzer, Zaidi

Introduction to labor supply and demand, wages. employment, and unemployment. Basic concepts and data
sources, their application to market analysis for human resource development, allocation, and utilization.

8007, COLLECTIVE BARGAINING IN THE PUBLIC AND PRIVATE SECTORS, (4 cr; prereq 8002 or # and IR grad or
6) Bognanno, Schumann, Seltzer

Introduction to collective bargaining and administration. Legal frameworks imposed on public and private sector
negotiators.

8012. INDUSTRIAL RELATIONS SYSTEMS. (4 cr; prereq completion of the core course sequence in IR or # and IR
grad or 6) Scoville, Seltzer

Integration and application of elements of industrial relations to human resource management issues in public and
private sectors.

8013. ORGANIZATION AND STAFFING. (4 cr; prereq 8003 or # and IR grad or 6) Arvey, Dawis, Miller, Pinto
Integration of organization goals and objectives with individual needs and Objectives through staffing processes of
human resources planning, recruitment, selection/reduction, allocation and evaluation of human resources.

8014. ORGANIZATION DESIGN AND ADMINISTRATION. (4 cr; prereq 8004 or # and IRgrad or 6) Arvey, Miller, Pinto
Principles of design and arrangement of tasks, pOSitions, and functions in organization. Organization design in
relation to surrounding environment and as an influence on achievement of organizational goals and individual
Objectives. Design implications for effective Internal organizational operations.

8015, COMPENSATION, REWARD, MOTIVATION, AND PERFORMANCE. (4 cr; prereq 8005 or # and IR grad or 6)
Azevedo, Fossum, Miller

Theories of motivation, reward, performance and behavior. Application to master issues and policies regarding
human resource allocation, development, and utilization. Theoretical aspects of occupational choice and career
compensation, negotiated compensation, job enrichment, and job performance.
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8016. MICRO LABOR MARKET ANAI.YSIS. (4 cr; prereq 8006 or # and IR grad or L'.) Ahlburg. Azevedo. Bognanno,
Schumann, Zaidi

Micro analysis of demand for and supply of labor. Investment in human capital, occupational choice, job search
and turnover, compensation, and discrimination.

8017. THEORIES OF LABOR·MANA(;iEMENT RELATIONSHIPS AND NEGOTIATIONS. (4 cr; prereq 8007 or # and
IR grad or L) Bognanno

Analysis 01 conflict within employment relationships and collective bergaining negotiations. Industrial conflict
analyzed from the theory of games perspective, bargaining, and approaches to prevention, reduction, and
resolution of industrial conflict.

8022. INTERNATIONAL HUMAN RESOURCE MANAGEMENT. (4 cr; prereq 8002 or MBA 8015 or #) Bognanno,
Scoville. Seltzer, Zaidi

Introduction to personnel pract'ces in international arena. Legal, institutional, and market aspects of work
arrangement; their impact on the multinational and transnational corporations operating In foreign countries.

8023. TRAINING AND DEVELOPMENT. (4 cr; prereq 8003 or # and IR grad or L) Dawis. Pinto, Miller
IntegratIOn of appropriate learr ing pnnciples and organizational objectives into training programs. Design
implementation and evaluation of training systems to effect development, utilization, and conservation of human
resources.

8024. ORGANIZATION ANALYSIS AND ENVIRONMENTAL SYSTEMS. (4 cr; prereq 8004 or # and IR grad or L)
Arvey, Miller

Theory and application of intero"ganizational relations. Impact of environmental systems on goals, values, and
power of actors within economiC organizations. Work organizations in terms of general and specific environmental
conditions: technological, legal, political, economic, demographic, ecological, and cultural.

8025. EMPLOYEE BENEFITSANDA[IMINISTRATION. (4 cr; prereq 8005 or # and IR grad or 6) Azevedo, Schumann,
Williams

Concepts and procedures for aclmlnistration of employee benefits in both public and private sector. Alternative
benefit forms and approaches to analyzing, planning, and contracting employee benefits. Procedures for
developing individualized benef t systems, legal aspects of employee benefit administration.

8026. MACRO LABOR MARKET ANJILYSIS. (4 cr; prereq 8006 or # and IR grad or L) Azevedo, Schumann, Zaidi
Macro analysis of demand for and supply of labor. Unemployment, inflatIOn, impact of unions on compensation,
and public sector labor market operation.

8027. METHODS FOR DISPUTE RESOLUTION. (4 cr; prereq 8007 or # and IR grad or L) Bognanno, Flagler, Seltzer
Methods for resolution of impa~.sesldisputes in contract negotiations and gnevance procedures in public and
private sectors. Current practiclls regarding mediation, fact finding, arbItration. Newly emerging approaches.

8032. COMPARATIVE AND INTERNATIONAL LABOR MOVEMENTS. (4 cr; prereq 8002 or # and IR grad or L)
Scoville

Emergence. evolution, structures, functions, and challenges ahead of labor movement in developed countries.
Industrial relations systems in comparative perspective. International labor organizations. Prospects and
problems of labor in developin(1 countries.

8033. MANAGEMENT DEVELOPMENT. (4 cr; prereq 8003 or # and IR grad or L) Miller, Pinto
Current issues in managerial human resources planning, selection, training, career planning, motivation,
compensation, appraisal. and caeer development. Basic policy. current problems, and research findings related
to management development In ,ndustry, universities, and government. Methods and techniques of deveiopment
viewed In context of theory of adult development.

8035. MOTIVATION AND WORK BEHAVIOR. (4 cr; prereq 8005 or 8004 or # and IR grad or L) Azevedo, Miller
Work behaviors and motivation models; frameworks appropriate to each behavior; relationship among motivation,
performance. and satisfaction. Theor/es of work motivalion. work performance, job attitudes, absence, turnover,
job redesign, worker participation. and goal setting.

8036. HUMAN RESOURCE PLANNING. (4 cr; prereq 8006 or # and IR grad or L) Azevedo, Seltzer, Zaidi
Theoretical and empirical practices in human resource utilization. Developmental strategies for effective and
efficient employment of workers provision for their movement in internal labor market. Puolic and private human
resource programs, external and internal labor markets, planning strategies, and cost·benefit analysis of
utilization programs.

8037. THE LABOR MOVEMENT IN THE UNITED STATES. (4 cr; prereq 8007 or # and IR grad or L) Flagler, Seltzer
Constitutional arrangements, declslon·making processes, and administration of AFL·CIO and International
unions, local unions, state lederatlons, and city central bodIes. Policies and Impact of U.S. labor movement.

8801. SEMINAR: INDUSTRIAL RELATIONS RESEARCH METHODOLOGY. (4 cr; prereq 8001 or #) Azevedo,
Bognanno. Dawis

Research methodology appropriate to study of industrial relations; application in research projects.

8802. SEMINAR: INDUSTRIAL RELATIONS SYSTEMS. (4 cr; prereq IR core or # and IR grad or 6) Dawis, SCOVille,
Zaidi

Industrial relations thought and research. Investigating, integrating, and synthesizing more traditional related
disciplines. theories, and research Into interdisciplinary body of knowledge concerned with human resource
problems and employment relc.tlonships.
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8803. SEMINAR: STAFFING, TRAINING, AND DEVELOPMENT. (4 cr: prereq 8003 and/or # and IR grad or 6) Arvey,
Miller

Staffing and training concepts, problems, and research.

8804. SEMINAR: ORGANIZATION THEORY. (4 cr; prereq 8004 and/or # and IR grad or) Arvey, Miller, Pinto
Organization theories, application in industrial relations research and practice.

8805. SEMINAR: COMPENSATION AND REWARD. (4 cr: prereq 8005 and/or # and IR grad or 6) Fossum
Issues of employee compensation and reward; analysIs of relevant theoretical models; formulation ot research
into compensalJon and reward issues.

8806. SEMINAR: LABOR MARKET THEORY AND RESEARCH. (4 cr; prereq 8006 and/or # and IR grad or 6)
Azevedo, Bognanno, Seltzer, Zaidi

Functions and operations of labor markets, theory, and research.

8807. SEMINAR: COLLECTIVE BARGAINING AND LABOR RELATIONS. (4 cr; prereq 8007 and/or # and IR grad or
6) Bognanno, Seltzer

Collective bargaining process; substance, procedures, determinants, and social/political/economic incidences.

ITALIAN-See French and Italian,

JAPANESE-See East Asian Studies.

JOURNALISM-See Mass Communication.

LABORATORY MEDICINE (LMed)
Professor: Ellis S. Benson, head; Eugene Ackerman; Khalil Ahmed; Miguel Azar; Fritz H. Bach; Henry H. Balfour, Jr.;

David M. Brown; Richard D. Brunning; AguslJn P. Dalmasso; Mary E. Dempsey; J. Roger Edson; Jesse Edwards;
Richard D. Estensen; Esther F. Freier; Lael Gatewood; Leonard Greenberg; Russell K. Hobbie; John H. Kersey; J.
Jeffrey McCullough; Arthur Page; Herbert F. Polesky; Paul G. Quie; Andreas Rosenberg; Michael W. Steffes; Jorge
J. Yunis

Associate Professor: Walid Yasmineh, director of graduate studies; Silvia Azar; Larry D. Bowers; Donald P. Connelly;
John T. Crosson; John H. Eckfeldt; Stanley M. Finkelstein; Helen Hallgren; Tucker LeBien; Robert W. McKenna;
Harry T. Orr; Wiliam R. Swaim; Michael Y. Tsai; Michael J. Wilson

Assistant Professor: Fred S. Apple; Diane C. Arthur; Connie Clark; Bo E. Hedlund; James J. O'Leary; Lance R. Peterson;
LoAnn C. Peterson; Carol L. Wells

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degree Offered-M.S. (Plan A only).

Curriculum-Graduate work in laboratory medicine offers physicians, medical
technologists, chemists, biologists, and other qualified students the opportunity to prepare
themselves for careers in research and teaching in the field. Students pursue original
investigative work in one of the follOWing areas: clinical chemistry, medical genetics,
hematology, immunology, or computer health sciences. The minor subject may be chosen
from among the basic science fields such as anatomy, biochemistry, or pathobiology.

PrereqUisites for Admission-An M.D. degree or a bachelor's degree with adequate
background in the biological sciences is required, Previous experience in laboratory
medicine is desirable.

Special Application Requirements-Applicants must forward to the Department of
Laboratory Medicine and Pathology three letters of recommendation, a brief autobiograph
ical sketch inclUding reasons for seeking a degree in laboratory medicine, career
objectives, and areas of special interest. A minimum TOEFL score of 600 is required of
applicants whose native language is not English.
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Degree Requirements-Students are encouraged to file their program by the end of
the first quarter of graduate work. The program should include a 9-credit minor field.
Students are expected to maintain a B average. The graduate committee reviews student
progress at regular intervals; failure to maintain satisfactory progress may be cause for .011

discontinuance from the program. Students must pass a preliminary written examination at
the end of their first year of course work. A final oral examination for defense of the thesis is
required.

Language Requirement-None.

For Further Information--Contact the director of graduate studies, Laboratory
Medicine, Box 198 Mayo, University of Minnesota, 420 Delaware Street S.E., Minneapolis,
MN 55455. ~

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr: Plan A only)

51011. PRINCIPLES OF LABORATORY MEDICINE I. (4 cr; prereq #) Vasmineh, Dalmasso, Swaim
Overview of the major areas in laboratory medicine including clinical chemistry. hematology. immunology.
microbiology, and medical genetic:>.

5102w. PRINCIPLES OF LABORATORY MEDICINE II. (4 cr) Vasmineh. Dalmasso. Swaim
For description, see 5101.

5103s. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (4 cr; prereq MdBc 3103, 5232 or #)

51101. HOSPITAL INFECTIONS CONTFIOL. (2 cr; prereq #) Rhame
Nosocomial infections, transmission of hospital infections. surveillance and general methods of infection control.

5133s. MEDICAL MYCOLOGY. (3 cr; prereq medical microbiology, diagnostic microbiology or #)
Laboratory diagnosis 01 infections caused by yeasts, dermatophytes, and systemic fungi.

5136s. ANAEROBIC BACTERIOLOGY. (4 cr; prereq biochemistry, medical microbiology, diagnostic microbiology or #;
offered odd yrs) Wells

Anaerobic respiration in bacteria. Methods of anaerobic culture. Taxonomy and classification of anaerobes.
Biochemical and gas chromatographic differentiation of anaerobes. Role of anaerobes in disease.

5138f,w,s,su. CLINICAL MICROBIOLO(~YSEMINAR. (1 cr; prereq #) Balfour

5139f,w,s,su. ADVANCED MICROBIOLOGY. (Cr ar; prereq #) Staff

5160s. HUMAN CYTOGENETICS. (3 cr prereq #) Vunis
Chromosome structure and function; genetic and clinical problems associated with study of human chromo
somes.

5161s. HUMAN CYTOGENETICS LABORATORY. (2 cr; prereq #) Vunis
Techniques for study of mammalian and human chromosomes: cell culture. autoradiography, new techniques for
chromosome identification and ch'omosome isolation techniques.

5162s. HUMAN BIOCHEMICAL GENETICS. (3 cr; prereq #) Eaton, Arthur, Tsai
Molecular and genetic basis of human genetic traits.

5163s. HUMAN BIOCHEMICAL GENETICS LABORATORY. (2 cr; prereq #) Eaton
Biochemical techOlques used in study of human genetic traits.

5169. RESEARCH IN HUMAN GENETICS. (Cr ar; prereq #) Eaton

5170. ADVANCED PROBLEMS IN MEI)lCAL GENETICS. (Cr ar; prereq #) Eaton

51721. HUMAN GENETIC TRAITS INCLUDING BLOOD GROUPS AND SERUM PROTEIN POLYMORPHISM. (3 cr,
§Anth 5641; prereq #) Polesky

5178s. INTRODUCTION TO CLINICAL CHEMISTRY. (10 cr; prereq MdBc 5300-5301, Chem 3100-3101) Bowers
Lecture and laboratory in basic techniques and methods in clinical chemistry. Topics include spectrophotometry,
electrolytes, proteins, enzymes, toxicology, and quality control. Both manual and instrumental methods.

5179f,w,s,su. CHEMISTRY SEMINAR. (1 cr; prereq #) Steffes

518Of,w,s,su. ADVANCED CHEMISTRY. (Cr ar; prereq #) Benson, Brown, Dempsey, Freier, Hallaway, Rosenberg

5194f,w,s. COMPUTER APPLICATIONS IN MEDICINE. (4 cr; prereq #) Ellis
Readings, discussions, seminars, and programming assignments to introduce students to current and anticipated
uses of computers as part of he<ilth care delivery systems.
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5195f,w,S. INTRODUCTION TO COMPUTERS IN LABORATORY MEDICINE AND PATHOLOGY. (Cr ar; prereq #>
Connelly

Readings, discussions, seminars, and programming assignments to introduce students to current and anticipated
uses of computers as part of health care delivery systems.

51961. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE I: PHYSIOLOGICAL MONITORING
AND TESTING. (3 cr, §PubH 5433; prereq PubH 5432 or #) Finkelstein

Role of the computer in monitoring and testing patients; hardware and software requirements for processing
clinically significant signals; comparison and evaluation of currently available systems.

5197w. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE II: INTRODUCTION TO MEDICAL
DECISION-MAKING TECHNIQUES. (3 cr, §PubH 5343; prereq PubH 5432, PubH 5452 or #) Connelly

Introduction to biometrical concapts and techniques used to support the medical decision-making process,
including test efficacy, decision analysis, Bayes theorem, and multivariate analysis. Current studies olthe medical
problem-solving process, and computer-based medical decision support systems.

5198s. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE III: HEALTH INFORMATION SYS-
TEMS. (3 cr. §PubH 5435; prereq PubH 5432 or #) Ellis

Health information systems for inpatient, outpatient, and research use. including status of current systems, costs
and benefits, and legal/ethical considerations. System 2000 and other data-base management systems for
clinical research used for class problems.

52701. IMMUNOHEMATOLOGY. (2 cr; prereq #1 McCullough
Immune response. Blood cells as antigens. Antibodies to blood groups. Mechanismsoflheirreaetions. WMe cells
as antigens and antibodies. Autoimmune hemolysis. Humoral and cellular factors in immunohematology.

5271f. IMMUNOHEMATOLOGY LABORATORY. (2 cr; prereq 5270 or #> Aur

52721,s. IMMUNOLOGY SEMINAR. (1 cr; prereq #1 Azar

5273f,w,s. ADVANCED IMMUNOLOGY. (Cr ar; prereq #) Azar

5274s. MOLECULAR ASPECTS OF IMMUNOLOGY. (3 cr; prereq #; offered even yrs) Dalmasso
Chemistry and pathobiology of immunoglobulins, complement, cell membrane, and mediators of anaphylaxis and
cellular immunity.

5346. COMPUTER APPLICATIONS FOR HEALTH PROVIDERS. (3-4 cr; prereq HSU 5018, heaJ1h professional or
student in health care discipline) Gatewood

Current applications of computers and associated provider roles in health care areas in hsopitals and
communities.

5765f, 5766w. HEMATOLOGY. (4 cr per qtr, §Anat 5765, 5766; prereq #) Staff
Blood and blood forming organs; blood and bone marrow from the standpoint of diagnosis and prognosis.

5767s. SEMINAR: HEMATOLOGY. (1 cr, §Anat 5767; prereq #) Brunning, Edson, Sundberg

5768f,w,s,su. ADVANCED HEMATOLOGY. (Cr ar; prereq #1 Brunning, Edson, Sundberg

5864f,w,s. RESEARCH SEMINAR. (1 cr; prereq #) Benson and staff

5865f,w,s. DEPARTMENTAL SEMINAR. (1 cr; prereq #) Benson and staff

8105. PRINCIPLES OF DIAGNOSTIC ENZYMOLOGY. (3 cr; prereq 5101, 5102 or #) Yasmineh
Enzymes 01 diagnostic interest; their biological and biochemical aspects, and their usefulness in understanding
the etiology of disease and its diagnosis, treatment, and prevention.

82301. ADVANCED MEDICAL BACTERIOLOGY. (3 cr; prereq 5103 or #1
8235f,w,s,su. ADVANCED CLINICAL LABORATORY MEDICINE. (Cr ar) Benson and staff

8236f,w,e,eu. RESEARCH ON CLINICAL LABORATORY PROBLEMS. (Cr arl Benson and staff

89201,w,e. ADVANCES IN IMMUNOLOGY. (1 cr; prereq #) Kersey and staff
Presentation of research or literature seminar.

LANDSCAPE ARCHITECTURE (LA)
Professor: Roger Martin, directorofgraduate studies; RogerD. Clemence; Robert C. Einsweiler; C. Gustav Hard; John F.

Hart; Robert Mullin; Ralph Rapson; Philip M. Raup
Associate Professor: Peter J. Olin, chair; Timothy Knopp
Assistant Professor: Van Cline; Robert Sykes
Lecturer: Barbara Lukermann

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.L.A. (Plan A and Plan B).
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Curriculum-The program is structured around three sequential research seminars
organized to provide a thorough approach to defining specific research areas. They utilize
the unique metropolitan resources and ecological diversity of the state as well as
interdisciplinary linkages to architecture, horticulture, forestry, geography and planning.
Specific research areas available include landscape theory, landscape evaluation, small
community resource planning, urban open space regeneration, and long-term landscape
definition. Opportunity is provided to explore teaching methodologies in relation to areas of
landscape technology, graphics, theory, land development history, planting design and
design studio.

Prerequisites for Admission-Applicants for admission must have completed a
bachelor of landscape architecture degree, bachelor of science in landscape architecture
degree or equivalent training. They must demonstrate undergraduate or practice excel- 1-1
lence as illustrated by high scholastic achievement and a portfolio of related design or
planning work. A statement of goals for a course of study must also be submitted, along with
three letters of recommendation. Applicants wishing consideration for fellowships should
submit applications prior to Ground Hog Day (February 2) for fall quarter entry.

Degree Requirements-Ai candidates must take a minimum of 12 or a maximum of
16 quarter credits of graduate-level landscape architecture courses, including 8281,8282,
8283, and either 8500 or 8600. For Plan A, a minimum of 30 quarter credits of graduate
course work, including the minimum 12 credits listed above, plus a thesis are reqUired. For
Plan B, a minimum of 45 quarter credits of graduate course work, including the minimum 12
credits listed above, plus threE1 Plan B papers are required. (Plan B papers may be
landscape architecture design projects.) After completing 15 credits of graduate courses,
or by the third quarter of registration, candidates must file an official proposed program with
the Graduate School. Since then3 is no minor requirement, M.L.A. candidates are expected
to take courses in a variety of related disciplines to meet the objectives of the defined area
of specialization. The final examination is written, oral, and graphic.

La"lguage Requlrement--None.

For Further Informatlon--Contact the director of graduate studies, Landscape
Architecture Program, 205 North Hall, University of Minnesota, 2005 Buford Avenue North,
St. Paul, MN 5::>108.

Grad 8717. THESIS CREDITS: MASTEI~'S. (1-16 cr per qtr; Plan A only)

5010. PRINCIPLES OF OUTDOOR RECREATION DESIGN AND PLANNING. (4 cr. §FR 5233; 4 lect hrs per wk)
For advanced students associated with design, management. and planning of recreation facilities. Planning and
design principles related to recreallonal land use and development: parks. campsites, water areas, highways,
summer and winter recreational facilities.

5099. RESOURCE AND COMMUNITY DI:VELOPMENT INTERDISCIPLINARY SEMINAR I. (4 cr. §RCD 5099; prereq
RCD sr or #; A-N only)

Speakers, readings, and discussion topics on resource and community development analysis and implications for
resource allocation. Students part cipate as a team to analyze complex resource problems.

5100. RESOURCE AND COMMUNITY DEVELOPMENT INTERDISCIPLINARY SEMINAR II. (4 cr. §RCD 4100;
prereq RCD sr or #; A-N only)

(Continuation of 5099) Papers, pmsentations. and critiques on selected complex resource problems in 5099.

5101. SITE PLANNING AND DESIGN. (6 cr; prereq 3093; 2 lect and 12 lab hrs per wk)
Case study analysis and design of site organizational systems.

5103. URBAN LANDSCAPE DESIGN. 16 cr; prereq 3093; 2 lect and 12 lab hrs per wk)
Case study analysis and design of urban environments.

5105. RECREATIONAL PLANNING AND DESIGN. (6 cr; prereq 5010; 2 lect and 12 lab hrs per wk)
Analysis, development, and prese,ntation of landscape design solutions for diverse, recreational land uses.

5107. REGIONAL LANDSCAPE DESIGN. (6 cr; prereq 3092; 3 lect and 12 lab hrs per wk)
Large-scale land areas. Development potential and evolVing solutions for integrating divergent land use patterns
such as agricultural, residential, commercial, industrial. and recreational.
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5110. ADVANCED LANDSCAPE PLANNING AND DESIGN. (6 cr; prereq terminal qtr of study; 21ect and 121ab hrs per
wk)

Advanced studies in area of student's option.

5117. PLANTING DESIGN: AESTHETIC AND FUNCTIONAL CRITERIA. (4 cr; prereq 3083, Hort 1021 or #)
Lectures, presentations, field trips, readings, and projects exploring aesthetic and functional design principles
related to use of plant materials in landscape. Historic and modern pnnclples through design proJec1s of various
scales.

5119. PLANTING DESIGN: ECOLOGICAL PRINCIPLES/LAND USE CONCEPTS AND IMPLEMENTATION. (4 cr;
prereq 3092 or #)

Lectures, presentations, field trips, readings, and projects related to principles and practices of using plant
materials In an ecologically sound and environmentally sensitive manner. Principles derived from prairie,
northwoods, riverine, and wetland enVIronments. Integrating naturalized materials in environments of various
scales. Historic and modern land use planting concepts. Planting implementation skills.

5131. DIRECTED STUDIES IN LANDSCAPE ARCHITECTURE HISTORY AND THEORY. (1-6 cr; prereq 3rd-yr LA
student, Il.; student expected to have successtully completed 3xxx independent stUdy courses)

5132. DIRECTED STUDIES IN LANDSCAPE ARCHITECTURE DESIGN. (1-6 cr; prereq 3rd-yr LA student, Il.; student
expected to have successfully completed 3xxx independent study courses)

5133. DIRECTED STUDIES IN LANDSCAPE ARCHITECTURE TECHNOLOGY. (1-6 cr; prereq 3rd-yr LA student, Il.;
student expec1ed to have successfUlly completed 3xxx independent study courses)

5134. DIRECTED STUDIES IN EMERGING AREAS FOR LANDSCAPE ARCHITECTURE. (1-6 cr; prereq 3rd-yr LA
student, Il.; student expected to have successfully completed 3xxx independent study courses, A-N only)

5140. INTERDISCIPLINARY STUDIES IN LANDSCAPE ARCHITECTURE. (2-6 cr per qtr [18 max]; prereq #)
Research, planning, and/or design proJect. Topics may include energy efficient design, historic preservation,
downtown revitalization, agricultural land utilizallon, computerized land use planning, housing.

5224. CONTEMPORARY ISSUES IN LANDSCAPE ARCHITECTURE. (4 cr; prereq terminal year of study; 4 discussion
hrs per wk)

Design principles and design goals in modern society. Review of current site development projects. Specific areas
of land development.

5225. LANDSCAPE TECHNOLOGY: WORKING DRAWINGS AND SPECIFICATIONS. (4cr; prereq 3072; 31ect and 3
lab hrs per wk)

Lec1ures, exercises, and projects in working drawing and specification preparation.

5226. PROFESSIONAL PRACTICE. (4 cr; prereq terminal yr of study)
Professional ethics, responsibility, and relations in business. Office management, preparation of professional
oommunications, estimates, specifications, and contracts. Lectures, written exercises, and office visits.

5227. IMPACT ASSESSMENT AND ENVIRONMENTAL MEDIATION. (5 cr; prereq sr or grad or #)
Lectures on history, laws, and analysis of impact assessment and environmental mediation. Interdisciplinary
emphasis on fieldworK. Document preparation. presentation.

5228. SEMINAR: TOPICS IN CAMPUS PLANNING. (4 cr; prereq 3093 or #)
Lectures, discussion, presentations, field trips, readings, and paper. Contemporary and historic issues in campus
planning, use of energy-efficient buildings, efficient land use, and site planning.

5261. HISTORY OF LANDSCAPE ARCHITECTURE: THE EUROPEAN, ORIENTAL, AND AMERICAN TRADITION.
(4 cr; prereq 1st-yr LA student)

Principles, techniques, and continuity of design imaginallon in specific examples of altered environment, both
public and private spaces. Historical analysis of cultural, ecological, legal, strategic, economic determinants in
design solutions.

5265. HISTORY OF LANDSCAPE ARCHITECTURE: INDIVIDUAL INFLUENCES. (4 cr; 3rd-yr LA student)
Lectures, presentations, field tnps, readings, and proJects. AesthetiC and functional design principles related to
use of plant matenals in landscape. Historic and modern principles through design projec1s of various scales.

8281. RESEARCH ISSUES IN LANDSCAPE ARCHITECTURE. (2 cr; prereq MLA student or #; A-N only)
Definition of research areas in landscape architecture; review of current research projects in related fields;
organization of bibliographic search in a selected area of interest.

8282. RESEARCH ANALYSIS METHODS IN LANDSCAPE ARCHITECTURE. (2 cr; prereq 8281 or #; A-N only)
Case stUdy analysis of methods in specific research proJects. Definition of appropriate research process methods;
research project proposal formulation.

8283. RESEARCH PROPOSALS IN LANDSCAPE ARCHITECTURE. (2 cr; prereq 8282 or #; A-N only)
Analysis of research project approaches in terms of central problem and sub-problem definillon; clarity of
hypotheses; evaluation of specific research method options. Research actiVity chart organization; evaluation of
data analysis methods and conclusions; evaluation of hypotheses.
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8310. THEORETICAL FOUNDATIONS OF LANDSCAPE ARCHITECTURE. (2 cr; prereq MLA student or #)
Research Dn theDretical base Df ,jiscipline Df landscape architecture in histDric. present, and future terms.
CDmparisDns with theDretical bas'3 Df related disciplines, and between the discipline and the prDfessiDn Df
landscape architecture.

8330. CONCEPTS OF LANDSCAPE EVALUATION. (2 cr; prereq 8108, MLA student Dr #)
Studies in philDsDphical bases fDr and wide-ranging apprDaches tD evaluating qualitative aspects Df landscape.
Emphasis Dn aesthetic factDrs.

8350. SMALL COMMUNITY PLANNING AND THE CONSERVATION OF NATURAL RESOURCES. (2cr; prereq MLA
student Dr #)

ExaminatDn Df small cDmmunity planning prDcesses in rural America, their impact Dn natural reSDurce use, and
identificatiDn Df DppDrtunities fDr cDnserving reSDurces in the smal cDmmunity develDpment process.

8370. URBAN OPEN SPACE PRESERVATION AND REGENERATION. (2 cr; prereq MLA student Dr #)
Search for effective methDds Df urban Dpen space preservatiDn; explDratiDn Df research methDds, technical
knDwledge areas, and pDlicies ne·~essary fDr quality regeneratiDn and renewal.

8390. DESIGNING THE LONG-TERM LANDSCAPE. (2 cr; prereq MLA student Dr #)
PrDblems Df designing landscapes that must sustain their integrity Dver generatiDns Dr centuries. Survey Df
histDrical examples. Design theDry, principles, and strategies.

8500. LANDSCAPE ARCHITECTURE FIESEARCH PROJECT. (1-6 cr; prereq 8283 Dr #; A-N Dnly)

8600. LANDSCAPE ARCHITECTURE E.DUCATION. (1-4 cr; prereq MLA candidate Dr #; A-N Dnly)
Planning and executiDn Df underg'-aduate landscape architecture CDurse under direct supervisiDn Df a CDurse
instructDr.

LATIN-see Classics.

LAW-see American Legal Institutions.

LIBRARY SCIENCE (Lib)
Adjunct PrDfessor. John Parker

Assoc;ate Professor: George D'Elia, director; Robin D. Crickman; Mary Niles Maack; Lowell E. Olson

Assisfant Professor: Nancy J Rohde, di,-ector of graduate studies

The University is currently examining the feasibility of developing a substan
tially restructured program in library science. Admissions to this major field are
therefore suspended. Stude,nts enrolled in the program and in good standing who
intend to complete the program should contact the director of graduate studies in
library science.

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M.A. (F:llan A and Plan B), Ph.D., and Certificate of Specialist in
Library Science.

Curriculum-In its basic program for professional preparation, the master's degree,
the school seeks to provide an introduction to the fundamentals of library and information
services. In addition, a preliminary specialization may be developed through elective
courses offered by the school in conjunction with courses from appropriate related fields
such as management, public affairs, archives, or education. Students can thus develop
particular interests whether din3cted to a certain clientele, a functional area, or a specific
type of library or information ag,ency. In a rapidly changing information environment, it is to
be expected that the school's program will reflect change also. Applicants are encouraged
to write directly to the school for current information.
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Prerequisites for Admission-For the master's program, applicants should have
completed an undergraduate major in any academic discipline from the humanities, social
sciences or sciences, or equivalent interdisciplinary study. Previous course work in library
science is not required. Applicants for the specialist certificate must have completed a
master's degree in library science and at least two years of professional experience.
Applicants for the doctoral program must have completed a master's degree in library
science from a program accredited by the American Library Association and at least two
years of professional experience.

Special Application Requirements-Scores from the Miller Analogies Test and a
statement of at least 200 words indicating professional and career interests (and research
interests if the application is to the doctoral program) are required. M.A. degree and
specialist certificate applicants may apply for admission to begin study in any quarter or
summer term, but entry in the first summer term or fall quarter is recommended for effective
program planning. Applications for the Ph.D. program should be submitted, complete in
every detail, at least three months before the beginning of the quarter in which the applicant
wishes to be admitted.

Master's Degree Requlrements-A Plan B program of 54 quarter credits is
recommended for most students, and should consist of course work in library science and
related field(s) plus a research project. The Plan A program is open to students with special
interests and backgrounds. An oral final comprehensive examination is required for both
plans.

Specialist Certificate Requirements-A program of 44 credits, including a research
project, is designed by the student and the adviser in accordance with the student's
background and special interests. An oral final comprehensive examination is required.

Doctoral Degree Requirements-Programs are designed by the student and the
adviser to develop the skills in scholarship and research appropriate to the area of
specialization of the thesis topic.

Language Requirements-None.

For Further Information-Contact the Library School, 419 Walter Library, University
of Minnesota, 117 Pleasant Street S.E., Minneapolis, MN 55455.

Grad B777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad BBBB. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

FOUNDATION COURSES

5101. INTRODUCTION TO LtBRARY AND INFORMATION SERVICES. (4 cr; prereq 6)
Social role of libraries and other information services, with attention to professional aspects of service;
administration of libraries and related ,"formation agencies.

5221. RECORDS OF KNOWLEDGE. (4 cr; prereq 6)
History and development of records of knowledge in relation to communication needs of society; principles of
selection and dissemination of materials to meet information needs of library clientele.

5401. ORGANIZATION OF INFORMATION I. (3 cr; prereq 6)
Introduction to methods and problems involved in the description, subject organization, and retrieval of records of
knowledge and information in bibliographies. library catalogs, and machine-based systems.

5601. LIBRARY APPLICATIONS OF INFORMATION SCIENCE AND TECHNOLOGY. (3 cr; prereq 6)
Introduction to computers and related information technology with reference to the relationship of bibliographic
storage and retrieval to system considerations. Development of literature retrieval algorithms and their
performance evaluation. Information measures and models of information science.
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ADVANCED COURSES

5102. MEDIA CENTER ADMINISTRATION. (3 cr)
Organization and administration a': the school bUilding level of the library as the single agency that encompasses
all forms of Instructional materials; philosophy and obJectives of selVice; administration and organization plans,
procedures, and relationships.

5204. PRINT MATERIALS IN LIBRARIES. (3 cr)
Selection, evaluation, and use of tlooks, periodicals, and other printed SOurces of information and recreation for
youth in school and public libraries; reading patterns of children and adolescents. and implications for selection of
printed materials to meet the requirements, purposes, and abilities of different age groups.

5205. MATERJALS RELATED TO THE CURRICULUM. (3 cr; prereq 5101, 5221, 5401, 5601 and 5204 or #)
SUlVey of elementary and secondary school curricula. with emphasis on a multimedia approach to teaching and
optimum use of schoollibranes by teachers; teacher and librarian relations; exploration in depth of materials in at
least one curriculum area.

5301. READING, LISTENING, AND VII:WING GUIDANCE FOR YOUTH IN LIBRARIES. (3 crl
Philosophy and objectives of library selVice in schools and children's departments; gUidance techniques; planning
library programs. Review of relevant research related to reading, viewing, and listening; sUlVey of professional
literature from various fields pertnent to understanding children and adolescents.

8001. HISTORY OF LIBRARIES AND LIBRARIANSHIP. (4 cr; prereq 5101, 5221, 5401 or #)
Library development from ancient times to the present, with emphasis on library selVice in the United States in the
19th and 20th centuries.

8003. PUBLISHERS AND PUBLISHING. (4 cr; prereq 5221 or #)
Publishing in the United States with emphasis on the 20th century. Economics and organization, influence of
technology, important publishers and booksellers, book production and distribution.

8005. COMMUNICATION MEDIA, INTI:LLECTUAL FREEDOM, AND LIBRARIES. (4 cr; prereq 5101 or #)
Potentialities, limitations, and proper use of the various media of communication in relation to the responsibilities
of librarians; intellectual freedom in the library.

8103. PUBLIC LIBRARIES. (4 cr; prereq 5101, 5221, 5401 and 5601 or #)
Development of public library selVlces. with emphasis on the growth of cooperative library systems and
interrelationships with all types of libraries; social change and problem solving as related to research, literature,
organizatIOn, administration, and iegal factors.

8111. ACADEMIC LIBRARIES. (3 cr;)rereq 5101 or #)
The academic community; library selVlces, organization, and staffing problems in college and university libraries.

8131. SPECIAL LIBRARIES. (3 cr; proreq 5101, 5221, 5401 and 5601 or #; offered when feasible)
Development and administration of libraries devoted to selVlng a special clientele, defined either in terms of a
subject field or an organization.

8132. HEALTH SCIENCES LIBRARIES. (5 cr; prereq 5101, 5221, 5401 and 5601 or #)
Organization and administration of libraries devoted to selVing the health sciences community; current trends,
including modern techniques of health sciences communication, and the development of cooperative library
systems; Introduction to the literature of medicine and related fields.

8223. GENERAL BIBLIOGRAPHY. (4 cr; prereq 5221, 5401 or #)
Major national and trade bibliographies with emphasis on those of the United States, Great Britain, France,
Germany, and Russia; their use i'1 selection and acquisition of print and nonprint materials and in the preparation
of bibliographies.

8224. SUBJECT BIBLIOGRAPHY. (4 cr; prereq 5221, 5401 and 5601 or #)
The world of learning and the va'ious disciplines as they have developed in the United States; the bibliographiC
apparatus in relation to the structure of the disciplines.

8225. ONLINE BIBLIOGRAPHIC SEIl,RCHING. (3 cr; prereq 8224, 8302, 8402 or #)
Examination of bibliographic queries With reference to online retrieval of relevant literature. Exploration of
techniques in query analysis, data base and search system selection, and search strategy. Instruction and hands
on experience wilh online retrieval systems; evaluation and administration of search selVices.

8227. LEGAL LITERATURE AND RESEARCH. (3 cr; prereq 5101,5221,5401,5601 or #; offered when feasible)
Legal research methods and materials for law libraries.

8230. SEMINAR: SUBJECT BIBLIO(iRAPHY. (3 cr; prereq 8223 or 8224 or #; offered when feasible)
The bibliographical apparatus of the SOCial sciences, humanities, science, wifh concentration in anyone of these
fields; specific problems relating to the bibliography of each field.

8233. HISTORY OF CHILDREN'S LITERATURE. (4 cr; prereq 5101, 5221 or #l
Introduction to the history and study of children's literature in relation to social history with reference to current
application for library selVices.
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8234. SEMINAR: STORYTELLING. (3 cr; prereq 5101, 5221 or #)
Intensive study and discussion of selected materials significant within the history of children's literature in
relationship to storytelling. Storytelling techniques and practices.

8241. HISTORY OF BOOKS AND PRINTING. 14 cr; prereq 5221 0r #)
Bookmaking in its various forms from earliest times to the present. Development of the alphabet and the
manuscript book; invention and spread of printing; design of the modern book with emphasis on aesthetic and
technical aspects,

8302-8303t. REFERENCE/INFORMATION SERVICES. (4 cr for 8302, cr ar for 8303; prereq 5101,5221,5401 and
5601 or #)

8302: User-librarian-information interface; information service. and sources to meet clientele needs; research,
evaluation, and planning for future services. 8303: Field project(s).

8304. ADULT SERVICES. (5 cr; prereq 5101, 5221, 5401 and 5601 or #)
Nature of the adult clientele; selection of library matenals and development of library services to meet changing
adult needs and interests.

8307. LIBRARY AND INFORMATION SERVICES FOR THE HANDICAPPED. (3 cr; prereq 5101,5221,5401 or #)
Planning and development of library and information services for handicapped library users including persons with
visual, auditory, and physical impalrmenrts. Psychological and behavioral manifestations 0f various disabilities;
ilverview of current library services, applicable technologies and aids, federal and state programs that assist in
program development.

8402. ORGANIZATION OF INFORMATION II. (4 cr; prereq 5101,5221,5401 and 5601 or #)
Advanced study of methods and problems involved in the description, subject organization, and retrieval 01
records 01 knOWledge and information in bibliographies, library catalogs, and machine-based systems.

8403. DESCRIPTIVE BIBLIOGRAPHY. (3 cr; prereq 8223 or #)
Problems in bibliographical research, especially those encountered in acquisition, cataloging, and description of
antiquarian books.

8411. LIBRARY MECHANIZATION AND SYSTEMS ANALYSIS, (4 cr; prereq 5101, 5221, 5401 and 5601 or #)
Systems analysis as applied to library operations; data representation and coding systems; application of
technological developments, such as microforms and computers, to library operations.

8501. SEMINAR: LIBRARY EDUCATION. (3 cr; prereq #; offered when feasible)

8503. SEMINAR: LIBRARY PERSONNEL PROBLEMS. (3 cr; prereq 5101 or #)
Advanced study of library personnel problems. Problems selected according to the needs and interests 01
students and may include such tOPiCS as staff development, participatory management, staff evaluation,
unionization.

8701. RESEARCH METHODS IN LIBRARIANSHIP. (3 cr)
Purposes and principles of research with emphasis on distinctive characteristiCS of library science problems;
examination of research studies; preparation of tentative research proposals.

8702. STATISTICAL ANALYSIS OF LIBRARY DATA. (4 cr; prereq 8701 or #)
Methodologies appropriate to the analysis of library data. Appiicable to a Wide range of professional activities
involving the measurement and evaluation of technical and service delivery systems.

8703. EVALUATION OF LfBRARY SERVICES. (3 cr; prereq 8702 or #)
Application of research methods to the problems of evaluation of library services.

8950. SELECTED TOPICS IN LIBRARY SCIENCE. (Cr ar; prereq #)
Intensive study of selected problems in library science. For advanced master's, specialist, and doctoral students.
Topics announced in Class Schedule.

8970. INDEPENDENT STUDY IN LIBRARY SCIENCE. (Cr ar; prereq #)

8990. LIBRARY RESEARCH. (Cr ar; prereq #)
Master's students are required to register for at least four credits in library research with the approval of the
professor who will guide the research proJect.

LINGUISTICS (Ling)
Professor: Betty W. Robinett; Gerald A. Sanders

Associate Professor: Larry G. Hutchinson, chair, acting director, Program in English as a Second Language; Michael B.
Kac, director of graduate studies; Jeanette K. Gundel; Bruce T. Downing; Kathleen Houlihan; Rocky V. Miranda;
Amy L. Sheldon

Assistant Professor: Sandra Pinkerton; Nancy J. Stenson; Elaine E. Tarone; George Yule

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Students may specialize in any subfield of theoretical or applied
linguistics. All Ph.D. students must pass preliminary written examinations in phonology,
syntax, and historical linguistics.

Prerequisites for Admission-For the master's program, at least one course in each
of the following areas is required: phonetics, phonology, syntax, and historical linguistics.
These requirements can be satisfied after admission.

For the doctoral program, students are ordinarily required to complete the MA degree
before being considered for admission. In exceptional cases, a student will be allowed to
bypass the MA and enter tl1e Ph.D. program at the end of the first year of study if
performance in course work and on the Qualifying Examination (see Degree Program
Prerequisites below) is sufficiently promising.

Special Application Reqlulrements-Applicants must submit scores from the Grad
uate Record Examination and complete a supplementary questionnaire detailing back
ground, interests, and accomplishments.

Degree Program Prerequisites-Ali students are required to take a written Qualify
ing Examination that, in conjunction with all other information regarding performance in the
program, determines their eli£libility to continue in the program. The examination must be
taken at the end of the first year of study or, if that is not possible, at the next administration
of the examination.

Master's Degree Requllrements-For Plan A, the following courses are required:
5001,5202,5206,5303,5304,5602,5711,8510, and one of the following: 5211,5603, or
8841. For Plan B, the foliowin~1 courses are required: 5011,5202,5206,5211,5303,5304,
5602,5711,8510, and two of the following: 5603, 5805, 5821,8841. Students in both plans
must take a final oral examination.

Doctoral Degree Requirements-Students are expected to complete a broad
course of study including work in phonology, syntax, and historical linguistics beyond that
required for the master's program. The Ph.D. program must include the following: 5211, if
not completed for the MA degree; 5961 or 8841; three topics courses, representing at
least two areas (topics courses include 8200,8300, and 8600, although other 8xxx courses
may, with the permission of th,e director of graduate studies, be used toward satisfaction of
this requirement); two 8xxx :seminars; 8510 applied to a language different from that
studied in the course taken for the MA degree, or a course approved as equivalent by the
director of graduate studies; and additional courses approved by the adviser.

Ph.D. students select two areas of specialization and are examined in these areas
as well as in phonology, syntax, and historical linguistics on the preliminary written
examination.

Language Requirements-For the M.A. degree, proficiency in one language not
native to the student as demonstrated through an examination approved by the director of
graduate studies is required. For the Ph.D. degree, proficiency in two languages not native
to the student as demonstrated through an examination approved by the director of
graduate studies is required.

Minor Requirements for Students Majoring In Other Fields-For the MA degree,
5001,5201, and 5302, or their equivalents, are required. For the Ph.D. degree, six courses
approved by the director of graduate studies, including those required for the master's
minor, are required.

For Further Information-Contact the Department of Linguistics, 142 Klaeber Court,
University of Minnesota, 320 16th Avenue S.E., Minneapolis, MN 55455.
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Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5001. INTRODUCTION TO LINGUISTICS. (5 cr, §3001. §3005; prereq grad standing or #)
Phonetics, phonology, morphology, syntax, semantics, and historical-comparative linguistics; language learning
and psychology of language; linguistic universals; language in society.

5002. LINGUISTIC ANALYSIS. (4 cr, §5201. §5302; especially recommended for nonmajors; prereq 3001 or 5001 or #)
Techniques for analyzing phonological, morphological. and syntactic data from a wide variety of languages;
discovering, stating, and justifying generalizations; comparison of diverse languages.

5003. APPLIED PHONETICS. (5 cr, §3301. §5301; not open to linguistics majors; prereq 5001 or ~5001 or #)
Primarily for teachers ot English as a second language.

5006. EXPERIMENTAL PHONETICS. (4 cr; prereq 3301 or 5301 or #)
Physiological and instrumental stUdies of speech. Laboratory projects.

5008. TOPICS IN EXPERIMENTAL PHONETICS. (4 cr; prereq 5006 or #)

5011·5012·5013. MATHEMATICAL LINGUISTICS. (4 cr per qtr; prereq linguistics major or #)
The propositional and first-order predicate calculi; nonclassical logics; set theory; axiomatics; algebra; grammar;
automata theory.

5101. LANGUAGE TYPES AND LINGUISTIC UNIVERSALS. (4 cr; prereq 3001 or 5001 or #)
Comparison of languages and language types; cross-linguistic similarities and universals of language, and their
explanation.

5201·5202. INTRODUCTION TO SYNTAX. (4 cr per qtr; prereq 3001 or 5001 or #)
5201: Principles of grammar construction and evaluation; examinalion 01 syntactic phenomena in a variety of
languages. 5202: Survey of modern syntactic theory,

5206. ADVANCED SYNTAX. (4 cr; prereq 5202, 5302 or #)
The nature of syntactic argumentation; validation and comparison of theories, models, and analyses.

5211. SEMANTICS. (4 cr; prereq 5011. 5202 or #)
Linguistic analysis and explanation of synonymy, analyticity, presupposition, and other meaning phenomena in
natural language; comparison of alternative theories of meaning.

5212. LINGUISTIC PRAGMATICS. (4 cr; prereq 5002, 5201 or #)
Analysis and description of linguistic phenomena in relation to beliefs and intentions of language users; speech act
theory, conversational implicature, shared knowledge and presupposition. topic-comment structure, discourse
coherence.

5301. PHONETICS. (5 cr, §3301, §5003; prereq 3001 or 5001 or ~5001 or #)
Physiology and acoustics 01 speech sounds; practice and drill in production and perception.

5302·5303. INTRODUCTION TO PHONOLOGY. (4 cr per qtr; prereq 3301 or 5301 or #)
5302: Formulation and evaluation of phonological descriptions; phonological processes in a variety of languages.
5303: Standard theory of generative phonology and comparison With alternative theories.

5304. ADVANCED PHONOLOGY. (4 cr; prereq 5201,5303 or #)
The nature of phonological argumentation; validation and comparison of theories, models. and analyses.

5401. INTRODUCTION TO COMPUTATIONAL LINGUISTICS. (4 cr; prereq 300115001 or eSci 3103 or #)
Methods and issues in computer processing of natural language; speech recognition and synthesis; LISP and
augmented tranSition networks; syntactlc- and semantlc·based parsing; meaning representations; applications.

5503. INTRODUCTION TO APPLIED LINGUISTICS. (4 cr; prereq 3001 or 3005 or 5001 or #)
The role of linguistics in neighboring disciplines; applications to practical fields such as lexicography, orthography,
translation. language planning. reading, English and foreign language teaching. bilingual education, education of
the deaf and correction 01 language disorders; computer applications; lorensic applications.

5601. INTRODUCTION TO HISTORICAL LINGUISTICS. (4 cr, §3601; prereq 3001 or 5001 or #)
Processes of language change in phonology, syntax, and semantics; linguistic reconstruction; origin of language;
language families; development 01 wntlng.

5602,5603, LANGUAGE CHANGE AND LINGUISTIC RECONSTRUCTION. (4 cr per qtr; prereq 3601 or 5601, 5201,
5302 or #)

Nature of phonological and syntactic change; internal and comparative approaches to lingUistic reconstruction.

5605·5606·5607. INDO·EUROPEAN LINGUISTICS. (4 cr per qtr; prereq 3601 or 5601 or #)
Reconstruction of Proto-lndo·European phonology, morphology, and syntax. Developments in major Indo
European languages.

5691. HISTORY OF LINGUISTICS. (4 cr; prereq 3601 or 5601, 5202, 5303 or #)
Examination of vanous objectives and methods of linguistiC analySIS from antiquity to the present.
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5701. CONTRASTIVE LINGUISTICS. (4 cr; prereq 5002...or 5201, 5302...or 5003 or #)
Companson of related sets of data in different languages; implications for linguistic theory and foreign language
learning.

5702. SECOND-LANGUAGE ACQUISITION. (4 cr; prereq 3001 or 5001,5002 or 5201 and 5302, 5701 or ~5701 or #)
Empincal and theoretical studies of second language acquisition and processing.

5705su. INTRODUCTION TO ENGLISH AS A SECOND LANGUAGE. (5 cr; not open to ESL majors)
Current issues in teaching Engl,sh as a second language; grammatical, phonological, and lexical systems of
English; testing and evaluation; classroom applications to skills of listening, speaking, reading, wriling; and
evaluation of instructional materials. Lectures and discussion sessions.

5711-5712. FIELD METHODS IN LINI:lUISTICS. (4 cr per qtr; prereq 5202, 5303 or #)
Techniques for obtaining and analyzing linguistic data from unfamiliar languages through direct interaction with a
native speaker.

5721. ENGLISH AS A SECOND LANGUAGE: METHODS. (4 cr; prereq 3001 or 5001 or #)
linguistiCS applied to teaching of English as a second language.

5722. ENGLISH AS A SECOND LANGUAGE: PRACTICUM. (4 cr; SoN only; prereq major or minor in ESL, 5721, #)
Observation of and practice in ':eaching English as a second language.

5723. ENGLISH AS A SECOND LANIGUAGE: MATERIALS. (3 cr; prereq 5721, 5722, #)
Application of lingUistics to evalu 3tion and preparation of materials for teaching of English as a second language.

5731-5732·5733, A CONTRASTIVE APPROACH TO MODERN ENGLISH. (4 cr per qtr; prereq 3001 or 5001 or #; does
not fulfill degree requirements for majors in ling or ESL)

linguistic structures of standard English and contrastive analysis of these structures with those of another
language. Implications for learning English as a second language.

5741·5742. LINGUISTIC DESCRIPTION OF MODERN ENGLISH. (4 cr per qtr; prereq 3001 or 5001 or #)
Word and sentence structure of present-day English.

5801. INTRODUCTION TO LANGUj~GE LEARNING, (4 cr; prereq 3001 or 5001 or #; does not fulfill degree
requirements for majors in Ling or ESL)

Overview of first and second language learning,

5805. PSYCHOLINGUISTICS, (4 cr; prereq 5002...or 5201, 5302...or #)
Empirical and theoretical studies of language acquisition and processing.

5811. INTRODUCTION TO LANGUAGE VARIATION, (4 cr; prereq 3001 or 5001 or #)
Basic issues in language variation: regional and social determinants of variation, multilingual speakers and their
SOCieties, language planning.

5821. SOCIOLINGUISTICS. (4 cr; pmreq 3001 or 5001 or #)
Social determinants of linguistic diversity, variability, and change; lingUistic behavior and social control; methods
of community-sited linguistic research.

5910. SEMINAR IN LINGUISTICS. (4 cr; prereq #)

5970. DIRECTED STUDIES. (1-5 cr per qtr; prereq linguistics or ESL major, #)

8200. TOPICS IN SYNTAX AND SEMANTICS. (4 cr [may be repeated for cr as topics change]; prereq 5206 or #)

8210. SEMINAR IN SYNTAX. (4 cr; Jrereq 5206, 5211 or #)

8211, FORMAL SEMANTICS OF N~.TURAL LANGUAGE. (4 cr; prereq 5011 or Phil 5201 or #)
Truth-conditional model-theore'ic semantics applied to treatment of opacity, intensionality. quantification. and
related phenomena in natural anguage.

8220. SEMINAR IN SEMANTICS. (4 cr; prereq 5211 or #)

8300. TOPICS IN PHONOLOGY. (4 cr [may be repeated for cr as topics change]; prereq 5304 or #)

8310. SEMINAR IN PHONOLOGY. (4 cr; prereq 5304, 5602 or #)

8500. SEMINAR: TOPICS IN L1NGUSITICS. (4 cr [may be repeated for Cr as topics change]; prereq #)

8510. LINGUISTIC STRUCTURES. (4 cr [may be repeated for cr with different languages]; prereq 5202, 5303 or #)

8600. TOPICS IN HISTORICAL LINGUISTICS. (4 cr [may be repeated for cr as topics change]; prereq 5603 or #)

8610. SEMINAR IN HISTORICAL LINGUISTICS. (4 cr; prereq 5202, 5303, 5603 or #)

8731. RESEARCH METHODS IN LAllGUAGE ACQUISITION. (4 cr; prereq 5702 or 5805 or CDis 5305 or CPsy 5345 or
#)

Critical review of research methods and design in the study of first and second language acquisition.

8810. SEMINAR IN PSYCHOLINGUISTICS. (4 cr; prereq 5805 or #)
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8841, 8842. PHILOSOPHY OF LINGUISTICS. (4 cr per qtr; prereq 5011, 5202, 5303, Phil 5601 or #)
Nature of sCientific explanations and theories; philosophical positions within lingUistics.

8900. INDEPENDENT STUDY. (1-5 cr per qtr; prereq linguistics major. #)

Related courses in other departments may be elected as part of a linguistics major with
the approval of the director of graduate studies.

LUSO-BRAZILIAN LITERATURE-See Hispanic and Luso-Brazilian
Literatures.

MARKETING EDUCATION-see Vocational and Technical Education.

MASS COMMUNICATION
Professor: F. Gerald Kline, director; Donald M. Gillmor and Arnold H. Ismach. co-directors of graduate studies; Walter H.

Brovald; Roy E. Carter; Irving E. Fang; Robert L. Jones; Robert Lindsay; Harold B. Swanson; Ph,ilip J. Tichenor;
Daniel B. Wackman; Donald E. Wells

Associate Professor. Donald L. Breneman; Hazel F. Dicken·Garcia; C. C. Lee; Jean W. Ward

Assistant Professor. John C. Busterna; Theodore L. Glasser; Nancy L. Roberts; Dona B. Schwartz

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-MA (Plan A and Plan B) and Ph.D.

Curriculum-Two types of master's degrees are offered. The general M.A. program
is designed for students who may go on to pursue the Ph.D. degree, who seek academic
support for professional training, or who plan to teach at the secondary or junior college
levels. The general program stresses theoretical course work. Professional course work
may also be included. The professional M.A. program is designed for students who plan
careers in print media, advertising, public relations, visual communication, broadcasting,
and science communication; it includes fewer theoretical and Ph.D. subfield courses. The
general MA program usually follows Plan A and professional, Plan B; there may, however,
be exceptions.

Prerequisites for Admission-None.

Special Application ReqUirements-In addition to Graduate School requirements, a
department application and scores from the Miller Analogies Test (MAT) and the General
(Aptitude) Test of the Graduate Record Examination (GRE) are required. For students
whose native language is not English, TOEFL scores, but not GRE and MAT scores, are
required.

Prerequisites for Graduate Study-Students without an undergraduate major in
journalism must complete up to four undergraduate courses (12 to 16 credits), chosen in
consultation with an adviser. One of the four courses may be a key lecture course carrying
graduate credit, and may therefore count toward the degree. Prior course work in
journalism or documented professional experience of at least one year's duration may
count toward the fulfillment of prerequisite requirements on successful petition to the
Graduate Affairs Committee. Students may also attempt to satisfy prerequisite require
ments through special examination. Prerequisite courses are completed while the student
is working on the graduate program.
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Different patterns of prerequisites are required for different programs; the responsibil
ity for determining prerequisites rests with the adviser and the graduate student. It is
recognized that the 12 to 16 credits of prerequisites may not be sufficient to prepare all
students for work toward advanc,ad degrees. In such cases, the adviser will discuss with the
student the desirability of comphating additional course work to prepare for a professional
career or for further graduate training. The student must then make a decision based on this
advice. The adviser may not require a student to take specific course work beyond the
minimum required. A statement signed by the adviser indicating how the graduate program
prerequisites have been met must be attached to the student's graduate program proposal.

Master's Degree Requirements-For Plan A, a minimum of 36 credits plus a thesis
are required. Course work must include 8101 and 8001, two additional mass communica
tion seminars, 12 credits in other journalism and mass communication seminars or
courses, and 8 credits in other departments, in addition to the thesis. For Plan B, course
work must include 8101 and 8102, two additional mass communication seminars, 12
credits in other journalism and mass communication courses or seminars, 8 credits in other
departments, and 8 credits insic'e or outside the department for a minimum of 44 credits,
plus a master's project for professional M.A. students and a research project for general
M.A. students. The final examination for the master's degree is oral.

Doctoral Degree Requirements-In consultation with their adviser, students elect
two of four subfields as a dissertation field and a secondary field. The subfields offered are
communication theory and research methodology; history of mass communication;
communication agencies as social institutions; and international mass communication.
Students complete a minimum of 24 credits in the dissertation field and a minimum of 16
credits in the secondary field. A majority of credits in both fields must be offered in 8xxx
courses. In addition, the Ph.D. program must include 12 to 16 credits in the core subfield of
mass communication research. A minimum of 27 credits is required in studies outside the
School of Journalism and Mass Communication, including at least 18 credits in a minor or
supporting field related to the dissertation subfield. The preliminary examinations cover the
dissertation and the secondary and core subfields.

Language Requlrements·-For the master's program, foreign language study is
recommended for students in international mass communication. Consultation with the
adviser is recommended. For the doctoral program, one of the following is required: study
of two foreign languages or the development of high proficiency in one; or study of one
foreign language and a special research technique or collateral field of knowledge.
Acceptable languages are Arabic, Chinese, French, German, Italian, Russian, Spanish,
and Portuguese; others may be accepted with the adviser's approval.

Minor Requirements for Students Majoring In Other Fields-For the Ph.D.,
approval by the adviser and th'3 director of graduate studies in mass communication is
required. Written preliminary examinations are required of all minors.

For Further Information-Detailed information about graduate programs and proce
dures is sent out in response to letters of inquiry. Write to the director of graduate studies,
School of Journalism and Mass Communication, 111 Murphy Hall, University of Minnesota.
206 Church Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Journalism and Mass Communication (Jour)
5131.' INTERPRETIVE REPORTING. (4 cr; prereq 3121 or 3173 or 5155 or 5144,6) Glasser, Ismach, Roberts,

Tichenor, Ward
Advanced problems in reporting <,bout government, politics, social problems, and the arts.
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5133.' INTERPRETIVE REPORTING ABOUT SCIENCE. (4 cr; prereq 3121 or If, 6) Tichenor
Role of journalistic communication in science; scientist-journalist relationships; communicating resu~s of scientific
investigations to public, specialized audiences, and industry.

5141.' OPINION WRITING IN AMERICA. (4 cr; prereq 3xxx writing course, major or grad status for professional
journalism students with If, 6) Carter

Oral and written analysis of major political, economic, and social developments. Persuasive communication in
newspapers and magazines; columnists; commentators.

5143.' INTERPRETATION OF SCIENCE AND TECHNOLOGY. (4 cr; prereq professional journalism major status, 5133
or If, 6) Tichenor

Analysis of scientific research and technological development for mass and specialized media; critical study of
science content in media; audience impact.

5144.' URBAN JOURNALISM. (4 cr; prereq professional journalism major status, 3121 or grad student or professional
experience with If, 6) Ismach

Urban problems and mass media role and performance; specialized reporting and commentary on urban media
policy, and news gathering techniques; analysis of media content; reporting projects and appropriate readings.

5155.' ADVANCED REPORTING METHODS. (4 cr; prereq professional journalism major status, 3101 or grad student
or professional experience with If, 6) Ismach

Investigative techniques for mass media, including quantitative research methods, use of records and documents,
analysis of statistics, advanced interviewing, and methods for adverse conditions.

5171.' ARTS REVIEWING. (4 cr; prereq 3xxx writing course, major or grad status for professional journalism students,
If, 6; offered alt years)

Book, theatre, visual media reviews. Analysis of leading critics and critical periodicals. Weekly reviews.

5174.' MAGAZINE EDITING AND PRODUCTION. (4 cr; prereq 3173 or 5302 or 5322, If, 6)
Writing, editing, illustration, design, layout, photocomposition of a single-Issue magazine.

5182.' SUPERVISION OF SCHOOL PUBLICATIONS. (4 cr; prereq professional journalism major status or If. 6)
Emphasis on editorial content. staff organization, editing, typography, makeup, and business management for
those who plan to advise high school or college newspapers, yearbooks, magazines.

5184.' MASS MEDIA AND THE CLASSROOM. (6 cr; prereq major status in journalism, If, 6)
Introduction to process of education with applications to mass media study. Interaction with leading media
personalities; experimentation with video, sound print, and film production in developing individual and group
messages; exposure to most recent materials.

5221.' PUBLICATION GRAPHICS. (4 cr; prereq 8 cr in 3xxx or 5xxx courses in art and design or If)
Role of printing processes in graphic communication. Technique and production of illustration. Significant
developments in graphic arts technology.

5233.' GRAPHIC DESIGN ANALYSIS. (4 cr; prereq professional journalism major status, 3321 or #, A)
Publication formats for design and efficiency; historical and current trends; field projects; creative problems.

5251.' PSYCHOLOGY OF ADVERTISING. (4 cr, §Psy 5751; prereq Psy 1001) Jones
Psychological principles, research techniques, and applications in advertising and selling. Consumer attitudes
and behavior. Psychological mechanisms upon which effectiveness of advertisements and commericals
depends.

5261.' ADVERTISING: MEDIA ANALYSIS. (4 cr; prereq professional journalism major, 3201 or If, 6) Jones
Print and electronic media, their role in advertising; selection and scheduling; rate structures and policies;
evaluation and use of media and market measurements and data.

5263.' ADVERTISING CAMPAIGN PLANNING AND MEDIA STRATEGY. (4 cr; prereq professional journalism major
status, 5261, Mktg 3000...or If, 6) Busterna

Relation of campaign strategy to media measurement, evaluation, and planning. Coordination of advertising
campaigns; media scheduling and purchasing.

5272.' ADVERTISING COPY·GRAPHICS. (4 cr; prereq 3241, 3321, If, A)
Copy and graphics design for print and television advertising. Preparation and presentation of ads and
commercials for consumer, business, industrial, corporate, and public service advertisers.

5274. SOCIAL, ECONOMIC, AND REGULATORY ASPECTS OF ADVERTISING. (4 cr; prereq sr or grad status, A)
Busterna, Jones

Advertising as an institution. Social and economic criticism. Ethics. Regulation and self-regulation.

5302.' ADVANCED PHOTOGRAPHIC COMMUNICATION. (4 cr; prereq 3301, 6) Schwartz
Codes in photographic communication. Producing photographs for pUblication contexts. Color theory. Examina
tion of important photographers. (Film, processing expenses.)

5303.' PROJECTS IN PHOTOGRAPHIC COMMUNICATION. (4 cr; prereq 5302, 6) Schwartz
Advanced projects in documentary photography; structuring visual narratives. Comparison of exhibition/publica
tion formats. History, ideology approaches to documentary photography. (Film, processing expenses.)
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5316: THEORIES OF VISUAL COMMU~IICATION.(4 cr) Schwartz
Perspectives on study and analy~is of visual communication; contributions from sociology, anthropology.
psychology, and history. Message :>tructure, systems of production, and use of v,sual media.

5322: NEWSPAPER DESIGN. (4 cr; prereq 3321, l'.)
Elements of newspaper design; hlstoncal survey of newspaper makeup; use of typography, photography, hand art
to create visual and verbal commu1icatlOn; legibility stud,es; experimental formats.

5342: ADVANCED CINEMATOGRAPHY. (4 cr; prereq professional journalism major status, 3341 or #, l'.)
Olrected projects in planning, shocting, and editing of silent and sound film. Creative production. Lectures.
laboratory work, and field experien,:e.

5441: ELECTRONIC NEWSGATHERINCi. (4 cr; prereq 3451 or 5302, l'.)
Theory and practice of eHectlve communication with video as applied to broadcast journalism. Lectures,
demonstrations, and exercises in planning, lighting, shooting, editing, and scripting typical broadcast news
assignments. Analysis of theory and research on social impact of electronic journalism.

5442: ADVANCED TELEVISION NEWS. (4 cr; prereq 3451, l'.; 2lect. 3 lab, and 3 news production hrs per wk) Fang
Newsfllm editing; preparing and delivering television newscasts. Current problems, legal and ethical
considerations.

5444: TELEVISION AND RADIO DOCUMENTARY, (4 cr; prereq 5441 Or 5442, l'.; 2 hrs lect per wk. .field and lab hrs as
needed) Fang

Scope and techniques. Production of television or radio news documentaries of broadcast quality.

5501: COMMUNICATION AND PUBLIC OPINION I. (4 cr; prereq 16 cr in social science depts) Carter, Ismach, Kline,
Lee, Tichenor, Wackman

Theories of communication process and of persuasion and attitude change. Functions of interpersonal and
mediated communication in diHusion 01 information and in opmion formation.

5531: COMMUNICATION AND PUBLIC OPINION II. (4 cr; prereq 5501 or Soc 5355) Carter, Kline, Lee, Tichenor,
Wackman

Advanced study of theories and research findings on opinion formation, persuasion, and diffusion of information.
Social sCience contributions to stu,j,es of the process and effects of mass communication.

5549: PUBLIC RELATIONS. (4 cr; premq 16 cr in social science depts) Lindsay
History and development of public relations practice and principles. Process and applications in a variety of
institutional settings. Analysis and critique of public relations in contemporary society.

5559: CASE STUDIES IN PUBLIC REU,nONS. (4 cr; prereq 5549, professional journaiism major status or #, l'.)
Application of public relations principles to solution of problems in business, government, education, and
community. Oesigned to sharpen perceptions, insights, and judgments concerning practical and ethical
questions.

5601: HISTORY OF JOURNALISM. (4 :r) Dicken-Garcia
Development of American newspapers and periodicals, from beginnings in Europe to present day; rise of radio
and television; relation of commurications developments to political, economic, and social trends.

5603: TOPICS IN HISTORY OF JOURNALISM. (4 cr; prereq 5601)
Inlensive sludy 01 significant individJals, newspapers, and periodicals in the United States, 1865-1920. Individual
research proJects.

5606: LITERARY ASPECTS OF JOURNALISM. (4 cr; prereq #, l'.; offered alt yrs) Roberts
Literary aspects of journalism as eXl3mplified in and influenced by works of English and American writers, past and
present. Lectures, discussions, woekly papers.

5611: DEVELOPMENT OF AMERICAN BROADCASTING. (4 cr) Fang, Lindsay
Histoncal and economicdevelopme,nt of radio and television inthe United States; government regUlation, industry
self-regulation, forms of social control, contemporary broadcasting issues; the journalist as broadcaster.

5614. HISTORY OF MASS COMMUNICATION TECHNOLOGY. (4 cr)
History of the instruments of mas:> communication; how they work; their impact on our lives.

5615: HISTORY OF VISUAL COMMmliCATION IN THE MASS MEDIA. (4 cr) Schwartz
Social history of photography, film, and video. Informational, documentary, and entertainment functions of visual
communication. Organizational stluctures. visual styles. and audiences.

5721: MASS MEDIA IN A DYNAMIC SOCIETY. (4 cr; prereq 16 cr in social science depts) Gillmor, Glasser, Ismach,
Ward

Economic, political, and social determinants of character and content of mass communication in America. Impact,
structure, functioning of mass m(,dia. Problems, prospects, and criticism. Professionalism, technology. and
reform.

5725: THE MANAGEMENT OF MEDIA, ORGANIZATIONS. (4 cr; prereq 16 cr in social science depts) Wackman
Media organizations as businesses; economics of mass media; markets, finances, organizationai structure, and
management practices ot principal media industries; issues in media management.
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Mass Communication

5731.' CURRENT COMMUNICATIONS PROBLEMS. (4 cr; prereq professional journalism or mass communication
senior, 16 cr in social science depts, #) Dicken-Garcia, Gilimor, Glasser

Individual project and semmar method of analysis of major contemporary problems of communication, both
descnptive and normative.

5731H.' HONORS COURSE; CURRENT COMMUNICATIONS PROBLEMS, (4 cr; professional journalism or rnass
communications sr; 16 cr in soc,al sCience depts, #, 6) Dicken-Garcia, Gillmor, Glasser

For description, see 5731.

5777.' CONTEMPORARY PROBLEMS IN FREEDOM OF SPEECH AND PRESS. (4 cr; prereq 16 cr in social science
depts) Gillmor

Legal and constitutional derivation of freedom of speech and press with emphasis on case law, judicial theories,
doctrines, tests and values. Speech plus, symbolic, commercial, compelled speech, petition and assembly.
leading press cases, legal research techniques.

5801.' INTERNATIONAL COMMUNICATION. (4 cr; prereq 16 cr in social science depts) Carter, Lee, Lindsay
Global telecommunications, channels, and artifacts of International mass communication. Problems in the free
flow of intormation. Roles of international organizations, journalism. Mass communication in social, political,
educational, economic development; implications for conflict resolution.

5825.' WORLD COMMUNICATION SYSTEMS. (4 cr; prereq 16 cr in social science depts) Lindsay
Mass media systems of the world, described and analyzed regionally and nationally, with special reference to
historical roots, social, economic, and cultural context, contemporary conditions and prospects, and the relevance
of journalism and mass communication to International affairs.

5826.' MASS COMMUNICATION SYSTEMS OF WESTERN EUROPE. (4 cr; prereq 16 cr in social science depts)
Lindsay

Implications of mass media and telecommunications. analyzed as to historical origins, contemporary sociocultural
issues, and the roles of mass communication in Western European and internalional affairs.

5970.' ADVANCED PROJECTS IN JOURNALISM. (1-4 cr per qtr [max 8 crl; prereq major status for professional
journalism or mass communication students, B avg, #, 6)

Individual research.

5970H.' HONORS COURSE; ADVANCED PROJECTS IN JOURNALISM. (1-4cr perqtr [max8cr]; prereq major status
for professional journalism or mass communication students, B avg, #, 6)

5990.' SPECIAL TOPICS IN MASS COMMUNICATION. (4 cr per qtr [max 8 crl; prereq major status for professional
journalism or mass communication students, #, 6)

Topics announced in Class Schedule.

8001-8002.' SEMINAR: MASS COMMUNICATION RESEARCH. (4 cr perqtr; prereq introductory course in statistics or
~, #, 6) Carter, Kline, Tichenor, Wackman

Principles and perspectives; documentary research methods; problems in measurement of attitudes and
opinions; current methodology; theoretical concepts in mass communication.

8101.' PERSPECTIVES ON MASS COMMUNICATION. (4 cr) Glasser, Ward
Introduction to mass communication scholarship through examination of major communication theories, analysis
of media institutions, and overview of mass communication as a field of study.

8102.' MASS COMMUNICATION RESEARCH IN ACTION. (4 cr; for MA students only) Glasser, Ismach
Introduction to purposes and practices of mass communication research through examination of research
methods and findings that bear on contemporary issues and problems faced by communication professionals,

8211.' SEMINAR: ADVERTISING RESEARCH. (4 cr) Jones, Wackman
Advertising as persuasive communicallon. Application of research findings and techniques of related social
sciences to the advertising decision-making process. Comparison of quantitative and qualitative techniques.
Survey of new developments in creative media and market research,

8317.' SEMINAR IN VISUAL COMMUNICATION, (4 cr; prereq 5316 or #)
Research in visual communication. Theoretical approaches, analysis of research methodologies.

8442.' SEMINAR: BROADCAST NEWS. (4 cr; prereq 5442 or #) Fang
Major issues in broadcast journalism; confrontations between federal government and network news depart
ments; historical studies of broadcast news.

8513.' SEMINAR: MASS COMMUNICATION RESEARCH. (4 cr per qtr; prereq 8002 or #)
Research practicum; individual projects; problems in measurement of media content, attitudes, and opinions;
current methodology; application of theoretical concepts in mass communication.

8514.' SEMINAR: MASS COMMUNICATION THEORY. (4 cr; prereq 5531, #, 6) Carter, Kline, Lee, Wackman
Research concepts and findings that offer promise for development of a general theory of mass communication,
Emphasis on empirical studies that throw light on problems of professional journalists in trying to communicate
more effectively through mass media,
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8515,8516.' SEMINAR: COMMUNICATION ANALYSIS. (4 cr per qtr; prereq course in statistics, #) Carter, Kline, Lee,
Tichenor

Research designs; procedures for quantitative studies of media control, content, audiences, and effects; structural
models for mass media research; relationships between research and decision making.

8531,' SEMINAR: PUBLIC OPINION AllD PROPAGANDA. (4 cr; prereq 5531, #, 6) Carter
Theoretical bases of public opini01 and propaganda. Developing literature.

8601,8602,8603.' SEMINAR: HISTORY OF MASS COMMUNICATION. (4 cr per qtr; prereq 5601, #, 6) Dicken
Garcia, Roberts

8601: Major historical literature in mass communication; development of a research project. 8602, 8603:
Documentary research in history and development of mass media in the United States.

8606.' SEMINAR: LITERARY ASPECTS OF JOURNALISM. (4 cr; prereq 5606, #, 6) Roberts
Research in literary aspects of jo. rnalism exemplified in careers and works of English and American writers.

8611.' SEMINAR: DEVELOPMENT OF AMERICAN BROADCASTING. (4 cr; prereq 5611)
Analysis of problems related to the I,istory and social, political, economic, and cultural panerns and characteristics
of broadcasting in the United Stales.

8721,8722, 8723.' COMMUNICATION Il.GENCIES AS SOCIAL INSTITUTIONS. (4 cr per qtr; prereq 5721 or equiv or
#, 6) Gillmor, Glasser, Ismach, Ward

Influence and effects of mass communication, internal dynamics of media organizations, criticism and modes of
reform. Theoretical frameworks for analysis.

8776.' GOVERNMENT AND MASS COIIIMUNICATION: ADMINISTRATIVE LAW. (4 cr; prereq 5777 or #, 6) Gillmor,
Glasser

Broadcast regulation, regulation cf advertising, antitrust enforcement. Individual research projects examining
administrative process.

8778.' GOVERNMENT AND MASS COIIIMUNICATION: CONSTITUTIONAL LAW. (4 cr; prereq 5777 or #, 6) Gillmor,
Glasser

Problems of constitutional and tOl1 law affecting press and theories that underlie them.

8779.' GOVERNMENT AND MASS COMMUNICATION. (4 cr; prereq 5777 or #, 6) Gillmor, Glasser
Research tutorial.

8801.' SEMINAR: PROBLEMS IN INTERNATIONAL COMMUNICATION RESEARCH. (4 cr; prereq 5801 or 5825 or
#l Carter, Lee, Lindsay

Research strategies and deSigns mlating to late 20th-century telecommunications and mass communication, with
emphasis on comparative and crQss'cultural analysis and Third World developmental concerns.

8825,8826.' SEMINAR: INTERNATIONAL MASS COMMUNICATION. (4 cr per qtr; prereq 8801 and 5801 or 5825 or
#) Carter, Lee, Lindsay

Main problems and currents of in':ernational mass communication. Focus on policy, conceptual, and research
elements relevant to global dev'310pment applications, Including issues of freedom and constraint, media
technology, and role of Journalism in world affairs.

8828.' MASS COMMUNICATION PROBLEMS OF DEVELOPING COUNTRIES. (4 cr; prereq 8825 or 8826 or #)
Carter, Lee, Lindsay

Analysis of factors-political, cultural, economic-affecting development of mass communication systems on
behalf of Third World aspirations.

8831. SEMINAR: INTERNATIONAL BIIOADCASTING AND WORLD AFFAIRS. (4 cr; prereq 5801 or 5825 or #)
Broadcast media and their relevarce to diplomacy, regional and glo~ai development, and contemporary issues in
the transfer of news, information a"d entertainment materials. Anempts by the U.N., I.T.U., and other international
and regional bodies to establish standards for satellite communications.

8970. ADVANCED PROJECTS IN MAS,S COMMUNICATION. (1-4 cr per qtr [max 8 crl; prereq grad major or minor in
mass commUnication, If, 6)

Individual research.

8990.' SPECIAL PROBLEMS IN MASS COMMUNICATION. (4 cr per qtr; prereq #, 6)
Special topics for seminars.

AgJo 5301. FUNCTIONAL PHOTOGRAPHY

AgJo 5500. RESEARCH: COMMUNICATION STRATEGIES

AgJo 5534. RURAL COMMUNICATION MEDIA

AgJo 5600. TRANSFER OF TECHNOLOGY

AgJo 5936.' SPECIAL PROBLEMS III AGRICULTURAL COMMUNICATION
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MATHEMATICS (Math)
Regents Professor: Lawrence Markus; James B. Serrin, Jr.

Professor. Willard Miller, Jr., head: Alfred Aeppli; Donald G. Aronson; John Baxter; Thomas Berger; Charles C. Conley;
John A. Eagon; Robert Ellis; Jerald L. Ericksen; Eugene B. Fabes; Bert Fristedt; Steven A. Gaal; J. Gil de Lamadrid;
Jay Goldman; Leon W. Green; Robert M. Hardt; Morton Harris; Dennis Hejhal; Naresh Jain; Donald W. Kahn; Carlos
E. Kenig; Harvey Keynes; David Kinderlehrer; Walter Littman; Warren S. Loud; Albert Marden; Charles McCarthy;
Richard McGehee; William Messing; Norman G. Meyers; William D. Munro; Johannes C. C. Nilsche; Steven Orey;
William F. Pohl; Marian B. Pour-EI; Karel Prikry; William E. Pruitt; Edgar Reich; Peler A. Rejlo; J. Ian Richards; Joel
Roberts; David Sattinger; George A. Sell; Yasutaka Sibuya; Steven I. Sperber; Marvin L. Stein; David A. Slorvick;
Sidney Webster; Hans F. Weinberger; Dennis E. White

Associate Professor: Stephen B. Agard; Maury Bramson; George Brauer; Mark Feshbach; David Frank; E. Gebhard
Fuhrken; Lisl N. Gaal; Paul B. Garrett; Hillel Gershenson; Lawrence F. Gray; Robert D. Gulliver, II; Laurence Harper;
Howard Jenkins; Max A. Jodeit, Jr.; James T. Joichi; William E. Lang; Mitcheli B. Luskin; Chester L. Miracle;Wei-Ming
Ni; Peter Olver; S. Mary Rees; Wayne Richter; Dennis Stanton; Warren B. Stenberg; Charlotte T. Slriebel; James E.
Thompson

Assistant Professor: John D. Fay; Richard Moeckel; Georgia Triantafillou

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all degrees and to all major fields.

Degrees Offered-M.A. (Plan A and Plan B), M.S, (Plan A and Plan B), and Ph.D.

Curriculum-Special areas of research include ordinary and partial differential
equations; probability; real, complex, harmonic, functional and numerical analysis; differ
ential and algebraic geometry; topology; group theory and ring theory; logic and combina
torics.

See also Control Science and Dynamical Systems, Fluid Mechanics, and Operations
Research in this bulletin for Ph.D, programs that rely heavily on mathematics.

Prerequisites for Admlsslon-A solid background in single and multivariable
calculus and a minimum of 15 credits of mathematics at the upper division level, including a
three-quarter sequence in either analysis or linear algebra, are required.

Students entering with a bachelor's degree are usually admitted to the master's
degree program. Transfer to the Ph.D. program is made when the written Ph.D. preliminary
examination is passed.

Special Application Requirements-The Graduate Record Examination Subject
(Advanced) Test in mathematics is strongly recommended (particularly for applicants
seeking financial aid) but not required.

Master's Degree Requirements-At least one three-quarter 8xxx mathematics
sequence is reqUired; additional 8xxx course work may be required depending on the
student's program. The final examination is oral.

For further information, see the publication Requirements for the Plan B Master's
Degree in Mathematics.

Doctoral Degree Requirements-The written preliminary examination, given twice
each year, covers basic analysis, basic algebra, and basic point set topology. Students
may take this examination on entry and should ordinarily pass the examination during their
second year. All new teaching assistants and fellowship students are required to take this
examination in the fall quarter of their first year in residence. After passing the written
examination and completing the course work for the program, students may take the
preliminary oral examination for the Ph.D. degree. This examination is given three times a
year-in September, December, and June. It consists of four parts, weighted equally, that
examine the following: real and complex analysis; algebra or topology or geometry; a three
quarter 8xxx mathematics sequence; and the minor or supporting program. Students
normally take this examination during their third or fourth year, depending on their
undergraduate preparation.
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If a supporting program is chosen, it may consist partly or entirely of mathematics
courses.

For further information, SHe the publication Requirements for the Ph.D. Degree in
Mathematics.

Language Requirements-For the master's degree, one foreign language, and for
the doctoral degree, two foreign languages are required from among the following: French,
German, Russian, and Italian.

Minor Requirements fol' Students Majoring In Other Fields-For the master's
degree minor, a three-quarter 8xxx or 5xxx sequence is required. For the Ph.D. minor in
mathematics, course work must include 1) a three-quarter 8xxx sequence or a three
quarter 5xxx sequence that has two quarters of 5xxx course work as prerequisites, or one of
the following sequences: 528::~-5283-5284, 5571-5572-5573 or 5612-5613-5614; and 2)
any three-quarter 8xxx or 5xxx sequence or any two two-quarter 8xxx or 5xxx sequences.

For Further Information-Contact the director of graduate studies, School of
Mathematics, 127 Vincent Hall University of Minnesota, 206 Church Street S.E., Minneap
olis, MN 55455.

Note: Certain 5xxx courses are acceptable only for satisfaction of the minor require
ments in mathematics and may not be counted toward the total credits required for a
master's or doctoral program in mathematics. Such courses are designated by the phrase
"does not carry grad cr in math."

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5056. THEORY OF INTEREST. (4 cr; prereq 1231 or equiv; does not carry grad cr in math)
Application of compound interest formulas to determine present value. payment schedules, and effective interest
and discount rates for installment loans. annuities. sinking funds. bonds. and other securities, including differing
payment periods and interest ceonverSlon periods.

5057, ACTUARIAL SCIENCE PRINCIF'LES-L1FE CONTINGENCIES I. (4 cr; prereq 1231. 5056 or 1131.1221.5056;
does not carry grad cr in math)

Single life functions: measurement of mortality. life annuity premiums. life insurance premiums, policy reserves,
expense margins. and special topics.

5058. ACTUARIAL SCIENCE PRINCIPLES-LIFE CONTINGENCIES II. (4 cr; prereq 5057; does not carry grad cr in
math)

Continuation of 5057. MUltiple life functions: mUltiple-decrement function (tables) and tables with secondary
decrements. Generalized model~.. Relationships involving compound contingent functions defined and used with
forces of Interest.

5070. TOPICS IN THE HISTORY OF MODERN MATHEMATICS. (4 cr [may be repeated for cr with 6]: prereq one 5xxx
math sequence or equ v; does not carry grad cr in math)

Mathematical developments within the last 200 years.

5081. FUNDAMENTAL TOPICS IN AI~ALYSIS. (4 cr; prereq ~3531 or 3211; does not carry grad cr in math)
Limits; uses of a deep property of the real numbers; correct uses of term "infinity"; possibly other topics. Proofs by
mathematical induction and by :ontradiction.

5082. FUNDAMENTALS OF ALGEBRA. (4 cr; prereq 3511 or 3142 or 3221 or equiv; does not carry grad cr in math)
Number theory. including fundamental theorem of arithmetic and congruences; at least one general algebraic
structure-group ring. or field; ecuivalence relations; possibly other topics. Proofs by mathematical induction and
by contradiction.

5083. FUNDAMENTALS OF GEOMElRY. (4 cr; prereq 3511 or 3211 and 3221 or 3142 orequiv; does not carry grad cr
in math)

One non-Euclidean geometry, including attention to the axiomatic approach; some topic involving three or more
dimensions; some use of tran~;formatlons; possibly other tOPiCS. Proofs by mathematical induction and by
contradiction.

5151. ELEMENTARY SET THEORY. (4 cr; prereq 3211 or equiv or #; does not carry grad cr in math)
Basic properties of operations on sets. cardinal numbers. simply ordered sets. well-ordered sets, ordinal numbers,
axiom of choice, axiomatics.
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5152. ELEMENTARY MATHEMATICAL LOGIC. (4cr, §5162; prereq3211 orequivor #: does not carry grad cr;" math)
Grammar and semantics of first and second order languages; relational structures; a deductive system for first
order logic; completeness theorem: axlomatics of formal theories.

5162-5163-5164. MATHEMATICAL LOGIC. (4 cr per qtr; prereq 3211 , 3142...or 3211 , 3221 ...or equiv...or Phil 3202 or
#)

5162: Theory of computability: notion of algorithm, Turing machines, primitive recursive functions, recursive
functions, Kleene Normal form, recursion theorem. 5163: Provability and truth in formal systems: propositional
and predicate logic, models of axiom systems, GOdel completeness theorem, nonstandard analysis. 5164:
Godel incompleteness theorem: decidable and undecidable theories, models of arithmetic.

5200, TOPICS IN ALGEBRA, (4 cr; prereq #)

5209. THEORY OF NUMBERS. (4 cr; prereq 3211 or equiv or #; does not carry grad cr in math)
Rigorous introduction to elementary theory of numbers developed up to classical results about congruences to a
prime modulus (e.g., Fermat's Theorem). Another advanced topic such as continued fractions, Gaussian ;"tegers,
or quadratic reciprocity usually covered.

5232-5233. COMPUTER-ORIENTED LINEAR ALGEBRA. (4 cr per qtr, §5242-5243, §5262 or §5282 if content was
linear algebra, §5264, §5284; prereq 3142 or 3221 or equiv or #; does not carry grad cr in math)

Linear transformations on finite dimensional vector spaces. Linear dependence, matrix algebra, inner products,
orthogonality, matrix inversion presented from algorithmic viewpoint, with students constructing and running
illustrative computer programs. Eigenvalues and eigenvectors, Jordan canonical form, polar representation of
linear transformations, determinants.

5242-5243, LINEAR ALGEBRA WITH APPLICATIONS. (4 cr per qtr, §5232-5233, §5262 or §5282 if content was linear
algebra, §5264, §5284; prereq 3142 or 3221 or equiv ar #; does not carry grad cr in math)

Systems of linear equations, finite dimensional linear spaces, bases, linear transformations, matrices, determi
nants, eigenvalues, reduction to canonical forms, quadratic and bilinear forms, applications.

5244. GROUP THEORY. (4crperqtr, §5262, §5282; prereq 3142 or3221 or equiv or #; does not carry grad crin math)
Permutation groups, groups related to geometrical configuration; invariant subgroups, Jordan-HOlder composi
tion theorem, Syiow groups, Abelian groups, elementary divisors, applications.

5262-5263-5264. MODERN APPLIED ALGEBRA. (4 cr per qtr; prereq 3221 or 3142 or equiv)
Modern algebra developed in an application-oriented way. Sets, functions, binary relations, graphs, and partially
ordered sets with applications to finite state machines, matrix models, and trees. Groups, modular arithmetic,
polynomial rings, finite fields, and linear algebra with applications to switching functions, cyclic codes, shift
registers, fast adders, and enumeration.

5282-5283-5284. FUNDAMENTAL STRUCTURES OF ALGEBRA. (4 cr per qtr; prereq one soph-Ievel sequence or
# ...some previous abstract math recommended)

Theory course, principally for students planning mathematics graduate work. Group theory: normal subgroups,
homomorphisms, automorphisms, and the theorems of Lagrange, Cayley, and Sylow. Ring theory: r;"96, ideals,
integral domains, Euclidean rings, polynomIal rings, fields. Linear algebra-abstract approach to vector spaces,
linear transformations, and the theory of canonical forms including the Jordan and rational canonical forms.

5291. PROBLEM-SOLVING COURSE: ALGEBRA. (1-4 cr; prereq 5282-83-84 or equiv or #)
Development of advanced problem-solving skills in various topics of algebra covered in 5282-83-84 or equivalent
courses.

5341-5342. INTRODUCTION TO TOPOLOGY. (4 cr per qtr; prereq one soph-Ievel sequence or # ...some previous
abstract math recommended)

Settheory: axiom of choice, Zorn's lemma. Metric spaces: completeness, compactness, continuity. Basic point set
topology: countability and separation axioms, Urysohn's lemma, compactness, connectedness, product spaces.

5343. INTRODUCTION TO ALGEBRAIC TOPOLOGY. (4 cr; prereq 5342)
Classification of two-manifolds, fundamental group, homology theory.

5375. DIFFERENTIAL GEOMETRY. (4 cr: prereq 3211 or equiv or #)
Plane and space curves, Frenet formulas, elementary theory ot surfaces.

5376-5377. DIFFERENTIAL GEOMETRY. (4 cr per qtr; prereq 5375, 1 qtr linear algebra)
Differential forms. Advanced theory of surfaces, integral geometry, R,emanman geometry

5391. PROBLEM·SOLVING COURSE: TOPOLOGY. (1-4 cr; prereq 5341-42 or equiv or #)
Development of advanced problem-solving skills in vanous topics ot topology covered in 5341-42 or equivalent
courses.

5404. VARIATIONAL PROBLEMS. (4 cr; prereq 32", 3066...or 321 t, 3221...or equiv or #)
Introduction to the calculus of variations and its applications. Topics include fundamental theory, Euler-Lagrange
equations, necessary and sufficient conditions, stability, isopenmetric problems, rudiments of the Mayer
Lagrange-Bolza problem, multiplier rule, direct methods, Rayleigh-Rrtz method, eigenvalue problems, multiple
integrals.
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5427. APPLIED MATHEMATICS FOR -rHE LIFE SCIENCES. (4 cr; prereq 3211,3066, 3142...or 3211, 3221 ...or equiv
or #)

Mathematical tools useful in deterministic models arising in life sciences. Linear systems of difference and
differential equations. Stability 0'- nonlinear systems, including iinearization techniques and Liapunov theory.
Exampies from demography, population ecology, and population genetics.

5428. MATHEMATICAL MODELS IN ECONOMICS AND THE SOCIAL AND MANAGEMENT SCIENCES. (4 cr;
prereq 3211, 3066, 3142...or 3211, 3221...or equiv or #)

Some mathematical models ard associated mathematical techniques for describing behavior of and for
optimizing various systems. How to find a model to fit a given situation.

5441. MATHEMATICAL THEORY OF FLUID FLOW. (4 cr; prereq 5568 or 5572 or equiv or #)
General equations of fluid mechanics. Thermodynamics. Ciassical constitutive equations. Specialization to
various subfields of fiuid mechanics, including hydrostatics, barotropic perfect fiuids, gas dynamics, and viscous
flow theory. Examples of exact :;elutions.

5447-5448-5449. MATHEMATICAL THERMODYNAMICS. (4 cr per qtr; primarily for math majors interested in
applications, engineers, scientists; prereq 3066, 5601...or 5613...or 5567, 5568...or #)

5447-5448: A careful introduction to mathematical structures underlying classical thermodynamics. Concepts of
heat, hotness, and materiai syslems, rigorous formulation of laws of thermodynamics, general accumuiation
theorem, absolute temperature, Carnot cycles (and efficiency of heat engines). Applications to reversible and
distributed systems, concept of entropy. 5449: Equilibrium of thermal systems. Gibbsian equilibrium theory and
phrase rule; applications to mixtures and phase transitions. Mechanical theory of equilibrium. Thermodynamics of
irreversible processes; theory ot quasi·ideal systems and continuous systems. Clausius-Duhem inequality.

5457-5458-5459. METHODS OF APPLIED MATHEMATICS. (4 cr per qtr; prereq 3211, 3066...or 3211 ,3221...or equiv
or #)

Analytic tools used in applications of mathematics; emphasis on technique. Real and complex variables, matrices,
ordinary and partial differential flquations, calculus of variations, asymptotic expansions.

5473-5474-5475. ANALYSIS OF NUMERICAL METHODS. (4 cr per qtr; prereq 3211 and 3142 or equiv for 5473-
5474...3211,3221 or 3211,3142,3066 or equiv for 5475)

Interpolation and approximation IJy polynomials. Solution of linear and nonlinear systems of equations. MethodS
for eigenvaiue problems. Numericai integration. Numerical solution of ordinary differential equations. Selected
topics if time permits.

5476. THEORY OF APPROXIMATIOIIIN NUMERICAL ANALYSIS. (4 cr; prereq CSC; 5302, 5566 or 5573)
Orthogonal functions. Chebyshllv approximations, trigonometric approximations, saturation classes, rational
approximations in several variables, spline interpolation and approximations, use of approximations in computing.

5477-5478-5479. APPLIED NUMERIC"L ANALYSIS OF PARTIAL DIFFERENTIAL EQUATIONS. (4 Cfperqtr;prereq
5567 or 5571 Or equivi

Numerical methods for the parfial differential equations of linear and nonlinear elasticity, compressible and
Incompressible fiuid flow, multiJhase flow, heat transfer, and other selected systems of partial differential
equations.

5512. DIFFERENTIAL EQUATIONS WITH APPLICATIONS. (4 cr; prereq 3211, 3066...or 3211, 3221 ...or equiv or #;
does not carry grad Cf in math)

Applications, review of special techniques, and numerical approximation for first-order equations. Euler and
Runge-Kutta methods with error analysis. Applications and power series solutions for second-order equations.

5513. DIFFERENTIAL EQUATIONS WITH APPLICATIONS. (4 cr; prereq 5512; does not carry grad Cf in math)
Applications and Laplace transforms for second-order linearequations. First-order linearsystems with elementary
linear algebra. Phase-plane ancllysis with applications. Boundary value problems and an introduction to partial
differential equations.

5514. INTEGRAL EQUATIONS. (4 cr; prereq 5512...or 3221, 5601...or 3066, 5601...or equiv or #)
Integral equations; Fredholm formula, Neumann series, Laplace transforms, successive approximations, and
numerical methods. Relation of integral equations to systems of linear algebraic equations and to differential
equations.

5521-5522·5523. INTRODUCTION Tel ORDINARY DIFFERENTIAL EQUATIONS. (4 cr per qtr; prereq one soph-Ievel
sequence or #; abstrElct math recommended)

5521: Existence and uniqueness theorems; successive approximations; differential inequalities; linear systems;
fundamentai matrix solutions; linear systems with constant coefficients; variation of parameters. 5522: Phase
plane anaiysis; Poincare-Bendixson theory; linear and nonlinear oscillations; stability theory; asymptotic
behavior of solutions; control theory. 5523: Power series solutions, majorant method; regUlar and irregular
singular points; error estimates, perturbation methods.

5567. FOURIER SERIES AND BOUNDARY VALUE PROBLEMS. (4c(, §5571; prereq 3211, 3066...or 3211, 3221...or
equiv or #; does not carry grad cr in math)

Partial differential equations of theoretical physics. Fourier series, proof of convergence, orthogonal systems.
Sturm-Liouville systems, solution of boundary value problems by separation of variables, applications.
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5568. ELEMENTARY THEORY OF COMPLEX VARIABLES. (4 cr, §5572; prereq 3231 or 5602, or equiv vector
analysis course)

Derivative and integral of a function of a complex variable. Cauchy's integral theorem and formula, residues.
Application to evaluation of integrals, conformal mapping.

5569. OPERATIONAL MATHEMATICS. (4 cr, §5573: prereq 5568; does not carry grad cr in math)
Laplace transforms, Fourier transforms, inversion theorems; applications to differential equations.

5571-5572-5573. ELEMENTARY PARTIAL DIFFERENTIAL EQUATIONS. (4 cr perqtr. §5568 for 5572.5573; prereq
5603 or 5613)

Partial differential equations of theoretical physics, one-dimensional wave equation. characteristics, classification
of second-order equations, heat and Laplace equations, uniqueness, maximum pnnciple, orthogonal systems.
Fourier senes, separation of variables. Complex numbers, denvatlves and integrals 01 analytic functions,
elementary functions and their geometry, Cauchy's integral theorem and formula, Laurent expansions. evaluation
of contour integrals by reSidues. Fourier and Laplace transforms and their inversion, method of residues,
applications to ordinary and partial differential equations, applications to heat, wave, and Laplace equations.

5578-5579. COMPLEX ANALYSIS AND ITS APPLICATIONS. (4 cr per qtr, §5572; prereq 3231 or 5602 or 3531 or
equiv course in vector analysis)

Expanded version of 5568, With more material in both analytic function theory and applications to physics,
engineering, and other areas 01 mathematics. Topics include additional material on conformal mappings,
Riemann theta function. and fluid flows.

5601-5602-5603. ADVANCED CALCULUS. (4 cr per qtr; prereq 3211 or equiv or #: does not carry grad cr in math)
5601: Differentiation ollunctions of several variables; vector algebra; curves in three dimensions; directional
derivative and gradient, inverse transformation and impliCit function theorems; change of variables in multiple
integrals. 5602: Line and surface integrals; Stokes's theorem; convergence of infinite series; orthogonal functions;
uniform convergence; integration and differentiation of series. 5603: Real numbers; continuous lunctions; limits;
properties of continuous functions; differentiation; the Riemann integral; improper integrals.

5612-5613-5614. INTRODUCTION TO ANALYSIS. (4 cr per qtr; principally for students planning grad work In
mathematics, and as preparation lor grad courses in analysis; prereq one soph-Ievel sequence or #)

Theory 01 real numbers; elements of point set theory; limits; differentiation; multivariable analysis.

5615. LEBESGUE INTEGRAL. (4 cr; prereq 5603 or 5612 or #)
Basic limit theorems. Comparison with Riemann integral. Lebesgue measure. Absolute continuity.

5679. PROBABILITY. (4 cr, §5681; prereq 3211 or equiv or #; does not carry grad cr in math)
Elementary principles of probability, total and compound probability, expectation, repeated trials, and topics
chosen from the following: Stirling formula, the probability integral, geometrical probability, probability of causes.
Bayes's theorem, errors of observation, principle 01 least squares.

5681-5682-5683. INTRODUCTION TO PROBABILITY. (4 cr per qtr; prereq 3531 or 3631 or two 5xxx math courses or
Stat 5133 or #)

Logical development and various applications of probability. Probability spaces, random variables, central limit
theorem; Markov chains.

5691. PROBLEM·SOLVING COURSE: ANALYSIS. (1-4 cr; prereq 5612-13-14 or equiv or #)
Development of advanced problem-solving skills in various topics in analysis covered in 5612-13-14 or equivalent
courses.

5701. ENUMERATIVE COMBINATORICS. (4 cr; prereq 3211 or equiv, 3rd-yr standing ...soph-Ievellinear algebra is
l' helpful)

Basic enumeration. Sets, permutations, distributions, partitions, generating functions (exponential and ordinary),
recurrence relations, methods of inclusion-exclusion, and Polya theory.

5702. GRAPH THEORY AND OPTIMIZATION. (4 cr; prereq 3211 or equiv, 3rd-yr standing; soph-Ievellinear algebra
helpful)

Basic concepts in graph theory. Connectedness, Hamiltonian and Eulerian paths, trees, colorings, and matchings.
Topics in optimization: networks, flows, spanning trees, and graph algorithms. Definitions and examples of
designs, Latin squares, and codes.

5703. CONSTRUCTIVE COMBINATORICS. (4 cr; prereq 5701 or equiv, some knowledge of programming language)
Algorithmic and bijective approaches to permutations, subsets. trees, tableaux, partitions, ranking and unranking
algorithms. Connections with generating functions. Lagrange inversion formula.

5900. TUTORIAL COURSE IN ADVANCED MATHEMATICS. (Cr ar; prereq #)
Qualified students whose needs are not met by courses offered may make arrangements to study the content of
other graduate courses regularly offered by the department.

8140-8141·8142. APPLIED LOGIC. (3 cr per qtr; prereq #)
8140: Theory of computability: Turing machines, partial recursive functions, recursive functions, primitive
recursive functions, Kleene Normal Form, Smn-theorem, recursion theorem, reducibilities and degrees of
unsolvability; complexity of computation-polynomial time, nondeterministic polynomial time, and polynomial
space computabillties, 'P=NP' problem. 8141: Propositional and predicate logic with selected applications to
computer science (e.g., program verification, machine proving, data base theory). 8142: Selected topics.
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8150-8151-8152. AXIOMATIC SET ntEORY. (3 cr per qtr; prereq 5162-5163-5164 or #) 1
Axiomatrc development of set theory, set theory as a foundatron for mathematics. Consistency and independence
of the axiom of choice, the contirluum hypothesis and other questions, theory ot types, theory of categories and 1
other alternative systems. j

8166-8167-8168. RECURSION THEOI~Y. (3 cr per qtr; prereq 5162-5163-5164 or #) ~
Detailed analysIs of the concept of computability-including a discussion of the various equivalent definitions of
this concept; primltrve, general, and partial recursive tunctlon!T-the enumeration theorem and the recursion
theorem: recursive and recursive.ly enumerable sets (including the priority method); relation between recursively I
enumerable sets and formal theories, creative and effectively inseparable theories; arithmetical and analytic
hierarchie!T-includlng a discussion of constructive ordinals; higher order computability. .,.

8172-8173-8174. MODEL THEORY. (3 cr per qtr; prereq 5164 or #)
Study of the Interrelationship between formal languages (first order, as well as higher order, infinitary. etc.) and
model structures based on the notion of satrsfaction (two-valued, as well as other, e.g., Boolean valued); basic
theorems (Lowenheln-Skolem tlleorems, compactness theorems, etc.); characterization of classes (EC, PC,
etc.); preservation of properties under algebraiC constructions; ultraproducts; special kinds of structures
(homogeneous, saturated, etc.) applicatrons to classical branches ot mathematics.

8181-8182-8183. FORMAL LANGUAGES AND AUTOMATA. (3 cr per qtr; prereq 5162, ~5163, ~5164)

Theory of computability. finite automata theory, algorithmic languages, formal aspects of the organization of
abstract and actual machines.

8190-8191-8192. TOPICS IN LOGIC. (1-3 cr per qtr; prereq 5164 or #)

8200-8201-8202. GENERAL ALGEBFIA. (3 cr per qtr; prereq 5284 or #)
8200: Sets with compositions. Groups and semigroups with operators. Homomorphism theorems. Jordan-Holder
theorem. Abelian groups. Finitely generated groups. Rings, modules, and fields. Ideals and quotrents. Commuta
tive rings. especially polynomial ,nd power series algebras. Unique factorization. Prime fields, finite fields. Finite
field extensions. 8201: Vector spaces and modules. Duality, space of linear maps. Multilinear algebra; tensor
products; speCial algebras. Application to algebraic field extensions; Galois theory. Transcendental field
extensions. Valuations. 8202: Simple and semisimple rings. Chain conditions on rings and modules. Wedderburn
theory. Representations of fintt.. groups.

8203-8204·8205. ALGEBRAIC GEOMETRY. (3 cr per qtr; prereq 8202 and #)
BaSIC concepts of algebraic ge.ometry: properties of curves, surfaces, varieties, schemes, morphisms, and
cohmoiogy of coherent sheaves.

8206-8207-8208. ALGEBRAIC NUMEIER THEORY. (3 cr per qtr; prereq 5342, 8202 or #)
Local and global fields. decomposition of primes, generalized L-functions, local and global class field theory.

8209-8210. HOMOLOGICAL ALGEBRA. (3 cr per qtr; prereq 8202 or #)
Abelian categories, injective and prOjective resolutions, homology, Ext and Tor, universal coefficient theorems,
spectrai sequences.

8211-8212. COMMUTATIVE ALGEBI~A. (3 cr per qtr; prereq 8202 or #)
Noetherian and Artlnlan rings, ocallZatron, flatness, completion, dimension, and depth.

8245-8246-8247. GROUP THEORY. :3 cr per qtr; prereq 8202 or #)
Topics Include the Sylow theorems. p-groups, nilpotent groups. solvable groups, the Jordan-Holder theorem for
groups With operators, automorphism groups, permutation groups, representatron theory for finite groups, finite
simple groups, free groups, and free products.

8250-8251-8252. TOPICS IN GROUP THEORY. (1-3 cr per qtr; prereq #)

8263-8264-8265. TOPICS IN ALGEBRAIC GEOMETRY. (1-3 cr per qtr; prereq #)

8266-8267-8268. TOPICS IN NUMBE,R THEORY. (1-3 cr per qtr; prereq #)

8270-8271-8272. LIE GROUPS AND LIE ALGEBRAS. (3 cr per qtr; prereq 8202 or #)
Groups of matrices, topological groups, local groups, LIe algebras and LIe groups. Structure theorems,
classification of semisimple Lie algebras. Topics in homogeneous spaces and representations.

8290-8291-8292. TOPICS IN ALGEB·RA. (1-3 cr per qtr; prereq 8202 or #)
Topics vary depending on instructor and demand. Consult the instructor about topics to be covered during a
particular quarter.

8306-8307-8308. ALGEBRAIC TOPOLOGY. (3 cr per qtr; prereq 5342 or #)
Axiomatic homology theory; va.rious homology and cohomology theories; introduction to homotopy theory.

8321-8322-8323. HOMOTOPY THEORY. (3 cr per qtr; prereq 5342 or #)
Review of Singular homology and cohomology, homotopy of mappings, extension and retraction, clasSification of
maps of the circle into the Circle, fundamental groups, Hurewicz's theorem, fiber spaces, cross sections. homotopy
groups. homotopy groups of speCial spaces, obstruction theory, homotopy groups of spheres, fundamental
theorems of Morse theory.
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8330-8331·8332. DIFFERENTIAL TOPOLOGY. (3 cr per qtr; prereq 5342 or #)
General introduction to algebraic topology, as far as is needed for development of special tools of differential
topology. Theory and applications 01 differentiable sheaves.

8342-8343-8344. TOPOLOGICAL DYNAMICS. (3 cr per qtr; prereq 5341 or #)
General theory of transformation groups, algebraic theory of minimal sets, structure theorems, flows induced by
vector fields, symbolic flows.

8351-8352-8353. GLOBAL ANALYSIS. (3 cr per qtr; prereq 5284, 5342, 5614 or #)
Smooth manifolds and their maps. Vector bundles, forms, and the global theory of differential operators.
Introduction to infinite-dimensional manifolds.

8360-8361-8362. TOPICS IN TOPOLOGY. (1-3 cr per qtr; prereq 8308 or #)

8365-8366-8367. RIEMANNIAN GEOMETRY. (3 cr per qtr; prereq 5377 or #)
Differentiable manifolds. Riemannian metric. Exterior differential calculus. Methods of global differential geome
try. Differential equations of mathematical physics. Tensor algebra.

8380·8381-8382. TOPICS IN ADVANCED DIFFERENTIAL GEOMETRY. (1-3 cr per qtr; prereq #)

8406-8407-8408. ADVANCED METHODS OF APPLIED MATHEMATICS. (3 cr per qtr; prereq 5459 or equiv or #)
Fundamental linear problems; linear transformations and quadratic forms, orthogonal series, linear integral
equations. calculus of variations, eigenvalue problems and expansions, singular eigenvalue problems and
expansions.

8412-8413·8414. PARTIAL DIFFERENTIAL AND INTEGRAL EQUATIONS OF APPLIED MATHEMATICS. (3 cr per
qtr; prereq 5573 or #)

Linear integral equations; Fredholm's theorem, symmetric kernels, the expansion theorem, Volterra equations,
topics in calculus of variations; Sturm-Liouville problems. Rayleigh-Ritz method, partial differential equations,
introduction and classification. Heat equation and wave equation; energy method. Boundary value problems for
Laplace and Poisson equations. Nonlinear hyperbolic problems.

8430-8431-8432. MATHEMATICAL THEORY OF FLUID DYNAMICS. (3 cr per qtr; prereq 5573, 5602 or #)
Equations of continuity and motion. Kinematics, Bernoulli's theorem, stream function and velocity potential.
Applications of conformal mapping. Foundations of thermodynamics. One-dimensional flow. Plane flow of gas,
characteristic method, hodograph method. Singular surfaces, shock waves and shock layers. Viscous flow,
Navier-Stokes equations, exact solutions; uniqueness, stability, and existence theorems.

8433. MATHEMATICAL ASPECTS OF BOUNDARY LAYER THEORY. (3 cr; prereq 5573,5602 or #)
Navier-Stokes equations, exact solutions illustrating boundary layer concept. Boundary layer equations. General
properties and critique, Theory 01 similar solutions. Goldstein's theorem, Blasius SOlutions, eXIstence theorems.
Von Mises transformation. Qualitative theory, asymptotic behavior, and uniqueness. Remarks on compressible
boundary layers, Stewartson-Illingworth theorem.

8440. VARIATIONAL METHODS IN BOUNDARY VALUE PROBLEMS. (3 cr; prereq 5573 or #)
Variational characterizatIOn of the solution of a boundary value problem in elliptic differential equations.
Construction of arbitrarily close upper and lower bounds for physical quantities such as strain energy, electrostatic
capacity, and virtual mass as well as for solutions of steady state problems in elasticity, potential theory, and
hydrodynamics.

8441_ VARIATIONAL METHODS IN EIGENVALUE PROBLEMS. (3 cr; prereq 5573 or #)
Minimum, maximum-minimum, and minimum-maximum characteristics of eigenvalues and eigenvectors ("natu
ral frequencies" and "normal modes") of various differential operators occurring in mathematical physics,
Methods yielding upper and lower bounds for eigenvalues, Approximation of eigenvectors.

8445-8446-8447. NUMERICAL ANALYSIS OF ORDINARY AND PARTIAL DIFFERENTIAL EQUATIONS. (1-3 cr per
qtr; prereq 5567, 5571 or equiv and 5513 or equiv)

Finite element and finite difference methods for elliptic boundary value problems (e.g., Laplace's equation) and
solution of the resulting linear systems by Gaussian elimination, SOR, conjugate gradients. Numerical methods
for parabolic equations (e.g., heat equation) and hyperbolic equations (e.g.. wave equation). Methods for the
system of linear elasticity, Navier-Stokes equation, and systems of nonlinear conservation laws.

8450-8451-8452. TOPICS IN NUMERICAL ANALYSIS. (1-3 cr per qtr; prereq #)

8460-8461-8462. MATHEMATICAL PROBLEMS IN THEORETICAL PHYSICS. (3 cr per qtr; prereq #)
Topics covered vary from year to year.

8470-8471-8472. TOPICS IN THE MATHEMATICAL THEORY OF CONTINUUM MECHANICS. (1-3 cr; prereq 5573 or
#)

Topics covered vary from year to year.

8480-8481·8482. SELECTED TOPICS OF CELESTIAL MECHANICS. (1-3 cr per qtr; prereq #)

8500-8501-8502. THEORY OF ORDINARY DIFFERENTIAL EQUATIONS. (3 cr per qtr; prereq 5614 or equiv, 5521 or
#)

Existence and uniqueness theorems, linear and nonlinear differential equations, singular points and series
solutions, eigenvalue problems, oscillation and comparison theorems, stability of solutions, periodic solutions,
Poincare-Bendixson theory, equations of Duffing and van der Pol.

331



Fields of Instruction

8516-8517-8518. THEORY OF NONLINEAR OSCILLATIONS. (3 cr per qtr; prereq 8501 or #)
Background from theory of ordinary differential equations. EXistence and stability of oscillations in nearly near
systems, periodic and almost periodic solutions, parametric resonance, invariant manitoIds.

8530-8531-8532. TOPICS IN CONTROL THEORY. (3 cr per qtr; prereq grad course in differential equations or control
theory or #)

Summary of qualitative control theory for ordinary differential systems. Introduction to control of partial differential
systems, differential-delay system,., and other functional systems. Introduction to game theory with recent
developments In differential games.

8540-8541-8542. TOPICS IN DIFFERENTIAL AND DIFFERENCE EQUATIONS. (1·3 cr per qtr; prereq #)

8550-8551-8552, THEORY OF PARTIAL DIFFERENTIAL EQUATIONS. (3 cr perqtr; prereq 5614 or equiv, 5521 or #)
Derivation of special equations. First-order equations. Classification. Cauchy-Kowalewski theorem. Hyperbolic
equations; general theory of charact'3ristlcs, first-order systems, energy method, speclallopics. Elliptic equations;
maximum principle and applications, general theory of the Laplace equation, potential theory, boundary value
problems. High order parabolic equations.

8560-8561·8562. CALCULUS OF VARIATIONS AND MINIMAL SURFACES. (3 cr per qtr; prereq 5614 or equiv. 5521
or #)

Euler's equation, differentiability th·30rems, necessary conditions of Legendre and Weierstrass. isoperimetric
problems. Theory of fields, Hamilton-Jacobi theory. Sufficiency theorems. direct methods. local behavior of
extremals. Local and global propel11es of minimal surfaces. Plateau's problem.

8566-8567-8568. CALCULUS OF VARIIl,TIONS IN THE LARGE. (3 cr per qtr; prereq 5342 or #)
Classical variational theories of differentiable manifolds. Morse theory on finite and infinite dimensional manifolds
with applications to the theory of ~Ieodesics. minimal surfaces. and other variational problems.

8590-8591-8592. TOPICS IN PARTIAL llIFFERENTlAL EQUATIONS. (1-3 cr per qtr; prereq 8609. 8552 or #)

8600-8601-8602. REAL ANALYSIS. (3 cr per qtr; prereq 5614 or equiv or 8702 or #)
Review of fundamental concepts of analysis, elementary set theory. Measures and measure spaces, measurable
functions. Borel and Lebesgue measure. Integration, fundamental convergence theorems, Radon-Nikodym
theorem, Fubini's theorem. Differentiation of functions of a single variable; arc length. Metric. linear. and Banach
spaces; LP spaces, representation of linear functionals; C (X) spaces. Riesz representation theorem. Stone
Weierstrass theorem. Hilbert spac'3. compact operators.

8609-8610. THEORY OF DIFFERENTIA·TlON. (3 cr per qtr; prereq 8602)
Vitali's covering theorem; differentiation of set functions. Radon-Nikodym derivative. Lebesgue set. integral
averaging. Calculus of generalized derivatives. Relation to classical differentiation process. Sobolev-Morrey
inequalities; theory of trace.

8624-8625·8626. GENERALIZED FUNCTIONS. DISTRIBUTIONS, AND APPLICATIONS. (3 cr per qtr; prereq 8702.
8602 or #)

Material from the books of A. Friedman. Gelfand-Silov. Hormander.

8630-8631·8632. WIENER AND FEYNMAN INTEGRALS. (3 cr per qtr; prereq 8602 or #)
8630: Heuristic survey of the field. 8631 : Rigorous proof of countable additivity of Wiener measure. the translation
theorem. and other topics. 8632: Ilnaly1ic and sequential Wiener and Feynman integrals; ILSTOW and related
Feynman integrals.

8640-8641-8642. TOPICS IN REAL ANI'LYSIS. (1-3 cr per qtr; prereq 8602 or #)

8650·8651-8652. THEORY OF PROBA!IILITY. (3 cr per qtr; prereq 8602 or #)
Topics in modern probability theorl. including recent advances in limit theorems and introduction to stochastic
processes.

8656-8657-8658. MEASURE THEORY ('NO PROBABILITY. (3 cr per qtr; prereq 5614 or #)
Measure and measure spaces. measurable functions. integration. fundamental convergence theorems. Radon
Nikodym theorem. Fubini theorem, Kolmogorov consistency theorem. Random variables, distribution functions.
characteristic functions. expectaticn, conditional expectation. martingales. sums of independent random varia
bles. limit theorems including rates of convergence and the Berry Esseen theorem.

8660-8661·8662. STOCHASTIC PROCf'SSES. (3 cr per qtr; prereq 8652 or #)
General theory of continuous parar1eter stochastic processes. Gaussian processes, processes with independent
increments. Markov processes and their connections with functional equations.

8666-8667-8668. STOCHASTIC CONTFIOL THEORY, (3 cr per qtr; prereq 5662 or EE 5703 or 8652 or #)
Stochastic processes with dlscret.l time parameters. controlled random sequences. optimization of stochastic
systems and processes with continuous time parameter.

8672,8673,8674. TOPICS IN COMBINATORIAL THEORY. (1-3 cr per qtr; prereq #)
Combinational geometry. matroid". enumeration. ordered sets and Mobius inversion. Graph theory. coloring
problems, matching theory. design. large sets. statistical physics. finite geometry. linear programming and
algorithms.
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8675. INfORMATION THEORY. (3 cr; prereq 5602 and Stat 5131 ...or Math 5573 and 5681 ...or #)
Mathematical theory of transmission of information in the presence of noise; heuristic background of the problem;
review of some topics from probability theory; the entropy function; discrete memoryless channels; finite memory
channels; continuous channels with additive noise. Axiomatic approach-emphasis on mathematical rather than
engineering aspects.

8680-8681-8682. ERGODIC THEORY. (3 cr per qtr; prereq 8602)
Concepts of ergodic theory'. mixing conditions; norm and almost everywhere ergodiC theorems: entropy. recent
developments.

8690-8691-8692. TOPICS IN THE THEORY Of PROBABILITY. (1-3 cr per qtr; prereq 8652 or #)

8700-8701-8702. COMPLEX ANALYSIS. (3 cr per qtr: prereq 5614 or equiv or 5573 or *)
Review of fundamental concepts of analysis. real and complex numbers, analytic functions and conformal
mapping. Cauchy's theorem and related concepts, sequences of analytic functions. Taylor and Laurent senes,
infinite products; residue calculus: the argument principle. Analytic continuation, algebraic functions.

8706-8707-8708. REAL AND COMPLEX ANALYSIS. (6 cr per qtr; prereq 5284, 5341, 5614 or *1
Theory of Lebesgue integration, corresponding differentiation theory, theory of holomorphic functions. Stresses
interplay and connections between real and complex analysis.

8720-8721-8722. CONfORMAL MAPPING. (3 cr per qtr; prereq 8702 or *)
Mapping of simply connected regions. Riemann's mapping theorem, boundary behavior of mapping function and
its derivatives; Schwarz-Christoffel formula, elliptic modular function. Mapping of multiply connected regions onto
canonical regions. Some variational problems in the complex domain, kernel functions. Applications to potential
theory and aerodynamics. Numerical methods.

8735-8736-8737, RIEMANN SURfACES. (3 cr per qtr; prereq 8702 or #l
Heuristic introduction. Abstract delinitlon of Riemann surface. Examples. Topology of two-dimensional manifolds.
Existence and properties of harmonic functions. Generalized Riemann mapping theorems and the fundamental
polygon. Introduction to classification theory. Method of extremal length. Theory of differentials. Existence of
meromorphic functions. Special case of closed surfaces.

8740-8741-8742. THEORY Of QUASI-CONfORMAL MAPPING. (3 cr per qtr; prereq 8702)
Extremal length. Conformal moduli. Standard extremaf domains. Distortion theorems. Convergence theorems.
Extension of mappings. Analytic definition. Hilbert transform. Beltrami equation.

8780-8781-8782. TOPICS IN SEVERAL COMPLEX VARIABLES, (1-3 cr per qtr; prereq *)

8790-8791-8792. TOPICS IN THE THEORY Of ANALYTIC fUNCTIONS. (1-3 cr per qtr; prereq 8702 or *)

8800-8801-8802. fUNCTIONAL ANALYSIS, (3 cr per qtr; prereq 8602 or *)
Basic properties of topological. locally convex and Banach spaces: theorems of Hahn-Banach, Krein-Milman,
Mazur, Banach-Steinhaus, Eberlein; also open mapping, closed graph, uniform boundedness, Riesz convexrty
theorems; resolvents, spectra, spectral theorem in Hilbert space, integration of vector-valued functions.

8810-8811-8812. TOPOLOGICAL GROUPS, (3 cr per qtr; prereq 8202, 8332 or #)
Work as found in the books of Pontryagin, Weil, Montgomery-Zippin, Rudin, Hewitt.

8830-8831-8832. BANACH ALGEBRAS AND HARMONIC ANALYSIS, (3 cr per qtr: prereq 8202, 8602 or #)
Material from the books of Loomis, Naimark, Rudin, Hewitt.

8845-8846-8847. GROUP REPRESENTATIONS, (3 cr per qtr; prereq 8202, 8832 or #)
Basic properties through the work of Gelfand, Mackey, etc.

8874-8875-8876, NONLINEAR FUNCTIONAL ANALYSIS AND ITS APPLICATION, (3 cr per qtr; prereq 5614 or 8602
or 5573 or #)

Nonlinear problems of mechanics (buckling of plates and shells, hydrodynamic instability, restricted three-body
problem), mathematical economics, nonlinear programmir.g, differential geometry, and partial differential
equations. Necessary concepts from functional analysis (Lebesgue spaces, Holder spaces, Orlicz spaces,
Sobolev spaces) and topology (degree of mapping, Morse theory, Ljusternik-Schnirelmann category). RelatiOns
between solutions of nonlinear problems and their linearizations. Numerical solution methodS.

8880·8881-8882, TOPICS IN OPERATOR THEORY. (1-3 cr per qtr; prereq 8702, 8602 or #l
Linear ordinary differential equations, initial and boundary value problems; linear integral equations, semigroup
theory, dynamical systems. functional analytic methods and necessary Banach space and measure theory
material.

8990-8991-8992. READING AND RESEARCH. (Cr ar)

MATHEMATICS EDUCATION-See Education (Curriculum and Instruc
tion).
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MECHANICAL ENGINEERING AND INDUSTRIAL
ENGINEERING

Professor: Richard J. Goldstein, head; Edward A. Fletcher, director of graduate studies; J. Edward Anderson; Sant Ram
Arora; Perry L. Blackshear; Arthur G. Erdman; Darrell A. Frohrib; Warren E. Ibele; David B. Kittelson; William A,
Kleinhenz; Tarald O. Kvalseth; Benjamin Y. H. Liu; Virgil A. Marple; Thomas E. Murphy; Katsuhiko Ogata; Suhas V,
Patankar; Emil Pfender; Subbiah Raf1alingam; Ephraim M. Sparrow; John S. White

Associate Professor: Max Donath; Thomas H. Kuehn; James D. Lee; Peter H, McMurry; James W. Ramsey; Donald R.
Riley; Charles J. Scott; Richard D. Springer; Patrick J. Starr

Assistant Professor: Norman A. Decker; Terrence W. Simon; Kim A. Stelson; James C. Wilson

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Mechanical Engineering: M,S,M,E. (Plan A and Plan B), M.M.E.,
and Ph.D,; Industrial Engineering: M,S.LE, (Plan A and Plan B), M,LE., and Ph,D,

Curriculum-Course work and research for all graduate degrees are offered in arc
technology; bioengineering; biomechanics; combustion; computer-aided design; com
puter-aided manufacturing; computer graphics; control systems: design; energy conserva
tion; environmental control; environmental engineering; fluid mechanics; heat and mass
transfer; history of science and technology; human factors engineering; industrial engi
neering; innovative methodologies; integration of structural and environmental systems;
lubrication; manufacturing engineering; particle technology; plasma chemistry; plasma
heat transfer, power, propulsion, and applied thermodynamics; socio-economic systems;
solar energy; solar processin~1 and thermochemistry; statistics; structures; systems
dynamics; technology assessmE3nt; thermal energy storage; thermal environmental engi
neering; thermodynamics; transportation; tribology; and vibration, Additional instructional
and research programs can be formulated,

Prerequisites for Admiss,ion-An undergraduate degree in engineering, or in a
closely related scientific field slJch as physics, chemistry, or mathematics, is required,
Unusually well-qualified studen-:s may be admitted directly to the Ph.D, program with a
baccalaureate degree,

Special Application Requiirements-Although test scores are not required, they are
used occasionally in evaluating requests for financial aid. For the Ph,D, program, three
letters of recommendation from senior faculty members at the previous educational
institution are required.

Master's Degree Requirements-For the M,S. degree, students are required to
complete two credits of graduate seminars, The final examination is oral. For the M,M.E.
and M.LE. degree, see PROFESSIONAL MASTER'S DEGREE IN ENGINEERING in the
General Information section of this bulletin.

Doctoral Degree ReqUirements-Students are required to complete three credits of
graduate seminars,

Language Requlrements·-For the master's degree, none, For the Ph,D. degree,
students must demonstrate proficiency in a foreign language appropriate to the area of
research.

For Further Information--Contact the director of graduate studies, Mechanical and
Industrial Engineering, 125 Mechanical Engineering, University of Minnesota, 111 Church
Street S,E" Minneapolis, MN !i5455.

Grad 8777, THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888, THESIS CREDITS: DOCTORAL, (1-16 cr per qtr)
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Mechanical Engineering and Industrial Engineering

Mechanical Engineering (ME)

GRADUATE CREDIT COURSES FOR NONMAJORS
5190. ADVANCED ENGINEERING PROBLEMS. (2-4 cr; open to upper division students; prereq approved deptl

permission form)
Special investigations in variOus fields of mechanical engineering and related areas including independent study
project.

5254. DESIGN MORPHOLOGY WITH APPLICATIONS. (4 cr; prereq upper division mechanical engineering major,
3201-3203-3205 and 3303 and 5342; 2 lab hrs per wk)

Detailed study of design problem formulation and structure of the open·ended solution process based on design
morphology. Case studies and student projects.

5260. ENGINEERING MATERIALS AND PROCESSING. (4 cr; prereq Phys 1291. Chem 1004 or equiv, 1st-yrcalculus)
Introduction to materials and processing including physical and metallurgical properties, consolidation, etc.
Material processing including machining, welding, and deformation processes.

5342. HEAT TRANSFER. (4 cr; prereq 3301, CE 3400 or AEM 3200, upper div IT or grad student; 4 lect hrs per wk)
Steady and unsteady conduction to heat. Convection heat transfer in boundary layer and duct flows; forced and
free convection; condensation and boiling; heat exchanges. Heat transfer by thermal radiation; radiative
properties of black bodies and real surtaces.

ADVANCED COURSES IN MECHANICAL ENGINEERING

DESIGN AND CONTROLS

5203.' ADVANCED ANALYSIS AND SYNTHESIS OF MECHANISM SYSTEMS. (3-4 cr; prereq 3203 or equiv ..com
puter programming desirable, IT or grad student)

Analytical methods of kinematic, dynamic, and kinetoelastodynamic analysis and synthesis of mechanisms.
Computerized design for function, path, and motion generation based on Burmeister theory.

5205.' CREATIVITY IN ENGINEERING DESIGN. (3-4 cr [1 cr term paper option]; prereq 3203, 3205, 3303, 5342 or
equiv, IT or grad student; 3 lect hrs per wk)

Role of creative action at various stages In morphology of the design process. Creative decision making in
developing design criteria, alternative solutions, and their evalualiOn.

5207.' EXPERIMENTAL STRESS ANALYSIS. (4 cr; prereq AEM 3016, IT upper div or grad student; 31ect and 31ab hrs
per wk)

Experimental application and theoretical evaluation of methods of stress analysis. Strain gages, surtace coatings,
photoelasticity techniques. Design of transducing systems utilizing strain.

5209.' FRICTION AND LUBRICATION. (3-4 cr [1 cr term paper option]; prereq CE 3400, AEM 3200 or equiv, IT or grad
student; 3 lect hrs per wk)

Solid friction mechanism and boundary lubrication. Hydrodynamic and hydrostatic lubrication theory applied to
bearing design. Introduction to gas bearings.

5220. COMPUTER-AIDED DESIGN. (4 cr; prereq 3rd-yr ME courses and FORTRAN programming; 31ect and 1 rec hrs
per wk)

Application of computer-aided design techniques to engineering design. Engineering design projects/case
studies utilizing computer implementation of selected numerical techniques, design optimization, and computer
graphical presentation of results.

5221. COMPUTER GRAPHICS IN DESIGN, (4 cr; prereq 5220 or #, IT or grad student; 3 lect and 2 lab hrs per wk)
Introduction to software techniques and hardware for applications of computer graphics to mechanical
engineering design. Modeling and analySIS of systems uSing graphical techniques to enhance human-machine
interaction.

5225. FINITE ELEMENTS IN MECHANICAL DESIGN. (4 cr; prereq 3205, 5342, programming, IT or grad stUdent)
Introduction to fundamentals of finite element analysis, onented to mechanical engineering design applicaliOns.
Extensive examples from industry; stUdent projects involve actual set-up and solution of descriptive problems
using industry-accepted analysis codes and interactive graphics for model generation.

5244.' VIBRATION ENGINEERING. (4 cr; prereq 3201 or equiv, IT or grad student; 4 lect hrs per wk)
Applications of theory of vibration to design and optimization of isolators, detuning mechanisms, viscoelastic
suspensions and structures.

5255. ENGINEERING DESIGN PROJECT. (4 cr [may be repeated forer]; prereq 5254, ME upper div; llect and 21ab hrs
per wk)

Participation in solution of systems design problems with well-developed criteria, order-of·magnitude evaluation
of alternatives, and generation of preliminary design.
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5271.' COMPUTER-AIDED MANUFACTURING: ROBOTICS. (4 cr; prereq 5260 and 5283 or equiv. IT major)
Analysis and design of cOmputer-controlled systems used in the manufactunng environment. Numerical control
(NC) systems design. Robotics; multiJointed manipulator dynamics and control. Sensor feedback and adaptive
control.

5272.' COMPUTER-AIDED MANUFACTURING: AUTOMATION. (4 cr; prereq 5271 or equiv. IT major)
Continuation of 5271. Additional topics include automatic Inspection and assembly techniques; mathematics of
image processing as applied to inspection and robot tracking problem; group technology, parts classification, and
manufactunng cell.

5275. COMPUTER CONTROLLED EXPERIMENTATION. (4 cr; prereq 5283 or equiv; 31ect and 2lab-rec hrs per wk)
AID and D/A conversion. Sampling Theorem, DFT and FFT, analog and digital filter design, simulation, real time
micro- and mini-computer control.

5283.' INDUSTRIAL INSTRUMENTATION AND AUTOMATIC CONTROL, (4 cr; prereq 3201 or equiv, IT or grad
student; 2 lect and 2 lab hrs per wk)

Basic theory of linear feedback control systems. Transfer function representation of electromechanical,
pneumatic, and hydraulic components. Industnal automatic controllers. Root·locus and frequency·response
methods of analysis and design.

5284. CONTROL SYSTEMS. (4 cr; prereq 5283 or equiv, IT or grad student; 4 lect hrs per wk)
State-space analysis of discrete-'ime and continuous-time control systems. Z-transform method, Liapunov
stability analysis. Controlability and observability. Introduction to optimal control and adaptive control.

5285. CONTROL SYSTEMS LABORATORY. (2 cr; prereq IT major, 5283 or equiv)
Experiments designed to Illustrate and apply control theory to mechanical engineering systems. Measurement
techniques, calibration, timing of controls. characterization of sensors and control circuits.

5288. MODELING AND SIMULATION OF DYNAMIC SYSTEMS. (4 cr; prereq 5283 or equiv, IT or grad student; 31ect
and 1 lab-rec hrs per wk)

Generalized approach to deveioping models for describing complex dynamic interactions between mechanical,
electrical, fluid, and thermal systems. Analog and digital simulation. Applications to electromechanical devices,
transducers, hydraulic power, and thermofluid systems.

8210.' ADVANCED VIBRATION ENGItIEERING. (3 cr; prereq 5244)
Advanced dynamics of vibration; vibration in mechanical, electneal, and equivalent systems.

8211-8212-8213.' ADVANCED APPLIED DYNAMICS. (3 cr per qtr; prereq 5244)
Application of principles of dynamics to selected mechanical engineering problems.

8221, ADVANCED COMPUTER GRAPHICS TOPICS, (4 cr; prereq 5221 or equiv)
Advanced 3D computer graphics topics in computational geometry. including 3D curve and surface aigorithms,
geometric modeling. Applications in computer-aided design and manufacturing.

8225. FINITE ELEMENT ANALYSIS: LARGE STRAIN APPLICATION. (4 cr; prereq 5225 or equiv, IT grad)
Finite element analysis of elasticity and plasticity with large strains, material nonlinearity, and incompressibility.
Such topics as fracture mechanics, composite materials, mechanics of rofating body, metal forming. Student
projects involve program develo~ment and/or utilization of general purpose linlte element codes.

8243.' PHOTOELASTICITY. (3 cr; prereq 5207)
Stress by photoelasticity. Stress patterns. Frozen stresses. Solution of individual problems.

8280-8281-8282.' FEEDBACK CONTROL SYSTEMS. (3 cr per qtr; prereq 5284, Math 5572 or ~Math 5572)
Stability analysis of nonlinear control systems. Optimization of multistage decision processes by dynamic
programming techniques. Optimal controi of deterministic and stochastic systems. Optimal filtering and
estimation. Selected topics assoc:iated with recent advances in control theory.

PRODUCTION ENGINEERIN'G

5262.' MATERIAL WORKING AND FABRICATION PROCESSES, (4 cr; prereq 5260, IT or grad student; 3 lecf and 1
rec hrs per wk)

Theory and application of joining techniques, welding, brazing, and adhesive bonding. Metal forming operations,
rolling, swaging, drawing, and sirr ilar operations. Inspection and test methods to control and evaluate fabrication
processes including X-ray, magnetic, metallographic, and chemical methods.

5264.' MATERIAL CONSOLIDATION PROCESSES, (4 cr; prereq 5260, IT or grad student; 31ect and 1 rec hrs per wk)
Theory and practice of material consolidation including casting and powder metal processes. Composite materials
techniques.

5266. MATERIAL FINISHING PROCE:SSES. (4 cr; prereq 5260, IT or grad student; 3 lect and 1 rec hrs per wk)
Theory and practice of metal removal and finishing including mechanical, chemical, and electrolytical methods.
Techniques of surface preparation, plating, abrasive and chemical cleansing, coatings and films,
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5268. PROPERTIES AND FABRiCATION OF PLASTICS. (4 cr; prereq 5260, IT or grad student; 31ect and 1lab-rec per
wk)

Materials, equipment, and processes for fabrication 01 plastics. Principles 01 products and tool design. Hydraulic
and temperature circuit control for equipment.

5270. MATERIAL~DESIGN REQUIREMENTS. (4 cr; prereq 5260, IT or grad student; 31ect and 1 rec hrs per wk)
Fundamental properties of engineering materials including fabrication, treatment. physical and corrosive
properties. Failure mechanism, cost and value analysis as related to material selection and specification.

THERMODYNAMICS AND HEAT TRANSFER

5344. THERMODYNAMICS OF FLUID FLOW. (4 cr; prereq CE 3400 or AEM 3200, IT or grad student; 41ect hrs per wk)
Compressible flow of gases in engineering systems such as nozzles, ducts, combustion chambers, ramjets, pipe
lines, etc. Isentropic flow in variable area passages. Shock waves. Flow with wall friction, heat transfer, and mass
transfer.

5380. REACTOR HEAT TRANSFER. (3 cr; prereq 5342 or equiv, IT or grad student; 3 rec hrs per wk)
Heat conduction with internal heat generation, thermal stresses, liquid metal heat transfer, forced convection in
noncircular ducts, boiling and two-phase flow.

8310.* ADVANCED THERMODYNAMICS. (3 cr; prereq 3303)
Critical examination of thermodynamic principles, equations of state tor liquids. gases, and mixtures. Interpreta
tion of thermodynamic functions and applications to processes, reactions, and equilibrium states.

8311.* STATISTICAL AND NONEQUILIBRIUM THERMODYNAMICS. (3 cr; prereq 8310)
Elements of statistical thermodynamics. Equilibrium considerations, equations of state, heat capacities. Transport
property predictions, thermal conductivity, viscosity, diffusion. Irreversible effects, metastability, mechanism 01
two-phase eqUilibrium. Nonequilibrium effects.

8326. BOILING HEAT TRANSFER AND MULTIPHASE FLOW. (3 cr; prereq 5342 or #)
Phenomena pertaining to boiling heat transfer and multiphase flow; supersaturation, nucleation, bubble
dynamics, interfacial phenomena, boiling crisis, film boiling; flow patterns in two-component two-phase flows. two
phase critical and supercritical flows,

8330.* CONDUCTION. (3 cr; prereq 5342)
Steady and unsteady heat conduction with and without heat sources. Change of phase. Classical and
approximate solutions.

8331.* CONVECTION. (3 cr; prereq 5342)
Heat transfer in laminar and turbulent boundary layer and duct flow. Free convection. Condensation and
evaporation. Convective mass transfer.

8332.* RADIATION. (3 cr; prereq 5342)
Heat radiation of biack bodies and nonblack bodies. Radiation between surfaces and through participating media.

8333.* ADVANCED THEORY OF HEAT TRANSFER. (3 cr; prereq 5342)
Analytical treatment of problems of convection that reflect present knowledge. Boundary layer and pipe flow
solutions and associated mathematical techniques. Heat exchangers and techniques for enhancing heat transfer.

8350.* ADVANCED THERMODYNAMICS OF FLUID FLOW. (3 cr; prereq 5344, 8310 or #)
Mechanism of thermodynamic actions in fluids. Irreversible effects related to viscosity, heat transfer, diffusion, and
chemical reaction. Flow of reactive gas mixtures. Reaction rates and their effects.

8351.* COMPUTATION OF FLUID FLOW AND HEATTRANSFER. (3cr; prereq 8331 or#;3Iectand 1 rec hrsperwk)
Finite-difference methods of solving equations of motions and energy. Mathematical models for turbulence,
radiation, and combustion; their computing implications. Application of prediction procedures to practical
situations.

8352.* ADVANCED COMPUTATION OF FLUID FLOW AND HEAT TRANSFER. (3 cr; prereq 8351. or #; 31ect and 1
rec hrs per wk)

Use of computer program to solve complex problems involving fluid flow, heat transfer, and chemical reaction.
Advanced models for turbulence and chemical reaction. The finite'element method and other methodS of fluid flow
computation.

8353. COMPUTATION OF BOUNDARY LAYER FLOWS. (3 cr; prereq 8351 or #)
Finite-difference methods for solution of boundary layer equations. Use of a computer program tor two
dimensional boundary layers. Wall boundary layers, jets and wakes, flows in pipes, annuli, nozzles and diffusers.

8360. INTRODUCTION TO PLASMA TECHNOLOGY. (3 cr; prereq 5342 or #)
Atomic theory; kinetic gas theory, fundamentals of gaseous electronics; thermal excitation and ionization;
nonequilibrium and equilibrium plasmas; local thermodynamic equilibrium (LTE); introduction to irreversible
thermodynamics of a fully ionized plasma; plasma equations; thermodynamic functions; collisions cross sections.
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8361. INTRODUCTION TO PLASMA TECHNOLOGY. (3 cr; prereq 8360 or #)
The plasma state; plasmas gener2tlon; glow discharges; arcs; rf·discharges sparks and pulsed discharges; shock
waves. Plasma diagnostics; potential probes; magnetic probes; plasma spectroscopy; microwave diagnostics;
shor!-time and high-speed photO:Jraphy; enthalpy probes; laser methods; Interferometry.

8362. INTRODUCTION TO PLASMA TECHNOLOGY. (3 cr; prereq 8360, 8361 or #)
Plasma heat transfer; transport eq Jatlons; transport properties; heat transter with and without current flow; electric
and magnetic field effects. Plasma applications; arc furnaces; extractive meterallurgy; plasma synthesIs; plasma
weldillg. spraYing, and cutllng; MHD power generation; nonthermal plasma processing; thermonuclear fusion.

POWER, PROPULSION, ANI) APPLIED THERMODYNAMICS

5442." VAPOR CYCLE POWER SYSTE.MS. (3-5 cr [1·2 crterm paper option]; prereq 3303, IT or grad student; 31ect hrs
per wk)

Vapor cycle analysIs. regeneration, reheat, compound cycle modifications. combined gas turbine-vapor cycle
systems. billary systems. New energy sources-e.g., solar. geothermal, nuclear.

5443." TURBOMACHINERY. (3·5 cr [1·2 cr term paper option]; prereq 3301. IT or grad student; 3 lect hrs per wk)
Theoretical analysis of energy transfer between fluid and rotor. prrnciples of axial. mixed. and radial flow pumps
compressors, and turbines.

5446, AN INTRODUCTION TO COMBUSTION. (4 cr; prereq 5342 or equiv, IT or grad student; 4 lect hrs per wk)
Flame propagation, quenching and Ignition In a gaseous mlXfure; combustion of solid and liquid particles. and
gaseous jets. Applications to selected propulsion systems. Combustion thermodynamiCs

5455." ROCKET PROPULSION. (3·5 cr [1-2 cr term paper option]; prereq 3303. IT or grad student; 3 hr lect per wk)
Mode of operation and performance limitations ot chemical rockets with liquid, and solid, thermal and
electromagnetic propellant acceleration and the thermodynamiCs of the propulsion process.

5460. INTERNAL COMBUSTION ENGINES. (4 cr; prereq 3301, IT or grad student; 4 lect hrs per wk)
Prrnciples ot power production. fuel consumption, and emissions of gasoline and diesel engines; fuel-air cycle
analysis, combustion flames. knock phenomena, alf flow and volumetric efficiency, mIXture reqUirements, ignition
requlfements and performance.

5461," ADVANCED INTERNAL COMBUSTION ENGINES. (3·5 cr [1·2 cr term paper option]; prereq 5460, IT or grad
student; 3 lect h,. per Nk)

Hydrocarbon fuels, octane and c"tane ratings. additives and deposits; lubrication systems. lubricants, additives
for control of friction; air and liquid coolings; engine design problems.

5462. GAS TURBINES. (4 cr; prereq :3301, IT or grad student; 4 lect hrs per wk)
Gas turbine cycles, regeneration, reheat, and intercooling. Axial and radial flow compressors and turbines; burner
types and combustion efficiency; emissions and nOise. Matchlllg of compressor and turbine. TurbOJet. fanjet, and
turboprop engine performance.

5480. BIOLOGICAL FLUID FLOW. (3·4 cr [1 cr term paper option]; prereq IT student or grad. CE 3400, AEM 3200 or
equlv; 3 lect hrs per w<)

Introduction to rheology and fluid dynamrcs of biological fluids. Blood flow, biological pumping, self-propelled
particles. unusual viscoelastic behavior of biological fluids, and other flUid motions.

8442," ADVANCED POWER PLANTS.. (3 cr; prereq 5442 or equiv)
Individual projects dealing With ,arrous aspects of advanced vapor cycles and associated energy sources.

8443. THERMODYNAMIC ANALYSIS OF POWER SYSTEMS. (3 cr; prereq 3303 or equiv)
Practical problems involVing use of thermochemistry and thermodynamiCs. Flame composition and temperature
calculations. Exhaust gas properties. Vapor pressures and solubilities. Chemical potential and electrode
potentials. fuel cells, and batlerl',s. Efficient use of fuel With emphasis on the second law of thermodynamics.

8444-8445." COMBUSTION SCIENCE. (3 cr per qtr; prereq 5446 or ~5446)

The thermodynamiCs and kinetics of combustion. The nature of combustion problems Ignition. propagation.
quenching, burlllng limits, and tllermochemlstry. The use of statistical thermodynamics to calculate thermody·
namic properties, free energy, "qullibrrum constants. Chemical kinetiCS applied to combustion phenomena.

8450." DYNAMICS OF HIGH SPEED ENGINES. (3 cr; prereq 3205, 5460) Murphy
Inertia forces; balanclllg high sp"ed engllles; engine torque analySIS; torsional vibration. Conferences, aSSigned
readings, and problems,

8453: ADVANCED GAS TURBINES AND JET PROPULSION. (3 cr; prereq 5462)
Gas turbines and ramjets for a rcraft; performance, control, nozzles, aZlal and centrifugal compressors, and
turbines; COOling, lubrication. arrd constructron. Conferences, assigned readings, and problems.

ENVIRONMENTAL ENGINEERING

5603. THERMAL ENVIRONMENTAL ENGINEERING. (4 cr; prereq 3303, 5342 or equiv: 4 lect hrs per wk)
ThermodynamiC propertres of mOist air; H·W diagram for mOist air; solar radiation; heat and water vapor
transmiSSion in structures; effects of thermal envlfonments upon people, processes, and malerials; thermal loads,
thermal envIronmental control systems.
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5604. HEATING AND COOLING LOADS IN BUILDINGS. (4 cr; prereq 5603; 4 lect hrs per wk)
Transient heat transfer through structures; lighting and other internal gains; ventilation; winter and summer design
loads; seasonal energy estlmallon methods; computer simulation programs; codes and standerds.

5605. REFRIGERATION AND AIR CONDITIONING SYSTEMS. (4 cr; prereq 5603; 4 lect hrs per wk)
Vapor compression refngeratlon systems; heat pumps; furnaces and boilers; plpmg and dect layout and sIzing,
operations and control 01 bUilding alf conditioning systems.

5607. INDUSTRIAL VENTILATION AND CONTAMINANT CONTROL. (4 cr; prereq 3303 and CE 3400, IT or grad
student; 4 lect hrs per wk)

Contaminants, dispersion mechanisms. transport. fans, foods. gas cleaners. behavior of lett; and sinks, closed
and open systems, applications to industnal processing and emission control.

5609. AIR POLLUTION. (4 cr; prereq 3303 or #, IT or grad student; 4 lect hrs per wk)
Aif pollution sources, atmosphenc transport, transformations and fate. Aif pollution meteorology, dispersion, and
models. Basic chemistry of secondary pollutant formallon, aerosol growth, air pollutant,vlsibllity relaltonshtps.
Standards and regulations.

5612. ENVIRONMENTAL ENGINEERING. (4 cr; prereq upper div IT or grad student; 4 lect hrs per wk)
Basic principles of engmeenng assessment and control of emissions to alf and water, nOise measurement and
control, handling and disposal ot solid waste.

5613. PRINCIPLES OF PARTICLE TECHNOLOGY. (4 cr; 3303, IT or grad student; 4 lect hrs per wk)
Definition, theory, and measurement of particle properties; particle statlslics; flUid dynamiCs; optical, electncal,
and thermal behavior of particles.

5614. PRINCIPLES OF PARTICLE TECHNOLOGY. (4 cr; prereq 5613, IT or grad student; 4 lect hrs per wk)
Gas cleanmg, particle transport, commmut'on, classl!lcatlon, surlace properties, packed beds, powder behavior,
and miscellaneous tOpiCS.

5616. AEROSOL MEASUREMENT. (2 cr; prereq 5613, 5614 or #, IT or grad student; 3 lect·lab hrs per wk)
Pnnclples of aerosol measurement. Modern aerosol Instrumentallon. Opllcal techniques, inertial ooHeclors,
electrical mobility techniques, Beta attenuation and piezoelectric mass sensmg lechmques, GondensatlOn nuclei
counters and diffusion batteries.

8600·8601.' PSYCHOMETRICS AND AIR CONDITIONING. (3 cr per qtr; prereq 5603; 3 lect hrs per wk)
Moist alf properties, psychometry and humidity measurement, processing of moist alf; thermal loads for
structures; air distribution; noise control; selected environmental and alf condltlomng tOpiCS.

8603. THEORETICAL REFRIGERATION. (3 cr; prereq 5605)
Problems in theory and design of refrigeration systems. Lectures, assigned readings, and reports.

8613. FUNDAMENTALS OF AEROSOL BEHAVIOR. (3 cr; prereq 5613. 5614 or #)
Kinetic theory applicaltons to aerosol systems, including free molecules and transition regime treatments of
condensation, thermophoresis. diHusiophoresis, photophoresls, and electrical charge transport; analy1lcal and
numerical solutions to the coagulation equation; homogeneous nucleallon theory; particle sampltng and transport;
Ii/tralton.

GENERAL

5402. ECOLOGY, TECHNOLOGY AND SOCIETY. (4 cr, §SSci 3402; prereq IT or grad student; 4 lect hrs per wk)
Examination of dilemmas resulting from conflicts between flmte limits and populalion and industrial growth;
underlymg causes in terms of current technology, values, economics, inslllutions, and polillcal structures; possible
directions for resolution. Faculty from various disciplines partiCipate.

5403. ECOLOGY, TECHNOLOGY AND SOCIETY. (4 cr, §SSci 5403; prereq IT or grad student; 3 lect hrs per wk)
Military technology related to problems of life support, major dilemmas of economic growth and Gont,,,1 "f
technology, ethical problems faced by engineers, factors in tranSition to a sustainable society.

5712. SOLAR ENERGY UTILIZATION. (4 cr; prereq 5603; 4 lect hrs per wk)
History and potential of solar energy; clear and cloudy sky solar radiation availability on surlaces "I various
orientaltons; flat plate and concentrating solar collectors; solar thermal storage; solar heating and 800ltng
systems; computer simulallon codes; power generation.

5721. PROPULSIVE SYSTEMS FOR SURFACE TRANSPORTATION. (4 cr; prereq 3301 recommended, IT or grad
student)

CharacteristiCS of electrical and mechanical propulsive devices and energy storage systems available for use in
various types of surlace transport vehicles viewed agamst a background of Informallon related to worldwide
energy sources, enVIronmental impllcalions of transport propUlSIVe deVices, power reqUIrements. and thermody
namic constraints.

5741·5742. INDUSTRIAL ASSIGNMENT AND DESIGN PROJECT. (4 cr per qtr; prereq 3742 for 5741,5741 for 5742)
Solution of system deSign problems reqUlnng development of cnlena, evalualton of alternaltves, and generatlOf) Gf
preliminary design. Final report emphaSizes design communication and describes deSign deCision ~ocess,

analysis and final recommendations.
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8485-8486-8487. BIOMEDICAL ENGINEERING SEMINAR. (1-3 cr perqtr) Institute of Technology and Medical School
faculties

(Same as Surg 8204-8205-820Ei) Lectures, demonstrations. and individual research activities designed to
introduce graduate students and r"culty of mechanical engineering and surgery to techniques and goals of the two
disciplines.

8770-8771-8772. MECHANICAL ENGINEERING RESEARCH. (er ar; prereq LI)

8773-8774-8775. GRADUATE SEMIN~,R. (1 cr per qtr: for grad students and staff members)
Recenl developments in indust"'3/ engineering and operations research.

8800. MODERN DEVELOPMENTS IN MECHANICAL ENGINEERING. (1 cr per qtr)
Seminars on specia/lopics in engineering science of importance to mechanicai engineers. Invited scholars deliver
a five-lecture series on each topic: two to five topics are treated each quarter.

Industrial Engineering (IEOR)

GRADUATE CREDIT COUR~:iES FOR NONMAJORS

The following courses may be taken for graduate credit by students majoring in fields
other than industrial engineering upon the approval of the student's adviser and the
mechanical engineering graduate committee.

5000. INTRODUCTION TO INDUSTRI.~L ENGINEERING ANALYSIS. (4 cr: prereq Math 1231, IT student; ME 3900
recommended; 3 lect hrs per wk)

Scientific management, mathematical models, methods engineering, work measurement, worker satisfaction and
participation. wage payment plans, break-even analysis, incremental costs, time value of money and present
value concept; cost quality and inventory control; production scheduling, plant locations and layouts; linear
programming, PERT, systems approach to management problems.

5010. INTRODUCTION TO WORK A~IALYSIS. (4 cr; prereq 5000. IT or grad student; 3 lect and 1 rec hrs per wk)
Fundamentals of methods engineering, work measurement, and plant layout. Charting techniques, process
charts, predetermined time systems, work sampling, time study, master standard data. cross charting, line
balencing.

5020. ENGINEERING COST ACCOUNTING, ANALYSIS, AND CONTROL. (4 cr; prereq IEOR 5000, IT or grad
student; ME 3900 reccmmended; 3 lect and 1 rec hrs per wk)

Basic accounting concepts, financial statements, analysis and control of current assets such as cash, receivables,
and inventory, income-tax planning, cost analysis, standard costs for product cosling. time value of money,
qualification of risk and uncertainty, utility theory, cost of capital and capital structure, capital budgeting under
capital rationing, management decisions, and investment decisions.

5021-5022. ENGINEERING PROJEC1' MANAGEMENT. (4 cr per qtr; prereq background In IEOR and #; 31ect and 1
rec hrs per wk)

Modem concepts and mathematical techniques of problem analysis and decision making applied to engineering
management. Systematic methods of project planning, organizing, and controlling. Engineering administration
and managerial methods.

5030. QUALITY CONTROL AND RELIABILITY. (4 cr: prereq Math 1231, ME 3900, tT grad: 5000 recommended; 31ect
and 1 rec hrs per wk)

History of quality control, quality policies and objectives, economics of quality. design for system effectiveness,
reliability and maintainability, statistical aids to reliability, quality specifications, inspection, acceptance sampling,
vendor relations, process contml, motivation for quality, quality assurance, and quality control engineering.

5040. INTRODUCTION TO OPERATIONS RESEARCH. (4 cr; prereq Math 1231, IT grad; 5000 recommended; 31ect
and 1 rec hrs per wk)

Unear programming, algebra a,d geometry of linear models, simplex method, sensitivity testing, and duality,
network models, network algor'thms, and dynamic models.

5180, 5181. APPLIED INDUSTRIAL IONGINEERING. (3-5 cr per qtr [1-2 cr term paper option]; prereq background in
basic Industrial enginE'erlng [5000, 5010, 5020, 5030, 5040 racommended]; 3 lect hrs per wk)

Industrial engineering surveys and programs, case problems, studies in local plants.

ADVANCED COURSES IN INDUSTRIAL ENGINEERING

5050. ENGINEERING ECONOMIC AllALYSIS. (4 cr: prareq 5000 or fI, IT or grad student; 31ect and 1 ree hrs per wk)
Fundamental principles and techniques of economic analysis of engineering projects including economic
measures of effectiveness, timEI value of monay, cost estimation, depreciation, taxes, break-aven, replacement
and investment analysis.
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5070. INTRODUCTION TO HUMAN FACTORS ENGINEERING. (4 cr; prereq #, IT or grad student; 31ect and 1 rec-Iab
hrs per wk)

Analysis and design of operations, machines, equipment, work stations, and work environments relative to
capabilities, limitations, and needs of the human operator. Topics include human-machine systems, displays,
controls, human-machine interface layout, work station design, anthropometry, work physiology and biomechan
ics, illumination, noise, toxicology, climate.

5071. HUMAN FACTORS IN SYSTEM DESIGN. (4 cr; prereq 5070 or 501 0, IT orgrad student; llect-rec and 3 fieldwork
hrs per wk)

Application of theory and principles from 5070 and 5010 to analysis and design of real industrial work settings in
local industry.

5221.* INDUSTRIAL PLANTS. (3-5 cr; prereq 5010, IT or grad student; 3 lect and 1 rec hrs per wk)
Layout of production and service facilities in manufacturing operatiOns, analysis of materials flow, development of
materials handling systems, and industrial packaging techniques.

5311.* MANAGEMENT FOR ENGINEERS. (3·5 cr [1-2 cr term paper option]; prereq 5000, IT or grad student; 31ect hrs
per wk)

Historical development of management concepts. Organizational systems and authority relationships. Planning,
communication, and management responsibility.

5321.* INDUSTRIAL SAFETY. (3-5 cr [1-2 cr term paper option]; prereq 5000, IT or grad student; 3 lect hrs per wk)
Definition and philosophy of safety, safety training, safety requirements for production processes, equipment and
plants, industry standards, safety devices, and product safety.

5351.' ANALYSIS OF PRODUCTION PROCESSES. (3-5 cr [1-2 cr term paper option); prereq 5020, background in all
industrial engineering areas [5000, 5010, 5030, 50401, IT or grad student; 3 lect hrs per wk)

Case course of problems in production engineering and production management. Analysis of production
problems from selected industries. Development 01 ability to recognize and diagnose industrial prOblems

5361.* INVENTORY AND PRODUCTION CONTROL. (4 cr; prereq 5000, 5040, ME 3900, IT orgrad student; 31ect and 1
rec hrs per wk)

Forecasting techniques and analysis of inventory systems, aggregate planning. capacity decision, scheduling
techniques, line balancing, use of linear programming and dynamic programming models in deSign, operation,
and control of production and distribution systems.

5441.* OPERATIONS RESEARCH II. (4 cr; prereq 5040, IT or grad student; 3 lect and 1 rec hrs per wk)
Dynamic programming, integer programming, nonlinear and probabilistic models.

5442.* OPERATIONS RESEARCH III. (4 cr; prereq 5441, IT or grad student; 3 lect and 1 rec hrs per wk)
Optimization in probability models, Markov chains, queuing theory, and simulation.

5445.* TOPICS IN MANAGEMENT SCIENCE. (3-5 cr [1-2 cr term paper option]; 5010, 5020, 5030, 5040, IT or grad
student; 3 lect hrs per wk)

Specialized topics in management science. Analytical tools for decision making and management of the
production function. Emphasis on topics appearing in current literature. Topics vary from quarter to quarter.

5480. MAN·MACHINE SYSTEMS. (4 cr; prereq 5070 or #, IT or grad student; 3 lect and 1 rec-Iab hrs per wk)
Applications of mathematical methods for development of quantitative descriptions and models of human
performence with relevance to engineering deSign ot man-machine systems. Information processing, control, and
decision making.

5531.* INDUSTRIAL SAMPLING TECHNIQUES. (4 cr; prereq 5030, ME 3900, IT orgrad student; 31ectand 1 rec hrs per
wk)

In-depth coverage of industrial sampling plans. Single, double, and multiple sampling plans; sequential,
continuous, and variable sampling plans; life testing plans; administrative and economic considerations.

5550.* DESIGN AND ANALYSIS OF EXPERfMENTS I. (4 cr; prereq ME 3900, IT or grad student; 31ect and 1 rec hrs per
wk)

One-factor experiments, analysis of variance, estimation and comparison of effect. orthogonal contrasts, tixed,
random, and mixed models, incomplete block designs.

5551.* DESIGN AND ANALYSIS OF EXPERIMENTS II. (4 cr; prereq 5550, ME 3900, IT or grad student; 31ect and 1 rec
hrs per wk)

Designs involVing crossed, nested, and mixed classifications; orthogonal polynomials, block confounding,
fractional, factOrial designs, computer programs for analysis.

5701. TECHNOLOGY ASSESSMENT. (4 cr; prereq upper division; 4 lect hrs per wk)
Unintended consequences of specific technologies on society. The history, institutional structures, and
methodology of technology assessment; specific technology assessments. One or more class proJects.

5703. ENGINEERING PROJECT MANAGEMENT. (4 cr; prereq sr or grad in IT or equiv)
Broad practical understanding of project management, including project planning, scheduling, budgeting, staffing,
task and cost control, and how to communicate with, motivate, and manage team members.
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5710. TRANSIT SYSTEMS ANALYSIS AND DESIGN. (4 cr per qtr; prereq ITorgrad student; 31ect and 1 rec hrs per wk)
Introduction to transit systems; baSIC performance and energy relationships; kinema\lcal design of curved
gUideways; lateral suspension cynamics; performance and cost effectiveness of shultle, loop. line-haul, and
network systems operating In scheduled and demand modes; introduction to patronage analySIS.

5711. TRANSIT SYSTEMS DESIGN. :4 cr; prereq 5710, IT or grad student; 3 lect and 1 rec hrs per wk)
System deSign as process of OlJt,mllatlon of field ot system characteristics and parameters. Constraints on
performance. comforf, safety, service dependability, manufacturability, life-cycle cost; environmental. social. and
economic Impacts. Principles of fault-tolerant deSign. '

8110-8111-8112.' ADVANCED INDUSTRIAL ENGINEERING. (3 cr per qtr; prereq #)
Manufactunng policy; production engineering, plant operation, engineering economy. and Industrial development. ..

8310-8311-8312.' PRODUCTION ENGINEERING PROBLEMS. (3-5 cr per qtr; prereq #)
Application of Industflal enginee'f1ng pnnciples to solution of manufactuflng problems in local plants. j

8410-8411-8412.' INDUSTRIAL ENGINEERING RESEARCH. (3-5 cr per qtr; prereq #)
Research studies In selected areas of Industflal englneeflng, production, and management; work of thesis quality
but lesser scope.

8420. LINEAR PROGRAMMING. (3 cr; prereq 5040 or #; 3 lect hrs per wk)
Linear programming and the silTplex method, geometry 01 linear programming, duality theory and its simplifica
tions, van ants of the simplex algorithm, decompOSition pflnclple, game theory and network flows.

8430.. NONLINEAR PROGRAMMINCi. (3 cr; prereq 5040 or #)
Theory of convex sets and func\lons. Kuhn-Tucker theorems, duality theorems, quadratic programming,
complementary pivot theory, pivotal methods of nonlinear programming: feasible direction, gradient and penalty
methods of search.

8440.. DYNAMIC PROGRAMMING. (3 cr: prereq 5505 or #)
Func\lonal equations and pnnc pie of optimality. theory of dynamic programming, computational aspects of
dynamiC programming, discrete deterministic problems with nonsequential and sequential optimization, discrete
problems With random future, discrete dynamic problems in finite Markov chains.

8450.. QUEUING THEORY. (3 cr: prmeq 5442 or #)
Discrete and continuous time Markov chains, stationary stochastic processes, Markovian queues, renewal
processes, scheduling problems.

8460" STOCHASTIC PROGRAMMING. (3 cr; prereq 8420, 8430 or #)
Markov deCisions, chance-con"tramed linear and nonlinear programming. maximum prlnciple-discrete and
contmuous version. Application of stochastiC programming to design of production systems and distflbu\lon
networks, traffic controls; budglltlng and investments.

8470" ADVANCED INVENTORY AND PRODUCTION CONTROL. (3 cr; prereq 5361 or #)
Design of production faCilities, inventory policies tor single and multiple items, multiechelon inventory systems.
scheduling problems, role and design 01 information systems in production.

8773-8774-8775. GRADUATE SEMINAR. (1 cr per qtr; SoN grading only)
Presentation and discussion of recent developments in industrial engineering and operations research.

MECHANICS-See Aerospace Engineering and Mechanics.

MEDICAL MICROBIOLOGY-see Microbiology.

MEDICAL TECHNOLOGY (MedT)
Professor: Ellis S. Benson, head; Migu.' M. Azar; Henry H. Balfour; Richard D. Brunning; Agustin P. Dalmasso; Mary E.

Dempsey; Richard P. Doe; J. Railer Edson; Patfleia Ferrieri; Esther F. Freier; Leo T. Furcht; John H. Kersey; J.
Jeffrey McCullough; Herbert F. Poiesky; Andreas Rosenberg; Michael W. Steffes; Jorge J. Yunis

Associate Professor: Helen M. Hallgren, dlfectorof graduate studies; Larry D. Bowers; Gloria M. Bradley; Ben Hallaway;
Robert W. McKenna; Walid Yasrllneh

Assisrant Professor: Carol L. Wells

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S. (Plan A only).
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Medical Technology

Curriculum-Students emphasize one of the following sUbdisciplines of medical
technology: biochemistry, microbiology, hematology, immunohematology, or immunology.
Teaching methodologies are included in the program.

Prerequisites for Admission-Certification as a medical technologist or eligibility for
such certification, a bachelor's degree with sufficient prerequisite course work and
satisfactory scholastic achievement in chemistry and biological sciences to justify graduate
study in these areas, and previous experience in a clinical laboratory are required.

Special Application Requirements-A statement of career goals, three letters of
recommendation evaluating the applicant's potential for graduate study, and a complete
set of transcripts are required.

Master's Degree Requirements-Advanced courses in medical technology as well
as in the specified subdiscipline in the minor or related field are required. The program of
courses and independent research is arranged on an individual basis by the student and
adviser. A final oral examination is required.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-Requirements are
designed according to individual student needs and in consultation with the student's
adviser.

For Further Information-Contact the director of graduate studies, Medical Technol
ogy, Box 198 Mayo Memorial Building, University of Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

5120. SEMINAR: MEDICAL TECHNOLOGY. (1-3 cr [may be repeated for crl)
Review and discussion of current literature; presentation and discussion of research being carried on in the
department.

5125. PRACTICUM TEACHING. (Cr ar [max 3 cr]; prereq 6)
Supervised experience in teaching; development of skills in effective use of instructional materials, tests and
measurements.

5128. ELEMENTS OF LABORATORY ADMINISTRATION. (3 cr; prereq 6)
Introduction to laboratory administration. Leadership slyles, employee selection and evaluation, communications.
motivation, morale, discipline, job descriptions, record keeping, budgets, cost accounting, purchasing, product
evaluation, laboratory safety, labor relations, and governmental regulations.

5130. PRACTICUM IN LABORATORY ADMINISTRATION. (3 cr)
Supervised experience and assignment of specific problems related to laboratory service and management in
hospitals.

5133. MEDICAL MYCOLOGY. (4 cr, §LMed 5133; prereq 5102 or MicB 5232 or 6)
Laboratory diagnosis of infections caused by yeasts, dermatophytes, and systemic fungi.

5135. ADVANCED CLINICAL MICROBIOLOGY. (5 cr [may be repeated for cr]; prereq #)
Observation, study, and practice In special problems, advanced techniques, and methodology in clinical
microbiology.

5136. ANAEROBIC BACTERIOLOGY. (4 cr, §LMed 5136; prereq biochemistry, medical microbiology, diagnostic
microbiology or 6)

Lecture and laboratory. Anaerobic respiration in bacteria. Methods of anaerobic culture. Taxonomy and
classification of anaerobes. Biochemical and gas chromatographic differentiation of anaerobes. Role of
anaerobes in disease.

5138. SELECTED TOPICS IN MICROBIOLOGY. (Cr ar [may be repeated for crJ)
Advanced seminar; topics assigned for conferences and reading.

5140,5141. TECHNIQUES FOR TEACHING. (3 cr per qtr; prereq 6)
Development of objectives, classroom actiVities, and evaluation criteria for medical technology education.

5145. DEVELOPMENT OF MEDICAL TECHNOLOGY. (3 cr)
Current problems; topics and research.
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5155. ADVANCED CLINICAL HEMATOLOGY. (5 cr [may be repeated for cr]; prereq #)
Observation, study. and practice ,n special problems, advanced techniques, and methodology in clinical
hematology.

5165. ADVANCED CLINICAL IMMUNOHEMATOLOGY. (5 cr [may be repeated for cr); prereq #)
Observation, study, and practice In special problems, advanced techniques, and methodology in clinical
immunohematology.

5175. ADVANCED CLINICAL CHEMISTlIY. (5 cr [may be repeated for cr); prereq #)
Observation, study, and practice In special problems, advanced techniques, and methodology in clinical
chemistry.

5179. CHEMISTRY SEMINAR, (1 cr; prereq #)

8176. ADVANCED TOPICS IN CLINICAl. CHEMISTRY. (3 cr; prereq 5108, #)
Use of statistics, predictive value of tests, new concepts in methodology and automation, principles and
advantages of kinetiC and equilibrium assays.

8178. PRINCIPLES OF DIAGNOSTIC ENZYMOLOGY. (3 cr, §LMed 8105; prereq 5108, #)
Enzymes of diagnostic interest; their biological and biochemical aspects and their usefulness in understanding the
etiology of disease and its diagnosis, treatment, and preven\lon. Emphasis on factors that affect the interpretation
of enzyme results, Including localization of enzymes or isoenzymes in various \Issues and subcellular organelles;
kinetiCS of enzyme release from da'l1aged tissues; biological half·lives of enzymes in plasma; and induction of
enzyme synthesIs.

8230. ADVANCED MEDICAL BACTERIOLOGY. (4 cr; prereq #)
Unusual bacteria of medical importance Including nonfermentative gram-negative bacilli, and gram-positive bacilli
that may cause human disease. Metabolism, biochemical charactenstics, disease states, treatment.

8240. EDUCATIONAL ADMIN1STRATIOI~ IN MEDICAL TECHNOLOGY. (3 cr; prereq #)
Responsibilities of administration to students, faculty, and educational community. Topics include curriculum
planning, accreditation, staffing, st",Jent selection, finances. Sample administrative problems and decisions used
as practice vehicles.

MEDICINAL CHEMISTRY (MedC)
Professor. Philip S Portoghese, director e,! graduate studies; Mahmoud Abdel-Monem; Frank E. Oi Gangi; Patrick E.

Hanna; Herbert T. Nagasawa; Robert Vince

Associate Professor: Rodney L. Johnson

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A only) and Ph.D.

Curr/culum-The program emphasizes the application of chemical principles to
research on the action of drugs on biological systems. Areas of research include drug
design and synthesis; chemical aspects of drug metabolism; and chemical mechanisms of
drug toxicity and carcinogenicity.

Prerequisites for Admission-Applicants should have a B.S. or M.S. degree in an
appropriate related science field such as pharmacy, chemistry, or biology. All applicants
should have completed undergl'aduate chemistry through elementary organic chemistry.
Undergraduate course work in biology is desirable but not required.

Special Application Requirements-Scores from the General (Aptitude) Test of the
Graduate Record Examination and at least two letters of recommendation from college
level faculty are required.

Master's Degree Requirements-Courses and credits are arranged on an individual
basis. A final oral examination is required.

Doctoral Degree Requlr4~ments-AII students must complete a core curriculum
composed of advanced courses in organic chemistry (12 credits), biochemistry (12
credits), medicinal chemistry (16 credits), and biostatistics (3 credits). Pharmacology
course work is also required Cif most students.

344

1
I



Medicinal Chemistry

Ph.D. students must participate in the department seminar program, successfully
complete a cumulative examination requirement, and prepare an original research
proposal.

Language Requirements-For the master's degree, none. For the Ph.D. degree, a
reading knowledge of one language, normally German, is required. This requirement,
however, may be waived by petition.

Minor Requirements for Students Majoring in Other Fields-Requirements
include an introductory course (5600), advanced medicinal chemistry courses (8500, 8600,
8650, and 8700).

For Further Information-Contact the director of graduate studies, Department of
Medicinal Chemistry, College of Pharmacy, Health Sciences Unit F, University of Minne
sota, 308 Harvard Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS ';REDITS: DOCTORAL. (1·16 cr per qtr)

5200. THE NEW DRUG DEVELOPMENT PROCESS. (1 cr)
New drug development process in U.S. pharmaceutical Industry.

5320-5330-5340-5350. THERAPEUTIC AGENTS I·IV. (31515/3 cr) Staff
Factors involved in drug absorption, distribution, excretion, metabolism, mechanism of action, receptor
interaction, and rational drug design; therapeutic properties and uses of individual pharmacological drug
categories from structure-activity standpoint. Agents used as pharmaceutical aids and adjuncts.

5600. GENERAL PRINCIPLES OF MEDICINAL CHEMISTRY. (3 cr; prereq Phcl1oo9, BioC 5001 or #) Portoghese,
staff

General principles of drug design and molecular bases of recognition at receptors.

8100: MEDICINAL CHEMISTRY SEMINAR. (Cr ar; required of all maiors in medicinal chemistry) Staff

8200. SELECTED TOPICS. (1 cr per qtr) Staff
In-depth discussion of selected topics in medicinal chemistry.

8500. DESIGN OF CHEMOTHERAPEUTIC AGENTS. (3 cr; prereq MedC 5600 or #; offered 1985-86 and alt yrs) Vince
Modern aspects ot drug design, with emphasis of chemotherapeutic agents. Strategies for enzyme inhibition and
metabolic blocks in development of anticancer, antimicrobial, and antiviral agents.

8600. CHEMICAL ASPECTS OF DRUG METABOLISM AND BIOACTIVATION, (3 cr; prereq Chem 3303 or #; offered
1984-85 and alt yrs) Abdel-Monem, staff

Chemical aspects of drug metabolism and toxicity. Mechanisms of biotransformations of drugs and other
xenobiotics.

8650. STRUCTURE-ACTIVITY RELATIONSHIPS OF BIOLOGICAL MEDIATORS. (2 cr; prereq 5600 Or #; offered
1984-85 and alt yrs) Hanna, staff

Relationships between molecular structures of biological mediators and their interactions with biological
receptors. Structure-activity relationships 01 prostaglandins, opioids, and adrenergic agents.

8700. ADVANCED CONCEPTS IN DRUG DESIGN. (2 cr; prereq MedC 5600 or #; offered 1985-86 and all yrs)
Johnson, staff

Current approaches to rational design of drugs.

8800. MEDICINAL CHEMISTRY LABORATORY TECHNIQUES. (Cr ar; prereq Chem 3303 or #1 Staff

8900. RESEARCH IN MEDICINAL CHEMISTRY. (Cr ar; prereq Chem 3303 or #) Staff
Study and experimentai investigation of topics in the area of natural products and synthetic organic medicinal
agents.

METALLURGY AND MATERIALS SCIENCE-See Chemical
Engineering,
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MICROBIOLOGY

Microbiology (MicB)
Regents' Professor Emerirus: Dennis W. Watson
Professor Ashley T. Haase, head; Peter G. W. Plagemann, director of graduate studies; Arthur G. Johnson, chair,

Department of Microbiology, UMD'; DWight L. Anderson; Fritz H. Bach; K. Gerhard Brand; Francis Busta; Peter J.
Chapman; P. Patrick Cleary; Ronald L. Crawford; Martin Dworkin; John W. Eaton; David P. Fan; Anthony J. Faras;
Gregory R. Germaine; V. W. Greene; 'N. H. Hall; Richard Hanson; Alan B. Hooper; Howard M. Jenkin2; Russell C.
Johnson; Michaei C. Jordan; John Kersey; Larry L. McKay; Paul Quie; Palmer Rogers; Walter Sauerbier; Charles F.
Schachtele; Edwin L. Schmidt; Richard L. Simmons

Associate Professor: Russell F. Bey; Beulah H. Gray; William F. Liljemark; Omelan A. Lukasewycz'; James T. Prince;
Bernard E. Reilly; Patrick Schlievert; Richard J. Ziegler'; James F. Zissler

Assistant Professor: Robert E. Click; Marc S. Collett; Russell Curry; Thomas Fitzgerald'; Florence K. Gleason; Robert D.
Nelson; Harry Orr; Janet Schottel; Robert L. Vessella, Jr.; Carol L. Wells; Robert M. Wolhueter

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A only) and Ph.D.

Curriculum-Areas of specialization include general microbiology, microbial ecol
ogy, bacterial physiology, bacterial development, bacterial and phage genetics, medical
microbiology, immunology, virology, animal cell culture, genetic engineering, and cancer
biology.

Prerequisites for Admission-Standard college courses in organic and inorganic
chemistry, qualitative and quantitative chemistry, physics, mathematics through calculus,
and one academic year or the equivalent of a biological science. Courses in genetics,
biochemistry, and physical chemistry are also recommended.

Special Application Requirements-The follOWing must be submitted to the depart
ment: three letters of recommE'ndation; scores from the General (Aptitude) Test of the
Graduate Record Examination, and a brief autobiographical sketch including reasons for
seeking an advanced degree, areas of interest within microbiology and reasons for these
interests, and career objectivE!S. Applicants are encouraged to apply for fall quarter
admission only, since the core curriculum begins in fall. Applications should be submitted
by February 1; those received after that date will be considered only if space in the desired
program is available.

Degree Requirements-A recommended core curriculum for both the M.S. and
Ph.D. degrees is completed during the first year of graduate study and consists of
approximately 26 credits of course work in microbiology. Additional course work is taken in
a minor or supporting field. Students are also required to give presentations at journal clubs
and to attend department seminars. M.S. and Ph.D, students complete a written qualifying
examination on entering the pl'ogram or one year after residency begins.

Master's Degree Requirements-The final examination for the master's degree is a
closed oral examination and covers all areas of microbiology as well as the student's thesis
research.

Doctoral Degree Requirements-Preliminary written and oral examinations are
taken follOWing the second year of graduate study. Students are also required to present a
thesis research seminar approximately nine months prior to the completion of their degree.

1University of Minnesota, Duluth
2Hormel Instilute, Austin
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Microbiology

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-Contact the depart
ment office for information about the required minor curriculum.

For Further Information-Contact the Department of Microbiology, 1460 Mayo,
University of Minnesota, 420 Delaware Street S.E., Minneapolis, MN 55455.

Grad 8m. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5105t.1 BIOLOGY OF MICROORGANISMS. (5 cr, §31 03, §BioI5013; prereq 5 cr in biological sciences, Bioi 5001 or #)
Dworkin

Lectures, demonstrations, and laboratory exercises in taxonomy, anatomy, physiology, biochemistry, and
ecology of microbes. Some emphasis on molecular structure in relation to bacterial function.

5106t. ADVANCED GENERAL MICROBIOLOGY LABORATORY. (3 cr; prereq 5105 or equiv) Dworkin
Isolation from natural sources of a variety of microorganisms such as Clostridium, yeast, Caulobacter,
Myxobacteria, Leptospira, photosynthetic bacteria, Bdellovibrio, luminescent bacteria, and others. Laboratory
only.

51258. LABORATORY IN RECOMBINANT DNA TECHNOLOGY. (4 cr, §Biol 5125; prereq #) Orr, Faras, staff
Introduction to basic recombinant DNA techniques. Methods for growing, isolating, and purifying recombinant
DNAs and cloning vectors.

52011. MICROBIOLOGY FOR DENTAL STUDENTS. (7 cr) Anderson, Liljemark, Reilly
Nature and diversity of microoganisms; bacterial anatomy; nutrition and growth; vanation and genetic exchange;
fundamentals ot immunology; pathogenic bacteria, lungi, and viruses; pnnclples of sterilization and dIsinfection;
chemotherapy; development and ecology of the oral flora; microbiology of dental caries and penodontal disease.

5205w. MICROBfOLOGY FOR MEDICAL STUDENTS. (5 cr; prereq regis med fr or #) Brand. staff
Basic medical aspects of immunology. parasitology, mycology, medical bacteriology, and virology with emphasis
on pathogenesis. Principles and techniques enabling diagnosiS, treatment (especially chemotherapy). and
prevention of infectious disease.

52068. MICROBIOLOGY FOR MEDICAL STUDENTS. (5 cr; prereq regis med fr or #)
(Continuation of 5205) Lecture and laboratory.

52161. IMMUNOLOGY. (4 cr; prereq Bioi 5001) Schlievert
Nature of antigens and antibodies; chemical basIs of serologic specificity; qualitative and quantitative aspects of
antigen-antibody reactions; theories of antibody production; cellular antigens and blood grouping; nature of
complement and its role in immunologic phenomena; mechanisms of hypersensitivity; hypersensitivity-like states
and immunologic diseases; transplantation and tumor immunity; host-parasite interactions. Includes laboratory.

5218t. IMMUNOLOGY. (3 cr; Bioi 5001) Schlievert
Same as 5216 without laboratory.

5225w. MICROBIOLOGY FOR MEDICAL STUDENTS. (3 cr; prereq microbiology grad student...others #) Brand, staff
Basic medical aspects of immunology, parasitology, mycology. medical bactenology, and VIrology with emphasis
on pathogenesis. Principles and techniques enabling diagnosis, treatment (especially chemotherapy), and
prevention of infectious diseases.

52268. MICROBIOLOGY FOR MEDICAL STUDENTS. (3 cr; prereq microbiology grad student...others #) Brand, staff
Continuation of 5225.

52328. MEDICAL MICROBIOLOGY. (3 cr; not open to med students; prereq 51 050r 31 03 or 811 0 or Biol5013 and 5216
or 5218) Cleary

Pathogenic bacteria and fungi; mechanisms of pathogenicity and virulence; properties of microoganlsms and their
animal hosts that influence the outcome of host-parasite relations analyzed from genetic and metabolic view.

52331.1 MICROORGANISMS AND DISEASE. (7 cr; prereq 10 cr in chemistry and 5 cr in biological sciences or #; not
open to microbiology majors) Johnson

Lectures, demonstrations, and laboratory instruction on nature of microorganisms, immunology, medical
bacteriology, virology, mycology, parasitology. and prinCiples of disease control.

52348.1 MEDICAL MICROBIOLOGY LABORATORY. (2 cr; prereq 5232 Or ~5232) Cleary
Exercises designed to demonstrate the prinCiples and techniques employed In the study of interactions between
microorganisms and humans leading to a diseased state.

52351. MICROORGANISMS AND DISEASE. (4 cr; prereq 10 cr in chemistry and 5 cr in biological sciences or #; not
open to microbiology majors) Johnson

Same as 5233 without laboratory.

'Microscope required, Students may obtain use of microscope by purchasing two $3 microscope cards from the bursar.
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5321 w. PHYSIOLOGY OF BACTERIA. (3 cr; prereq 31 03 or 51 05 or Bioi 3013; 10 cr organic chemistry or biochemistry;
3 cr genetics) Rogers

Chemical and physical organization of bacteria as related to function; growth; energy metabolism including
oXidations and fermentations; nutritional requirements; antimicrobial agents; autotrophic mechanisms; microbial
differentiation.

5322w. PHYSIOLOGY OF BACTERIA I.ABORATORY. (2 cr; prereq 5321 or ~5321 and a lab course in basic
bacteriology) Rogers

Techniques employed in study of IJacterial physiology and metabolism.

5351s. INDUSTRIAL MICROBIOLOGY. (3 cr; prereq 5321 or #) Hanson
Application of microbial systems to industrial processes; basic principles of fermentation technology; microbial
production of antibiotics. biochemicals, enzymes, hormones, bulk fuels, and Chemical feedstocks. Applications
and prlncipies of Immobilized cell ~nd enzyme techniques.

5355s. GENETIC AND MOLECULAR ASPECTS OF BIOTECHNOLOGY. (3 cr; prereq 5105 or equiv, 5321; offered
1985-86 and alt yrs) Faras

Principles and practices of techniques and procedures employed in new biotechnology. Ganetic engineering,
recombinant DNA technology, and production of monoclonal antibodies.

5424s. BIOLOGY OF VIRUSES. (4 cr; prereq 5321 or Bioi 5001 or #) Plagemann
Structure, compOSition, and prope11es of bacterial, plant, and animal viruses; their interaction with cells and
effects on host cell metabolism; biochemistry of viral replication; techniques used in study of viruses and vrral
infections; viral tumorigenesis. Inc udes laboratory.

56111. MICROBIAL ECOLOGY. (4 cr; p'ereq general microbiology course, Bioi 5001 or #) Crawford
Microbial adaptation and diversity; role of microorganisms In natural processes; methods in microbial ecology;
other topics of interest to microbl<11 ecologists.

5900l,w,s. TOPICS IN MICROBIOLOGY. (1 cr; open to microbiology undergrad malors; S·N only) Rogers
Seminars on research programs, historical perspectives, significant emerging fields, protessional societies and
publications, and career opportunities.

S9921,w,s,su. PRACTICUM: TEACHINGi. (1 cr; prereq #) Prince, staff
Supervised experience in laboratolY Instruction: development of skills in effective use of instructional materials,
tests and measurement.

81101. BIOLOGY OF MICROORGANISMS. (3 cr; prereq organic chemistry, biochemistry, general biology or #) Dworkin
Introductory course in microbiology. Lectures only; emphasiZing structure and function, biochemistry, physiology,
molecular biology, ecology, and ClaSSification of bacteria.

8112s, MICROBIAL GENETICS. (3 cr; prereq #) Zissler
Lecture and discussion in molecular genetics.

8121. ADVANCED IMMUNOLOGY LABORATORY: MONOCLONAL ANTIBODY APPLICATIONS. (2 cr; prereq 5216
or equlv, #) Vessella

FamiliarIZes sludents With theory, ,enerafion, and application of monoclonal antibodies. Emphasis on "hands on"
laboratory With supporting lectures. Students completing course will be able to deSign and perform experimental
protocols using monoclonal antibodies.

8122w. ADVANCED MICROBIOLOGY LABORATORY. (2 cr; prereq 5321 or ~5321 or #) Rogers
Current methods and experimentation in microbial phYSiology.

8202w. ORAL MICROBIOLOGY, (3 cr; prereq grad student in microbiology or dentistry...others by #; offered alt yrs)
Schachtele, staff

Lectures, assigned readings, ancl discussions on acquisition, distribution. and interactions of the oral flora;
mechanisms of dental plaque formation; etiology of denfal caries; identification and characterization of cariogenic
bacteria; prevention of carres; etlolJgy of periodontal disease; crevicular bacteria and ,nflammation of the gingiva;
other infections of the oral cavity; microbiology in dental specialty areas.

8218w. IMMUNOCHEMISTRY AND IMIIolUNOBIOLOGY. (3 cr; prereq 5216, #; LMed 5274 recommended) Gray
limited assigned reading and classroom participation on Immunoglobulin structure, complement, immunogenet
ics, cellUlar immunology. in vitr·) antibody formation. delayed hypersensitivity and immunologic disease.
Emphasis on diSCUSSion of current Journal articles.

8234. ADVANCED MEDICAL MICROBIOLOGY. (2 cr; prereq #; offered when feaSible) Brand

82391, 8240w. PRECEPTORSHIP IN MEDICAL MICROBIOLOGY. (Cr ar [max 6 cr per qtrl; prereq #) Prince, staff
Working experrence in participating diagnostic laboratories.

8242f,w,s, DIAGNOSTIC MICROBIOLOGY. (Cr ar; prereq grad student in microbiology, #) Staff
Laboratory procedures for isolation and identification of microorganisms from patients. Work is carried out in
diagnostic microbiology laboratorres of the hospital.

83201. IMMUNOGENETICS, (3 cr, §Palh 8320; prereq 5216 or #) Fan
Use of genetics In understandinu immune phenomena.
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8323. REGULATION OF METABOLISM. (3 cr; prereq 5321. MdBc 5752 or equiv, or #; offered when feasible)
Metabolicpathways of specific bacterial and mammalian cells, with emphasis on regulation. Energetics; catabolite
repression; enzyme induction, repression and feedback inhibition; transport and poois, turnover, inborn errors of
metabolism.

8421f. MOLECULAR BIOLOGY OF CANCER. (3 cr; prereq biochemistry; offered alt yrs) Faras, staff
Mechanisms of oncogenesis at molecular level; emphasis on pertinent alterations in eukaryotic cell populations
that accompany oncogenesis, including those induced by viruses and chemicals; differentiation, cell genetics,
Immunology, epidemiology, and therapy.

891Of,w.,. SEMINAR. (1 cr; prereq #l Staff

8911f.w,'. COLLOQUIUM IN MICROBIOLOGY. (1 cr; prereq #) Staff
Series of independent units, each led by staff member. Several units offered each quarter; students may
participate in one or more. Topics include mechanisms of immune response, biochemical aspects of animal virus
replication, developmental microbiology, genetics of phage lambda and tumor viruses, comparative metabolism
of animal and bacterial cells, epidemiology, mechanisms of pathogenesis, molecular aspects of regulation,
carcinogenesis, industrial microbiology, microbial ecology, and regulation of metabolism.

899Of.w••••u. RESEARCH IN MICROBIOLOGY. (Cr ar; prereq #) Staff
Graduate students with requisite preliminary training may elect research project outside their thesis work.

Medical Microbiology (MicB)
Regents' Professor Emeritus: Dennis W. Watson
Professor: Ashley T. Haase, head; K. Gerhard Brand; Paul P. Cleary; Martin Dworkin; Anthony J. Faras; Russell C.

Johnson; Peter G. W. Plagemann; Paimer Rogers
Associate Professor: James T. Prince, director ofgraduate studies; Russell F. Bey; Beulah H. Gray; Patrick Schlievert
Assistant Professor: Seymour Handler; Carol Wells

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S, (Plan B only).

Prerequisites for Admission-Standard college courses in organic and inorganic
chemistry. physics. and mathematics are desirable. Strong consideration is given to
applicants with a bachelor's degree in microbiology or in the biological sciences and to
those with previous experience in clinical diagnostic or medical microbiology laboratories.

Special Application Requirements-Three letters of recommendation. scores
from the General (Aptitude) Test of the Graduate Record Examination, and a detailed
statement of the applicant's long-range occupational objectives must be submitted. A
minimum TOEFL score of 550 is required of applicants whose native language is not
English. Students are accepted for fall quarter only. It is recommended that applications
be completed February 1; the selection process is usually completed by March 15.

Degree ReqUirements-Detailed information about required and optional course
work is available from the department office. Students complete the core curriculum in
microbiology including courses in laboratory medicine. pathology, medical technology,
and public health. In addition to course work, students are assigned to preceptorships in
clinical laboratories at three metropolitan hospitals. as well as a four-week rotation at the
Mayo Clinic. Students are also required to present two seminars in the clinical microbiol
ogy seminar series and to assist in teaching one or more laboratory courses. One Plan 8
project is required. Written and oral final examinations are required.

Language RequIrement-None.

For Further Information-Contact the Department of Microbiology, 1460 Mayo.
University of Minnesota, 420 Delaware Street S.E.. Minneapolis, MN 55455.
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Note: The following core courses are offered by the Department of Microbiology for
students majoring in medical microbiology (see Microbiology above for course descrip
tions): 5105, 5106, 5216, 5218, 5225,5226,5232,5234,5321,5322,5351,5355,5424,
5611,5992,8110,8112,8121,8122,8202,8218,8234, 8239, 8240, 8242, 8320, 8323,
8421, 8910, 8911, 8990.

A partial listing of additional specialized courses suggested for major and supporting
fields follows (for course descr'Ptions, see the appropriate field of instruction): EBB 5116,
Ent 5275, LMed 5103, 5110, 5133, 5136, 5138, MedT 5128, PubH 5171, 5342, 5400,
5403.

.-------------- ------------------------
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MINERAL ENGINEIERING (MinE)

Professor: Charles Fairhurst, head, Stevlln L. CrouCh, associate head and dffector of graduate studies: Gust Bitsianes;
AndrzeJ Drescher; Iwao Iwasaki; John J. Moore: Kenneth J. Reid; Anthony M. Starfield

Associate Professor: Peter A. Cundall; Adrian C. Dorenfeld: loannis Vardoulakis

Assistant Professor: Karl A. Smith: Alan Wassyng

Research Associate: Norman F. Schul;:

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B), M.S.Min.E. (Plan A and Plan B),
M.Min.E., and Ph.D.

Curriculum-The program is administered in the Department of Civil and Mineral
Engineering. The master of mineral engineering degree (M.Min.E.) is designed for
engineering graduates who are interested in design, operations, or management.

Prerequisites for Admission-Adequate preparation in undergraduate subjects
and in the sciences fundamental to mineral engineering is required. A bachelor's degree in
mineral engineering is required for the M.Min.E. program. Applicants to these programs
who have B.S. degrees in other fields (e.g., geology, physics, chemistry) are required to
make up deficiencies in the basic engineering curriculum.

Special Application ReqUirements-None.

Degree Requirements--For the M.Min.E. degree, see PROFESSIONAL MAS
TER'S DEGREE IN ENGINEERING in the General Information section of this bulletin. All
students should consult the department publication General Information Bulletin for
Graduate Students for further information.

The final examination for all master's degrees is oral.

Language Requirements-None.

For Further Information-Contact the secretary for graduate studies, Civil and
Mineral Engineering Building, University of Minnesota, 500 Pillsbury Drive S.E., Minneap
olis, MN 55455.

Note: Courses in the mineral engineering program fall under two designators: Mineral
Engineering (MinE) and Metallurgical Engineering (MetE). Students should also see the
course offerings listed under Geo-Engineering in this bulletin.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr: Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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Mineral Engineering (MinE)
5600. MINERAL EXPLORATION AND EXPLOITATION. (4 cr; prereq 3rd yr, IT student or grad IT major; 31ect hrs per

wk)
Mineral distribution and demand; nongeologic are determinants; mineral law, taxation. liquidation value; options
and basIs; ore guides; dnlling. sampling, and conhning theory; concepts of riSk elimination.

5610. MINERAL EVALUATION. (4 cr; prereq 5600. Stat 3091; 3 lect aod 2 rec hrs per wk)
StatIstical and geostatistlcal methods of evaluating ore reserves. Feasibility studies. including direct costs,
taxes. depreciation, depletion. present worth, rate ~f return. and project financing.

5619: ENGINEERING FIELD STUDY. (3 cr; prereq sr or grad mineral or geological engineenng major or #. IT student
ar grad IT major; offered 2 wks dunng summer)

Mining and petroleum ~perations; mIOe and petroleum plants and metallurgical plants; research and engineering
offices in selected regions.

5620. UNDERGROUND MINING METHODS, (4 cr; prereq 5600. IT student or grad IT major; 4 lect and 2 rec hrs per
wk)

Description of mining methods and principles of underground are extraction. Handling materials underground,
rail transport, conveyors. load·haul·dump operations. Mine ventilation, drainage, and servIces.

5630. SURFACE MINING ENGINEERING. (4 cr; prereq 5620. IT student or grad IT malor; 4 lect hrs per wk)
Surface mining hydraulics and dredging; open pit and strip mining; in·situ leachlOg; IO-situ retorting (011 shale.
coal gasification); design (manual and computer aided) for economic optImization; production scheduling; unit
operations and choice af equipment; cost estimation.

5640. MINERAL ECONOMICS. (4 cr; prereq 5610 or #, IT student or grad IT major; 4 lect hrs per wk)
Elementary princIples of economics and applications to mineral industnes; developed and undeveloped areas;
marginal are praduction; marketing of raw materials.

5642. THE MINERAL INDUSTRIES. (4 cr; prereq 5613 or #. IT student or grad IT major)
Minerals and developing economies, modern industnal economiCS. and international trade; gold and silver as
monetary metals. Problems in analyZing reSources: mineral supply; secondary (scrap) supply; depletion.
exhaustibility. and conservation. Quantitative economIc anelysis: IOte,industry; projecting and forecastlOg;
computer applications; marketlOg; minerai finanCing.

5650. MINERAL ENGINEERING DESIGN I. (4 cr; prereq 5720, 5722 or #. IT student or grad IT major; 10 design hrs
per wk)

Systems approach to selected aspects of a mining project-exploration. mining, mIOeral processing. metals
extraction. FIOal bound report of an in·depth englOeering feaSibility study reqUtred.

5652. MINERAL ENGINEERING DESIGN II. (4 cr; prereq 5650 or #. IT student or grad IT major)
For description. see 5650.

5660: SPECIAL MINERAL ENGINEERING PROBLEMS. (Cr and hrs ar; prereq IT student or grad IT major)
literature survey of research work on mlnIOg problems.

5670. DRILLING AND BLASTING TECHNOLOGY. (4 cr; prereq GeoE 3300. ME 3301 or #, IT student; 31ect and 1 rec
hrs per wk)

Rock fracture under surface loading Mode of activity and performance of rotary, rotary percuasive. and
percusssive drills. Properties of explOSives. Flock fracture under explOSive load. Techniques for oontroHed
blasting.

5680. MATERIALS HANDLING. (4 cr; prereq CE 3400 or #; 3 lect and 1 rec hrs per wk)
Engineering principles used in design ef ore handling and transport systems; applicatIon in deSIgn of power
transmission systems; ore handling. crushing and hOIsting; other mine transportation systems.

5700. MINERAL ECONOMICS: SYSTEMS ANALYSIS FOR MINERAL ENGINEERS. (4 cr; prereq #, IT student or
grad IT major)

Introduction to systems analysis, operations research techniques. modeling and simulation. Applications to
mineral engineering. life cycle concept of minIOg.

5710. ENVIRONMENTAL ASPECTS OF MINERAL ENGINEERING. (4 cr; prereq 5613 and 5820 or #. IT student or
gred IT major; 3 lect hrs and one 2-hr lab ~er wk)

Recognizing and minimiZing the enVIronmental problems posed by mining and metallurgical operations Both
the immediate working environment and the larger ecological Impacts are conSidered.

5720. MINERAL PLANT ENGINEERING I. (4 cr; prereq CE 5612 or #. IT student or grad IT major)
Basic engineering principles In design and selection <3f mine, petroleum. and mill plant equipment CalculatIons
involving compressed air, pumping, transmission of gases and flUids. and power systems (mechanICal,
hydraulic. pneumatic. and electncal).

5722. MINERAL PLANT ENGINEERING II. (4 cr: prereq 5720 or #, IT sludent or grad IT major)
Basic engineering pnnciples in deSign and selection of mine plant equipment such as hOists. conveyors. and
railroad systems. Calculations involVing power transmission. dnlling, hoisting, and transportalion of cruBhed ~re.
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5920. METALLURGICAL PROCESSE:S. (2 cr; prereq #, IT student or grad IT major)
Unit processes of extractive met~llIurgy illustrate known technologies for producing metal from ore. Ferrous and
nonferrous applications and recllnt innovations.

5940. SPECIAL PROBLEMS: EXTRAI:TIVE METALLURGICAL ENGINEERING. (Cr ar; prereq IT sr)
Laboratory investigation of problems in extractive metallurgy.

8470-8471-8472.' RESEARCH PROBLEMS. (Cr ar; prereq #)

8601·8602-8603.' SEMINAR: MINERA.L ENGINEERING. (Cr ar; prereq #)

8620. ADVANCED ENGINEERING DEoSIGN. (Cr er; prereq #)

8640. ADVANCED MINERAL ECONOMICS. (3 cr; prereq 5642 or #)

8641.' SELECTED MINERALS IN NATIONAL AND WORLD AFFAIRS. (3 or 4 cr; prereq 5642)
Economic study of energy-related minerals; fetilizer-related minerals; capital and energy-intensive metals-alu
minum, copper. steel.

Metallurgical Engineel'ing (MetE)
5100. CHEMICAL METALLURGY I. (4 cr; prereq Chem 1031, Chem 1032. Chem 5534 or #; 31ect and 1 rec hrs per

wk)
Introduction to metallurgical thermodynamics, metallurgical equihbna and activity concept; Hess's law and
Kirchoff equation (thermochemistry), 1st law of thermodynamics, 2nd law of thermodynamics, entropy, heat
capacity, Gibbs-Helmholtz, Van't Hoff (isochore and isotherm), 3rd law of thermodynamics, and Clausius
Clapeyron, as applied to metallurgical systems.

5101. CHEMICAL METALLURGY II. (4 cr; prereq MetElMatS 5100 or #; 3 lect hrs and 1 rec hr per wk)
6G8·T relationships; surface te.nsion and interfacial phenomena. Kinetics: quantitative relationship between
rate of reaction and reactant c01centration; order of reaction; molecularity; effect of temperature and state of
division of reactants on rate; th,sories of reaction kinetics; catalysis; diffusion and mass transfer; nucleation;
experimental techniques.

5102. CHEMICAL METALLURGY III. (4 cr; prereq MatSlMetE 5101 or #; 3 lect and 1 rec hrs per wk)
Electrochemistry: evaluation of conductiVity theory, mean ionic activity concept, transport numbers; electrode
potentials, Nernst equation, polarization and kinetics of electrode processes, E·pH, E-Iog i curves, electrolytic
and galvanic cells; eiectrolysis, decomposition voltage, discharge potential, current and energy efficiency,
electrowinning and electrorefining, experimental techniques.

5201. ORE MICROSCOPY. (3 cr; prereq Geo 3401 or # and 6; 2 lect and 2 lab hrs per wk)
Introduction to polarized light microscopy in the identification and study of ore minerals, their textures and
associated gangue. Elementary optics, optical properties of minerals. Application of microscopy to discovery of
mineralogical and textural factors that exercise fundamental control over beneficiation processes.

5500,5501. METALLURGICAL ENGINEERING DESIGN I, II. (4 cr per qtr; prereq #; 12 design hrs per wk)
Practicum project in metallurgicai engineering.

5502. METALLURGICAL ENGINEERING FIELD STUDY. (2 cr; prereq #; 2 wks during summmer)
On-site inspection of mineral precessing, extractive metallurgy. fabrication and manufacturing, and metallurgical
research organizations in selected area of United States or Canada.

5503. METALLURGICAL ENGINEERING DESIGN III. (4 cr; prereq IT student for undergrads)
Practicum project in metallurgical engineering. Student chooses topic, subject to individual faculty member
approval, in experimental laboratory investigation, plant design project, technical feasibility study or critical
literature review.

5800, MINERAL PROCESSING I, (4 cr; prereq #; 3 lect and 3 lab hrs per wk)
Introduction to unit operations of mineral processing. Size reduction. classification, mineral separation, and
auxiliary operations. Application of physical and chemical principles to mineral processing problems.

5801. MINERAL PROCESSING II. (4 cr; prereq #; 3 lect and 3 iab hrs per wk)
PrinCiples 01 mineral processing, Chemical, physicai, and engineering aspects of size reduction; fine particle
measurement and processing; classification; mineral separation including gravity, flotation, electric, and
magnetic. Auxiliary operations including dewatering, sampling and analysis, material handling, and process
monitoring. Integration of operations and processes on a plant basis.

5900. METALLURGICAL HEAT TRA,NSFER AND FLUID FLOW. (4 cr; prereq #; 4 lect hrs per wk)
Fluid flow and heat transfer ccncepts in metallurgical systems. Theory and correlation to industrial practice.
Applications to temperature moasurements, thermal insulation, and heating and cooling of solid bodies.

5901. PRINCIPLES OF METALS EXTRACTION. (4 cr; prereq 5102 or #; 3 iect and 1 rec hrs per wk)
Evaluation of (a) pyrometallurg cal, hydrometallurgical, and electrometallurgical extraction of metals from their
concentrates. e.g., extraction 0' Cu, Ni, Pb, Zn, Mg, AI, Ti, ironmaking, and steelmaking, (b) metal melting and
recycling.
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5902. PYROMETALLURGICAL PROCESSES. (4 cr; prereq 5901 or #; 3 lect and 1 rec hrs per wk)
Thermodynamic and kinetic evaluation of (a) pyrometallurgical unit operatIOns for the extraction of nonferrous
and ferrous metals from their concentrates, (b) structure and functions of slags, fluxes and refractories.

5903. HYDROMETALLURGY. (4 cr; prereq 5100, 5101, 5102 or #; 3 lect and 3 lab hrs per wk)
Preparation of ores, concentrates, and secondary metals; thermodynamic, kinetic, electrochemical, and
mineralogical aspects of leaching; practical leaching systems; purificatIOn of leach solutions by chemical
precipitation, ion exchange, and solvent extraction; recovery of values in purified solutions; application in
practice with flowsheets.

5940. SPECIAL PROBLEMS IN EXTRACTIVE METALLURGICAL ENGINEERING. (1-6 cr)
Laboratory investigation of problems in extractive metallurgy.

5941. SPECIAL PROBLEMS IN EXTRACTIVE METALLURGICAL ENGINEERING. (1-6 cr; prereq srorgrad student)
Literature survey, research, design, feasibility studies in metallurgical engineering.

5942. SPECIAL PROBLEMS IN EXTRACTIVE METALLURGICAL ENGINEERING. (1-6 cr; prereq grad student)
Literature survey, research; design, feasibility studies in metallurgical engineering.

8000. APPLIED PROCESS METALLURGY I, (3 cr; prereq #)
Modern developments in mineral processing and metals extraction; future trends.

8001. APPLIED PROCESS METALLURGY II. (3 cr; prereq #)
Modern developments in bulk liquid metal processing and waste metal recycling. Critical analysis of ingot and
continuous casting of ferrous and nonferrous metals. Evaluation of design criteria for shaped castings; running.
risering. gating. and chilling design concepts.

8830." ELECTRIC AND MAGNETIC SEPARATION OF MINERALS. (4 cr; prereq #; offered alt yrs)
General review of electrostatics and magnetostatics as related to electric and magnetic separation of solids.
Laboratory methods for determining electric and magnetic properties of solids. Theory and operation of various
electric and magnetic separators currently used in industry.

8838. OPTIMIZATION AND CONTROL TECHNIQUES IN MINERAL PROCESSING I. (3 cr; prereq IT grad standing
or #; 2 lect hrs and one 3-hr tutorial lab per wk; offered alt yrs)

General mathematical model of comminution and its application to rod mills. ball mills. and cone crushers.
Mathematical model of hydraUlic classification and its application to hydrocyclones. Use of models in simulation
of multistage closed comminution circuits. Recognition of physical constraints during simulation. Deficiencies of
models. Control of comminution circuits including digital computer control.

8839. OPTIMIZATION AND CONTROL TECHNIQUES IN MINERAL PROCESSING II. (3 cr; prereq 8838 or #; 2 lect
hrs and one 3-hr tutorral lab per wk; offered alt yrs)

Kinetic model of flotation. Distribution of flotation rate constants and importance of entrainment. Simulation and
control of flotation circuits. Dynamics of operation of comminution and flotation circuits.

8842. SURFACE CHEMISTRY OF MINERAL SUSPENSIONS. (3 cr)
Thermodynamics and kinetics of surface reactions as applied to flotation systems. Electrical double layer theory.
theory of flocculation and dispersion of mineral suspensions. kinetics of electrode processes. theory of
semiconductor-electrolyte interfaces.

8921.8922,8923." RESEARCH IN EXTRACTIVE METALLURGICAL ENGINEERING. (Cr ar; prereq #)

8930: PHYSICAL CHEMISTRY OF HIGH TEMPERATURE METALLURGICAL REACTIONS I. (3 cr; prereq 5910 or
#)

Physicochemical approach to the reactions of iron and steelmaking. Thermodynamics of liquid steel. Reactions
in liquid metal solutions.

8932: PHYSICAL CHEMISTRY OF HIGH TEMPERATURE METALLURGICAL REACTIONS II. (3 cr; prereq 8930)
Liquid slag state and slag constitution theories. Slag-metal distribution equilibrra. Phosphorus and sulfur
problems in iron and steelmaking.

8934: PHYSICAL CHEMISTRY OF HIGH TEMPERATURE METALLURGICAL REACTIONS III. (3 cr; prereq 8932)
Kinetics and rates of reaction in iron and steelmaking. Mass transport processes. Applications to metallurgical
systems.

MUSEOLOGY-See Art History.

MUSIC (Mus)
Regents' Professor: Dominick Argento

Professor: Lloyd Ultan. chair; Edgar Turrentine, director 01 graduate studies; Frank Bencriscutto; Donna Cardamone
Jackson; Arnold F. Caswell; Paul Feller; Paul W. Freed; Thomas S Lancaster; Robert T Laudon; Richard L.
Massmann; Geneva H. Soutnall; Errc Stokes; Everett L. Sutton
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Associate Professor: John E. Anderson; David B. Baldwin; Dwayne Jorgenson; Alan L. Kagan; Young-Nam Kim; Susan
McClary; Duncan R. McNab; Tanya Remenikova; Stephen W. Schultz; D. Clifton Ware, Jr.; Lawrence Weller

Assistant Professor: Dean W. Billmeye'; David A. Damschroder; Alex Lubel

Instructor: Connie 0 Arrau; Alexander Braginsky; James L. Clute; Marvin D. Dahlgren; David W. Eagle; Ronald H.
Hasselmann; Ruben G. Haugen; ~;athenne Holum; Sigrid J Johnson; David B. Kamminga; Barbara G. Kleng;
Rosalind L. Laskin; James P. McGUIre; Frances G. Miller; John W. Miller, Jr.; Gwendolyn Perun; Henry C. Smith;
Jeffrey W. Van

Teaching Specialist: John Tartaglia

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M.A. (Plan A and Plan B), M.F.A., M.M., D.M.A., and Ph.D.

Curriculum-Master of arts degree: Emphases are offered in musicology, ethno
musicology, theory, composition, music education, and music therapy. For the master of
music degree, emphases am offered in piano, harpsichord, organ, voice, violin, viola,
cello, double ba5s, flute, ObOI3, clarinet, saxophone, bassoon, horn, trumpet, trombone,
baritone, tuba, percussion, harp, guitar, and choral conducting. For the doctor of musical
arts degree, emphases are oHered in piano, organ, voice, clarinet, and trumpet. For the
doctor of philosophy degree, emphases are offered in musicology, ethnomusicology,
theory and composition, and music education, (There is also a music education
concentration within the curriculum and instruction emphasis of the Ph.D. major in
education.)

Prerequisites for Admission-Applicants to the M.A., M.M., Ph.D., and D.M.A.
programs must hold a bachelor's degree or its equivalent with a major emphasis in one of
the follOWing areas of music: musicology and ethnomusicology, theory and composition,
applied music and music education. Applicants to the M.F.A. program must hold a
bachelor's degree in music or the equivalent and must show promise in opera or church
music.

Special Application Requirements-Three letters of recommendation, and/or job
placement credentials, and/or an interview are required for all degrees. In addition,
examples of original works (Le., compositions, arrangements, transcriptions and/or
theses, articles or term papers) must be submitted. A minimum TOEFL score of 500 is
required of applicants whose. primary language is not English.

For the M.A., D.M.A., and Ph.D. programs with emphases other than in music
education, scores from the Graduate Record Examination SUbject (Advanced) Test in
music are required. For prowams with emphasis in music education, scores from the
Miller Analogies Test are required. For the M.M. and D.M.A. programs, a performance
audition is required. Taped performances may be submitted in lieu of an in-person
audition by applicants living more than 200 miles from Minneapolis. In the case of
admission based on a taped recording, the appropriate level of study, including the
possibility of remedial work, will be determined by an in-person audition which must be
taken before registration.

Diagnostic Tests-The Music Theory Placement Test is administered to all entering
students. An audition is required for registration in all applied music courses. The piano
proficiency test must be takHn by students in musicology degree programs in their first
quarter of study.

Master's Degree Requirements-For the master of arts degree, Plan A, an original
composition may be offered instead of the usual research thesis. For Plan B, the required
44 credits must include 20 credits in the major field plus 8 credits of Plan B projects and 8
credits in a related field. An original composition may be offered instead of the Plan B
project. A final oral examination is required for both plans. For the master of fine arts
degree, candidates must complete a program requiring approximately two full years of
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graduate study (I.e., a minimum of 65 credits, at least 45 of which must be earned in
graduate courses at the University of Minnesota; a minimum of 8 credits are required in
areas of study outside music). Individual programs must be approved by the adviser, the
appropriate School of Music committee, and the Graduate School. A final oral examina
tion is required. For the master of music degree, students must complete a program
consisting of at least 44 credits. In solo performance areas, one recital is required. In the
choral conducting area, a conducting recital with supporting paper is required. Individual
programs must be approved by the adviser, the appropriate School of Music committee,
and the Graduate School. A final oral examination is required.

Doctoral Degree Requirements-For the doctor of musical arts degree, students
must complete a program that includes 48 credits in applied music, 30 credits in other
areas of music with emphasis on the literature and pedagogy of the major performing
medium, and a supporting program of 12 credits outside music. Four recitals (which may
include two master's level recitals) and two performances of an ensemble nature are
required. A supporting paper of limited scope, demonstrating the ability to conduct
scholarly investigation, is also required. Students take preliminary written, preliminary
oral, and final oral examinations. For the doctor of philosophy degree, students, in
consultation with the adviser, develop a program of study in the major that prepares them
for the examinations. An original composition for full orchestra may be substituted for the
thesis.

Language Requirements-For the M.M. degree and the M.A. degree with empha
sis in music education, none. For the MA degree with other emphases, a reading
knowledge of French or German is required; substitution may be made with approval from
the School of Music when a different language is needed for an individual research
project. For the Ph.D. degree, either two foreign languages, or one foreign language and a
special research technique or collateral field of knowledge, are required. When two
languages are offered, French and German are acceptable. For the D.MA degree,
language requirements are at the discretion of the adviser and the school.

For Further Information-Contact the director of graduate studies, School of Music,
104 Scott Hall, University of Minnesota, 72 Pleasant Street S.E., Minneapolis, MN 55455.

MUSIC APPLIED (MusA)

Graduate courses in applied music are classified according to seven modes: elective,
principal, major, secondary required, secondary elective, principal beyond requirement,
and major beyond requirement. Students may not register for a course in applied music
until they have passed the required applied entrance examination. The examining
committee will determine the mode(s) for which a student may register. Students should
consult the School of Music, 106 Scott Hall, regarding the examination as well as the mode
and level of music appropriate for fUlfilling specific requirements for their degree
programs.

Credits and prerequisites for courses are:
5101 to 8324 (2 or 4 cr; prereq audition, .6.)
8401 to 8724 (2 or 4 cr [max 12 cr]; prereq music major, .6.)

Applied music courses in the various modes offered at the graduate level are listed
below.

Principal Major
Secondary Secondary Beyond Beyond

Instrument Elective Principal Malor Required Elective Requirement Requirement

Piano 5101 8201 8301 8401 8501 8601 8701
Harpsichord 5102 8202 8302 8402 8502 8602 8702
Organ 5103 8203 8303 8403 8503 8603 8703
Voice 5104 8204 8304 8404 8504 8604 8704
Violin 5105 8205 8305 8405 8505 8605 8705
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Principal Major
Secondary Secondary Beyond Beyond

Instrument Elective Principal Major Required Elective Requirement Requirement

Viola 5106 8206 6306 6406 6506 8606 6706
Cello 5107 6207 6307 6407 6507 6607 6707
Double Bass 5106 6206 6306 6406 6506 6608 8706
Flute 5109 8209 6309 8409 8509 6609 6709
Oboe 5111 6211 8311 6411 6511 8611 6711
Clarinet 5112 6212 6312 8412 8512 6612 6712
SaJ<ophone 5113 8213 6313 8413 8513 6613 8713
Bassoon 5114 6214 6314 8414 6514 8614 8714
French Horn 5115 6215 6315 8415 6515 8615 6715
Trumpet 5116 6216 6316 6416 6516 6616 6716
Trombone 5117 6217 6317 6417 6517 8617 6717
Baritone 5116 6216 6316 6418 6516 6618 6716
Tuba 5119 6219 6319 6419 8519 8619 8719
Percussion 5121 8221 8321 8421 8521 8621 8721
Harp 5122 6222 8322 8422 8522 8622 8722
Guitar 5123 8223 8323 8423 6523 8623 8723

Grad 8777. THESIS CREDITS: MASTEFI'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTOIIAL. (1-16 cr per qtr)

PEDAGOGY, LITERATURE, AND CONDUCTING
5051-5052-5053. PIANO PEDAGOGY. (,I cr; prereq 12 cr applied piano or #)

Observation. discussion. research, and supervised teaching in piano. Conceptual learning through discovery.
Early and intermediate levels ot instruction.

5351f-5352w-5353s. PIANO PEDAGOGY I. (2 cr perqtr; prareq 12 cr in 1101 or 1201 or 1301 or 1151-1152-11530r#;
oHered 1984·85 and alt yrs)

Demonstration and discussion of group piano instruction at the elementary level. Selected literature appropriate to
conceptual learning through the discovery approach.

5354f-5355w-5356s. PIANO PEDAGOGY". (2crperqtr; prereq 12crin 1101 or 1201 or 1301 or 1151-1152-11530r#;
oHered 1985-86 and alt yrs)

Principles of piano pedagogy. Surve,y of teaching materials and opportunity to apply principles and techniques in a
directed teaching setting.

5357f-5358w-5359s. GRADUATE PIANO SEMINAR. (2 cr per qtr; prereq #; oHered 1985-86 and alt yrs)
Recognition and discussion of pro')lems in piano stUdy. instruction and performance. Terminology. repertory,
evolution of piano construction, pe,rformance practice from baroque to contemporary literature.

5361f-5362w-5363s. VIOLIN PEDAGOGY I. (2 cr per qtr; prereq 12 cr in 1205 or 1206 or 1305 or 1306 or #)
Private teaching of violin students at beginning, intermediate, and advanced levels. Discussion and demonstra
tions of pedagogical techniques.

5364,5365. CELLO PEDAGOGY. (2 cr. prereq 12 cr applied cello or MuEd 3501 or #) Remenikova
Principles of cello pedagogy. Private teaching at beginning, intermediate, and advanced levels. Discussion of
problems, materials, theory, and methods.

5370. VOCAL PERFORMANCE SEMINAR. (2 cr; prereq 18 cr applied voice and #)
Vocal performance in seminar seltlng. Performance problem&-stage department, interpretation, vocal tech
nique, and lyric diction.

5371f-5372w-5373s. DICTION FOR SINGERS. (2 cr per qtr; prereq 12 cr of 1204 or #)
Introduction to International Phonetic ASSOCiation alphabet and principles utilized in a singing pronunciation of
English, Italian, German, and French. 5371: English and Italian. 5372: German. 5373: French.

5375-5376. VOCAL PEDAGOGY. (4 cr per qtr; prereq 16 cr applied voice, MuEd 3431 or #) Ware
Anatomical study of vocal mechani,m. Principles and techniques of vocal production. Survey of teaching methods
and application of knowledge in directed teaching situation.

5377. THE ADOLESCENT SINGING VOICE. (3 cr; prereq upper division clearance in voice for voice majors or 6 cr of
applied voice for non-vo ce-majors)

Principles of voice in teaching adolescent singers. Directed teaching, required readings, and stUdy of relevant
repertoire.

5378. USE AND CARE OF THE HUMAN VOICE. (1 crl Jorgenson
PhYSiology and anatomy of human voice, psychology, acoustics. general and specific health care. and therapeutic
techniques.
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5384,5385. CHORAL CONDUCTING. (4 cr per qtr; prereq II; offered 1985-86 and alt yrs)
Choral conducting-hand techniques, sound control, articulation, breath control, intonation.

5387. INSTRUMENTAL CONDUCTING. (4 cr; prereq II)
Basic conducting techniques; role of conductor.

5388. ADVANCED INSTRUMENTAL CONDUCTING. (4 cr; prereq 5387 or II)
Score study, instrumentation, performing practices.

5399f,w,s. PERFORMANCE IN CONDUCTING. (4 cr; prereq 5388 or 5385, *)
Preparation and conducting, with documentation of an ensemble program.

5467·5468·5469. STAGE MOVEMENT AND ACTING FOR SINGERS. (4 cr per qtr; prereq aud~ion, *) Sutton
Basic techniques of stage movement and acting styles, application to various forms of music theatre.

5741,5742. VOCAL LITERATURE, (4crperqtr;prereq 12cr;n 11040r 1204or 1304or*; offered 1985-86 and altyrs)
Literature and pedagogy: performance of representative songs from major and minor composers. Vocal
techniques from major schools of singing as they relate to song performance.

5744f, 5745w, 5746s. PIANO LITERATURE. (2 cr per qtr; prereq 12 cr in 1101 or 1201 or 1301 or *; offered 1984-85
and alt yrs)

History of keyboard literature suitable for piano performances from end of 16thcentury to present; background and
development. Performance illustrations by instructor, recordings.

5747. ORGAN LITERATURE. (2 cr; prereq grad organ and musicology student or *; offered 1985-86 and alt yrs)
Development of organ literature and playing from 14th century to present Mutual influence of organ construction
and composition, various national schools of organ playing,

8391-8392. ADVANCED CONDUCTING. (4 cr per qtr; prereq *)
Application of conducting techniques to music from 16th century to contemporary times through analysis of
stylistic and technical characteristics of each historical period.

8537. SCORE STUDY (CHORAL). (4 cr; prereq grad and II)
Analysis of various choral scores ranging from Renaissance era through 20th century. Reading of choral and
choral orchestral scores at piano, including scores employing C clefs and transposing instruments.

8555. MUSIC THEORY PEDAGOGY. (4 cr; prereq undergrad degree in music or *)
Comparative study of different approaches to teaching music theory; available literature (harmony, eartrainingt
sightsinging, counterpoint, composition, orchestration, form and analysis texts and anthologies); specific
pedagogical probiems.

8754. CHORAL LITERATURE: RENAISSANCE THROUGH BAROQUE ERAS. (4 cr; prereq grad and *)
Sacred and secular choral works of Renaissance and baroque eras.

8755. CHORAL LITERATURE: CLASSICAL ERA THROUGH THE TWENTIETH CENTURY. (4 cr; prereq grad and *)
Sacred and secular choral works of classical era through 20th century.

ENSEMBLES AND DIRECTED STUDIES
5330f,w,s. JAZZ IMPROVISATION. (2 cr per qtr [max 12 cr]; prereq 6 qtrs of 1330 or audition) Bencriscutto

Progressive, systematic approach to theory and practice of jazz improvisation, utilizing small groups including
rhythm section and one or more wind instruments.

5340f,w,s. JAZZ ENSEMBLE. (1 cr per qtr [max 6 cr]; prereq 6 cr of 1340 or audition) Bencriscutto
A 20·member performing organization covering significant jazz compositions and arrangements written specifi·
cally for this medium.

5360. WOODWIND ENSEMBLE. (1 cr per qtr; prereq audition) Anderson
Practice and performance of chamber music tor combinationsot woodwind instruments in small groups (3 or more
players) and in large homogeneous instrumental choirs.

5380. BRASS CHOIR. (1 cr per qtr; prereq II)
Practice and performance of representative brass ensemble literature from antiphonal music of Giovanni Gabrieli
to works of 20th century.

5390. PERCUSSION ENSEMBLE. (1 cr; prereq #) Schultz
Practice and performance of standard and contemporary compositions for percussion ensembles in various
combinations.

54101,w,s. BAND. (1 cr per qtr; prereq II)
Concert Band Ensemble; Symphony Band Ensemble; Symphony Bands I and II; Marching Band. Concert Band
and Symphony Band perform standard and contemporary repertoire. Marching Band performs at University
functions.

357



,------------- -

Fields of Instruction

5420f,w,s. ORCHESTRA. (1 cr per qtr; prereq #)
Symphonic repertory through performance. Players from all colleges are invited to participate. Performance
schedules Include major choral wo'ks with the UniverSity Chorus, guest and student soloists.

5430f,w,s. UNIVERSITY CHORUS; CONCERT CHOIR; WOMEN'S CHORUS; MEN'S CHORUS; ST. PAUL CAM
PUS CHORUS. (1 cr per qtr)

Sec. 1, 2-University Symphonic Chorus
Performance of major symphonic works with the Minnesota Orchestra, University Symphony Orchestra, and
UniverSity Concert Band.

Sec. 5-Men's Chorus
Rehearsals and performances of standard material as well as special arrangements. Appearances at on· and
off-campus functions.

Sec. 6---St. Paul Campus Chorus
At least one public appearance each quarter and special events connected with St. Paul campus.

5440f,w,s. ENSEMBLE. (1 cr per qtr; p",req #)
Performance of chamber music of major and minor composers; sonatas, trios, quartets, quintets, other forms.
Combinations of vocal and instrurrental chamber ensemble materials.

5450f,w,s. COLLEGIUM MUSICUM. (1 cr per qtr; prereq #)
Small ensemble of singers and in~trumentallsts study and pertorm early music.

5460f,w,s. CONTEMPORARY MUSIC ENSEMBLE. (2 cr per qtr; prereq #)
Practice and performance of recent mUSIc for various combinations of vocal and instrumental ensembles.

5470f,w,s. OPERA WORKSHOP. (3 cr per qtr; prereq ability to sing arias satisfactorily. #) Sutton
Preparation and performance of operatic arias and scenes, exploring combined problems of musical and dramatic
interpretation. The class prepares a fully staged production.

5490f,w,s. CHAMBER SINGERS. (2 cr per qtr; prereq #)
Mixed chorus of 16 to 20 voices. Pertormances each quarter of works for small chorus.

5950. TOPICS IN MUSIC. (1-5 cr [exact cr and prereq designated for each offenng])
For topics, see current Class Schildu/e.

5970. DIRECTED STUDIES. (1-5 cr; prereq #, L;)
Guided indiVidual reading or study_

8990. SPECIAL PROBLEMS. (2-12 cr; prereq L;)

MUSIC THEORY AND COMPOSITION

5511. ADVANCED EAR-TRAINING I. (3 cr; prereq 1516 or #)
Dictation of melodic, harmonic, and rhythmic materials in a variety of styles. Introduction to contemporary
sonorities.

5512. ADVANCED EAR-TRAINING II. (:1 cr; prereq 1516 or #)
Dictation ot melodic, harmonic. rhythmic, and contrapuntal materials. Emphasis on 20th-century tone combina
tions, meters, and rhythms. Tonal. polytonal. and atonal exercises. Training in tonal memory.

55211, 5522w, 55235. KEYBOARD HARMONY. (2 cr per qtr; prereq 3503, sr or grad student; primarily for piano and
organ majors)

Practical study of diatonic and chromatic harmony at the piano. Realization of figured bass music of the 17th and
18th centuries. Playing of choral, orchestral, and chamber music of classic and early romantic periods from open
score uSing all clefs.

5531. ANALYSIS I. (3 cr; prereq 3503)
Survey of analytical techniques. Introduction to advanced techniques.

5532. ANALYSIS II. (3 cr; prereq 5531)
Various procedures and techniqulls of analysis applied to music composed since ca. 1950.

55335. ANALYSIS 111. (3 cr; prereq 5531)
Analysis 01 representative masterworks of the 20th century.

554Of,w,s. JAZZ COMPOSITION AND .A.RRANGING. (2 cr per qtr; prereq 3503, #) Bencriscutto
Original creative w"ting in jazz styli3 or with strong jazz influence for any medium of musical expression, guided in
individual sessions with instructor.

5541f-5542w-55435. ADVANCED COUI~TERPOINT, (2 cr per qtr; prereq #)
Practice in technique of writing three- and four-voice fugues; contrapuntal devices and problems; analysis of
polyphonic works of various peric·ds from Ars Nova to the present day.
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5550. COMPOSITION. (2 cr per qtr [max 12 crl; prereq 3503, #)
Original work in various forms,

5560. ELECTRONIC MUSIC LABORATORY. (2 cr; prereq 3791 or #)
Electronic music techniques and compositional methods. Performance in combination with instruments and
voices.

55611-5562w-5563s. ORCHESTRATION. (2 cr per qtr; prereq 3503)
Scoring instruments of the orchestra for ensemble combinations and full orchestra.

5564. BAND ARRANGING. (4 cr; prereq 3503, 5563 or MuEd 3512 or #)
Current scoring techniques for wind and percussion instruments. Scoring for band. Creative arrangements for
marching or concert band.

8550. COMPOSITION. (3 cr per qtr [max 18 crl; prereq completion of undergrad major sequence in music theory and
composition incl 5503, 5553, 5563, and #)

8558. THEORY SEMINAR. (4 cr; prereq 5531)
Study of recent research in music theory.

8570. SEMINAR IN COMPOSITION. (4 cr per qtr [max 12 crl; prereq grad student and #)
Aesthetic and technological influences on compositional attitudes and techniques; notation, electronic synthesis,
new and expanded instrumental resources, and multimedia composition (e.g., stage and film).

MUSICOLOGY AND ETHNOMUSICOLOGY

5182. BAROQUE PERFORMANCE PRACTICE. (4 cr; prereq sr or grad, 1606, 3503 or #) McClary
Ornamentation, phrasing, articulation, and improvisation in music of period 1550·1759. Instruction books of
period; analysis of performance 01 baroque music in baroque style.

56011, 5602w, 5603s. HISTORY OF OPERA. (3 cr per qtr; prereq 9 cr in history of music, of art, oftheatre, or of Europe
from 1600 or #) Argento

Origins of opera; development as musicodramatic form through analysis of libretto and music of representative
masterpieces. 5601; Late Renaissance, baroque, classical. 5602: Romantic. 5603: Contemporary periods.

5634f. BAROQUE VOCAL MUSIC. (4 cr; prereq 1606; offered 1985-86 and alt yrs) McClary
Dramatic conventions in opera, oratorio, cantata.

5635w. BAROQUE INSTRUMENTAL MUSIC. (4 cr; prereq 1606; oHered 1985-86 and alt yrs) McClary
Transition from modality to tonality and development of instrumental genres; sacred music in Italy and Germany.

5637f, 5638w, 5639•. MUSIC IN GALANT AND CLASSIC PERIODS. (4 cr per qtr; prereq 1606 or #; oHered 1984-85
and alt yrs) Laudon

5637: Learned and galant styles, symphony, Haydn. 5638: Concerto, opera, Mozart. 5639: Keyboard and
chamber music, Beethoven.

56411. ROMANTIC CONCERT MUSIC. (4 cr; prereq 1606 or #; offered 1985·86 and alt yrs) Laudon
Romanticism, concert music, and orchestral concert.

5642w. ROMANTIC SOLO MUSIC. (4 cr; prereq 1606 or #; oHered 1985-86 and alt yrs) Laudon
The artist, solo music, and solo concerts.

5643•. ROMANTIC CHAMBER MUSIC. (4 cr; prereq 1606 or #; offered 1985-86 and alt yrs) Laudon
Chamber music, theory, and education.

5661. GEORG FRIEDRICH HANDEL: LIFE AND WORKS. (4 cr; prereq 1606 or #) McClary
Musical Culture in middle and northern Germany during 17th and 18th centuries. Oratorio in Italy, France,
Germany, and England. Handel's work with emphasis on his oratorios. Handel and England.

5662. HEINRICH SCHUTZ: LIFE AND WORKS. (4 cr; prereq 8 cr music history or history of art or German literature or
political history to 1700 or #) McClary

Political events in 17th-century Germany, Europe; Protestant hymn, psalm literature. Musical elaborations in
works of Schutz. Madrigals, monodies, sacred concerti and contatas, passions.

5665. RABINDRANATH TAGORE: MUSIC AND POETRY. (4 cr) Kagan
Life, philosophy, works. Influences: Europe's, India's classical and folk traditions. His poetic forms and themes.
Influence on Bengali literature. Songs, operas, with bilingual texts.

5666. STRAVINSKY. (4 cr; prereq 12 cr music history, 3506) Cardamone-Jackson
Changing styles and aesthetic principles of Stravinsky as seen in representative compositions and writings on
music; contributions to artistic life in Europe and America (particularly ballet).

5667. CHAMBER MUSIC OF BEETHOVEN. (4 cr; prereq 1606, 3503) McClary
Analysis of chamber compositions of Beethoven, particularly quartets. His use of chamber sonorities and classical
forms, changes in style, and aesthetiC problems.
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5701,5702. AMERICAN MUSIC. (4 cr per qtr; prereq 1606 or 8 cr American history or American studies or #; offered ~
when feasible) I

From colonial times to present. American Indian music; sacred music in America. Puritan New England to present; 1
jazz: music education: symphony orchestra: contemporary music. I

5708. THE BLACK COMPOSER: CONTRIBUTIONS TO WESTERN MUSIC AND CULTURE. (4 cr, §Afro 5201; prereq I
upper div or grad) Southall

Music achievements of Black Americans in classical music.

5757, 5758. HISTORY OF THE SYMPHONY. (4 cr per qtr: prereq 1606, 3503) McClary
The symphony from its beginnings 10 the present. Representative compositions; readings from relevant primary
and sacondary source materials. t.757: From Pergolesi to Liszt. 5758: From Brahms to present.

5804. FOLK AND TRADITIONAL MUSIl:: CROSS·CULTURAL SURVEY. (4 cr) Kagan
Music of peoples of world in topical and geographic format. Music styles, behavior, and concepts in various
societies and cultures. Field recordings and rilmed performances.

5810. ASIAN MUSIC IN PERFORMANCE. (2 cr; prereq #) Kagan
Development of vocal andlor instrumental skills through applied training and lecture demonstrations.

5811. TRADITIONAL INDIAN MUSIC: THE SACRED AND THE PROFANE. (5 cr) Kagan
Vedic chant and regional folk music. Musical analysis and associations with belief systems, social institutions,
history and aesthetic expression, Music theory of India. notational systems, tonal and rhy1hmic materials and
classifications, musical forms and performance practices.

5841. RESOURCES FOR MUSIC RESEARCH. (4 cr; prereq 1606 or #) Holum
Introduction to use of basic bibliographies. reference works. periodicals and historical editions; techniques for
preparing bibliography on given tcpic or course-related topic.

5861. INTRODUCTION TO ETHNOMUSICOLOGY. (5 cr; prereq #: offered 1985·86 and alt yrs) Kagan
Scope. aims. methods, and resources of research in ethnomusicology; transcription and analysis of preliterate.
folk, and high-art music of world, Style. form, usage, and function. Approaches to musical typology and
comparative studies.

5863. MUSICAL INSTRUMENTS OF Tl-IE WORLD. (4 cr: offered 1985-86 and an yrs) Kagan
Organology: classification; comparative study of musical instruments in all cultures: history. distribution, structure.
technology, acoustics. Instruments in literature, my1hs, iconography.

86311. MUSIC IN MIDDLE AGES. (4 cr; prereq 1606) Cardamone-Jackson
Growth and development of Western musical style from earliest records to Machaut; Gregorian char.t and
accretions to liturgy: chivalric sonn traditions in Spain. France. and Germany; organum. clausula. and motet.

8632w·8633s. THE MUSIC OF HUMANISM: ARS NOVA AND RENAISSANCE. (4 cr perqtr; prereq 8631) Cardamone-
Jackson

Stylistic achievements in history of part-music, 1350-1600: French, Italian. English. German song forms; Franco
Flemish mass and motet, diffusion of Franco-Flemish style: mannerism and musicai depiction of text: rise 01
instrumental music; stylistic analysis.

8647w. CONTEMPORARY MUSICAL STYLES. (4 cr: prereq undergrad degree in music; offered 1984-85 and an yrs)
Cardamone-Jackson

Critical analysis of major compOSitions and historical documents.

88441. SEMINAR: ADVANCED RESEARCH IN MUSIC. (4 cr: prereq undergrad degree in music) Cardamone-Jackson
History and aims of musicology; methods and materials of historical musicology; locating and questioning
historical documents; the analy1ical bibliography; textual criticism and editorial methods: varieties of history and
music history: patlerns in musica historiography.

8845w. SEMINAR: ADVANCED RESEARCH IN MUSIC. (4 cr; prereq undergrad degree in music) McClary
Systematic approaches to music research. Reading and discussion of important studies in musical behavior;
sociology 01 music, aesthetics; and applications of linguistics, structur'ilism, and semiotics to music. Bibliographi
cal tools for interdisciplinary research.

8847·8848. NOTATION OF POLYPHONIC MUSIC. (5 cr for 8847,4 cr for 8848; prereq #) Cardamone-Jackson
8847: White mensural notation of 15th and 16th centuries. Transcribing and editing for historically authentic
performance. 8848: Modal, pre-Franconian. Franconian, French, and Italian notations from 121h and 14th
centuries.

8851. HISTORY OF MUSIC THEORY THROUGH 1600. (4 cr; prereq undergrad degree in music) McClary
Examination of important treatises and writings on notation, compositional procedure, and acoustics in Western
music, from Greek antiquity to 1600. Modal theory and practice in 16th-century polyphony. Approachesto analysis
of early music.

8852. HISTORY OF MUSIC THEORY 1600·1900. (4 cr; prereq undergrad degree in music) Damschroder
Examination of important treatise~ and writings on musicai rhetoric, acoustics. and harmonic and formal theories.

8864·8865. RESEARCH IN ETHNOMUSICOLOGY. (4 cr per qtr; prereq 5861 or #) Kagan
Methods and techniques of fieldv,ork, eliciting and collecting, Practicum in field research with Minnesota ethnic
and Indian music. Theories of trar scription and actual transcnption of materials coilected. Description of musical
compositions and analyses. Advanced readings in ethnomusicology.
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Near and Middle Eastern Studies

MUSIC EDUCATION-see Education (Curriculum and Instruction) and Music.

NEAR AND MIDDLE EASTERN STUDIES
Professor: Caesar E. Farah

Associate Professor: Iraj Bashiri; Daniel D. Reisman

The following courses may be used to satisfy requirements for the MA (Plan B)
degree in Arabic (see South and Southwest Asian Studies). They may also be used as part
of a minor program or a related field. Students who wish to present a Ph.D. minor composed
of courses listed below should plan their program in consultation with an adviser.

Akkadian (Akka)
5011-5012-5013. ELEMENTARY AKKADIAN. (4 cr per qtr; for advanced undergrad students by permission only and for

grad students)
Introduction to cuneiform script. Outline of Akkadian grammar, written drills, selected readings from historical
annals, law collections, religious and epic literature.

Ancient Near Eastern and Jewish Studies (ANEJ)
5501-5502. ANCIENT ISRAEL. (4 crperqtr, §3501-3502; prereq grad student or #; knowledge of Hebrew not required)

History of Israel and development of its religion. Biblical literature in the cultural, hisloflcal, and religious milieu of
its origin.

5701. INTRODUCTION TO COMPARATIVE STUDY OF SEMITIC LANGUAGES. (4 cr; prereq grad student or #, 1yr of
two Semitic languages)

Historical survey of linguistic development in Semitic languages. Selected problems in phonology and morphol
ogy.

5711. NORTHWEST SEMITIC INSCRIPTIONS. (4 cr; prereq 3013 or #)
Introduction to Paleo-Hebrew script. Morphology, phonology, syntax, and linguistic changes in early Hebrew,
Moabite. Phoenician, and Punic inscriptions.

5970. DIRECTED STUDIES. (1-4 cr; prereq #)
Special problems for advanced students.

Sum 5011-5012. ELEMENTARY SUMERIAN. (4 cr per qtr; for advanced undergrad students who have had 2 yrs of
another foreign language and for grad stUdents)

Introduction to Sumerian writing and grammar. Readings from classical Sumerian literary and historical texts.

Arabic (Arab)-see South and Southwest Asian Studies.

Aramaic (Arm)
5011, 5012, 5013. ARAMAIC. (4 cr per qtr; for students preparing for biblical studies. ancient history majors, and

students specializing in Semitic languages; recommended for students of Talmud; prereq 1yr Hebrew or
Arabic or #)

5011: Biblical Aramaic-fundamentals of grammar and fluency in reading of biblical and ancient Aramaic. 5012:
Syriac-grammar, fluency of reading Syriac texts. 5013: Aramaic inscriptions-study of epigraphy, morphology,
and syntax of old Aramaic inscriptions from the 9th to 5th centuries B.C.

Hebrew (Hebr)
5200. PROBLEMS IN BIBLICAL STUDIES. (4 cr per qtr; for majors and others adequately prepared to read the Bible In

Hebrew; prereq 3202 or #)
Selected issues in modern biblical studies. Scientific methodology and use of research tools.

361

L..__________________________________ __ _



Fields of Instruction

5970. DIRECTED READINGS. (Cr ar; prereq 3013 or #)
Special problems tor advanced students.

5990. HONORS COURSE: RESEARCli. (Cr ae; prereq 5970 or #)
Independent research under guidance of a faculty member on a topic of interest to the student.

8321. JUDEO·ARABIC LITERATURE. (3 cr; prereq knowledge of Arabic and Hebrew or #)
Techniques and methodologies of research. Important works. Selected readings from Saadia, Haleri, Malmon
ides, and some medieval Jewish chronicles (all written In Judea-Arabic).

Jewish Studies (JwSt)
5621. COMPARATIVE SOCIOLOGY OF JEWISH COMMUNtTIES. (4 cr; prereq Soc 1001 or 1002 or #)

Comparative historical, cross-societal analysis of Jewish communities. Social organization and strucfure of
Dlaspora communities. Sephardlc, AshkenaZic, Asian communities. Jews in American society: demography,
social ecology, social psychology, stratification patterns.

5900. TOPICS IN JEWISH STUDIES. (4 cr)
Historical, religious, sociological, anthropological, humanistic study of Judaism and the Jewish people. Approach
and method of study vary with tOPiC.

5970, DIRECTED READINGS. (1-12 c·; prereq #)
Guided Individual reading or stUlJy.

Middle Eastern and South Asian Studies (MESA)-See
South and Southwest Asian Studies.

Persian (Per)-See South and Southwest Asian Studies.

NEUROLOGY (Neur)
Professor: Arthur C. Klassen, interim head; Kenneth F. Swaiman, director of graduate studies; James F. Berry; Robert J.

Gumnll; William R. Kennedy; Joo -io Sung; Fernando Torres; David D. Webster

Clinical Professor: Harold H. Noran

Associate Professor: Khurshed A. Ansari; Gary Birnbaum; Harold P. Cohen; Myoung C. lee; 110 E. leppik; Sping lin;
Robert I. Roelofs; Bruce D, Snyder

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S.Neur. (Plan A only) and Ph.D.

Prerequisites for Admission-Candidates must have an M.D. degree from an
approved medical school. In addition, they must have completed either one year of clinical
experience that satisfies entrance into the neurology residency program or a neurology
residency program.

Master's Degree Requirements-Each program is planned to meet individual
interests and needs. Areas of study usually include physiology, anatomy, pathology, or
other laboratory areas. The final examination is oral.

Doctoral Degree Requirements-Individual programs are designed by students and
their advisers, with approval of the director of graduate studies. The minor may be elected
in a number of nonclinical areas, including physiology, anatomy, pathology, or other
laboratory areas. Advanced courses in these areas are required.

Language Requirements-None.
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Neurosurgery

For Further Information-Contact the director of graduate studies, Department of
Neurology, Box 295 Mayo, University of Minnesota, 420 Delaware Street S.E., Minneapo
lis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

8200f,w,s,su. CLINICAL NEUROLOGY. (Cr ar) Klassen and staff

8201f,w,s,su. CLINICAL PEDIATRIC NEUROLOGY. (Cr ar) Swaiman and staff

8202f,w,s,su. RESEARCH IN NEUROLOGY. (Cr ar) Klassen and staff

8203f,w,s,su. APPLIED ELECTROENCEPHALOGRAPHY. (Cr ar) Torres

8204f,w,s,su. APPLIED ELECTROMYOGRAPHY. (Cr ar) Kennedy

8205f,w,s,su. APPLIED NEUROPATHOLOGY. (Cr ar) Sung

8220. NEUROPHARMACOLOGY. (1 cr; offered every 3rd yr) Staff

8221w,s. NEUROCHEMICAL ASPECTS OF SELECTED CLINICAL DISORDERS. (2 cr; offered every 3rd yr)
Swaiman and staff

8222f,w. APPLIED NEUROPHYSIOLOGY. (2 cr; offered every 3rd yr)

8226s. NEUROMUSCULAR DISEASES. (1 cr; offered every 3rd yr) Kennedy

8227s. NEUROLOGICAL SPEECH DISORDERS. (1 cr; offered every 3rd yr) Rubens

8229. CLINICAL CORRELATIVE NEUROANATOMY. (1 cr) Roelofs

8233f,w,s. NEUROLOGICAL CLINICAL PATHOLOGICAL CONFERENCE. (1 cr) Klassen and staff

8234f,w,s. NEUROPSYCHOLOGY CONFERENCE. (1 cr) Meier

8235w. ADVANCED NEUROPSYCHOLOGY. (2 cr) Meier

8236f,w,s,su. RESEARCH IN NEUROPATHOLOGY. (Cr ar) Sung

8244w. NEUROEPIDEMIOLOGY. (1 cr; offered every 3rd yr) Loewenson

8245s. DEVELOPMENTAL NEUROSCIENCES, (1 cr; offered every 3rd year) Swaiman

8701. NEUROOPHTHALMOLOGY. (2 cr; offered every 3rd yr)

8702. NEURORADIOLOGY. (1 cr, §Rad 8110; offered alt yrs)

8703f,w. ADVANCED NEUROPATHOLOGY. (2 cr, §Path 8701; offered a\l yrs) Sung

8704f,w,s. SURVEY OF NEUROPATHOLOGY. (1 cr, §Path 8702) Sung and staff

8705f,w,s,su. NEUROLOGICAL·NEUROSURGICAL CONFERENCE. (1 cr, §Rad 0124)

NEUROSURGERY(NS~

Professor: Shelley N~ Chou, head, director of graduate studies; James R. Bloedel; Lyle A. French; Edward L. Seljeskog
Associate Professor: Donald L. EriCkson; Gaylan L. Rockswold
Assistant Professor: Timothy J. Ebner; Stephen J. Haines; Robert E. Maxwell; Dennis A. Turner

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S,Nsurg, (Plan A only) and Ph.D.Nsurg.

Curriculum-Specialized study is available in neurosurgical science as a clinical
discipline with research emphasis is basic neurobiology and clinical trials of newer
modalities of therapeutic measures.

Prerequisites for Admission-Applicants for either degree must hold an M.D.
degree from an approved medical school and have at least one year of experience in an
approved program of general surgery or fundamental clinical skills,
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Special Application Requirements-Applicants must send the following to the ~

Department of Neurosurgery: transcripts of undergraduate and medical school education;
at least three letters of recommendation from persons well acquainted with their academic J
work and professional experiEmce; National Board scores; and a statement of personal ~
academic and professional experience. Final selection is made via the national Neurologi- I
cal Surgery Matching Program.

Master's Degree Requlmments-At least five academic years are required, of which I
36 months must be in clinical neurosurgery, 6 months in neuropathology and clinical II
neurology, and at least 12 months in research. The minor must be in a basic nonclinical
neuroscience discipline. A thesis on basic or clinical research is required. Also required are
final written and oral examinations. Additionally, the candidate must pass the American
Board of Neurological Surgery's primary examination.

Doctoral Degree Requlr,ements-There are no specific credit requirements beyond
the master's except that the minor or supporting program in a nonclinical neuroscience
discipline must carry at least 1:3-24 credits and that the thesis should be based on research
in a basic nonclinical neuroscience discipline. A supporting program in lieu of the minor is
acceptable. A preliminary oral and final written and oral examinations are required.

Language Requirements-None.

For Further Informatlort-Contact the Department of Neurosurgery, Box 96 Mayo,
University of Minnesota Hospitals, 420 Delaware Street S.E., Minneapolis, MN 55455
(mailing address).

Grad 8m. THESIS CREDITS: MAS-rER'S. (1016 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (,.,6 cr per qtr)

8305. NEUROSURGICAL DIAGNOSIS. (4 cr) Chou, French, and staff
The neurosurgical fellow assists in instruction of clinical clerks and interns, and studies problems in diagnosis at
University and affiliated hospit~.Is,

8308. NEUROSURGICAL PROBLEMS AND MANAGEMENT. (4 cr) Chou, French, and staff
The neurosurgical fellow acts as house surgeon at University and affiliated hospitals.

8311. OPERATIVE NEUROSURGERY. (4 cr) Chou, French, and staff
The neurosurgical fellow acts as first assistant at operations in University and affiliated hospitals, and later may be
permitted to operate.

8316. NEUROSURGICAL RESEARCH. (6 cr) Bloedel, Chou, French, and staff
Problems in experimental or clinical neurosurgical sciences,

8318. NEURORADIOLOGICAL CONFERENCE. (1 cr) Chou, French, Seljeskog, and staff
Review of X-rays and case hi!:tories on neurosurgical service.

8320. NEUROSURGICAL CONFERE:NCE. (2 cr) Chou, French, Seljeskog, and staff
In-depth review of selected topics in basic or clinical neurosurgery,

83228U,W. SEMINAR: NEUROSURGiERY-OPHTHALMOLOGY-PART I. (1 cr) Staff
Review and discussion of topi,:s in neuroophthalmology,

83231,8. SEMINAR: NEUROSURGE'flY-OPHTHALMOLOGY-PART II. (1 cr; prereq 8322) Staff

8324. READINGS IN NEUROBIOLOGY. (2 cr; prereq Phsl 8104, consent of Medical SChool) Bloedel, Ebner
Survey of major topics in neurobiology, Specific papers in each area serve as basis for discussion.

8325. ADVANCED READINGS IN NEUROBIOLOGY. (2 cr; prereq 8324) Bloedel, Ebner
(Continuation of 8324) In-depth discussion of fewer topics,

8330. NEUROSURGERY LITERATLIRE SEMINAR. (2 cr) Staff
Review and discussion of current literature relating to neurosurgery and the neurosciences.
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NURSING (Nurs)
Professor: Ellen T. Fahy, dean; Mariah Snyder, director of graduate studies; Verona C. Gordon; Floris E. King; Elaine E.

Mansfield; Ida M. Martinson; Mark E. Nesbit; Margaret A. Newman; A. Marilyn S,me; Albert I. Wertheimer

Associate Professor: Jean Kintgen·Andrews; Sheila A. Corcoran; Patricia Crlsham; Ellen C. Egan; Bernadine M.
Feldman; Diane K. KJervik; Sara S. Rode; O. Douglas Wangensteen

Assistant Professor: Brenda H. Canedy; Kathleen G, Dineen; Sandra R. Edwardson; Teresa Rothweiler; Muriel B. Ryden;
Kathleen Sodergren

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M,S, (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the M,S, program include preparation as a nurse educa
tor, nurse manager, or advanced clinical practitioner in psychiatric mental health nursing,
childbearing-childrearing family nursing, medical surgical nursing, nurse midwifery, and
perinatal nursing, The Ph.D. program is designed to prepare creative and productive
scholars in nursing. Students select one area of research from among the following:
development and modification of health-related behaviors; human responses to environ
mental and life process events disruptive to health; phenomenon of health; organization
and system of delivery of nursing knowledge; and organization and system of delivery of
nursing care. An individualized program of study and independent research are planned by
the student and adviser.

Prerequisites for Admission-In the M,S, program, a bachelor's degree with a major
in nursing or evidence of ability in health promotion, community health nursing, leadership/
management, teaching/counseling, and systematic investigation, as well as licensure as a
registered nurse, are required, For the Ph.D, program, a master's degree with a strong
background in the physical and/or behavioral sciences, or a bachelor's degree with an
exceptionally strong background are required. Students may be required to make up
deficiencies in areas covered by the qualifying examinations after admission.

Special Application Requirements-For the M,S, degree, GRE General Test
scores, three letters of reference, and a goal statement are required. For the Ph.D. degree,
GRE General Test scores, Miller Analogies Test score (graduate-level form), two letters of
reference, and a statement of goals, objectives, and research interest are required. The
application deadline for the M.S, program is February 1 for fall quarter admission and
October 1 for spring quarter admission; for the Ph.D. program, February 1 for fall quarter
admission.

Master's Degree Requirements-The Plan A program is individually planned with a
faculty adviser and must include a course in nursing research methodology. The Plan B
program must include 20 credits of core courses, at least one Focus I and one Focus II
course, and 4 credits of 8050 for the Plan B project. For more information, see the School of
Nursing publication Graduate Studies in Nursing. A final oral examination is required for
both plans.

Doctoral Degree Requirements-Students plan with their advisers individualized
programs of study and independent research subject to approval by a faculty committee. A
total of 21 to 28 credits in a minor field is required.

Language Requirement-None.

For Further Information-Contact the director of graduate studies, School of
Nursing, 6-101 Health Sciences Unit F, University of Minnesota, 308 Harvard Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)
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CORE COURSES

8010. STRUCTURE OF THE DISCIPLINE OF NURSING. (3 cr; prereq L'.)
Exploration of purposes, charactenstics, and kinds of structures with emphasIs on theories, models, and
conceptual frameworks.

8011. MORAL AND ETHICAL POSITIONS IN NURSING. (3 cr; prereq 6)
Influence of moral and ethical p,)sltlons on behavior and decISion making in nursing. Emphasis on bases for
posllions taken, such as selecte'd moral and ethical theory, rights and responsibilities, and conflict.

8012. CONCEPTUAL FRAMEWORK FOR NURSING PRACTICE. (3 cr; prereq 8010)
Exploration and reconceptualizalion of assumptions, values, and beliefs underlying learner's view of nursing and
nursing practice. Analysis of structure of a nursing conceptual framework and development of personal
framework. Concept of interventlJn model and systematic process that underlies development of such a model.

8014, RESEARCH IN NURSING, (3 cr; prereq inferential statistics, 6)
Exploration of research process and research methodologies appropriate to nursing. Analysis of research reports.

8030. NURSING INTERVENTION MODELS. (4-8 cr [8 cr must be completed before cr is granted]; prereq 8011 or
~8011, 8012, #)

Developing, providing, and evaluating nursing intervenlion with a specified client population. Students register for
a section that focuses on a demed population.

FOCUS I COURSES

8314. NURSE-MIDWIFERY MANAGEMENT DURING CHILDBEARING. (9 or 10 cr; prereq #)
For students wanting to complete requirements for nurse-midwifery certificalion. EmphaSIS on labor and delivery
management with opportunity to Improve skills throughout childbearing penod.

8411. KNOWLEDGE DEVELOPMENT UNDERLYING NURSING THERAPY. (4-6 cr; prereq 8030, advanced physiol
ogy)

Development of nursing practice for a specified client population. Focus on one element or aspect of an
intervention model to expand knowledge in that area. Relevant research literature evaluated.

8421. PSYCHIATRfC·MENTAL HEALTH NURSING: GROUP DYNAMICS AND LEADERSHIP SKILLS. (3 cr; prereq
8030 [Psych-Mental H3alth section], course in psychopathology)

Group dynamics and process with emphasis on development of leadership skills. Integration and application of <.
mental health concepts, clinical practice in group therapy.

8422. PSYCHIATRIC·MENTAL HEALTH NURSING: FAMILY DYNAMICS AND THERAPY. (3 cr; prereq 8421)
Family dynamics, development, and communication patterns. Relationship of selected family to community using
concepts from systems theory. Clinical practice in family therapy.

8431. CHILDBEARING·CHILDREARING FAMILY NURSING I. (4-6 cr; prereq 8030)
Maintenance, promotion, improvement, and restoration of health in the chlldbearing-childrearing family unit.
Theoretical concepts related to women, children and families, and family development.

8441. PERINATAL NURSING OF THE MOTHER AND FETUS. (6 cr; prereq 8030. 6, #)
Theories and issues in pennatal nursing. Assessment of risk, family development, planning, intervention
modalilies, and evalualion. Critical analysis of research. Development of research questions.

8451. TEACHING·LEARNING PROCESS IN NURSING. (4 cr; prereq 8030, ~ course in learning theory and #)
Use of theories of learning to develop an intervention model for teaching nursing. Testing the intervention model in
simulated situations.

8701. NURSING ADMiNISTRATION i. (6 cr; prereq 8030, #)
Intensive study of role of nursin~ administrator by application of major concepts in organization and management
theories and nursiny process to nursing administration. Emphasis on planning for and organizing nursing
administration and assembling resources to carry out plans. Experiences planned to meet individual needs and to
maximize previous experience and knowledge.

FOCUS II COURSES

8315. NURSE·MIDWIFERY MANAGI:MENT: INTRAPARTAL AND POSTPARTAL. (8·10 cr; prereq 8314)
Theory and clinical experience in management and care of the laboring woman/couple through the six-week
restorative period. Early care of the newborn is an integrated component.

8415. NURSE CLINICIAN ROLE DEVELOPMENT. (6-9cr; prereq any nursing Focus I course, a course dealing with the
health care delivery system)

Selection and development of a roie, either nurse clinician-specialist or nurse clinician-generalist. Aspects of the
role may include patient care, consultation, staff development, research, coordination, and collaboration.

8425. PSYCHIATFlIC·MENTAL HEALTH NUFISING: ROLE DEVELOPMENT. (6 cr; prereq 8422)
Theoretical and clinical components of modalities of psychiatnc-mental health nursing intervention. Opportunity to
clarify understanding of interdISciplinary roles and relationships in community mental health setting. Concepts
from systems theory related te, organizational structure of mental health facilities and community.
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8435. CHILDBEARING·CHILDREARING FAMILY NURSING II. (6-9 cr; prereq 8431 or #)
Development, synthesis, and utilization of intervention models as applied to a child and his or her family and to a
childbearing family unit.

8445. CLINICAL NURSE SPECIALIST ROLE IN PERfNATAL NURSING. (9 cr; prereq 8441, 6, #)
Theories and research in neonatal nurSing. Assessment of risk, neonatal development, intervention, and
evaluation. Critical analysis, development, and synthesis of research.

8455. THE NURSE EDUCATOR IN HIGHER EDUCATION. (6 cr; prereq 8451, ~ course in educational measurement,
#)

Analysis of roles and responsibilities of nurse educator in higher education. Data for analysis obtained through
review of relevant literature and testing of roles in an academic setting.

8702. NURSING ADMINISTRATION II. (6 cr; prereq 8701, #)
Intensive study of role of nursing administrator by application of major concepts in organization and management
theory and nursing process to nursing administration. Emphasis on making operational and evaluating nursing
administration goalS.

OTHER COURSES

5722. AN INTRODUCTION TO THE NURSE AS A LEADER FOR CHANGE THROUGH PARTICIPATION IN THE
LEGISLATIVE PROCESS. (5 cr; 10 wks; prereq any two of the following: 5611, 5612, 5613, 5614...or
grad student or #)

Participation in the legislative process through attending committee and subcommittee hearings on specific health
bills of major concern to nurses. Contact with legislators and other key people in state government.

5750. ASSESSMENT OF PARENTS AND INFANTS. (2 cr)
Tools for the assessment of infant development and maternal-infant interaction.

5751. FOUNDATIONS OF PERINATAL CARE. (2 cr)
Study of perinatal care. Laboratory experience in stabilization of the critically ill neonate, resuscitation, umbilical
catheterization, fetal heart rate monitoring.

5752. REPRODUCTIVE PHYSIOLOGY. (4 cr)
Background in aspects of reproductive physiology, including the endocrine system, maternal-fetal physiology,
placental structure, and fetal transition to extrauterine life.

5801. GERONTOLOGICAL NURSING SEMINAR. (2 cr; prereq 8014, ~8030 and #)
Theories of aging, age-related issues with impact on health care of aging persons; designing nursing interventions
specific to elderly clients.

5901. FINANCIAL MANAGEMENT OF NURSING SERVICES. (3 cr; prereq #)
Theories of managerial and financial accounting and of health care economics as they relate to the behavior of
heatth care costs and the achievement of goals and Objectives for hospital nursing services.

5902. NURSING AND THE POLITICS OF HEALTH. (3 cr; prereq grad student, #)
Relationship of changing social policy to health services and impact on funding for nursing education, research,
and service.

8001. SPECIAL EDUCATIONAL EXPERIENCES IN NURSING. (Cr ar; prereq 6)
Various learning experiences planned to meet individual needs.

8003. HEALTH ASSESSMENT. (5 or 6 cr; prereq 8012, #)
Preparing the nurse to systematically collect subjective and objective data in a nursing assessment. Emphasis on
normal health and on distinguishing abnormal from normal findings. Classroom and clinical experience in history
taking and physical assessment, organized within asystematic framework. Incorporation of assessment skills into
the student's nursing framework.

8009. SPECIAL TOPICS IN NURSING. (Cr ar; prereq #)

8050. PROBLEMS IN NURSING. (1-9 cr; prereq #)
Individual study of a problem.

8051. SPECIAL TOPICS IN NURSING RESEARCH. (1-9 cr)
Seminar andlor individual study in nursing research.

8060. ADVANCED CLINICAL NURSING. (3-9 cr; prereq 6, #)
Hypothesis generation and testing in general nursing to develop creative and critical approaches to nursing.

8063. NURSING CONSULTATION. (3 cr)
Study and practice in consultation in nursing care.

8110. THEORETICAL FOUNDATIONS OF THE DISCIPLINE. (4 cr; prereq 8012 or equiv, knowledge of philosophy of
science, 6)

Analysis of knowledge systems and relevant research; identification of boundaries of knowledge and projection of
needs for further knowledge development and testing.
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8111, MORAL AND ETHICAL DEVELOPMENT IN NURSING SCIENCE. (4 cr; prereq 8011 or equiv, 6)
Interaction between research and theory in moral judgment and behavior, applied ethics. and nurSing.

8114. ADVANCED NURSING RESEARCH. (4 cr; prereq 8014 or equiv, advanced inferential and non'parametrlc
statistics. computer science, 6)

Testing and validating methods of study unique to nursing sCience.

8210. THEORY DEVELOPMENT IN NUFISING. (3 cr; prereq 8110, #)
Examination of strategies for theor, development; syntheSIS of theoretical formulations in nursing, utilIZing a
selected strategy.

8313. CARE OF THE CHILDBEARING FAMILY IN RISK. (4-6 cr; prereq physiology, #)
Problems encountered during perinatal penod with emphasis on nursing care of mothers with medical
complications.

8509. SPECIAL TOPICS IN NURSING EDUCATION. (Cr ar; prereq #)

8600. HEALTH CARE INSTITUTIONS AND NURSING LEADERSHIP. (3 cr)
Some aspects inherent in American society (alienation, productivity, roles. youth emphasis) and their impact on
health care institutions; nurse's eff,~cts upon individuals involved with these institutions.

8601. CLINICAL NURSING LEADERSHIP I. (6 cr; prereq 8600)
Clinical praclice Involving extension of patient assessment to various health care institutions; individual employee
assessment and work with and through others to achieve palient care goals. Consultation and evaluation
processes. individual counseling, and group dynamics used to create more positive approaches to care of
individuals.

8609. SPECIAL TOPICS IN NURSING SUPERVISION. (Cr ar; prereq #)

8800. PHENOMENON OF HEALTH. (3 cr; prereq 6)
Examination of assumptions and sCientific perspectives of differing views of health; articulation and evaluation of
holislic view of person-environment and health.

8900. THEORETICAL FOUNDATIONS OF HEALTH·RELATED BEHAVIORS. (3 cr; prereq #)
Research and theory in developm~nt and modification of health-related behaViors and human responses to
events disruptive to health. Formulation of hypotheses for nursing research.

NUTRITION (Nutr)
Professor: Patricia B. Swan (food science 3nd nutrition), director of graduate studies; C. Eugene Allen (animal science.

food science and nutrition); Elwood F. Caldwell (food science and nutrilion); Agnes S. Csallany (food science and
nutrition); John D. Danker (animal sciElnce); Richard D. Goodrich (animal science); Joan Gordon (food science and
nutrilion); Robert M. Jordan (animal :>cience); Theodore P. Labuza (food science and nutrilion); Arthur S. Leon
(physiological hygiene); Irvin E. Liene,- (biochemistry, biological sciences); Jay C. Meiske (animal science); Donald
E. Otterby (animal sCience); John F. Van Pllsum (biochemistry, medical sciences); Paul E. Waibel (animal science)

Associate Professor: Judith E. Brown (pulllic health); Allen S. Levine (food science and nutrition); James E. Pettigrew
(animal science)

Assistant Professor: Elaine Asp (food science and nutrition); Steven D. Clarke (food science and nutrition); Steven G.
Cornelius (animal science); Fred R. Ellie (animal science); Stephen D. Phinney (food science and nutrilion); Dennis
A. Savaiano (food science and nutrition); Joanne L. Slavin (food science and nutrition); Marshall D. Slern (animal
science)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Anyone of the following areas may be emphasized in a degree
program: nutrition science. clini:al nutrition, and community nutrition. Thesis work can be
conducted on humans or on experimental or farm animals. Research projects can be
conducted in the laboratory, clinic, or field, locally or internationally.

Prerequisites for Admisnion-A strong foundation in the biological and physical
sciences is required. This back~lround includes college mathematics through calculus, the
equivalent of one year of general and one year of organic chemistry, a course in
quantitative analysis, two quarters of physics, and one quarter or more of the following:
microbiology, general biology, biochemistry, physiology, genetics, and anatomy. Ifthere is
evidence that the applicant has a good background in the sciences, some of the
prerequisites can be met after admission.
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Applicants interested in the M.S. degree with e- ..nical emphasis must offer as
prerequisites courses in general biology, human nutrition, microbiology, college algebra,
one year each of general and organic chemistry, 20 to 25 quarter credits in food science
and nutrition, and a dietetic internship or equivalent. For the behavioral science emphasis,
applicants must offer as prerequisites courses in general biology, human physiology,
microbiology, and college algebra; one year each of general and organic chemistry; one
course each of nutrition and food chemistry or its equivalent; and at least 21 credits in the
social sciences.

Applicants to the Ph.D. program who have completed the M.S. degree with a
behavioral science or clinical emphasis must have completed the requirements described
in the first paragraph above under Prerequisites for Admission.

Special Application Requirements-Graduate Record Examination scores and
three letters of recommendation evaluating the applicant's scholarship must be submitted.
At least two letters should be from professorial-rank faculty.

Master's Degree ReqUirements-Students must develop and demonstrate general
competence in nutrition, including knowledge of basic biochemistry, physiology, and
statistics. In addition, students must develop a minor or coherent related field program in a
discipline(s) closely allied to nutrition-e.g., biochemistry, physiology, histology, anatomy,
embryology, microbiology, zoology, or food science. An oral final examination is required
for both plans.

Doctoral Degree ReqUirements-Programs are designed by the student and
adviser to develop appropriate skills in research and scholarship. A more comprehensive
knowledge is required in the subject matter listed above for the master's program. Students
complete a minor consisting of an individual subject (e.g., biochemistry) or a supporting
program consisting of a cluster of subjects (e.g., biochemistry, physiology, and statistics).

Language ReqUirements-None, unless specified by an adviser.

Minor Requirements for Students Majoring in Other Fields-General competence
in nutrition.

For Further Information-Contact the director of graduate studies, Nutrition, Depart
ment of Food Science and Nutrition, University of Minnesota, 1334 Eckles Avenue, 5t.
Paul, MN 55108.

Note-The following courses are commonly selected for major and minor programs;
other courses are also available. Descriptions of all courses can be found in the course
listings of the respective departments.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

AnSc 84208.' ENERGY IN ANIMAL NUTRITION. (3 cr; prereq IF; BioC 5002 recommended; offered odd-numbered yrs)

AnSc 84218.' PROTEIN AND AMINO ACID NUTRITION. (3 cr; prereq BioC 5002 or equiv or #; BioC 5743
recommended; offered even-numbered yrs)

AnSc 8423w.' MINERAL NUTRITION. (3 cr: prereq BioC 5002 or #; BioC 5742 recommended; offered even-numbered
yrs)

AnSc 8440w.' RUMINANT NUTRITION. (3 cr; prereq BioC 5002 or #; MicB 5321 recommended; offered odd
numbered yrs)

AnSc 8740w. CONCEPTS AND DEVELOPMENTS IN RUMINANT NUTRITION. (2 cr; prereq #1

AnSc 8741 8. CONCEPTS AND DEVELOPMENTS IN AVIAN NUTRITION. (2 cr; prereq IF; offered even-numbered yrsl
Coon. Waibei
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AnSc 87428. CONCEPTS AND DEVELOPMENTS IN SWINE NUTRITION. (2 cr; prereq #; offered even-numbered yrs) ..
Cornelius

AnSc 8840.' RESEARCH IN ANIMAL NiUTRITION. (Cr ar; prereq #) Staff ~
BloC 57511-5752w-57538. GENERAL BIOCHEMISTRY. (4 cr per qtr, §MdBc 5751-5752-5753; prereq 3 qtrs organic

chemistry, 2 qtrs physical chemistry, 1 qtr biochemistry or #) Staff I
BloC 82258. TRACER TECHNIQUES. (1·3 cr; prereq 5002 or 5751 or 5745 or MdBc 5750, #)

FScN 5111. INDEPENDENT STUDY IN FOOD SCIENCE AND NUTRITION. (1-5 cr [may be repeated forcr]; prereq I'l) 1

~ -FScN 5404. CURRENT ISSUES IN FOOD AND NUTRITION. (2-4 cr; prereq 15 cr food science and nutrition or #) Staff

FScN 5622, MACRO-NUTRIENT METAEIOLISM. (4 cr; prereq 3600, Bioi 5001, Phsl 3051 or #)

FScN 5643. SEMINAR: WORLD FOOD !iUPPLY PROBLEMS. (3 cr. §AgEc 5790, §Agro 5200, §Soc 5675. §LACS
5280; prereq sr or grad sludent. #) Staff

FScN 5662. CLINICAL NUTRITION. (3 0; prereq 5622, Bioi 3021 or #)

FScN 5664. FIELD EXPERIENCE IN CLII~ICAL NUTRITION. (3-18 cr; prereq course in human nutrition and #) Staff

FScN 5668. ADVANCED CLINICAL NUTRITION. (2 cr; prereq 5662 or #)

FScN 5694. METABOLIC BASIS FOR THERAPEUTIC NUTRITION. (4 cr; prereq 5664 or #)

FScN 8101. RESEARCH SEMINAR, (1 ':r; SoN only; prereq #) Staff

FScN 8313. TOPICS IN LIPID CHEMISTRY. (2 cr; prereq BioC 5002 or #)

FScN 8621. INDEPENDENT STUDY: NUTRITION. (1-9 cr; prereq #) Staff

FScN 8622. ADVANCED HUMAN NUTRITION I. (5 cr; prereq 5622. BioC 5002 or MdBc 5101 or equiv and #) Swan

FScN 8623. ADVANCED HUMAN NUTFIITION II. (5 cr; prereq 8622. #)

FScN 8624. ADVANCED HUMAN NUTFUTION III. (5 cr; prereq 8623 or #)

MdBc 82198. BIOCHEMISTRY OF SPECIALIZED TISSUES. (3 cr; prereq 5753 or 51 00; offered 1984·85 and alt yrs)
Van Pilsum

Nutr 8745. SEMINAR. (1 cr [may be repeated for cr]; prereq #) Staff

Nutr 8990. GRADUATE RESEARCH. «~-5 cr; prereq #) Staff

PubH 5380. APPLIED HUMAN NUTRITION. (5 cr; prereq biochemistry or equiv) Leon

OBSTETRICS AND GYNECOLOGY (Obst)
Professor: Konald A. Prem. head: Harry Foreman. director of graduate studies; Takashi Okagaki

Associate Professor: Benjamin S. Leung; Leo B. Twiggs

Assistant Professor: Doris C. Brooker

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S.Obs. & Gyn. (Plan A).

Curriculum-Joint programs, particUlarly with the basic sciences, are acceptable on
approval.

Prerequisites for Adml!lsion-Applicants must hold an M.D. degree from an
approved medical school.

Master's Degree RequJre-ments-A minimum of 45 credits is required, 20 of which
must be taken in courses relating to aspects of human reproduction. The remainder of the
credits can be taken in nonclinical courses or independent study relating to research. By the
end of the program, students must demonstrate an understanding of epidemiology and a
working knowledge of biometry and the use of computers in biomedical research. Students
must develop skill in designing studies and doing critiques for rigorous review of research
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.. reports. Students electing the Plan A format must write a thesis that is publishable in a
refereed journal. Plan B students must prepare three major reviews. A final oral
comprehensive examination is required.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Obstetrics and Gynecology, Box 395 Mayo, University of Minnesota Medical School, 420
Delaware Street S.E., Minneapolis, MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

5241. FAMILY PLANNING ADMINISTRATION. (3 cr; prereq #) Foreman
Planning, operation. and administration of publicly funded family planning programs.

5245. HISTORY AND DEVELOPMENT OF FAMILY PLANNING. (3 cr; prereq #) Foreman
Family planning programs over the world (including the United States) that have been instituted to meet family
health needs as well as to alleviate population pressures.

5248. DEVELOPMENTS IN CONTRACEPTIVE TECHNOLOGY. (3 cr; prereq #) Foreman
Review of principles, efficacy, and side effects of currently used birth control methods and consideration of
contraceptives in investigative stages.

8201-8202-8203·8204. ADVANCED OBSTETRICS AND GYNECOLOGY I. (Cr ar: required of lst-yr fellows)
Includes service in the University of Minnesota-affiliated hospitals (University, Sf. Joseph's, Sf. Mary's, and
Fairview Hospitals, Metropolitan Medical Center, and Hennepin County Medical Center) with ample experience in
diagnosis, care, and treatment (operative and nonoperative) of patients.

8205-8206-8207·8208. ADVANCED OBSTETRICS AND GYNECOLOGY II. (Cr ar; required of 2nd-yr fellows)
Similar to Obst 8201-8202-8203-8204 but more advanced, both in clinical and research aspects of the subjects;
adapted to increased training and experience of fellows.

8209-8210-8211-8212. ADVANCED OBSTETRICS AND GYNECOLOGY III. (Cr ar; required of 3rd-yr fellows)
Similar to Obst 8205-8206-8207-8208 but more advanced.

8213·8214-8215-8216. ADVANCED OBSTETRICS AND GYNECOLOGY IV. (Cr ar; prereq 8212)

8217-8218-8219-8221. SEMINAR IN OBSTETRICS AND GYNECOLOGY. (Cr ar; prereq 8216)

8222-8223. GYNECOLOGICAL ONCOLOGY. (Cr ar; prereq 8221)

8224. GYNECOLOGICAL ENDOCRINOLOGY I. (Cr ar; prereq 8223)

8225. GYNECOLOGICAL ENDOCRINOLOGY II. (Cr ar; prereq 8224)

8226. OBSTETRICAL PHYSIOLOGY AND ANESTHESIOLOGY. (Cr ar; prereq 8225)

8227. PRECEPTORSHIP IN CLINICAL PRACTICE. (Cr ar; prereq 8226)

8228. SELECTED ASPECTS OF RADIATION THERAPY. (Cr ar; prereq 8227)

8229. SELECTED ASPECTS OF MEDICAL ONCOLOGY. (Cr ar; prereq 8228)

8230. RESEARCH IN REPRODUCTION. (Cr sr; prereq 8229)

8243. TOPICS IN FAMILY PLANNING. (3-12 cr; prereq #) Foreman and staff
Flexible course set up to meet individual student needs and interests. Includes thesis preparation, research
projects, and field training...

OPHTHALMOLOGY (Oph)
Professor: Donald J. Doughman, head; William Knobloch, director of graduate studies: Jonathan D. Wirtschalter

Associate Professor: Herbert L. Cantrill; Robert D. Letson; Jonathan E. Pederson; Robert C. Ramsay; William B. Rathbun

Clinical Associate Professor: Richard C. Horns

Assistant Professor: J. Douglas Cameron; Richard L. Lindstrom

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. and M.S. aphtha!. (Plan A only).
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Curriculum-The program normally requires four years to complete, Clinical training
is provided at the University Hospitals, Hennepin County Medical Center, St. PaUl-Ramsey
Medical Center, and Veterans A,jministration Medical Center in the Twin Cities, All fellows
spend a brief time in the laboratory becoming familiar with the research problems of the
field, Additional training is available for those who wish to prepare for teaching and research
careers, Individuals who wish to earn a Ph.D. are encouraged to complete a doctoral
program in one of the basic science fields, doing their research on an ophthalmologic
problem appropriate to their major subject.

Prerequisites for Admission-Applicants must hold an M.D. degree from an
approved medical school.

Special Application Requirements-Applicants must forward to the department
information concerning their educational and professional background, National Board
scores, undergraduate and medical school transcripts, a dean's letter, two or three letters
of recommendation, a brief narrative statement regarding their interest in ophthalmology
and their career ['oals, and a list of the publications or research projects in which they have
been involved.

Master's Degree Requirements-The course work listed is required of all graduate
students whether they are working toward a degree or not. Oph 8101 and 8131 are offered
on a continuing basis throughout the three-year residency program; the remainder of the
courses (With the exception of Oph 8142) are offered once during the three-year program.
Minor fields are completed in one of the basic science disciplines by special arrangement
with the department involved. Hecommended are such fields as physiology, biophysics,
biochemistry, and microbiology. A final oral examination is required.

Language Requirements-None.

For Further Information--Contact the director of graduate studies, Ophthalmology,
Box 493 Mayo, University of Mirnesota. 420 Delaware Street S.E., Minneapolis, MN 55455
(mailing adoress).

Grad 8177. THESIS CREDITS: MASTE:R'S. (1-16 or per qtr; Plan A only)

8101f,w,s,su. CLINICAL OPHTHALMOLOGY. (B or) Doughman and staff

8106. STRABISMUS MANAGEMENT. 11 or; prereq MD or vet med grad student)

8110. OPTICS, REFRACTION, AND CONTACT LENS. (3 or) Tani

BIll. INTRAOCULAR INFLAMMATIOtl, UVEITIS, OCULAR TUMORS. (3 or; prereq MD or vet med grad student)

8112. RETINA AND VITREOUS. (3 or; prereq MD or vet med grad student)

8113. BASIC AND CLINICAL NEURO·OPHTHALMOLOGY. (3 or; prereq MD or vet med grad student)

8116. GLAUCOMA, LENS AND ANTERIOR SEGMENT TRAUMA. (3 or; prereq MD or vet med grad student)

8117. ORBIT, PLASTICS AND TRAUMA. (3 or; prereq MD or vet med grad student)

8118, GENERAL MEDICAL PROBLEMS. (3 or; prereq MD or vet med grad student)

8119. CLINICAL PATHOLOGICAL CORRELATIONS IN OPHTHALMOLOGY. (1 or; prereq MD or vet med grad
student)

8120. SCOPE OF OPHTHALMIC PATHOLOGY. (2 or; prereq MD or vet mad grad student)

8125,8126. DISEASES OF THE CORNEA AND EXTERNAL EYE. (3 or; prereq MD or vet med grad student)

8131f,w,s,su. PRACTICAL OCULAR SURGERY. (3 or) Doughman and staff

8142f,w,s,su. OPHTHALMIC PATHOLOGY LABORATORY. (2 or) Cameron

8152. OPHTHALMOLOGY LABORATORY. (15 or) Staff

8153. RESEARCH IN OPHTHALMOLOGY. (Cr ar) Staff

8154. SEMINAR: OPHTHALMOLOGY, (Cr ar) Staff
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Oral Biology

8155. SPECIAL TOPICS IN OPHTHALMOLOGY. (Cr ar) Staff

8701. NEURQ-OPHTHALMOLOGY. (1 cr)

Ph.,8218. PHYSIOLOGY OF VISUAL SYSTEMS. (3 cr; prereq #)

ORAL BIOLOGY (OBio)
Regents' Professor: Robert J. Gorlin
Professor: Burton L. Shapiro. chair; Harold H. Messer, director of graduate studies; Gregory R. Germaine; Charles F.

Schachtele; Quenton T. Smith; Carl J. Witkop
Associate Professor: Mark C. Herzberg

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Students are provided with a broad understanding of the orofacial
region, its development (including aging), structure, function, and pathology. More
specialized areas of interest, such as salivary glands and secretions, development of oral
structures, mineral metabolism and nutrition, pulp biology, oral microbial ecology and
physiology, and mechanisms of microbial infection and immunity, are emphasized in
advanced course work and research. Individual programs are planned according to the
student's specific areas of interest and may include courses from other disciplines as part of
the major. A minor in a related discipline is also required. During each quarter of their first
year, students work with a faculty member to gain research experience.

Prerequisites for Admission-Programs are designed for individuals who have
completed requirements for graduation with high standing from dental or medical schools
and desire to undertake advanced studies in oral biology. In some cases individuals who
have not yet obtained the D.D.S. (D.M.D.) or M.D. degree, but who have demonstrated
exceptional potential for graduate study, may be admitted for a combined program.
Individuals with a bachelor's or master's degree who can demonstrate an appropriate
background and an interest in oral biology are considered for admission.

Special Application Requirements-Applicants should submit three letters of
recommendation from persons familiar with their academic and research experience.
Students may enter the program in any quarter, but fall or winter quarter is recommended.

Master's Degree ReqUirements-The M.S. degree program generally requires two
years or more. Students must maintain a cumulative GPA of at least 3.00 in both the major
and the minor and pass a written qualifying examination no later than the end of their fourth
quarter in residence. A designated minor in a related discipline is required. The Plan B
program involves three papers, at least one of which includes a laboratory study. A final oral
examination is required for both plans.

Doctoral Degree Requirements-There are no minimum credit requirements for the
Ph.D. program, except for the minor or supporting program. Course work is selected to give
the student a broad background in oral biology plus advanced work more directly related to
the student's research interests. A designated minor is required. Students must pass a
written qualifying examination no later than the end of their fourth quarter in residence. The
written preliminary examination is taken after the qualifying examination and before the end
of the second year in residence. It consists of two research proposals, one representing the
student's anticipated thesis research, and the other on a topic assigned by the graduate
faculty. The preliminary oral examination consists primarily of a defense of the two
proposals described above. Students must present a research seminar in connection with
OBio 8030 (which will be attended by the final examination committee) no later than six
months before defense of the thesis.
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Language Requirement:s-None.

Minor Requirements for Students Majoring in Other Fields-A minor in oral
biology consists of 9 credits for the M.S. degree and 20 credits for the Ph.D. degree. The
minor must include OBio 8010, at least two advanced courses in oral biology, and other
course work in consultation with the director of graduate studies.

For Further Information-Contact the director of graduate studies, Department of
Oral Biology, 17-226 Moos Health Sciences Tower, University of Minnesota, 515 Delaware
Street S.E., Minneapolis, MN 55455.

Grad 8177. THESIS CREDITS: MASTER·S. (1·16 Cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

8001. RESEARCH IN ORAL BIOLOC:iY. (er ar) Staff

8002. TUTORIAL IN ORAL BIOLOGY. (Cr ar [2 hrs per wk =1 cr; may be repeated for crJ) Staff
Quarter-long apprenticeship Wlt1 faculty members to familiarize students With faculty research interests.

8010. ORAL BIOLOGY. (3 cr) Staff
Basic concepts of cell biology and human biology for dental specialist and'or oral research trainees.

8018. BIOLOGY OF MINERALIZED I~ND OTHER CONNECTIVE TISSUES. (3 cr; offered spring 1985 and alt yrs)
Smith

Lectures and discussions on developmental biology of connective tissues. morphologic and biochemical
composition of connective tissue components, structure and biosynthesIs of connective tissue components,
normal and pathologic mineralization and changes:n connective tissue dUring aging. wound healing. and various
disease processes.

8021,8022.8023,8024. TOPICS IN ORAL BIOLOGY. (1-3 cr per qtr [may be repeated for cr]; prereq #) Staff
Different tOPiC or subject area each quarter, announced in advance. May Include: saliva and salivary glands; pain
and sensation; aging; biomaferlals; hard tissue metabolism.

8030. SEMINAR. (1 cr [may be repeated for crJ) Staff
Faculty and student participation In discussion 01 current topics in oral biology.

Additional major course work may be drawn from basic medical sciences and other
areas appropriate to the individual program.

ORTHOPEDIC SURGERY (OrSu)
Professor: Roby C. Thompson, head: David S. Bradford; James H. House; Robert B. Winter

Associate Professor: Theodore R. a'3gema

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree OHered-M.S.Orth.Surg. (Plan A only).

Curriculum-Four·year fellowships are offered to graduate students. Graduate work
is carried on at University Hospitals, Gillette Children's Hospital, Shriners Hospital for
Crippled Children, and othElr Twin Cities hospitals.

Prerequisites for Admission-Applicants must hold the M.D. degree from an
approved medical school.

For Further Informatl':Jn-Contact the director of graduate studies, Department of
Orthopedic Surgery, Box 189 Mayo, University of Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (mailing address)

Grad 8177. THESIS CREDITS: MJISTER·S. (1-16 cr per qtr; Plan A only)

8401. ORTHOPEDIC CONFERENC:E. (3 cr) Staff
Review of X-rays and case histories of patients on orthopedic inpatient or outpatient service.
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Otolaryngology

8403. FRACTURES. (5 cr) Staff
The orthopedic fellow acts as house surgeon on fracture service at Hennepin County Medical Center.

8404. FRACTURES. (5 cr) StaH
The orthopedic fellow acts as house surgeon on fracture service at SI. Paul·Ramsey Medical Center.

8405. ORTHOPEDIC DIAGNOSIS. (3 cr) Stall
The orthopedic fellow assists In instruction of clinical clerks and Interns and studies problems in diagnOSIs in
Outpatient Department at University Hospitals.

8407. PEDIATRIC ORTHOPEDICS. (5 cr) StaH
The orthopedic fellow acts as house surgeon at Gillette Chlldren's Hospital.

8408. ORTHOPEDIC PROBLEMS AND MANAGEMENT. (5 cr) StaH
The orthopedic fellow acts as house surgeon at University and Veterans Administration Medical Center.

8409. ORTHOPEDIC PROBLEMS AND MANAGEMENT. (5 cr) Winter and stall
The orthopedic fellow acts as house surgeon on fracture service at Fairview Hospital

8410. ORTHOPEDIC PATHOLOGY. (2 cr) StaH
Seminar for systematic review of pathology of ossified tissues and soft tissues of extremltles.

8411. ORTHOPEDIC OPERATIVE SURGERY. (5 cr) Staff
The orthopedic fellow acts as first assistant at operations at University Hospitals and laler may be permitted to
operate.

8412. ORTHOPEDIC ANATOMY. (2 cr) House and staH
The orthopedic fellow dissects upper and lower extremities and aids In Instrudon of medical students In anatomy
of extremities.

8416. ORTHOPEDIC RESEARCH. (5 cr) Bradford
Problems In experimental or clinical surgery at University Hospitals.

OTOLARYNGOLOGY (Otol)
Professor' Michael M. Paparella, head; S. K. Juhn, diractorof graduate studies: Arndt J Duvall. III; Earl R. Harford; Frank

M. Lassman; W. Dixon Ward

Clinical Professor: Jerome A. Hilger; Albert Hohmann

Associate Professor: George L. Adams; Lawrence R. Boies, Jr.; Robert H. Maisel; Tetsuo Morizono; DaVid A. Nelson;
Kurt Pollak; Peter A. Santi

Clinical Associate Professor: John D. Banovetz

Assistant Professor' John H. Anderson; Norman T. Berlinger; Stephen L. Liston; Mano Ruggero

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S.Otol. (Plan A only) and Ph.D.Otol.

Curriculum-The residency program is designed to provide training in both clinical
and experimental aspects of otolaryngology. Rotations at the University Hospitals,
Minneapolis Veterans Administration Medical Center, St. Paul-Ramsey Medical Center,
and Hennepin County Medical Center provide a wide range of material for clinical training
and surgical experience. Opportunities for independent research are provided by the
research laboratories of audiology, auditory electrophysiology, auditory neurophysiology,
biochemistry, electronmicroscopy, electrophysiology, histochemistry, morphometry, psy
choacoustics, temporal bone pathology, tumor immunology, and vestibular physiology.

Prerequisites for Admission-Applicants must hold an M.D. degree from an
approved medical school.

Degree Requirements-All residents in the program spend one year in general
surgery and lour years in otolaryngology. During the last four years, each resident (fellow)
is required to spend time in basic or applied research directed toward preparation 01 an
acceptable thesis for a master's or doctoral degree.

Language ReqUirements-None.
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For Further Information-Contact the director of graduate studies, Department of
Otolaryngology, Box 396 Mayo, University of Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (mailing address).

Grad 8n7. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

8220. RESEARCH IN OTOLARYNGOLOGY. (18 cr) Paparella and staff

8230, CLINICAL OTORHINOLARYNGOLOGY, (6 cr) Paparella, Duvall, and staff
Diagnostic and managemenl imtruclion and experience in all phases of clinical otorhinolaryngology. Both
inpatient and outpatient services are provided at University of Minnesota Hospitals, St. Paul-Ramsey Medical
Center, Veterans Administration Medical Center, and Hennepin County Medical Center.

8231. SURGERY OF THE EAR. NOSE. AND THROAT. (4 cr) Paparella, Duvall, and staff
Surgical training and experience with a broad scope of surgical problems encountered in otorhinolaryngology
provided at University of Minnesota Hospitals, St. Paul-Ramsey Medicai Center. Veterans Administration Medical
Center, and Hennepin County Medrcal Center.

8232. MAXILLOFACIAL SURGERY. (1 cr) Staff
Basic science principles and management principles of maxillofacial diseases. Problems of maxillofacial trauma.
Experience with these problem~, in the hospitals of the training program, especially the county hospitals.

8233. PLASTIC AND RECONSTRUCTIVE SURGERY OF THE HEAD AND NECK. (1 cr) Staff
Teaching and practicallraining for ololaryngologic cosmetic surgery with emphasis on rhinoplasty and otoplasty.

8234. ANATOMY OF THE HEAD ANO NECK AND TEMPORAL BONE DISSECTION. (2 cr) Paparella, Jung
Head and neck anatomy is studied from cadaver material through programmed learning. Temporal bones are
dissected to learn anatomy and to practice all otologic surgical procedures.

8235. ROENTGENOLOGY OF THE HEAD AND NECK. (2 cr) Staff
Experience in X-ray diagnostic procedures for otolaryngologic problems.

8236. PHARMACOLOGY IN OTOLAllYNGOLOGY. (2 cr) Staff
General principles of pharmacology as they relate to otolaryngology.

8237. ENDOSCOPY. (2 cr) Duvall
Instruction. didactic and practical, in laryngoscopy, esophagoscopy, bronchoscopy, and mediastinoscopy.
General management principler. stressed.

6236. PATHOLOGY OF THE EAR, ~IOSE, AND THROAT. (2 cr) Paparella, Duvall, Jung
Gross pathology and histopathology of diseases of the ear, nose, throat, and related regions.

8239. OTONEUROLOGY. (2 cr) Papmella, Duvall
Instruction and experience in diagnosis and management of otoneurologic problems including training in
electronystagmographic analysis of vestibular function.

8240. ALLERGY. (2 cr) Staff
Concepts and management of otolaryngologic allergy.

8241. TUMOR CLINIC. (1 cr) Staff
Clinical head and neck oncology including consideration of etiology, treatment (both surgical and nonsurgical),
and other principles of managE,ment.

8242. AUDIOLOGY OF SPEECH PATHOLOGY. (2 cr) Lassman, Hanord, and staff
Fundamentals of audiology and speech pathology. Measurement and description of disorders of hearing, speech,
and language in children and Erdults. Peripheral vs. central differential diagnostic signs, hearing aids. Special
educational management of chldren and adults. Community resources.

8243. INTRODUCTION TO RESEARCH METHODOLOGY. (2 cr) Ward and staff
Basic introduction to such topics as statistical methods, experimental design, and execution of otolaryngologic
research. Required for all 1st-year otolaryngology residents.

8244. SEMINAR: CURRENT L1TER/ITURE. (1 cr)
Presentation and discussion 01 selected articles required for all residents.

8245. MASTER'S THESIS RESEARCH. (Cr ar) Staff

8246. PH.D. THESIS RESEARCH. (er ar) Staff

82471. PHYSIOLOGY OF HEARING. (3 cr, §Phsl 8216; prereq #) Ruggero
Basic functional mechanisms of the auditory system, peripheral and central.

8248. READINGS IN AUDITORY P~IYSIOLOGY. (1-3 cr; prereq #) Ruggero
Current research on biophysics and phySiology of auditory system; specific topics selected for each student.
Written reviews prepared and discussed.
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Pathobiology

PATHOBIOLOGY (Path)
Professor: Ellis S. Benson, head, director of graduate studies: Khalil Ahmed; Miguel M. Azar; Fritz H. Bach; Henry H.

Balfour, Jr.; David M. Brown; Richard D. Brunnlng; Barbara A. Burke; Agustin P. Dalmasso; LouIs P. Dehner; John W.
Eaton; Jesse E. Edwards; Richard D. Estensen; Leo T Furcht; Kazimiera GaJI-Peczalska; Nelson D. Goldberg;
Leonard Greenberg; Franz Halberg; Erhard Haus; John Kersey; Alfred Michael; Juan Rosai; Andreas Rosenberg;
Burton L. Shapiro; John R. Sheppard; Judson D. Sheridan; Michael W. Steffes; Lee W. Wattenberg; James G. White

Associate Professor: John H. Eckfeldt; Tucker W. LeBien; Toni N. Mariani; Harry T. Orr; Gundu Rao; Walter Runge;
William R. Swaim; Daniel Vallera; Michael J. Wilson; Walid Yasmineh

Assistant Professor: Diane Arthur; Connie Clark; Vincent F. Garry; Said A. Goueli; Bo Hedlund; Danuta Malejka-Giganti;
James O'Leary; Stephen Rich; Mrriam Segall; Michael Y Tsai

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degree Offered-Ph,D.

Curriculum-The program is administered in the Department of Laboratory Medicine
and Pathology. It is designed for qualified postbaccaulaureate students who seek careers
as educators and scientists in pathobiology and related fields, The program's emphasis is
on research in cellular and molecular pathology as related to human disease.

Prerequisites for Admission-A bachelor's degree in an area of science and one
course in biochemistry and histology are reqUired, A course in microbiology is highly
recommended but not reqUired.

Special Application ReqUirements-Applicants must foward to the Department of
Laboratory Medicine and Pathology three letters of recommendation, scores from the
General (Aptitude) Test of the Graduate Record Examination, and a brief autobiographical
sketch including reasons for seeking a degree in pathobiology, career objectives, and
areas of special interest. A minimum TOEFL score of 600 is reqUired of applicants whose
native language is not English, Students are admitted for fall quarter only, except under
unusual circumstances, Applications, especially those that request financial aid, should be
received by February 15.

Degree ReqUirements-Students are expected to maintain at least a B average in
the program, The preliminary written examination must be passed at the end of the first year
of course work; the preliminary oral examination must be passed after approximately two to
three years in the program,

Language Requirements-None,

Minor Requirements for Students Majoring in Other Fields-Minor programs must
be approved by the Pathobiology Graduate Committee or the director of graduate studies in
pathobiology, Path 5110, 8108, 8109, 8110, and two additional 3-credit courses in
pathobiology are required for the minor.

For Further Information-Contact the director of graduate studies, Pathobiology,
Box 198 Mayo, University of Minnesota, 420 Delaware Street S.E., Minneapolis, MN
55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5101. GENERAL PATHOLOGY. (1-6 cr [grade at end of summer]; prereq pathobiology grad or #)

5102. ORGAN SYSTEMS PATHOLOGY. (2-6 cr; prereq pathobiology grad or #, 6)
First period: resprratory, cardiovascular, and renal pathology. Second period: neuropathology, endocrine and
reproductive pathology, and special tOpiCS. Thrrd penod: gastrointestinal pathology, hematopathology, and
pathology of bones and Joints.

5104. AUTOPSIES. (Cr ar; prereq regis grad med or #) Staff
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510B. FUNDAMENTALS OF IMMUNOBIOLOGY. (3 cr; prereq Bioi 5001. Bioi 5003. GCB 5043. MdBc 5100 or #;
intended for grad students and others with strong Interest In immunobiology)

Cell types participating in immune response, their interactions and molecular products; genetics and molecular
biology of antibodies and of histocompatibility of antlbcoies; immunobiology of hypersensitivity. transplantation
Immunology. and tumor Immunology.

5109. SEMINAR: SELECTED TOPICS IN PATHOBIOLOGY. (1 cr; prereq #)
Current thesIs tOPiCS and other aspects 01 pathobiology.

5110. SEMINAR: PATHOLOGY. (1 cr; prereq #) Staff

5111. CONFERENCE ON AUTOPSIES. (1 cr; prereq regis grad med or #) Staff

5113. SURGICAL PATHOLOGY. (Cr ar; prereq regis grad med or #) Rosal

5124. VIRUSES IN THE PATHOGENESIS OF DISEASE. (Cr and hrs ar) Kersey

5125su. IMMUNOPATHOLOGY. (2 cr; prereq #)
Discussion of Immunogenetics. function of white cells. suriace markers. tumor immunology. autoimmunity, aging,
and immunopathology of renal diseases.

5126su. TECHNIQUES IN IMMUNOPATHOLOGY. (1 cr; prereq #)
Techniques for the study of transplantation and fetal antigens, lymphocyte function, immunofluorescence,
immunochemistry, and serologic techniques in viral and autoimmune diseases.

512B. EXPERIMENTAL IMMUNOPATHOLOGY. (4 cr: prereq regis med or grad med) Azar

5134. JOURNAL REVIEW. (1 cr; prereq regis med or grad med) Staff

5140. SEMINAR: EXPERIMENTAL CHRONOBIOLOGY. (1 cr) Halberg

5141. PROBLEMS IN EXPERIMENHIL AND CLINICAL CHRONOBIOLOGY. (Cr and hrs ar) Halberg

5160s. HUMAN CYTOGENETICS. (3 cr; prereq #) Yunls
Chromosome structure and function and genetic and clinical problems associated with the study of human
chromosomes.

5161s. HUMAN CYTOGENETICS LABORATORY. (2 cr; prereq #) Yunls, staff
Techniques for study of mammalian and human chromosomes: cell culture. autoradiography, new techniques tor
chromosome identification, and chromosome isolation techniques.

5162s. HUMAN BIOCHEMICAL GENETICS. (3 cr; prereq #) Eaton, Arthur, Tsai
Molecular and genetic baSIS of genetic traits In mammals.

5163s. HUMAN BIOCHEMICAL GENETICS LABORATORY. (2 cr; prereq #) Eaton, Arthur, Tsal
Biochemical techniques used ir the study of human genetic traits.

5166w. FORENSIC PATHOLOGY. (3 cr; prereq 5104 or equiv or L)

51691,w,s,su. RESEARCH IN HUMAN GENETICS. (Cr ar; prereq #) Eaton

51701,w,s,su. ADVANCED PROBLEMS IN MEDICAL GENETICS. (Cr ar; prereq #) Eaton, staff

5400w. SELECTION, CARE, AND USE OF ANIMALS IN BIOMEDICAL RESEARCH. (3 cr; prereq grad student in life
sciences) Manning

Introduction to laboratory animal science with emphasis on the selection, care, and use of research animals.

54151. MATHEMATICAL MODELS IN PATHOBIOLOGY I: DETERMINISTIC MODELS IN PHYSIOLOGICAL CHEM
ISTRY. (3 cr; prereq tackground in biomedical computing, calculus, and pathoblology) Ackerman

5416w. MATHEMATICAL MODELS III PATHOBIOLOGY II: TRANSFORMS AND PHYSIOLOGICAL SYSTEMS. (3
cr; prereq 5415 or #) Ackerman

5417s. MATHEMATICAL MODELS I~I PATHOBIOLOGY III: INFORMATION THEORY, GENETICS, AND POPULA
TION MODELS. (3 cr: prereq 5415 and 5416 or #) Ackerman

B10BI. PATHOBIOLOGY I. (3 cr, 8103·8109-8110t; prereq MdBc 5100, MdBc 5101 or ~MdBc 5100. ~MdBc 5101,
Anat 5103, Anat 5104 or ~Anat 5103, ~Anat 5104 or #) Ahmed, staff

In-depth examination of cell Injury and death, thrombosis, immunopathology, growth control and carcinogenesis,
cytogenetics and Inborn errors 01 metabolism, and acute and chroniC inflammation. Morphology, cell biology, and
biochemistry emphasized. D,ScLsslon of examples of abnormal function leading to disease based on most recent
advances in each area.

8109w. PATHOBIOLOGY II. (3 cr, 81J8-8109-8110t; prereq MdBc 5100, MdBc 5101 or ~MdBc 5100, ~MdBc 5101,
Anat 5103, Anat 5104 or ~Anat 5103, ~Anat 5104 or #) Ahmed and staff

For deSCription, see 8108.

B110s. PATHOBIOLOGY III. (3 cr, 8"108-8109-8110t; prereq 8108, 8109) Ahmed and staff
For deSCription, see 8108.
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Pediatrics

8122w. BASIC SCIENCE OF CANCER. (1 cr; prereq MdBc 5100 or equiv) Wanenberg
Causes of cancer and mechanisms by which neoplasia is produced.

8135w. BIOCHEMICAL ASPECTS OF NORMAL AND ABNORMAL CELL GROWTH. (2 cr; prereq #) Ahmed
Current studies on biochemical mechanisms In model systems relating to gene action. cell cycle, and
physiological and pathological cell growth.

8140f-8141w.t RESEARCH TOPICS AND METHODS IN PATHOBIOLOGY. (2 cr per qtr; prereq regis grad or #)
Manani, staff

Current department research disciplines and related methodologies. Lectures, discussion, and laboratory in
tumor immunology; cellular, humoral, molecular immunobiology; VIrology; biochemistry; hematology; carcinogen
esis.

8200f,w,s,sU. ADVANCED PROBLEMS IN PATHOLOGY. (Cr ar; prereq #) Benson, staff

8201. RESEARCH. (Cr and hrs ar; grad students with necessary preliminary training may elect research, either as
majors or minors in pathobiology) Benson, staff

8207. RESEARCH IN EXPERIMENTAL AND CLINICAL CHRONOBIOLOGY. (Cr and hrs ar) Halberg

8237. LABORATORY IN OPTICAL TRANSFORMS OF ELECTRON MICROGRAPHS. (2-5 cr; prereq Anat 8135,
8136,8137 or equlv, BioC 5523, Chem 5574 or equiv, #) Runge

Practical application of the optical diffractometer to electron micrographs, including independent research or
thesis·related material.

8270. IMMUNOHEMATOLOGY. (3 cr; prereq #) Azar
Immune response. Band T. Lymphocytes-cell cooperation. T-dependent responses. Helper cell activity.
Autoimmunity-tolerance.

8271f,w. IMMUNOHEMATOLOGY LABORATORY. (4 cr; prereq #) Alar

8272. IMMUNOBIOLOGY. (2 cr; prereq #) Azar
Review of basic research outlines in immunobiology. Methodology, experimental outline, and significance. Group
discussions.

8273. ADVANCED IMMUNOBIOLOGY. (6 cr; prereq #) Azar, Dalmasso
Molecular aspects of immunopathology. Genetics of Immune response. Genetic control of histocompatibility.
Difference of immunoblasts. T-B cell cooperation. Research reView.

8274. MOLECULAR ASPECTS OF IMMUNOLOGY. (3 cr; prereq #) Dalmasso. Orr
Molecular pathology of immunoglobulins and their Interaction. Genetics of all types. Cell membranes. Comple
ment and molecular features 01 mediators at immunity.

8275. HYBRIDOMAS AND MONOCLONAL ANTIBODIES. (2 cr; prereq 8109, MicB 5218 or #) LeBien
Methodology, utilization, and theory behind hybridomas and monoclonal antibodies. B cell hydridomas (murine
and human) and T cell hybridomas (murine and human)-past, present, future. Lectures and group discussions.

8701. ADVANCED NEUROPATHOLOGY. (Cr ar, §Neur 8703)

8702. SURVEY OF NEUROPATHOLOGY. (Cr ar, §Neur 8704)
Examination of specimens from current autopsies.

PEDIATRICS (Ped)
Professor' William Krivit, head; C. Carlyle Clawson. director of graduate studies; DaVid M. Brown; Patricia Ferrieri; Alfred

J. Fish; Edward L. Kaplan; Russell V. Lucas, Jr.; Sheldon M. Mauer; Allred F. Michael; Bernard L. Mirkin; James H.
Moller; Mark E. Nesbit; Paul G. Quie; Richard B. Raile; Harvey L. Sharp; Kenneth F. Swaiman; Robert W. ten Bensel;
Robert A. Ulstrom; Homer D. Venters; Robert L. Vernier; Warren J. Warwick; James G. White

Associate Professor: Amos Deinard; Rolf R. Engel; G. scon Giebink

Clinical Professor: Arthur R. Page

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S.Ped. (Plan A only).

Curriculum-The Department of Pediatrics offers broad opportunities for graduate
training in the general field of pediatrics as well as in its subspecialties. The program
permits candidates to complete the requirements for the specialty of pediatrics. Qualified
candidates who wish to pursue careers in teaching and research or to continue graduate
work in certain subspecialties may extend their clinical program to include further training in
a clinical SUbspecialty and related basic sciences.
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Prerequisites for Admis:sion-Applicants must hold an M.D. degree from an
approved medical school and have completed one year of post-M.D. clinical pediatric
training in an accredited pediatric residency program.

Special Application Requirements-At the time of application, candidates for the
master's degree usually will be in the process of completing or will have completed their
initial three years of clinical pediatrics residency required for specialty board certification.
Application to the master's degl-ee program and the Graduate School must be made in
conjunction with an application for post-residency subspecialty pediatric clinical fellowship
training. Details of the application process may be obtained from the director of graduate
studies.

Master's Degree ReqUirements-Candidates must (1) be eligible for certification by
the American Board of Pediatrics, which requires three years of clinical pediatric training
beyond the M.D. degree; (2) complete an additional two to three years of clinical
subspecialty, training course work, and thesis project work; (3) Pass oral and written final
examinations. The specific clinical subspecialty field in pediatrics, chosen as the candi
date's area of major emphasis, may have additional special requirements. Contact the
director of graduate studies for further information.

Language Requirements--None.

For Further Information--Contact the director of graduate studies, Department of
Pediatrics, Box 391 Mayo, Univl3rsity of Minnesota Health Sciences, 420 Delaware Street
S.E., Minneapolis, MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

82021,w,s,su. PEDIATRIC CLINICS. (Cr ar; prereq #) Krivit and staff

82041,w,s,su. RESIDENCY IN PEDIATFIICS. (Cr ar; prereq #) Krivit and staff
One- to two-month rotations on thll outpatrent. inpatient. and special pediatric services of University Hospitals.
Hennepin County Medical Center. Chlldren's Hospital of St. Paul. St. Paul-Ramsey Medical Center. and
Minneapolis Children's Health Center.

82061,w,s,su. PEDIATRIC SPECIAL INTEREST. (Cr ar; for grad students who have completed at least 1'k years 01
general grad pediatric training; prereq #) Staff

Advanced climcal and basic trairing in one or more of the following special frelds: neurology, cardiology,
pathology, endocrinology and m"tabolism, hematology, immunology, nephrology, infectious diseases, and
community pediatrics. Clinical training is obtained in the inpatient and outpatient services of University and
affiliated hospitals. Training in basic sciences related to these fields may be obtained in preclinical divisions of the
Medrcal School.

82081,w,s,su. PEDIATRIC RESEARCH, (Cr ar; prereq #) Staff

PHARMACEUTICS (Phm)
Professor: Ronald Sawchuk, chair and clirecror of graduate studies; Edward G. Rippie

Associate Professor: David Angaran; James C. Cloyd; Darwin E. Zaske

Assistant Professor: Susan C. Mrller; Oeryl L. Zimmerman

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases are available in physical pharmacy, biopharmaceutics and
pharmacokinetics. Minor fields of particular value include chemistry, chemical engineering,
mechanical engineering, biochemistry, biometry, and pharmacology.

Prerequisites for Admlsslon-A degree from a recognized college of pharmacy and
an exceptional scholastic record are required. Individuals from other academic fields,
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however, may be admitted if their undergraduate course work satisfies the prerequisites for
graduate course work in pharmaceutics. The degree program adviser may recommend
additional background pharmacy course work for such individuals.

Special Application Requirements-For applicants to both the M.S. and Ph.D.
programs, a statement of career goals is required.

Master's Degree Requirements-Required components of the program include
advanced courses in pharmaceutics and chemistry. A complete list of degree program
requirements may be obtained from the director of graduate studies. An oral final
examination is required for both plans.

Doctoral Degree Requirements-Required components of the program include
advanced courses in pharmaceutics, chemistry, mathematics, statistics, and pharmacol
ogy. A complete list of degree program requirements may be obtained from the director of
graduate studies.

Language Requirements-For the master's degree, none. For the doctoral degree,
one foreign language or a collateral field of knowledge chosen with the consent of the
director of graduate studies is required. The choice of option must have the approval of the
major adviser.

For Further Information-Contact the director of graduate studies, Department of
Pharmaceutics, 9-105 Health Sciences Unit F, University of Minnesota, 308 Harvard Street
S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

Phar 5680. PHARMACOKINETICS. (4 cr; prereq 5620) Sawchuk
Kinetics of drug absorption. distribution. metabolism. and excretion in humans. Bioavailability. the plateau
principle and effect of patient variability on dosing regimens.

5696.' PREPARATION OF PARENTERAL PRODUCTS. (3 cr; prereq II) Staff
Principles and procedures involved in manufacture of parenteral products.

5699.' SPECIAL PROBLEMS IN PHARMACEUTICS. (Cr ar; prereq I) Staff
Problems in formulation, production, and evaluation of pharmaceutical products.

8100: SEMINAR: PHARMACEUTICS. (1 cr; required of majors in pharmaceutics) Staff

8101. READINGS IN PHARMACEUTICS. (1 cr; prereq II) Staff
Current literature.

8200: RESEARCH PROBLEMS. (er ar; prereq II) Staff
Experimental investigation of problems in pharmaceutics.

8410. STABILIZATION OF PHARMACEUTICALS. (3 cr; prereq survey course in physical chemistry or II) Staff
Application of physicochemical principles (e.g., chemical kinetics) to elucidate and minimize stability problems in
pharmaceutical systems.

8420, PHARMACOKINETICS. (3 cr; prereq Phar 5680, Math 1231 or II) Sawchuk
Application of compartmental models to study of absorption, distribution, metabolism, and excretion of drugs.
Introduction to and use of analog compuler in determination of model parameters.

8421: PHARMACOKINETICS, (3 cr; prereq Phar 5680, Math 1231 or I) Zimmerman
Techniques of drug administration and biological fluid sampling in laboratory animals.

8430. DRUG TRANSPORT. (3 cr; prereq survey course in physical chemistry or I) Staff
Theory of diffusional transport of drug molecules with applications to pharmaceutical dosage forms.

8440. PHYSICAL PHARMACY. (4 cr; prereq Phar 5860 and survey course in physical chemistry or II; 4 hrs per wk;
offered when demand warrants) Rippie

Application of physical chemical relationships between drugs and their formulations lor optimization of
bioavailabillty.

8441, PHYSICAL PHARMACY. (3 cr; prereq Phar 5680 and survey course in physical chemistry or I; offered when
demand warrants) Rippie

Physical and physical chemical properties of drugs in solid state form as related to their bioavailabitity.
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8442. PHYSICAL PHARMACY LABOR~,TORY. (1 cr: prereq Phar 5680, ~8441, and a survey course In physical
chemistry or #: offered when demand warrants) Rlppie

Laboratory experimentation dealing with application of physical and chemical information to dosage form design.

PHARMACOGNOSY(Phc~

Professor: Yusuf Abul-Hajj, director of graduate studies; Herbert Jonas: E. John Staba

Associate Professor: Stephen R. Rohlfin£: W. Thomas Shier

Assistant Professor: Conn,e Clark; Luke 1<' T. Lam; Daniel G. Miller; Thomas K. Rice

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A; Plan B by special arrangement) and Ph.D.

Curriculum-The program provides an opportunity to study the cell biology, biochem
istry, and molecular biology related to the development of new pharmaceutical agents, and
of new methods of producing established pharmaceutical agents from natural sources. The
major emphasis in the departmEmt is on pharmaceutical cell systems (plant, animal, and
bacterial), but because of the multidisciplinary nature of the field, programs will be planned
to meet the student's specialized needs and interests. The student may pursue interdisci
plinary studies in such areas as anthropology, biochemistry, botany, cell biology, chemis
try, medicinal chemistry, microbiology, pharmaceutics, or pharmacology.

Prerequisites for Admission-Applicants should have a bachelor's or master's
degree in an appropriate related science field, preferably from an accredited college of
pharmacy.

Special Application Requirements-None.

Degree Requirements-Contact the director of graduate studies for details.

Language Requirements--For the master's degree, none. Forthe doctoral degree, a
reading proficiency in French, German, Russian, Chinese, or Japanese is required.

For Further Informatlon--Contact the director of graduate studies, Program in
Pharmacognosy, 9-151 Health Sciences Unit F, University of Minnesota, 308 Harvard
Street S.E., Minneapolis, MN ei5455.

Grad 8777. THESIS CREDITS: MASTER'S (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL (H6 cr per qtr)

581 Os. MEDICINAL PLANTS. (2 cr; prereq #) Staba
Survey of the biologic, biochemical. and economic features of natural drugs and their constituents. Emphasis on
drugs from higher plants.

5812. MEDICINAL PLANT TISSUE CUI.TURE SYSTEMS. (2 cr: prereq #)
Cell, tissue. and organ plant in vitro systems employed to produce medicinals. Emphasis on multi-liter systems
and production methods and basIc research required to make them effective systems of production.

5830s. INTRODUCTORY PHARMACOc;NOSY. (2 cr: prereq MicB 3103, Phar 5440 or #) Staba
Production, constituents. metaboli,m, and therapeutic uses of drugs containing antibiotics and enzymes, and
pharmaceuticals of blood origin.

5840w. INTRODUCTORY PHARMACOI3NOSY. (3 cr; prereq MicS 3103. Phar 5440 or #) Abul-Hall
Production, constituents, metabolism, and therapeutic uses 01 drugs containing hormones, vitamins, and
alkaloids.

58501. INTRODUCTION TO RESEARCli. (2 cr: prereq #; offered odd-numbered yrs) Staff
Required of all graduate students Discussion 01 research tools, analytical appraisal 01 current literature. and
design of research proposals.

5880s. PHARMACEUTICAL IMMUNOLOGY. (2 cr: prereq #) Shier
Selected topics dealing with pharl1aceutical and clinical aspects of immunology.
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5899. SPECIAL PROBLEMS IN PHARMACOGNOSY. (Cr ar; prereq #) Staff
Microbiology. chemistry. or biology of medicinal natural products.

8114f. NATURAL TOXINS. (2 cr; prerq #; offered 1984-85 and alt yrs) Shier
Structures and mechanisms of action of natural toxins of plant. animal. and microbial origin. Roles of natural toxins
as drugs; as experimental probes In biochemistry. pharmacology, and pathology; and in establishment of animal
models of human disease.

8116f. STEROID DRUGS. (2 cr; prereq #; offered 1985-86 and alt yrs) Abul-Hajj
Natural sources, chemistry, biosynthesis, actions, production and therapeutic uses.

83001. PHARMACEUTICAL CELL SYSTEMS. (4 cr; prereq #; offered odd numbered yrs) Staff
Laboratory exercises demonstrating the uses of cellular techniques in production. biotransformation, and assay of
antibiotics, steroids, alkaloids, growth regulators, and other useful compounds by microorganisms, tissue
cultures, and extracellular enzyme preparations.

8400. SELECTED TOPICS. (3 cr) Staff
Lectures and discussions. Topics vary Irom quarter to quarter according to staff availability and needs of
department.

8500w,s. PHARMACOGNOSY SEMINAR. (1 crl Staff

8600w,s. READINGS IN PHARMACOGNOSY. (1 cr; prereq #) Staff
Evaluation ot current literature.

8900. RESEARCH IN PHARMACOGNOSY. (Cr ar; prereq #) Staff

PHARMACOLOGY (Phcl)
Professor: Frederick E. Shideman, head, director of graduate studies; Nelson D. Goldberg; Norman O. Holte; Jordan L.

Holtzman; Gilbert J. Mannering; Jack W. Miller; Bernard L. Mirkin; Norman E. Sladek; Sheldon B. Sparber; Aklra E.
Takemori; Ben G. Zimmerman

Associate Professor: James F. Cumming; Earl W. Dunham; Thomas P. Green; Patrick E. Hanna; Donald B.
Hunninghake; Alice A. Larson; Richard J. Meisch; Robert F. O'Dea; Aloysius J. Quebbemann; Alan R. Sinaiko;
George L. Wilcox

Assistant Professor: John R. Babson

Please read the General Information section of this bulletin for Graduate School
requirements that apply to a!1 major fields.

Degrees Offered-M.S. under special circumstances (Plan A only) and Ph.D.

Curriculum-Courses and research provide opportunities for training in biochemical,
physiological, and behavioral pharmacology and toxicology. For qualified students, training
in clinical pharmacology is available through the Division of Clinical Pharmacology.

Prerequisites for Admission-Applicants should be well grounded in the chemical
and biological sciences and mathematics,

Special Application Requirements-At least three letters of recommendation from
former instructors or employers and scores from the General (Aptitude) Test of the
Graduate Record Examination are required.

Master's Degree Requlrements-A complete list of degree program requirements
may be obtained from the director of graduate studies. An oral final examination is required.

Doctoral Degree Requirements-Students must complete Phcl5111 (or an accept
able alternative), 8110, 8111,8204,8205,8211, and 8214. Prerequisite courses include
physiology and biochemistry. Additional requirements are courses in histology, statistics,
calculus, microbiology, and any others that may be specified by the major adviser.

Language Requirements-For the master's degree, none. For the doctoral degree,
either one foreign language or additional course work approved by the Graduate
Committee is required.
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Minor and Supporting Program Requirements for Students Majoring in Other
Fields-Students must complete 18 credits of course work. At least 14 credits must be
completed in Phcl 5111 or the Elquivalent, 8204, and 8211. The remaining credits can be
completed in other advanced pharmacology courses.

For Further Information-Contact the director of graduate studies, Department of
Pharmacology, 3-260 Millard Hall, University of Minnesota, 435 Delaware Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5110. PHARMACOLOGY. (5 cr; prereq regis med or #) Shideman, staff
Lectures and laboratOries on general principles of pharmacology and major classes of drugs.

5111. PHARMACOLOGY. (4 cr; prereq 5110 or #) Shideman. staff
Continuation of 5110.

81101. ADVANCED PHARMACOLOGY. (2 cr; prereq MdBc 5110 or BioC 5752. Phsl8111 and ~5110 or #) Goldberg.
staff

Supplement to 5110. Contemporary research concepts and experimental approaches in different areas 01
investigative pharmacology.

8111w. ADVANCED PHARMACOLOGY. (2 cr; prereq MdBc 5110 or B,oC 5752, Phsl8111 and ~5111 or #) Goldberg.
staff

Continuation of 8110. Contemporary research concepts and experimental approaches in different areas 01
investigative pharmacology.

8204. SEMINAR: SELECTED TOPICS IN PHARMACOLOGY. (3 cr on completion of 3 qtrs; prereq 5111 or #) Sladek.
staff

82055. PROBLEMS IN INVESTIGATIVE. PHARMACOLOGY. (3 cr; prereq MdBc 5100 or equiv. Phsl8111 or ~8111 or
equlv. or #) O'Dea, stafl

Contemporary research problems investigative approaches and methodologies in experimental pharmacology.
Cardiovascular. renal. endocrine, and autonomic pharmacology; neuropharmacology; psychopharmacology;
chemotherapy; toxicology.

8206. OPIOID TOPICS. (1 cr; prereq #) Takemori. staff
Special topics in opiate and opiold-related research.

8207. SEMINAR: PSYCHOPHARMACOLOGY. (3 cr on completion 01 3 qtrs; prereq #) Sparber. staff
Selected tOPICS on behavioral as~ects 01 drug action.

82085. NEUROPSYCHOPHARMACOL-DGY. (3 cr; prereq 5111. Psy 5018. Psy 5062 or #; offered 1984-85 and alt yrs)
Sparber, staff

Lectures on methodologies currently used to study relationships between drugs and biochemical, behaVioral, and
neurophySiological consequences. DISCUSSions of functional bIogenic amine, peptidergic. and other pathways;
how specilic manipulations result in altered neuronal functIon and behavior; and theories of feedback
mechanisms, Induction, and inhibition, Theories of tolerance to and/or dependence on stimulants. hallucinogens.
depressants, and opiates,

8209. CURRENT RESEARCH IN DRUG METABOLISM. (1 cr; prereq #) Holtzman. staff
Seminar dealing With current advances In fields of drug metabolism and dispOSition of pharmacological agents.
Bioactivatlon of drugs and environmental agents leading to tOXicity and carcinogeneSis a primary focus.

8210. PHARMACOLOGY OF IMMUNOSUPPRESSIVE DRUGS. (1 cr; prereq #) Sladek. staff
Discussions focusing on current developments in ',eld. Journal articles, contemporary methodology. new
concepts. and local research projects covered,

8211w. PHYSIOLOGICAL DISPOSITION OF DRUGS. (3 or 4 cr; prereq MdBc 5101 or equiv or #) Mannering, staff
Principles underlying absorption. distribution. biotransformation. and excretion of drugs.

8212. REGULATION OF CELL FUNCTION AD METABOLISM. (1 cr; prereq #) Goldberg. O'Dea. staff
Current advances in the fundamental processes underlying control of cellular events. including processes related
to cyclic nucleotides, calcium. phospholipid and lipid metabolism. and cellular events such as contraction,
secretion, motility and proliferation.

8213. RENAL HANDLING OF DRUGS AND ORGANIC SUBSTANCES. (1 cr; prereq #) Quebbemann, staff
Papers from current literature presented and discussed by participants.

82146. TOXICOLOGY. (3 cr; prereq MdBc 5101 or equiv or #; offered 1985-86 and alt yrs) Staff
Lectures on toxic effects and mechanisms of intoxication of drugs and foreign chemicals known to adversely alter
the health and ecology of humans and animals.
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8216s. IMMUNOPHARMACOLOGY. (2 cr; prereq MicB 5216 or equiv, or #; offered 1984-85 and alt yrs) Regal, staff
Purported mediators of inflammatory process with reference to their actions on components of immune system
and physiological response. Models for development of drugs useful in inflammatory disease as well as
mechanisms of drugs currently in use. Lectures, assigned readings, discuSSion.

8219s. ADVANCEO TOXICOLOGY. (1 cr; prereq 8214 or #; offered 1984-85 and alt yrs) Staff
Lectures on the biochemical mechanisms of intoxication by selected compounds.

PHILOSOPHY (Phil)
Professor: William H. Hanson, chair; Norman O. Dahl, director of graduate studies; John S. Earman; Marcia M. Eaton;

Keith Gunderson; Jasper S. Hopkins; Philip S. Kitcher; Douglas E. Lewis; H. E. Mason; Roll E. Sartorius; C. Wade
Savage; Burnham Terrell; John R. Wallace

Associate Professor: C. Anthony Anderson; John M. Dolan; Patricia W. Kitcher; Sandra L. Peterson; Michael Root; Naomi
B. Scheman

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Prerequisites for Admission-Recognizing that evidence of ability to pursue
graduate study in philosophy is diverse, the department does not specify prerequisites for
admission. Normally, those admitted have a broad undergraduate background that
includes some courses in philosophy.

Special Application ReqUirements-Students must submit a completed applica
tion, scores from the General (Aptitude) Test of the Graduate Record Examination, and two
or three letters of recommendation-normally by January 15. Decisions can be expected in
March. Entry is usually in fall quarter, but may be permitted in other quarters in exceptional
cases.

Master's Degree Requirements-Students must exhibit competence, through
course work or examination, in the history of philosophy. Students must pass a final oral
examination on their work.

Doctoral Degree Requirements-Students must exhibit competence in the history of
philosophy and logic and in the ability to pursue work on a range of philosophical topics in
such areas as epistemology, metaphysics, and ethics or political philosophy.

Language Requirements-There is no general language requirement for the M.A. or
Ph.D. degree. Students decide, in consultation with their adviser, whether language study
will be included in their programs.

For Further Information-Further details about the program are presented in the
publication Department Degree Programs: M.A. and Ph.D., available from the Department
of Philosophy. Contact the director of graduate studies, Department of Philosophy, 355
Ford Hall, University of Minnesota, 224 Church Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1 . 5 cr per qtr)

5003. AMERICAN PHILOSOPHY. (4 cr; prereq 1002 or 1 qtr history of philosophy or #)
Selected American philosophers; e.g., Edwards, Pierce, James, Dewey, Lewis.

5004. SOCRATIC DIALOGUES. (4 cr; prereq 3001 or #) Dahl. Hopkins, Lewis. Peterson
Early Socratic dialogues of Plato with emphasis on Socratic method and paradoxes.

5005. PLATO. (4 cr; prereq 3001 or #) Hopkins, Peterson
Analysis of major dialogues.
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5008. ARISTOTLE. (4 cr; prereq 1 qtr history of philosophy or #) Dahl. Peterson
Selected passages from major works.

5012. PLATO AND ARISTOTLE. (4 cr; prereq 3001 or #; offered when feasible) Dahl. Peterson
Comparative presentation of metaphysical and epistemological views; problem of universals.

5020. PROBLEMS IN POST·ARISTOTELIAN PHILOSOPHY. (4cr. §Clas 5020; prereq 3001 or 3002 or 5008 or 5012 or
Clas 5085 or Clas 5086 or #)

Problems In philosophy after Aristotle and before Augustine. Topics may include Stoics. Epicureans. Cynics.
Sceptics, neo-Pythagoreans, middle and late Platonists.

5021. MEDIEVAL PHILOSOPHY. (4 cr; prereq 3001,3002 or #) Hopkins, Terrell
Selected tOPiCS in writings of meclieval philosophers; e.g., Augustine, Anselm, Aquinas, Scotus, and Ockham.

5033. RATIONALfSM. (4 cr; prereq 3003 or #; offered when feasible) P S Kitcher, Lewis
Philosophies of Descartes, Spinoza, and Leibnlz.

5034. DESCARTES. (4 cr; prereq 300~: or #) P W Kitcher, Lewis, Root
Philosophical works.

5035. SPINOZA. (4 cr; prereq 3003 or #; offered when feasible) Lewis
The Ethics.

5036. LEIBNIZ. (4 cr; prereq 3003 or #; offered when feasible) Dahl. Earman, P W Kitcher, Lewis. Wallace
Selected philosophical writings.

5041. LOCKE. (4 cr; prereq 3003 or #) Gunderson, P W Kitcher, Lewis, Terrell
The Essay Concerning Human Understanding.

5042. BERKELEY. (4 cr; prereq 3003Jr #) P W Kitcher, Lewis, Terrell
Philosophical works.

5043. HUME. (4 cr; prereq 3003 or #) P W Kitcher, Lewis, Terrell
Hume's TreatIse and Inquiry.

5044. LATER EMPIRICISM. (4 cr; preleq 3003 or #; offered when feasible) Terrell
Empiricist traditions, principally in Great Britain, from Hume to Russell.

5046. KANT. (4 cr; prereq 3003 or 3004 or #) Dahl, P W Kitcher, Mason
Selected passages from major works.

5052. BRENTANO. (4 cr; prereq 3003 or #; offered when feasible) Terrell
Philosophy of Franz Brentano; significance in background of contemporary philosophy.

5054. KIERKEGAARD. (4 cr; prereq 1 qtr history of philosophy or #) P W Kitcher, Mason
Major philosophical works.

5055. SOCIAL AND POLITICAL PHILOSOPHY OF KARL MARX. (4 cr; prereq 3004 or #) Hopkins
Central tOPiCS in Marx's social and political philosophy; philosophy of history. alienation, emancipation, critique of
ethical and political ideas, death of the state. Marx's criticism of traditional epistemology and methodology; and
epistemological and methodological assumptions.

5068. LATER PHILOSOPHY OF WinGENSTEIN. (4 cr; prereq 5231 or 3003 or #) Mason
Phiiosoph,cal InvestIgatIOns.

5076. THOREAU, (4 cr; prereq 4 cr in philosophy or #) Dolan
Walden and selected essays.

5101. METAPHYSICS. (4 cr; prereq 1 qtr history of philosophy or #) Anderson, Dolan, Earman, Wallace
Philosophical theories concerning nature of reality.

5105, THEORY OF KNOWLEDGE. (4 cr; prereq 1001 or 3201 or #) Anderson, Dolan, Earman, Savage
Problems and concepts involvecj in the explanation and Justification of claims to knowledge.

5201. SYMBOLIC LOGIC I. (5 cr, §3201) Anderson, Dahl, Dolan, Hanson, P S Kitcher, Wallace
Development of a formalized language. Syntax and semantics of sentential and first-order predicate logic.
Deductive systems.

5202. SYMBOLIC LOGIC II. (5 cr, §3202; prereq 3201 or 5201 or #) Anderson, Dahl, Dolan, Hanson, P S Kltcher,
Wallace

Further stUdy of first-order predicate logic: identity, axiomatiC development. Various metatheorems: soundness,
consistency. and completeness.

5203. SYMBOLIC LOGIC III. (4 cr; prereq 3202 or 5202) Anderson. Hanson, P S Kitcher, Wallace
Axiomatic development of first-orjer predicate logiC and first-order number theory: proofs of limitative results such
as undecidability of predicate logiC and incompleteness of number theory. Significance of limitative results.
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5211. NONCLASSICAL LOGICS. (4 cr; prereq 3202 or 5202 or Math 5162 or if) Anderson, Hanson
Axiomatic and semantic treatment of propositional and predicate modal logics; woblems involved in inter~reting

modal languages; problem of formalizing the notion of entailment.

5221. PHILOSOPHY OF LOGIC. (4 cr; prereq 3202 or 5202 or Math 5162 or if) Anderson, Hanson, Wallace
Attempts to answer the question, "What is logic?" Scope of logic; disputes about alternative logics; various
theories on nature of logical truth (e.g., conventionalism, the view tIlat logical truths are contingent).

5222. PHILOSOPHY OF MATHEMATICS. (4 cr; prereq 5202 or 5xxx course in math) Anderson, Hanson, P S Kitcher
Study 01 major philosophical questions arising in connection with mathematiCs: What (il anything) is mathematics
about? How do we know the mathematics we do? What is the relation between mathematics and the natural
sciences?

5231. PHILOSOPHY OF LANGUAGE. (4 cr; prereq 1001,3201 or 5201 or if) Anderson, Dolan, Mason, Peterson, Root,
Wallace

Central topics in the philosophy of language, theones of reference, linguistic truth, relation of language and
thought, translation and synonymy.

5232. TOPICS IN THE PHILOSOPHY OF LANGUAGE. (4 cr; prereq 3231 or 5231 or if) Anderson, Dolan, Mason.
Peterson, l'Ioot, Wallace

Detailed study of topics surveyed in 5231 or other topics central to the philosophy of language.

5301. HISTORY OF ETHICS: BRITISH MORALISTS. (4 cr; prereq 1003 or 1 qtr history of philosophy or if) Terrell
Ethical theory in Great Bntain from 17th through 19th centuries.

5302. HISTORY OF ETHICS: SELECTED CLASSICAL MORALISTS. (4 cr; prereq 1003 or 1 qtr history of philosophy or
if) Dahl, Peterson

Moral philosophy outside of British tradition (see 5301). Specific topics announced in the Class Schedule.

5311. ETHICAL THEORY. (4 cr; prereq 1003 or if) Dahl, Mason, Sartorius, Wallace
Investigation of representative theories on the nature and Justification of moral Judgments.

5312. FOUNDATIONS OF ETHICS. (4 cr; prereq 1003 or if) Dahl, Mason
Discussion of the view that evaluative judgments cannot be based on factual considerations alone, and the
relation of this view to the objectivity of ethics.

5321. THEORIES OF JUSTICE. (4 cr; prereq 1003 or 1004 or 5311 or if) Mason, Sartorius
Philosophical accounts of the concept and principles of justice.

5322. DISTRIBUTIVE JUSTICE IN INTERNATIONAL RELATIONS. (4 cr) Sartorius
Inequities within less developed countries. dependency relations between such countries and developed nations
(especially former colonial powers). Neo-Marxian, Utilitanan, Contractarian, and Libertarian theories of distribu
tive justice.

5324. ETHICS AND EDUCATION. (2-4 cr; prereq 8 cr philosophy or education or if) Scheman, Terrell
Recent studies relating ethical theory and philosophy of education; theories of moral development and moral
education.

5414. POLITICAL PHILOSOPHY. (4 cr; prereq 1004 or if) Dolan, Sartorius, Wallace
Central concepts and principal theories of political philosophy.

5415. PHILOSOPHY OF LAW. (4 cr; prereq 1003 or 1004 or 3302 or social science major or if) Sartonus
Analytical accounts of law and legal obligation.

5501. PRINCIPLES OF AESTHETICS. (4 cr; prereq 3502 or if) Eaton, Gunderson
Standards of evaluation; aesthetiC expenence; representation, meaning.

5512. PHILOSOPHY AND LITERAflY CRITICISM. (4 cr; prereq 4 cr philosophy or #) Eaton. Gunderson, Wallace
Goals and aims of literary criticism and the problems which anse In attempting to justify vanous principles of
criticism.

5514. ART AND LANGUAGE. (4 cr; prereq 3231,3502,5231,5501, or #) Eaton, Gunderson, Mason, Root, Scheman,
Terrell, Wallace

Similarities and differences between verbal and nonvelbal symbols; questions concerning extent to which art can
be called a "language."

5521. PHILOSOPHY OF RELIGION. (4 cr; prereq 8 cr in philosophy) Anderson, Hopkins
Grounds and sanctions of religion according to vanous philosophies.

5601, PHILOSOPHY OF SCIENCE: CONFIRMATION AND THEORY TESTING. (4 cr; prereq 1001 or 3601 or #)
Hanson, Savage

Principles of scientific method; contemporary approaches to sCientific inference.

5602. PHILOSOPHY OF SCIENCE: THEORIES AND EXPLANATION. (4 cr; prereq 3601 or 5601 or #) Earman, P S
Kitcher, Savage

Major contemporary views about structure of scientific theories and nature of scientific explanation.
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5603. PHILOSOPHY OF SCIENCE: SCIENTIFIC CHANGE. (4 cr; prereq 3601 or 5601 or history of science course or #)
Earman, P S Kitcher

Major contemporary views about growth of scientific knowledge.

5604. PHILOSOPHY OF SCIENCE: DETERMINISM AND CAUSATION. (4 cr; prereq 1001 or #) Earman
Attempts to analyze concepts of determinism and causation, their importance for science and human affairs.

5605. PHILOSOPHY OF SCIENCE: TIME AND SPACE. (4 cr) Earman
Survey of major philosophical p 'oblems concerning nature and structure of space. time, and space-time.

5606. PHILOSOPHY OF SCIENCE: PROBLEMS OF THE BIOLOGICAL SCIENCES. (4 cr; prereq course in
philosophy of science or biology) P S Kitcher

Major philosophical questions that arise in connection with biology: structure and status of evolutionary theory,
reductionism in biology, legitimacy of teleology, nature of species, relation of biology to social sciences.

5607. PHILOSOPHY OF SCIENCE: CURRENT ISSUES IN THE PHILOSOPHY OF PSYCHOLOGY. (4 cr; prereq Psy
3051 or Psy 5011 or 3607 or 5601 or #) P W KItcher

Problems and prospects of reCE.nt approaches to study of the mind.

5608. PHILOSOPHY OF SCIENCE: FOUNDATIONS OF MEASUREMENT. (4 cr; prereq 5201 or #) Savage
Introduction to theory of measurement, its applications in philosophy of science, metaphysics. and epistemology.

5609. PHILOSOPHY OF SCIENCE: PHILOSOPHICAL ISSUES OF PERCEPTION AND COGNITION. (4 cr; prereq
1002 and one of the following: 3601, 3607. 5601, 5607, 5105, Psy 3031, Psy 3051, Psy 5011 or Psy
5031; or #) Savage

Philosophical implications of contemporary theories of perception and perceptual thinking.

5611. PHILOSOPHY OF THE SOCIAl. SCIENCES I. (4 cr; prereq 12 cr philosophy or social sciences or #) Root,
Sartorius

Criteria lor describing and explaining human actions; problems of objectivity, reduction, freedom.

5612. PHILOSOPHY OF THE SOCIAL SCIENCES II. (4 cr; 5611 recommended; offered when feasible)
Intensive study of certain topics in 5611.

5613. RELATIVISM. (4 cr; prereq 1002 or #) Mason, Root, Scheman, Wallace
Attempts of philosophers, social scientists, and students of literature to understand aspects of human life and
discourse by appealing to alleged relativities of concepts and Institutions to culture, language, world view, or
conceptual scheme.

5615. MINDS, BODIES, AND MACHINES. (4 cr; prereq 4 cr in philosophy or #) Gunderson, P W Kitcher
Philosophical relevance of cybernetiCs, artificial intelligence, and computer simulation.

5621. PHILOSOPHY OF HISTORY. (4 cr; prereq 8 cr in philosophy or 12 cr history) Hopkins, Mason
Philosophical interpretations of history; philosophical aspects of historical methods.

5701. SURVEY OF CONTEMPORARY PHILOSOPHY. (4 cr; prereq 3003 or #) Staff
Current systematic and critical philosophies as represented by their principal exponents.

5720, 5730, 5740. STUDIES IN CONTEMPORARY PHILOSOPHERS. (4 cr per qtr; prereq 3003 or #) Staff
Specific topics announced in the Class Schedule.

5760,5770. SELECTED TOPICS IN PHILOSOPHY. (4 cr per Qtr; prereq 4 upper division cr in philosophy or #) Staff
Philosophical probiems of conlllmporary interest. Specific topics announced in the Class Schedule.

5781. CONTEMPORARY EXISTENTIALISM. (4 cr; prereq 3003 or 3004 or 5054 or #) Hopkins, Mason
Writings ot existentialist phiiosc,phers since Kierkegaard.

5911. PHILOSOPHY IN L1TERATURlo. (4 cr; prereQ major or minor in philosophy or literature or #; offered when
feasible) Eaton, Terrell, Wallace

Basic philosophical I ,as in ci, ilization as expressed in major works of literature.

5970, 5990, DIRECTED STUDY ANti RESEARCH. (1·5 cr per Qtr; prereq #) Staff

8090. SEMINAR IN HISTORY OF P~IILOSOPHY. (4 cr [may be repeated for crl; prereq #) Staff

8110,8120. SEMINAR: METAPHYSICS. (4 cr per qtr [may be repeated for crl; prereq 5101 or #) Staff
Topics in metaphysics. Specific topics announced In the Class Schedule.

8130,8140. SEMINAR: EPISTEMOLOGY. (4 cr per qtr [may be repeated tor crl; prereq 5105 or #) Staff
Problems in the theory of knowiedge. Specific topics announced in the Class Schedule.

8180. SEMINAR: PHILOSOPHY OF LANGUAGE. (4 cr [may be repeated for er]; prereQ #) Staff

8210. SEMINAR: LOGICAL THEOR". (4 cr {may be repeated for crJ; prereQ 5201, 5202 or #) Staff
Selected topics in the philosophy of logic.

8310, 8320. SEMINAR: MORAL PHILOSOPHY. (4 cr per Qtr [may be repeated for cr]; prereq 5311 or #) Staff
Systematic study of concepts and problems relating to ethical discourse.
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8410. SEMINAR: PHILOSOPHY OF LAW. (4 cr [may be repeated for cr], §Law 5843; prereq #) Sartorius
Especially for advanced political science, history, or sociology majors or minors and law students.

8510. SEMINAR: STUDIES IN AESTHETICS. (4 cr [may be repeated for crl; prereq #) Eaton, Gunderson
Problems in aesthetics. Specific tOPiCS announced in the Class Schedule.

8550. SEMINAR: PHILOSOPHY OF RELIGION. (4 cr [may be repeated for crl; prereq 5521 or #) Hopkins
Conceptual structure of religion.

8600, SEMINAR: PHILOSOPHY OF SCIENCE. (4 cr [may be repeated for credit); prereq #)

8610. SEMINAR: PHILOSOPHY OF THE PHYSICAL SCIENCES. (4 cr [may be repeated for cr); prereq #)

8620. SEMINAR: PHILOSOPHY OF BIOLOGY. (4 cr [may be repeated for credit]: prereq #) P S Kitcher

8640. SEMINAR: PHILOSOPHY OF PSYCHOLOGY. (4 cr [may be repeated for crl; open to advanced grad students in
philosophy or psychology with written consent)

8650. SEMINAR: PHILOSOPHY OF THE SOCIAL SCIENCES. (4 cr [may be repeated for cr]; prereq #)

8970,8990. DIRECTED STUDY AND RESEARCH. (1-4 cr perqtr; prereq passing grade on written prelim exam for PhD
in philosophy) StaH

PHYSICAL EDUCATION
Professor: G. Alan Stull, director; John F. Alexander, director of graduate studies'; ElOise M. Jaeger; Jeralyn J. Plack;

Jacqueline Shick
Associate Professor: Nadine M. Jette; March L. Krotee; Richard Needle; Robert C. Serfass; LelaJ. Stoner; Mary L. Young

Assistant Professor: Susan K. Breihan

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the doctoral program are biomechanics, early childhood
physical education, exercise physiology, measurement and evaluation, and psychosocial
dimensions of sport. Emphases in the master's program include the above and, in addition,
curriculum and instruction.

Prerequisites for Admission. Although prospective students generally have an
undergraduate degree in the field, others may be admitted who have related preparation
and a significant background in physical activity. Admitted students may be required to
complete background preparation.

Special Application Requlrements-A completed interest/experience form, scores
from the Miller Analogies Test, and submission of a scholarly paper are required.
Applicants for all emphases must submit a form on physical activity/sport background.
Letters of recommendation evaluating the applicant's scholarship are suggested.

Master's Degree Requirements-Requirements include 5980, 8980, 8981 (Plan B
only), EPsy 5260, and evidence of effective professional communication. The final
examination is written and oral for Plan A students and oral only for Plan B students.

Doctoral Degree Requirements-Programs are individually designed in one area of
emphasis. Common requirement examinations are based on 5980, 8980, and 8985, and
EPsy 8260, 8261, and 8262.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, School of
Physical Education, Recreation, and School Hea[th Education, 110 Cooke Hall, University
of Minnesota, 1900 University Avenue S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREOITS: DOCTORAL. (1-16 cr per qtr)

'Also hold graduate faculty appointment in Education
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DANCE (Once)
5181. WORKSHOP: DYNAMICS OF THERAPEUTIC DANCE/MOVEMENT. (1-3 cr [max 9J; prereq 3181 or #)

Movement laboratory integrating theory and experience in therapeutic dance; individual movement behavior and
its relationship to verbal communication and the ongoing process; includes fieldwork observation.

5700. WORKSHOP: DANCE IN EDUCATION. (Cr ar [max 12])
History, principles, instructional techniques, and materials for teaching dance in schools and recreational
agencies. Topic and credit va~1 with each offering.

5701. WORKSHOP: DANCE PERFORMANCE. (1-12 cr [max 12]; SoN optional; prereq #)
Principles of technique, improvisation, choreography, music, production, notation, history, philosophy, and
criticism as related to dance pl3rformance.

PHYSICAL EDUCATION (PE)
5100. TEACHING PHYSICAL EDUCATION FOR THE HANDICAPPED. (3 cr; prereq #)

Introduction to the role of physical education in the education of the handicapped individual, emphasizing
understanding, principles of OCijanization. administration, curriculum, supervision, and evaluation.

5101. PHYSICAL EDUCATION ACTIVITIES FOR THE HANDICAPPED. (3 cr; prereq 5100 or EPsy 5601 or PsyS
5101)

Adaptation of methods, materials, and physical activities to meet the needs of the physically, mentally, or
emotionally atypical student applied to specific handicaps in selected activity areas.

5102. PRACTICUM: PHYSICAL EDUCATION FOR THE HANDICAPPED IN AN ADAPTED SETTING. (1-3 cr [max 3];
prereq 5100, 5101 or #; SoN only)

Opportunity for teaching in schools or community settings; providing instruction for atypical individuals in
segregated or adapted environment. Includes seminar for review of current theory and exchange of ideas and
problems.

5103. PRACTICUM: PHYSICAL EDUCATION FOR THE HANDICAPPED IN A MAINSTREAMED SETTING. (1-3 cr;
prereq 5100, 5101 or #; SoN only)

Teaching in public school env ronment; instruction for atypical indiViduals in mainstreamed setting. Includes
seminar for review of current theory and exchange of ideas and problems.

5110. SUPERVISION OF PHYSICAL. EDUCATION. (3 cr; prereq #)
Funcllons; adaptations of accepted procedures for observation. gUidance. and training of physical educators.

5111. PHYSICAL EDUCATION FACILITIES. (3 cr)
Planning of areas and facilities for physical education and athletics; emphasis on current trends and problems in
the f'eld.

5112. PHYSICAL EDUCATION EQUIPMENT. (3 cr)
Selection, purchase. and maintenance of athletic equipment and supplies with opportunity to investigate selected
equipment in depth.

5120. ADVANCED BIOMECHANICS/KINESIOLOGY. (4 cr; prereq undergrad kinesiology or #)
Principles of mechanics applielj to human movement. analysis of motor skills. application to individual projects.

5121. CONTRIBUTIONS OF BASIC SCIENCE TO PHYSICAL EDUCATION. (3 cr; prereq #)
Recent research in related phySical sciences; applications in selected areas.

5122. APPLIED PHYSIOLOGY. (3 cr; prereq PubH 3386 or Phsl 3051 or equiv)
Application of concepts in human physiology to exercise physiology. sports training. and physical activities, with
particular reference to respiratory and cardiovascular systems.

5123. ANALYSIS OF MOVEMENT IN GYMNASTICS. (3 cr; prereq 3111. 3174 or 3322 or #)
Scientific principles of body mE·chamcs and training relating to teaching. analysis. and development of advanced
performance techniques.

5125. ADVANCED PHILOSOPHY OF PHYSICAL EDUCATION AND SPORT. (3 cr; prereq 3125 or #)
Examination of comprehensive" systematic. and revealing accounts of slatus of physical education and sport wifh
respect to reality. knowledge. and value.

5126. ADVANCED PSYCHOLOGICAL AND SOCIOLOGICAL DIMENSIONS OF PHYSICAL ACTIVITY. (3 cr; prereq
#)

Advanced insight into substance. nature, and significance of these dimensions of physical activity; focus on
current research. issues, and trends as well as potential practical contributIons.

5130. MOTOR LEARNING AND HUMAN PERFORMANCE. (3 cr; prereq 3113 or #)
Mechanisms of human motor skill learning; emphasis on theories 01 motor learning and control of movement.
motor memory. and individual differences.
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5131. MOTOR DEVELOPMENT. (3 cr; prereq 3112 or #)
Development aspects of motor skill acquisition from birth to physical maturity.

5133. PRACTICUM: ASSESSMENT OF PSYCHOMOTOR SKILLS IN YOUNG CHILDREN. (3 cr; SoN optional; prereq
3150 or #)

For the practitioner interested in collecting, treating, and analyzing assessment data.

5134. PERCEPTUAL·MOTOR DEVELOPMENT IN CHILDHOOD. (3 cr; prereq 3113 or #)
The motoric dimension of perception: emphasis on developmental tenets of perception, diagnosis and
remediation of perceptual-motor deficiencies, and related research.

5136. PSYCHOLOGY OF COACHING. (3 cr; prereq 3113 or #)
Psychological aspects of coaching at the elementary, secondary, and college levels.

5140. BIOMECHANICS OF SPORT SAFETY. (3 cr; prereq undergrad kinesiology)
Forces and torques developed in sports activities; tolerances of the human body; techniques for preventing injury;
design of protective equipment.

5150. TEACHING ELEMENTARY SCHOOL PHYSICAL EDUCATION. (3 cr; prereq tchg license or #)
Principles, techniques, and procedures in developing basic motor skills, physical fitness, and sports skills.

5151. CURRICULUM. (3 cr; prereq sr, 3322, 3323 or #)
For students without previous experience in curriculum; objectives. content. organization, evaluation, and trends.

5152. CURRICULUM DEVELOPMENT. (3 cr; prereq 5151 or equiv)
Trends, issues, and problems at selected levels of Interest: elementary, secondary, junior college; for experienced
teachers.

5160. EVALUATION IN PHYSICAL EDUCATION. (3 cr; prereq 3150 or equiv)
General principles and techniques of evaluation.

5161. PRACTICUM: CONSTRUCTION OF MOTOR PERFORMANCE TESTS. (3-6 cr; prereq 5160 or #)
Practical experience in development and/or revision of motor performance tests from preschool through college,
with emphasis on test design and evaluation of instrument.

5162. PRACTICUM: CONSTRUCTION OF WRITTEN TESTS. (3-6 cr, §Hlth 5160; prereq PsyF 5120 or #)
Practical experience in development of written tests, With emphasis on test design and evaluation of Items.

5170. FOUNDATIONS OF PHYSICAL EDUCATION. (3 cr)
Establishment of guidelines for individual and group professional action; examination of pertinent social forces,
educational philosophies, and general ethics.

5255. RECREATIONAL SPORTS. (3 cr)
In-depth analysis of processes and benefits of recreational sports programming and participation.

5328. PROSEMINAR: HISTORY OF SPORT AND PHYSICAL EDUCATION. (4 cr; SoN optional; prereq 3130 or equiv,
one upper diviSion undergrad history course or #)

Examination of the secondary literature detailing and Interpreting development and cultural integration of sport
and physical education. primarily fhough not exclusively in the United States.

5351. SEMINAR: TEACHING PHYSICAL EDUCATION IN COLLEGES AND UNIVERSITIES. (1 cr [max 3J, §Rec
5351, §Hlth 5351; prereq LI)

Emphasis on improvement ot instruction.

5371, SOCIOLOGY OF SPORT. (4 cr, §Soc 5371; SoN optional; prereq 3126 or #)
Sport within and among societies and nations; social organization: socio-economlc development, contemporary
structure, personnel, fans; relationship to other institutIons: economy, education, family, government. religIon;
social differentiation: status, ethniclty, sex, age; careers; ethical and SOCial problems: honesty and violence.

5387. DETECTION AND PREVENTION OF CORONARY HEART DISEASE. (4 cr)
Introduction to causes. detection, and prevention of major cardiovascular disease emphasizing risk factor
identification and modification, role of exercise in prevention, and measurement and interpretation of exercise
electrocardiograms.

5388. EXERCISE TESTING, CONDITIONING, AND CARDIAC REHABILITATION. (4 cr; prereq 5387 or #)
Administration and interpretation of exercise tests, cardiopulmonary resuscitation, and exercise prescription;
survey of exercise programs for apparently healthy adults and CHD patients; familiarization with prinCiples for
establishment of intervention and rehabilitative programs.

5389. PRACTICAL EXPERIENCE IN GRADED EXERCISE TESTING, PRESCRIPTION, AND DIRECTION. (3-6 cr
[max 61; prereq 5388 or #)

Supervised on-site training In testing, prescription. and direction of programs for adults.

5620. PRACTICUM: PREVENTION AND CARE OF ATHLETIC INJURIES. (3 cr; prereq Anat 1027 or equiv)
An overview of problems (recognition. prinCiples, responSibilities) related to athletic injUries in secondary and
college programs; demonstration and practice In training techniques and familiarity with use of Instruments for
athletic rehabilitation.
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5650. INTERNSHIP. (1-9 cr; prereq MA or PhD student. 18 cr in grad major field; S-N optional)
On-the-job experience in private s,hools. colleges. private and state agencies in selected areas 01 physical
educatiorr-admlnistratlOn. curriculum, supervision. and biomechanics.

5695. PRACTICUM: RECREATIONAL SPORTS. (3 cr; prereq 5255)
Theory and application of principii,s in developing programs. including supervised experiences in program
operation.

5710. WORKSHOP: PHYSICAL EDUCATION FOR THE ELEMENTARY SCHOOL CHILD. (,.,2 cr [max 12])
Current trends. instructional techniques, and resource materials.

5720. TOPICS IN PHYSICAL EDUCATION. (1-12 cr [max 12J; prereq #)
Current Issues related to physical education and sport.

5740. WORKSHOP: COACHING OF INl>IVIDUAL, DUAL. OR TEAM SPORTS. (1-12 cr [max 12])
Instruction at advanced level. inclucling analyses of skills, game strategies. specific techniques 01 coaching, and
methods of training and conditioning.

5750. ATHLETICS IN CONTEMPORARY SOCIETY. (3-9 cr)
Contemporary issues; baCkground on organizational and management problems of interscholastic and intercolle
giate athletics. Each offering focu~,es on a current problem.

5980. RESEARCH METHODOLOGY. (3 cr, §Hlth 5980; prereq ed or grad student)
Methods and design for researchn health. physical educaIJon. and recreaIJon.

5983. READINGS: PHYSICAL EDUCATION. (Cr ar [max 9]; prereq ed or grad student)
Independent study under tutorial gUidance.

5985. APPLICATION OF RESEARCH. (3 cr)
Professional research for the practitioner; focus on interrelationships of the purpose. methods, findings.
conclusions. and implications.

8110. ADMINISTRATION: GENERAL PI~INCIPLES AND PROCEDURES. (3 cr)
Operation and management of phySical education and athletic programs in schools, colleges, and universities.

8113. COLLEGE PHYSICAL EDUCATION ADMINISTRATION. (3 cr; prereq 8110)
Principles and procedures in the management of physical education programs in colleges and universities.

8126. SEMINAR: PSYCHOLOGICAL AND SOCIOLOGICAL DIMENSIONS OF PHYSICAL ACTIVITY. (3 cr; prereq
5126 or #)

Analysis of current literature. theoretical constructs. research methodology and design relative to these
dimensions of physical activity; focus primarily on student-selected problems.

8150. PROFESSIONAL PREPARATION OF PHYSICAL EDUCATION TEACHERS. (3 cr; prereq 5151 or equiv)
Current needs. issues. trends, curriculum patterns and standards; for experienced teachers.

8310. SEMINAR: PHYSICAL EDUCATION. (1·9 cr; prereq £I)
Critical study, supervised planning of fieldwork experience and special problems under guidance of adviser.

8320. SEMINAR: BIOMECHANICS. (3-S cr; prereq 5120)
Application of one or more techniques of analySIS to an individually selecled problem.

8325. SEMINAR: PHILOSOPHY OF PHYSICAL EDUCATION AND SPORT. (3·9 cr [max 9J; prereq 5125)
Philosophic bases of thou9ht concerning physical educaIJon and sport; invesIJgation of student-selected issues or
problems regarding the status of p~yslcal education and sport, with respect to theories of reality, knowledge, and
value.

8328. SEMINAR: HISTORY OF SPORT AND PHYSICAL EDUCATION. (4 cr; prereq 5328 or #; A-N only)
HistOrical research tools and techniques; types and sources of primary evidence. critical examination of
hypotheses, and writing, culminating in student primary research and presentation of scholarly papers.

8330. SEMINAR: MOTOR LEARNING lIND HUMAN PERFORMANCE. (3·9 cr Imax 9); prereq 5130 or #)
Advanced reading and discussion of research on specialized tOPiCS in the field.

8381. LABORATORY RESEARCH TECHNIQUES. (1·3 cr; prereq 5980 or ~5980)

Demonstration and student partici~atlon in laboratory procedures Involving assessment of exercise parameters.

8382. BIOMECHANICS: RESEARCH TI~CHNIQUES. (3 cr; prereq 5120 or #)
Laboratory course: developing expertise in techniques used for biomechanical research in human motion.

8980. RESEARCH PROBLEMS. (1 cr [max 21; S·N only; prereq 5980, PsyF 5110 or #)
Desiglllng. reporting on individual problems; required of all MA and Ph.D. candidates.

8981. RESEARCH PROBLEMS. (Cr ar; S·N only; prereq 8980 or #)
Individual problems.

8985. SEMINAR: CONTEMPORARY PFlOBLEMS. (3 cr; prereq 5980, #)
Individual presentation and class discussion of contemporary problems selected by class members.
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SCHOOL HEALTH EDUCATION (Hlth)
5069. COMMUNITY HEALTH EDUCATION PRACTICUM FOR SCHOOL HEALTH EDUCATION STUDENTS. (6 cr;

prereq 5072)
Application of health education theory and practice in community agency setting.

5072. INTRODUCTION TO SCHOOL AND COMMUNITY HEALTH EDUCATION. (3 cr: prereq 3100 or PubH 5080 or
#)

Role and function of the school health and community health educator; theory. content. and program planning.

5110. SUPERVISION OF HEALTH EDUCATION. (3 cr; prereq #)
Functions: adaptations of accepted procedures for observation. guidance. and training of heaijh educators.

5120. ROLE OF THE SCHOOL HEALTH EDUCATOR IN HEALTH APPRAISAL. (3 cr)
Role of school medical and dental advisers. nurses. teachers. and other school personnel in protection and
maintenance phases.

5140. ADMINISTRATION OF THE SCHOOL HEALTH PROGRAM. (3 cr)
Coordination of total program; health supervision and gUidance; relationships between public schools and
governmental health organizations and agencies: evaluation; guidance in the solution of individual professional
problems.

5150. FAMILY LIFE AND SEX EDUCATION IN THE SECONDARY SCHOOLS. (3 cr; prereq FSoS 5001 or #)
Concepts, appropriate malerials, and methods lor leaching in the junior and senior high schools.

5160. PRACTICUM: CONSTRUCTION OF WRITIEN TESTS. (3-6 cr §PE 5162; prereq PsyF 5120)
Practical experience with emphasis on test design and evaluation of items.

5300. CONTEMPORARY PROBLEMS IN SCHOOL HEALTH EDUCATION. (3 cr)
Instructional and individual probiems.

5301. TEACHER STRESS: SOURCES. CONSEQUENCES. SOLUTIONS. (3 cr: SoN optional)
Focuses on elementary and secondary teachers; individual, collective, and organizational strategies to prevent.
eliminate, or reduce workplace environmental stressors and their effects.

5302. PLANNING AND EVALUATION OF PROGRAMS FOR YOUTH. (3 cr; SoN optional; prereq school heaijh
education majors)

Planning and development, implementation and evaluation of health education programs for children and youth in
school and other settings; examination of national and international risk reduction and health education programs.

5350. FAMILY LIFE AND SEX EDUCATION IN THE ELEMENTARY SCHOOLS. (3 cr)
Research on sexual behavior of the preadolescent child: terminology. appropriate content. and effective methods
for teaching.

5351. SEMINAR: TEACHING SCHOOL HEALTH EDUCATION IN COLLEGES AND UNIVERSITIES. (1 cr [max 3),
§PE 5351, §Rec 5351: prereq tl)

Emphasis on improvement of instruction.

5400. TOPICS: EDUCATIONAL ASPECTS OF DRUG USE AND ABUSE. (3 cr, §PubH 5032: prereq sr in education.
licensed tchr or school nurse)

Basic background information on alcohol and other drugs and chemicals, with emphasis on curriculum concepts,
teaching methodology, materials. and referral procedures appropriate for elementary, junior high. and senior high
schools,

5402. DEATH EDUCATION IN CONTEMPORARY SOCIETY. (3 cr, §PubH 5040, §Mort 5040, §HSU 5040; prereq sr in
education, health sCience major, licensed tchr, school or public health nurse, mortuary science major or
#)

Basic background information on concepts and attitudes toward death, grief, and bereavement, with emphasis on
instructional aspects for the elementary and secondary schools: role of the school in suicide prevention.

5403. HEALTH ASPECTS OF AGING. (3 cr, §PubH 5024)
Social, cultural, psychological, and economic factors associated with health problems and care of the aging;
development of personal inSight into the aging process and/or preparation for professional work with the aging,

5700. WORKSHOP: CONTEMPORARY SOCIAL HEALTH PROBLEMS. (1·12 cr [max 12J; prereq tl)
Background Information on social health problems with emphasis on educational aspects tor educators and heaijh
professionals. Each offering focuses on a current problem.

5980. INTRODUCTION TO RESEARCH. (3 cr, §PE 5980: prereq #)
Methods and design for research in health, physical education. and recreation.

5.81. PROBLEMS. (Cr ar; prereq #)
Focus on teaching of school health education.

5983. READINGS: HEALTH EDUCATION. (1-3 cr; prereq #)
Independent study under tutorial guidance.
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8310. SEMINAR: SCHOOL HEALTH EDUCATION. (1-9 cr; prereq 6)
Critical study, supervised planning of fieldwork experience, and special problems under guidance of adviser.

8980. RESEARCH PROBLEMS. (1 cr; SoN only; prereq 5980, PsyF 5110 or #)
Designing, reporting on Individual problems. Required of all M.A. and Ph.D. candidates.

8981. RESEARCH PROBLEMS. (Cr ar; SoN only; prereq 8980 or #)
Individual problems.

PHYSICAL MEDICINE AND REHABILITATION (PMed)
Professor: Glenn Gullickson, Jr., interim h03ad, director 0/ graduate studies; Thomas P. Anderson; Gary T. Athelstan;

Frederic J. Kottke

Clinical Professor: Paul M. Ellwood, Jr.

Associate Professor: Nancy M, Crewe; R~bert Patterson

Assistant Pro/essor: John L. Magness

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S,P,M, & Rehab, (Plan A only) and Ph.D.P.M. & Rehab.

Curriculum-This field of physical medicine and rehabilitation includes physical
therapy, occupational therapy, vocational counseling, guidance. and training of the
physically handicapped, Opportunity for clinical and fundamental research as well as for
clinical experience and training is offered at the University of Minnesota Hospitals.
Additional clinical experience is obtained at the Hennepin County Medical Center,
Veterans Administration Medical Center in Minneapolis, Kenny Rehabilitation Institute, and
St. Paul-Ramsey Medical Cente.r. Students devote full time to their training programs and
may not carry on outside practice.

Prerequisites for Admission-Applicants must hold an M,D, degree from an
approved medical school.

Master's Degree RequlrJI~ments-This program, which also fulfills the didactic
requirements of the American Board of Physical Medicine and Rehabilitation, usually
requires three years to complete. For the minor field of study, anatomy, physiology,
biophysics, or pathology is higllly recommended.

Doctoral Degree Requirements-The Ph.D. degree is designed for physicians
interested in teaching and research careers. Completion requires approximately five years.
In addition to the clinical training and participation in the teaching program, extensive
experience is obtained in laboratory and clinical research.

Language Requirements--For the Ph.D. degree, either (a) one language and the
option of a collateral field of knowledge or (b) two collateral fields of knowledge are
required, Routinely acceptable languages are French, German, Italian, Russian, and
Spanish.

For Further Information--Contact the director of graduate studies, Department of
Physical Medicine and Rehabilitation, Box 297 Mayo, University of Minnesota, 420
Delaware Street S.E" Minneapolis, MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. ('-16 cr per qtr)

820Of,w,8,8U, PHYSIATRY SERVICE. (:::r ar) Staff
Service at UniverSity Hospitals, Hennepin County Medical Center, Sl. Paul-Ramsey Medical Center, Kenny
Rehabilitalion Institute, Veterans Administration Medical Center, and other affiliated hospitals.

8205f,w,s,su. REAOINGS IN PHYSICAL MEDICINE AND REHABILITATION. (2 cr per qtr) Kottke
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8206f,w,B. CONFERENCE ON PHYSICAL MEDICINE AND REHABILITATION. (2 cr per qtr) Magness
Topics vary from quarter to quarter. Prepared papers required.

8207. BASIC AND APPLIED PHYSIATRY. (2 cr) Staff
Assigned readings, lectures, and discuSSions on anatomic, physiologic, pathologiC, biophysical. and psychologi
cal bases of physiatry.

821 Of,W,S,BU. RESEARCH IN PHYSICAL MEDICINE. (Cr ar) Gullickson, Kottke, Patterson, and staff

8211f,w,s,su. ELECTRONICS IN PHYSICAL MEDICINE. (2 cr) Patterson
Review of principles of electronic circuits, vacuum tubes, power supplies, and their application in physical
medicine.

8212f,W,B,IU. ELECTROMYOGRAPHY. (Cr ar; prereq #) Staff
Clinical and laboratory training in use and interpretation of electromyography.

8213f,w,B. ELECTRODIAGNOSIS CONFERENCE. (Cr ar; prereq 8211 or #) Magness
Clinical presentation and discussion of cases examined in the Electrodiagnostlc Laboratory.

8214f,w,B. READINGS IN ELECTROMYOGRAPHY. (1 cr; prereq #) Magness
Assigned readings and discussions on the anatomic, physiologic, pathologic, and technical developments in
electromyography.

8220f,w,l. SEMINAR: PHYSICAL MEDICINE AND REHABILITATION. (Cr ar) Magness

8230. LEADERSHIP TRAINING FOR INTERDISCIPLINARY SETIINGS. (1 cr) Rosenberg

PHYSICAL THERAPY (PMed)
Professor: Glenn Gullickson, Jr., head; Thomas P. Anderson; Frederic J. Kottke

Associate Professor: John D. Allison; Robert P. Patterson

Assistant Professor: Louis R. Amundsen, director of graduate studies

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degree Offered-M.S, (Plan A and Plan B).

Curriculum-The course of study is designed to prepare students to teach, conduct
research, and develop specialized clinical programs in physical therapy. Teaching
practicum experiences in a wide variety of areas are available. Unique research opportuni
ties offered by the program include online computer recording and analysis of muscle
strength; automated online assessment of endurance capability that include minute-by
minute predictions of maximal capacity, blood pressure, heart rate, oxygen uptake, and
respiratory quotient; assessment and training of elderly subjects and patients with
dermatomyositis, spinal cord injuries, burns, cerebral palsy, and other conditions; and
electromyographical study of movement. Specialized clinical opportunities are available in,
for example, burns, cardiopulmonary and orthopedic conditions, geriatric and pediatric
problems, and spinal cord injuries.

Prerequisites for Admission-Candidates must be able to demonstrate good
aptitUde for academic, research, and clinical endeavors.

Special Application Requirements-Applicants should submit a resume, a state
ment of goals, and three letters of reference attesting to their personal, academic, and
professional qualifications to the director of graduate studies. Submission of Graduate
Record Examination scores is recommended but not required. Fall or summer entry is
advised.

Degree ReqUirements-Completion of a physical therapy curriculum approved by
the American Physical Therapy Association and the Council on Medical Education of the
American Medical Association, or its equivalent, is required before graduation. Completion
of the curriculum may occur in conjunction with, or prior to, work on the master's degree.
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For the master's degree, practicum courses are required in teaching, research, and
clinical practice. Department seminar courses and courses in research design and
instrumentation are also required. Research proposals for the Plan A thesis or Plan B paper
must be approved by a department committee. A final oral examination is required.

Language Requirement--None.

For Further Information--Contact the director of graduate studies, Physical Ther
apy, Box 388 Mayo Memorial Building, University of Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

5135. PATHOKINESIOLOGY. (3 cr; prereq #) Pohtilla
Lecture and laboratory emphasizing anatomical, physiological. and biomechanical aspects of normal and
pathological human motion, including techniques for analysis.

5150. KINESIOLOGICAL ELECTROMYOGRAPHY AND NERVE CONDUCTION. (3 cr; prereq #) Allison
Lecture and laboratory on instrumentation, physiological, anatomical, and kinesiological considerations related to
electromyography and nerve conduction.

5182. FUNCTIONAL NEUROANATOMY AND NEUROPHYSIOLOGY. (5 cr) Huss

5291. SEMINAR: CONTEMPORARY ISSUES IN PHYSICAL THERAPY. (2 cr) Ellingham, Pauley
Issues in the health care delivery system as they relate to practice of physical therapy.

5810. ASSESSMENT OF THE ELOERL.Y. (3 cr; prereq #) Amundsen, Ellingham. Huss
Lecture and laboratory on develc,pmental aspects of aging. with emphasis on assessment of physical and
functional capacity.

5841. INSTRUMENTATION AND ANAL.YSIS TECHNIQUES. (3 cr; prereq Phys 1031. 1032 or equiv) Patterson

8103. PHYSICAL THERAPY CLINIC. (Cr and hrs ar; prereq physical therapist) Staff
Clinical physical therapy in adult and pediatric rehabilitation.

8130. CURRENT LITERATURE SEMINAR IN PHYSICAL THERAPY. (1 cr per qtr) Scudder, Amundsen
Current literature in physical therapy and related medical fields.

8135. ADVANCED KINESIOLOGY. (3 "r) Pohtilla
Functional anatomy stressing ana:omical, physiological. and biomechanlcal aspects of normal and pathological
human motion. Lecture with laboratory to include various techniques available for analysis.

8140. PHYSIOLOGICAL ASSESSMENT IN PHYSICAL THERAPY. (1 cr) Allison. Amundsen
Introduction to objective methods of assessing function of neuromuscular. cardiovascular. and perceptual motor
systems.

8150. RESEARCH METHODOLOGY INI PHYSICAL THERAPY: ELECTROMYOGRAPHY AND NERVE CONDUC
TION. (3 cr) Allison

8170. SPECIAL TOPICS IN PHYSICAL. THERAPY. (1 cr per qtr; prereq #) Staff
Advanced seminar. Topics vary from quarter to quarter. Prepared papers required.

8171. ADMINISTRATION OF PHYSIC~,L THERAPY SERVICES. (1·3 cr; prereq #) Pauley
Selected problems in administration of physical therapy in hospitals, clinics, and community agencies.

8172,8173. EDUCATIONAL ADMINISTRATION IN PHYSICAL THERAPY. (1-3 cr per qtr; prereq #) Allison
Philosophy and objectives of physical therapy education. administrative structure. curriculum. and accreditation.
8172: Lectures and discussion. 11173: Clinical practice; analysis and construction of courses of study.

8180,8181. PHYSIOLOGICAL BASES FOR THERAPEUTIC EXERCISE. (3 cr per qtr; prereq #) Kottke, Scudder
Lectures on physiology underlying therapeutic use of exercise.

8185. PROBLEMS IN PHYSICAL THERAPY. (Cr ar; prereq physical therapist) Staff

8188. TEACHING PRACTICUM. (Cr ar [max 8J; prereq #) Staff
Supervised experience in teachinfj and evaluation; development of skills in effective use of instructional materials
in lecture and laboratory courses.

8192w. RESEARCH DESIGN IN PHYSICAL THERAPY. (3 cr; prereq #) Amundsen
Critical appraisal of current medical literature; fundamentals of research design and techniques of medical writing.

8193." RESEARCH PROBLEMS IN PtlYSICAL THERAPY. (Cr ar; prereq 8192 or #) Staff
Independent study uWiling methods of research appropriate to physical therapy.

8195. RESEARCH IN PHYSICAL THERAPY. (Cr ar; prereq 8192 or #) Staff

8230. LEADERSHIP TRAINING FOR INTERDISCIPLINARY SETIINGS. (1 cr)
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PHYSICS (Phys)
Regents' Professor' Edward P. Ney

Professor: Charles E, Campbell, head; Marvin L Marshak director of graduate studies; Benjamin F. Bayman; J. Morris
Blair; John H. Broadhurst; Laurence J. Cahill, Jr.; Keith S. Champlin; Lome M. Chanin; Robert J. Coillns; Hans W. J.
Courant; Dietrich K. Dehnhard; Paul J. Ellis; George D. Freier; Phyllis S. Freier; Stephen Gasiorowlcz; Donald A.
Geffen; Clayton F. Giese; Allen M. Goldman; George W Greenlees; J. W. Halley; Morton Hamermesh; Norton M.
Hintz; Russell K. Hobbie; Walter H. Johnson, Jr.; Paul J. Kellogg; HomerT. Mantis; Konrad Mauersberger; Hendrik J.
Oskam; Robert O. Pepin; William T. Peria; Earl A. Peterson; Keith Ruddick; Wayne A. Stein; Roger H. Stuewer;
Hiroshi Suura; Yau-Chien Tang; C. J. Waddington; Thomas F. Walsh; Walter V. Weyhmann; John R. Winckler;
William Zimmerman, Jr.

Associate Professor: Kenneth Heller; Cheng-Cher Huang; Roger S. Jones; Erwin Marquit; Peter GRoll; Oriol T. Valls

Assistant Professor: E. Dan Dahlberg; Chandan Dasgupta; Joseph I; Kapusta; Robert L. Lysak; Serge Rudaz; Michael
Shupe

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Research areas in experimental physics are cosmic rays, earth's
atmosphere, elementary particles, low temperature, mass spectroscopy, molecular colli
sions, nuclei, plasmas, solar system, and solid state. Research areas in theoretical physics
are elementary particles, low temperature, nuclei, plasma, solid state, and statistical
mechanics.

Prerequisites for Admission-For major work, an undergraduate major in physics or
a strong undergraduate minor in physics is required.

Special Application Requirements-Teaching associateships and a few fellow
ships are available on application to the School of Physics and Astronomy; three letters of
recommendation are required. Submission of Graduate Record Examination scores is
strongly recommended. Fall quarter entry is strongly recommended for students who have
not completed previous graduate study.

Special Examination-During the week before the beginning of fall quarter, new
graduate students are expected to participate in the department orientation program. At the
start of orientation, a placement examination in quantum mechanics is given to help
students decide which level of quantum mechanics to take during the first year.

Master's Degree Requirements-For both Plan A and Plan B, either the classical
physics sequence 5051-5052-5053 or the quantum mechanics sequence 5151-5152-5153
is required. The minor or related field requirement may be satisfied by completion of
courses in one or two areas outside the area of specialization. Some or all of these courses
may be in physics.

The Plan B project requirement can be satisfied in one of the following ways:
(1) completion of one to three papers written in connection with three courses (totaling at
least 9 credits, with at least two courses in physics or astronomy) that are part of the
student's program; (2) completion of a project while registered in 8500; the student must
obtain approval of the project topic from a faculty member before registering for the course,
and a written report on the project is required. In either case, the papers or written report
must be made available to the student's final examination committee, which must certify
that the Plan B project has been satisfactorily completed. A final oral examination is
required.

Doctoral Degree Requirements-The course sequences 5051-5052-5053, 5151
5152-5153, and a year-long (3-credit total) seminar sequence in the student's research
area are required. For the minor or supporting field, see Master's Degree Requirements
above.
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The department written examination, offered once each year early in winter quarter,
must be passed in a maximum of two attempts in order to gain admission to the preliminary
oral examination.

Language Requirements,-There is no formal language requirement for the master's
or doctoral degree. In individual instances, however, the thesis adviser may require a
reading knowledge of one or more foreign languages if justified by the nature of the
research topic.

Minor Requirements for Students Majoring in Other Fields-For admission to a
physics minor, differential and integral calculus and one year of calculus-level college
physics are required. For the Ph.D. minor, 18 credits in physics are required including either
of the two sequences in classical physics-5021-5022-5023-5024 or 5051-5052-5053--0r
one of the two sequences in quantum physics-51 01-51 02 or 5151-5152-5153.

For Further Information--Contact the director of graduate studies, Physics, School
of Physics and Astronomy, 14B Tate Lab of Physics, University of Minnesota, 116 Church
Street S.E., Minneapolis, MN 55455.

Note-For courses in astronomy and astrophysics, biophysics, and geophysics, see
these sections of the bulletin.

Grad 8777. THESIS CREDITS: MASTER'S, (1-16 cr per qtr; Plan A only)

Grad 8888, THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5021-5022.' INTRODUCTION TO ANA'LYTIC MECHANICS, (4 cr per qtr; prereq 3011, Math 3231 or equiv; 31ect and 1
problem hI's per wk)

Analytic course in Newtonian mechanics. Vectors and vector operators; angular momentum; central force
.problem; systems of particles; tensors; rigid bodies, moving coordinate systems; continuous media; Lagrange's
equations. Mathematics beyond prerequisites is developed as required,

5023·5024.' INTRODUCTION TO ELECTRIC AND MAGNETIC FIELDS, (4 cr perqtr; prereq 3011, Math 3231 or equiv;
3 lect and 1 problem h's per wk)

Classicai theory of electric and magnetic fields making free use of vector algebra and vector calculus. Maxwell's
equations for free space and material media. Wave solutions.

5025,' SPECIAL TOPICS IN ELECTRIC AND MAGNETIC FIELDS. (4 cr; prereq 5024; 31ect and 1 problem hrs per wk)
Special tOPICS of interest to instructor.

5031,5032,5033.' TOPICS IN MATHEMATICAL PHYSICS. (4 cr per qtr; prereq two 5xxx·level mathematics courses; 3
lect and 1 problem hI's per wk)

Survey of mathematical techniques needed for physics. Application of mathematical methods to physical
problems.

5051-5052-5053.' CLASSICAL PHYSICS. (4 cr per qtr; prereq 5022 and 5024, advanced calculus or #; 31ect and 1
problem hrs per wk)

Classical mechanics, special relativity, and classical electrodynamics. Application of advanced mathematical
techniques.

5061. NUMERICAL METHODS IN PHYSICS. (4 cr; prereq 5021, 5023)
Solution of physics problems (mechanics, electricity, magnetism, quantum mechanics, statistical physics) by
numencal techniques.

5090, PHYSICS OF MUSICAL INSTRlIMENTS, (3 cr [may be repeated for crwith #], §MuEd 5750; does not carry grad
cr In physics; prereq #)

Seminar on physical characteristiCS of and processes involved in playing musical instruments. Emphasis on
nonmathematical understanding in order to improve performance and teaching skills. Electronic methods of
sensing and displaying cues to assist performance and teaching,

5091. PHYSICAL ACOUSTICS OF MUSIC. (5 cr; does not carry grad cr in physics: prereq 1 yr high school algebra,
upper diviSion or grad standing in music or music education or equiv background in mUSIc theory and
practice or #; 3 lect, 1 discussion, and 3 lab hrs per wk)

Principles of physics and acoustics related to musical sounds, musical instruments, and electronic production and
reproduction of musical sounds. Laboratory work is an integral part of course.

5101-5102,' INTRODUCTION TO QUANTUM MECHANICS, (4 cr per qtr; prereq 35 t 2; 31ect and 1problem hrs per wk)
Mathematical techniques of quantum mechanics. Wave packets; Schrbdll1ger equation, angular momentum;
radial equatIOn; spin; perturbation theory; collision theory.
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5121." METHODS OF EXPERIMENTAL PHYSICS: I. (5 cr; prereq 3513 or It; knowledge of FORTRAN programming
desirable; 3 lect and 4 lab hrs per wk)

Contemporary techniques. Includes probablility and errors, Introduction to analog and digital electronics,
experimental strategy, and introduction to computer-based data acquisl\lon and experimental contr,,\.

5122." METHODS OF EXPERIMENTAL PHYSICS: II, (4 cr; prereq 5121 or It; 2 lect and 6 lab hrs per wk)
Contemporary techniques. Includes applications of Fourier transforms, signal averaging aoo phase-lock
detectors, high vacuum techniques, magnet and charged particle beam design. Laboratory: problems involving
the use of microcomputers for data acquisition and experimental control.

5123." METHODS OF EXPERIMENTAL PHYSICS: III, (4 cr; prereq 5122 or It; 8 lab hrs per wk)
Contemporary techniques. Laboratory: choice of experimental projects in low temperature, solid state, nuclear,
elementary particle, and cosmic ray physics.

5124. EXPERIMENTAL PROJECT. (Cr ar; prereq 5123, It)
~ Research project in area of contemporary Interest in physics. Project must be approved by faculty coordinatOf prior

to registration,

5151·5152-5153," QUANTUM MECHANICS. (4 cr per qtr; prereq 5102 or equiv, advanced calculus or It; 31ect and 1
problem hrs per wk)

Development from first principles. Schrbdinger equation, angular momentum, scattering, matnx representations,
spin, approximation methods, interaction with electromagnetic field, systems of identical particles, applications to
atomic systems.

5162." INTRODUCTION TO PLASMA PHY6ICS, (4 cr; prereq 5022 and 5024 or It)
Magnetohydrodynamics and properties of collision less plasmas, with applications to the magnetic field "f the
earth and sun and to plasma confinement. Transport phenomena and effects of collisions.

5201-5202." THERMAL AND STATISTICAL PHYSICS, (4 cr per qtr; prereq 3513 or equiv; 4 lect hrs per wk)
5201: Thermodynamics, statistical mechanics. 5202: Applications of thermodynamics and statistical mechanics,
kinetic theory, fluctuations, transport theory.

5211." INTRODUCTORY SOLID STATE PHYSICS, (4 cr; prereq 5101,5202 or equiv; 4 lect hrs per wk)
Diffraction 01 waves in solids; electron band structure; crystal binding and vibrations; optical, dielectric, and
magnetic properties of solids.

5231-5232-5233." INTRODUCTION TO SOLID-STATE PHYSICS, (4 cr per qtr; for grad or advanced undergrad
students in physics, science, and engineering; 4 lect hrs per wk)

5231: Crystal structure and binding; diffraction; phonons; thermal and dielectric properties of insulatOfs. 5232:
Free electron model; band structure; semiconductors; diamagnetism and paramagnetism; ferromagnetism and
antiferromagnetism. 5233: Optical phenomena, lasers; superconductivity; surface properties; ferroeleC1ricity,

5301." INTRODUCTION TO NUCLEAR PHYSICS. (4 cr; prereq 5102 or equiv; 3 lect and 1 problem hrs per wk)
Static properties and dynamic processes of atomic nuclei. I"rovides survey of field for nonspecialists and a first
course for those intending to specialize in nuclear physics.

5351." EXPERIMENTAL PARTICLE PHYSICS. (4 cr; prereq 3513; 3 lect hrs per wk and field trips)
Interactions of particles and photons with matter and radiation, Detectors for particles and photons used in
elementary particle, nuclear, and cosmic ray physics.

5371." INTRODUCTION TO ELEMENTARY PARTICLE PHYSICS. (4 cr; prereq 51020r equiv; 31ect and 1 problem hrs
per wkj

Relativistic kinematics; mass, spin, isopin, and strangeness of elementary particles; SU3 classification and the
quark mOdel; particle reactions and decays; experimental methods of detection aoo analysis,

5401." INTRODUCTION TO CONTEMPORARY PROBLEMS IN COSMIC RAY AND SPACE PHYSICS. (4 cr; primarily
for students specialIZing in other branches 01 phySICS; prereq It; offered alt yrs)

Cosmic rays, their charactens\lcs and their motion in the interplanetary and interstellar medium. Topics in X-ray
and radio astronomy,

5441." INTRODUCTORY DYNAMIC METEOROLOGY I, (5 cr; prereq t 291 and Math 3231 or 5602 or It; 31ect and 31ab
hrs per wk)

Fluid dynamics 01 large scale weather systems; mathematical introduction to quasi-geostrophic model used in
numerical weather prediction. Concurrent laboratory stUdy of weather charts to illustrate application "f tI1eOfy.

5442." INTRODUCTORY DYNAMIC METEOROLOGY II. (4 cr; prereq 5441 or It)
Energetics and general circulation of the atmosphere,

5451." CLOUD PHYSICS. (3 cr; prereq Math 3211 or equiv, 1 yr general physics; 3 lect hrs per wk)
Composition of atmosphere, past, present, and future. Thermodynamics of atmosphere with condensable water.
Properties and growth of drops and Ice crystals. "articles in the atmosphere.

5452." CLOUD SYSTEMS. (3 cr; prereq Math 3211 or equiv, 1 yr general phySICS; 3 lect hrs per wk)
Circulation, energy balance of atmosphere. Radar techniques for analyZing cloud systems. Cloud structure and
motion,
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5453. ELECTRICAL PROPERTIES OF CLOUDS. (3 cr; prereq Math 3211 or equiv, 1yr general physics; 31ect hrs per
wk)

Structural. thermodynamic, and electrical properties of water and ice. Ions in the atmosphere. Generation 01
charge and its effects on cloud processes. Generation of lightning and properties of lightning discharges. '"

5461. PHYSICS AND CHEMISTRY OF 'THE EARTH'S UPPER ATMOSPHERE. (4 cr; prereq general physics, calculus)
Survey of atmosphere above 15 '.m; physics and chemistry of the stratosphere, mesosphere, and thermosphere;
temperature and density prolile~.; major and minor constituents and their distributions; aspects of pollutants;
reactions and rates; global varis.tion of constituents; the energy bUdget of the atmosphere.

5551." TOPICS IN PHYSICS FOR BIOLOGY AND MEDICINE: MECHANICS AND MOLECULAR PHYSICS. (5 cr;
prereq general physics and calculus)

Statics (forces in bones and joints). Graphical analysis. Statistical physics (entropy, reversibility, Boltzmann tactor
and Nernst equation, Brownian movement, free energy). Diffusion, bulk flow, and osmosis.

5552." TOPICS IN PHYSICS FOR BIOLOGY AND MEDICINE: ELECTRICITY AND SIGNALS. (5 cr; prereq general
physics and calculus)

Electricity and circuits (electrocardiogram, networks, nerve conduction); transducers and ampillers; oscillators;
leedback and control; signal aMlysis (Fourier analysis, correlation functions, power spectra).

5553." TOPICS IN PHYSICS FOR BfOLOGY AND MEDICINE: LIGHT, ATOMS, AND NUCLEI. (5 cr; prereq general
physics and calculus)

Atoms (dispersion, absorption, spectra, polarized light). X-rays (production, absorption, dosimetry). Nuclei
(nuclear size, mass, decay).

5801." MODERN OPTICS. (4 cr; premq 5024 or II; 4 lect hrs per wk)
Modern theoretical and experimental optics, broadly defined to include, for example, radio astronomy. Matrix
methods in geometrical optics including charged particle optics; optical detectors and noise; phenomena in
intense COherent radiation including nonlinear effects.

5805." CONTEMPORARY OPTICS. (4 cr; prereq 3012 or II; 3 lect and 1 problem hrs per wk)
Current developments in optics. Theory of lasers and of their application in holography, nonlinear optics, etc.
Nonlinear optics. Optics of anisotropic media. Theory of image formation and spatial filtering. Properties of optical
detectors.

5924." HISTORY OF 19TH·CENTURY PHYSICS. (4 cr, §HSci 5924; prereq general physics or II)
Conceptual developments in physics in the 19th century (Young, Fresnel, Oersted, Ampere, Faraday,
MacCuliagh, Maxwell, Hertz, Lorentz, Lavoisier, Rumford, Dalton, Mayer, Joule, Helmholtz, Carnot, Clausius,
KelVin, Boltzmann, Mach, others). Relationships of these developments to social, philosophical, and theological
inlluences.

5925." HISTORY OF 20TH·CENTURY PHYSICS. (4 cr, §HSci 5925; prereq general physics or II)
Conceptual developments in relativity (Michelson, Lorentz, Poincare, Einstein, others), quantum mechanics
(Planck, Einstein, Rutherford, B,)hr, Sommerfeld, Ehrenfest, Pauli, Millikan, Compton, Heisenberg, de Broglie,
SchrOdinger, Born, others), ancl nuclear physics (Chadwick, Gamow, Fermi, others). Relationships of these
developments to social, philosophical, and theological influences.

5930. PHYSICS FOR HIGH SCHOOL 'TEACHERS: CURRENT TOPICS. (3 cr [may be repeated lor crl; does not carry
grad or grad minor cr in physics; prereq general physics, II; 3 integrated lect, discussion, and tour hrs per
wk)

Five areas of current Interest in physics research.

5940. PHYSICS FOR HIGH SCHOOL TEACHERS: EXPERIMENTAL FOUNDATIONS. (3 cr [may be repeated for crl;
does not carry grad or !lrad minor cr in physics; prereq general physics, II; 3 integrated lecHab hrs per
wk)

Conceptual theme in physics and its experimental foundations. Typical themes are kinematics and dynamics Irom
Aristotle through Einstein; natun! of charge; nature of light; energy and thermodynamics; electricity, magnetism,
and quantized fields; structure ot matter.

5950. SEMINAR. (Cr ar; primarily for sr physics majors; prereq L'I)

5951.5952. PHYSICS FOR JUNIOR HIGH SCHOOL TEACHERS. (5 cr per qtr; does not carry grad or grad minor cr in
physics; prereq II)

Demonstration lectures and laboratory exercises on physics topics taught in juniOr high school physical science.

5954Iu. PRACTICAL PHYSICS FOR PHYSICS TEACHERS. (5 cr; does not carry grad or grad minor cr in physics;
prereq college-level intro physics; 8 lect and 10 lab hrs per wk)

Basic principles of physics for seicondary teaching. Laboratory work with simple inexpensive demonstration/labo
ratory devices that adapt readily to high school physics ciasses.

5970. DIRECTED STUDIES. (1-5 cr; prereq II, L'I)
Independent, directed study in areas arranged by student and faculty member.

5990." DIRECTED RESEARCH. (Cr ar; prereq jr, L'I)
Problems, either experimental or theoretical, of special interest to student. Written reports.
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Special prerequisites are noted for certain courses below. Seminar, special topics, and
research courses may be taken more than once for credit.

8000." SEMINAR: THEORETICAL PHYSICS. (Cr ar)

8081-8082," GENERAL RELATIVITY. (3 cr per qtr; prereq 5053 or #)
Introduction to the physical basis ot general relativity. its mathematical formulation. and its cosmological
implications.

8121: ADVANCED QUANTUM MECHANICS. (3 cr; prereq 5153 or #)
Advanced topics in nonrelativisitic quantum mechanics. with emphasis on the use of second quantization to treat
many-body and radiating systems. Diagrammatic and Green's lunction techniques mtroduced.

8122: RELATIVISTIC QUANTUM MECHANICS. (3 cr; prereq 8121 or #)
RelatiVistic wave equations and their properties under Lorentz transformations. Application of relativistic
perturbation theory to particle interactions with the electromagnetic field. Invariant interactions of elementary
particles.

8123: RELATIVISTIC QUANTUM FIELD THEORY, (3 cr; prereq 8122 or #)
Renormalization theory. analytic properties 01 amplitudes, reduction formulas and dispersion relations.

8131: SYMMETRY AND ITS APPLICATIONS TO PHYSICAL PROBLEMS. (4 cr; prereq ~5153 or #)
Use of symmetry methods (group theory) to study systems too complicated for exact solution. Applications to
atomic, molecular, nuclear, SOlid-state. and elementary particle physics,

8161: ATOMIC AND MOLECULAR STRUCTURE. (3 cr; prereq 5153 or #)
Atomic and molecular structure, with emphasis on interpretation of quantum numbers and selection rules in terms
of symmetry. Experimental data summanzed and compared With theoretical predictions.

8163-8164: PLASMA PHYSICS, (3 cr per qtr; prereq 5162)
Study of properties of plasmas at an advanced theoretical leveL Transport phenomena. radiation from plasma,
thermonuclear machines and their instabilities, and waves in magnetized plasma.

8165: ADVANCED TOPICS IN PLASMA PHYSICS. (Cr ar)
Possible topics: theory of waves and Instabilities in hot plasma.

8200: SEMINAR: SOLID-STATE AND LOW-TEMPERATURE PHYSICS, (Cr ar)

8211: EQUILIBRIUM STATISTICAL MECHANICS. (3 cr; prereq 5153 or #)
Equilibrium properties of macroscopic classical and quantum systems, Simple interacting systems. phase
transitions, and effects of external fields.

8212: TRANSPORT THEORY. (3 cr; prereq 5153 or #)
Transport and relaxation phenomena In classical and qU3ntum systems. Irreversible thermodynamics. Boltzmann
equation, and linear response theory.

8216: MANY-BODY THEORY. (3 cr; prereq 8121 or #)
Inlinite systems of bosons and fermions uSing Hartee and Hartee-Fock approximatIOns; diagrammatic teChniques
and Green's function methods.

8221-8222-8223: SOLID-STATE PHYSICS. (3 cr per qtr; prereq f5152-5153, 5211 or #)
(Same as EE 8150. 8151) Fundamental properties 01 crystals; dynamics of the latlice and of electrons in a periodic
structure, Effects of electric and magnetic fields on metals.

8232: MAGNETISM. (3 cr; prereq 8222 or #)
(Same as EE 8152) Properties of magnetic materials in relation to exchange interactions and elementary spin
excitations.

8233: SUPERCONDUCTIVITY, (3 cr; prereq #)
Properties 01 superconductors discussed and analyzed using the concept of a macroscopic wave lunction;
relation 01 this approach to the macroscopic theory.

8234: TECHNIQUES OF LOW-TEMPERATURE PHYSICS. (3 cr; prereq #; offered when demand warrants)
Introduction to low-temperature phenomena and techniques used to obtain these temperatures.

8235: LIQUID AND SOLID HELIUM. (3 cr; prereq #)
Introduction to experiment and theory concerning the behavior of liquid and solid helium, Superfluidity of He4 ,

fermi liqUid theory 01 He3
, and He3-He4 mIXtures and solid helium.

8238." ADVANCED TOPICS IN SOLID-STATE AND LOW-TEMPERATURE PHYSICS. (Cr ar)
POSSible topics: theory of superconductivity, theory 01 superfluidlty, properties 01 systems at millidegree
temperatures, collective effects in magnetic systems,

8300: SEMINAR: NUCLEAR PHYSICS. (Cr ar)
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8311-8312-8313." NUCLEAR PHYSICS. (3 cr per qtr; prereq 5153 or ~5151-5152-5153, 5301 Or #)
Bound and continuum states of atomic nuclei. Two·nucleon problem and nuclear forces. Collective excItations of
complex nucler and theIr description In terms of nuclear models. Nuclear reaction mechanisms and use of
reactions to obtain Information about nuclear structure.

8321." ADVANCED TOPICS IN NUCl.EAR PHYSICS_ (Cr ar)
Possible tOPiCS: theory of nuclear matter, beta and gamma ray spectroscopy, nuclear fission, etc.

8360: SEMINAR: MASS SPECTROSCOPY. (Cr ar)

8370: SEMINAR: ELEMENTARY PARTICLE PHYSICS. (Cr an

8372-8373: ELEMENTARY PARTICLE PHYSICS. (3 cr per qtr; prereq 8122 Or #1
Properties of stable and unstable elementary particles and their strong and weak interactions. Scattering and
production of particles of high a1d low energies. Electromagnetic form factors. Experrmental eVidence on the
nature of the weak interactions: ,ymmetry violations and selection rules on the decays of the strange particles.
Role of currents In the weak interactions.

8380: ADVANCED TOPICS IN ELEMENTARY PARTICLE PHYSICS. (Cr ar; prereq #)
DISCUSSion of topics of current nterest.

8381-8382-8283. MODERN QUANTUM FIELD THEORY AND ITS APPLICATIONS. (3 cr; prereq 8123 or #)
Review of general properties of field theory, renormallzatlon of Interacting scalar field theory, global and local
symmetrres. path Integrals and functional formalism, quantization of non-Abelian gauge theories (quantum
chromodynamlcs. Weinberg-Sal 3m model, grand Unified theones). renormalizatlon group in particle phYSICS and
crrtical phenomena, lattice gauge theory.

8400: SEMINAR: COSMIC RAY AND SPACE PHYSICS. (Cr ar)

8411-8412: COSMIC RAY AND SPACE PHYSICS. (3 cr per qtr; prereq 5102, 5053 or #)
Prope~les of energetic particles In both solar-terrestrral and astrophysical enVIronments. The earth's radiation
belts, effects of the earth's magretlc field on charged particles. energy and charge spectrum of cosmic rays, the
structure and evolution of the galaxy, motion of particles in the galactic and intergalactic medium, and tOPiCS in X
ray and radiO astronomy.

8420: SEMINAR: MAGNETOSPHERIC PHYSICS. (Cr ar [max 3])

8421-8422: SOLAR AND MAGNETQSPHERIC PHYSICS. (3 cr per qtr; prereq #)
Solar surface phySICS Including IJhotosphere, chromosphere. and corona; spectroscopic observations and their
interpretation; solar active regions. sunspots, plages; associated magnetic fields, optical, radio, and particle
effects and the s.olar Wind; the terrestrial magnetic field and trapped radlalion, auroral phenomena, and
geomagnetic storms.

8440: SEMINAR: ATMOSPHERIC PHYSICS. (Cr ar)

8445: ADVANCED TOPICS IN ATMOSPHERIC PHYSICS. (Cr ar)
Possible topics: radiative transfer In planetary atmospheres. atmosphenc electrrcity, atmospheric tides and
OSCillations, properties of water substance, numerical modeling of atmospheric flow.

8500. PLAN B PROJECT. (4 cr [no Gr toward PhD]; SoN only; prereq #)
May be taken once to satisfy pre-Iect reqUIrement for Plan B master's program. May appear on master's program
but does not count toward 20-c-edlt minimum in major field. Project topic to be arranged between student and
Instructor. Written report requir3d.

8900: SEMINAR: HISTORY OF 20TH-CENTURY PHYSICS. (1-3 cr; prereq #)

8950: SEMINAR: PROBLEMS OF PHYSICS TEACHING AND HIGHER EDUCATION. (1 cr; prereq grad standing in
physics or #)

Lectures and informal discussions of courses and curricula. techniques, and materials important in undergraduate
physics Instruction; relation to Jroblems of higher education. Speakers drawn from seminar pa~icipants and
physics faculty, from other unit,; of University, and occasionally from outSide University. Students enrolled for
credit must carry out a small Instructional development project under faculty gUidance. Designed especially as
orientation for beginning graduate teaching associates and to provide background and expenence for those
prepanng for careers in physics teaching at any level.

8990: RESEARCH IN PHYSICS. (Cr ar; prereq #)

PHYSIOLOGICAL HYGIENE (PubH)
Professor: Henry W. Blackburn. head and program director; Ronald Prineas. director 01 graduate studies; Arthur S. Leon

Associate Professor: Richard S. Crow; Lael C. Gatewood; DaVid R. Jacobs; Richard F. Gillum; Russell V. Luepker

Assistant Pro:essor: Robe~ W. Jeffery; Thomas E. Kottke; Maurice B. Mittelmark; Rebecca Mullis; David Murray; Terry F.
Pechacek; Cheryl Perry

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Degrees Offered-M.S. (Plan A only) under special circumstances and Ph.D.

Curriculum-The program incorporates interdisciplinary subjects. The graduate
faculty is composed of faculty members in the disciplines of epidemiology, behavioral
psychology, biostatistics, biochemistry, health education, and nutrition who advise stL:
dents emphasizing those areas within physiological hygiene.

Prerequisites for Admission-The Ph.D. program is open to a limited number of
well-qualified students planning academic careers in the public health aspects of cardio
vascular disease.

Special Application Requirements-Three letters of recommendation, a two-page
statement of goals and objectives, and GRE scores are required.

Degree Requirements-Consult the director of graduate studies. Suggested minor
fields are epidemiology, biochemistry, medicine, nutrition, physiology, or a behavior
science.

Language Requirements-For the master's degree, none. For the Ph.D. degree,
either one foreign language or a collateral field of knowledge is required.

For Further Information-Contact the director of graduate studies or program
director. Division of Epidemiology, Program in Physiological Hygiene, Stadium Gate 27,
University of Minnesota, 611 Beacon Street S.E., Minneapolis, MN 55455.

Note-Physiological hygiene courses are described under Public Health in this
bulletin. See PubH 5380 to 5395 and 8385 to 8389.

Grad 8n7. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

PHYSIOLOGY (PhsI)
Professor: Eugene Grim. head. director ofgraduate studies: Marvin B. Bacaner; James Bloedel; H. Mead Cavert; Irwin J.

Fox; Franz Halberg; Rodney B. Harvey; John A. Johnson; David G. Levitt; Nathan Lilson (emeritus); Maurice W.
Meyer; Jack H. Oppenheimer; Richard E. Poppele; Richard L. Purple; Carlo A. Terzuolo; Esmail D. ZanJani

Associate Professor: Charles K. Knox; C. P. Lee; Jui S. Lee; Arthur S. Leon; John F. Soechting; O. Douglas Wangensteen
Assistant Professor: John H. Anderson; Jurgen Fohlmeister; Gordon Kepner; Hon Cheung Lee
Lecturer: Timothy J. Ebner; Richard Kronenberg; Lester D. Michels

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-The program emphasizes a quantitative approach to understanding the
functions of organs and systems in living animals. Students take courses that provide a
broad background in the physiology of organ systems and membrane transport, as well as
supporting work in areas such as chemistry, biochemistry, physics, and computer science.
Areas of specialization available to the student include neuro-, cardiovascular, renal,
respiratory, and gastrointestinal physiology, as well as membrane transport processes.

PrereqUisites for Admission-For the major or minor in physiology, a background in
mathematics. physics, chemistry, and morphology acceptable to the graduate faculty is
required.

Special Application Requirements-Applicants are encouraged to take the Gradu
ate Record Examination or the Medical College Admission Test.
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Master's Degree Requirements-Programs are individualized to meet the needs of
each student. The two-quarter sequence 811 0-8111 is strongly recommended. A final oral
examination is required.

Doctoral Degree Requirements-The six-quarter sequence 8103 through 8108 is
strongly recommended, with an overall B average required. Substitution of equivalent
courses is possible. Other course work is determined on an individual basis. ~

Language Requirements--For the master's degree, none. For the doctoral degree,
students, in consultation with their adviser, elect to demonstrate either a reading
knowledge in one foreign language or proficiency in a collateral field of knowledge. ~ I

For Further Information-Contact the Department of Physiology, 6-255 Millard Hall,
University of Minnesota, 435 Delaware Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTEFI'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTOBAL. (1-16 cr per qtr)

51008. NEUROSCIENCE FOR DENTAL STUDENTS. (2 cr; prereq courses in biochemistry and human anatomy.
concurrent regis in Anat !i11 0 [2 cr] required; 3 lect and 3 lab hrs per wk)

Basic principles of nervous function examined through study of neuroanatomy and neurophysiology.

5101w. HUMAN PHYSIOLOGY. (5 cr; primarily for dental students; prereq biochemistry and 5100)
Principles of physiology of circulaton. respiration, digestion, excretion, metabolism. endocrine glands.

5102w. PHYSIOLOGY AND DENTISTRV. (1 cr; for dental students only; prereq 5101) Meyer. staff
Lecture-conference course integrating physiology and dentistry.

54401, 5441w. QUANTITATIVE PHYSIOLOGY. (3 cr; prereq 1-yr sequences in mathematics. physics, chemistry,
biology or #; primarily fo, public health students)

Diffusion. surface tension, and meclmnlCs of respiration. circulation. digestion. and locomotion. Chemical aspects
of blood. respiration, renal function nutrition. and metabolism. Endocrine, sensory, neuromuscular. and central
neural functioning.

5444s. MUSCLE CONTRACTION. (3 cr. §MdBc 5444; prereq undergrad biochemistry or physiology courses. #)
Introduction to physiology. biochemical regulation. and physical chemistry of muscle contraction.

81031. GENERAL PHYSIOL.OGY. (3 cr; prereq physical chemistry. #; offered even-numbered yrs) Grim. Johnson,
Kepner. Lee, Levitt

Mechanisms of transport and energy transformation in living organisms.

8104w. NEUROPHYSIOLOGY. (4-6 cr [2 cr lab option]; prereq neuroanatomy and #; offered odd-numbered yrs)
Fohlmeister, Knox, Poppl!le. Purple, Soechtlng, Terzuolo

8105s. CARDIOVASCULAR PHYSIOLOGY, (4 cr; prereq #; offered odd-numbered yrs) Bacaner, Cavert, Johnson

81061. RESPIRATORY PHYSIOLOGY. (3 or 4 cr [4 cr regis includes laboratory and is intended for physiology grad
students only]; prereq #; offered odd-numbered yrs) Kronenberg, Wangensteen

8107w. ALIMENTARY PHYSIOLOGY. (3 cr; prereq #; offered even yrs) Grim

8108s. NEPHROLOGY. (3 cr; prereq #; offered even yrs) Harvey

8110w. HUMAN PHYSIOLOGY. (5 cr; pereq anatomy, biochemistry)

8111s. HUMAN PHYSIOLOGY. (6 cr; p'ereq 8110, anatomy, biochemistry)

81131,w,s,su. PROBLEMS IN PHYSIOL.OGY. (Cr and hrs ar; prereq #) Staff
Topics assigned for readings or laboratory study; conferences.

81141. BIOPHYSICS OF NERVE CELLS. (3 cr; prereq #; offered odd-numbered yrs) Fohlmeister
Hodgkin-Huxley model. cable theory and dendritic trees. propagated action potential, impulse initiation, theories
of membrane transport, ion channel gating, gating currents, single channel gating, gating and shot noise in
excitable membranes.

8115w_ MATHEMATICAL NEUROPHYSIOLOGY. (4 cr; prereq calculus through ordinary differential equations, Stat
8501 or #; offered even·numbered yrs) Knox

Analysis of nerve impulse trains; interval distributions. auto- and cross-correlation functions, shot noise
processes, applications of information theory. Models of neurons, including McCuliock-Pitts. random walk and
"leaky integrator" models. Neura networks; randomly connected nets, discrete and cellular space models.
Computer Simulation techniques.

8116s. BIOPHYSICAL APPROACHES TO PHYSIOLOGY. (4 c,; prereq 3055 or #) Kepner
Basic concepts of membrane permeability and transport. Detailed study of fundamental and classic research
papers that provide the physical-chemical foundations for these concepts.
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8117. CHRONOPHYSIOLOGY. (Cr and hrs ar; prereq #) Halberg
Emphasis on predictable aspects of physiological variability and their role in the definition of health and the
diagnosis ot disease. Physiological self-measurements. their analysIs and interpretation. Course can be tailOred
to focus on specific interests of a given student.

8201f,w,s. LfTERATURE SEMINAR. (1 cr ar; regis in qtrs of oral presentation only) Staff

8202." READINGS IN PHYSIOLOGY. (Cr and hrs ar) Staff
Topics selected for each student; wrlnen reviews prepared and discussed.

8203." RESEARCH IN PHYSIOLOGY. (Cr and hrs ar)

8204." HISTORY OF PHYSIOLOGY. (Cr and hrs ar)

8210.' SELECTED TOPICS IN PERMEABILITY. (Cr and hrs ar; prereq 81 03 or equiv. #) Grim, Johnson, Kepner, Levin
Advanced seminar.

8211.' SELECTED TOPICS IN HEART AND CIRCULATION. (Cr and hrs ar; prereq 81 05 or equiv, #) Bacaner, Cavert,
Fox

One or more seminars in advanced physiology of heart and circulation.

8212.' SELECTED TOPICS IN RESPIRATION. (Cr and hrs ar; prereq 8106 or equiv, #) Kronenberg, Wangensteen
Advanced seminar.

8213.' SELECTED TOPICS IN ALIMENTARY PHYSIOLOGY, (Cr and hrs ar; prereq 8107 or equiv, #) Grim
Advanced seminar.

8214,' SELECTED TOPICS IN NEPHROLOGY. (3 cr; prereq 8108 or equiv) Harvey
Advanced seminar.

82161.' SELECTED TOPICS IN NEUROPHYSIOLOGY. (Cr and hrs ar, §Otol 8247; prereq 8104 or equiv, #) Staff
Advanced seminar.

8217s. PROPERTIES OF RECEPTOR SYSTEMS. (3 cr; prereq #; offered even yrs) Poppefe
Physiological role of receptors as information gathering and relay devices; behavior of a number 01 specific
receptor organs and their functional components.

82181. PHYSIOLOGY OF VISUAL SYSTEMS. (3 cr; prereq #; offered even yrs) Purple
Seminar. Content emphasis on the vertebrate visual system, including receptor transduction, retinal structure and
physioiogy, and central visual processes. Conceptual emphasis on the visual system as an information-reception
and information-processing system.

82198. SPINAL CORD PHYSIOLOGY AND MOTOR CONTROL. (3 cr; prereq #; offered odd yrs) Terzuolo
Physiological basis of motor control at different functional levels (spinal cord, brain 8tem, thalamus and basal
ganglions, cerebral cortex and cerebellum) in terms of cellular mechanisms, input-output relations, and modeling.

8227s. METHODS IN PHYSIOLOGY. (3 cr; prereq #) Stish

8230, 8231." TRANSPORT PROCESS IN BIOLOGY. (3 cr per qtr; prereq 8103 or equiv) Grim, Johnson
Relatively systematic coverage of biological transport processes.

8234." RESPIRATION, ACID·BASE CHEMISTRY, AND ELECTROLYTE METABOLISM. (3 cr; prereq 8106 or equiv)

8235: BIOENERGETICS OF CARDIAC CONTRACTION. (3 cr; prereq 8105 or equiv) Cavert

8239w: PHYSIOLOGY OF LYMPHATIC SYSTEM AND MICROCIRCULATION. (Cr ar) Meyer

PLANNING-See Public Affairs.

PLANT BREEDING
Professor: Donald C. Rasmusson. director of graduate studies; Peter D. Ascher; Donald K. Barnes; Robert H. Busch;

Verne E. Comstock; David W Davis; Sharon L. Desborough; Laddie J. Elling; Franklin D. Enfield; Jon L.
Geadelmann; Burle G. Gengenbach; Hertlert W. Johnson; Florian I. Lauer; Carl A. Mohn; Ronald L. Phillips; Robert
E. Stucker; Deon D. Stuthman

Associate Professor: Howard W. Rines; James C. Sentz

Assistant Professor: James J. Luby; James H. Ort; David A. Somers

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

1Students should consult the department for offerings during any specific quarter.
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Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Graduate study in plant breeding is available through the Department of
Agronomy and Plant Genetics and the Department of Horticultural Science and Landscape
Architecture. Students may emphasize applied breeding or more basic aspects of plant
breeding and genetics. The prog ram is intended for qualified students who wish to prepare
for research and teaching positions in universities, government agencies, private industry,
and international agricultural agencies.

A wide range of courses in plant breeding and genetics is offered. In addition, courses
are available in several disciplines related to plant breeding. The course list below
emphasizes breeding, genetics, cytogenetics, and physiological and population genetics.
For additional courses that may be included in a plant breeding major, see the agronomy,
genetics, and horticulture sections of this bulletin.

Prerequisites for Admission-Applicants should have completed the bachelor's
degree in agriculture or a related field and have a good background in biological and other
sciences. Students with an inadequate background are asked to make up deficiences
before starting the graduate program.

Special Application Requirements-Three letters of recommendation are required.
Graduate Record Examination scores and a statement outlining interests and professional
goals are helpful. Information about graduate assistantships is available from either of the
two departments administering the program.

Master's and Doctoral Degree Requirements-Information about the M.S. and
Ph.D. programs is available from either of the two departments administering the program.
The final examination for the master's degree is oral.

Language Requlrements--None.

For Further Information-Contact the Department of Agronomy and Plant Genetics,
University of Minnesota, 1509 Gortner Avenue, SI. Paul, MN 55108; or the Department of
Horticultural Science and Landscape Architecture, 305 Alderman Hall, University of
Minnesota, 1970 Folwell Avenue, SI. Paul, MN 55108.

Note-For descriptions of courses, consult the course listings of the respective
departments.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 er per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 er per qtr)

Agro 5020w. INTRODUCTION TO PLANT BREEDING. (4 er; prereq GCB 3022 or equiv) art
Agro 8200w. PRINCIPLES OF PLANT BREEDING I. (3 er; prereq 5020, Stat 5301 or #) Rasmusson

Agro 8210a. PRINCIPLES OF PLANT I~REEDING II. (3 er; prereq 8200 or #) Geadelmann

Agro 8220w. APPLICATION OF QUANTITATIVE GENETICS TO PLANT BREEDING. (3 er; prereq 8210. GCB 5042;
offered even yrs) Stucker

Agro 82301. CYTOGENETICS. (4 er; prereq GCB 5031 or #; 3 leet and 2 lab hrs per wk) Philips

Agro 8240s. PLANT GENETICS IN RloLATION TO PLANT IMPROVEMENT. (3 er; prereq GCB 5031 and #)
Gengenbaeh

Agro 82701,w. SEMINAR: PLANT BREEDING. (1 er) Staff

Agro 8280s. CURRENT TOPICS IN PLANT BREEDING. (2 er; prereq 8210 or #) Rasmusson

Agro 83101,su. ORIENTATION TO FIELD CROP BREEDING. (1 er; prereq 5020 or #) Stuthman

Agro 83301,w,s,su. RESEARCH IN PLJINT GENETICS. (Cr ar) Staff

Bioi 50031,w,s. GENETICS. (4 er, §GCB 3022. §GCB 5022; prereq 5001) Staff

FR 5152.' FOREST GENETICS. (3 er; prereq #) Mohn

406

~I

I



Plant Pathology

GCB 5031w. ADVANCED GENETICS I. (4 cr; prereq 3022 or Bioi 5033 and Bioi 5001 or BioC 5751 or #) Snyder,
Lefebvre

GCB 50335. POPULATION AND QUANTITATIVE GENETICS. (4 cr; prereq 3022 or Bioi 5003, a course In biometry or
statistics or #) Curtsinger

GCB 50421. QUANTITATIVE GENETICS. (4 cr; SoN only; prereq 5033...Stal 5301 recommended) Enfield

Hort 5037. SYSTEMATICS AND UTILIZATION OF VEGETABLE CROPS GERMPLASM. (3 cr; prereq Agro 5020 or #;
offered fall of odd yrs) Davis

Hort 8022w. BREEDING ASEXUALLY PROPAGATED CROPS. (3 cr; prereq Agro 5020; offered 1984·85 and alt yrs)
Lauer, Luby

Hort 80231.' EVOLUTION OF CROP PLANTS. (3 cr) Ascher

Hort 8061f,w,5.· SEMINAR: DISCUSSIONS IN INCOMPATIBILITY. (1 cr; prereq #) Ascher

Hort 80631,w,s.· SEMINAR: DISCUSSIONS IN HORTICULTURAL PLANT BREEDING. (1 cr; prereq #) DavIs, Lauer,
Luby

Stat 5301. DESIGNING EXPERIMENTS. (4 cr, §5161·5162·5163; prereq 5022 or 5122 or 5133 or #)

PLANT PATHOLOGY (PIPa)
Professor: David W. French, head; Ernest E. BanNari, director of graduate studies; Neil A. Anderson; Howard L.

Bissonnette; Robert M. Brambl; William R Bushnell; 6ill W. Kennedy; Thor Kommedahl; David H MacDonald;
Chester J. Mirocha; Francis L. Pfleger; Alan P. Roelfs; John 6. Rowell; Darroll D. Skilling; Ward C. Stienstra; Roy D.
Wilcoxson; Richard J. Zeyen

Associate Professor: James V. Groth; SagarV. Krupa; Benham E. L. Lockhart; Donald V. McVey; Richard A. Meronuck;
Thomas H. Nicholls; James A. Percich; Paul G. Rothman; Elwin L. Stewart; P. S. Teng

Assistant Professor: Robert A. Blanchette

Adjunct Professor: John F. Schafer

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Plant pathology interfaces with all plant science disciplines. Plant
pathology majors have the option of pursuing a special emphasis in mycology. Courses
related to mycology are also offered by the Departments of Botany, Food Science, and
Microbiology.

Prerequisites for Admisslon-Master's degree applicants must have a sound
collegiate background in the basic biological and physical sciences and mathematics,
inclUding 35 quarter credits in biology with at least one course in each of the following areas:
botany, zoology, genetics, plant physiology, and microbiology. Applicants must also have
completed at least one course in inorganic chemistry, organic chemistry, biochemistry, and
physics. Ph.D. applicants must have an M.S, degree or proven master's-Ievel competency
in plant pathology, in addition to the prerequisites for the master's program.

If prerequisite deficiencies exist, they must be corrected during the first year of the
graduate program.

Special Application Requirements-Graduate Record Examination scores, a state
ment of objectives, and three letters of recommendation must be submitted to the
department.

Master's Degree Requirements-Students must take the M.S. core courses (PIPa
5005, 5006, and 5007) and a minimum of 1 credit of colloquium (PIPa 8200) or seminar
(PIPa 8201 or 8202), All M.S. students are required to take a written comprehensive
examination in the third week of June following completion of the M.S. core series courses.
Remaining course work requirements are determined by the student's graduate adviser
and the director of graduate studies according to general Graduate School requirements.
The final examination is oral.
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Doctoral Degree Requirements-Ph.D. students must take the core courses (8001,
8002, and 8003) in sequence, and at least 2 credits of colloquium (8200) or seminar (8201
or 8202). The student's advisory committee and the director of graduate studies determine
any other course work in the prowam. Written comprehensive examinations are mandatory
and are administered in the third week of January following completion of PIPa 8003 by a
committee of five graduate faculty members elected by the faculty.

Emphasis in Mycology-M.S. students pursuing this emphasis in the plant pathol
ogy major must fulfill all M.S. requirements and, in addition, complete 5105, 5106, and
5107. Ph.D. students pursuing ':he mycology emphasis must fulfill all Ph.D. requirements
and, in addition, at least 12 mIdits in mycology, including 5102, 5109, or 8111.

Language Requirements·-A foreign language is usually not required for either the
M.S. or the Ph.D. degree. Knowledge of a foreign language may be necessary, however,
for students doing research in certain geographical areas.

Minor Requirements for Students Majoring in Other Fields-For M.S. students, 9
credits are required, including two of the following three courses: 5005, 5006, and 5007. For
Ph.D. degree students, 20 credits are required, including 5005, 5006, and 5007. Students
planning a minor in plant pathology should consult the director of graduate studies.

For Further Information-·Contact the director of graduate studies, 304 Stakman Hall
of Plant Pathology, University of Minnesota, 1519 Gortner Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTC'RAL. (1·16 cr per qtr)

5002. INTRODUCTORY PLANT PATHOLOGY FOR ADVANCED STUDENTS. (5 cr. §3001. §5050; prereq 14 cr plant
sCiences or #) MacDonald

General plant pathology.

50051. VIRUSES AND BACTERIA IN PL,ANT DISEASE. (4 cr; prereq 20 crbiology including botany. biochemistry. plant
physiology) Banllari, Kennedy

Diseases of plants caused by bact,,,ia and viruses. with emphasis on effects. symptoms, pathogen identification,
and control.

5006w. FUNGI, ALGAE, AND PARASrrlC SEED PLANTS IN PLANT DISEASE. (4 cr; prereq 5105, 20 cr biology
including botany, biochemistry. plant physiology, mycology) Kommedahl, Wilcoxson

Fungi, algae, and parasitic seed plants as plant pathogens, representative types with particular reference to the
techniques used in their identification and control.

50078. NEMATODES AND ABIOTIC A(;ENTS IN PLANT DISEASE, (4 cr; prereq 20 cr biology including biochemistry
and plant physiology) Krupa, MacDonald

Nematodes and abiotic agents as plant pathogens with special emphasis on diagnosis, identification, and
methodology of control.

5050s. FOREST PATHOLOGY. (4 cr, §1001; prereq Bioi 1103 or equiv) Blanchette
Diseases of forest and shade tree:;; wood decay. Symptoms, etiology, and control. Lectures, laboratory and field
work.

5101. ECOLOGY AND IDENTIFICATION OF FLESHY FUNGI. (3 cr; prereq 6 cr botany or biology or #; no cr if 5102,
5104, or 5105 taken)

Lectures and laboratory exercises on topics 01 recent interest in fungal ecology, biotechnology, ethnobotany.
Development of skills for identification of fleshy fungi.

5102su, FIELD MYCOLOGY, (6 cr; prmeq 9 cr botany or #; offered during Lake Itasca Biology Session) Staff
General characteristics of fungi, Elspeclally those used in identification; cultural and taxonomic procedures and
practices.

51051. INTRODUCTION TO THE STUDY OF FUNGI. (4 cr, §5106, §5107; prereq 9 cr botany or Bioi 1002 or #)
Anderson, Groth, and Stewart

Structure, habits, classification, and identification of fungi.

5106w. MYCOLOGY: ASCOMYCETES-FuNGIIMPERFECTI. (4 cr; prereq 5105 or equiv or MicB 31 03 or #; offered
1985·86 and alt yrs) St'3warl

Lectures and laboratory exerCise,s in taxonomy, identification, lite histories, genetics, and ecology of fungi.
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51075. MYCOLOGY: BASIDIOMYCETES. (4 cr; prereq 5105 or equiv or MicB 3103 or #; offered 1985-86 and alt yrs)
Stewart

Lectures and laboratory e>ercises in taxonomy, identification, life histories, genetics, and ecology of fungi.

5109w.' BIOCHEMISTRY AND PHYSIOLOGY OF FUNGI. (4 cr; prereq 8 cr biocher;listry or #; offered 1984-85 and alt
yrs) Brambl

Lectures, assigned readings, and discussions of the chemical structure and activities of the fungus cell, inclUding
growth, development, and morphogenesis, regulation 01 intermediary melabolism, protein and nucleic acid
synthesis, respiration, cytoplasmic inheritance and mitochondrial biogenesIs. reproduction and spore germina
tion, viruses and plasmids, toxins and antibiotics, and photobiology.

52005. POISONOUS PLANTS. (2 cr; prereq #) Kommedahl
Systematic study of important plants poisonous to animals. Lecture and field trips in field identification.

5215w. INSECTS IN RELATION TO PLANT DISEASES. (4 cr, §Ent 5215; prereq 5 cr entomology,S cr plant pathology
or equiv or #) Staff

tnsect transmission and dissemination of plant pathogens; plant insect relationships; habits of principal insect
vectors-practical control methods.

5650su, CLINICAL PLANT PATHOLOGY, (6 cr; prereq 1001 and 8 cr plant pathology) MacDonald and staff
Clinical and laboratory experience in Plant Disease CliniC in diagnosis, treatment, and control 01 plant diseases of
field crops, vegetable crops, turt, ornamentals, and trees.

5700. CONTEMPORARY CHEMICAL CONTROL OF PLANT DISEASES. (4 cr; prereq 1001,5005, 5006, BioC 1301)
Percich

Control of plant diseases utiliZing biological, cultural, disease resistance, and chemical procedures in an
integrated manner. Emphasis on use and mode of action of fungicides.

80011. PLANT DISEASE THEORY I, MOLECULAR TO CELLULAR, (4 cr; prereq 5005, 5006, 5007 or #) Brambl,
Mlrocha, Zeyen

Lectures, reading, and writing. Plant disease at the molecular, organelle, and cellular levels. Elements of parasite
specificity and generalized disease phenomena found or associated with subcellular and cellular levels of plant
organization.

8002w. PLANT DISEASE THEORY II, TISSUES TO WHOLE PLANTS. (4 cr; prereq 5005, 5006, 5007 or #, 8001)
Bantarri, Kommedahl, Krupa, and Zeyen

Effects of plant disease on plant tissues, organs, and interaction of tissues and organs that form whole plant.
Disease situations in roots, vascular systems, photosynthetic systems, and reproductive systems of plants.

80035. PLANT DISEASE THEORY III, POPULATIONS. (4cr; prereq 5005,5006,5007, or #, 8001,80021 Groth, Teng,
staff

Disease in populations of plants; agroecosystems, natural ecosystems, and interrelatedness of plant disease over
large geographic areas. Population genetics, epidemiology, and geopathology.

8090.' ADVANCED PROCEDURES AND RESEARCH IN PLANT PATHOLOGY. (Cr ar) Staff
Speciat assignment 01 work in laboratory and field problems In pathological research.

8095. ADVANCED PROCEDURES AND RESEARCH IN MYCOLOGY. (1-6 cr) Staff
Special assignment of work in laboratory and field problems in mycology.

8111. GENETICS OF FUNGI. (3 cr; prereq 1001 or 3050 or equiv, GCB 3022; offered 1984-85 and alt yrs) Anderson
Incompatibility systems, sexual and somatic recombination mechanisms in plant pathogens. Genetic aspects of
hos,-pathogen interaction; gene-for-gene concept; generalized resistance; genetics of epidemics; nature of host
genes for resistance and pathogen genes for virulence. Strategies for developing disease resistant plants.

82001. PLANT PATHOLOGY COLLOQUIUM. (Cr ar) Staff
Invited specialists, faculty members, and graduate students present colloqUium topics.

8201w. SEMINAR (1 cr) Staff
Critical review and presentation of current problems and progress in plant pathology. Selected topic (differing from
8202) and seminar instructors announced two quarters in advance.

8202w. SEMINAR (1 cr) Staff
Critical review and presentation of current progress and problems in plant pathology. Selected topic (differing from
8201) and seminar instructors announced two quarters in advance.

PLANT PHYSIOLOGY (PIPh)
Professor: Russell S. Adams; Robert N. Andersen; Richard Behrens; Robert M. Brambl: Mark L. Brenner; William A. Brun;

Wiltiam R. Bushnell; R. Kent Crookston; William P. Cunningham; Sharon L. Desborough; Albert W. Frenkel, Burle G.
Gengenbach; Tom J. GUilfoyle; Wesley P. Hackett; Gary H. Heichel; Alan B. Hooper; Herbert Jonas; Willard L.
Koukkari; Pen H. Li; Chester J. Mirocha; Douglas C. Pratt; Paul E. Read; Inwin Rubenstein; Lawrence H. Smith;
Eduard J. Stadelmann; Edward I. Sucoff; Carroll P. Vance; Harold F. Wilkins
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Associate Professor: Thomas K. Soulen, director of graduate studies; John V. Carter; Sagar V. Krupa; Steve R.
Simmons; Joseph R. Sowokinos; Donald L. Wyse

Assistant Professor. David D. Biesboer; Robert K. DIxon; John W. Gronwald; Robert J. Jones; Albert H. Markhart; Carolyn
D. Silflow

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Program faculty reside in a number of plant-oriented departments in the
Colleges of Agriculture, Biological Sciences, and Forestry. Emphases in the major,
therefore, are available in many areas of plant physiology, ranging from the molecular to the
organismal and environmental.

Prerequisites tor Admission-A background in basic biological and physical
sciences and in mathematics is required. Any deficiencies should be corrected early in the
graduate program.

Special Application Requirements-Three letters of recommendation evaluating
the applicant's scholarship and research potential and a complete set of transcripts (in
addition to that required by the Graduate School) are required. Students may enter the
program at any time, but the deadline for certain fellowship applications is January 15.

Master's Degree Requimments-Course programs are planned by the student and
adviser, tailored to suit the student's career objectives and research interests. Programs
must include 5182, 5183, and 5184, or their equivalents, and at least one seminar (8251).
Students should also take 8310 as early as possible. The remainder of the program must
include the minor or related field(s) and additional plant physiology courses and/or
appropriate courses offered by related programs. A final oral examination is required.

Doctoral Degree Requirt~ments-Specificcourse requirements are the same as for
the master's degree. Doctoral students must register for at least one additional seminar.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-Proposed minor
courses must include two of 'the following: 5182, 5183, and 5184, or their equivalents.

For Further Information-Contact the director of graduate studies, 220 Biological
Sciences Center, University of Minnesota, 1445 Gortner Avenue, SI. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

51311,9. SURVEY OF PLANT PHYSIOLOGY. (4 cr, §3131. §Bot 3131, §Bot 5131; prereq Bioi 1103 or Bioi 3012. BioC
1302 or mioC 1302 or Bioi 3021 or BioC 5001) Frenkel, Guilfoyle. Soulen, staff

Same as PIPh 3131, but includes a weekly discussion and advanced reading session.

51321. PLANT PHYSIOLOGY LABOFIATORY. (2 cr, §Bot 5132; prereq 5131 or ~5131)

Laboratory course to accompany PIPh 5131.

51675.' PHYSIOLOGY OF THE PLANT CELL. (3 cr; prereq plant anatomy, inorganic and organic chemistry or
biochemistry; offered 1984-85 and alt yrs) Stadelmann

Characterrstlcs of the living state, general aspects of cell metabolism, development of the cell, polarity,
differentiation, and irritability of the cell and cellular movements.

51689.' EXPERIMENTAL PROTOPLASMATOLOGY. (3 cr; prereq #; offered 1985-86 and alt yrs) Stadelmann
Physical and physicochemical properties of living protoplasm in plant cells, including Viscosity, wall attachment,
permeability, primary and secondary fluorescence, vital staining.

51825.' PLANT METABOLISM. (3 cr, §Bot 5182; prereq 5131) Soulen
Plant metabolism inclUding protosynthesis, respiration, and the synthesis of macromolecules by plants.
Structure-function relations at th,~ plant, cell, and subcellular level. Energy flow in the plant system and regulation
of plant metabolism.
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Plant Physiology

5183w." WATER, MINERALS, AND TRANSLOCATION. (4 cr, §Bot 51 83; prereq 5131 or equiv) Stadelmann. Markhart
Membrane phenomena and osmotic properties of cells. Uptake. movement. and loss of water in plants. including
the effects of external factors. Translocation of organic substances. The absorption. distribution, and function of
inorganic elements.

51841." PLANT GROWTH AND DEVELOPMENT. (3 cr. §Bot 5184; prereq 5131 or equiv) Hackett, staff
Control of seed germination; mobilization of macromolecular breakdown products during germmation and
seedling growth; photomorphogenesis; chloroplast development; flowering and photoperiodism; fruit develop
ment and ripening; seed formation; senescence; mechanisms of action of plant growth substances.

5188f,w,5." RESEARCH PERSPECTIVES IN PLANT PHYSIOLOGY. (Cr ar; prereq Chem 3100 and Chem 3101,8 cr
biochemistry and #, £I) Staff

Laboratory course in which student undertakes well-defined research problem of limited scope.

57031. INTERNAL WATER BALANCE. (3 cr; prereq #; offered 1985-86 and alt yrs) Stadelmann, staff
Laboratory course; components of water balance In plants (turgor, osmotic, water potentials) measured using
various techniques. Discussion Included on matching method to experimental goals.

5721s, 5723w, 5726f. METHODS OF PLANT ANALYSIS. (Cr ar; prereq Chem 3100, Chem 3101. 8crbiochemistry, #)
In-depth experimental laboratory approach to microscoPic analysis, sample preparation, fractionation. Isolation.
and measurement of plant compounds employing modern methods of plant phYSiology. Discrete and Independent
units in:

57215. THE PRIMARY PLANT METABOLITES. (Cr ar; offered 1984-85 and alt yrs) Li
Laboratory experience in the extraction and quantJlication of sugars. free amino acids. and nonvolatile
organic acids.

5723w. PLANT HORMONES AND TISSUE CULTURE. (Cr ar) Brenner
Laboratory experience in tissue culture and the extraction. purification. and quantification of plant
hormones.

5726f. ANALYSIS OF CELL STRUCTURE. (Cr ar; offered 1984-85 and alt yrs) Stadelmann
Experimental laboratory approach to microscopic analySIS

5970f,w,5." SPECIAL PROBLEMS IN PLANT PHYSIOLOGY. (Cr ar; prereq £I) Staff
Research, readings, Instruction.

8055w. SOURCE·SINK RELATIONS. (2 cr. §Agro 8055; prereq 5182, 5183, 5184 or #; offered 1984-85 and alt yrs)
Brun

Students critically review selected current literature on mechanism and regulation of assimilate production,
partitioning, and transport in higher plants.

8251f,w. SEMINAR: PLANT PHYSIOLOGY. (1 cr) Staff
Critical review of progress and problems In plant physiology.

8281s: GROWTH AND DIFFERENTIATION OF PLANTS. (3 cr; prereq 5184; offered 1985-86 and alt yrs) Srenner
Nature and characterization of plant growth, With analySIS 01 the phySiological changes that occur durin~ growth
and differentiation of plants; hormonal control of growth processes.

82851. PHOTOSYNTHESIS, (3 cr; prereq 5182; offered 1984-85 and alt yrs) Frenkel
Detailed survey of the present state of knowledge of photosynthesis.

83101. METHODS IN PLANT PHYSIOLOGY, (1 cr) Staff
Orientation to plant physiology program. Introduction to graduate faculty and research proJects.

COURSES OFFERED BY OTHER PROGRAMS

For course descriptions, see the respective departments.

Agro 5030. WEED CONTROL

Agro 8050. PHYSIOLOGY OF FIELD CROPS

BloC 8225. TRACER TECHNIQUES

FR 8101. RESEARCH PROBLEMS: FOREST-TREE PHYSIOLOGY

Hort 5040. PLANT GROWTH REGULATION

Hort 5041. ENVIRONMENTAL PHYSIOLOGY OF HORTICULTURAL PLANTS

Hort 8045. PLANT HARDINESS

Hort 8052. ADVANCED PROBLEMS IN PHYSIOLOGY OF HORTICULTURAL CROPS

MlcB 5106. ADVANCED GENERAL MICROBIOLOGY LABORATORY

MlcB 5321. PHYSIOLOGY OF BACTERIA
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PIPs 5109. BIOCHEMISTRY AND PHYSIOLOGY OF FUNGI

Soli 5240. MICROCLIMATOLOGY

Soil 5340. ORGANIC AND PESTICIDAL RESIDUES

Soli 8632. SOIL MICROBIOLOGY

POLITICAL SCIENCE (Pol)

Aegents' Professor. John E. Turner

Professor: Samuel Krislov, chair 1984·1985; Virginia H. Gray, chair 1985-1988; William H. Flanigan, director 0/graduate
studies; John H. Aldrich; Charles H. Backstrom; Terence W. Ball; Edwin Fogelman; Robert T, Holt; P. Terrence
Hopmann; Thomas M. Scott; W. Phillips Shively; Frank J. Sorau!; John L. Sullivan; Gary W. Wynia

Associate Professor: Raymond D. Duvall; Robert B. Eyestone; John R. Freeman; Brian L. Job; Robert B. Kvavik; August
H. Nimtz, Jr.; Martin W. Sampson; L. Earl Shaw, Jr.; Charles E. Walcott

Assistant Professor: Bruce D. Berkowilz; Mary G. Dietz; Susan M. Olson; Dennis M. Simon

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B), leading to the Ph.D.; Special MA.
considered terminal; joint M.A.lPh.D. program with the Hubert H. Humphrey Institute of
Public Affairs; and Ph.D.

Curriculum-The curriculum is divided into five subfields: methodology. political
theory, American politics, international relations, and comparative politics. Each subfield
contains from one to six subdivisions.

...
I

Prerequisites for Admission-For a detailed statement of prerequisites, contact the
director of graduate studies. ..

Special Application Requirements-The following should be sent directly to the
department: Graduate Record Examination scores; a complete set of transcripts in addition
to that required by the Graduate School; a brief statement expressing the applicant's
purpose and goals in pursUing graduate work (in addition to and separate from the
statement reqUired as part of the Graduate School application form); three letters of
recommendation from professors who know the applicant's academic work, particularly in
political science; and samples of the applicant's written work (papers written for political
science courses preferred). Send photocopies of written work; the department cannot
guarantee that materials will be returned.

Graduate study in any program but the Special M,A. must begin in fall quarter; the
application deadline is February 1. Graduate study in the Special MA program may begin
in any quarter; application dt3adlines are those established by the Graduate School.

Applicants for the joint program with the Humphrey Institute must apply to both the
political science department and the Humphrey Institute graduate program in public affairs.

Master's Degree Requirements-For Plan A and Plan B, reqUired course work
includes 8101 and 8102. A final written examination covering course work and a final oral
examination covering both co'urse work and the thesis (Plan A) or research papers (Plan B)
are required.

The Special Master's de!Jree is not a research degree and does not ordinarily lead to
the Ph.D. degree. Programs are tailored to individual needs.

In the joint program with the Humphrey Institute, students earn an MA degree in
public affairs and a Ph.D. dllgree in political science,

For further information about master's degree requirements, contact the director of
graduate studies.
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Political Science

Doctoral Degree Requirements-Required course work includes 8101,8102, and
8103. In addition to seminar work, two substantial research papers are required.

Language Requirements-For the master's degree, knowledge of a foreign lan
guage or research tool is required. For the doctoral degree, students must demonstrate
either proficiency in two languages, high proficiency in one language, proficiency in one
language and a research tool, or high proficiency in a research tool.

Minor Requirements for Students Majoring in Other Fields-For the Ph.D.
degree, at least 9 credits of 8xxx courses and an examination must be included in the minor
program.

For Further Information-Contact the director of graduate studies, Department of
Political Science, 1414 Social Sciences Building, University of Minnesota, 267 19th
Avenue South, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

METHODOLOGY

8101. SCOPE AND METHODS OF POLITICAL SCIENCE. (3 cr) Slaff
The field of political science; epistemological problems in political inquiry; political values and their relationship to
inquiry: approaches to the study of politics.

8102. APPROACHES TO POLITICAL RESEARCH. (3 cr) Staff
Constructing a problem in political research; development and articulation of political theories; conceptualization
and measurement; designs for research. Critical evaluation of examples of political research.

8103. POLITICAL SCIENCE AS A PROFESSION. (3 cr; should be taken in 2nd and 3rd yr) Staff
Designed to acquaint future political scientists with intellectual issues, techniques. and resources pertinent to their
future professional roles. Modules in teaching (required module), sponsored research and administration, and
writing for publication; students must complete at least two modules.

8140. INDIVIDUAL READINGS AND RESEARCH IN METHODOLOGY. (1-3 cr; prereq # and 6) Staff

8150. RESEARCH SEMINAR: METHODOLOGY. (3 cr: prereq #) Staff
Supervised research and research training in selected tOPiCS and problems.

8160. SELECTED TOPICS IN METHODS OF POLITICAL SCIENCE. (3 cr: prereq #) Staff
Readings and research in special topics or problems.

Methods of Political Analysis

8121. INTRODUCTION TO QUANTITATIVE ANALYSIS. (4 cr; prereq Stat 5021 or equiv; lab section required) Staff
Survey of data collection; levels of measurement; measures of association; substantive exercises in political
analysis.

8123. ADVANCED TOPICS IN REGRESSION ANALYSIS. (4 cr: prereq 8121; lab section required) Aldrich, Simon.
Sullivan

General linear model; extensions of linear model; problems in regression analysis; causal models.

8125, DYNAMIC ANALYSIS. (4 cr; prereq 8121; lab section required) Aldrich. Simon
Time series regression analysIs; simultaneous equations; stochastic processes.

8127. MEASUREMENT THEORY. (4 cr; prereq 8121; lab section required) Sullivan
Reliability and validity of measurement. Unidimensional scaling and indices; bloc and cluster analysis;
multidimensional scaling, factor analysis.

POLITICAL THEORY

5610. TOPICS IN POLITICAL THEORY. (4 cr; 3051 or 1061 or 8 cr social science or #) Staff
TopiCS specified," Class Schedule.

8240. INDIVIDUAL READING AND RESEARCH IN POLITICAL THOUGHT. (3 cr per qlr; prereq # and 6) Staff

8250. RESEARCH SEMINAR: POLITICAL THEORY. (3 cr; prereq #) Staff
Supervised research and research training In selected topics and problems.
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Development of Political Thought

5654. DEVELOPMENT OF POLITICAL THOUGHT: ANCIENT AND MEDIEVAL (PLATO TO AQUINAS). (4 cr; 1061 or
9 cr social science recommended) Ball, Dietz

Thucydides; classical Greek thocght; Plato and Aristotle; rise of empire and Roman thought; Augustine; Middle
Ages; Aquinas.

5655. DEVELOPMENT OF POLITICAL THOUGHT: EARLY MODERN (RENAISSANCE TO THE AGE OF REVOLU·
TION). (4 cr; 1061 or 9 cr social science recommended) Bali, Dietz '

Renaissance; Machiavelli; More: Reformation; Luther; Calvin; liberalism; Hobbes and Locke; Enlightenment;
Montesquieu; Rousseau. •

5656. DEVELOPMENT OF POLITICAL. THOUGHT: 19TH AND 20TH CENTURIES (AGE OF REVOLUTION TO THE
PRESENT). (4 cr, §56fi9; 1061 or 9 cr social science recommended) Bal" Dietz, Fogelman

French Revolution and reaction; 'lurke; utilitarianism; Bentham; Hegel; socialism; Marx; rise of democracy; Mill;
Tocqueville; selected 20th-century thinkers.

5657. MARX AND THE MARXISTS. (4 cr; prereq 3051 or 9 cr social science or #1 Ball, Dietz
Central ideas of Karl Marx and major subsequent interpretations of Marxism. Original writings of Marx, Engels.
Lenin, Gramsci, Mao, other leaeling Marxists, and scholarly interpretations.

8201, 8202, 8203. DEVELOPMENT OF POLITICAL THOUGHT. (3 cr per qtr; prereq #) Staff
In general, tOPiCS in 8201 will relate to ancient and medieval, in 8202 to early modern, and in 8203 to modern and
recent political thought.

8215. DEVELOPMENT OF AMERICAN POLITICAL THOUGHT. (3 cr; prereq #) Ball, Fogelman, Shaw
Major issues and thinkers (political leaders, novelists, academics, others). Relation of political thoughtto problems
of American culture.

8233. MARXIAN THEORY. (3 cr; prereq #) Ball, Dietz, Fogelman
Central ideas of Marx and SUbs'3quent Marxist theorists as well as major issues in interpretation of Marxism.

8234. SELECTED THINKERS AND TOPICS IN THE DEVELOPMENT OF POLITICAL THOUGHT. (3 cr; prereq #)
Staff

Readings and research in spec al advanced topics or problems.

Analytic Political Theory

8211. LINGUISTIC ANALYSIS AND POLITICS. (3 cr; prereq #) Ball
Systematic introduction to Iingu StlC analysis and its relevance to political-theoretical inquiry.

8212. ANALYSIS OF POLITICAL CONCEPTS. (3 cr; prereq #) Ball
Close examlnallon of selected concepts in political science and political theory; e.g.. freedom. equality. power,
authority.

8231. DEMOCRATIC THEORY. (3 cr; prereq #) Bal,. Fogelman. Shaw
Classical and modern theories of democracy including consideration of historical roots and philosophical
foundations of the theories, the majority principle, role of the democratic citizen and representative institutions,
with atlentlon to the significance of recent social science findings regarding classical democratic theory
formulations.

8235. SELECTED TOPICS IN ANALYTIC POLITICAL THEORY, (3 cr; prereq #) Staff
Readings and research in special advanced topics or problems.

8334. JURISPRUDENCE. (3 cr; prereq #) Ball, Olson
For deSCription, see Public Law and Judicial Process subdivision of American Politics subfield listing.

Empirical Political Theory

8221. EMPIRICAL THEORY. (3 cr; p'ereq #) Fogelman
IntenSive examination of selected empirical theories such as theories of power, conflict, decision making, and
functionalism.

8222. POSITIVE THEORY, (3 cr; prereq #) Aldrich, Fogelman
Extensive survey of positive theory and rational-choice models. Individual preferences and utility theory, social
welfare functions, collective action and externalities, markets and elections, and spatial models of electoral
competition.

8223. FORMAL MODELS. (3 cr; prereq 1 yr calculus or equiv and #) Aldrich, Holt
Survey of the application and use of mathematical models in political science. Emphasis on structure of
assumptions, logical deduction, and empirical testing of a wide class of models. Mathemalical techniques covered
may include mathematical pro~lramming, difference and differential equations, and stochastic processes.
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Political Science

8225. GAME THEORY. (3 cr; prereq #) Aldrich
Theory and application of games In political science. Utility theory. two-person games and solution concepts. N
person games. the power Index. and coalition theory. Applications drawn from voting analysis. institutional
designs. international relallons. and regulation theory.

8236. SELECTED TOPICS IN EMPIRICAL POLITICAL THEORY. (3 cr; prereq #) Staff
Readings and research in special advanced tOPiCS or problems.

AMERICAN POLITICS

5303. THE AMERICAN DEMOCRACY. (4 cr; prereq 1001 or equiv or #) Flanigan. Shaw. Sullivan
American political system. its institutions and processes. Political deCISion making. influence. and elites. Ideals
and reality of democracy in the United States.

8340. INDIVIDUAL READING AND RESEARCH IN AMERICAN POLITICS. (3 cr per qtr; prereq # and iI) Staff

8350. RESEARCH SEMINAR: AMERICAN POLITICS. (3 cr; prereq #) Staff
Supervised research and research training in selected topics or problems.

8360. SELECTED TOPICS IN AMERICAN POLITICS. (3 cr; prereq #) Staff
Readings and research in special tOPiCS or problems.

Individual Political Behavior

5710. ADVANCED TOPICS IN POLITICS AND BEHAVIOR. (4 cr; prereq 3051 or #) Staff
Topics of current analytic or poliCy importance In poiitlcs and behavior field.

5741. POLITICAL BEHAVIOR OF WOMEN. (4 cr; prereq 1001 or equiv or 3051 or #) Gray
Women as political actors. Mass political behaVior. women's political movements. women In political parties and
electIVe office. status of women In different societies.

5767. PUBLIC OPINION AND VOTING BEHAVIOR. (5 cr; prereq 1001 or equiv or #) Flanigan. Shively
Major factors influencing electoral deCISions; political altitude formation and change. Data analysIs laboratory
reqUired.

5768. POLITICAL CULTURE: SOCIAL BASIS OF POLITICAL BEHAVIOR. (5 cr; prereq 1001 or eqUiv or #) Flanigan.
Shively

Social and enVIronmental influences on political attitudes and political participation; politics of mass society. Data
analysis laboratory reqUIred.

8301. PUBLIC OPINION AND POLITICAL PARTICIPATION. (3 cr; prereq #) Flanigan. Shively
Description and analYSIS of public opinion. opinion leaders. and opinion elites; attitudinal and social determinants
of voting behavior, campaign particlpallon. and other political activity; analySIS and interpretation of electoral
decisions.

8307. POLITICAL LEADERSHIP AND DECISION MAKING. (3 cr; prereq #) Flanigan
Theories of political leadership; social and cultural support of leaders; deSCription and analysis of leadership
recruitment and rejection; decision making, choice, and bargaining in political organizatIons.

8309. POLITICAL SOCIALIZATION. (3 cr; prereq #) Sullivan
Theories of socialization, opinion formation, and attitude change; processes of individual political development
and socialization.

8310. POLITICAL PSYCHOLOGY. (3 cr; prereq #) Sullivan
Theories of political psychology. including psychoanalytic, learning. functional. field. and humanislic models of
political attitudes and benavlor; personality and political behaVior; political style and Ideology.

Organizational Political Behavior

5704. ORGANIZATIONAL THEORY AND BEHAVIOR. (4 cr. §5304; prereq 1001 or equiv or #) Walcott
Operation and significance of complex. formal organizations in the political system; public bureaucracy.
Communication and influence processes; decision making and innovation; relation of organization to environ
ment.

5737. AMERICAN POLITICAL PARTIES. (4 cr; prereq 1001 or equiv or #) Aldrich. Sorauf
American two-party system; party influence in legislatures and executives; decline of parties and their future.

5738. AMERICAN POLITICAL CAMPAIGNS AND ELECTIONS. (4 cr; prereq 1001 or equiv or #) Aldrich. Backstrom
National. state. and local campaigns and eleclions; research in local political parties and campaigns.

8303. POLITICAL PARTIES. (3 cr; prereq #) Backstrom, Sorauf
Party systems and SUbsystems; party organizational characteristics, goals, and incentives; distribution of power
and authOrity within the party; chief party functions; party as an organIZer of governmental power; determinants of
party structure and role.
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8305. INTEREST GROUPS. (3 cr; prereq #) Kvavik
Description and analysis of role of interest groups; leadership, maintenance of following, and representation of
values; theories of groups, group bellavior, and overlapping group membership; interest group relations with other
political organizations.

8317. ORGANIZATIONAL BEHAVIOR. (3 cr; prereq #) Walcott
Organization lheory and models; bureaucracy in a political system; impact of organization on individual political ~

opinion and behavior; decision making and bargaining within political institutions and organizations. l
National Government Proces:s I
5523. THE POLITICS OF THE REGULATORY PROCESS. (4 cr; prereq 1001 or equiv or #) Eyestone, Krislov, Olson, I,

Simon
Operations of regulatory agencies considered in political and legal environment. Federal administrative law
principles, informal procedures, inlerest group activity. Philosophy of regulation. Politics and processes of
deregulation.

8312. LEGtSLATIVE PROCESS. (3 cr; prereq #) Backstrom, Shaw
National and state legislatures; the r internal organization; panty organizations and influences with legislatures;
interest groups and other external influences; legislative roles and behavior; policymaklng p'ocesses in American
legislatures.

8313. EXECUTIVE PROCESS. (3 cr; pre"eq #) Simon
The political executive, cabinets, and staff aides; relations with legislatures; the executive as panty and popular
leader; the executive and administrative agencies.

8314. JUDICIAL PROCESS. (3 cr; prereq #) Krislov, Olson, Sorauf
Judicial systems and roles; selec':ion of judges; organizing and supporting liligation; influences on judicial
decisions; impact and enforcement of judicial decisions; courts and other institutions of government.

State and Local Government

5315. STATE GOVERNMENT AND POI.lTtCS. (4 cr; prereq 1001 or equiv Or #) Backstrom, Gray
Political institutions, political behavior, and public policies in American states; comparisons between states,
between state and national political systems.

5327. LOCAL GOVERNMENT AND POLITICS. (4 cr; prereq 1001 or equiv Or #) Backstrom, Scott
Development and role of American local government; forms and structures; relationships with states and the
federal government; local politics and patterns of power and influence.

5328. METROPOLITAN GOVERNMENT AND POLITICS. (4 cr; prereq 1001 or equiv or #) Nimtz, Scott
Development of modern American metropolis with emphasis on central cities and suburbs; intergovernmental
relationships in the metropolis; state and federal responses to metropolitan problems; politics of reforming
metropolitan government.

5739. POLITICS OF ETHNIC COMMUNtTIES. (4 cr; prereq 6 cr social science) Nimtz
Cross-cultural study of politics of et1111c communities with emphasis on politics of black communities in the United
States. Topics in community politics and local and national political systems.

8321. LOCAL GOVERNMENT AND POLITICS. (3 cr; prereq #) Backstrom, Scott
Selection of local leadership; relationship of the political system to governmental forms and social institutions; role
and impact of political institutions; policymaking at the local level; studies in policy problems; the emerging
metropolis.

8323. COMMUNtTY POWER SYSTEMS. (3 cr; prereq #) Backstrom, Scott
Structure of influence in communities; methods and approaches to study of community power; determinants of
power in the community.

8325. COMPARATIVE STATE POLITICS. (3 cr; prereq #) Gray
Application of comparative method to study of American state politics; emphasis on measurement of concepts.
usefulness of conceptual frameworks, and analytic techniques and selection of units of analysis.

8327. INTERGOVERNMENTAL RELATIONS. (3 cr; prereq #) Gray
American federal system, including nation-state, interstate, multistate, substate, national-local, and recional
relations, Theories of intergovern llental relations. Problems of governance in decentralized system.

Public Law and Judicial Process

5501. PRINCIPLES OF AMERICAN CONSTITUTION I. (5 cr; prereq 1001 or equiv) Krislov, Olson
Nature of constitutions, jUdicial reView, organization and powers of national government; nation-slate, and
interstate relations.
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Political Science

5502. PRINCIPLES OF AMERICAN CONSTITUTION II. (5 cr, §3323; prereq 1001 or equiv, 5501) Krislov, Olson
Due process; civil rights and civil liberties.

8314. JUDICIAL PROCESS. (3 cr; prereq iI) Krislov, Olson, Sorauf
See National Governmental Process subdivision listing lor description.

8331, 8332. CONSTITUTIONAL LAW. (3 cr per qtr; prereq 5501, 5502 or iI) Krislov, Olson

8334. JURISPRUDENCE. (3 cr; prereq if) Ball, Olson
Survey of theories of the nature and function of law; analyses of law offered by various schools 01 jurisprudenC&
e.g., positivist, utilitarian, and natural law-and their approaches to retributive and distributive justice; selected
topics.

Public Policy

5321. AMERICAN ECONOMIC POLICY. (4 cr; prereq 1001 or equiv or iI) Eyestone
Economic policymaking processes; major issues such as fiscal and monetary policy, subsidies, economic
regulation, and direct controls; governmental impact on the private economic secto<.

5322. AMERICAN SOCIAL POLICY. (4 cr; prereq 1001 or equiv or iI) Eyestone, Gray
American government actions affecting the distribution of social benefits such as heaijh care, education, and
housing; social burdens such as taxation and regUlation of social conduct. Relationships between government
action and social problems; possibilities for change.

5323. AMERICAN DEFENSE POLICY. (4 cr; prereq 3836 or 6 cr ROTC or non-political science grad or #) Berkowitz
Major policy issues such as American strategic theory and war capabil~ies; limited war th8O/Y and capabiltties;
arms control and disarmament. Defense policy-making processes in Executive Office, Congress, Department 01
Defense, military services, private sector. ImplicationS of American defense policies for loreign and domestic
policy.

8335. PUBLIC POLICY. (3 cr; prereq if) Eyestone, Gray
Poiitics of the policymaking process; interest group, client and constituent pressures; decision making and
bargaining in policymaking; topics in major areas of regulation, planning, fiscal, and welfare policy.

8337. POLICY EVALUATION. (3 cr; prereq iI) Eyestone
Critical review and application of techniques available lor policy evaluation prior to and after policy adoption.

8412. AMERICAN FOREIGN POLICY. (3 cr; prereq 8411 or iI) Berkowitz
See Foreign Policy subdivision of International Relations sublield listing for description.

INTERNATIONAL RELATIONS

5810. ADVANCED TOPICS IN INTERNATIONAL POLITICS AND FOREIGN POLICY. (4 cr; prereq 3835 or 3838 or
non-political science grad or if) Staff

Topics 01 current analytic or policy importance in international relations and loreign policy. Topics vary.

8440. INDIVIDUAL READING AND RESEARCH IN INTERNATIONAL RELATIONS. (1-3 cr; prereq # and LI) Staff

8450. RESEARCH SEMINAR: INTERNATIONAL POLITICS AND FOREIGN POLICY. (3 cr; prereq #) Stall
Supervised group research and research training in selected topics or problema.

International Politics

5881. INTERNATIONAL LAW. (5 cr; prereq 3835 or non-political science grad or if) Stall
Growth and character of international law; sources and evidences; relations to national law; subjects (individuals,
states, international agencies). International courts and jurisdiction, state t8~Ory, law of the sea, legal
responsibility of states, diplomatic and consular agents' treaties and agreements, human rights.

5883. INTERNATIONAL ORGANIZATIONS. (4 cr; prereq 3835 or non-political science grad or #) Duvall
Internationai politics 01 cooperation in institutional arenas; decision making in the United Nations and related
agencies; organizational impact on international conflict, international economic and social relatione.

5885. INTERNATIONAL PEACE AND VIOLENCE. (4 cr; prereq 3835 or non-political science grad or #) Hopmann, Job
Normative issues surrounding internationai violence; causes 01 violence and possible mechanisms lor creating
international peace; alternative structures for limiting future violence and maintaining peace.

5886. INTERNATIONAL DIPLOMACY, BARGAINING AND NEGOTIATION. (4 cr; prereq 3835 ornon·pol~icalscience
grad or #) Hopmann, Walcott

Strategies and processes of international diplomacy, bargaining and negotiation to resolve contemporary
internationai disputes, including international security. arms limitation, and disarmament.

5889. THE POLITICS OF GLOBAL ECONOMIC RELATIONS. (4 cr; prereq 3835 or non-politlcsl science grad or #)
Duvall

Trade, aid, investment, and international monetary relations as political-economic processes; role 01 muijinallonal
corporations; problems of dependence and interdependence; strategic issues in East-West economic relations.
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8400. SELECTED TOPICS IN INTERNATIONAL POLITICS. (3 cr; prereq #) Staff
Readings and research in advancE,d topics or problems; content varies with instructor.

8401. THEORIES OF INTERNATIONAL POLITICS. (3 cr; prereq #) Berkowitz, Duvall, Hopmann, Job, Sampson
Basic theories and approaches to study of international politics; survey of representative theoretical and applied
works; central issues and problem s of continuing relevance to scholarship in international politics.

8402, INTERNATIONAL CONFLICT. (3 Gr; prereq 8401 or #) Duvall, Hopmann, Job
Contending malor theories concerning incidence and causes of various forms of conflict in the international
system, especially war; role of arms races, alliances, international crises in the conflict process.

8403. CONFLICT RESOLUTION: BARGAINING AND NEGOTIATION. (3 cr; prereq 8401 or #) Hopmann
The bargaining process as it relates to resolution of international conflict, especially through diplomatic
interactions and international negotiations.

8404. INTERNATIONAL COOPERATlml AND ORGANIZATION. (3 cr; prereq 8401 or #) Duvall, Sampson
Forms of international governmental cooperation, both regional and global; international integration; political
processes and consequences of international security and functional organizations.

8405. INTERNATIONAL POLITICAL ECONOMY. (3 cr; prereq 8401 or #) Duvall
Political implications and political bases of international economic relations; policy coordination under complex
interdependence; political constraln':s of economic dependence; political determinants of economic foreign policy.

Foreign Policy

5323. AMERtCAN DEFENSE POLICY. (4 cr; prereq 3836 or non-political science grad or 6 cr ROTC or #) Berkowitz
For description, see Public Policy subdivision of American Politics subfield listing.

5875. AMERICAN DIPLOMACY AND FOREIGN ECONOMIC POLICY. (4 cr; prereq 3836 or non-political science grad
or #) Berkowitz, Hopmann, Sampson

Issues and processes related primarily to economic or diplomatic aspects of U.S. foreign policy; implications for
U.S. defense and domestic policillS; problems of coordinating information gathering, decision making, and
implementation of foreign policy under crisis and noncrisis conditions.

5877. COMPARATIVE FOREIGN POLICY. (4 cr; prereq 3836 or non-political science grad or #) Hopman, Sampson
Comparative analysis of foreign policies of major states; national and international determinants of foreign policy
behavior.

8410. SELECTED TOPICS IN FOREIG~I POLICY. (3 cr; prereq #) Staff
Readings and research in special advanced topics or probiems; content varies with instructor.

8411. THEORIES OF FOREIGN POLICY. (3 cr) Berkowitz, Hopmann, Sampson
Introduction to major approaches of foreign policy literature. Topics include models of policy formulation, individual
characteristics of decision makers, and applied foreign policy analysis.

8412. AMERICAN FOREIGN POLICY. (3 cr: prereq 8411 or #) Berkowitz
Processes of American foreign policy decision making and implementation; recent American foreign policies
regarding such areas as strategy economics, arms contrOl, and energy, and impact of these policies on the
international environment.

8413. COMPARATIVE FOREtGN POLICY, (3 cr; prereq 8411 or #) Hopmann, Sampson
Comparative analysis of foreign policy, emphasizing theoretical approaches and methodologies pertaining to
processes of foreign policy decision making and foreign policy behavior. Policies of selected nations examined.

COMPARATIVE POLITICS

5410. ADVANCED TOPICS IN GOVERNMENT AND POLITICS. (4 cr; prereq 3051 or non-political science grad or #)
Staff

Topics of current analytic or policy importance in comparative politics. Topics vary.

8640. INDIVIDUAL READINGS AND RESEARCH IN COMPARATIVE POLITICS. (3 cr per qtr; prereq # and 6) Staff

8650. RESEARCH SEMINAR: COMPABATIVE POLITICS. (3 cr; prereq #) Staff
Supervised research and researc, training in selected topics and problems.

8660. SELECTED TOPICS IN COMPAIlATIVE POLITICS. (3 cr; prereq #) Staff
Readings and research In specia: advanced tOPiCS or problems.

Comparative Analysis of Structure and Process at the Subsystem Level

8641. COMPARATIVE MASS POLITIC,~L BEHAVIOR. (3 cr; prereq #) Nimtz, Shively
Mass political behavior, examined from a cross-national perspective: the development of political participation,
mobilization and its effects; the development of political cleavages and of political parties as vehicles of conflict;
modes ot political behavior under varied systems of representation and under varied party systems
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Political Science

8643. COMPARATIVE POLITICAL ORGANIZATION. (3 cr; prereq #) Kvavik, Wynia
Structures and behaVior of political parties and interest groups in different political environments; evaluation of
theoretical approaches and comparative frameworks.

8645. COMPARATIVE ANALYSIS OF ELITES IN AN INSTITUTIONAL CONTEXT. (3 cr; prereq #) Nimtz, Turner
Comparative analysis of political elites in a variety of social settings; recruitment patterns; leadership training and
attitudes; elite behavior in civil and military bureaucracies and legislative structures; impact of elites on political
change.

8647. COMPARATIVE PUBLIC POLICY. (3 cr; prereq #) Wynia
Conceptualizing policymaking processes Within a comparative perspective; quantitative and qualitative analysis
of policy; policymaking in competitive and noncompetitive systems; developmental policymaking.

Comparative Analysis of System Structure and Change

8633. COMPARATIVE SOCIOPOLITICAL CHANGE. (3 cr; prereq #) Nimtz, Turner
Critical evaluation of the literature and theoretical perspectives; comparative examination of social and political
change and the interrelationship between both processes.

8635. ANALYSIS OF WHOLE POLITICAL SYSTEMS. (3 cr; prereq #) Holt
Comparative analysis of political systems at the nation-state level. Emphasis on system properties of nation
states, inclUding the structure of power and authority, dimensions of party organIZation, basic cleavage structures,
and mass participation as they relate to system stability and pertormance.

Area Emphasis

5461. WESTERN EUROPEAN GOVERNMENT AND POLITICS. (5 cr, §5441 ; prereq 3051 or non-political science grad
or #) Holt, Shively

Political institutions in their social setting; problems of power and responsibility, government stability; political
decision making, government and the economic order.

5463. GOVERNMENT AND POLITICS OF SCANDINAVIAN COUNTRIES. (4 cr, §5444; prereq 3051 or non-political
science grad or #) Kvavik

Scandinavian political institutions and behavior; Scandinavian party politics, interest groups, and legislative
behavior. Voting patterns and voter alignments. Emergence of social democratic state.

5465. CANADIAN GOVERNMENT AND POLITICS. (4 cr, §5456; prereq 3051 or non-political science grad or #) Job
Structure and operation of Canadian government institutions; Canadian political parties and electoral behaVior;
French-Canadian nation; federal-provincial distribution of powers and conflicts; current public policy issues
including U.S.-Canadian relations.

5467. JAPANESE GOVERNMENT AND POLITICS. (4 cr, §5453; prereq3051 or non-political science grad or #; offered
when feasible) Turner

Economic and political development of Japan; operation of government forms and political parties, their relation to
traditional social structures; patterns of change.

5471. GOVERNMENT AND POLITICS OF THE SOVIET UNION. (4 cr, §5443; prereq 3051 or non-political science grad
or #) Turner

Rise of Bolshevism; sources and nature of Bolshevik ideology; history and institutional character of the Soviet
regime; sources of power; role of the party and functional groups; patterns of change.

5473. CHINESE GOVERNMENT AND POLITICS. (4 cr, §5454; prereq 3051 or non-political science grad or #) Turner
Traditional Chinese society; fragmentation of China and rise of the Communists to power; sources and nature of
Communist Chinese ideology; institutional character of the Communist Party system; sources of power; role of the
party and functional groups; patterns of change.

5476. GOVERNMENT AND POLITICS OF SOUTH ASIA. (4 cr, §5446; prereq 3051 or non-political science grad or #;
offered when feasible) Staff

Government institutions in their historical and social setting. Dynamic processes of modernization in democratic
institutional framework. Public policies involving social and economic development; agrarian reform, population
control. industrial growth.

54n. MIDDLE EASTERN GOVERNMENT AND POLITICS. (4 cr, §5457; prereq 3051 or non-political science grad or
#) Krislov, Nimtz, Sampson

Domestic politics of Turkey, Iran, selected Arab states, and Israel with emphasis on ruling elites and linkages
between regimes and societies. Secular/religious tensions, political aspects of ethnic diversity, and political
effects of economic change.

5478. GOVERNMENT AND POLITICS OF AFRICAN COUNTRIES. (4 cr, §5448; prereq 3051 or non-political science
grad or #) Nimtz

Political institutions and behavior of sub-Sahara African countries in their social and cultural settings; influence of
class and tribal structure; parties and elections; source and nature of ideologies; economic and social policies.
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5479. LATIN AMERICAN GOVERNMENT AND POLITICS. (4 cr. §5455; prereq 3051 or non-political science grad or #)
Wynia

Latin American political heritage. political processes, and contemporary public policy issues; problems of social.
economic, and political change in selected countries,

8601. GOVERNMENT AND POLITICS IN WESTERN EUROPE. (3 cr; prereq 5461 or equiv Or #) Shively, Kvavik
Analysis of political inslltutions; political development; social structures; ideologies; parties and pressure groups;
voting behavIor.

8603. SCANDINAVIAN GOVERNMENT AND POLITICS. (3 cr; prereq 5463 or equiv or #) Kvavik
Political institutions of the Scandinavian countnes, socioeconomic basIs of politiCS, parties and interest groups;
patterns of voting behavior,

8605. GOVERNMENT AND POLITICS OF AFRICA. (3 cr; prereq 5478 or equiv or #) Nimtz
Political systems and processes of African countnes with emphasis on local politics and problems of political
change. political ideology, and pOlitical leadership,

8608. GOVERNMENT AND POLITICS OF THE U,S.S.R. (3 cr; prereq 5471 or eqUiv or #) Turner. Holt
Rise 01 Bolshevism; sources and nature of the belief system; development of Communist regime; institutional
leatures; organization of power; role at the party; social. economic. and foreign policy.

8611. GOVERNMENT AND POLITICS IN EAST ASIA. (3 cr; prereq 5473 or equiv or #) Turner
East Asian political institutions in their social setting with emphasis on Japan and China; political development;
ideologies; relationship of SOCial structure to political institutions; parties and pressure groups.

8615. GOVERNMENT AND POLITICS (oF INDIA AND SOUTHEAST ASIA. (3 cr; prereq 5476 Or equiv or #; offered
when feasible) Staff

Political institutions in India and selected countries of Southeast Asia in their cultural setting; political development;
ideologies; relationship of SOCial structure 10 pofiltcal Instilullons; parties and pressure groups.

8619. GOVERNMENT AND POLITICS OF LATIN AMERICA. (3 cr; prereq 5479 or equiv or #) Wynia
Political institutions and processes With emphasis upon selected countnes; SOCial and economic basis ot politics;
parties and interest groups; polilical Instability and change.

PORTUGUESE-see Hispanic and Luso-Brazilian Literatures.

PSYCHIATRY

Professor: Paula J Clayton, head; William Schotield, direcror of graduate studies: John P, Brantner; Lawrence M.
Greenberg; William Hausman; GordJn Heistad; Leonard L. Heston; John T. Kelly; DaVid T. Lykken; Manlred J.
Meier; Roy W. Pickens; Michael K. Popkin; Lloyd K. Sines; TraVIS I. Thompson; Joseph J. Westermeyer

Clinical Professor, Faruk S, Abuzzahab; Nathaniel J, London

Associate Professor. Elke D, Eckert; Barrl D, Garfinkel; Judith M. Garrard; Harold R. Ireton; Jerome L. Kroll; Thomas 8.
MacKenzie; Richard Meisch; Absale,m M. Yellin

Assistant Professor: Dorothy K. Hatsukaml; John R. Hughes; James E, Mitchell

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S.Psychiat. (Plan A only).

CurriCUlum-Study for tht~ M.S, degree may be pursued concurrently with residency
training, a four-year program that meets the requirements of the American Board of
Psychiatry and Neurology. Also available is a five-year program in child psychiatry.

Prerequisites for Admi:ssion-Applicants must hold an M.D. degree from an
approved medical school and have been accepted for residency training in psychiatry.

Master's Degree Require,ments-Major study entails didactic seminars in psychiat
ric nosology, psychopathology and psychiatric and psychotherapeutic interventions. The
minor field of study may be in the basic medical science, such as neuroanatomy or
pharmacology, or in such fielcls as anthropology, philosophy, psychology, sociology, or
public health. A final written examination is required before the final oral examination.
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Psychiatry

Language Requirements-None.

For Further Information-Gontact the director of graduate studies, Department of
Psychiatry, Box 393 Mayo, University of Minnesota, 420 Delaware Street S.E., Minneapo
lis, MN 55455 (mailing address).

Grad 8n1. THESIS CREDITS: MASTER'S. (1-16 cr per 'ltr; Plan A only)

Psychiatry (AdPy)
5800. CASE CONFERENCE: PSYCHIATRY IN MEDICINE. (1 cr; prereq MO or #) Popkin

5801. CONSULTATION-LIAISON PSYCHIATRY. (Cr ar; prereq MO) Popkin

5811. APPLIED BEHAVIOR ANALYSIS. (2 cr; prereq MO or #) Eckert. Hatsukami

8201. CLINICAL PSYCHIATRY. (Cr ar; prereq MO) StaN

8203. ADVANCED CLINICAL PSYCHIATRY. (Cr ar; prereq MO, 8201) StaN

8205. SPECIAL ASSIGNMENTS IN PSYCHIATRY. (1 cr; prereq MO. 8201, 8203) StaN

8206. RESEARCH IN PSYCHIATRY. (Cr ar; prere'l #) StaN

8208. SURVEY OF PHYSIOLOGICAL TREATMENTS. (2 cr; prereq #) StaN

8209. CLINICAL PSYCHOPATHOLOGY. (3 cr) Sines

8210. CLINICAL PSYCHOPHARMACOLOGY. (1 cr; prereq 8208) Abuzzahab and staN
Basic pharmacology and clinical use of psychotropic agents.

8221. SEMINAR: CURRENT LITERATURE. (1 cr; prereq #) Simon

8224. INTRODUCTION TO GROUP THERAPY. (1 cr) Hausman

8226. BIOLOGICAL PSYCHIATRY. (3 cr; prere'l MO or;if) Heston

8238. CASE CONFERENCE IN PSYCHOLOGICAL MEDICINE. (1 cr; prereq MD or ;if)

8239. CONTINUOUS CASE SEMINAR: PSYCHOANALYTICALLY ORIENTED PSYCHOTHERAPY. (1 cr; advanced
psychiatric residents and psychology interns only; prere'l #) London

8240. PSYCHIATRIC PROBLEMS OF THE AGEl;). (2 cr; prereq ;if) Garetz

8243. SEMINAR: INTRODUCTION TO CLINICAL THEORY OF PSYCHOANALYTIC PSYCHOTHERAPY. (3 cr;
prereq #) Horton

8244. COMPARATIVE THEORIES OF PSYCHOTHERAPY. (3 cr; prereq #) Schofield

8249. CLINICAL NEUROPSYCHOPHARMACOLOGY. (2 cr) Abuzzahab

8264. PRESENTATIONS ON CURRENT AND APPROPRIATE LITERATURE PERTAINING TO ALL PHASES OF
MENTAL HEALTH CARE. (1 cr; limited to residents on rotation to Mpls Veterans Administration Medical
Center Psychiatry Service) Murtaugh

8265. READINGS: PSYCHOSOMATIC MEDICINE, CONSULTATION-LIAISON PSYCHIATRY. (Cr ar [max 3 cr];
prereq MO or #) Popkin

8970. DIRECTED STUDIES. (Cr ar [max 9 cr)) StaN

Child and Adolescent Psychiatry (CAPy)
5201. DIAGNOSTIC PRACTICUM IN CHILD AND ADOLESCENT PSYCHIATRY. (1-5 cr; prereq #)

Experiences in psychological assessment with children, adolescents, and families in child and adolescent
psychiatric care setting.

5203. CHILD AND ADOLESCENT PSYCHIATRY FOR PSYCHOLOGY INTERNS. (1-5 cr; prereq #) Erbaugh
Experience in assessment and therapeutic interventions with children, adoiescents, and families in an outpatient
child and adolescent psychiatric care setting.

5204. DIAGNOSTIC METHODS IN CHILD AND ADOLESCENT PSYCHIATRY. (1 cr; prereq med student, #)
Multidisciplinary evaluations of children, adolescents, and their families presented for discussion, dynamic and
diagnostic formulations. and disposition planning in a conference setting.
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5206. THERAPEUTIC METHODS IN C~IILD, ADOLESCENT, AND FAMILY PSYCHIATRY. (1 cr; prereq med student,
#) Greenberg

Therapeutic techniques utilized in child, adolescent, and family psychiatry reviewed through presentation and
discussions of ongoing cases.

5500. PEDIATRIC PSYCHIATRY LIAISON. (9 cr for 6 wks full time...option: 18 cr for 12 wks full time; prereq med
student, #) Pearson

Supervised consultation, diagnostic, and short-term therapy experience in pediatrics and pediatric neurology.

5520. OUTPATIENT CLINICAL CHILO AND ADOLESCENT PSYCHIATRY FOR PRIMARY CARE TRAINEES. (9 cr
for 6 wks full time...option: 18 cr for 12 wks full time; prereq med student, #) Greenberg

Supervised diagnostic and therapeutic experiences in an outpatient setting.

5602, INTRODUCTORY READINGS IN CHILD AND ADOLESCENT PSYCHOPATHOLOGY. (3 cr; prereq med
student or MD, #) Mmer and staff

Assigned readings and discussion With faculty as an introduction to child, adolescent, and family psychiatry.
Topics include child development, diagnostic and therapeutic techniques, and psychopathology.

5603. INPATIENT CLINICAL CHILD PSYCHIATRY FOR PRIMARY CARE PHYSICIANS. (9 cr for 6 wks full
tlme...option: 18 cr for· 2 wks full time; prereq med student, #)

Diagnosis and treatment of childre n referred for comprehensive evaluation and treatment planning to the inpatient
child psychlatnc unit. Broad rarge of childhood disorders. Students responsible lor patient management.
EmphaSIS on involvement of family.

5608. INTRODUCTION TO FAMILY THERAPY: THEORY AND PRACTICE. (3 cr: prereq MD and/or #, satisfactory
completion of course in basIc psychopathology [or its equiv], current supervised involvement with
treatment of cases, anc #1 Miner and staff

Introduction to the ideas and treatment approaches of some of the major figures in the current clinical practice of
psychotherapy with families: Carl Whitaker, Salvador Minuchin, Lyman Wynne, Jay Haley, Murray Bowen,
Virginia Sat", David Olson, and o·:hers. Provides practice training experience in the problems and techniques for
beginning family therapists thr0ugh review and discussion of Videotapes of current treatment cases 0f course
participants.

5609. CHILD DEVELOPMENT. (3 cr: prereq MD and/or #)
Observation conducted at the Uni,ersity-affiliated child care center consisting ofthree sessions with infants, three
sessions With toddlers, and four sessions with preschoolers. Each session consists of one hour of observation of
unstructured activities under the 9uidance of faculty members, one hour of group discussion with child psychiatry
and child development faculty, and one hour of demonstration illustrating the characteristic behaviors of each age
group.

5610. BIOMEDICAL RESEARCH: PRINCIPLES AND DESIGN. (3 cr: prereq introductory statistics, #) Yellin
Designed to help students develop a basic understanding and skills for planning and executing biomedical
research and for critical readln9 of research reports and articles. Theoretical models, generating research
hypotheses, selecting appropriat'3 research strategies, determining appropriate statistical analyses, interpreting
results. Issues in research with human subjects, relationship between research and clinical work, the computer as
a research tool, resources available for literature searches.

5619. WORKSHOP: SEXUAL DEVELOPMENT AND DEVIANCE IN CHILDREN AND ADOLESCENTS. (1 cr)
Development of sexual identity and expected course of establishing sexual preference: frequent patterns of
sexual maladjustment for both rnales and females. Approaches to understanding and intervention.

5621. WORKSHOP: EATING DISORCIERS IN CHILDREN AND ADOLESCENTS. (1 cr)
Theories of etiology, individual and family psychodynamics, medical complications, relationship to depression and
prognosis. Practical aspects of treatment: individual and family psychotherapy, behavior and group therapy,
pharmacotherapy, and inpatient management.

5622. WORKSHOP: CONDUCT DISORDERS. (1 cr)
Origins and presentation of conduct disorders. Effect of developmental stage on symptoms of conduct disorders
and consequences for child. Outpatient, inpatient, and residenlial/foster care treatment.

8100. READINGS IN CHILD, ADOLESCENT, AND FAMILY PSYCHIATRY. (1 cr: prereq MD, #)
ComprehenSive review of classical and contemporary literature in the field at child, adolescent, and family
psychiatry including growth and development, diagnostic and therapeutic techniques, and psychopathology With
supplemental course work in other departments and schools.

8110. DIAGNOSTIC METHODS IN CI~ILD, ADOLESCENT, AND FAMILY PSYCHIATRY. (1 cr; prereq MD, #)
MultidiSCiplinary evaluations at children, adolescents, and their families presented for discussion, dynamic and
diagnostic formulations, and di"positlon planning In a conference setting.

8120. THERAPEUTIC METHODS IN CHILD AND ADOLESCENT PSYCHIATRY. (1 cr: prereq MD, #) Greenberg,
Stocking

Therapeutic techniques utilized in child, adolescent, and tamily psychiatry reviewed through presentation and
diSCUSSion of ongoing cases.

8200. OUTPATIENT CLINICAL CHILD AND ADOLESCENT PSYCHIATRY. (3 cr; 15 hrs per wk: prereq MD, #)
Supervised diagnostic and therapeutic experiences in an outpatient setting.
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8212. CLINICAL INPATIENT CHILD PSYCHIATRY. (3 cr; 15 hrs per wk ar; prereq MD, #)
Supervised diagnostic and therapeutic experiences In an rnpatlent, multidiSCiplinary child ~sychlatry unit with
emphasis en ~roup and milieu therapies.

8214. INPATIENT CLINICAL ADOLESCENT PSYCHIATRY. (3 cr; prereq MD, #)
Supervised diagnostic and therapeutic experiences In an Inpatient, multidiSCiplinary adolescent psychiatry unit
with emphasis on gmup and milieu therapies.

8216. PEDIATRIC PSYCHIATRY LIAISON. (3 cr; prereq MD, #) Pearson
Supervised consultation, diagnostic, and short-term therapy experiences rn pediatrics and pediatric neurology.

8218. GROUP THERAPY. (1 cr; prereq MD. #)
Readings and illustrative group therapy examples reviewed to complement the concurrent clinical experiences.

8223. FAMILY THERAPY. (1 cr; prereq MD, #) Miner
Readings and Illustrative tamily therapy examples reviewed to complement the concurrent clinical experiences.

8228. RESEARCH IN CHILD AND ADOLESCENT PSYCHIATRY. (1 cr; prereq MD, #) Yellin
Research design and methodology and current research pr0Jects reviewed with faculty and invited guests.

8243. SCHOOL CONSULTATION. (2 cr; 10 hrs per wk; prereq MD, #)
Supervised clinical and consultative expenences In a school settrng with literature and clinical seminars.

8301. SEMINAR: CHILD, ADOLESCENT, AND FAMILY PSYCHIATRY. (1 cr; prereq MD, #) Staff
Current diagnostic, therapeutic, and theoretical Issues in child, adolescent, and family ~sychiatry reviewed
through clinical and ~idactrc presentations and ~15Cussions by stUdents, faCUlty, and InVited guests.

PSYCHOLOGY (Psy)
Regents' Professor; Paul E Meehl

Professor. Lloyd H. Lofquist, chair; Paul W. Fox, assistant chair; John P. Campbell, dlfector of r>raduate slud,es; Gary T.
Athelstan; Ellen S. 8erscheid; Ellen Betz; Thomas J. Bouchard, Jr.; Arthur D. Bradley; John P. Brantner; DWight A.
Burkhardt; James N. Butcher; Rene V. Dawls; Richard A. Depue; Marvin D. Dunnette; Byron Egeland: F'atricia
Faunce; Norman Garmezy; Harold Gllberstadt; Jo-Ida C. Hansen; Willard W. Hartup; Gordon Heistad: Paul E
Johnson; Robert L. Jones; I"hlllpC. Kendall; Thomas J. Krresuk; Eric Klinger; GlOria Leon; Rodney G. loper; DaVid T.
lykken; Manfred J. Meier; Gerhar~ Neubeck; David H. Olson; J. Bruce Overmler: Daliis K. Perry; Herbert L Pick, Jr.;
Roy W. "'ickens; Warren W. Roberts; Paul C. filosenblatt; Ivan Ross; Vera Schletzer; William Schofield: Mark
Snyder; Sheldon B. Sparber; L. Allen Sroufe; June L Tapp; Auke Tellegen; TraVIS I; Thompson; Neal F. Vlemeister;
DaVid M. Wark; fillchar~ A. Wernberg: David J. Weiss; James E. Ysseldyke

Associate Professor: Eugene Borgida; Nancy M. Crewe; Seymour Z. Gross; Steven D Hollon; Gordon Legge; Albert J.
Macek; Richard A. Meisch; Carol H. I"azandak; Gall 8. Peterson; Patrick Plnt~; James B. Preus; "'earl P. R0senberg;
Zigtrids T. Stelmachers

Assistant Professor: Phillip L Ackerman; Steven D. Brown; Robert A. Cudeck; Charles R. Fletcher; Linda Heath; Ruth
Kanfer; Robert W. Lent; Marvrn L Logel; Susan Nicol; Mary J. Nissen; Donald R. Stieper

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Otfered-M.A. (Plan A and Plan 8) and Ph.D.

Curriculum-Doctoral program specialties are offered in clinical, counseling, diffsr
ential, experimental, industrial/organizational, personality, school psychology, psychomet
rics, and social psychology. M.A. programs are offered in counseling, diffsrsntial,
industrial/organizational, psychometrics, and social psychology.

PrereqUisites for Admission-Prospective students generally have completed
at least 15 quarter credits in psychology, including one course in statistics or psychometric
methods. Applicants to clinical psychology also must have completed at least one course
in abnormal psychology. An undergraduate major in psychology is desirable, but not
necessary.

Special Application Requirements-A statement of career goals, three lellers of
recommendation, and Graduate Record Examination (GRE) scores should accompany
applications for both the M.A. and Ph.D. programs. Applications are accepted only for fall
admission; the deadline is February 1. Minimum acceptable grade point averagss and
GRE scores and other specific requirements are available from the psychology graduats
admissions office.
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Master's Degree Requirt!ments-Each student's program is individually planned in
consultation with the adviser. In general, since most M.A. programs are practitioner
oriented, Plan B is preferred.

Doctoral Degree Requlrl!ments-There are no general course requirements. Each
student's program is individually planned in consultation with the adviser. In addition to the
requirements of the Graduate School, the department requires successful completion of
four general written preliminary examinations and a preliminary examination covering the
major area of concentration. Each specialty area also requires completion of a series of
Ph.D.-level seminars designed to teach scholarship and research skills.

Language Requirement-None.

Minor Requirements fol' Students Majoring In Other Fields-For a Ph.D. minor,
requirements are designed according to individual student needs, and generally include 20
to 28 credits of course work.

For Further Informatlon·-Contact the Office of Graduate Admissions or the director
of graduate studies, Departm:mt of Psychology, Elliott Hall, University of Minnesota, 75
East River Road, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASUR·S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCrORAL. (1-16 cr per qtr)

5011. THEORIES OF LEARNING ANti COGNITION. (4 cr; prereq 3011, except for students in honors sequence and
grad students)

Survey of major theories of learning and contemporary theories of information proceSsing and cognijion.

5012-5013. PSYCHOLOGY OF LEAR'lING. (4 crperqtr;prereq 1001. 1005,and3011 orBiolll07and EBB3111 or#,
except for grad students) Overmier

Experimental literature on classical conditioning and all types of instrumental learning. Evaluation of concepts
relevant to these types of learning.

5014. PSYCHOLOGY OF HUMAN LEARNING AND MEMORY. (4 cr; prereq 1005 or 3011 or 3051 or #, except lor
students in honors secuence and grad students) Fox

Processes and principles in human learning and memory. Feedback, instruction and learning, individual
differences in learning, cognitivll processes in learning and retention, theories of human memory.

5015, ADVANCED LEARNING AND COGNITIVE PROCESSING. (4 cr; prereq 3011 or 3051 or 5014, except for
students in honors sequence and grad students)

Major processes involved in human learning; emphasis on verbal and perceptual learning. Topics include
memory, attention, and information processing.

50171. ANALYSIS OF BEHAVIOR I. (4 cr; prereq 3011, except for students in honors sequence and grad students)
Thompson

Systematic formulation of topics of psychology based on an operant analysis. Scientific method, learning.

50198. ANALYSIS OF COMPLEX BEHAVIOR. (4 cr; prereq 5017, grad student in psychology, honors undergrad or #l
Thompson

Experimental analysis of complex operant behavior repertories based upon systematic formulation presented in
5017. Survey of classic readings in operant conditioning and extensions to recent research dealing with complex
behavior repertories. Complex sequences of human and other animal behavior.

5021. MATHEMATICAL PSYCHOLO':;Y. (4 cr; prereq 5861 or #) Viemeister
Mathematical models 01 signal cetection and recognition, decision processes, information processing, learning.

5031. PERCEPTION. (4 cr; prereq 3051 or 3031 or #) Legge
Data and principles of visual per-:eption: color vision, pattern vision, form and space perception, abnormal vision,
physiological optics, and methc,ds of study.

*'5054, PSYCHOLOGY OF LANGUAGE. (4 cr; prereq 3011, except for students in honors sequence and grad students)
Theories and experimental evidence involved in past and present conceptions of psychoiogy of language.

5061. FUNDAMENTALS OF PHYSIOLOGICAL PSYCHOLOGY. (4 cr, §3061; prereq 1001) W Roberts
Physiological and neuroanatomlcal mechanisms underlying behavior of higher vertebrates. Sansory mecha·
nisms, sleep, wakefulness, ancl attention processes. Effects of drugs on behavior.

5062. NEUROPSYCHOLOGY OF MOTIVATION AND LEARNING, (4 cr; prereq 5061 or #) W Roberts
Brain mechanisms of aggressicn, fear, pain, hunger, thirst, reproductive behavior, learning, and discrimination
processes.
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5071. ANIMAL PSYCHOLOGY. (4 cr; prereq 3011 or 5012) Peterson
Historical, philosophical, and biological foundations; consciousness; motivation; learning; reasoning; judgment;
abnormal behavior; social Influences.

5101. PERSONALITY. (4 cr, §3101; prereq 5862 or ~5862, honors or grad student) Tellegen
Review of personality theories as alternative orrenting viewpoints. Trait-oriented discussion of findings and
conceptual and methodological problems of contemporary personality research.

5125-5126t. DIFFERENTIAL PSYCHOLOGY. (4 cr per qtr; prereq 5862, honors or grad student or #) Bouchard
Introduction to methodology. Quantitative studies of nature of psychological traits and influence of age, sex.
heredity, and environment in causation of individual and group differences in ability, personality, and interests.

5134. INTRODUCTION TO BEHAVIORAL GENETICS. (4 cr; prereq 3124 or 5126) Depue
Methodology appropriate in analyZing contribution of genetic and environmental factors to variance observed in
normal and abnormal traits in humans and animals. Intelligence, neuroses, and psychoses. For all examples.
independent varrable will be the genotype of an organism.

5141. PSYCHOLOGY OF WOMEN. (4 cr; prereq 1001) Schletzer
Psychological and physical sex differences, stressing developmental and environmental influences on depen
dency, aggression, achievement motivation, and achievement. Sex roles and sexuality during varrous life phases.

5201. SOCIAL PSYCHOLOGY. (4 cr; prereq 1001, 3201, honors or grad student) Berscheid
Classical and contemporary theories and research in social psychology.

5202. ATTITUDES AND SOCIAL BEHAVIOR, (4 cr; prereq 1001, 3201 or #) Borgida
Survey of attitude theory, measurement, and change research in social psychology. Focus on structure, function,
and formation of attitudes; relationship between attitudes and various social behaviors; basic principles of
persuasion.

5206. RESEARCH METHODS IN SOCIAL PSYCHOLOGY. (4 cr; prereq 1001,3201,3801, or # or grad student) Heath
Overview of randomized and quasi-experimental designs suitable for research in social psychology. Validity,
operational, and ethical issues in social psychological research.

5501. VOCATIONAL PSYCHOLOGY. (4 cr; prereq 3801 or #) Dawis
Individual differences analysis of the work personality and the work environment; vocational development and
vocational choice; work adjustment; work motivation and performance; work satisfaction and satisfactoriness;
psychological prOblems connected with work.

5604H, ABNORMAL PSYCHOLOGY. (4 cr, §3604; prereq honors major or # for grad student) Leon
Comprehensive review of behavioral disorders. Etiology and treatment considerations emphasized.

5609w. PSYCHOBIOLOGY OF ADDICTIVE BEHAVIOR. (4 cr; prereq 1001) Pickens
Factors implicated in control of addictive behavior. Genetic, neurochemical, and environmental findings as they
relate to alcoholism, drug abuse and dependence, smoking, obesity, bulimia, compulsive gambling, and other
forms of addictive behavior.

5701. PERSONNEL AND INDUSTRIAL PSYCHOLOGY. (4 cr; prereq 1001, 3801 or equiv or #) Dunnette
Application of principles of individual differences and psychological measurement to problems of recruiting,
selecting, evaluating, and training members of ongoing organizations. Job behavior description, performance
measurement, selection and placement strategies, minority group employment, measurement of Job satisfaction,
strategies tor training and development.

5702. PSYCHOLOGY OF INDIVIDUAL BEHAVIOR IN ORGANIZATIONS. (4 cr; prereq 5701 or 8 cr in psychology or #)
Campbell, Dunnette

Application of psychological research and methodology to study of human behavior in ongoing organizations.
Motivation, attitude measurement, problem solving and decision making, effects of organizational structure and
climate, problems of leadership, supervision, and interpersonal relations.

5703. PSYCHOLOGY OF ORGANIZATIONAL TRAINING AND DEVELOPMENT. (4 cr; prereq 8 cr in psychology or #)
Campbell

Theories, methods, and research findings pertaining to improving the performance of individuals, groups, and
organizations; individual training and development; group work methods and problem solving strategies; methods
of organizational development.

5751. PSYCHOLOGY OF ADVERTISING. (4 cr, §Jour 5251; prereq 1001) Jones
Psychological principles, research techniques, and applications in advertising and selling. Relevant consumer
attitudes and behavior. Psychological mechanisms upon which effectiveness at advertisements and commercials
depends.

5861. QUANTITATIVE METHODS IN PSYCHOLOGY. (4 cr; prereq #) Viemeister
Elementary set theory, probability theory, matrix algebra, difference equations; applications to construction and
evaluation of behavior models.

5862. PSYCHOLOGICAL MEASUREMENT: THEORY AND METHODS. (4 cr; prereq 3801 and honors or grad student)
Weiss

Types of measurement (tests, scales, inventories) and their construction; theory and measurement of reliability
and validity.
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5865. MEASUREMENT OF LATENT TRAITS. (4 cr; prereq 5862 or #; offered 1984-85 and alt yrs) Weiss
Theory and methods for the measurement of latent psychological variables using dichotomous item response
theory methodology. One-. two-. and three- parameter models. Ifem calibration. scoring information, and
applications to Instrument constr Jctlon, equating, bias, adaptive testing and mastery testing.

5884. METHODS FOR MULTIVARIATI" DATA ANALYSIS. (4 cr; prereq PsyF 5111) Cudeck
Multiple regression, discriminant analysis, classification, MANOVA, principal components. and canonical
correlation.

5960. TOPICS IN PSYCHOLOGY. (1-e: cr per qtr; prereq 1001, #)
Special classes or seminars offered Infrequently for Juniors. seniors, and graduate students. Topics listed in the
psychology office.

8004w-80058t. SEMINAR: PHILOSOPHICAL PSYCHOLOGY. (3 cr perqtr; prereq course in logic or philosophy, PhD
candidate in psychology or philosophy) Lykken, Meehl

Discussion of selected philosoprlical and methOdological problems.

801 Of. ADVANCED TOPICS IN LEARI~ING. (3 cr; prereq 5012-5013 or #) Overmier, Peterson, others

8014,8015. READINGS IN THE ANALYSIS OF OPERANT BEHAVIOR. (3 cr per qtr; prereq 5017 and 5019 or ~5017
and ~5019 and #) Thompson ~

Readings in classIc and recent books, monographs, and articles in operant conditioning. Not recommended for
first-year graduate students.

80198. SEMINAR: READINGS IN BEHAVIOR THEORY. (3 cr; prereq 5017 Or 5012 or #) Overmler, Peterson,
Thompson

Analysis of classic issues in behavior theory and current research literature bearing on their resolution.

8020w. SEMINAR: CONDITIONING AND LEARNING. (3 cr; prereq #) Overmier, Peterson, others

8021,8022,8023. SEMINAR: MATHEMATICAL BEHAVIOR THEORY. (3 cr per qtr; prereq #)
Foundations of mathematical behavior theory; current research.

8031. SEMINAR: VISUAL PERCEPTION. (3 cr; prereq 5031 or #) Legge
Physiological. psychological, anel cognrtive determinants of visual perception. Discussion of current research.

8034. SENSORY NEUROPSYCHOLO(lY. (3 cr; prereq 5061) Burkhardt
Mechanisms of sensation in humans and animals with emphasis on relationships between sensory psychophy
sics and the neuroelectric actlvily of vision, hearing, somesthesis, and taste.

8035. VISION. (3 cr; prereq 8034) Burkhardt
Critical examination of selected topics In contemporary vision research. Representative topics: neuroelectric
activity, color, binocular and spatial vision, adaptation.

8037. PSYCHOPHYSICS AND AUDITION. (3 cr; prereq 8034 or #) Viemeister
Modern and classical psychophysics. Psychophysical and physiological correlates of audition. Theories of
hearing.

8040·8041. PSYCHOPHYSIOLOGY. (4 cr per qtr: prereq #) Lykken, Tellegen
Basic principles and techniques; electrodermal, cardiovascular. EEG, EMG, and other physiological response
systems having psychological ",levance. Includes laboratory experience.

8051. MATHEMATICAL FOUNDATIONS OF COGNITIVE PSYCHOLOGY. (3 cr: prereq 5031 and #)
Introduction to the formal study of cognition, perception, and memory with emphasis on the concept of invariance.

8054·8055·8056. SEMINAR: PSYCHOLOGY OF LANGUAGE. (3 cr per qtr; prereq 5054, #)

8064. BEHAVIORAL PHARMACOLOGY. (3 cr; prereq 5017 or #) Pickens
Analysis of the behaVioral effects of drugs.

8070. SEMINAR: PSYCHOPHARMACOLOGY, (1 cr; prereq #) Pickens, Sparber, Thompson
Selected tOPiCS in drug-behavior research.

8107s. CROSS·CULTURAL STUDY OF PERSONALITY. (3 cr; prereq 5101,5604 or equiv or #) Butcher
Methodological Issues and status of current research.

8110. STUDY OF HYPNOSIS. (4 cr) Tellegen
Introduction to contemporary theories. research, and techniques.

8114.8115t. THE SCIENTIFIC STUDY OF PSYCHOPATHOLOGY. (3 cr per qtr; prereq #) Garmezy
Theory and research in psychopathology; evaluation of current experimentation in various behavior disorders.

8116,8117. RESEARCH SEMINAR: PSYCHOPATHOLOGY. (3 cr per qtr; prereq 5605 or equiv, 1 yr grad study or #)
Garmezy

Review of theorelical and empirical status of specific problem areas in psychopathology.

8120. PERSONALITY, THERAPY, AND WOMEN. (4 cr; prereq 5101, 8 cr in psychology Or #) Faunce
Personality theories as they rela':e to women; ways of helping women; new concepts and theories about women.
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8201. SOCIAL COGNITION. (3 cr; prereq #) Borgida
Discussion of social psychological theory and research in social cognition.

8202. ADVANCED SOCIAL PSYCHOLOGY-CLOSE RELATIONSHIPS. (3 cr; prereq #) Berscheid
Discussion of social psychological theory and research concerning the development, maintenance, and demise of
close relationships.

8204·8205-8206. SEMINAR: RESEARCH IN SOCIAL PSYCHOLOGY. (3 cr per qtr; prereq PhD candidate in
psychology, #) Berscheid, Snyder, others

Survey of contemporary theoretical positions and related research.

8208. ADVANCED SOCIAL PSYCHOLOGY-THE SELF. (3 cr; prereq #) Snyder
Discussion of social psychological theory and research concerning the self and social behavior.

8214, 8215, 8216. MARRIAGE AND FAMILY COUNSELING I, II, III. (Cr ar, §FSoS 8214, 8215, 8216; prereq #) Boss
Two-year sequence with didactic work the first year and practicum the second.

8217, 8218, 8219. SOCIAL PSYCHOLOGY OF FAMILY: CONCEPTUAL FRAMEWORKS OF FAMILY INTERAC
TION AND THEIR RELEVANCE TO PRACTICE OF FAMILY THERAPY. (Cr ar. §FSoS 8517,8518,
8519; prereq #) Neubeck

8217: Theories of family interaction. 8218: Theories of family interaction. 8219: Introduction to family counseling.

8501. COUNSELING PSYCHOLOGY I: HISTORY AND THEORIES. (3 cr; prereq counseling psych student or #)
Brown

Theories of counseling. their psychological assumptions and implications for practice; origins, development, and
current status of vocational counseling.

8502. COUNSELING PSYCHOLOGY II: ASSESSMENT. (3 cr; prereq 5862 and counseling psych student or #) Dawis
Counseling interpretation of selected assessment instruments including intelligence, vocational aptitudes,
vocational interests, needs, and personality.

8503. COUNSELING PSYCHOLOGY III: INTERVIEWING. (3 cr; prereq 8501 , 8502 and counseling psych student or #)
Brown

Emphasis on development of counseling skills and strategies of behavior change in the interview; research on
counseling effectiveness.

8514-8515·8516. PRACTICUM IN STUDENT COUNSELING. (3 cr per qtr; prereq 8501, 8502, 8503 or equiv) Loper,
others

Counseling experience with students in an academic setting; emphasis is on the educational, vocational, and
personal problems of college students.

8517·8518·8519. PRACTICUM IN REHABILITATION COUNSELING. (3 cr per qtr; prereq 8503 or #) Athelstan. others
Counseling experience with physically and emotionally disabled clients in approved public and private
rehabilitation agencies.

8520. FIELDWORK IN APPLIED PSYCHOLOGY. (1-6 cr; prereq #)

8524, 8525, 8526. SEMINAR: STUDENT PERSONNEL WORK. (1-6 cr per qtr; prereq #) Counseling staff
Topics and problems reiating to content, development, and coordination of comprehensive college student
personnel programs.

8541,8542,8543. SEMINAR: PRACTICES, APPROACHES, AND ISSUES IN COUNSELING PSYCHOLOGY. (1 cr
per qtr; prereq grad student in counseling psychology or #) Lofquist

Lectures and discussions on a wide variety of applications 01 counseling, counseling theory, techniques, research,
and issues in the field. In each area. experts share ideas and lead discussions.

8544·8545·8546. SEMINAR: RESEARCH IN COUNSELING PSYCHOLOGY. (1 cr per qtr; prereq #) Betz. Dawis,
Hansen

Presentation and discussion of research in counseling psychology with emphasis on process and outcome
research.

8551·8552·8553. MARRIAGE COUNSELING. (Cr ar; prereq 8216. #; offered 1985-86 and alt yrs)
Practicum at on- and off-campus marnage counseling agencies.

8554,8555,8556. FAMILY COUNSELING PRACTICUM IN ON· AND OFF·CAMPUS COUNSELING CENTERS. (Cr
ar, §FSoS 8520, 8521, 8522; prereq 8217, 8218, 8219) Neubeck

8560. INTERNSHIP IN COUNSELING PSYCHOLOGY. (1-6 cr; prereq #) Counseling staff

8561-8562-8563. SEMINAR: VOCATIONAL COUNSELING FOR WORK ADJUSTMENT. (2 cr per qtr; prereq #)
Dawis

Topics and problems in vocational counseling for work adjustment. Research, operationalizatlon, and application
of the theory of work adjustment.

8564-8565-8566. ADVANCED SEMINAR: VOCATIONAL COUNSELING FOR WORK ADJUSTMENT. (2 cr per qtr;
prereq 8563 or #) Lofquist

Advanced topics and research on application of the theory of work adjustment to vocational counseling.
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85745. SEMINAR: STRONG VOCATIONAL INTEREST BLANK/STRONG-CAMPBELL INTEREST INVENTORY. (2
cr; prereq grad or #) Hansen

Lectures and discussion on history and development of SVIB-SCII. Scale construction methodology; research
applications; interpretation and USE. of instrument.

8611,8612,8613,8614. PROFESSIONAI_ METHODS IN CLINICAL PSYCHOLOGY I: ASSESSMENT. (4 cr per qtr;
prereq clinical psychology major or #) Butcher, Kendall, Tellegen. others

Presentation of theory and practice in clinical application of assessmenllechniques. Observation, adminislralion,
scorrng, and interpretation are focus of laboratory experience.

8615-8616-8617. SEMINAR: APPLICATION OF EXPERIMENTAL METHODS TO PROBLEMS IN CLINICAL PSy-
CHOLOGY. (1 cr per qtr; prereq #)

Current concepts of and methods for experimental analysis of human perception, coynition, and memory studies
examined in context of information processing. Applications of methods regarding aspects of impaired human
performance induced by drugs, brain inJury, psychopathology, or stress. Laboratory demonstrations conducted by
specialists in experimental analysIs of information processing. Opportunities for independent research.

8620. PRACTICUM IN CLINICAL PSYCHOLOGY. (1-6 cr; prereq #) Kendall
Field experrence in professional w~rk in clinical settings.

8621, 8622, 8623. PROFESSIONAL METHODS IN CLINICAL PSYCHOLOGY II. (2 or 3 cr per qtr; prereq PhD
candidate in clinical pSyCll010gy, 8611, 8612, 8613, 8614 or #) Hollon, Leon

Seminar on theories of individual and group treatment techniques. Lectures on and demonstrations of
contemporary theories of individua and group methods of psychological intervention with adults and children.
8621: Theories of treatment. 8622. 8623: Techniques of intervention.

8624, 8625, 8626. SEMINAR IN GROUP DYNAMICS. (2 cr per qtr; prereq grad clinical psychology student or #)
Rosenberg

Dynamics of groups examined by ~eing part of a group; a didactic analysis (8624). observing groups (8625),
supervised leading of groups (8626).

8630.' PRACTICUM IN CLINICAL CHILD PSYCHOLOGY. (3 cr per qtr; prereq #) Kendall
Supervised experience in psychodiagnostic work with emotionally disturbed children and their families.

8631, 8632, 8633. PROFESSIONAL METHODS IN CLINICAL PSYCHOLOGY III: TECHNIQUES OF INTERVEN·
TION. (3 cr per qtr; prereq PhD candidate in clinical psychology, 8611, 8612, 8613, 8614 or #) Clinical
psychology staff

Lectures, demonstrations. and supervised experience in the application of techniques in individual and group
treatment methods with psychOIc)£,caily disturbed persons.

8640. SEMINAR: TOPICS IN CLINICAL PSYCHOLOGY. (1-6 cr; prereq #) Clinical psychology staff
Discussion of various topics in clinical psychology of interest to class and instructor.

8641,8642,8643. PROSEMINAR: ISSUE,S IN CLINICAL PSYCHOLOGY. (2 cr per qtr; prereq grad clinical psychology
student) Meehl

8644-8645-8646. SEMINAR: ADVANCED CLINICAL PSYCHOLOGY. (1 cr per qtr; prereq advanced statistics, #;
offered when feasible)

Practicum in diagnosis and evaluation of personality traits and structure in relation to occupational and social
roles.

8647, 8648, 8649. SEMINAR: ADVANCED CHILD CLINICAL PSYCHOLOGY. (2 cr per qtr; prereq #) Leon
Topics include child and family interviewing. parent counseling. and family communication.

8654. SEMINAR: CRISIS INTERVENTION. (3 cr; prereq #) Butcher

8660. SEMINAR: THE PSYCHOPATHIC PERSONALITY: THEORY AND RESEARCH. (2 cr; prereq #) Lykken
Research-orrented consideration of the nature and etiology of psychopathic behavior.

8664. PERSONALITY ASSESSMENT. (4 cr; prereq #) Tellegen
Current methodological issues and Important substantive developments and findings.

8670x. INTERNSHIP IN CLINICAL PSYCHOLOGY. (2-4 cr per qtr; prereq PhD candidate in clinical psychology and
permission of director of clinical psychology training program) Clinical psychology staff

8701-8702. SEMINAR: INDUSTRIAL A~ID ORGANIZATIONAL PSYCHOLOGY. (4 cr per qtr; prereq #; offered 1984
85 and alt yrs) Bouchard, Campbell, Dunnette

8703,8704. SEMINAR: INDUSTRIAL AlIO ORGANIZATIONAL PSYCHOLOGY. (4 cr per qtr; prereq #; offered 1985·
86 and alt yrs) Bouchard. Campbell, Dunnette

8881-8882.8883t. SEMINAR: PSYCHOMETRIC METHODS. (1 cr per qtr; prereq #) Weiss
Reviews and individual research on current topics in psychological measurement, statistics.

8900. SEMINAR IN BEHAVIORAL GENETICS. (2 cr; prereq #)
Advanced topics in human and animal behavioral genetics. Joint faculty and student participation in team
teaching. Focuses on current lite·ature. doctoral thesis research in progress, and faculty research.
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8970. SEMINAR: SPECIAL AREAS OF PSYCHOLOGY AND RELATED SCIENCES. (1·6 cr prereq #; offered when
demand warrants)

Based on a syllabus of required and optional reading. Topics announced by Department of Psychology.

89711, 8972w. SEMINAR: ISSUES IN PSYCHOLOGY ASA PROFESSION. (1 crperqtr;prereq 1st·yr psych grad) Staff
Ethical and practical issues in applied and research psychology.

8980. DIRECTED TEACHING IN PSYCHOLOGY. (1·6 cr; prereq #) Staff
Supervised experience in the teaching of psychology.

8990.' RESEARCH PROBLEMS. (1·6 cr; prereq #) Graduate staff

PUBLIC AFFAIRS (PA)
Professor: Harlan Cleveland. director; Royce Hanson, associate director; Robert C. Einsweiler. director and director of

graduate studies of master of planning program; Dean E. Abrahamson, director of master of arts in public affairs
program; Donald P. Geesaman, director of graduate studies. master of arts in publiC affairs program; John S.
Adams; Charles H. Backstrom; John R. Borchert; John E. Brandl; Nancy N. Eustis; Walter W. Heller; James L.
Hetland. Jr.; Stephen A. Hoenack; P. Terrence Hopmann; James E. Jernberg; Robert T. Kudrle; Arthur Nahalin;
Vernon E. Weckwerth

Associate Professor: John M. Bryson; Barbara J. Nelson
Assistant Professor: Calvin P. Bradford; Margaret E. Dewar; Simon Fass
Senior Fel/ow: Thomas R. Dewar; Barbara L. Lukermann; Robert W. Terry

The Humphrey Institute of Public Affairs has updated its curriculum. The changes,
which become effective fall 1985, will be described in the institute's fall 1984
publication.

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-Public Affairs: MA (Plan B only); Planning: M.P. (Plan B only).

Curriculum-The master of arts (MA) program in public affairs provides individual
ized curricula in policy analysis, administration, and topical areas of interest in public
affairs. The master of planning (M.P.) program offers professional training in planning. The
central concern in both programs is governance-the formulation and achievement of
actions in the public interest. Focus is on decision making, public and private, and on
techniques of analysis, ~ynthesis, and process appropriate to different circumstances.

Prerequisites for Admission-The core curriculum for both degrees assumes a
knowledge of intermediate microeconomics and the rudiments of statistical inference and
American government. Applicants with deficiencies may be admitted with the understand
ing that these deficiencies must be removed as soon as possible after admission. A special
remedial course in intermediate microeconomics is offered in the five weeks before the
beginning of fall quarter.

Special Application Requirements-A statement of purpose and three letters of
recommendation evaluating the applicant's potential for graduate stUdy in public affairs
should be sent directly to the Humphrey Institute of Public Affairs. All applicants, except
those applying from foreign countries, must submit Graduate Record Examination scores.
All application materials should be submitted by February 1 for applicants seeking financial
aid, and by April 1 for other applicants. Students should enter the program in fall quarter.
Applications received after the April 1 deadline will be considered; however acceptance is
dependent on availabilty of space.
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Master's Degree Requirements-For the M.A. degree, students complete at least 54
credits of graduate course work. including the core curriculum and at least 12 credits in
each of two selected areas of concentration; two Plan B projects; and an arranged
internship of at least three months. The internship requirement can be waived for persons
having equivalent experience.

For the M.P. degree, students complete at least 54 credits of graduate course work,
including the core curriculum, a mquired set of generic planning courses, at least 12 credits
in an additional area of concentration and 6 workshop credits; two Plan B projects; and an
arranged internship of three months. The internship requirement can be waived for persons
having equivalent experience.

An oral final examination is required for both degrees.

Dual Degrees-Dual degmes, consisting of a degree in public affairs or planning
taken concurrently with a degree in law, social work, or political science, are available and
encouraged. Applicants must submit separate applications to the two programs. Dual
degrees with other major fields are under consideration.

Language Requirements--None.

Minor Requirements for ~~tudents Majoring In Other Fields-For the master's
degree, students complete at least 9 credits chosen from core courses or from a field of
concentration. For the doctoral degree, students complete at least 18 credits chosen from
core courses and a field of concentration.

For Further Information-Contact the student affairs coordinator, Hubert H. Hum
phrey Institute of Public Affairs, 909 Social Sciences Building, University of Minnesota, 267
19th Avenue South, Minneapolis, MN 55455.

CORE COURSES
8121. POLICY PROCESS II. (3 cr; prereq #) Nelson, staff

Substantive evaluation of proposec policies and their alternatives; strategies used by public interest groups in
dealing with policy proposals; prolocting future impacts; relative roles of environmental, economic, and other
analyses in assessing alternative poliCies.

8201. POLICY ANALYSIS I. (3 cr; prereq Econ 3101 or #) Brandl, Hoenack, Kudrle
Microeconomic analysis 01 public policy in political and social context. Cost-effectiveness and cost·benefit
analysis and their role in the procoss 01 policymaking.

8205. QUANTITATIVE METHODS FOR POLICY ANALYSIS. (4 cr; prereq #) Staff
Basic tools for empirical analysis in ovaluation of public policy alternatives. Topics include frequency distributions,
descriptive statistics, elementary probability; binomial and normal distributions; estimation and hypothesis testing;
analysis of variance; simple and multiple regression and correlation. Weekly laboratory introduces use of
computers in data analySIS.

8207.* APPLICATION OF QUANTITATIVE METHODS FOR POLICY ANALYSIS. (3 cr; prereq #) Dewar, staff
(Continuation of 8205 and 8206) Practical application of empirical analysis in the evaluation ot public policy
alternatives. Soma empirical analysis of public policy problems using actual data on real problems.

8216. POLICY PROCESS I. (3 cr; prereq #) Nelson, staff
Public rule making, planning, implementation and review processes. Emphasis on understanding the environment
of the policy process and the ana:ysis of mechanisms developed for the implementation of pUblic policy.

FIELDS OF INTEREST
Program requirements in each field may be satisfied by courses offered by the

Humphrey Institute of Public Affairs or by other University units. Only those courses offered
by the Humphrey Institute of Public Affairs are listed below. For complete offerings in each
field, consult the special publications available upon request from the institute.
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ADMINISTRATION

5319. INTERGOVERNMENTAL RELATIONS IN THE UNITEO STATES. (4 cr, §PoI5319; prereq6cr social sciences or
#) Jernberg

Evolution of intergovernmental relations in the United States and of special administrative and Iiscal problems and
Issues, with attention to human resources and services,

5502. LOCAL ADMINISTRATION. (4 cr) Staff
Lecture, discussion, and laboratory treatment 01 local public agencies in the political system, the individual in those
agencies. Tools available to administrators to control or change local public agencies, constraints under which
they must work.

5503, TOPICS IN LOCAL ADMINISTRATION. (4 cr; prereq 5502 or #) Staff
Advanced analysis of selected topics.

5525. ORGANIZATIONAL DESIGN AND CHANGE, (4 cr) Bryson
See Planning and Urban Affairs for description.

8209. SIMULATION MODELS. (3 cr; prereq #) Staff
See Analysis for description.

8211. ADMINISTRATIVE THEORY AND BEHAVIOR. (3 cr; prereq 8210 and 6) Jernberg, Hanson
Nature of administration; role of the administrator; theories of complex organizations and administration;
administrative leadership; analysis of compliance, organizational effectiveness.

8220. PUBLIC BUDGETING. (4 cr; prereq #) Brandl, Jernberg
Budgetary processes, behavior, and policy in national, state, and local government In the United States and other
countries. Analysis of fund flows within and among governments.

8311. LEGAL ENVIRONMENT OF PUBLIC ADMINISTRATION. (3 cr; prereq #) Hanson
Survey of concepts, procedures, and other aspects of public law that are of particular concern to public
administration.

8321. INTERGOVERNMENTAL ADMINISTRATIVE RELATfONS. (3 cr; prereq #) Jernberg
Seminar examination and analysis of evolution of intergovernmental relations in the United States and of special
administrative problems and issues-with particular attention to the fields of housing, urban development, health,
education, and welfare.

8330. INFORMATION AND INCENTIVES FOR IMPROVED DECISION MAKING IN BUREAUS. (3 cr; prereq #)
Hoenack

Problems and methods associated with improving responsiveness of large bureaucracies.

8403. SEMINAR: COMPARATIVE PUBLIC ADMINISTRATION. (3 cr; prereq #) Staff
See International Development and Foreign Affairs for description,

ANALYSIS

8202. POLICY ANALYSIS II. (3 cr; prereq #) Brandl, Hoenack, Kudrle
Empirical analysis in evaluation of public policy alternatives; application of concepts of the nature of causal
relationships and behavioral theory to problems of informed decision making in the public sector; basic
econometrics and design of experiments; review and evaluation of existing empirical policy analyses.

8203. SELECTED TOPICS: SYSTEMS ANALYSIS. (3 cr; prereq 8201 or #) Brandl
Selected topics in microeconomics applied to systems problems of government. Market and nonmarket resource
allocation; cost-effectiveness and cost·benefit analysis.

8204. THE PUBLIC ECONOMY. (3 cr; prereq 6) Heller
Government role in and impact on the economy; determinants of national Income, employment, and price level;
fiscal and monetary policy.

8206. POLICY ANALYSIS III. (3 cr; prereq 6) Eustis, Brandl, T Dewar, Hoenack
Varieties of quantitative methods for use in polICy analysis, formulation, and evaluation: alternative frameworks for
understanding policy, not only in terms of whaf IS commonly termed "policymaking" (and looked at from the pOint of
view of policymakers), but also in terms of the "experience of policy" by ordinary people. Measurement,
experimental design, survey research, evaluation research, fieldwork.

8209.' SIMULATION MODELS. (3 cr; prereq #) Staff
Construction, validatIon, use, and hmitatlons of small simulation models in analysis 01 policy issues; e.g., resource
requirements for alternate policies. Applications of existing large simulation models; e.g., Jay Forrester's urban
dynamics model and Guy Orcutt's microanalysis model in evaluation and future states.

PLANNING AND URBAN AFFAIRS

5161,5162. TECHNOLOGY PLANNING I, II. (4 cr per qtr; prereq # for 5161...5161 for 5162) Geesaman
Relationship of science and technology to ideological bases of our society; identification of technology's
Significance to policy process; analysis of our societys Institutions for governing its technologies.
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5514. GROUP TECHNIQUES IN PUBLIC AFFAIRS AND PLANNING. (4 cr) Bryson
The nature, role. uses. and Iimitati·)ns of group techniques in public affairs and planning; some specific group
techniques Focus IS Interorganlzalional.

5515. INTRODUCTION TO PLANNING. (4 cr; prereq #) Bryson
Concepts and Issues In planning as a field and profession. Concepfual tools (e.g., concepts of systems. planning.
and goals); rationales for planning. planning styles, roles and ethics; historical perspectives; organization and
practice of planning today; the futJre of planning theory and practice.

5521. STRATEGY AND TACTICS IN PflOJECT PLANNING. (4 cr) Bryson
How goals and contextual factors aflect project planning; appropriate strategic and tactical choices to make dunng
the planning process; case examples of planning for public programs. projects. products. or services.

5525. ORGANIZATIONAL DESIGN ANn CHANGE. (4 cr) Bryson
Principles and politics of organizational and interorganizational design and change. Variety of perspectives (e.g ..
from organizational theory and management, sociology, political science. economics). Public sector applications
and case examples.

5530. STRATEGIC PLANNING. (4 cr) Bryson
Strategy formulation, adoption. and implementation in government and non-profit agencies. Agency strengths and
weaknesses, external opportunities and threats. Stakeholder management. Case examples.

5540. DEVELOPMENT MANAGEMENT SYSTEMS. (3 cr) Einsweller
Integrated systems of controls anlj Incentives to manage land development at state. metropolitan. and local
government levels. Traditional planning and land use devices. tax and fee techniques, environmental regulations
and innovative controls.

5545. PLANNING METHODS. (4 cr) Lukermann
Techniques for analysIs, plan mal<lng. and plan evaluation at local and regionaf levels of government; field
exercises and case studies require application of skills for public and private sector decision making.

5550. PROSEMINAR. (2 cr; prereq #1 Stafl
AnalysIs and discussion of major areas of planning. May include introduction to planning. planning theory.
planning methods. comparative planning. social planning. program planning, private seclordevelopment Topics
vary from quarter to quarter.

5561. CASE STUDIES IN PLANNING ~IND PLAN MAKING. (3 cr) Einsweiler
Planning strategies, plan format an,j content, and plan preparation; how these change with time. Related to public
attitudes and issues; work with elected officials, citizens, private sector, and implementing agencies; and planning
agency capabilities. State, regional, and local examples.

5601·5602. PLANNING THEORY SEMII~AR. (4 cr per qtr; prereq #) Staff
Philosophical and theoretical aspects of the relationship of knowledge to public action and planning. Design
methodology.

8209. SIMULATION MODELS. (3 cr; pr9req #) Staff
See Analysis for description.

8220. PUBLIC BUDGETING. (4 cr: prereq #) Brandl, Jernberg
Budgetary processes, behavior, and policy In national, state, and local government In the United States and other
countries. Analysis of fund flows within and among governments.

8511. LAW AND URBAN AFFAIRS. (3 cr) Hetland
Selected concepts, procedures, and other aspects of local government law of particular concern to local
administrators and others interested in the conduct of urban affairs.

8525, 8526, 8527. SEMINAR: URBAN PUBLIC POLICY. (3 cr per qtr) Naffalin
Processes whereby governments formulate, implement, and evaluate programs designed to deal with major
social and economic problems. with special reference to the organization and financing of state and local
governments In the fields 01 welfare, education, planning and zoning, law entorcement, housing, urban renewal,
and pollution control.

SOCIAL DEVELOPMENT AND HUMAN RESOURCES

5506. TOPICS IN HOUSING POLICY. 14 cr; prereq 5505) Bradford
Advanced analysis of selected topics.

5516,5517. SEMINAR: SOCIAL THEORY AND SOCIAL PLANNING I, II. (4 cr per qtr; prereq # for 5516.. 5516 for
5517) Staff

Major contemporary theories of societal guidance; what the planner has done and can do with regard to social
goals and problems; examples from national, state, and metropolitan planning.

5660. MULTIDISCIPLINARY PERSPECTIVES ON AGING. (1-4 cr) Staff
Multidisciplinary introduction to afling and the aging process.
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5661. ISSUES IN AGING. (4 cr; prereq grad student or #) Eustis. staff
Intensive reading and class presentations on polley-relevant findings of gerontologicai research. Focuses on
current and potentiai approaches of and constraints on decision makers. bureaucrats, and practitioners. Existing
legislation and programs designed for older Americans.

5671. TOPICS IN SOCIAL POLICY. (4 cr) Staff
One SUbject per quarter (e.g., mental health, long-term care, the frail elderly) examined in the context of poiicy
design, implementation, administration, and evaluation.

5691. PROFESSIONAL SERVICES AND PUBLIC POLICY. (4 cr) T Dewar
Goals, operation, and impact of a variety of service organizations compared and contrasted; general patterns and
critical issues; incentives and disincentives operating in organizational (often bureaucratic) settings; emphasis on
fieldwork.

8261, 8262t. SOCIAL WELFARE ADMINISTRATION. (3 cr per qtr) Brandl, staff
8261: Integration of local service programs. Problems of simplification and integration of eligibility (including
development of a single point of entry questionnaire), service, fiscal. and planning functions of local administration
with concentration on AFDC, Medical Assistance, Food Stamp, Social Services, General Assistance, and
Supplemental Security Income programs. Methods of expenditure control, revenue maximization, program quality
assurance, training and retraining. 8262: Vertical integration of service programs. Organizational, fiscal, capital
planning, piacement, and other problems of linking "deinstitutionalization" and community services programs for
the mentally ill, developmentally disabled, aged, correctional, and other "long term" populations.

8315.' PUBLIC HUMAN RESOURCES. (3 cr) Staff
Analysis of major issues and problems of policy and management concerning organization and operation of public
human resources systems.

6525, 8526, 8527. SEMINAR: URBAN PUBLIC POLICY. (3 cr per qtr) Naftalin
Processes whereby governments formulate, implement. and evaluate programs designed to deal with major
social and economic problems; special reference to organization and financing of state and local governments in
the fieids of weifare, education. planning and zoning, law enforcement, housing, urban renewal, and pollution
control.

6602, 8603. ISSUES IN AGING. (3 cr per qtr; prereq #) Eustis, staff
Intensive reading and discussion of issues related to being old in America and public policy regarding the aged;
includes social science research findings and analyses of current programs. Interdisciplinary; projects possible.

8606. SEMINAR: AGING POLICY. (3 cr; prereq #) Eustis, staff
Analysis of major issues.

8610. SEMINAR: POLICY ANALYSIS OF THE HEALTH CARE SECTOR. (3 cr; prereq #) Eustis, Kudrle
Analysis of selected health policy issues. Description and assessment of current policies; proposing alternative
solutions. Research papers required.

8611. SEMINAR: POLICY ANALYSIS OF STATE HEALTH CARE ISSUES. (3 cr; prereq 8610 or #) Eustis, Kudrle
Analysis of selected health policy issues with emphasis on issues in Minnesota. Description and assessment of
current policies; proposing alternative solutions. Research papers required.

8620. SEMINAR: EDUCATION POLICY. (3 cr; prereq #) Brandi, Hoenack, staff
Analysis of major issues.

8630. INCOME MAINTENANCE POLICY SEMINAR I. (3 cr; prereq #) Staff
Analysis of major issues including poverty, income redistribution, equality, criteria for evaluating programs,
development and impact of current income maintenance system; limited analysis of selected existing or proposed
policies and programs (e.g., the Supplemental Security Income, OASDI, Food Stamp, the Family Assistance
programs); polley alternatives and their related consequences. Papers in memorandum form emphasizing
analytical skill~ required.

8631. INCOME MAINTENANCE POLICY SEMINAR II. (3 cr; prereq 8630 or #) Staff
Analysis of selected existing or proposed policies and programs at the federal and state levels (e.g., President
Carter's welfare reform proposal, the National Urban League's income maintenance proposal, Minnesota
Supplemental Aid program); policy alternatives and their related consequences. Each student analyzes one
income maintenance program. Class presentation and research paper required.

8650. SEMINAR: WOMEN AND PUBLIC POLICY. (3 cr) Nelson
Theoretical, historical, and polley-specific material relating to women and public policy. In-depth examination of
one or more issues concerning women or gender considerations in public policy.

8690. HUMAN SERVICE SYSTEMS. (3 cr; prereq #) Eustis. T Dewar. Kudrle
Public policies regarding the provision of various services such as health, education, employment, day care, and
housing, with emphasis on the structures and performance of delivery systems, both public and private. In-depth
studies of current issues and workings of various delivery systems. Interdisciplinary faculty.
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ECONOMIC AND COMMUNrry DEVELOPMENT

5301. THE MULTINATIONAL CORPOflATION. (4 cr; prereq Econ 1001, 1002 or equiv) Kudrle
Economic, political, social, and le"al signllicance of the multinational corporation, major policy options open to
both individual bodies and international bodies.

5401. DEVELOPMENT ADMINISTRATION. (4 cr) Staff
Problems and issues in development; the aid relationship; work force development; administrative reform;
regional approach; public enterpllse, case studies.

5404. DEVELOPMENT AND CHANGE. (4 cr) Fass
Images, theories, practices, and nthics of promoting social, economic, and political change in process of world
development. Relationships between internal modernization of economic and political Institutions and external
systems of international exchange, aSSistance, and intervention. Prospects for substantive progress.

5505. HOUSING POLICY. (4 cr; prereq 12 cr in social sciences or #) Adams
Role of Amencan national, state, and local governments in financing, control, laxation, and construction of
hOUSing.

8204. THE PUBLIC ECONOMY. (3 cr; prereq 6) Heller
Government role in and impact on the economy; determinants of national income, employment, and price level;
fiscal and monetary policy.

8405. CASE STUDIES IN PROGRAM ANALYSIS. (4 cr; prereq 8201 or #) Brandl. Fass
Methods and uncertainties in prJgram and project formulation and evaluation. Economic analysis, political
assessment, moral accounting, and other decision making applied to foster care, truck assembly, local
government aid, rice production, welfare reform, or other state, national, and international cases.

8410.' AGRICULTURAL DEVELOPME:NT PLANNING. (3 cr; prereq #) Roe
Food and agncultural problems of less developed countnes; deterrents to agricultural development; planning as a
solution; theory, procedures, and Jrganlzation of planning; unique problems of planning in the agricultural sector;
the planning process in agricultLre.

TECHNOLOGY, ENVIRONMENT AND NATURAL RESOURCES

,5121. PUBLIC INTEREST RESEARCtt AND PRACTICE. (4 cr, §3121; prereq #) Abrahamson
, Analysis of public interest groups--thelr origins, methods of operation, and substantive activities. Consumer and

environmental tOPiCS, publiC interest legal activities, policy analySIS using enVIronmental impact statements,
dealing with regulatory agencies. Studenf research and r9view papers required.

5141. ENERGY POLICY I: SUPPLY .AND DEMAND OPTIONS. (4 cr, prereq grad student or #) Abrahamson,
Geesaman

Possible energy supply systems and ways energy is consumed; relatively nontechnical description of physical
systems, environmental and soc,al impacts, regUlatory frameworks, resourCe base, and relationship to energy
policy options.

5142. ENERGY POLICY II: POLICY OPTIONS. (4 cr, §5151; prereq 5141 or #) Abrahamson, Geesaman
Energy policy options including political, economic, social, environmental, and other considerations.

5152. TOPICS IN ENERGY POLICY. (4 cr; prereq 5141 or #) Abrahamson, Geesaman
Facets of energy policy. Topic sedected each year on baSIS of current activities in state, federal, or international
energy policy.

5161,5162. TECHNOLOGY PLANNI~IG I, II. (4 cr per qfr; prereq # for 5161...5161 for 5162) Geesaman
Relationship of science and technology to ideological bases of our society; identification 01 technology's
significance to the policy process; analysis of our society's institutions for governing its technologies.

8130. SEMINAR: SCIENCE, TECHNOLOGY, AND PUBLIC POLICY. (3 cr; prereq #) Staff
Analysis of major public polic\, issues in the areas of science and technology including assessment of
effectiveness of existing programs; consideration of policy alternatives and analySIS ot their consequences.

8410.' AGRICULTURAL DEVELOPMENT PLANNING. (3 cr; prereq #) Roe
See Economic and Community Development for description.

LAND USE AND LAND DEVELOPMENT

5505. HOUSING POLICY. (4 cr; prereq 12 cr social sciences or #) Adams
See Economic and Community Development for description.

5540. DEVELOPMENT MANAGEMEPIT SYSTEMS. (3 cr) Einsweiler
Integrated systems of controls and incentives to manage land development at state, metropolitan, and local
government levels. Traditional planning and land use devices, tax and fee techniques, environmental regulations,
innovative controls.
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5545. PLANNING METHODS. (4 cr) Lukermann
See Planning and Urban Affairs for description.

8410.' AGRICULTURAL DEVELOPMENT PLANNING. (3 cr; prereq ;!I) Roe
See Economic and Community Development for description.

8540.' SEMINAR: LAND USE PLANNING. (3 cr. §Geog 8340; prereq ;!I) Adams. Borchert

INTERNATIONAL DEVELOPMENT AND FOREIGN AFFAIRS
5301. THE MULTINATIONAL CORPORATION. (4 Cr; prereq Econ 1001, 1002 or equiv) Kudrle

Economic, political. social. and legal Significance of the multinational corporation, major policy options open to
both individual bodies and international bodies.

5401. DEVELOPMENT ADMINISTRATION. (4 cr) Staff
Problems and issues in development; the aid relationship; work force development; administrative reform;
regional approach; publiC enterprise; case studies.

5404. DEVELOPMENT AND CHANGE. (4 cr) Fass
See Economic and Community Development for description.

8403. SEMINAR: COMPARATIVE PUBLIC ADMINISTRATION. (3 cr; prereq ;!II Warp
Approaches to study of comparative public administration; critical analySIS of methodological studies; develop
ment and testing of hypotheses from empirical data concerning several governments.

8405. CASE STUDIES IN PROGRAM ANALYSIS. (4 cr; prereq 8201 or Econ 3101 or ;!I) Brandl. Fass
See Economic and Community Development for deSCription.

8410.' AGRICULTURAL DEVELOPMENT PLANNING. (3 cr; prereq #) Roe
See Planning and Urban Affairs for description.

GENERAL

51301-5131w-51328. LEADERSHIP AND POLICY lSSUES SEMINAR. (3 cr per qtr; prereq 6; requires separate
admissions process) Terry

Interdisciplinary inquiry into nature. content, and personal qualities of leadership in democratic societies and
public policy arenas.

51331-5134w-51358. SOCIAL ETHICS IN POLICY SEMINAR. (3 cr per qtr; prereq 6; requires separate admissions
process) Terry

Basic frameworks people and societies use to organize ideas to solve problems. Justice, power, freedom, and
responsibility defined and contrasted in different frameworks. DeSigned to help participants understand other
points of view and consequences of decisions and to make choices at a mOre reflective level.

59711, 5981w, 59918. DIRECTED STUDY. (Cr ar; prereq II; reqUlles separate admiSSions process) Staff

8001-8002-8003. SEMINAR: REFLECTIVE LEADERSHIP. (1-6 cr per qtr; prereq 6; reqUires separate admissions
process)

Continuing inquiry into context for leadership and future leadership issues. Designed for perSOns in midcareer.

82511, 8252w, 82538. WORKSHOP. (Cr ar; prereq II) Staff
Course. seminar, and indiVidual research sequence in selected policy areas. Policy areas differ each year.

8750, 8751, 8752t.' FIELDWORK IN PUBLIC AFFAIRS. (3 cr per qtr; prereq II) T Dewar
IndiVidual study of a current public problem, combining seminar discussiorl and experience working with an
agency involved in trying to do something about the problem.

88711, 8881w, 88918. RESEARCH SEMINAR: PUBLIC POLICY ANALYSIS, ADMINISTRATION. (3 cr per qtr; prereq
#) Staff

Research methods and techniques.

89711, 8981w, 89918. INDIVIDUAL READINGS. (Cr ar; prereq II) Staff

PUBLIC HEALTH (PubH)1
Professor: James Boen. director of graduate studies; Robert K. Anderson; Henry W. Blackburn; Stanley L. Dlesch; Veivi

W. Greene; Robert W. ten Bensel

Associate Professor: Mila A. Aroskar; Michael L. Baizerman; Lester E. Block; Robert W. Blum; Judith E. Brown; Raymond
W. Carlaw; James Kincannon; Elaine E. Richard; Rexford D. Singer; Lee D. Stauffer; Robert L. Verlinga; Marla E. S.
White

Adjunct Associate Professor: Lee E. Schacht

Assistant Professor: E. Charlotte Pflug; Michael D. Resnick; Carolyn L. Williams

'Inquiries concerning COurSe work leading to the master of public health or master of hospital administration degree
should be addressed to the dean of the School of Public Health. Box 197 Mayo. University of Minnesota, 420 Delaware
Street S.E., Minneapolis, MN 55455. Applicants wishing to pursue an M.S. or Ph.D. degree in bIOmetry and health
information systems, environmental health, epidemiology, hospital and health care administration (Ph.D. only), or
physiological hygiene are referred to the separate listings for these programs in this bulletin.
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Please read the General Information section of this bUlletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S. (Plan A and Plan B).

Curriculum-The curriculum offers preparation for broad, multidisciplinary work in
public health as well as concl~ntrations in such specialties as pubiic health nursing and
maternal and child health. For information regarding admission procedures and degree
requirements, contact the director of graduate studies.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-Courses are selected
by agreement among the candidate, major adviser, and director of graduate studies.

For Further Information-Contact the director of graduate studies, School of Public
Health, Box 197 Mayo, Unive'sity of Minnesota, 420 Delaware Street S.E., Minneapolis.
MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

5001. PHILOSOPHICAL AND CONCE,PTUAL BASES OF PUBLIC HEALTH PRACTICE. (2 cr; prereq grad public
health student or #) Schwanke. staff

Socialization to public health. Multidisciplinary analysis of philosophical, conceptual bases and action compo
nents 01 problems. issues. Leg 31. ethical. scientific. historical. economic, and social bases of public health
principles, concepts, values. be iefs, and methods.

5002. PUBLIC HEALTH ISSUES IN ~IISTORICAL PERSPECTIVE. (3 cr, §HMed 5002) Eyler
Evolution of major recurring pro~lems and issues in public health including the environment and health, food
customs and nutrition, control c,f alcohol and drugs, venereal diseases and public poliCY, human resources
regulation. and relationship of sCience to promotion of health.

5003. FUNDAMENTALS OF ALCOHOL AND DRUG ABUSE. (2 cr; prereq sr or grad) Kincannon
Lecture. discussion, and special readings on scientific. sociocultural. and attitudinal aspects of alcohol and other
drug abuse problems. Inc.dencl!, prevalence, high risk populallons, pravention, and intervention.

5004. FIELD INSTRUCTION IN PUBL.lC HEALTH. (Cr ar; prereq #)
Generalized. function-oriented. or discipline-oriented community experience under academic and professional
supervision. Emphasis on application of acquired knowledge and skills relevant to health issues and problems.

5005.' TOPICS IN PUBLIC HEALTH. (Cr ar; prereq advance proposal and #) Staff
Individualized. directed instruction. Selected readings in public health with discussion based on these readings.

5006. INTRODUCTION TO COMMUNITY HEALTH. (5 cr. §5016; prereq pharmacy student. nursing student, nurse,
public health student. other health professional or #) Greene

(Same as Nurs 5625) Lectures, discussions, seminars. and readings on critical and current issues in community
health emphasizing public health programs and controversies.

5007. HEALTH LEADERSHIP AND EFFECTIVE CHANGE. (4 cr. §HSU 5007; prereq public health or grad student, #)
Spradley. Schwanke

Leadership qualities and resultin. effect on organizational behavior. Theories of change and practical application
to health field. Changing role 01 health profassional.

5008. WORKSHOP OR INSTITUTE IN PUBLIC HEALTH. (1-2 cr; prereq 3035 or 5035) Staff
Special topics, nonregular program. or course in public health lor preservice or in-service helping professionals.

5013. INTERDISCIPLINARY TEAM TI'lAINING IN HEALTH SERVICES DELIVERY. (3 cr, §HSU 5001, §HSU 5300;
prereq #) Cohn, Schwanke

InterdiSCiplinary team development with application to public health. human service projects. Didactic content,
experiential methods, activities to develop attitUdes. skills essential to effective team goal setting. decision
making. problem solving and tE.sk accomplishment.

5015. TOPICS IN INTERDISCIPLINARY STUDIES. (Cr ar; prereq #)

5016. INTRODUCTION TO PUBLIC/':OMMUNITY HEALTH. (3 cr, §5006, §SW 5131; prereq pharmacy. dental
hygiene, grad public health student or #) Greene

Lectures, discussions. and semil1ars on historical evolution of public!commul1ity health, status of organization al1d
delivery of health services. al1d fllture orgal1izallonal changes and Innovative models for prevel1tion. Epidemiology
and prevention of communicablE! and chronic diseases, chemical dependency, mental health, 8I1d measurement
01 commul1ity health status. Health problems and service needs 0: the poor, minorities, al1d womel1. Group or
individual project il1ferviews wit1 commul1ity health professiol1als.
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5020. PUBLIC HEALTH SOCIAL WORK INTEGRATIVE SEMINAR. (2 cr. §SW 5020; prereq beginning level
MSWiMPH student) Bracht, Schwanke

Assists students in dual degree program to develop an integrated public health social work identity. Synthesizes
from both fields the common hlstoncal and philosophical developments, roles and functions, trends, professional
values, and knowledge and research bases.

5021. HUMAN SEXUALITY FOR HEALTH AND HELPING PROFESSIONALS I. (3-4 cr; prereq public health, health
sciences student or family social science or soc,al work grad or #) Larson, Maddock, Terrell

Multidisciplinary approach to human sexuality from perspective of public and social health and well-being of
community, society, and individuals. Development of skills for Imparting sexual knowledge to other health
professions and consumers.

5022. HUMAN SEXUALITY FOR HEALTH AND HELPING PROFESSIONALS II. (3 cr, §HSU 5027. §FSoS 5240, §SW
5010; prereq 5021 or #) Maddock, Larson, Terrell

Rationales for sexual health care and methods of intervention into sex-related problems of various publics.
Methods of assessment, creation of comfortable climate for exploration of sexual concerns, provision of sex
related information, techniques for behavior change, and referrals to specialized resources for treatment.

5023. HUMAN SEXUALITY FOR HEALTH AND HELPING PROFESSIONALS III. (3 cr; prereq 5021, HSU 5025, SW
5021, FSoS 5240) Maddock, Terrell, Larson

Issues of health policy and preventive education in relation to human sexuality. Policy-making processes and
current controversial sexual Issues. Sexual normalcy and variance/deviance; ethics and legal aspects of ,exual
behavior; public policies on sexual minonties; ins:::utional policies on sexual health care; sex education programs
for children and adults.

5033, GROUP THERAPY: THEORY AND PRACTICE. (3 cr; students working toward certificate must take A-N)
Introduction to group therapy concepts through lecture, small group expenence, and role playing. Stages in group
development, use of Hill intervention matnx, group leader roles and functions, Yalom's curative factors, group
process, termination of group, critical Incidents in chemical abuse groups.

5040. DYING AND DEATH IN CONTEMPORARY SOCIETY. (3 cr, §Hlth 5402, §Mort 5040, §HSU 5040; prereq health
sCience major, public health grad student, education sr, certified teacher, mortuary science major or #)
Burger, Rothenberger, Slater

Concepts, attitudes, ethics, and life-style management related to dying, death, grief, and bereavement. Emphasis
on preparing community health and helping professionals and educators for educational actiVities in this area.

5042. EDUCATIONAL ASPECTS OF DRUG USE AND ABUSE. (3 cr, §Hlth 5400; prereq ed sr or certified teacher or
school nurse or #)

Basic information on alcohol and other drugs and chemicals. Curriculum concepts, teaching methodology,
materials, and referral procedures appropriate for elementary, Junior and seOior high school.

5043. ANALYSIS OF ALCOHOUDRUG PROBLEMS. (3 cr, §HSU 5033; prereq sr, public health or grad student)
Lectures and readings on scientific, sociocultural, and attitudinal aspects of alcohol and other drug problems;
nature, extent, high risk factors, prevention and intervention.

5044. TOPICS IN ALCOHOL AND DRUG PROBLEMS, (1-4 cr; prereq advance proposal, #)
Individualized, directed instruction. Readings and discussion on alcohol and drug problems.

5045. CONTRIBUTORS TO ALCOHOL AND DRUG PROBLEMS. (3 cr, §HSU 5035; prereq #) Kincannon
Lectures and readings to help health profeSSionals understand vanous pharmacological, genetic, behavioral,
psychOlogical, SOCiological, and cultural contributors to alcohol and drug problems. Theories of causes of drug
problems.

5047. PUBLIC HEALTH STRATEGIES FOR CHANGING BEHAVIOR. (3 cr, §HSU 5037; prereq sr or public health
student or grad)

Lectures, discussion, readings, and small group projects on cost eHectiveness of public health strategies
designed to reduce health-compromising behavior (excessive alcohol, nicotine, and other drug self-administre
tion)

5049. ALCOHOL AND DRUG PROBLEMS: ASSESSMENT AND RESPONSE. (3 cr, §HSU 5039; prereq 5043, 5045 or
#)

Lectures and readings to help health professionals assess and appropriately respond to most common alcohol
and other drug-related problems. Screening, referral, description of Ideal resources, areas of controversy.

5055. HEALTH EDUCATION METHODS AND THE CURRENT EMPHASIS ON HEALTH AND WELLNESS, (3 cr;
prereq health education student or #) Carlaw

Educational strategies affecting behaVior and their application to the individual and community. Recent
approaches to and intervention points and strategies for promoting health and preventing disease.

5056. HEALTH EDUCATIONAL APPROACHES TO CHANGE THROUGH PLANNING. (3 cr; prereq 5055, grad in
health sciences or #) Carlaw

Elements of comprehenSive health/health education planning; theory. process, models, evaluation components.

5057. HEALTH EDUCATION ISSUES ARISING FROM PLANNED AND UNPLANNED SOCIETAL CHANGE. (3 cr;
prereq 5055, grad student in health sciences or #) Carlaw

Major processes of societal change. Health education Implications for individuals and communities.
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5059. INTERPERSONAL BEHAVIOR IN HEALTH ORGANIZATIONS. (4 cr, §HSU 5010)
Application of research and theory from the social sciences to organizational problems in hospitals and public
health agencies Focus on organizational behavior and what health professionals can do to improve organiza
tional performance. Leadership behavior, conflict resolution strategies, committee effectiveness, and the
management of change.

5064. THE TEACHING-LEARNING PROCESS IN THE HEALTH CARE SETIING. (3 cr; prereq #, HSU 5011) Garloff
Lectures, ~roup discussion, written assignments and projecls. Designed to meet projected professional needs of
students.

5065. HEALTH IN THE WORKPLACE: A HEALTH EDUCATION PERSPECTIVE. (3 cr; prereq health sciences grad
student) Veninga

Relationship of work and health. Relationship of work to onset of disease, effects of stress (information overload
and underload, shift work, role conflict. quality control mechanisms) and its effect on employee health, and health
education programs designed to prevent occupationally related illnesses,

5067. APPROACHES TO PUBLIC HEALTH IN DEVELOPING COUNTRIES. (3 cr; prereq health science major)
Carlaw

Health patterns, etiology, and cultural interpretations of health and disease in selected countires, with attention to
WHO goal of health for all by year 2000.

5093, SEMINAR: HEALTH EDUCATION IN THE WORKPLACE. (2 cr; prereq 5065 or #)
In-depfh analysis of current practices and future directions of job-related education designed to improve health
behavior.

5150. TOPICS IN ENVIRONMENTAL HEALTH. (Cr ar; prereq #) Barber staff
Selected readings and diSCUSSions of problems in enVironmenta' 'lealth.

5151. ENVIRONMENTAL HEALTH. (3 cr; prereq #)
Methods for promoting human health and comfort by controlling enVIronment.

5152. ENVIRONMENTAL HEALTH. (2 cr) Vesley
General prinCiples of environmental health relating to macro and micro environments and products consumed or
used by people.

5156. ENVIRONMENTAL HEALTH I. (2 cr; prereq environmental health student or #)
Biological, chemical and physical aspects of natural and artificially produced environments. Mechanisms by which
environmental components reach and affect people.

5157. ENVIRONMENTAL HEALTH II. (2 cr; prereq environmental health student or #)
Environmental health prevention and control strategies, measurements, monitOring, surveillance, dose-response
relationships, and remedial actrons,

5158. HEALTH RISK EVALUATION. (2 cr; prereq environmental health majors or #) Stevens
General prinCiples of health risk assessment and management. environmental pollutants; public domain and
workplace, legislation and regulations.

5159. SEMINAR: ENVIRONMENTAL HEALTH. (Cr ar; prereq environmental health students only) Staff

5161. ADMINISTRATION OF ENVfRONMENTAL HEALTH PROGRAMS. (3 cr; prereq #) Stauffer
Administrative organization of environmental health actiVities.

5171. ENVIRONMENTAL MICROBIOLOGY. (3 cr; prereq MicB 3103 or #) Greene
Survlvai, dissemination, transportation, and significance of microorganisms in the environment; applicatron ot
principles to environmental health problems.

5172. ENVIRONMENTAL MICROBIOLOGY LABORATORY. (2 cr; prereq 5171, #) Vesley, Greene
Laboratory and field exercises in microbiological sampling, detection, enumeration, and control.

5177. PUBLIC HEALTH BIOLOGY. (3 cr; prereq environmental health students only or #) Ruschmeyer
Introduction to plant and animal torms important in environmental health; biological aspects 01 water supply, waste
treatment, stream, and speCial phenomena related to human disease transmiSSion.

5181, AIR POLLUTION. (3 cr; prereq general chemisfry or #) Draper
Overview of current air pollution problems; sources; chemistry of air pollutants and polluted atmospheres;
potential human health effects; air pollution control technology; laws regulating air pollution.

5184. AIR ANALYSIS (3 cr; prereq 5211, #) Thompson
Laboratory and field exercises involving air flow calibration, dynamic calibration of field equipment for analysis of
air contaminants, respirable mass sampling, dust counting and sizing, and instrumentation for measuring physical
environmental stresses.

5186. ENVIRONMENTAL CHEMISTRY. (3 cr; prereq general chemistry and organic chemistry or #) Draper
Chemical and physical properties of pollutants that determine distribution and persistence; environmental fate
testing; trace analysis ot pollutants in environment.

5194. OCCUPATIONAL SAFETY, (2 cr) McJilton
Occupational safety procedures, environmental controls to reduce injuries on and off the job, safety program
development and administration.
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5201. RADIATION PROTECTION AND MEASUREMENT. (2 cr lect only, 3 cr lect and lab) Barber
Ionizing radiation sources, detection and measurement, protection principles, health implications.

5202. NUCLEAR POWER AND THE ENVIRONMENT. (2-3 cr; prereQ 5201 or #)
Sources, evaluation, and control of environmental radioactivity; public health impact.

5203. RADIATION DOSIMETRY. (3 cr; prereq #) Barber
Radiant energy absorption in liquids, gases, and solids; absorption in biological systems.

5204. RADIATION DOSIMETRY LABORATORY. (1 cr; prereq ~5203) Barber
Laboratory exercises involving principles discussed in 5203.

5209. SEMINAR: HEALTH PHYSICS. (1 cr) Barber
Review and discussion of current health physics problems.

5211. INDUSTRIAL HYGIENE ENGINEERING. (3 cr) McJilton
Concepts and techniques used in occupational health; evaluation of potential hazards, preventive techniques.

5212. VENTILATION CONTROL OF ENVIRONMENTAL HAZARDS. (3 cr; prereq 5211, #) McJilton
Theory and application of exhaust ventilation in control of airborne environmental hazards; principles of exhaust
hoods, air moving devices, gas cleaning devices; demonstration of measurement techniques; relationship of
hazard and process to ventilation design Criteria.

5214. AGRICULTURAL OCCUPATIONAL HEALTH. (3 cr)
Occupational health problems of agricultural workers; practical and available preventive measures; educational
and administrative needs.

5215. APPLIED OCCUPATIONAL TOXICOLOGY. (3 cr; prereq 5261 or #) Stevens
Basic toxicology and physiology with emphasis on environmental contaminants. Inhalation toxicology of the work
environment and air pollution.

5218. FIELD PROBLEMS IN OCCUPATIONAL HEALTH. (3 cr; prereq 5211, 5212, #) McJilton
Guided evaluation of potential occupational health problems; recommendations and design criteria for correction
If indicated.

5219. SEMINAR: OCCUPATIONAL HEALTH. (1 cr; prereQ occupational health student, #) Johnson, McJilton, Richard
Interdisciplinary discussions of current occupational health Issues.

5231. ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES. (4 cr; prereQ #) Greene
Environmental health concepts and problems related to isolation techniques; cleaning, d.sinfectlon, and
sterilization; laundry processes; food service; critical care enVifonments; interdepartmental relationships.

5233. BIOHAZARD CONTROL IN BIOMEDICAL LABORATORIES. (2 cr; prereq #) Vesley
Topics include assessment of risk; primary barriers; laboratory design criteria; safety devices and equipment;
personnel practices; sterilization and decontamination; laboratory animals; and shipping and disposal of
biohazardous agents.

5241. ENVIRONMENTAL HEALTH ASPECTS OF WATER SUPPLY. (3 cr) Straub
Role of water in human health; physical, chemical, and biological characteristics, evaluation of source, treatment,
and distribution systems.

5242. ENVIRONMENTAL HEALTH ASPECTS OF GROUNDWATER SYSTEMS. (2 cr) Singer
Groundwater geology, quality, and treatment, well design, construction, and maintenance; special references to
public and environmental health problems.

5243. WATER AND HEALTH. (3 cr) Singer
Occurrences, health effects, and treatment of physical, chemical, and biological agents in transmission of
waterborne diseases.

5244. ENVIRONMENTAL HEALTH ASPECTS OF WASTEWATER SYSTEMS. (3 cr) Straub
Role of liquid wastes In human health; physical, chpmlcal, and biological characteristics; evaluation of source,
treatment, and disposal facilities.

5253. INTRODUCTION TO HAZARDOUS WASTE MANAGEMENT. (3 cr) Thompson
Review of roles of public and private sectors as generators, disposers, and regulators of hazardous wastes.
Includes definitions, sources, transportation, handling, treatment, recovery, disposal, and public health
implications.

5261. GENERAL ENVIRONMENTAL TOXICOLOGY. (3 cr) Stevens
Application of basic biochemical, anatomical, and physiological principles to field of enVifonmental toxicology;
assessment of potential health hazards; approaches to solution of problems.

5265. APPLIED ENVIRONMENTAL TOXICOLOGY. (3 cr; prereq 5261 or #) Stevens
Application of basic toxicologic principles to general environment; assessment of potential health hazards;
approaches to enVifonmenlal problems; environmental regulaMn of toxic chemicals.
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5267. ENVIRONMENTAL AND OCCUPATIONAL TOXICOLOGY. (3 cr) Stevens
Basic principles of toxicOlogy (absorption. distribution, metabolism, excretion and site of action); tissue specificity
of chemical injury; risk assessment.

5268. SEMINAR: TOXICOLOGY AND HUMAN POPULATIONS. (1 cr; prereq environmental health student or #)
Stevens, Mandel

Scientific evaluation of epidemiological studies that deal exclusively with human exposure to toxic agents.
Classroom presentations.

5300. COMPARATIVE MEDICINE AND PUBLIC HEALTH. (2 cr) Anderson, Diesch
Survey of comparative medicine in human relationship to biologic environment; interrelationship between animal
and human health; sources of animal diseases; ecology of zoonoses; food production and hygiene; laboratory
animal medicine.

5301. PERSPECTIVES: INTERRELATIONSHIPS OF PEOPLE AND ANIMALS IN SOCIETY TODAY. (2 or 3 cr,
§5303, §5304, §CVM 5100)

Interrelationship of people and animals from related and/or opposing viewpoints. Social and economic
consequences of problems and issues such as pets and people sharing an urban environment; animal rights; and
differences in cultures and their influence on anlmallhuman relationships.

5310. DISEASES TRANSMITIED BETWEEN ANIMALS AND HUMANS. (4 cr; prereq VPH major or #)
Selected diseases transmitted between animals and human beings with emphasis on diagnostic problems,
epidemiology, prevention, control, and evaluation.

5315. PROBLEMS IN DISEASE CONTROL AND ERADICATION. (4 cr; prereq VPH major or #)
Past and present disease control and eradication programs and factors influenCing degree of success and failure.
Students will develop models for proposed disease control and eradication programs in the United States or a
foreign country for group evaluation and analysis.

5326. RESEARCH IN ANIMAUHUMAN HEALTH. (Cr ar; prereq VPH major or #) Anderson, Diesch
Research in animal health as related to human health.

5330.' EPIDEMIOLOGY I. (4 cr; prereq basic courses in microbiology and statistics, preferably biostatistics) Schuman,
staff

Basic epidemiologic principles applicable to infectious and noninfectious disease; host·agent·environment
complex; factors underlying spread of infectious disease; laboratory applications of statistical and epidemiologic
methods.

5331. FUNDAMENTALS OF BIOSTATISTICS. (3 cr) Visiting lecturers
Rates, probability methods, statistical inference, sampling distributions.

5332, FUNDAMENTALS OF EPIDEMIOLOGY. (3 cr) Visiting lecturers
Basic epidemiologic concepts and methods of investigation of diseases.

5333. PRINCIPLES OF EPIDEMIOLOGY. (4 cr; prereq course in micrObiology, a basic course in biostatistics) Mandel
Introduction to basIc concepts and methods of epidemiology related to ascertainment of disease etiology and
development, implementation, evaluation of disease prevention programs.

5335. EPIDEMIOLOGY OF INFECTIONS AND COMMUNICABLE DISEASES. (3 cr; prereq basic epidemiology and
biostatistics) Schuman

EpidemiologiC evaluation of host-agent-environmental factors in planning and implementing methods for
surveillance, investigation, control, and eradication of Infections and communicable diseases with public health
significance.

5336. INFECTIOUS DISEASE EPIDEMfOLOGY. (3 cr; prereq basic epidemiology and biostatistics) Visiting lecturers
Factors involved in epidemic occurrence; clinical response to infection; impact of zoonoses on humans;
immunologic responses; vaccine evaluation.

5338. HOSPITAL EPIDEMIOLOGY AND INFECTION CONTROL. (3 cr; prereq basic epidemiology) Visiting lecturers
ApplicatIOn of epidemiologiC methods to investigation and control of hospital risks (infections, drug reactions,
accidents, excess costs). Review of collection and use of hospital data for patient care evaluation in the context of
current regulatory efforts.

5340. EPIDEMIOLOGY II: STRATEGIES AND METHODS. (3 cr; prereq 5330 or 5333 or #) Mandel
Measures of disease occurrence, and strategies and design principles of etiologic and evaluative studies.
Measurement problems, interactions, sensitivity and precision, validity and the need for data specification and
control of variables.

5342. PUBLIC HEALTH BACTERIOLOGY, (Cr ar; prereq MicB 5216, 5232, 5234, #) Stickle
Bacteriologic and serologic diagnOSIs; public health laboratory administration and methods.

5343. SURVEILLANCE AND CONTROL OF COMMUNICABLE DISEASES, (3 cr; prereq basic epidemiology) Visiting
lecturers

Public health aspects of communicable diseases of importance in the U.S. Surveillance and control of reportable
diseases.
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5344. CLINICAL TRIALS-DESIGN, OPERATION, AND ANALYSIS. (2 cr; prereq basic epidemiology and biostatis
tics) Visiting lecturers

Design of preventive, interventive, therapeutic, and surgical trials; organization 01 collaborative studies.
Techniques for randomization, sample size determination. and data quality control.

5345. EPIDEMIOLOGY OF CANCER. (3 cr; prereq basic epidemiology and biostatistics. 5357 or ~5357) Vlsrting
iecturers

Epidemiology of selected cancer sites. Emphasis on existing gaps in knowledge.

5346. EPIDEMIOLOGY OF CARDIOVASCULAR DISEASES. (3 cr; prereq basic epidemiology, biostatistics. 5357 or
'5357) Visiting lecturers

Epidemiologic aspects of various types of cardiovascular disease. wrth emphasis on murtivariate sellings of
etiologies.

5350. EPIDEMIOLOGY AND HEALTH POLICY. (2 cr; prereq fundamentals of epidemiology and biostatistics or equiv)
Application of epidemiologic methods and principles to workings of hearth services for urtimate purpose of selling
health policies.

5354. ENVIRONMENTAL EPIDEMIOLOGY. (3 cr; prereq 5331 and 5332) Visrting lecturers
Epidemiologic evaluation of potential health effects arising from community-wide nonoccupational environmental
exposures. Data from recent studies on chemical wastes. radiation exposure. and natural disasters. Practical field
approaches to conducting epidemiologic investigations in sellings of great communrty concem. Both acute and
chronic health effects, with particular emphasis on dose-response relationships. latency•and murtiple causation of
disease.

5359. EPIDEMIOLOGY OF OCCUPATIONAL HAZARDS. (3 cr; prereq basic epidemiology and biostatistiCS) Visiting
lecturers

Epidemiologic approaches to hazards of occupation. Selected disease examples.

5360. EPIDEMIOLOGY OF INJURIES. (3 cr; prereq basic epidemiology and biostatistics) Visrting lecturers
Characteristics of accidents. homicide. suicide. and disasters, and application of epidemiologic principles to their
control.

5362. EPIDEMIOLOGY OF OCCUPATIONAL HAZARDS. (3 cr; prereq basic course in epidemiology and statistics)
Epidemiologic methods for studying health effects associated with occupational exposures.

5363. ENVIRONMENTAL EPIDEMIOLOGY. (3 cr; prereq basic epidemiology and biostatistics)
Human heaith effects of pollutants in the ambient environment. including air pollution. radiation. and toxic
substances. Methodology of ecological correlation. cross-sectional. and time-series studies in epidemiology.

5369. PRINCIPLES OF OCCUPATIONAL EPIDEMIOLOGY. (2 cr; prereq bachelor's degree. regis in special
occupational health symposium)

Basic concepts. principles. and methods in epidemiology related to evaluation of health effects of occupational
exposure.

5370. APPLIED EPIDEMIOLOGY. (1 -5 cr; prereq 5330 or 5333. basic course in biostatistics or #) Anderson. Diesch
Application of epidemiologic principies and methods in field studies of outbreaks of zoonoses in terms of planning
investigations; collecting. analyzing. and evaluating data.

5376. ADVANCED STATISTICAL METHODS IN EPIDEMIOLOGY-CATEGORICAL ANALYSIS. (3 cr; prereq 5331
and 5332 or equiv)

General overview of epidemiologic research and role of case-control studies; measurement of relative risk,
confidence limits and tests of significance; concepts of attributable risk; selection ofcontrols and matching in case
control studies; multiple logistic models; miscellaneous topics involving bias. reliability. and errorsof misctassdica
tion.

5377. ADVANCED STATISTICAL METHODS IN EPIDEMIOLOGY. (3 cr; prereq fundamentals of epidemiology and
biostatistics)

Fourfold table in applications to epidemiological and clinical studies. Significance versus magnitude of
association; sample size determination; estimators, tests of hypotheses and confidence intervals for relative risk
and attributable risk; matching and stratification in case-control studies; effects. measurement and control of
misclassification errors.

5379.. EPIDEMIOLOGY AND THE PRACTICE OF PUBLIC HEALTH. (2 cr; prereq epidemiology student or #) Staff
Selected readings with discussion based on these readings.

5380. APPLIED HUMAN NUTRITION. (5 cr; prereq biochemistry or equiv) Leon

5385. PHYSIOLOGY OF EXERCISE. (Cr ar; prereq Phsl 5101 or equiv and #) Leon. Taylor
Effects of exerCise conditioning and decondltioning 0,. body composrtion. metabolism. and function.

5390. NUTRITION INTERVENTION. (2 cr; prereq one nutrition course or #) Mullis. Brown
Various nutrition intervention strategies presently utilized in health programs. Process of selecting appropriate
strategies and evaluating their uselulness in relation to program objectives.

441



L

Fields of Instruction

5391. INTRODUCTION TO BEHAVIORAL EPIDEMIOLOGY. (3 cr; prereq public health or health science student,
professional in health-related discipline, grad in social or behavioral science, or #) Mittelmark

Theoretical, measurement. and research issues in behavioral epidemiology. Lifespan patterns in development,
change, and maintenance of behaviors related to major chronic diseases. Risk-related behaviors from
epidemiological perspective, using concepts of prevalence, incidence, risk, and trends.

5392. PUBLIC HEALTH APPROACHES TO HEALTH BEHAVIOR CHANGE, (3 cr; prereq grad standing or #)
Introduction to public health approaches to health behavior change. Overview of major conceptual models and
methods for promoting positive health pracllces Dr prevenllng adopfion of health-compromising behaviors.

5393. EVALUATION OF COMMUNITY HEALTH BEHAVIOR INTERVENTIONS. (3 cr; prereq grad standing or #)
introduction to evaluating community-based health behavior Intervention programs. Outcome and process
evaluation methodology, measurement of health behaviors, and design issues for evaluating field studies.

5400. INTRODUCTION TO QUANTITATIVE METHODS IN THE BIOLOGICAL AND HEALTH SCIENCES. (4 cr; for
biological and health sciences students; prereq Bioi 1009, Chem 1004-1005, Math 1111 or Math 1201 or
#) Le

Basic quantitative methods for design and analysis of clinical and laboratory studies in biology and health
sCiences.

5401. QUANTITATIVE METHODS IN THE HEALTH SCIENCES. (3 cr; for medical and health sciences students; prereq
5400 or #)

Reliability in diagnosis and clinical laboratory measurement; logic of design in prevalence surveys, retrospective
and prospective studies, and clinical tnals; measures of morbidity and mortality; life tables and survival after
treatment; assays.

5403. COMPUTER APPLICATIONS IN HEALTH SERVICES ADMINISTRATION, (4 cr; prereq non-biometry student.
health sCience regis or #) Finkelstein

Survey of current applications of digital computers for health services, clinical algorithms, and health-related
information systems. Costs, benefits, and interrelationships between data acquisition, reduction, storage,
interpretation, and dissemination for health services. Administration needs for planning, personnel, backup, and
evaluation stressed. Applications illustrated through the use of BASIC computing language and package
computer programs.

5404. INTRODUCTION TO BIOSTATISTICS AND STATISTICAL DECISION. (4 cr) Weckwerth
Variation; frequency distribution; probability; significance tests; estimation; trends; data handling; simple
operations research applications. Statistical approach to rational administrallve decision making. Lectures and
laboratory ,

5408. BIOMETRIC METHODS II. (3 cr; prereq grade of B in 5414 or #) Goldman
Continuation of baSIC stallstical methods including correlation, regression, analysisof variance and nonparametric
tests. Introduction to use of computer (SPSS) for data analysis.

5409-5410. BIOMETRY IN CLINICAL STUDIES I. II. (3 cr per qtr; prereq DDS, MD, DVM, PharmD, clinical nursing
student or #)

Introduction to numerical and graphical treatment ofdata from dental, medical, and veterinary research. Examples
taken from recent literature. Design, conduct, and analysis of clinical studies. Validity and reliability of
measurements and calibrallon studies for clinicaJ setting. Evaluation of presentation, analysis, and interpretation
of data in clinical literature.

5413. VITAL AND HEALTH STATISTICS. (1 cr) Kjelsberg
Morbidity, mortality, fertility, health personnel and faci/ities, data sources; demographic characteristics and
projections; rates; adjustment of rates; federal-state·local statistical programs.

5414. BIOMETRIC METHODS I. (3 cr; prereq public health or grad regis or #) Boen, Goldman
BaSIC quantitative methods for public health students including descriptive statistics; graphic methods; measures
of variation; estimation concepts and procedures; random sampling; confidence intervals for means and
proportions; t and chi-square tests of significance.

5430. BIOMEDICAL COMPUTING I. (4 cr; prereq algebra or #) Ellis
Introduction to digital cC'llputers and their use in biology and medicine through an Interactive programming
language such as BASIC. Simple algorithms for data processing and data quality assurance; using and modifying
statistical and graphical library programs; elements of conversational programming.

5431. BIOMEDICAL COMPUTING II. (4 cr; prereq 5430 Or #) Rich
Additional health-related applicallons of digital computers using FORTRAN. Computer organization; magnetic
diSC and tape file processing; statistical and analytical package programs; sequential and hierarchical file
management.

5432. BIOMEDICAL COMPUTING III. (4 cr; prereq 5431 or #) Ellis
Survey of health information systems for inpatient, outpatient, and clinical research use, including status of current
systems, costs and benefits, and legal/ethical considerations. System 2000 used for class problems.

5433. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE I: PHYSIOLOGICAL MONITORING
AND TESTING. (3 cr, §LMed 5196; prereq 5432 Or #) Finkelstein

Role of the computer in monitoring and testing patients; hardware and software requirements for processing
clinically signilicant signals; comparison and evaluation of currently available systems.
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5434. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE II: INTRODUCTION TO MEDICAL
DECISION-MAKING TECHNIQUES. (3 cr, §LMed 5197; prereq 5432 and 5452 or #) Connelly

Introduction to biometrical concepts and techniques used to support the medical decision process, including test
efficacy, decision analysis, Bayes theorem. and multivariate analysis. Current studies of the medical problem
solving process, and computer-based medical decision support systems.

5435. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE III: DEVELOPMENT OF CLINICAL
INFORMATION SYSTEMS. (3 cr, §LMed 5198; prereq 5432 or #) Finkelstein. staff

-' Selected topics in clinical information systems, with emphasis on system development in clinical laboratory,
pharmacy, nursing, and medical records system.

5436. ANALYTICAL TECHNIQUES FOR HEALTH DELIVERY SYSTEMS. (3 cr; prereq 5452 and FORTRAN or #)
Gatewood

Operations research and systems analysis techniques applied to health service systems. Applications of linear
programming, theory of queues. activity networks, and inventory models in health care systems.

5446. BIOCOMPUTING CONSULTING SEMINAR. (3 cr; prereq biometry student, 5432, 5452 or #) Gatewood
Overview of computer hardware, operating systems, languages and program packages for health sCience
applications. Case examples illustrate roles and responsibilities of project manager in analyZing requirements of
health science clients, designing and specifying computer intertaces, and supervising development, training,
documentation, and evaluation for implementation effort.

5450. BIOMETRY I. (4 cr; prereq familiarity with basic concepts of calculus or #) Jeffries
Probability models, including binomial. POisson, and Gaussian, with applications in biological and health sciences;
hypothesis testing and internal estimation for Gaussian model, using SPSS for computations.

5452. BIOMETRY II. (4 cr; prereq 5450) Jeffries
Inference for binomial and Poisson probability models, with health science applications; Chi square applied to
frequency data; regression and correlation techniques. with applications in bioassay; one-way analysis 01
variance and multiple comparison techniques.

5454. BIOMETRY III. (4 cr; prereq 5452 or #) Goldman, Le
Multiple regression and analysis of variance techniques for biological and health science data. Topics include
model selection, randomized blocks, covariance, relationship or regression and ANOVA. Use of SPSS computer
package for analysis.

5456. BIOMETRY CONSULTING SEMINAR. (Cr ar; prereq biometry student) Boen, staff
Consultant and client interaction; communication and formulation of the biometric problem. Role and responsibility
of the biometrician. Robustness and relevance of frequently used analytical techniques. Internship experiences.

5459. INTRODUCTION TO MATHEMATICAL THEORY IN BIOMETRY. (3 cr; prereq 2 qtrs calculus or #) Jeffries
Generating functions, curve fitting, iterative estimation, tests, propagation of error, and related topics with
illustrations from epidemics and population growth, bioassay, clinical trials, demography. and other bio-health
science areas.

5460. DEMOGRAPHY AND HEALTH. (3 cr, §Soc 5561; prereq biometry or epidemology major or #) McHugh
Demographic parameters of mortality, fertility, morbidity, and migration. Sources of demographic data in
censuses, surveys, and registration systems. Refinement and adjustment of parameters by factor specification
and standardization. Measurement of reproductivity and population change. Generation and current life tables.
Stationary and stable population models. Population estimation and projectIon.

5461. BIOMETRIC TOPICS IN EPIDEMIOLOGY. (3 cr; prereq biometry or epidemology student or #) Kjelsberg
Relative risk; summarization of rates; misclassification; matching designs; incidence as a function of several
variables; selection; Clustering, familial aggregation.

5462. CLINICAL TRIALS AND LIFE TABLE TECHNIQUES. (3 cr; prereq biometry or epidemology student or #) Staff
Introduction to methodology of large-scale collaborative clinical trials; case examples; operational aspects of a
data center. Elementary life table techniques and application to follow-up studies in medicine and public health.

5470. TOPICS IN BIOMETRY. (Cr ar; prereq #)
Selected readings with discussion based on these readings.

5471. BIOMETRY LITERATURE SEMINAR. (2 cr; prereq BHIS grad student or #) McHugh
Basic journals and references of biometry. Orientation to current biometric research problems. Use of online
literature retrieval methods and bibliographic references such as Index Medicus. Preparation and delivery of
technical presentations.

5500. HUMAN GROWTH AND DEVELOPMENT: HEALTH IMPLICATIONS. (3 cr)
Overview of stages of human growth and development and of their implications for physical and psychosocial
health throughout the life span.

5502. PROGRAM PLANNING AND DEVELOPMENT IN PUBLIC HEALTH NURSING. (3 cr; prereq 5509, grad status.
5806 or equiv) Spradley

Planning, development, implementation, and evaluation of health programs in context of community health needs
assessment. Application of organizational development and planned change theories to program planning.
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5503. COMMUNITY HEALTH SYSTEMS DEVELOPMENT: A PUBLIC HEALTH, COMMUNITY·ORIENTED PER·
SPECTIVE. (3 Cr [1 cr fieldwork]; prereq grad or MPH student) Lentsch

Community health systems development: public policy, health planning, systems design, community organiza
tion.

5504. COMMUNITY HEALTH SYSTEMS MAINTENANCE. (2-3 cr; prereq 5503 or #) Lentsch
Maintaining community health systems: subsystems, group processes, coordination, information systems, quality
assurance, community organizations, consumer advocacy, volunteers, grantwriting. Optional fieldwork.

5506. PUBLIC HEALTH LEADERS AS EDUCATORS. (3 cr; prereq 5509 Or #)
PhilosophicallVaiue perspectives on education and persons as teachers/learners. Transformational learning and
leadership for non-education specialist public health leaders.

5507. CONSULTATION IN HUMAN SERVICES. (2-3 cr [1 cr fieldwork opt]) Lentsch
Consultation theory and methods applied to human services: community, organizational, and clinical. Develop
ment of contracts, work plans, evaluation, and project reports.

5509. INTRODUCTION TO PUBLIC HEALTH NURSING. (3 cr; prereq public health nursing student) White
Knowledge, theories, models and frameworks. Philosophical, historical, and contemporary perspectives. Links
public health nursing with public health, management, and other sciences and disciplines.

5510. RESEARCH METHODOLOGY IN PUBLIC HEALTH NURSING. (1-3 cr; prereq #) Staff
Guidance in development of study design, implementation, end analysis.

5511. HEALTHY ADULTS: A PUBLIC HEALTH PERSPECTIVE. (3 cr) Ostwald
Models and theories of health and wellness as they relate to adult population in pluralistic society. Educational,
engineering, and enforcement interventions used in primary prevention: ethical considerations, compliance rates,
and economic implications.

5512. ADULTS AT RISK: A PUBLIC HEALTH NURSING APPROACH. (3 cr; prereq 5511 or #) Ostwald
Secondary prevention emphasized as students develop health maintenance protocols for specific aggregates of
adult population. PRECEDE model of health education used to develop community-based health education
programs aimed at reduction of morbidity and mortality.

5513. TOPICS: ADULT HEALTH. (1-3 cr; prereq #) Ostwald
Individualized, directed instruction of selected problems and current issues in adult health for public health nurses.

5515. SEMINAR: ISSUES IN ADULT HEALTH. (2 cr; prereq #) Ostwald
Contemporary issues. Integration with major issues in nursing and public health.

5516. ETHICAL DIMENSIONS OF PUBLIC HEALTH NURSING PRACTICE (1 cr; prereq grad or #) Aroskar
Ethical issues and dilemmas that confront public health nurses and agencies. How ethicallvalue aspects Interlace
with political, legal, economic, and cultural considerations.

5517. THE ELDERLY: A HIGH RfSK POPULATION. (3 cr) Ostwald
Characteristics of over-65 age group that place them at high risk for disabiiity, institutionalization, and death.
Heaith maintenance, rehabilitation, and alternatives to institutionalization.

5519. HEALTH MAINTENANCE IN THE COMMUNITY: CONTINUUM OF CARE. (Cr ar; prereq #) Lentsch, Ostwald
Exploration of comprehensive multidisciplinary, multi-systems approaches to maintenance of wellnes$ in
populations with long-term health problems. Independent study.

5521. PUBLIC HEALTH NURSING: EDUCATION I. (3 cr; prereq 5509) Aroskar
Seminar/practlcum. Issues and Trends, roles and responsibilities of undergraduate nursing faculty.

5522. PUBLIC HEALTH NURSING: EDUCATION II. (3 cr; prereq 5509, 5521) Aroskar
Seminaripracticum. Planning, development, implementation, and evaluation in undergraduate nursing programs.

5523. PUBLIC ETHICS/POLITICS AND PUBLIC HEALTH. (2-3 cr; prereq School of Public Health student or #) Aroskar
Ethicallvalue aspects related to decision making in public health inverventions. Responsibilities of state in relation
to health, politiCS, and public ethics; distributive justice in pluralistic society.

5529. PUBLIC HEALTH NURSING SEMINAR: LEADERSHIP ROLES IN PUBLIC HEALTH NURSING. (1 cr; prereq
public health nursing grad) Ostwald

Role theory as basis for analyzing roles and functions of contemporary public health nursing leaders. Students
design roles for themselves that demonstrate synthesis of public health knOWledge and skill.

5530. PUBLIC HEALTH NURSING PRACTICUM. (1-4 cr; prereq #) Aroskar
Guided application of education and'or management concepts and theories to delivery of indirect public health
nursing services in community-based settings.

5531. PUBLIC HEALTH NURSING PRACTICUM. (1-4 cr; prereq #) Aroskar
(Continuation of 5530)

5532. PUBLIC HEALTH NURSING SEMINAR II: RESEARCH STUDIES IN PUBLIC HEALTH NURSING. (1 cr; prereq
#) Ostwald

Presentation and critique of completed research. Required of all public health nursing (MPH) students.
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5543. CHILD HEALTH: A PUBLIC HEALTH NURSING PERSPECTIVE. (3 cr; prereq RN or sr nursing student)
Berkseth

Health status and needs of U.S. children, current public health nursing interventions, implications for future
practice.

5544. HEALTH OF CHILDREN IN DAY CARE. (3 cr; prereq upper dlv or grad In health sciences or related field, #)
Physical and psychosocial health risks of young children in day care; current and potential health promotion and
disease prevention strategies for this population,

5545. PUBLIC HEALTH NURSING OF CHILDREN 5 TO 12. (3 cr; prereq grade of B in 5543) Berkseth
Major factors impacting physical and psychosocial health of children 5 to 12 years, family and community systems
that care for them.

5547. TOPICS: PUBLIC HEALTH PRACTICE WITH CHILD POPULATIONS. (1-3 cr; prereq #) Berkseth
Selected topics in pUblic health practice with child populations.

5550. NURSING ADMINISTRATION SEMINAR I. (3 cr) Spradley
Management and organizational concepts and theories.

5551. NURSING ADMINISTRATION SEMINAR II. (5 cr) Spradley
Selected organizational and management issues.

5552. NURSING ADMINISTRATION SEMINAR III. (3 cr) Spradley
"State of the Art" of nursing administration in context of external organizational environment. Synthesis with public
health practice.

5575. TOPICS IN PUBLIC HEALTH NURSING. (Cr ar; prereq #) Staff
Individualized learning experiences arranged with public health nursing faculty.

5576. THE POLITICAL PROCESS IN PUBLIC HEALTH. (3 cr; prereq MPH student or grad or #) Lentsch
Preparation for essuming leadership in health policy arena. Policy development; polllJcal, legislative, and
regulatory processes; political strategies in public health.

5582. COLLABORATIVE HEALTH CARE PRACTICE IN GERONTOLOGY. (2 or 3 cr) Ostwald
Theories of aging. Critical issues in providing health care for elderly. Clinical focus on assessment and
management of common health problems of the older adult within a holistic, interdisciplinary framework. Clinical
experience with older adults in ambulato!)' and long-term care settings is optional.

5590. THEORY AND PRACTICE OF OCCUPATIONAL HEALTH NURSING. (1-4 cr; prereq public health nursing or
occupational health and safety student) Richard

IntrOduction to major concepts and issues in occupational health and safety. Identification of conceptual
framework for working with aggregate population of workers. Correlated field experiences.

5592_ PLANNING AND COORDINATING AN EMPLOYEE HEALTH SERVICE PROGRAM. (3 cr; prereq occupational
health nursing student) Richard

Role development of occupational health nurse specialists related to various organizational structures, employee
benefit programs, and health needs of workers. Students participate in evaluation component of an employee
health program.

5593. TOPICS IN OCCUPATIONAL HEALTH AND ILLNESS. (2 cr; prereq grad or MPH student or #) Richard
Major occupational health problems and tools utilized in their prevention andlor management. Primarily for
students in the occupational health programs of medicine, nursing, industrial hygiene, and industrial safety, and in
toxiCOlogy, epidemiology, and other areas of environmental and public health.

5594. INJURY PREVENTION IN THE WORKPLACE, COMMUNITY, AND HOME. (3 cr; prereq basic epidemiology
course or #) Gerberich

Injury problems affecting public in workplace. community, and home; strategies for prevention and control.

5595. SEMINAR: SAFETY IN THE WORKPLACE. (1 cr) Gerberich
Hazard analysis and prevention and control of injuries to the worker.

5596. PROBLEMS: SAFETY IN THE WORKPLACE. (2 cr; prereq occupational health and safety or grad or MPH
student or #) Gerberich

Interdisciplinary approach to systematize and analyze data relevant to hazards in workplace. Forum format
provides opportunity for students to further synthesize and evaluate findings.

5597. TOPICS: INJURY PREVENTION IN THE WORKPLACE, COMMUNITY, AND HOME. (1-3 cr; prereq basic
course in epidemiology or #) Gerberich

Selected projects: opportunity for students to pursue projects relevant to injury problems.

5610. PRINCIPLES OF MATERNAL AND CHILD HEALTH. (3 cr) ten Bensel
For those who work or plan to work in programs delivering services to families. Introduction to maternal and child
health: terminology, principles, and concepts of primary care, health maintenance, preventive care, organization,
and evaluation.
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5611. PROGRAMS IN MATERNAL AND CHILD HEALTH. (3 cr) ten Bensel, staff
Current programs including C&Y, MIC, family planning, nutrition, dental care, EPSDT, neonatal intensive care,
genetics, and school heelth. Community program leaders participate in class diScussion.

5612. HUMAN GENETICS AND PUBLIC HEALTH. (3 cr; prereq #) Schacht I
Evaluation of current studies in human genetics and applications to community health.

5613. CHRONIC AND HANDICAPPING CONDITIONS OF CHILDREN. (3 cr) Leonard, Nelson 1
In~depth look at the epidemiology, identification, management, follow· up. and prevention of chronic and
handicapping conditions of children Community programs lor emotional, physical, and Intellectual handicaps. ~

5614. FIELD EXPERIENCE IN MATERNAL AND CHILD HEALTH. (Cr ar; prereq MCH grad student) ten Bensel, staff I

Field expenences selected by students to meet their career goals. I

5615. HEALTH OF THE SCHOOL AGE CHILD. (3 cr; prereq 5610. grad student or #)
Review of major health problems among children of school age; methods of providing and evaluating school
health services.

5618. YOUTH AND HEALTH: AN INTRODUCTION. (3 cr, §YoSt 5133) Baizerman
Age-specific morbidity and mortality data regarding youth used as basis for class discussion and individual work
on a health topic important to a youth population. Introductton to a youth development concept for use In problem
analysis. ..

5620. CHRONIC AND HANDICAPPING CONDITIONS OF CHILDREN: PREDICTION AND INTERVENTION WITH
HIGH RISK INFANTS AND YOUNG CHILDREN. (3 cr; prereq 5613 or #) Leonard, Schact

Children who are handicappd, chronically ill or al nsk, from the prenatal period through age 4, and families.
Problems in Identltylng the infant at risk; analysis of various regional and state programs for screening,
assessment. and diagnosis; cntical examination of selected early interventton strategies; relationships between
parents, health care providers, and educators; in·depth exploration of relevant legislation, needs, and concerns of
this age group. Organization of medical care for the chronically ill child.

5621. MATERNAL AND CHILD HEALTH STUDENT/FACULTY SEMINAR. (1·3 cr; prereq MCH grad student) ten
Bensel, staff

Weekly discussion group allowing interaction between MCH students and faculty. Format decided by students;
includes presentatton of tOPiCS of student interest. MCH faculty members act as resource persons.

5623. MATERNAL HEALTH. (3 cr; prereq #) Lia-Hoagberg
Maternal needs. services, and issues (adult and adolescent pregnancy. reproductive health and family health).
Preventive health and high risk problems and care systems for childbearing women in context of sOCiocultural,
economic, and environmental factors

5624. INTERNATIONAL HEALTH. (Cr ar, §Ped 5525; prereq #)
Major health care problems in developing countries, political and economiC constraints involved, and realistic
possibilities for solution. Nutritional disturbances, tropical diseases, socioeconomic factors of family health, the
role of folk medicine as a health resource, the use of health auxllianes and the role of the physician in training them,
tactors that playa crucial role in patient acceptance.

5625. WORKING WITH ADOLESCENTS WORKSHOP. (1 cr) Blum
For teachers, school administrators, school nurses, and others dealing with teenagers. Presentation of major
problems of youth from perspectives of professionals and teens. Drug use, teen sexuality. juvenile delinquency,
normal adolescent problems and concerns.

5628. ADOLESCENT ABUSE. (3 cr) Blum
Issues related to physical and sexual abuse of teenagers; physical and psychological manifestations of abuse.
incest and sexual assaUlt, sexual abuse of males, consequences. treatment approaches. legal and ethical issues.

5629. PSYCHOSOCIAL ASPECTS OF CHRONIC ILLNESS AND HANDICAPPING CONDITIONS IN SCHOOL-AGE
CHILDREN AND ADOLESCENTS. (3 cr; prereq 5613. 5620 or #) Leonard

Impact of chronic disease and handicapping conditions on development, including cognitive, sexual, social,
educational, and vocational, of schaal-age and adolescent individuals~ Current legislation, policies, and programs.
Relationships between health care and education personnel. the family. and the child or adolescent. Special
needs of the terminally III and her or hiS family.

5630. FAMILY PLANNING ISSUES IN MATERNAL AND CHILD HEALTH. (3 cr) Lia-Hoagberg
Family planning and related issues, relationship to maternal and child health. Family decision making and problem
solVing. Opportunity for students to analyze issues and determine policy.

5633. INTRODUCTION TO RESEARCH METHODS: UNDERSTANDING SOCIAL BEHAVIORAL RESEARCH IN
THE HEALTH SCIENCES. (3 cr) Resnick

Research deSign. sampling. measurement. survey research. interviewing. field methods, qualitative vs. quantita- ..
tive approaches, content analysis, coding. funding, and ethical dimensions of research activity. Promotes
understanding of and applied skills in research,

5634. HEALTH PROBLEMS OF YOUTH. (3 cr) Blum
Major health problems from multiple perspectives: morbidity and mortality data, public health professionals and
youth~ SUICide and accidents, pregnancy, sexuality, drug use and abuse, physical and sexual abuse, depression
and loneliness. Framework presented to develop prevention programs.
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5635. INTRODUCTION TO CONSULTATION IN YOUTH WORK. (3 cr, §YoSt 5711; prereq #) Saizerman
Major conceptual models for understanding consultation; use to analyze program development, research,
program evaluation, clinical cases. Roles of consultant and consultee. Ethical issues. Focus an learning about, not
how to do, consultation.

5639. PREVENTION: THEORY, PRACTICE, AND APPLICATION IN PUBLIC HEALTH SERVICE. (4 cr) Schanedlin§
Current issues and controversies concerning prevention and how it relates to health services. History, idea of
prevention, terminology, life style Intervention, programs and legislative issues, education, roles, and implications
for societal action...

5642. CHILD ABUSE AND NEGLECT. (3 cr) ten Bensel
Survey of basic concepts and knowledge of child abuse and neglect. HistOrical overview; balance sf rights
between children and parents. Examples of child abuse and neglect, why it occurs, Its consequences, and how
society can intervene to prevent it.

5649. TOPICS: MATERNAL AND CHILD HEALTH. (Cr ar; prereq #) Staff
Selected readings and problems.

5650. DENTAL HEALTH. (1 cr; for nondentists and non-dental-hygienists; prereq #) Block
Conditions resulting in tooth decay and loss; preventive and corrective measures; aral hygiene; community

... programs for dental health.

5651. PHILOSOPHY AND CONCEPTS OF PREVENTIVE DENTISTRY. (V ar prereq dental public health student or
#) Stallard

Basic concepts of preventive dentistry, etiology, and preventive procedures for dental diseases; relationshill
between oral and general disease processes; organizing and evaluating preventive dentistry programs.

5652. CURRENT ISSUES IN DENTAL PUBLIC HEALTH. (Cr ar; prereq dental public health studerlt or #) Siock,
Johnson

Review and discussion of recent dental literature and current controversies involving dentistry and the ~ublic.

5653. DENTAL PROGRAM DEVELOPMENT. (2-4 cr; prereq dental public health student, 5658 or #) Siock
Project design and proposal development for dental health programs. !"roposal writing process, funding sources
and budget preparation, deSign of mlnlproject, development of proposal.

5654. TOPICS IN DENTAL PUBLIC HEALTH. (Cr ar; prereq dental public health student or #) Staff
Selected readings with discussion based on these readings.

5656. DENTAL HEALTH ADMINISTRATION. (Cr ar; prereq #) Block, staff
The management process In the delivery of dental services.

5657. INDEPENDENT STUDY IN DENTAL PUBLIC HEALTH. (Cr ar; prereq dental public health student or #) Staff
Independent stUdy under tutOrial gUidance of selected problems and current Issues In the field of dental health and
dental health services.

~ 5658. ECOLOGY OF DENTAL HEALTH. (Cr ar; prereq dental public health student or #) Block, Johnson
Role of dentistry in health care system. Topics include dental epidemiology, dental health education. dental
personnel problems, economic and political influences on dentistry, and sociocultural implications tor dental
health.

5659. ANALYSIS OF DENTAL HEALTH EDUCATION. (2-4 cr; prereq dental publiC health student or #) Siock
Examination of educational objectives, resources, barriers, methods, target populations and outcomes of current
programs in terms of effectiveness and practicality; development of priorities in planning dental health educational
programs.

5660, FIELD EXPERIENCE IN DENTAL PUBLIC HEALTH. (Cr ar; prereq student In dental public health or #) Block.
• Johnson, staff

Supervised field experience in selected community or public health agencies and institutions.

5662. COMMUNAL WATER FLUORIDATION: EFFICACY AND SAFETY. (3 cr; prereq dental public health student,
5361,5330,5414 or #)

Fluoridation issue from an epidemiological perspective. Biological eHlcacy and safety of Huoridation, literature,
statistical interpretations, and research methodologies. DeSign ot indiVidual research projects.

5663.' ADMINISTRATIVE RESIDENCY IN DENTAL PUBLIC HEALTH. (2-4 cr; prereq #) Siock, staH, clinical
preceptors

Eleven months of fieldwork In an approved community or public health agency; delivery ot dental services and
... implementation of programs; solution of management problems and special projects. I"reparatlon offormal report.

5700.' PUBLIC HEALTH ADMINISTRATION I. (Cr ar; prereq public health administration student or #) Siock
Structure, basic functions, and actiVities of public health agencies.

5701. PUBLIC HEALTH ADMINISTRATION fl. (1 cr; prereq publiC health adminlstrallon student, 5700 or #) Siock,
Sandberg

Issues, problems, activities, structure of local and federal public health agencies.
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5702. PUBLIC HEALTH ADMINISTRATION III. (1 cr; prereq public health administration student. 5701 or #) Block
Issues, problems, structure, and activities of other agencies that influence public health, and their relationship to
public health agencies.

5703. PUBLIC HEALTH ADMINISTRATION CLERKSHIP. (Cr ar; prereq public health administration student or #)
Block

Assignment to Minnesota Department of Health or other health agency for supervised work on a project of limited 1
scope. Preparation of formal report.

5704. FIELD EXPERIENCE IN PUBLIC HEALTH ADMINISTRATION. (Cr ar; prereq public health adminstration ..
student or #) Block, staff

Supervised field experience at management level in selected community or publiC hearth agencies and
institutions.

5707, INDEPENDENT STUDY: PUBLIC HEALTH ADMINISTRATION. (1-12 cr; prereq public health administration
student or #)

5709. MENTAL HEALTH ADMINISTRATION, (1-3 cr; prereq student in mental health administration training project)
Historical overview, trends, governance, work force issues, disability groups, treatment controversies, legal
aspects, financial considerations, and standards of quality assurances of mental health services.

5710. REGULATION AND HEALTH. (3 cr; prereq public health grad or health-related professional with BA or #)
Process of regulation in public health context. Perspectives of major disciplines on regulation, movement toward
regulatory reform, nontraditional forms of regulation. Principles of administrative law; case studies in variety of
health-related areas.

5711. PUBLIC HEALTH LAW. (4 cr; prereq public health student or #) Mcinerney
Basic concepts of the law, legislative process, legal bases for existence and administration of public hearth
programs, legal aspects of current public health issues and controversies, and regulatory role of government in
health services system.

5712, PRINCIPLES OF ORGANIZATION AND MANAGEMENT OF HEALTH MAINTENANCE ORGANIZATIONS I. (2
cr; prereq public health administration student or #) Rupprecht

Concepts, history, legislation, organizational structure, planning, administration, HMOs, prepaid group practices
and ambUlatory care centers, and role of prOViders and consumers in these settings at national, state, and local
levels.

5713, PRINCIPLES OF ORGANIZATION AND MANAGEMENT OF HEALTH MAINTENANCE ORGANIZATIONS II.
(2 cr; prereq pCJblic health administration student, 5712 or #) Rupprecht

Management of HMOs, prepaid group practices, and ambulatory care centers. Legal aspects of ethical concerns,
quality assurance, financial management, impact on public health, international comparisons, impact of payment
mechanisms and systems.

5715, ADMINISTRATIVE DECISION MAKING IN PUBLIC HEALTH AGENCIES. (2 cr; prereq public health administra-
tion student or #)

Process of public or government decision making from an administrative perspective. Case studies involving
health issues and decision making based on state government situations. Case study analysis, group discussions,
student presentations, interviews with public health decision makers and their staffs.

5720. INTERPERSONAL EFFECTIVENESS IN HEALTH ADMINISTRATION, (2 cr; prereq public health administration
student or #) Veninga

Skill development course. Health services organization as social system, how administrator can function most
effectively. Diagnosis of health of organization, performance reviews, employee interviews, development and
evaluation of resumes, delegation of authority, effective forms of organization, time management, supervision
techniques, political realities of organizational behavior.

5723. ADMINISTRATIVE RESIDENCY. (Cr ar; prereq public health administration student or #)
Ten months of fieldwork in an approved health care planning or operating organization; rotation through
departments, solution of management problems, and special projects. Preparation of thesis and formal report.

5730. MULTIDISCIPLINARY ASPECTS OF HEALTH PROMOTION/DISEASE PREVENTION, (2 cr; prereq public
health administration student or #)

Concepts and issues in disease prevention and health promotion. Medical, administrative, economic, public
policy, and behavioral factors considered in examining history, controversies, current issues, legislation, cost!
benefit, and state of the art.

5731, ADMINISTRATIVE ASPECTS OF PLANNING DISEASE PREVENTIONIHEALTH PROMOTION PROGRAMS.
(Cr ar; prereq public health administration student or #)

Knowledge and skills for planning disease prevention and health promotion programs; determining prioritized
health risks and problems from use and analysis of available data; planning process for setting up prevention/pro
motion programs. Management skills required for implementing, conducting, and evaluating programs.

5732. COMPETITION IN THE DELIVERY OF HEALTH SERVICES: A PUBLIC HEALTH PERSPECTIVE. (3 cr; prereq
grad or health-related professionals or #)

Current trends, proposals, regUlatory alternatives, alternative delivery system, reactions and behavior of
providers, advertising and marketing, role of antitrust agencies and courts related to competition with focus on
public health implications.
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5739, TOPICS: PUBLIC HEALTH ADMINISTRATION. (Cr ar; prereq student in public health or in health-related
profession with baccalaureate degree or #)

Selected readings in public health administration. Discussion.

5740. ORGANIZATIONAL BEHAVIOR. (3 cr; prereq f5742 and hospital administration student or #) Gordon
Human behavior in organizations. Motivation, leadership, influence of organizatiOnal structure, informal group
behavior, interpersonal relations, superviSion. Preventing and solving problems among individuals and groups in
organizations,

5741. ORGANIZATIONAL THEORY. (3 cr; prereq hospital administration student or #) Choi
Application of organizational theory and methods of interorganizatlonal relationships using the multihospital
system as a focus,

5742. HOSPITAL ORGANIZATION AND MANAGEMENT. (3 cr; prereq hospital administration studenf or #) Johnson
Role of hospital in delivery of health services and relationships with other elements of health care system,
Problems of achieving results, governance, medical staff, and role of administrator.

5743. MANAGEMENT OF DEPARTMENTS WITHIN HEALTH SERVICES ORGANIZATION. (2 cr; prereq 5742)
Organization. operation, and control of selected departments of health services organizations, integration of
departments and role of department manager.

5744. PRINCIPLES OF PROBLEM SOLVING IN HEALTH SERVICES ORGANIZATIONS. (3 cr; prereq hospital
administration student or grad-level student and #) Dornblaser, staff

Lectures, seminars, and demonstrations on problem solving theory and techniques. Management problem
solving of cases. Solution of a management problem Within health services organization and presentation of
report,

5745. ADVANCED PROBLEM SOLVING IN HEALTH SERVICES ORGANIZATfONS. (3 cr; prereq 5744) Dornblaser,
Sweetland

Solution of specific administrative case problems.

5746. CLERKSHIP. (3 cr; prereq 5744, hospital administration student) Staff
Survey and solution of management problem in a local health services organization; preparation of formal
management report.

5747. HUMAN RESOURCES MANAGEMENT. (3 cr; prereq hospital administration student or #) Staff
Introduction to concepts in human resources management as applied to health services organizations.
Relationship between human resources management and general management. nature of work. nature of human
resources, compensation and benefits, personnel planning, recruitment and selection, training and development,
employee appraisal and discipline. and union-management relations.

5749. ADMINISTRATION OF SERVICES TO AN AGING CLIENTELE. (4 cr) Stryker-Gordon
Management in long-term care organizations. Institutional living in nursing homes. Lectures. field visits, and
research papers.

5751. PRINCIPLES OF MANAGEMENT IN HEALTH SERVICES ORGANIZATIONS. (3 cr) Culbertson
Lectures and case studies on the role of health care services administrators, principles of management, and the
administrative process.

5752. PLANNING FOR HEALTH CARE ORGANIZATIONS. (3 cr; prereq hospital administration studenl or #) Bieter,
Sweetland

Institutional planning, role of program and physical facilities planning.

5753. CORPORATE PLANNING. (3 cr; prereq MHA student or #) Staff
Seminar on corporate planning; what it IS and how it should be used, strategic planning and objectives; creating
action and contingency plans; environmental scanning-use of data, managing external forces; human side of
planning.

5756. FINANCIAL ACCOUNTING IN HEALTH ORGANIZATIONS. (4 cr; prereq hospital administration student or #)
Accounting principles and practices applicable to health care organizations with emphaSIS on hospitals and
ambulatory care services; total financial requirements; cost-finding methodologies, third-party payor negotiation;
internal control; internal and external financial reporting.

5757. MANAGERIAL ACCOUNTING IN HEALTH ORGANIZATIONS. (4 cr; prereq 5756) Oszustowicz
Budgeting for hospitals; operational, capital, and cash flow requirements for other health care organizations.

5758. HOSPITAL AND OTHER HEALTH CAPE ORGANIZATION FINANCIAL STATEMENT ANALYSIS. (4 cr; prereq
hospital administration student or #) Oszustowicz

Case studies and readings in the review and analysis of actual hospital financial statements, third-party payor
costs reports, and other financial documents. Application of financial ratios to financial statement analysis.

5760. OPERATIONS RESEARCH AND CONTROL SYSTEMS FOR HOSPITALS. (3 cr; prereq 5404 or #) Dowd
Decision-making framework for both operating and control systems in the hospital environment. Basic modeling
techniques and examples of actual hospital applications.
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5761. QUANTITATIVE METHODS APPLIED TO HEALTH ADMINISTRATION PROBLEMS. (4 cr; prereq basic
stalistlcs) Weckwerth

Application of quantitative methods, including analysis of cyclicities, PERT, data handling systems, simple
ANOVA. linear programming, cost-benefit analysis, and inventory control to solve health problems at administra
tive levels.

5762. EVALUATION CONCEPTS AND METHODS. (3 cr; prereq hospital administration student or #) Moscovice
Theory, practice, and politics of evaluation. All types of evaluative activities, from simple feedback mechanisms to
the evaluation of large-scale programs. •

l.

5763. QUALITY OF HEALTH CARE: EVALUATION AND ASSURANCE. (3 cr; prereq MHA student or #) Staff
Characteristics of health organizations and current standards in health care field; implications for hospital and
health care management, relationship of standards to health care evaluation.

5766. APPLIED FIELD RESEARCH I. (1 cr; prereq hospital administration student or #) Resnick, Weckwerth
Under faculty supervision, students select topic in health care administration and formuiate a research problem
and approach for field study.

5767. APPLIED FIELD RESEARCH II. (3 cr; prereq 5766) Weckwerth
Under faculty supervision, students investigate alternative methodological approaches to the study of the topic
selected In 57e'3 and carry out a field research project.

5768. APPLIED FIELD RESEARCH III. (3 cr; prereq 5767) Weckwerth
Under faculty advisers, students carry out the research analysis of the selected topic and prepare a report of their
analysIs and findings.

5770. TOPICS: HOSPITAL AND HEALTH CARE ADMINISTRATION. (Cr ar; prereq hospital administration student or
#) Staff

Selected readings in hospital and health care administration with discussion based on these readings.

5771. FINANCIAL MANAGEMENT IN HEALTH SERVICES ORGANIZATIONS. (4 cr; prereq one 3-cr college-level
accounting course) SaWer

Total financial requirements to meet legislative, employer, andlor community demand for health care services.
Operational, capital, and cash flow budget management.

5773. MANAGEMENT AND ORGANIZATION WITHIN THE AMBULATORY CARE FACILITY. (15 cr; prereq current
employment as ambulatory care administrator, #) Weckwerth, staff

A 12-month program of on-campus (2 weeks) and independent study that includes periodic seminars and monthly
sessions with clinical preceptors. Management. organizational behavior, problem solving, executive role,
personnel management, financial management, governance, clinicians, productivity and efficiency.

5774. ADMINISTRATIVE AND PROFESSIONAL RELATIONSHIPS WITHIN THE AMBULATORY CARE FACILITY.
(15 cr; prereqq 5773) Weckwerth, staff

A 12-month program of on-campus study (2 weeks) and independent study that includes periodic seminars and
monthly sessions with clinical preceptors. Change theory, ethics, epidemiology, prepaid systems, legal aspects,
planning.

5775. MANAGEMENT AND ORGANIZATION IN HOSPITAL AND HEALTH CARE FACILITIES. (15 cr; prereq current
employment as health care facility administrator or #) Weckwerth, staff

A 12-month program of on-campus residential (2 weeks) and independent study that includes periodic seminars
and monthly sessions with clinical preceptors. Management, organizational behavior, problem SOlving, executive
role. personnel management. financial management, and patient care and support services.

5776. ADMINISTRATIVE AND PROFESSIONAL RELATIONSHIPS WITHIN THE HEALTH CARE FACILITY. (15 cr;
prereq 5775) Weckwerth. staff

A 12-month program of on-campus residential (2 weeks) and off-campus independent study that includes
seminars and monthly classes under clinical preceptors. Board of trustees, medical staff, nursing. hospital law,
medical records, planning, community health systems, continuing health education, change theory.

5777. EXTERNAL FORCES AFFECTING HEALTH CARE DELIVERY. (25 cr; prereq 5774, 5776, 57B6, 57BB or #)
Weckwerth. staff

A 10-month program of on-campus residential (2 weeks) and off-campus study that includes three seminars.
FinanCing. personnel, organiZing, social poliCy. and project planning and design. ReqUired project can be either a
management study or research thesis. Ends with week-long symposium in which students present and defend
thelf projects.

5778. PATIENT CARE MANAGEMENT AND ORGANIZATION WITHIN THE HOSPITAL AND HEALTH CARE
ORGANIZATION. (25 cr; prereq present employment as administrator of patient care [director of nursing
or equlv) or #) Manthey. Weckwerth

A 12-month program of on-campus residential sessions (3 weeks), independent sludy, monthly meetings with
clinical preceptors, and one required seminar. Principles of management, organiZational behavior. hospital
development and organization, personnel management, administrative and professional relationships within the
hospital. role of the patient care administrator, legal aspects, budget, policy development, continuing education.
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5779. MANAGING MULTIPLE FORCES: INTERNAL AND EXTERNAL ASPECTS OF PATIENT CARE ADMINIS
TRATION. (Cr ar; prereq present employment as administrator of patient care [director of nursing or
equivJ, 5778 or #) Gordon. Manthey, Weckwerth

A 12-month program of on-campus (3 weeks) and independent study that begins with 1-week introductory
resldentiai session each August. Seminars on pianning. organizing. sta"ing, directing, and controlling are
scheduled dUring initial phase. Students return to campus the follOWing summer to share and demonstrate the
research projects they have prepared with their peers.

5782. PRACTICUM IN LONG·TERM CARE ADMINISTRATION. (6 cr; prereq 5780, 5781 or #) Gordon, sta"
A 300-hour practicum in a nursing home setting under gUidance of a preceptor and 4 seminar days on campus.

5783. FINANCIAL MANAGEMENT AND PLANNING FOR LONG·TERM CARE. (6 cr) Stryker-Gordon. sta"
Basic tools for financial management in long-term care faCility. Opportunity for practical application of these tools
in class and at the work site for students employed in long-term care facilities.

5785. INTERNAL OPERATIONS OF A MENTAL HEALTH FACILITY. (15 cr; prereq 1 yr experience as mental health
facility administrator or #) Weckwerth. sta"

A 12-month program of on-campus residential (2 weeks) and o"-campus independent study that includes periodic
seminars and monthly classes under program preceptors; principles of management. organizational behavior.
personnel. problem solving and deCision making, financial management, mental health professionals and
paraprofeSSionals, and mental health programs and services.

5786. EXTERNAL RELATIONSHIPS AFFECTING THE ROLE AND FUNCTION OF THE MENTAL HEALTH
FACILITY. (15 cr; prereq 5785) Weckwerth, sta"

A 12-month program of on-campus residential (2 weeks) and o"-campus independent study that includes periodic
semmars and monthly classes under program preceptors; governance, legal aspects. public education and
information, evaluation of mental health programs, prevention and primary treatment in mental health, current
trends and concepts, biostatistics and quantitative methods.

5787. ADMINISTRATION OF THE LONG-TERM CARE ORGANIZATION. (15 cr; prereq #) Gordon, Stryker-Gordon
A 10-month course of independent study with 3 weeks on campus. Problem solving in management, personnel
management, financial management, organizational behavior, legal aspects, and quality assurance areas.

5788. PROGRAM MANAGEMENT FOR LONG·TERM CARE. (15 cr) Gordon, Stryker-Gordon
A 10-month course of independent study with 3 weeks on campus. Program for long-term care patients;
gerontology, interdisciplinary health care services, marketing, change theory, environmental control, planning
community services, and special needs of the mentally ill. mentally retarded, and chemically dependent patient.

5790. SOCIOLOGY OF MEDICINE AND HEALTH CARE: AN INTRODUCTION TO MEDICAL SOCIOLOGY. (4 cr)
Litman

Social and psychological components of health and medical care. Organization and delivery of health care
services, their problems and perspectives; focus on the patient, provider of care, and enVIronment in which health
care services are dispersed.

5791. PUBLIC HEALTH AND MEDfCAL CARE ORGANIZATION. (3 cr; prereq hospital administration students or grad;
A-N only) Resnick

Sociopolitical, economic, and moral/ethical issues confronting public health and medical care system in U.S.
Trends in service provision, human resources, financing and health services organization, and implications for
public health.

5792. HEALTH SERVICES ORGANIZATIONS IN THE COMMUNITY. (1 cr; prereq hospital administration students)
Henry

Lectures, on-site visits to selected health services organizations. Role of the organization and administrator.

5793. ECONOMIC ASPECTS OF HEALTH CARE. (3 cr; prereq hospital administration student or #) Feldman
EconomIc analysis at America's health care sector, emphasizing problems ot pricing, production, and distribution.

• Contributions of health care services to the nation's health.

5794. PUBLIC POLICY IN hEALTH CARE. (3 cr; prereq hospital administration student or #) Kralewski
Development and present status of selected pUblic policy issues in social, economic, and political contexts.
Alternative courses of pOSSible public action reViewed and their outcomes assessed.

5795. PLANNING AND MARKETING HEALTH SERVICES. (3 cr; prereq hospital administration student or #) Rice
Planning for delivery of health services, dynamics of planning process at the regional and community level; policy
and values, analytical measurement.

5796. LEGAL CONSIDERATIONS IN HEALTH SERVICES ORGANIZATION. (3 cr; prereq hospital administration
student or #) Mcinerney

Laws a"ecting administration of hospitals and other health care organIZations; administrative law, corporate and
business law, labor law, civil liability and tax-related issues. Legal Issues relevant to the administrator, decision
making and planning process.

5797. NURSING ADMINISTRATION: EXECUTIVE PRACTICE. (1 cr [sec 1), 2 cr [sec 2J; prereq admission to
ISPIPCAiMPH-nursing administration master's program or #) Manthey

Theories, models, and nature of executive work relevant to nursing administration. Literature critique, practice
principles, discussion and analysis culminating in development of individual frameworks for administrative
practice in patient care delivery.
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5798. RESEARCH METHODS. (3 cr; prereq admission to ISP/PCNMPH-nursing administration master's program or
#) Manthey

Introduction to research processes and methods; processes of systematic inquiry based on scientific inquiry;
building of research skills. Nursing administration focus in applied administration research.

5799. THESIS RESEARCH. (1-6 cr; prereq admission to ISP/PCNMPH-nursing administration master's program or ~
#) Manthey

Research methods: tutorial applied to field research. ... I

5800. RESEARCH PROJECT IN HEALTH PSYCHOLOGY. (1-6 cr)
Individual supervision for participation in a research project in health care psychology.

5801. DIRECTED STUOY IN HEALTH PSYCHOLOGY. (1-4 cr)
Supervised, directed study in health psychology, i.e., application of psychological principles and methods to some
aspect of health care delivery. research, and education. Specific terms arranged direcfly between student and
instructor, to include a statement of objectives, procedures to be followed, anoJ some means of evaluation.

5802. SPECIAL TOPICS IN HEALTH PSYCHOLOGY. (Cr ar; prereq #)
Small group seminars on selected topics and issues in health psychology. Selection 01 topics and procedures
negotiated between students and instructor. ..

5803. MENTAL HEALTH PROMOTION AND MENTAL ILLNESS PREVENTION. (3 cr; prereq grad student in public
health, health sciences, social and behavioral sciences) Williams

Specific mental dysfunctions, their causes and prevention; factors likely to promote and enhance competency and
positive mental health.

5804. FUNDAMENTALS OF HEALTH BEHAVIOR CHANGE. (3 cr; prereq #) Hung
Principles, applications, and translation of early and existing paradigms and theories of learning into principles of
health behavior change. Role of motivation, specific behavior change approaches (e.g., self-reinforcement,
contingency contracting, modeling, biofeedback and self-regulation).

5805. TOPICS: PROGRAM EVALUATION IN PUBLIC HEALTH. (1-4 cr; prereq 5852, #) Garrard
Seminar with directed study and/or class project on selected problems and current issues in program evaluation
research as applied to programs in public health, For students in public health as well as graduate and advanced
undergraduate students in social, behavioral, and health sciences programs,

5806. PRINCIPLES OF PUBLIC HEALTH RESEARCH. (3 cr; prereq grad or Public Health student in statistics or vital
statistics or ~) Garrard

Evaluation of pUblic health research literature and planning for independent research projects. Formulation of
research question, research design, sampling techniques, use of research concepts, and data analysiS. Data
collection techniques inclUding questionnaires, interviews, and data analysis.

5807. CROSS-CULTURAL PERSPECTIVES ON HEALTH BEHAVIORS. (3 cr) Williams
Cross-cultural issues (both international and sub-CUltural) that influence health behaviors of people. What
constitutes culture, how cross-cultural factors are studied.

5850. HEALTH SCIENCES EDUCATION IN THE 20TH CENTURY. (3 cr. §HSU 5022) Garrard
Twentieth-century trends and developments in health sciences education. Educational change and reform.
funding of education, professional regulations (licensure and certification) and their impact on education, and
specialization and professionalism and their effects on education. Medical education paradigm used to examine
these issues; dental and nursing education also examined.

5852. PROGRAM EVALUATION IN HEALTH AND MENTAL HEALTH SETIINGS. (4 cr; prereq 5806 and equiv basic
statistics course) Garrard

For advanced undergraduate and graduate students in fields related to health or mental health. Overview of
evaluation, models of evaluation, obJectives of an evaluative study. sampling of subjects, methods of data
collection, methodological designs, interpretation of data, preparation of final report. and ethical and political
considerations,

5853. BEHAVIORAL MEDICINE I: THEORY, RESEARCH, AND PRACTICE. (3 cr; prereq psychology grad student or
professional in health-related discipline) Hung

Survey of the history of and current issues in behavioral medicine and health psychology. Emphasis on stress and
its management, life-style intervention, preventive measures for public health, psychology of health behavior; self
managament, and health education.

5854. BEHAVIORAL MEDICINE II: SELECTED TOPICS. (3 cr; prereq 5853 and #) Hung
In-depth treatment of two or three of the following tOPiCS each quarter: prevention/management of cardiovascular
diseases and coronary-disease-prone behavior; biofeedback; life-style interventions for persons who are obese.
who smoke. or who are chemically depen~ent; chronic pain; compliance with medical regimens. Guest lecturers.

5855. PSYCHOSOCIAL PROBLEMS OF HUMAN DEVELOPMENT: PREVENTION AND TREATMENT. (4 cr)
Common behavioral problems: adjusting to adolescence, prolonged illness. parenting. resumed disabilities,
alcohol/drug problems, aging, relationship conflicts, work-related stress, and grief and loss. Practical knowledge
about common problems of living; identification of responses that may reduce their debilitating incidence and
prevalence and make use of available. but often overlooked, resources.

452

•

..



..

Public Health

5871. FIELDWORK EXPERIENCE IN HEALTH PSYCHOLOGY. (1-4 cr; prereq health psychology major or #) Staff
Supervised experience in psychological assessment, intervention, and consultation in health care settings,

5888. BEHAVIORAL MEDICINE, (1·4 cr; prereq PhD candidate and 400 hrs clerkship experience or #)
Supervised experience in assessment and management 01 and consultation on psychological problems of mental
illness.

5900, FIELD COURSE liN PUBLIC HEALTH NUTRITION, (1-4 cr; prereq public health nutrition student)
Placement in an approved agency with opportunity for experience in nutritional aspects of public heaith programs.

5901. SEMINAR: PUBLIC HEALTH NUTRITION. (1-6 cr; prereq public health nutrition major) Brown. staff

5902. MATERNAL AND CHILD NUTRITION. (3 cr; prereq 3600 or equiv or #) Brown
Nutrient functions and requirements throughout pregnancy, lactation, inlancy and childhood.

5903. NUTRITIONAL ASSESSMENT. (1-2 cr; prereq 3600 or equiv or #) Brown
Methods used to assess nutritional status of populations and individuals throughout various stages of the lile
cycle.

5904. FACTORS AFFECTING NUTRITION BEHAVIOR. (2 cr; prereq Soc 3201 or equlv or #) Fleming
Basic factors involved in formation of food habits; methods used to modify food habits and to promote and maintain
nutritional health of individuals or groups.

5906. FIELD COURSE II IN PUBLIC HEALTH NUTRITION. (1-8 cr; prereq public hea~h nutrition student) Splett
Placement in an approved agency with opportunity for experience in nutntional aspects of public health programs.
For students desiring more than one concurrent lield placement.

5908. CURRENT NUTRITION ISSUES IN PUBLIC HEALTH. (3 cr; prereq FScN 5622 or #)
Current national and international nutrition issues and prevention or resolution 01 problems through various
disciplines of public health.

5909. TOPICS: PUBLIC HEALTH NUTRITION. (1-12 cr; prereq public health nutrition student or #) Staff
Independent study.

5932. NUTRITION: ADOLESCENTS, ADULTS, AND THE ELDERLY. (3 cr; prereq 3xxx nutrition course orequiv or #)
Review of current literature and research on nutrient needs and factors affecting nutritional status 01 adolescents,
adults, and the elderly.

8001. SEMINAR: PUBLIC HEALTH. (Cr ar)

8002. FIELD OBSERVATION OF SELECTED PUBLIC HEALTH PRACTICES. (Cr ar; prereq #)

8003. RESEARCH. (Cr ar)
Opportunities offered by the School of Public Health and by various cooperating organizations lor qualified
students to pursue research work.

• 8150. RESEARCH: ENVIRONMENTAL HEALTH. (1-6 cr; prereq #) Staff
Opportunities to pursue research in the importance of environmental stresses on human hea~h.

8211. HEALTH SURVEY OF MANUFACTURING PROCESSES. (2 cr; prereq 5211, ill) McJilton
Occupational disease problems and preventive measures in major industries and in operations common to many
industries; field trips.

8261. MOLECULAR TOXICOLOGY FOR THE ENVIRONMENTAL SCIENTIST. (3 cr; prereq 5261 or #) Stevens
Toxic effects and mechanisms of environmental chemicals; emphasis on current animal model research.

8263. PATHOPHYSIOLOGY FOR THE ENVIRONMENTAL SCIENTIST. (3 cr: prereq 8261 or #) Garry, Stevens
.. General mechanisms 01 environmentally indUCed tissue injury; compensatory mechanisms and repair processes;

acute and chronic pathophysiology; tissue specificity of toxic agents; mutagenesis; teratogenesis.

8269. SEMINAR: ENVIRONMENTAL AND OCCUPATIONAL TOXICOLOGY. (1 cr; prereq 8261 or ill) Stevens
Scientific evaluation oltoxicological studies that dealexclusive;y with animal model research; class presentations.

8330. RESEARCH: EPIDEMIOLOGY. (1-8 cr; prereq epidemiology major) Staff
Opportunities offered by the School of Public Health and by various cooperating organizations lor qualified
students to pursue research work.

8331. FIELD PRACTICE IN EPIDEMIOLOGIC INVESTIGATIONS. (1-8 cr; prereq epidemiology student) Stall
Supervised participation in epidemiologic investigations in the field under the auspices of official and voluntary
health agencies.

8340. EPIDEMIOLOGIC ASPECTS OF CANCER. (3 cr; prereq 5330) Luepker. staff
Magnitude of problem, epidemiologic background for current research, examples Irom cancers 01 selected s~es.

Emphasis on studies ot those factors offering the best potential for cancer prevention.

8343. ADVANCED EPIDEMETRICS. (3 cr; prereq 5330 or 5333 and 5340. 5461) McHugh
Mathematical modeling of parameters and research designs in observational and experimental epidemiology.
Logical problems of etiologic inlerence from observational data in presenca of bias and confounding effects.

..
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8378. ADVANCED SEMINAR IN EPIDEMIOLOGY. (2 cr; prereq epidemiology major) Staff
Discussion of one or more major research areas of current epidemiologic interest.

8379. SEMINAR: EPIDEMIOLOGY. (2 cr; prereq epidemiology major) Mandel
Discussion of selected current epidemiologic problems.

8385. SEMINAR: PHYSIOLOGICAL HYGIENE. (1 cr; prereq physiological hygiene major and #) Staff
Nutrition. tests and measurements of human physical fitness; gerontology; adaptation in health and disease; body
composition; circulatory dynamics and related topics.

8386. READINGS IN PROBLEMS OF PHYSIOLOGICAL HYGIENE. (Cr ar; prereq physiological hygiene major and #)
Staff

8387. RESEARCH: PHYSIOLOGICAL HYGIENE AND RELATED AREAS. (Cr ar; prereq physiological hygiene major
and #) Staff

8389. SEMINAR: TOPICS IN HEALTH BEHAVIOR SCIENCE. (3 cr; prereq physiological hygiene major and #)
Current theoretical measurement and research issues in behavioral medicine with emphasis on cardiovascular
diseases. Topics drawn from physiological hygiene, psychology, sociology. anthropology, and medicine.

8400. SEMINAR IN BIOMETRY. (Cr ar)

8405,8406,8407. ADVANCED TOPICS IN HEALTH COMPUTER SCIENCE I, II, III. (3 cr per qtr; prereq 5432, 5435,
5452 or #) Staff

Selected tOPiCS that may include computer systems design for the health sciences, small computer concepts and
utilization, computers for clinical selVices, computer-aided medical decision making, biomedical image process
ing and pattern recognition, and other topics of current interest. All topic discussions treat techniques and
incorporate actual examples or case studies from the health sciences.

8420. ADVANCED BIOMETRIC METHODS I. (3 cr; prereq 5455, 5459 or equiv, knowledge of FORTRAN) Johnson
General linear model approach to common designs; quantitative bioassay; nonlinear regression.

8421. ADVANCED BIOMETRIC METHODS II. (3 cr; prereq 8420 or #) Johnson
Multivariate discnminafion or classification; sUlVivorship models and risk factors; general investigation of iterative
solutions to multiparameter maximum likelihood estimation.

,
I

I..

8422. ADVANCED BIOMETRIC METHODS III. (3 cr; prereq 5455, 5459 or equiv, knowledge of FORTRAN) Staff
Methods of quantal assay; topics in multifactor contingency table analysis; applications of stochastic processes in
medicine and biology; problems in the design and analysis of obselVational studies.

8430-8431-8432. ADVANCED BIOMETRIC ANALYSIS I, II, III. (3 cr per qtr; prereq 8422, advanced calculus,
theoretical statistics) McHugh

Randomization theory in clinical and laboratory trials. Biometric theory of epidemiologic case control and cohort
studies. Nonparametric and parametric sUlVivorship analysis including censoring and competing risks. Biometric
models in demography, medical genetics, and screening and detection of disease. Radioimmunoassay and ..
generalized bioassay models.

8449. TOPICS IN BIOMETRY. (Cr ar; prereq 5450 and #) Staff
Special topics for advanced students.

8450. RESEARCH IN BIOMETRY. (Cr ar) Staff
Opportunity for qualified students to pursue research work.

8505. BEHAVIORAL INTERVENTION IN GROUP SETIINGS. (3 cr) Veninga, White
Opportunity for working with small groups in the community. with emphasis on the group method of rendering
public health nursing selVices. ..

8510. DIRECTED RESEARCH. (Cr ar; prereq #) Staff
Guided study in research designs.

8511. DIRECTED RESEARCH. (3 cr; prereq #) Staff
Guided completion of a research study.

8597. RESEARCH: INJURY PREVENTION IN THE WORKPLACE, COMMUNITY, AND HOME. (3-6 cr; prereq basic
courses in epidemiology and statistics, 5594 or #) Geroerich

Independent and comprehensive research efforts relevant to injury problems.

8750-8751 t. SEMINAR : ALTERNATIVE PATIERNS OF HEALTH CARE. (3 cr per qtr; prereq #; offered 1984-85 and
alt yrs) Litman

Alternative approaches to meeting the health care problems associated with ambulatory care. the aging, chronic
disease, physical rehabilitation. maternal end child care, menial health. and poverty.

8752. SEMINAR: COMPARATIVE HEALTH CARE SYSTEMS. (3 cr; prereq #;offered fall of odd-numbered yrs) Litman
Origin and development of various national sysfems of health Care and their relationship to the social, political,
economic, and cultural characteristics of the countries involved.
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8760. TOPICS: HOSPITAL AND HEALTH CARE ADMINISTRATION. (3 cr; prereq PhD student In hospital administra
tion) Weckwerth

Independent study under tutorial guidance of selected problems and current issues in health and health care.

8762. CONTEMPORARY PROBLEMS OF HOSPITAL AND RELATED HEALTH SERVICES. (3 cr; offered winter of
even-numbered yrs) Weckwerth

Current concepts. problems. principles, and future developments In health and health care.

8763. EXTERNAL FORCES AFFECTING HEALTH SERVICES DELIVERY. (3 cr; prereq PhD students In hospital
administration) Weckwerth

Development of concepts, models. and principles of financing. social policy making. organizing. and human
resource development for health services delivery. including written papers, oral presentations. and cross
examination.

8764. RESEARCH APPLICATIONS TO HEALTH SERVICES DELIVERY. (3 cr; prereq 8763) Weckwerth
Tutorial guidance and supervised course development covering research deSign. application. analysis. and
presentation in health services delivery

8770. SEMINAR: HEALTH AND HUMAN BEHAVIOR. (3 cr; prereq 5795 or Soc 5855; oftered alt yrs) Utman
Sociology of health and health care; social and personal components of behaVior in sickness and in health;
community health; and the relationship of social and cultural factors in organization and delivery of health care
services.

8780. ADVANCED STATISTICAL METHODS IN HEALTH CARE RESEARCH. (3 cr; prereq 1 qtr each of applied and
theorelical statistics) Weckwerth

Survey and analysis of application of nonparametric statistics to health care research.

8781. SEMINAR: RESEARCH STUDIES IN HEALTH CARE. (3 cr; prereq PhD studenl in hospital administration or #;
offered spring of odd-numbered yrs) Utman

Review and appraisal of deSign. measuring Instruments. research methodology. and findings of contemporary
studies.

8782. RESEARCH PRACTICUM. (3 cr per qtr [6 max]; prereq PhD student in hospital administration) Litman.
Weckwerth. staff

Field experience in health care research, Supervised independent and team research on selected tOPiCS and
problems in the field of health care,

8790: SEMINAR: POLITICAL ASPECTS OF HEALTH CARE. (3 cr; prereq PhD student in hospital administration; or
#; offered winter of odd-numbered yrs) Utman

Interrelationships between government, POlitiCS, and health care; the political and social baSIS of health legislation
and community decision making in provision and modification of health services.

8796. TOPICS IN HEALTH ECONOMICS. (3 cr; prereq hosp admin student or #) Dahl
General principles of health economics applied to current Issues in health, Implications for health policy derived
and discussed,

RADIOLOGY (Rad)
Professor: Eugene Gedgaudas. head; Merle K. Loken, director of graduate studies; Kurt Amplatz; Samuel B, Feinberg;

Rex B, Shafer

Associate Professor: Wilfrido Castaneda-Zuniga; MathiS Frick; Lawrence H, A Gold; Marvin E. Goldberg; Donovan B.
Reinke; Shih H, Tsai

Assistant Professor, Robert J. Boudreau; Richard L. Morin

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S.Rad. (Plan A only).

Prerequisites for Admission-Applicants must hold an M.D. degree from an
approved medical school. Individuals accepted for post-residency training in a particular
subspecialty of radiology are encouraged to enroll as candidates for the M.S. degree and
should expect to be enrolled in the program for two calendar years. This program normally
will not be offered as an integral part of the regular residency training program in radiology.
Under special circumstances, however, an entering resident may be considered for
graduate training with the understanding that the program will extend at least one year
beyond the required residency training period of four calendar years.
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Fields of Instruction

Master's Degree Requirements-Courses for the major should be selected from
those listed below. The student must also earn a minimum of 8 credits in one or more
related fields in the basic medical sciences (e.g., biometry, biophysics, biochemistry, and
biomedical engineering). A final oral examination is required.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Radiology, Box 382 Mayo, University of Minnesota Hospitals, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Diagnostic Roentgenology
01201,w,s. X-RAY CONFERENCE. Staff

Weekly department meetings at which important cases seen in University Hospitals, Hennepin County Medical
Center. St. Paul-Ramsey Medical Center, Veterans Administration Medicai Center, and most of the private
hospitals of the Twin Cities are reviewed.

0121f,w,s,su. MEDICAL ROENTGENOLOGIC CONFERENCE. (No cr) Staff

0122f,w,s,su. PEDIATRIC ROENTGENOLOGIC CONFERENCE. (No cr) Staff

0123l,w,s,su. SURGICAL ROENTGENOLOGIC CONFERENCE. (No cr) Staff

0124l,w,s,su. NEUROSURGICAL ROENTGENOLOGIC CONFERENCE. (No cr) Staff

0125l,w,s,su. CARDIOVASCULAR ROENTGENOLOGIC CONFERENCE. (No cr) Staff

0126l,w,s,su. ROENTGENOLOGIC CONFERENCE ON CHEST DISEASES. (No cr) Staff

0127l,w,s,su. ROENTGEN SURGICAL PATHOLOGY CONFERENCE. (No cr) Staff

51401,w,s,su. SPECIAL PROBLEMS IN ROENTGENOLOGY. (Cr ar) Staff

5174s. PHYSICS OF DIAGNOSTIC RADIOLOGY. (3 cr) Staff
Physics of diagnostic imaging; CAT scanning and ultrasound.

8100l,w,s,su. GASTROINTESTINAL ROENTGENOLOGY. (Cr ar) Staff
In-service training in roentgenological evaluation 01 the gastrointestinal system.

8101f,w,s,su. UROLOGIC ROENTGENOLOGY. (Cr ar) Staff
In-service training in roentgenological evaluation of the genitourinary system.

8102l,w,s,su. NEUROLOGICAL ROENTGENOLOGY. (Cr ar) Staff
In-service training In roentgenological evaluation of the central nervous system.

8103l,w,s,su. CARDIOVASCULAR ROENTGENOLOGY. (Cr ar) Staff
In-service training in roentgenological evaluation of the cardiovascular system.

8104l,w,s,su. PEDIATRIC ROENTGENOLOGY. (Cr ar) Staff
In-service training in roentgenological evaluation of infants and children.

8105l,w,s,su. PULMONARY ROENTGENOLOGY. (Cr ar) Staff
In-service training In roentgenological evaluation of the pulmonary system.

8110l,w,s. NEURORADIOLOGY. (2 cr; offered alt yrs) Staff
Roentgen diagnostic procedures and roentgen findings in study of the head, including diseases 01 skull. orbits, and
intracranial conditions, and in study ot spine and spinal canal.

8150l,w,s,su. RESEARCH IN ROENTGENOLOGY. (Cr ar) Staff
Problems in roentgen diagnosis.

Nuclear Medicine
0220l,w,s,sU. NUCLEAR MEDICINE CONFERENCE. (No cr) Loken

Weekly presentations of informalive nuclear medicine cases seen in University and affiliated hospitals.

51701. BASIC RADIOLOGICAL PHYSICS. (3 cr; prereq #) Morin, Johnson
TheoretIcal and experimental aspects of radiological physics.
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Recreation, Park, and Leisure Studies

5171w. PHYSICS OF NUCLEAR MEDICINE. (3 cr; prereq 5170 or #) Morin, Johnson
Theoretical and experimental applications of radionuclides in medicine and biology.

5172s. RADIATION BIOLOGY, (3 cr; prereq 5170 or #) Buchsbaum, Song
Effects of ionizing radiations on cells.

5173. PHYSICS OF RADIATION THERAPY. (3 cr; prereq 5170 or #) Khan
High energy and teletherapy machines.

5240f,w,s,su. SPECIAL PROBLEMS IN NUCLEAR MEDICINE. (Cr ar) Boudreau, Loken

5510w,s,su. BASIC PRINCIPLES OF RADIOLOGICAL PHYSICS. (1 cr) Staff

5540w,s,su. SPECIAL PROBLEMS IN RADIOLOGICAL PHYSICS. (Cr ar) Staff

8200f,w,s,su. NUCLEAR MEDICINE, (Cr ar) Loken
In-service training in uses of radioisotopes in diagnosis and treatment of disease.

821 Of,w,s. FUNDAMENTALS OF NUCLEAR MEDICINE. (1 cr; prereq 1st-yr resident) Boudreau, Loken
Lectures and demonstrations on nuclear instrumentation and applications of radionuclides in medicine.

825Of,w,s,sU. RESEARCH IN NUCLEAR MEDICINE. (Cr ar) Staff

For additional course work in radiology, see Therapeutic Radiology.

RECREATION, PARK, AND LEISURE STUDIES
Professor: John F. Alexander, director of graduate studies'

Associate Professor: Bruce D. Anderson'; Leo H. McAvoy; John H. Schultz' ; Caroline R. Weiss

Assistant Professor: Stuart J. Schleien

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-MA (Plan A and Plan B) and Ph.D. in Education (emphasis in
recreation, park, and leisure studies),

Curriculum-Emphases in the master's program are outdoor recreation/education,
public park and recreation, therapeutic recreation, voluntary and youth-serving agencies,
recreational sports, and community education. The doctoral degree with the major in
education offers preparation for an academic career in the emphases above. For a general
description of the major in education, see the Education section of this bulletin,

Prerequisites for Admission-Although prospective students generally have an
undergraduate degree in the field, others with related backgrounds may be admitted,
Admitted students may be required to complete appropriate undergraduate and graduate
courses.

Special Application Requlrements-A completed interest/experience form and
scores from the Miller Analogies Test are required.

Master's Degree Requirements-Requirements include 5980, 8980, and 8981
(Plan B only), The community education emphasis is interdisciplinary and available under
Plan B only, A final oral examination is required for both plans.

Doctoral Degree Requirements-The program consists of the following: a common
core of at least 18 credits in the historical, scientific, and philosophical foundations of
recreation, park, and leisure studies; an emphasis area of at least 32 credits; thesis
development of at least 19 credits; and a supporting program or minor of at least 30 credits.
Foundation requirements are examined in association with the written preliminary exami
nation,

,Also holds graduate faculty appointment in Education
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Fields of Instruction

Language Requirement-None.

For Further Information-Contact the director of graduate studies, School of
Physical Education, Recreation, and School Health Education, 110 Cooke Hall, University
of Minnesota, 1900 University Avenue S.E., Minneapolis, MN 5~j455.

Grad 8777. THESIS CREDITS: MASTER·S. (1016 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5100. FOUNDATIONS OF RECREATION. (3 cr, §8120)
Investigation of the historical. sociological. and educational bases of the recreative use of leisure in contemporary
society.

5160. CONSERVATION OF PARK RESOURCES. (3 cr; prereq 1520 or 5100 or 6)
Environmental considerations in relation to recreation and leisure services.

5170. CAMP ADMINISTRATION. (3 cr: prereq 1540 or #)
Management and operation of group camping facilities.

5180. EMPLOYEE RECREATION SERVICES. (3 cr; prereq 1520 or 5100 or 6)
Survey of history, development, and management patterns of employee recreation services in business,
government. and industry.

5190. COMMERCIAL RECREATION. (3 cr; prereq 3550 or 6)
Survey of the scope and development of profit-making recreation agencies. facilities, and services.

5200. RECREATION IN COMMUNITY EDUCATION. (3 cr; prereq 1520 or 5100 or ,"')
Recreation and leisure seev,ces ,n the community education process.

5210. INTRODUCTION TO THERAPEUTIC RECREATION. (3 cr; prereq 1520 or ~5100 or Rec major or 6)
Relationship of recreation to special populations; milieu and Interdisciplinary approaches in delivery of services.

5220. THERAPEUTIC RECREATION SERVICES. (5 cr; prereq 5120 or 6)
Recreation service for the ill. disabled. and other special populations.

5230. RECREATION AND MENTAL RETARDATION. (3 cr; prereq 5210, 5220 or #)
Issues relating to leisure services for persons with mental retardation problems; approaches to programming in
the institution and in the community.

5235. LEISURE AND MENTAL HEALTH. (4 cr; prereq 5210. Psy 3604 or Psy 5604. or #. 6)
Exploration and application of concepts of mental health and mental illness :0 leisure services delivery in
institutional and community settings.

5240. RECREATION FOR THE AGING. (3 cr; prereq 3540 or 5100 or 6)
Leisure problems of the aging citizen; modification of program actiVities; investigation of community resources;
trends and developments in recreation planning.

5250. FINANCING LEISURE SERVICES. (3 cr; prereq 3550 or 6)
Methods and techniques of financing operations and capital improvements in publ c park and recreation agencies
and non-public community leisure services; examination of sources of revenue, budgeting procedures.

5255. LEISURE EDUCATION FOR SPECIAL POPULATIONS. (3 cr; prereq 5220. PsyS 5110 or #. 6)
Instruction, counseling. and other methods of education for awareness ot leisure. self-in-Ielsure. leisure-related
problem solVing and decision making, and access to leisure services.

5270. COMMUNITY LEISURE SERVICES FOR SPECIAL POPULTIONS. (3 cr; prereq 1520 or 6)
Exploration and application ot concepts and techniques of normalization anc least restrictive environment
strategies to leisure service delivery in community settings for a range of Individuals with handicaps.

5300. FOUNDATIONS OF OUTDOOR EDUCATION. (3 cr; prereq sr, 1520 or 5100 or #)
Philosophical, historical. and educational foundations of outdoor education.

5310. PROGRAMMING IN OUTDOOR EDUCATION. (4 cr; prereq 5300 or #)
Methods, materials. and setting appropriate for developing and conducting outdoor education and environmental
interpretation programs; emphaSIS on development of practical skills.

5350. WILDERNESS OUTDOOR RECREATION PROGRAMMING. (4 cr; prereq 3150, fitness test of running 2 miles in
less than 17 minutes or #)

Exploration of leisure and educational resources of wilderness and management of wilderness-based outdoor
recreation and outdoor education programs.

5351. SEMINAR: TEACHING LEISURE EDUCATION IN COLLEGES AND UNIVERSITIES. (1 cr [max 3], §PE 5351.
§Hlth 5351, prereq 6)

EmphaSIS on improvement of instruction.
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Religious Studies

5630. PRACTICUM: THERAPEUTIC RECREATION. (3-9 cr)
Supervised experiences in program operation; administrative and supervisory duties.

5640. PRACTICUM: PUBLIC RECREATION AND PARKS. (3-9 cr)
Supervised experiences In program operation; administrative and supervisory duties.

5900. WORKSHOP: CONTEMPORARY ISSUES IN LEISURE SERVICES. (1-12 cr [max 12); prereq L'»
Contemporary issues emphasizing administrative and supervisory functions tor recreation and allied profession
als; individual offerings focus on special issues and/or professional groups.

5980. INTRODUCTION TO RESEARCH. (3 cr. §PE 5980; prereq MEd or grad student or 6)
Basic techniques; emphasIs on social research methodology; survey of present status of recreation and park
research.

5983. READINGS: RECREATION. (1-3 cr; prereq MEd or grad student or 6)
Independent study under tutorial guidance.

8310. SEMINAR: RECREATION AND PARK ADMINISTRATION. (1-9 cr; prereq L'»
Critical study, supervised planning of fieldwork experience, and special problems under guidance of adviser.

8370. SEMINAR: ADMINISTRATIVE PROBLEMS IN THERAPEUTIC RECREATION. (3 cr; prereq 5220 (}r #)
Examination of organizational patterns, legal aspects, Interdepartmental relationships; discussion and case study
approach.

8380. SEMINAR: ADMINISTRATIVE PROBLEMS IN RECREATION AND PARKS. (3 cr; prereq 3550 or equiv)
Investigation of legal, financial, personnel, public relations, political. and philosophical problems in management
of federal. state, and local government agencies; discussion and case study approach.

8980. RESEARCH PROBLEMS. (1 cr; SoN only; prereq 5980, PsyF 5110 or #)
Designing, reporting on individual problems. Requrred of all M.A. and Ph.D. candidates.

8981. RESEARCH PROBLEMS. (Cr ar; SoN only; prereq 8980 or #)
Individual problems.

RELIGIOUS STUDIES (ReIS)
Professor: Roland A. Delattre (American studies). director of graduate studies, Josef L. Altholz (history); Frederick M.

Asher (art history, South and Southwest Asian studies); Bernard S. Bachrach (history); Ayers L. Bagley (social and
philosophical foundations 01 education); Muhammad A. Barker (South and Southwest ASian studies); Ernest G.
Bormann (speech communication); Caesar E. Farah (history); Jasper Hopkins (philosophy); Arthur L. Johnson
(sociology); Gordon W. O'Brren (English); Marilyn Schneider (French and Italian); Geneva H. Southall (Alro
American and Alrican studies); Robert F. Spencer (anthropology); Theolanls G. Stavrou (hislory); Robert B. Tapp
(humanities, South and Southwest ASian studies); James D. Tracy (history)

Associate Professor: William W Malandra (South and Southwest Asian studies). chair; Sajida S. Alvi (South and
Southwest Asian studies); Bruce Lincoln (humanities, South and Southwest ASian studies); Jonathan P'aradise
(ancient Near Eastern and Jewish studies); Robert W. Ploss (student aHarrs); L. Earl Shaw, Jr. (j>Olrtical science);
Gayle G. Yates (American studies); Tzvee Zahavy (ancient Near Eastern and Jewish studies)

Assistant Professor: Rlv-Ellen Prell (anthropology)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-MA (Plan A and Plan B).

Curriculum-Religious studies is an interdisciplinary program consisting of courses
offered through the religious studies program and a variety of other departments. The
following areas of concentration are available: comparative religious thought and symbols;
religious expresssion in literature and art; social science perspectives on religion; history
and teachings of Eastern religions; history and teachings of Western religions.

Prerequisites for Admission-None.

Special Application Requirements-Applicants should submit a statement of
purpose, scores from the verbal section of the General (Aptitude) Test of the Graduate
Record Examination, and three letters of recommendation.
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Fields of Instruction

Master's Degree Requirements-Students must complete a body of course work
comprising select core courses in the discipline and others appropriate to their areas(s) of
concentration. Since the program is interdisciplinary, a minor or related field is not required.
An oral final examination is required.

Language Requirements-A reading knowledge of one foreign language appropri
ate to a student's area(s) of concentration is required before completion of the program.

Minor Requirements for Students Majoring in Other Fields-RelS 5890 is
required; cther courses are selected from a list approved by the religious studies program.

For Further Information-Contact the director of graduate studies or the student
adviser, Religious Studies Program, 183 Klaeber Court, University of Minnesota, 320 16th
Avenue S,E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

5001. APPROACHES TO THE STUDY OF RELIGION. (4 cr) Lincoln
Religious ideas and institutions; myths, rituals, cosmologies. and systems of salvation, Methods for the objective
study of religion, historical and sociocultural dimensions.

5032. BUDDHISM IN EAST ASIA. (4 cr, §EAS 5032; prereq ir or sr or #)
Origins of Buddhism in India. its spread and acculturation in China and Japar Doctrines and practices. major
sectarian diVisions.

5111. INTERPRETATION OF MYTH. (4 cr, §Hum 5711; prereq ir or sr or #) Lincoln
Structure and function of myths, Myth as social charter. ideological system, and literary form. Readings in classic
theories of myth and primary sources from India, Iran. Mesoptomia. Greece. Africa. North and South America.

5112. INTERPRETATION OF RITUAL. (4 cr; prereq ir or sr or #)
Structure and function of rifuals, Ritual as symbolic communication. religious action. and technique of social
restructuring. Sacrifice; initiation; tuneral; sacred dance. Theoretical and primary readings.

5113. EXPERIENCES, MYSTICAL AND OTHER. (4 cr; prereq ir or sr or #) Tapp
Cross·dlsciplinary and cross-cultural examination of worship. mysticism. meditation. visions. auditions,
sacralizations, alterations of consciousness; inferences based on these experiences; attempts at systematic
study, theoretic and social scientific.

5890. SEMINAR IN RELIGIOUS STUDIES. (5 cr for undergrad, 3 cr for grad; prereq sr major or #) Tapp
Conceptual and methodological issues in contemporary religiOUS studies. Student hypotheses tested across at
least two historical periods within two religious traditions.

5960. TOPICS IN RELIGIOUS STUDIES. (4 cr; prereq #)

8970. DIRECTED STUDIES. (2·5 cr; prereq 6)

RUSSIAN AREA STUDIES

Regents' Professor: John E. Turner (political science)

Professor: Thomas S. Noonan. chair (history); Wladyslaw Godzich (comparative literature); Anatoly Liberman (German);
John Rath (history); Richard RudOlph (history); Theofanis Stavrou (history); Rudolph Vecoli (history.IHRC); William
E. Wright (history)

Associate Professor: Gary R. Jahn (Slavic languages), director of graduate studies; Russell B. Adams (geography);
Adele K, Donchenko (Slavic languages); Catherine Kulesov (Slavic languages)

Assistant Professor: Miranda Beaven (Slavic bibliographer, UniverSity Libraries); Karen M. Brooks (agricuttural and
applied economics); Irina Corten (Slavic languages); Leonard A. Polakiewicz (Slavic languages); Tatiana Prokopov
(Slavic languages); Carol Urness (Bell Library)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.A. (Plan A and Plan B).
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Russian Area Studies

Curriculum-A wide range of courses are offered that deal with various aspects of the
interdisciplinary study of the Russian area: language and literature, history, geography,
political science, and economics. Course work consists of a prescribed selection of core
courses in the various disciplines, courses in an area of specialization, and two seminars.

Prerequisites for Admission-A bachelor's degree from an accredited university or
college is required.

Special Application Requirements-The following must be forwarded directly to the
department: three letters of recommendation, a copy of one or more papers representative
of current level of scholarly development, and a statement of the student's purpose.
Prospective students should contact the department for further information. Applications to
begin the program in the fall quarter of any given year should reach the department by the
preceding March 1.

Degree Requirements-Plan B students must (1) take required courses in Russian
literature (two courses, Russ 5421-5422), Russian history (two courses, Hist 5132-5133),
and social science (two courses from AgEc 5740, Geog 5181, PolSci 5443); (2) take four
further courses in one of the three areas of specialization (Russian history, Russian
literature, or Soviet studies)-a list of acceptable courses is available from the department
office; (3) take an introductory proseminar and the two-quarter interdisciplinary seminar; (4)
demonstrate third-year level proficiency in the Russian language by passing a special
examination; and (5) pass a final oral examination. Plan A students must fulfill these same
five requirements, except that they may take one less course in their area of concentration.

Plan A students must submit an acceptable thesis. Plan B students must submit three
research papers (Plan B papers). Plan A theses and Plan B research papers should display
familiarity with all the relevant bibliography on the topic, an awareness of the major issues,
sustained analysis, substantial research in Russian language sources, and the use of other
research and language tools where appropriate. Plan A theses and Plan B research papers
must be read and approved by two members of the department's graduate faculty.

For Further Information-Contact the director of graduate studies, Department of
Russian and East European Studies, 253 Elliott Hall, University of Minnesota, 75 East
River Road, Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Russian (Russ)
5021. SOVIET UNION STUDY TOUR. (6-18 cr; prereq 6 based on oral, written exams)

Intensive language study program at the UniverSity of Leningrad. Six-week summer program for students with
minimum of two years of COllege Russian; 14-week semester program for students with minimum of three years of
college Russian.

5205. SOLZHENITSYN IN TRANSLATION. (4 cr)
Novels and short stones of Alexander Solzhenitsyn.

5211. LITERATURE SINCE THE REVOLUTION IN TRANSLATION. (4 cr)
Literary merit as well as cultural and political significance of the important works of Soviet Russian literature (1917
to present) by officially accepted and diSSident authors.

5301. 19TH-CENTURY RUSSIAN POETRY IN TRANSLATION. (4 cr)

5401. DOSTOEVSKY IN TRANSLATION. (4 cr)
An analytic approach to the novels.

5404. TOLSTOY IN TRANSLATION. (4 cr)
Novels, stories. and dramas.

5407. STORIES AND PLAYS OF ANTON CHEKHOV IN TRANSLATION. (4 cr)
An intrinsic approach to the prose works and major plays.
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Fields of Instruction

5409. THE 19TH·CENTURY RUSSIAN NOVEL IN TRANSLATION. (4 cr)
The Russian realistic novel from its origin to its decline; social, political, and intelectual circumstances that led to
its emergence as the dominant genre of the "age of realism" in Russia.

5421. LITERATURE: MIDDLE AGES TO DOSTOEVSKY IN TRANSLATION. (4 cr. §3421)
Historical survey of Russian literature from about 1000 A.D. fa mid-19th century, concurrent development of 1
Russian literary language from Old East Slavic origms through Pushkin.

5422. LITERATURE: TOLSTOY TO SOLZHENITSYN IN TRANSLATION. (4 cr. §2422)
Russian literature from mid-19th century to present: Realism, Modernism, Socialist Realism, and other
developments Since 1917, with view to language evolution and change.

5425. EARLY 19TH·CENTURY RUSSIAN LITERATURE: PUSHKIN, LERMONTOV, GOGOL. (4 cr)
Major poetry and prose works Significant for (I) high artistic form and place in 'The Golden Age" of Russian poetry
and (2) Introduction of characteristic elements of literary prose leading to "Aile of Realism."

5701,5702. STRUCTURE OF MODERN RUSSIAN. (4 cr per qtr; prereq 1106 or #)

5704, 5705. hiSTORY OF RUSSIAN LANGUAGE. (4 cr per qtr; prereq 1106 or equiv)
linguistic analysis of historical development of Russian language,

5970. DIRECTED READINGS. (1-3 cr per qtr; prereq #)

8211. PROSEMINAR: INTRODUCTION TO RUSSIAN AREA STUDIES. (2 cr; prereq grad)

8601·8602. INTERDISCIPLINARY SEMINAR IN RUSSIAN STUDIES. (4 crper qtr; prereq grad in Russian area studies
or #)

Required of graduate students in Russian area studies. Topic varies from year to year.

Pish 5900. TOPICS. (4 cr)
Topics specified in Class Schedule.

Pish 5970. DIRECTED READINGS. (1-4 cr per qtr; prereq #)

Serb 5970. DIRECTED READINGS. (1-4 cr per qtr; prereq #)

Slav 5701-5702. OLD CHURCH SLAVIC. (4 cr per qtr; prereq ling 3005 or #)
Introduction to SlavIc linguistics.

Slav 5900. TOPICS IN RUSSIAN AND EAST EUROPEAN STUDIES. (4 cr per qtr [max 12])
Topics specified In Class Schedule,

1
I

SCANDINAVIAN (Scan)
Professor: Goran Stockenstrom, chair; Nils Hasselmo; Paul Houe; Anatoly liberman; Marion J. Nelson (art history); J.

Allen Simpson
Associate Professor: Kaaren Grimstad, director of graduate studies; William Mishler; K. Borje Vahamaki

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields, 1

Degrees Offered-MA (Plan B only) and Ph.D,

Curriculum-Students in the master's program emphasize one of the three Scandi
navian languages and literatures, while acquiring a thorough general knowledge of the
other two. An MA program may also include Finnish. The program gives the student the
opportunity to explore areas of personal interest. Students in the Ph.D. program concen-
trate on topic areas chosen in consultation with their adviser and the department's graduate ~

faculty.

Prerequisites for Admission-Prospective students usually hold a bachelor's
degree in Scandinavian or have some formal study of Scandinavian literature on the
undergraduate level. Students lacking some or all of the necessary background must take
one of the advanced language and literature sequences offered by the department; the
amount of preparation will be determined by the student's adviser and the graduate faculty.
Graduate credit will not be granted for this work.
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Scandinavian

Special Application Requirements-Three letters of recommendation from individ
uals qualified to discuss the candidates's academic performance and likely success in
graduate study, Graduate Record Examination scores, and a statement of purpose of
about one typewritten page are required. Prospective students may apply at any time; entry
may be in fall, winter, or spring quarter.

Master's Degree Requirements-Students are expected to acquire a thorough
knowledge of the Scandinavian languages and literatures through seminars and courses
and through the aid of a department reading list. Specific requirements include a
knowledge of old Norse equivalent to the two quarters offered by the department.
bibliography and research methods, and the history of the Scandinavian languages. A
written and an oral final examination are reqUired.

Doctoral Degree ReqUirements-In consultation with an advisory committee, the
doctoral student develops five general topics or fields of inqUiry. One of these topics will be
the projected thesis topic. Students must complete a course in literary criticism (which may
be taken as part of the master's program), approved by the graduate faculty.

Language Requirements-For the master's degree, a reading knowledge of one
modern language in addition to the Scandinavian languages and Old Norse is required.
Finnish or modern Icelandic is acceptable. For the doctoral degree, two modern languages,
one of which must be German or French, are required in addition to the Scandinavian
languages and Old Norse.

Minor Requirements for Students Majoring in Other Fields-Requirements are
designed in consultation with the student's major adviser according to the individual
student's needs.

For Further Information-Contact the director of graduate studies, Department of
Scandinavian, 210 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E., Minnea
polis, MN 55455.

Courses identified by the §§ symbol do not require knowledge of the Scandinavian
languages except for majors in Scandinavian.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5201. SCANDINAVIAN LITERATURE FROM THE LATE MIDDLE AGES TO THE ENLIGHTENMENT. (4 cr; prereq
reading knowledge of a Scandinavian language)

Representative literary works from the 14th century to Bellman and Holberg.

5202. FROM ROMANTICISM TO THE MODERN BREAKTHROUGH. (4 cr; prereq reading knowledge of a Scandina
vian language)

Romantic and early realistic authors.

5404. §§ HISTORY AND STRUCTURE OF FINNISH. (4 cr) Viih8miiki
History and structure (phonology and syntax) of modern Finnish.

5421. FINNISH FOLKLORE: THE KALEVALA. (4 cr) Viih8miiki
Finnish national epic from a folkloristic point of view. All readings in translation.

5501. §§ SCANDINAVIAN MYTHOLOGY. (4 cr) Grimstad
Scandinavian myths based on the Poetic Edda and Prose Edda. All readings in translation.

5502. §§ THE ICELANDIC SAGA. (4 cr) Grimstad
Literary stUdy of the saga literature, Its origins and development. All readings in translation.

5511. SKALDIC POETRY, ITS METHOD. (4 cr; prereq a reading knOWledge of Old Icelandic) Grimstad
Analysis of a representative selection of Skaldic poetry and its forms and method.

5512. §§ THE POETIC EDDA. (4 cr; prereq knowledge of Old Icelandic) Grimstad
Reading and analysis of poems from the Poetic Edda.

5602. FICTION AND FILM. (4 cr) Stockenstrom
Film adaptations of classical Scandinavian literary texts. All readings in translation.
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5611. §§ SCANDINAVIAN LITERATURE IN ITS EUROPEAN CONTEXT: REALISM. (4 cr) Stockenslrbm
Representative European literary texts from the 19th century-dramas. novels, and criticism-read in translation.

5613. §§ CONTEMPORARY SCANDINAVIAN LITERATURE. (4 cr) Mishler
Works of authors representing major trends aHer 1945. All readings in translatlor.

5614. §§ THE DRAMA OF IBSEN AND STRINDBERG. (4 cr; open to nonmaJorsmajors with #) Stockenstrbm
Later plays viewed In context of modern art and theatre with emphasis on diHerent methods of visualizing the
landscape of the soul on stage. Ail readmgs In translation for nonmajors.

5615. §§ IBSEN AND BEGINNINGS OF MODERN DRAMA. (4 cr) Stockenstrbm
Critical study of plays of Ibsen; his role as the founder of modern European drama.

5616. §§ STRINDBERG AND THE DRAMA IN REVOLT AND TRANSITION. (4 cr) Sfockenstrbm
Stnndberg as master of the naturalistrc drama and as the father of modernity in European and American theatre.

5617. §§ SCANDINAVIAN LITERATURE IN ITS EUROPEAN CONTEXT: SYMBOLISfA. (4 cr) Stockenstrbm
Representative European literary texts from late 19th and early 20th century--dramas, novels, and crltr
cism-read ,n translation.

5618. §§ MODERN SCANDINAVIAN DRAMA. (4 cr) Stockenstrbm
Reading and discussion of Scandinavian plays from the 20th century. Ail readings in translation for nonmalors.

5619. SCANDINAVIAN POETRY SINCE 1890. (4 cr; prereq reading knowledge of a Scandinavian language) Houe
Representative poets since 1890.

5631. §§19TH-CENTURY SCANDINAVIAN NOVEL. (4 cr) Simpson
Development of the novel in Scandmavia from its beginnings to the end of the 19th century. Readings in translation
for non-majors.

5632. §§20TH-CENTURY SCANDINAVIAN NOVEL (4 cr) Simpson
Novels of Hamsun, Undset, Lagerkvlst, others. Ail readings in English for non-majors.

5670. §§ TOPICS IN SCANDINAVIAN LITERATURE. (4 cr)
Topic announced In advance of first class period. All readings in translatron.

5701-5702. OLD NORSE LANGUAGE AND LITERATURE. (4 cr per qtr) Grimstad
AcquiSition of a reading knowledge of Old Icelandic: introduction to the lingUistic, philological, and literary study of
Old Norse language and literature.

5703. OLD NORSE: SAGA READING AND ANALYSIS. (4 cr; prereq 5702) Grimstad
(Continuation of 5702) Emphasis on reading of prose narratives in Old Norse and ,jiscussion of literary content.

5704. HISTORY OF THE SCANDINAVIAN LANGUAGES. (4 cr)
Scandinavian languages from the early Middle Ages to the present; cultural history. Readings in translation for
nonmajors.

5711. STRUCTURE OF THE SCANDINAVIAN LANGUAGES. (4 cr; prereq introductory course in linguistics or #)
Syntax and phonology of standard Danish, Norwegian, and Swedish. Readings in translation for nonmajors.

5712. SCANDINAVIAN HISTORICAL LINGUISTICS. (4 cr; prereq introductory course in linguistrcs or #)
Internal history of Danish, Norwegian, and Swedish. Readings in translation for nonmaJors.

5721-5722. MODERN ICELANDIC. (1 cr per qtr; prereq knowledge of Old Icelandic or ~5701-5702)

Modern Icelandic phonology and grammar; reading of texts.

5970. DIRECTED STUDIES. (1-15 cr)
Topics not covered by regular courses. Readings in Scandinavian literature in the original.

8201. PROSEMINAR IN SCANDINAVIAN BIBLIOGRAPHY AND LITERARY METHODOLOGY. (4 cr; required of ail
grad majors)

Discussion of problems and approaches by staff members representing diHerent specialtres.

8202. PROSEMINAR IN LITERARY METHODOLOGY. (4 cr; required of ail grad majors)

8501,8502. SEMINAR: MEDIEVAL SCANDINAVIAN LANGUAGES AND LITERATURE. (3 or 4 cr per qlr; offered
when feaSible)

8511,8512. SEMINAR: SCANDINAVIAN LINGUISTICS. (3 or 4 cr per qtr; offered when feasible)

8601,8602. SEMINAR: SCANDINAVIAN NOVEL. (3 or 4 cr per qtr; oHered when feasible)

8611,8612. SEMINAR: SCANDINAVIAN DRAMA. (3 or 4 cr per qtr; oHered when feasible)

8621,8622. SEMINAR: SCANDINAVIAN POETRY. (3 or 4 cr per qtr; offered when feasible)

8631,8632. SEMINAR: SCANDINAVIAN CRITICISM. (3 or 4 cr per qtr; oHered when feasible)

8702. PHILOLOGICAL PROSEMINAR II: INTRODUCTION TO PHILOLOGY WITH SPECIAL EMPHASIS ON
METHODS. (2-4 cr)
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8801. THE COMPUTER AND THE HUMANITIES: SNOBOL
Especially for humanities students. Introduction to the nonnumeric programming language SNOBOL. Application
of the computer in the humanities; separate laboratory/discussion groups in literature, linguistics, creallve arts,
general topics.

8970. RESEARCH IN SCANDINAVIAN LANGUAGES AND LITERATURE. (1-6 cr [may be repeated for crJ)
GUided research for advanced graduate students.

8975. SEMINAR: SCANDINAVIAN IMMIGRANT LANGUAGES AND LITERATURE. (4 cr per qtr; prereq reading
knowledge of one Scandinavian language. grad student)

Introduction to research opportunilies in the field of Scandinavian immigrant languages and literatures.
Presentation ot sources and methodology.

SOCIAL AND ADMINISTRATIVE PHARMACY (SAPh)
Professor: Albert I. Wertheimer, director of graduate studies, Paul Batalden: Judith M. Garrard: Lael C. Gatewood; Hugh

F. Kabat; Theodor J. Utman; Vernon E. Weckwerth; Darwin E. Zaske

Associate Professor: David M. Angaran; Thomas Choi; James C. Cloyd; Richard A. Culbertson; Ronald S. Hadsall;
Darwin Hendel; Richard L. Holloway

ASSistant Professor: M. W. Anderson; Daniel Canafax; Charles E. Daniels; Bart Galle; William Hodapp; James K. Marttila;
DaVid McLean; John K Middleton; J. Paul O'Connor; Thomas S. Rector; John H. Rodman; Norrie A. Wilkins; Daniel
Zismer

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Students are prepared for research and related activities investigating
relationships between biological and physical factors in social settings that involve the drug
use process. This flexible interdisciplinary program utilizes the resources of the University's
many health and social science departments. Programs include courses and offerings from
public health, business administration, sociology, psychology, and public affairs.

Prerequisites for Admission-Although the majority of students in the program are
pharmacists, a pharmacy education is not required.

Special Application Requirements-Applicants must complete a department sup
plementary application form in addition to the Graduate School forms. The supplementary
form along with three letters of recommendation should be sent directly to the department.
Graduate Record Examination scores are not required but are helpful to the admissions
committee.

Master's Degree Requirements-Core department courses are required. For the
Plan B option, a project and at least one Plan B paper are required. Degree requirements
are flexible to accommodate many career objectives in the drug use area. For specific
requirements see the descllptive department brochure. A final oral examination is required.

Doctoral Degree ReqUirements-Core department courses are required in addition
to selected studies in other departments. Before emphasizing the Ph.D. thesis, students
must pass three written preliminary examinations on subjects chosen from an extensive
list. In addition to Graduate School requirements, students must make an oral presentation
to a meeting of department faculty and graduate students on the rationale for the thesis and
the proposed methodology.

For specific requirements see the descriptive department brochure.

Language Requirements-None.

Minor ReqUirements for Students Majoring in Other Fields-For the master's
degree minor, 9 credits are required. For the Ph.D. minor, two quarters of the department
seminar and approximately 16 credits of other course work in the department are required.
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For Further Information-Contact the director of graduate studies, Department of
Social and Administrative Pharmacy, College of Pharmacy, University of Minnesota, 308
Harvard Street S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr: Plan A only) ~

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5840. PRINCIPLES OF HEALTH BEHAVIOR. (2 cr; prereq PubH 5795 or #)
Review and evaluation of theoretical, conceptual, and experimental approaches in the behavioral sciences
contributing to an understanding of health attitudes and behaviors, and of motivational and educational
approaches to changes of attitude and subsequent health behaviors. Topics inclulje eXlent and kinds of heaith
beliefs possessed by various segments of the population, cultural and psychosocial determinants of health
attitudes, appraisal of the relationship between attitudes and behaviors, methods used in research on health
related attitudes, concepts and models to explain individuals' health-related perceptons and behaviors, influence
processes, and attempts to modify health attitudes and behaviors.

8100. SEMINAR. (1 cr per qtr) Staff

8200. RESEARCH PROBLEMS. (Cr ar) Staff

8235. LEGISLATIVE CONTROL. (3 cr; prereq #) Fredrickson
Historical development; social and economic causes and consequences; federal and state drug, cosmetic, and
narcotic laws. Development of state pharmacy laws, dangerous drug laws, and their regulation. Current legislation
affecting the practice of pharmacy.

8255. DRUG MARKETING. (3 cr; prereq #; offered 1985-86 and alt yrs) Kabat
Historical development of distributive systems, underlying economic principles, marketing channels, agencies,
Institutions, functions, policies, and practices as they relate to the pharmaceutical industry.

8265. ADVANCED DRUG MARKETING. (3 cr; prereq #) Wertheimer
Specialized problems involved in marketing of health care products and services. Quantitative, statistical
techniques used in contemporary pharmaceutical marketing and marketing rElsearch methodologies and
strategies.

8270. CLINICAL CONFERENCES, (2 cr per qtr [max 6])
Monitoring of patient drug therapy in a clinical setting.

8280. ADMINISTRATIVE CLERKSHIP. (Cr ar; prereq 6) Staff
Coordinated clerkship with the student assisting in ongoing work and projects at local health agencies, planning
boards, and legislative staff to gain experience in and appreciation of the planning and implementation of health
policy. EmphasIs on pharmaceutically related work where possible. Supervision by departmental faculty members
In conjunction with agency staff.

8290. CLINICAL CLERKSHIP, (2-5 cr; prereq 8270) Staff
Supervised study of pharmaceutical services at University Hospitals or affiliated institutions.

8301, 8302. CLINICAL THERAPEUTICS. (3 cr per qtr) Canafax
Clinical lectures on diagnosis and treatment of common diseases.

8400. SPECIAL CLINICAL PROBLEMS. (Cr ar) Staff
Medication errors, drug distribution systems, patterns of drug utilization, cost-benefit analysis of prescribed
medication according to diagnosis, age, dosage form, effectiveness, side effects, incidence of adverse effects, or
drug use and misuse.

8420. SOCIAL AND BEHAVIORAL ASPECTS OF PHARMACY PRACTICE. (3 cr; prereq #) Wertheimer
Historical development of the profession, its grow1h and development, with emphasis on the forces of education,
professionallZation, attitude modification, and the changes occurring as a product of legal and organizational
forces in society.

8500,8501, 8502. PHARMACY AND ITS ENVIRONMENT. (3 cr per qtr; prereq #; offered 1985-86 and alt yrs)
Wertheimer

Cultural foundations of pharmacy. Development of present state of pharmacy practice. Social-psychological
factors in drug use, abuse, or nonuse by the patient and practitioner. Role of the pharmacist as health
practitioner-within the profession, in relation to other health practitioners, and in relation to the general public.

8610. BEHAVIORAL AND SOCIAL RESEARCH METHODOLOGIES IN THE HEALTH SCIENCES. (3 cr; prereq #)
Survey of research methodologies for studying social and behavioral aspects of health care. Development of
strategies for selecting and modifying existing research tools for particular purposes. Ethics of doing research on
humans.

8611. RESEARCH DESIGN. (3 cr; prereq 8610 and #)
Survey of behavioral and social measures and development of skills in research design. Students present their
own research designs and measurement tools for class critique and conduct at IE,ast a pilot study.
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8612. RESEARCH SEMINAR. (2 cr)
Research issues, ideas, design, findings, and interpretations presented by students and faculty tor discussion.

8700. HOSPITAL ADMINISTRATION. (2 cr; prereq #)
History, classification, organization, and functions of hospital departments in relation to the pharmacy service.

~ 8701. HOSPITAL PHARMACY ADMINISTRATION I. (3 cr: prereq #)

8702. HOSPITAL PHARMACY SURVEY. (1 cr: prereq 8701, #) Kabat

8703. HOSPITAL PHARMACY ADMINISTRATION II. (3 cr; prereq #)
Continuation of 8701.

8810. SOCIAL PSYCHOLOGY OF HEALTH CARE. (3 cr; prereq #) Staff
Assessment of social psychological aspects of health care delivery. Topics include behavioral and social aspects
of pain and suffering, emotions, disease and recovery, responses to drugs and other therapies. patients' continuity
with prescribed therapies, relationships between the health care professional and the patient, and relationships

oi among members of various health care professions.

8820. ADVANCED SEMINAR IN THE SOCIAL PSYCHOLOGY OF HEALTH CARE. (3 cr; prereq #) Staff
In-depth assessment of one or more specific topics related to behavioral and social aspects of health care.
Possible topics include relations among members of the health care team, patient counseling, causal attributions
as they affect well-being and self-care by patient, and diagnosis and treatment of the health care expert; pain and
suffering, positive and negative placebo effects; and problems of the "difficult" and dying patient.

8840_ SOCIAL MEASUREMENT. (3 cr: prereq #) Choi
Essential methodological techniques in social research measurement and theory construction. Explaining and
establishing the correspondence between unobservable concepts (such as innovativeness, compliance,
religiosity, stress, power) and their empirical indicators. Methods, techniques such as factor analysis, issues in
reliability, validity, and scale construction. Computer analysis of data (brief introductory session presented for
those who have not used a computer). Measurement, theory construction, and their interrelationship: assessing
reliability and validity of the measurement of concepts used in theoretical propositions, shOWing how propositions
are derived from theory, wa,'s of constructing a theory, and appropriateness of theones.

SOCIAL AND PHILOSOPHICAL FOUNDATIONS OF
EDUCATION (SPFE)
Regents' Professor: Robert H. Beck'

Professor: Shirley M. Clark, director ofgraduate studies: Josef L. Altholz; Ayers L. Bagley '; Mary E. Corcoran; Roland A.
Delattre; Darrell R. Lewis; Robert B. Tapp

Associate Professor: Marlon L. Dobbert ' ; Arthur M. Harkins'; Glenn Hendricks; Patrick J. Starr

Assistant Professor: James C. Hearn

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-MA (Plan A and Plan B) in Social and Philosophical Foundations
of Education; Ph.D. in Education (emphasis in social and philosophical foundations of
education).

Curriculum-Fields of concentration are available in the history and philosophy of
education, comparative and international education, sociology of education, anticipatory
anthropology and education, or in combinations thereof.

Prerequisites for Admission-Applicants should have undergraduate or graduate
education in a field related to the chosen area of concentration, and should be able to
demonstrate how their program objectives can be accomplished. In some cases, neces
sary background courses may be taken after admission.

Special Application Requirements-Scores from the Miller Analogies Test, leiters
of recommendation from academic or professional sources, and a detailed statement of
purpose are required. Applications are accepted for admission in any quarter or in summer.

'Also holds graduate faculty appointment in Education
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Degree Requirements-Programs require course work in general foundations or
related disciplines as well as specific courses in the concentration and in research method.
A final oral examination is required.

Language Requirement-None, except in anticipatory anthropology and education
for which doctoral candidates are expected to gain a working knowledge of French and
either Spanish or one computer language,

For Further Information-Contact the director of graduate studies, Social and
Philosophical Foundations of Education, 275 Peik Hall, University of Minnesota, 159
Pillsbury Drive S.E., Minneapolis, MN 55455,

Grad 8777, THESIS CREDITS: MASTER'S, (1·16 cr per qtr; Plan A only)

Grad 8888, THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5099. DIRECTED STUDY. (Cr ar [max 9); SoN optional; prereq #)
Individual or group work on topics or problems in social and philosophical foundations of education.

5101. HISTORICAL FOUNDATIONS OF MODERN EDUCATION. (3 cr)
Background course for all other courses In history and philosophy of education. Analysis and interpretation of
important elements in modern education derived from the Greeks, the Roman,>, the Middle Ages, and the
Renaissance.

5102. EDUCATION IMAGERY IN EUROPE AND AMERICA. (3 cr)
Images and Ideas of education expressed In the visual arts of Western civilization (antiquity to 20th century)
examined in relation to concurrent educational thought and practice; symbolism, myth, propaganda, didacticism,
genre, caricature.

5110. INTERCULTURAL EDUCATION: SOCIAL SCIENCE AND SYSTEMS PERSPECTIVES. (3 cr)
Application of SOCial science and systems analyses to educational theories, ideolcgies, and operating contexts;
preparation of students for later ethnically focused COurses on educational pmblems of particular minority
populations in the United States.

5120. HISTORY OF CHILDHOOD EDUCATION, (3 cr; SoN optional)
Childhood education in Western CIvilization; emphasis on Images, symbols, ideas irnportant to educational theory
and practice in home and school.

5125. YOUTH IN MODERN SOCIETY. (4 cr, §Soc 5952)
Youth in advanced SOCIeties and as a social entity; functions and roles in industrial sOCiety, family. education,
politics and government, economy and work, welfare and religion; organizations, SOCial movements, and
subcUltures; empirical research and cross-cultural perspectives.

5131. COMPARATIVE EDUCATION. (3 cr)
European, ASiatic, and American systems and philosophies of education; possibilities of international education.

5141. CRITICAL ISSUES IN CONTEMPORARY EDUCATION. (3 cr)
Introduces graduate students to Ideas involved in current theory and practice

5155. HISTORY OF WESTERN EDUCATIONAL THOUGHT. (3 cr)
Major educational classics of Western ciVilization: Plato, Aristotle, Cicero, Quintilian, Montaigne, Milton, Locke,
Rousseau, and others,

5156. HISTORY OF IDEAS IN AMERICAN EDUCATION. (3 cr)
Readings in American political, economic, and social development related to education; reference tothe emerging
system of public education. Recommended as background for SPFE 5170, but not a prerequisite.

5170. AMERICAN PRAGMATISM AND EDUCATION. (3 cr)
Analysis and Interpretation of the educational philosophy of pragmatism (experimentalism); readings from Dewey,
Kilpatrick, Bode, Counts, Childs, and others.

5171. ANTHROPOLOGY AND EDUCATION. (4 cr, §Anth 5145)
Cross-cultural perspectives in examining educational panerns, the impliCit and explicit cultural assumptions
underlying them; methods and approaches to cross-cultural studies in education.

5172. ANTHROPOLOGY OF AMERICAN EDUCATION. (3 cr; prereq iI)
Application of anthropological principles to study of SOCialization, schooling, and cultural transmission in the
United States; utility of anthropological concepts for study of our own education systems and analySIS of
educational change.

5173_ ANTHROPOLOGICAL CLASSROOM METHODS FOR CROSS·CULTURAL EDUCATION. (3 cr; prereq
Introductory anthropology course or #)

Analysis of the social structure of classrooms and cultural backgrounds of pupils; ethnopedagogical techniques;
development of culturally appropriate modifications of standard teaching technic ues,
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5174. FIELD METHOD FOR THE STUDY OF EDUCATION. (4cr. §Anth 5316; prereq 5171 or 5172 or Anth 51450r Anth
5144 or Anth 1502)

Practice in aspects of field methodology below the level of full field study; detailed reading; analysis of studies in
anthropology and education for methodological content.

5175. INTRODUCTION TO SYSTEMS THEORY IN SOCIAL SCIENCE AND EDUCATION, (3 cr)
Fundamental aspects of general systems theory; readings; basic modeling techniques.

5180. INTRODUCTION TO THE ECONOMICS OF EDUCATION. (4 cr, §EdAd 5280)
Economic impact of education on educational markets, prices and production relationships, distribution of Income,
and investment and cost-benefit analysis in education,

5182. COMPARATIVE PHILOSOPHIES OF EDUCATION. (3 cr)
Examination of competing philosophies of education.

5190. SOCIOLOGY OF EDUCATION. (4 cr, §Soc 5953)
Advanced studies in social aspects of education including schooling as a socialization process, the social
structure of education, the role of school in social change.

5191. PROFESSIONALIZATION AND TEACHING. (3 cr)
Process, social history, and ideology; role of teacher organizations' forms of militancy; comparison with
professionalism in other occupations.

5192. SOCIOLOGY OF HIGHER EDUCATION. (4 cr, §Soc 5958: prereq Introductory statistics or #)
Advanced studies in social aspects of higher education; socialization of students, comparative institutional
organization, role structure; emphasis on theory and empirical research.

5202. POLITICS OF EDUCATION. (3 cr, §8202, §EdAd 5202)
Social science findings, concepts, and methods used to consider political context of education administration;
emphasis on public school policymaking by local and state governments; role of administrators.

5205. INTERCULTURAL EDUCATION: WORKSHOP IN COMMUNITY SOCIAL SIMULATIONS. (3 cr)
Analyses of operation of the city as a social system; use of simulation gaming techniques to study urban
institutions and processes, with emphasis on formal education.

5209. EDUCATION IN FUTURE SOCIAL SYSTEMS. (3 cr, §5212)
Interdisciplinary inquiry into problems of social specialization and generalization: projections and analysis of long
range (30 years or more) social and technological trends related to education.

5210. SOCIAL FORECASTING AND EDUCATIONAL FUTURES. (3 cr)
Application of social sciences in their academic and applied dimensions to formal education, including the soclal
scientific and systems orientation toward communities; emphasis on Short-range social and educational pianning,
near-present to a few years hence.

5211. SOCIAL DESIGN AND EDUCATIONAL FUTURES. (3 cr)
Medium-range interdisciplinary approach to community design and analysis emphasizing formal education
systems in community context; focus upon new neighborhoods, towns, experimental cities, and subcultural
enclaves in rural and urban settings emphasizing time periods from several years to three decades hence.

8170. SEMINAR: RESEARCH METHODS IN ANTHROPOLOGY AND EDUCATION. (1·3 cr [max 9]; prereq 5174 or
5175 or Anth 8152 or #)

Anthropological research below dissertation level including designing and carrying out of a research project
related to education, schools, or socialization; emphasizes relevant theory, reliability and validity, research ethics,
and reporting.

8172. SEMINAR: TOPICS IN ANTHROPOLOGY AND EDUCATION. (3-9 cr; prereq 5171 or 5172 or grad student in
anthropology)

Each quarter a selected aspect of the field is chosen: theory or history in anthropology and education, cases in
minority education, the work of Margaret Mead.

8220. SEMINAR: SOCIAL AND EDUCATIONAL FUTURES. (1-6 cr [max 61; prereq 5209 or 5210 or 5211 or #)
Review and critique of outstanding theoretical contributions of leading social and educational futurists to delineate
areas for additional inquiry and research.

8241. PROBLEMS: HISTORY AND PHILOSOPHY OF EDUCATION. (er ar; prereq #)
For graduate students interested in research and onginal work in these areas.

8242. SEMINAR: EDUCATIONAL PHILOSOPHY. (3 cr; prereq #)
For advanced students; critical stUdy and discussion of special problems.

8255. SEMINAR: EUROPEAN AND AMERICAN EDUCATIONAL THOUGHT: 16TH AND 17TH CENTURIES. (3 cr;
prereq 5155 or ~5155 or #)

A,nalysis and Interpretation of primary source materials of 16th- and 17th-century educational thought and
practice in Western Europe, prinCipally England.
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8256. SEMINAR: EUROPEAN AND AMERICAN EDUCATIONAL THOUGHT: 17TH CENTURY. (3 cr; prereq 5155 or
8255 or #)

Analysis and interpretation of primary source materials of 17th-century educational thought and practice in
Western Europe and the American colonies.

8260. SEMINAR: SOCIAL AND PHILOSOPHIC FOUNDATIONS OF EDUCATION. (3 cr)
Systematic anaiysls 01 issues rel&~ed to development of the Ileid of teaching and research; problems of ...
interdisciplinary relationships and directions for the future."'!

8290. ADVANCED SOCIOLOGY OF EDUCATION. (3 cr; prereq 5190 or Soc 5953 or #)
Analysis of a contemporary critical sOCioeducational problem; choice 01 problem vanes from quarter to quarter.

8991. PROBLEMS: SOCIOLOGY OF EDUCATION. (1-3 cr Imax 9J; prereq 5190 or Soc 5953 or #)
Guided reading and development ot research tOPiCS; formulation 01 approp"a,e research designs.

SOCIAL WORK (SW)
Professor: C. David Hollister. director; Neil F. Bracht; Clarke A. Chambers; Miriam Cchn; George Hoshlno; Hamilton

McCubbin; Rama Pandey; Richard Sterne; Esther Wattenberg

Associate Professor: Irl Carter

Assistant Professor Jeffrey Edelson; Jean Quam; Annalee Stewart

Instructor: Nancy J. Wilson. coordinator

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S.w. and Ph.D.

Curriculum-Concentrations in the master's program include practice in three major
areas: 1) family and children, 2) health and mental health, and 3) management, planning,
and development. Two dual programs are also available: master of social work/master of
public health and master of social work/master of arts in public affairs. The doctoral
program in social work is designed to prepare students for advanced levels of scholarship,
research, and teaching and to provide intellectual leadership for the profession; it is not
designed to provide advanced training for professional practice. The program emphasizes
interdisciplinary study and development of analytic skills to accommodate the diverse
interests of individual students.

Prerequisites for Admission-Applicants to the M.S.W. program must present 39
quarter credits in the social sciences, Le., sociology, political sciences, economics,
psychology, history, and anthropology, including one or more courses in at least three of
these fields. Applicants must also have completed a course in statistics or must complete
one during the first quarter of graduate work. One year of paid or volunteer social work
experience is required of all applicants who do not have a bachelor's degree in social work.
Doctoral applicants must have earned the master's degree in social work from a school of
social work accredited by the Council on Social Work Education, and must have a superior
academic record. Significant experience in social work practice is preferred.

Special Application Requirements-Three lellers of recommendation, a complete
set of transcripts (in addition to that required by the Graduate School), an example of written
work, a personal statement, and a department application form are required of all
applicants. GRE scores are not required for admissiDn. However, applicants who wish to be
considered for nomination for a Graduate School Fellowship are encouraged to submit the
scores by February 15. The application deadline is February 15 for the master's and
doctoral programs. Beginning students in either program are admitted only for fall quarter.

Master's Degree Requirements-The master's degree requires the equivalent of
two years of graduate study. A part-time program is under development. A minimum of 7
credits per quarter must be taken in each of the first three quarters or 21 credits total for
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these three quarters. A total of 81 credits is required for the M.SW. degree. Students may
test out of courses or receive advanced standing credit by examination. All credits must be
completed within five years of the date of enrollment. A maximum of 40 quarter credits may
be transferred toward the M.SW. degree from the following sources with the approval of
the School of Social Work: 1) up to 12 credits of graduate-level course work from
Continuing Education and Extension at the University of Minnesota; 2) up to 12 credits of
work at graduate level and quality completed as an adult special student at the University of
Minnesota; 3) up to 40 credits from another regionally and professionally accredited school
of social work.

Doctoral Degree ReqUirements-Programs are designed by the student and
adviser to develop appropriate skills in research and scholarship. Students must complete
or have completed basic courses in statistics and research methods. Required compo
nents of the program are seminars in research methods. statistics, social welfare history,
social policy, and social work practice. The doctoral program requires at least two years of
post-master's degree work.

Language Requirement-None.

For Further Information-Contact the director of admissions, School of Social Work,
400 Ford Hall, University of Minnesota, 224 Church Street S.E., Minneapolis, MN 55455.

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

CORE M.S.W. DEGREE

5111. CONTEMPORARY POLICY AND PROGRAMS IN SOCIAL WELFARE. (3 cr for grad, 4 cr for undergrad
students; prereq grad standing or 12 cr SOCial sCiences)

Framework for analysis of concepts and principles In social policy for social welfare programs and services.

5211. ADVANCED THEORIES OF HUMAN GROWTH AND CHANGE. (3 cr for grad. 4 cr for undergrad students.
prereq grad standing or 12 cr social sciences)

Socio·psycho-blological factors associated with individual and group development as applied to social work
practice.

5349. SOCIAL WELFARE IN AMERICA. (3·4 cr, §Hlst 5349)
Social services, public policies, and profeSSion of social work~colonial era to present. Dependency, deviancy,
crime, social secunty. public health. social reform. tunctlons of public and voluntary institutions (chanties,
settlements).

5601. ETHNOCULTURAL CONCEPTS IN SOCIAL WORK PRACTICE. (3 cr for grad, 4 cr for undergrad students:
prereq 1001)

Relation of ethnocultural concepts to development of social welfare policies and services and sOCial work practice.
Critical examination of commonalities of principle and cross-ethnic issues and practices among the four major
ethnic minority groups of color (Amencan Indian. Asian American, Black, and Hispanic). Contribution of each to
effective interpersonal and Intragroup relationships In social service delivery system.

8010. FIELD INSTRUCTION I. (4 cr or cr ar [max 12 reqUired]; hrs ar)

8020. FIELD INSTRUCTION II. (4 cr or cr ar [max 12 required]; prereq 8010)
Field practIce in social work process under direct supervision.

8300. ORGANIZATIONS AND COMMUNITY SYSTEMS. (3 cr)
Basic theories of organizations and communities; implications of theories for professional practice.

8400. A FRAMEWORK FOR SOCIAL WORK INTERVENTION. (3 cr)
Development of conceptual understanding of, and skill in, problem identification and assessment in social work
situations utiliZing systems theory and problem-solving approach as framework for analYSIS. Advanced concepts
of communication and interviewing.

8401. SOCIAL WORK METHODS WITH INDIVIDUAL CLIENTS. (3 cr; prereq 8400)
Development of conceptual understanding of, and skill in, use of various social work roles and treatment
modalities in direct practice of social work. Development of advanced skills In assessment and pnnciples at
intervention.

8414. SOCIAL WORK METHODS WITH GROUPS. (3 cr, §5414; prereq 8401 or #)
For descnption, see 5414.
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8901. SCIENTIFIC INQUIRY IN SOCIAL WORK. (3 cr; Incll-hr lab)
Logic, methods, and techniques of scientific inquiry In social work. Nature ard functions of theory, models.
assumptions, probiem formulation, causal analysis, conceptualization, operationalism, and hypothesis formula·
tion.

OTHER SOCIAL WORK COURSES

5010. SEMINAR: SPECIAL TOPICS. (Cr ar; prereq 1001,3005, jr, sr or grad major n social work. #)
TopiCS specified in Class Schedule.

5013. INTERDISCIPLINARY TEAM TRAINING IN HEALTH SERVICES DELIVERY. (3 cr, §HSU 5001, §PubH 5013;
prereq #)

Interpersonal, group communications with application to team health projects, organization, function, and
membership. Experiential methods and activities to develop attitudes and skills essential to team goal setting,
decision making, problem solving, and task accomplishment.

5020. PUBLIC HEALTH SOCIAL WORK INTEGRATIVE SEMINAR. (2 cr, §PubH 5020; prereq beginning level
MSW/MPH major)

Helps students in dual degree program develop integrated public health social work identity. Synthesis: common
historical and philosophical developments, roles and functions, trends, professional values. and knowledge and
research bases.

5021. HUMAN SEXUALITY FOR HEALTH AND HELPING PROFESSIONALS I. (34 cr, §HSU 5025, §PubH 5021.
§FSoS 5240)

Multidisciplinary approach to human sexuality from perspective of public and social heanh and well-being of
community, society, and individuals. Develops personal skills for imparting sexual knowledge to other health
profesSionals and consumers.

5022. HUMAN SEXUALITY FOR HEALTH AND HELPING PROFESSIONALS II. (3 cr, §HSU 5027. §PubH 5022,
§FSoS 5240; prereq 5021)

Examination of rationales for sexual health care and methods of interventions into sex-related problems of various
publics. Focus on methods of assessment, creation of comfortable climate for exploration of sexual concerns,
provision of sex-related information, techniques for behavior Change, and referrals to specialized resources for
treatment.

5023. HUMAN SEXUAL.ITY FOR HEAL.TH AND HELPING PROFESSIONAL.S III. (3 cr, §HSU 5028, §PubH 5023,
§FSoS 5240; prereq 5021)

Issues of health policy and preventive education in relation to human sexuality. Policy-making processes and
current controversial sexual issues. Sexuai normalcy and variance/deviance; ethics and legal aspects of sexual
behavior; public policies on sexual minorities; institutional policies on sexual health care; sex education programs
for children and adults.

5024. MUL.TIDISCIPL.INARY PERSPECTIVES ON AGING. (4 cr, §CPsy 5305, §Educ 5440, §HSU 5009, §Phar 5009,
§PA 5671, §Soc 5960)

Multidisciplinary introduction to aging and the aging process.

5102. THE CHANGING ROL.ES OF MEN AND WOMEN. (3 cr grad, 4cr undergrad; prereq WoStl005 or 1006 or equiv)
Changing relationships between men and women. Factors of race, ethnicity, and social class in changing roles in
economic, social, psychological dependencies With special reference to family and work; childrearing and custody
issues; child support, work, welfare, and poverty. Impiications for social services and social welfare policies.

5228. RURAL. ISSUES IN SOCIAL. WORK PRACTICE. (3 cr)
Practicing social work in rural environment. Rural service system, public policies affecting rural service delivery,
and professional concerns.

5414. FUNDAMENTAL.S OF SOCIAL. GROUP WORK. (3 cr grad, 4 cr undergrad, §B414; prereq 3005)
Analysis of basic principles of SOCial group work practice applicable to both task and treatment groups. The small
group as a social process to achieve task and treatment goals. Sociophilosophic orientation, theoretical frames of
reference, application of structure. task and process variables, use of member-to-member interactions, group goal
selting, and professional relationships with groups, with individual members, and with systems external to small
group.

8102. POL.ICY ISSUES IN SOCIAL. WEL.FARE. (3 cr)
Major poliCy Issues in social welfare and development of beginning technical proficiency in their attempted
solution.

8104. CHIL.D WEL.FARE AND THE L.AW. (3 cr)
Introduction to the legal system in the context in which social workers come into contact with it most frequently:
neglect and delinquency proceedings, adoption, and divorce custody contests.

8106. THE SOCIAL. POL.ICY OF CHIL.DREN'S SERVICES. (3 cr; prereq 5101, 5201. 5401)
Application of a theoretical social policy framework to the goals, tasks, organization, and delivery arrangements of
programs serving the social welfare of children.

8111. INTERNATIONAL. SOCIAL. WEL.FARE. (3 cr; prereq #)
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8121. SOCIAL POLICY AND DELIVERY SYSTEMS FOR FAMILY AND CHILDREN'S SERVICES. (3 cr; prereq 5111)
Application of theoretical social policy framework to goals, tasks, organization, and delivery arrangements of
programs serving social welfare of families and children,

8122. HEALTH/MENTAL HEALTH POLICY, (3 cr; prereq 5111)
Political, economic, and policy issues pertinent to social work practitioners.

8132. COMMUNITY MENTAL HEALTH: HISTORY, LEGISLATION, AND POLITICS. (3 cr; prereq 8300 or equiv and
#)

8150. SPECIAL TOPICS IN SOCIAL POLICY. (Cr ar; prereq #)

8203. FAMILY STRESS. (3 cr)
Family theories as they relate to family development, family structure, and family behavior in response to social
and psychological stress. Normal and dysfunctional family behavior.

8204. PERSONALITY DEVELOPMENT AND PERSONALITY FUNCTIONING. (3 cr; prereq 5201 or #)

8205. COMPARATIVE THERAPEUTIC APPROACHES. (3 cr; prereq 8204, 8400 or equiv)

8206. DISORDERED HUMAN BEHAVIOR. (3 cr; prereq 5201 or #)
Current concepts of and approaches to problems of disordered behavior.

8250. SPECIAL TOPICS: HUMAN BEHAVIOR AND THE SOCIAL ENVIRONMENT. (3 cr; prereq 5201. 8202 or #)

8301. ORGANIZATIONAL ANALYSIS, MANAGEMENT, AND ADMINISTRATION. (3 cr)
Principles and practices of management and administration, with emphasis on social work settings.

8305. COMMUNITY DEVELOPMENT. (3 cr)
Process by which groups and individuals within a community work together to fulfill community needs through
social services; principles of working with unifunctional and local organizations.

8307. THEORIES OF SOCIAL PLANNING AND SOCIAL CHANGE. (3 cr)
Principles of working with multifunctional, complex social structures in social planning, community action and
development.

8310. SOCIAL WORK ADMINISTRATION. (3 cr)

8350. SPECIAL TOPICS: MANAGEMENT, PLANNING, AND DEVELOPMENT. (Cr ar; prereq #)

8404. COMPARATIVE FRAMEWORKS OF INTERVENTION WITH INDIVIDUALS. (3 cr; prereq 8401)
Theoretical approaches to intervention with troubled Individuals. Comparative analysis of social work, psychology,
and psychiatry modalities.

8405. CURRENT LITERATURE AND PRACTICE ACTIONS. (3 cr; prereq 8401)
Utilizes findings and conclusions from inquiry into practice actions found in recent social work literature for their
influence on the student's practice with individuals and families.

8406. SUPERVISION AND CONSULTATION IN SOCIAL WORK PRACTICE. (3 cr; prereq 8401, #)
Principles and practices of first-line supervision in direct practice systems-administration, education, and
support. Principles and methods of consultation and staff development.

8407. STRATEGIES OF FAMILY INTERVENTION. (3 cr; prereq 8401 or #)
Seminar in methods of and strategies for helping families cope with family problems.

8408. DIRECT WORK WITH CHILDREN. (3 cr; prereq 8400)
Pract,ce methods and models in the helping process With children in various child-serving agencies: family courts,
child protection, foster care, and mental health settings.

8415. COMPARATIVE GROUP MODALITIES. (3 cr; prereq 8401 or #)
Examination of group modes of practice through comparative analySIS of commonalities and differences in group
related variables across therapeutic systems.

8416. GROUP PSYCHOTHERAPY. (3 cr; prereq 8401 or #)
Conceptual base for group treatment in social work practice, including a frame of reference for interventive
actions, specific interventions, and analysis of problems and issues In group therapy.

8417. THE MANAGEMENT OF TEAM AND STAFF. (3 cr; prereq #)
The management of team and staff relationships. Application of selected interpersonal and group process
constructs in the development of team and staff relationships. Group behaVior as related to management, team,
and staff roles in social work.

8421. SOCIAL WORK PRACTICE IN MENTAL HEALTH SETIINGS. (3 cr; prereq 8400,8401,8122)
Roles and intervention strategies of SOCial workers in variety of service settings. Problems frequently presented,
treatment alternatives, interdisciplinary practice, and ethical Issues.

8422. SOCIAL WORK PRACTICE WITH THE CHRONICALLY MENTALLY ILL. (3 cr; prereq 8400, 8401,8122, or #)
Specialized training and conceptual frameworks for understanding chroniC Illness. De-institutionalization and
community-based care.

473



Fields of Instruction

8423. CHRONIC ILLNESS--IMPACT ON FAMILIES. (3 cr: prereq 8400, 8401. 81<'2, or #)
How family members are affected by chronic Illness. Psychological, social, and coping strategies of families and
pallents.

8450. SPECIAL TOPICS: PRACTICE WITH INDIVIDUALS, FAMILIES, AND GROUPS. (Cr ar: prereq 8401. 6 cr in
personal social services. #)

8903. PROGRAM EVALUATION. (3 cr: prereq 8901 or equlv)
Conceptual, methodological, political. psychological, and administrative factors related to conduct and conse
quences of social work program evaluation. Social programs as cause and effect models. types and strategies 01
evaluation. and appraisal of selected social work research literature.

8910. RESEARCH PRACTICUM. (1-9 cr: prereq 8902)
Methodologlcallools for the analySIS of social programs. Use 01 available Information and creaflon of information
systems stressed. Development and use of qualitative and quantitative data, espeCially regarding the monitoring
and evaluation of social wellare programs.

8950. SPECIAL TOPICS IN SOCIAL WORK RESEARCH. (Cr ar: prereq #)

8970. DIRECTED STUDY. (Cr ar: prereq #)
Independent study under tutorial gUidance,

8990. RESEARCH PROJECTS. (Cr ar [max 6])
Opportunity to pursue, indiVidually or In small groups, a line of empincal researcr Inquiry of interest to the student
and relevant to the field of SOCial work. Translates content from the Introductory courses into a research deSign and
study to broaden and deepen research knowledge and skills. Projects may be ccnducted In conjunction with field
learning experiences or other course work.

DOCTORAL COURSES

8120. SEMINAR: SOCIAL WORK AS A PROFESSION. (Cr ar [max 4J: prereq #)
History of the development of social work as a profeSSion: focuses on current issues In the light 01 historical
influence.

8130. SEMINAR: HISTORY OF SOCIAL WORK. (4 cr per qtr. §Hlst 5821. prereq Hist 5349 for 8130. #)
Ways In which SOCial movements and key indiViduals have Influenced the developmenl, current status. and future
prospects for SOCial welfare, SOCial services. and SOCial work,

8140. SEMINAR: SOCIAL WORK EDUCATION. (Cr ar [max 6]: for doctoral students only: prereq #)
Descnptlon and analysis of current problems and issues in education for SOCial work and implications for
CUrriculum development and design: Impact on classroom teaching.

8180. SOCIAL POLICY FORMULATION AND ANALYSIS. (4 cr: lor doctoral students only: prereq 5101.8101 or equiv)
Formulation and analysis of vanous theoretical perspectives and conceptual fral1eworks and their application to
social poliCY Issues and problems, and SOCial wellare systems and programs.

8460. SPECIAL TOPICS IN THE PERSONAL SOCIAL SERVICES. (Cr ar: lor doctoral students only; prereq 8401 and
#)

8991. RESEARCH SEMINAR. (2 cr: prereq MSW degree)

8992. RESEARCH SEMINAR. (2 cr: prereq MSW degree)
Continuation of 8991.

8993. RESEARCH SEMINAR. (3 cr: prereq MSW degree)
Continuation of 8992.

SOCIOLOGY (Soc)
Regents' Professor Emeritus: Reuben Hill

Professor: DaVid A, Ward, chair; Theodore R, Anderson: Roy E Carter, Jr.: John P. C1a'k: David Cooperman: George A.
Donohue: Bert L. Ellenbogen: Barry C, Feld: Harold Flnestone: Robert Fulton: Richard N. Hey: Arthur L. Johnson:
Barbara Laslett: Robert K, Leik: Theodor J, Litman: Carl MalmqUist: Don Martindale (emeritus): Donald G. McTavish:
Jeylan T, Mortimer: Joel I. Nelson: Ira L. ReiSS: Paul D. Reynolds: Roberta G. S,ml1ons; Richard E. Sykes; Russell
Thornton

Associate Professor Joseph Galask,ew,cz, director of graduafe studies, Ronald E. Anderson: Shirley M. Clark; Gary
Alan Fine; Guillermlna Jasso; Robert E. Kennedy: Dario Menanteau; Stephan P. Spitzer

Assistant Professor Ronald R. Amlnzade; Lucy Rose Fischer: Candace Kruttschl1ltl

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Sociology

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Studies in social organization, social psychology, sociological theory,
and statistics and research methodology provide background for more advanced work
organized around the following substantive foci: family, gender and sexuality; law,
criminology and deviance; social self and life course; organizations and occupations;
demography and population studies; community; historical and comparative. Although
these are the main substantive areas, individual programs can be developed in other
specialties such as death education, gerontology, and rural sociology. Training for students
interested in both academic and applied employment is generally available.

Prerequisites for Admission-A background in basic sociology, usually consisting
of 18 quarter credits in undergraduate work, or an MA degree in sociology or a closely
related field is required. Individuals who have completed fewer than 18 credits may be
admitted but are generally required to complete background course work during their first
year of residence.

Special Application Requirements-Applicants are evaluated on their general
ability, knowledge of basic skills, creativity, and potential for contribution to the field.
Applicants must submit the following: Graduate Record Examination scores; a complete
set of transcripts in addition to that required by the Graduate School; two letters of
recommendation (three with an application requesting financial aid); a copy of a term
paper, written in English; and a statement of professional objectives. Miller Analogy Test
scores must be submitted to the Graduate School. Applicants for the master's degree are
evaluated and admitted separately from applicants for the doctoral degree. For fall
admission, the final application deadline is April 25. For financial aid, the final application
deadline is January 15.

Master's Degree Requirements-The department offers both a general academic
program (general MA) and a more specialized program in policy. research, and evaluation
(PREP MA). A final oral examination is required.

Doctoral Degree Requirements-The program consists of a period of concentrated
course work (or its equivalent), extensive preparation in an area of specialization. a
significant research experience. preparation in a special research technique, and a
doctoral dissertation.

Language ReqUirements-For the master's degree. none. For the doctoral degree,
expertise in a foreign language may be used to fulfill department requirements in
comparative sociology.

Minor Requirements for Students Majoring in Other Fields-Six courses in
sociology, including two 8xxx courses, are required. Courses should be chosen equally
from two of the department's four subfields.

For Further Information-An informational brochure covering specific admission
and degree requirements is available from the Graduate Office. Department of Sociology,
1178 Social Sciences Building, University of Minnesota. 267 19th Avenue South, Minneap
olis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

CRIMINOLOGY AND DEVIANCE

5101. SOCIOLOGY OF LAW. (4 cr; prereq 3101, 3102 or #; 5705 recommended)
Sociological analysis of law and society. Examination, through historical and cross-cultural materials, of social
forces involved in the creation of legal norms (both civil and criminal), procedures of enforcement, and impact of
law on social change.
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5102. CRIMINOLOGY. (4 cr; prereq 3101,3102 or #)
Nature and types of crime. problems in measurement of incidence and trends, and ",view of sociological theories
of crime causation, Implications for crime prevention and control.

5104. COMMUNITY·BASED CORRECTIONS. (4 cr, §CJS 5113; prereq 3102 or #)
Theories behind and structures of diversion, probation, parole. and other community corrections programs that
are alternalives to Imprisonment.

5105. CONTEMPORARY CORRECTIONS. (4 cr; prereq 3101, 3102 or #; 5161, 5162 recommended) Ward
Advanced study of correctional organizations including prisons and jails; probation and parole, department and
community corrections, Penal policies and practices in the United States compared with advanced penal systems
in other countries.

5107. COMPARATIVE CRIMINOLOGY AND CRIMINAL JUSTICE SYSTEMS. (4 cr, §CJS 5121; prereq 3102 or #)
Theories of crime causation and operation of criminal justice agencies in other ce,untries.

5108. CURRENT ISSUES IN CRIME CONTROL. (4 cr, §CJS 5207; prereq 3102 or #) "I
Selected current criminal justice policies examined from the perspective of courts, legislature, community, and
interest groups; impact of policy changes on society and social control agencies.

5111. SOCIOLOGY OF DEVIANT BEHAVIOR. (4 cr; prereq 3101. 3102 or #) Finestone
Nature of deviant behavior, social processes associated with careers of deviants, and relationship of deviancy to
problems of social control.

5114. THE SOCIAL CONTROL OF WOMEN OFFENDERS. (4 cr, §CJS 5114; prereq 2102 or #) Kruttschnitt
Historical and current explanations for female criminality; current trends in women's participation in crime and their
treatment in the legal system.

5125. POLICING IN AMERICAN SOCIETY. (4 cr; prereq 3101,3102 or #; 5161, 5162 recommended) Clark, Sykes
Police organizations and operations from a social sCience perspective. Formal ard informal policing; role and
functions; legal bases; accountability and restraints; relations with policed populations, emphasizing minorities,
youth, and recognized violators; use of violence, unethical and illegal practices; civil liberties; intraorganizational
and interorganizational relations; social theory and change.

5135. WHITE·COLLAR CRIME. (4 cr; prereq 3101, 3102 or #; 5161. 5162 recommended) Clark
Types of white-collar crime, broadly construed; roots in American society; responses oHered by theoreticians and
amateur and professional politicians.

5141. JUVENILE DELINQUENCY. (4 cr; prereq 3101, 3102 or #; 5161, 5162 recommended) Clark, Finestone
Advanced study of defimtion and origins of juvenile delinquency and societal response to it through regUlatory
agencies; special characteristics of juvenile justice institutions.

5142. JUVENILE JUSTICE LAW AND ORGANIZATION. (4 cr, §CJS 5103; prereq 3101, 3102 or #; 5161. 5162
recommended)

Sociological perspective on historical evolution of the juvenile court; organizational relationships between court,
police, and other agencies; policies on serious oHenders and status oHenders; processes of Intake, diversion, pre
trial detention, waiver to adult court, and sentencing; conflicts over due process and treatment objectives; current
movements to abolish Juvenile justice,

5147. SOCIOLOGY OF MENTAL ILLNESS AND HEALTH. (4 cr; prereq 1001, 3102 or #) Spitzer
SOCial definitions and Origins of mental Illness, its epidemiology, patterns of reaction to mental illness including
sociological analysis of mental health programs and their eHectiveness. SOCial policy' implications of mental health
definitions,

5148. CRIMINAL PSYCHOPATHOLOGY. (4 cr, §CJS 5205; prereq sr or grad student) Malmquist
Psychiatric and psychological aspects of antisocial and Criminal behavior as related to issues faced in courts and
criminal Justice system.

5161. CRIMINAL LAW IN AMERICAN SOCIETY. (4 cr, §CJS 5101) Samaha
Purposes and basic principles of criminal law; proper limits of criminal sanction; suggested reforms in existing
criminal law.

5162. CRIMINAL PROCEDURE IN AMERICAN SOCIETY. (4 cr, §CJS 5102) Samaha
Examination and assessment of the state's power to intrude "'to lives of Citizens ard deprive them of life, liberty,
and property in enforcing criminal law. Arrest, search, and seizure powers, pre-trial practices, and prisoners'
rights. Suggested limits on discretionary power of police, prosecutors, judges, and corrections authorities.

8101,8102,8103. SEMINAR: RESEARCH IN SOCIAL DEVIANCE. (3 cr per qtr) Clark, Finestone. Spitzer, Ward

8105. SEMINAR: CRIMINAL POLICY. (3 cr, §CJS 8207)
Formulation of Criminal policies by courts and legislatures; role of community, interest groups, press, and
commiSSions in criminal policy formulation; implementation of policy by Criminal justice bureaucracies; theories
and methods applied to Criminal justice policy evaluation.

8111,8112,8113. SEMINAR: RESEARCH PROBLEMS IN JUVENILE DELINQUENCY. (3 cr per qtr; offered when
feasible)
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8125. POLICE IN SOCIETY. (3 cr, §CJS 8201; prereq #)
Role of police from several perspectives: historical, anthropological, sociological, public policy. Models of police
behavior, role in society and commumty, misconduct, professionalization, polrticization.

8135. SEMINAR: WHITE COLLAR CRIME. (3 cr, §CJS 8135)
Relationship between American political, economic, and social structure and various types of white collar crime,
especially legal and social systems.

8148, LAW, SOCIETY, AND THE MENTAL HEALTH SYSTEM. (3 cr, §CJS 8205; prereq grad student, 5148, or #)
Malmquist

Intensive survey of psychopathology, with reference to criminal behavior and the criminal justice system.

8161. SEMINAR IN CRIMINAL JUSTICE. (3 cr. §CJS 8002; prereq 5161.5162. or #)
General aims and purposes of criminal law, means employed to attain them.

8162. SEMfNAR IN CRIMINAL JUSTICE. (3 cr, §CJS 8001)
Current basic literature concerning administration of criminal justice.

SOCIOLOGY OF RELIGION

5151. RELIGION AS A SOCIAL INSTITUTION. (4 cr; prereq 8 cr social sciences or #) Johnson
Structure and function of religious organizations in various types of societies, nature of religious leadership, type of
religious participation, and relationship of religion to other social institutiOns.

8151,8152,8153, SEMINAR: SOCIOLOGY OF RELIGION. (3 cr per qtr; prereq 5151 or #) Johnson
Intensive study of a major social institution; methodological techniques, problems. theoreticaf models. and
specialized areas in sociological study of religion.

SOCIAL PSYCHOLOGY

5201. INTRODUCTION TO SOCIAL PSYCHOLOGY. (4 cr [no cr for sociology majors]; prereq 8 cr sociology,
anthropology, economics, political science or psychology) Fine, Spitzer

Research and theory regarding relation of individual to social groups. Emphasis on socialization processes;
effects of social interaction and isolation; individual behavior under conditions of social organizatiOn and
disorganization; cultural inffuence and its limits.

5205. SYMBOLIC INTERACTION. (4 cr; prereq 3201 or 5201 or equiv or #) Finestone
Methods of acquiring knowledge in social psychology; outstanding pieces of research. Social psychology of small
groups, mass behavior, and making of political and economic choices. Current thinking and research in this field in
light of concepts and theories presented in introductory courses in social psychology.

5211. SOCIAL PROCESSES IN SMALL GROUP SETTINGS. (4 cr; prereq 3201 or 5201 or #) R Anderson. Reynolds
Small group research and theory focusing on both laboratory and nonlaboratory investigation of interpersonal
exchange, communication structures, status and power relations, coalition formation, reference groups, role
differentiation, group uniformity, social influence, and problem-solving behavior. Laboratory arranged.

5215_ SELF·CONCEPT IN THEORY AND RESEARCH. (4 cr; prereqir, sr or grad student, 16crin SOCial sciencesandlor
education or #) Spitzer

Major sociological theories and assessment methodologies characterizing study of the seff; application to and
findings in topical areas such as crime and delinquency, menial illness, socialization, aging, drug abuse, group
processes, and policy evaluation.

8201,8202,8203. SEMINAR: RESEARCH IN PROBLEMS IN SOCIAL PSYCHOLOGY. (3 cr per qtr; offered when
feasible) Fine, Spitzer

8208. SOCIAL LINGUISTICS, (3 cr; prereq #)
Social communication in groups, org~njzations, and institutions.

8211,8212,8213. SEMINAR: RESEARCH IN SMALL GROUPS. (3 cr per qtr) Leik

8215. THEORIES OF SOCIAL PSYCHOLOGY. (3 cr; for 1st-year grad students) Fine, Spitzer
ReView of current social psychological theOries in important areas such as attitudes, communication, interaction
and small groups, With the intent 01 Integrating these materials according to a superordinate theoretical
perspective.

SOCIAL CHANGE AND SOCIAL MOVEMENTS

5301. SOCIAL MOVEMENTS IN A CHANGING SOCIETY, (4 cr; prereq 3401 or 5401 or equiv or #)
Factors underlying social change in modern mass society. Recent research on social movements, reform and
reVOlution, culture contact, impact of rapid technological change. Individual and social structure under conditions
of rapid social change.
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5311. SOCIOLOGY OF CONFLICT. (4 cr; prereq 3401 or 5401 or equiv or #) Cooperman
Theoretical. empirical study of group conflict. Methods and models. Animal conflict. Aggression and conflict.
Types of confltct: feuds. community. ecologies of urban conflict. racial. internal war. revolution. Confltct and social
organization: relation of stratification, industrial and social change to confltct.

8305. SEMINAR: PERSPECTIVES OF SOCIAL AND ECONOMIC DEVELOPMENT-LATIN AMERICA. (3 cr; prereq
#) Ellenbogen

Evolution of an "orientation" toward development in Latin America. Strategies for and tactics of planned change at
national, regional, and community levels. Selected methodological and concepluallssues relaled to development.

8308. MODERNIZATION AND SOCIAL CONFLICT: A CROSS-NATIONAL APPROACH. (5 cr; prereq #) Ellenbogen
Several perspectives in modernization. The comparative approach. Seminar exercise in developing a macro
comparative study on conflict and modernization.

POPULAR CULTURE AND PUBLIC OPINION

5351. SOCIOLOGY OF POPULAR CULTURE. (4 cr; prereq 16 cr in sociology or #) Fine
Social preconditions and social effects of popular culture; popular vs. nonpopular culture; selected popular arts.

5355. OPINION AND COMMUNICATION: SOCIAL FACTORS. (4 cr; prereq 16 cr sociology or #) R Carter
Opinion formation and change in relation to individual characteristics and social structure; flow of public
communications through society and impact of communication on particular audiences.

5371. SOCIOLOGY OF SPORT. (4 cr; prereq 1001, 3201 or #) Fine
Sport within and among societies and nations; social organizatiorr-socioeconomic development. contemporary
structure, personnel. fans; relationship to other institutions-economy, education. family. government. religion;
social differentlatlorr-status, ethnicity, sex, age; careers; ethical and social problems-honesty and violence.

8351, 8352, 8353. SEMINAR: RESEARCH PROBLEMS OF MODERN MASS SOCIETY. 13 cr per qtr; offered when
feasible)

8361. SEMINAR: RESEARCH AND THEORY ON THE SOCIOLOGY OF CULTURE. (3 cr; prereq #) Fine
Theory and research in culture, subculture, and group culture as these concepts are employed by sociologists.
Relationships between high culture, popular culture, and folklore.

SOCIAL ORGANIZATION AND SOCIAL STRUCTURE

5401. SOCIAL ORGANIZATION. (4 cr [no cr for sociology majors], §3401; prereq 8 cr sociology, anthropology,
economics, political science or psychology) Galaskiewicz, Mortimer

Theories of social structure, social stralilication, community structure, status groups, nature of social power, social
control processes, aspects of formal organizations, and rational actor models for decentralized social processes.

5405. SOCIAL STRATIFICATION AND MOBILITY. (4 cr; prereq 3401 or 3405 or 5401 or any 3xxx sociology course or
equiv; some statistics recommended) Fulton, Nelson

Form and content of hierarchical arrangements. Relationship of hierarchical arrangements to problems of social
order and individual behavior.

5411. FORMAL ORGANIZATIONS. (4 cr; prereq 3401 or 5401 or equiv or 8 cr sociology, anthropology, psychology,
political science or economics)

Sociological analYSIS of formal organizations. Theories of structure of and behavior In corporations and
bureaucracies. Corporate structure explored from standpoint of role expectations, transaction costs, and
structural responses to organizational failures. Power, conflict, and bargaining in organizational decision making.
Course content varies.

5415. COMPARATIVE SOCIAL STRUCTURE. (4 cr; prereq 20 cr sociology, economics or political science or #)
Cooperman, Patton

Comparative analysis of selected societies such as Western European, African, Middle Eastern. Changing social
class, status, cultural patterns, and institutions. Regional and cross-national social patterns and social
movements.

5421. OCCUPATIONAL SOCIOLOGY. (4 cr; prereq 3201 or 3401 or 3405 or 5201 or 5401 or equiv or #) Mortimer
Individual motivations and reactions to work; nature of professions and other occupational types; relation between
occupational and organizational norms and values, relationships between occupations and social structure,
including stratification system, family, political system, and technological change; changes in composition of labor
force.

5441. WORK-FAMILY LINKAGES. (4 cr; prereq 8 cr sociology or #) Mortimer
Theoretical and methodological approaches to Ihe work-family interlace; effects of spouses' work characteristics
on the family, inciuding child socialization; family's influence on male and female labor force participation and
occupational attainment; changes in work organizations related to increasing prevalence of female employment
and dual earner families.

8405. SEMINAR: RESEARCH PROBLEMS IN SOCIAL STRATIFICATION. (3 cr; pre'eq 5405 or #) Nelson
Problems of research in social stratification with attention to theory and mElthodology for understanding
slratiflcation as a structural or organizalional variable.
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8411. SEMINAR: RESEARCH IN LARGE·SCALE ORGANIZATION. (3 cr; prereq 5411)

8415. THEORIES OF SOCIAL ORGANIZATION. (3 cr; for 1st-year sociology grad students) Galaskiewicz. Nelson
Survey of social organization; presentation and critical analysis. Major social organizational concepts. theoretical
perspectives. and current theoretically relevant literature.

8421. SOCIOLOGY OF WORK. (3 cr [may be repeated for cr)) Mortimer
Sociological analysis of work and occupatiOns. with emphasis on contemporary theory and research. Topics vary
for each seminar, e.g., work and social change, life course perspectives in sociology of work, and work and family
linkages.

FAMILY SOCIOLOGY

5505. FAMILY DEVELOPMENT. (5 cr; prereq 1001, 3201 or 5201 or equiv. CPsy 1301 or #) Fischer, Leik
Natural history 01 families; how they form, function. and achieve distinctive identities. Developmental growth of
children and parents in interaction In seven stages 01 the family life cycle. from engagement planning to family
dissolution.

5511. COMPARATIVE FAMILY ORGANIZATION. (3 or 4 cr; prereq 8 cr sociology or #) Reiss
Comparative view of family systems in various parts of the world. Includes sociological and anthropological
research outside the Western world and comparisons with Western systems. Relationship of the family to overall
kinship systems and to other major institutions (economic, political, religious).

5524. SOCIOLOGY OF HUMAN SEXUALITY. (3 or 4 cr; prereq 8 cr sociology or #) Reiss
Human sexuality from a social perspective. How sexual preferences develop; trends in sexual relationships in
various parts of society; social factors affecting sexual permissiveness.

5939. AGING AND INTERGENERATIONAL OYNAMICS. (4 cr; prereq 3937) Fischer
Relationships between adult children and their parents. Topics Include vanations in intergenerational relations,
development and linked life course, kinship vs. friendship, and aging families in p~st times.

8501,8502. SEMINAR: CONTEMPORARY RESEARCH ON MARRIAGE AND THE FAMILY. (4 cr per qtr; offered
when feasible) Reiss

8505. SEMINAR: THEORY DEVELOPMENT AND THE FAMILY. (4 cr; prereq #) Leik, Reiss
Theory and strategies for developing theory with particular reference to family areas.

8514,8515,8516. SEMINAR: RESEARCH PROBLEMS IN THE FAMILY. (3 cr per qtr; offered when feasible) Laslett,
Lelk, Reiss

8521,8522,8523. SEMINAR: SOCIAL PSYCHOLOGY OF MARRIAGE. (3 cr per qtr; prereq #) Leik
Same as Psy 8214, 8215. 8216.

8524. SEMINAR: SOCIOLOGY OF HUMAN SEXUALITY. (3 cr) Reiss
Methodological and theoretical examination of major research studies on premarital, marital, and extramarital
sexuality.

DEMOGRAPHY

5555. POPULATION THEORY. (4 cr; prereq 3551 or #) T Anderson, Kennedy
Critical evaluation of what social science theory is, and systematic evaluation of various writings in population as
theoretical works.

5561. DEMOGRAPHIC METHODS. (4 cr, §PubH 5460; prereq 3551 or #) Kennedy
Demographic measures and concepts of fertility, mortality, and migration. Stable population methods and
demographic estimates from incomplete data.

5571. HISTORY OF THE AMERICAN INDIAN POPULATION. (4 cr; §Hist 5009) Thornton
Demographic history of American Indians in area of United States. Pre-European contact size, decline to 20th
century, and recent partial recovery.

8551,8552,8553. SEMINAR: PROBLEMS IN POPULATION RESEARCH. (3 cr per qtr) Kennedy

URBAN SOCIOLOGY

5601. URBAN SOCIOLOGY. (4 cr; prereq 3401 or 3405 or 5401 or equiv or #; some statistics recommended) T
Anderson, Cooperman

Cities; urban ecology; urban institutions and urban way of life.

5605. URBANIZATION AND SOCIAL POLICY. (4 cr; prereq 5601 or #) Cooperman
Contemporary changes in urban processes that are considered problematic and the responses and policies of
public groups. Interrelationships of social, cultural, economic, and political factors in development of urban
problems. Models of urban systems and social policy formation. Methods of social cost analysis and formation of
policy alternatives.
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8601,8602. SEMINAR: RESEARCH IN URBAN SOCIOLOGY. (3 cr per qtr)

RURAL SOCIOLOGY

5651. RURAL SOCIAL INSTITUTIONS. (4 cr; prereq any 3xxx sociology course or equiv or #) Donohue
Factors In the rural environment that condition the functioning of rural social institutions-family. school. church.
local government. health. and welfare.

5661. RURAL COMMUNITY ANALYSIS. (4 cr; especially for those interested in rural community organization, rural
teaching. extension work, and related fields; prereq any 3xxx sociology course or equiv or #) Donohue

Tools. techniques. and methods of making community field studies.

5675. WORLD FOOD SUPPLY PROBLEMS. (3 cr, §AgEc 5790. §FScN 5643, §Agro 5200, §LACS 5280; prereq major
in agriculture. veterinary medicine. nutritional sciences. social sCience field or # ...grad students by f',
only) Ellenbogen

Mulfidiscipllnary approach to examining social, economic, and technical problems ~f feeding the world's growing
population. PrinCiples sought from the social and economic SCiences. animal sciences. plant sciences. and
nutnt,onal sciences for their application to food problems.

8651, 8652, 8653. SEMINAR: RURAL SOCIOLOGY. (3 cr per qtr; offered when feasible) Donohue

8661. SEMINAR: RESEARCH METHODS IN RURAL SOCIOLOGY. (3 cr; offered wilen feasible)

SOCIAL THEORY

5701. ANALYTICAL SOCIAL THEORY. (4 cr; prereq 8 cr social science or #) Jasso
Major problems of sociological theory; main types of sociological theory (positivistic, rationalistic. idealistic); major
theoretical concepts.

5703 (Iormerly 5305). SOCIAL LIFE AND CULTURAL CHANGE. (4 cr; prereq 8 cr social science or #)
Theories of social change; methodological problems. Comparative social thought and structure of antiquity as
basic data for analysis.

5705. BACKGROUNDS OF MODERN SOCIAL THOUGHT. (4 cr; prereq 8 cr social science or #)
Malor trends of social thought from Renaissance to 19th century; origins of sociology.

5711. ELEMENTS OF SOCIOLOGICAL ANALYSIS. (4 cr; prereq 8 cr social sCienCE! or #) Reynolds
Premises upon which social theones are developed. Construction of social theones.

8701,8702,8703. SEMINAR: SOCIAL THEORY. (3 cr per qtr) Cooperman

8711, 8712t. SEMINAR: PRINCIPLES OF SOCIOLOGY. (3 cr per qtr)

8714,8715,8716. COMPARATIVE SOCIOLOGY: PERSPECTIVES IN THEORY AND RESEARCH. (3 cr per qtr;
offered when feasible) Ellenbogen

8721. SEMINAR: SOCIOLOGY OF KNOWLEDGE. (3 cr) Cooperman
Social factors concerning acqulsiliOn, production. growth. and diffusion ot knowledge (ideas. belief systems.
Ideologies. artistiC and sCientific productions).

8724. SEMINAR: SOCIOLOGY OF SCIENCE. (3 cr; offered when feasible)

8725. SEMINAR: EVALUATION OF THEORY. (4 cr) Reynolds
Fundamental Issues In philosophy of science (concept formaliOns. scientific statements, forms of theory.
evaluation of theory, strategies for developing science); experience in evaluating theory.

SOCIOLOGY OF POLITICAL AND LEGAL INSTITUTIONS

5755. SOCIAL STRUCTURE AND POLITICAL BEHAVIOR. (4 cr; prereq 3401 or 5401 or equiv or #) Galaskiewicz
Structural and ideological conditions Influencing legitimation of political institutions and relationships of this
process to political participation, political apathy. and the nse of mass movements.

8761. SEMINAR: SOCIOLOGY OF LAW. (3 cr) Cooperman
Theory of relationship between social structure, vanables. and legal systems. Analysis of classical theorists:
Weber, Durkhelm. Maine, others. Law and social change, social control and policy. Empirical research in law and
deViance, legal professions.

METHODOLOGY

5801. COMPUTER METHODS IN SOCIAL RESEARCH. (4 cr) R Anderson
BaSIC concepts of i'1formation processing for social science research; elementary computer programmtng;
practice in the use of computers for data analysis in social SCience; selected problems of computer usage in
sociology.
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5812. CONTENT ANAL.YSIS METHODS. (4 cr; prereq 3803 or equiv or #) McTavish
Content analysis methods used in social science research emphasizing computer-based developments. Theory,
concept and dictionary formation, interview and data preparation procedures, contextual and conceptual
computer analysis, interpretation, integration into quantitative and qualitative research.

5821. EVAL.UATION RESEARCH. (4 cr; prereq 3801, 3802, 3803 or #) Simmons
Evaluation methodology, steps involved in conducting evaluations of education and social action programs,
special problems posed for social scientists engaged in evaluation research, and the differences between
evaluation research and basic research. Prepares students to conduct actual evaluation research.

8801,8802,8803. SEMINAR: RECENT DEVEL.OPMENTS IN SOCIOL.OGICAL. RESEARCH TECHNIQUES. (3 cr per
qtr; offered when feasible) McTavish

8811. METHODS OF SOCIAL. RESEARCH. (4 cr; prereq 3802, 3803 or #) T Anderson, McTavish, Simmons
Survey of methods; advantages and limitations of major methods when applied to specific types of problems.

8812. INTERMEDIATE STATISTICS FOR SOCIOL.OGISTS. (4 cr; prereq 3801, 3802, 3803 or #) T Anderson,
McTavish

Intermediate-level bivariate and multivariate correlation and regression, analysis of variance, analysis of
covariance and dummy variable techniques.

8813. DATA ANAL.YSIS. (4 cr; prereq 8812 or #) T Anderson, McTavish
Application of multivariate techniques using the computer. Factor analysis, methods of causal analysis,
elementary stochastic models, and probiems in measurement.

8814,8815. SEMINAR: DESIGN OF SOCIOL.OGICAL. RESEARCH. (3 cr per qtr)

8816. SEMINAR: DESIGN OF QUAL.ITATIVE RESEARCH. (3 cr) Finestone

8817-8818. FIEL.DWORK AND L.ABORATORY TRAINING IN SOCIAL. RESEARCH. (5 cr per qtr)
Direct experience with a variety of research techniques.

8831, 8832, 8833. MEASUREMENT. (3 cr per qtr; prereq 3803 or equiv) R Anderson
Nature of measurement and its role in theory and research measurement models and techniques of scaling;
special problems in measurement analysis.

8852,8853. SEMINAR: METHODS FOR THE EVAL.UATION OF SOCIAL. ACTION PROGRAMS. (3 cr per qtr)

8892. SEMINAR: FUNDING AND ADMINISTRATION OF RESEARCH. (3 cr) Reynolds
Review of Issues associated with development, funding, and administration of research projects. Experience in
preparing research proposals.

SOCIOLOGY OF HEALTH AND HEALTH CARE

5855. SOCIOL.OGY OF MEDICINE AND HEAL.TH CARE: AN INTRODUCTION TO MEDICAL. SOCIOL.OGY. (4 cr,
§PubH 5790; prereq jr, sr or grad student) L.ltman

Social factors associated with incidence in physical and mental illness and its treatment. Social organization of
medical institutions. Public needs and medical services. Sociology of aging; social problems of the aged.

8855. SEMINAR: HEAL.TH AND HUMAN BEHAVIOR. (3 cr; prereq 5855 or #; offered when feasible) Litman
(Same as PubH 8770) Social ecology of health; social and personal components of illness; health and the
community; social and cultural aspects of health care services.

8881. SEMINAR: SOCIOL.OGY OF MENTAL. HEAL.TH AND MENTAL. DISORDERS. (3 cr) Spitzer
Social factors In the etiology of mental disorders. Epidemiology of mental disorders. Mental health programs and
their effectiveness. Family influences on the mental patient. Public images of the mental patient.

OTHER AREAS

5938. AGING AND THE L.IFE COURSE. (4cr; prereq 3937 or 5937 and 3201,3401 or 5201,5401 or equivor #) Fischer,
McTavish

Theories of aging, age stratification, generational change; organization and individual level. Lecture and
discussion.

5951. MINORITY GROUP REL.ATIONS. (4 cr; prereq 3201,3401 or 5201,5401 or equiv or #) Sykes
Theories of ethnic stratification. Relations of minorities and elites viewed in historical and cross-cultural
comparative perspective; examination of the United States and other countries, e.g., South Africa, Mexico.

5952. YOUTH IN MODERN SOCIETY. (4 cr. §SPFE 5125; prereq 1001 or equiv or #) S Clark
Youth in advanced societies: youth as a social entity; functions of youth in industrialized societies, their roles in
family, education. politics and government, economy and work world, welfare and religion; youth organizations,
social movements, and SUbcultures; empirical research and cross·cultural perspectives.
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5953. SOCIOLOGY OF EDUCATION. (4 cr, §SPFE 5190; prereq 1001 or equiv or #) S Clark
Advanced study of school as socialization process, social structure of education, role 01 school in social change.
and other tOPiCS. Theory and emp"ical research.

5954. SOCIOLOGY OF GENDER. (4 cr; prereq 8 cr social science) Fischer, Lasle«
Analysis of social organization and construction of gender roles and relationships; historical and feminist
perspectives on contemporary organization of gender relations; alternative conceptions and approaches.

5956. SOCIOLOGY OF DEATH. (4 cr; prereq jr or sr. 8 cr sociology or #) Fulton
Issues and problems that mortality presents in contemporary society.

5958. SOCIOLOGY OF HIGHER EDUCATION. (4 cr, §SPFE 5192; prereq 1001 or equiv or #) S Clark
Advanced studies in social aspects of higher education including socialization of students. comparative
institutional organization, role structure. and others. Emphasis on theory and empirical research.

5960. TOPICS IN SOCIOLOGY. (4 cr per qtr)
Special. one-time offenngs for juniors. seniors. and graduate students; tOPiCS specified in Class Schedule.

5970. DIRECTED STUDY. (1-15 cr [may be repeated for cr]; prereq #)
Guided individual readings or stUdy.

8090. TOPICS. (Cr ar; prereq #)
TopiCS announced in Class Schedule. May also be taken as directed study (gener31 seminar) by arrangement with
an instructor in the department.

8938. SEMINAR: SOCIAL GERONTOLOGY. (3 cr) McTavish
Health. economic. social welfare. hOUSing, recreational, and mental problems of elder people. Demography of the
aging. Mental health and mental outlook of the elderly. Continued soclalll1tegration. disengagement. and group
consciousness. The subculture 01 agll1g. Social trends affecting the elderly in American society.

8941. SOCIAL RESEARCH AND SOCIAL POLICY. (4 cr; prereq grad student) Reynolds
Sociological theones that have informed major social policy studies in selecte.d substantrve areas.

8955. SEMINAR: TEACHING SOCIOLOGY ON THE COLLEGE LEVEL. (3 cr; prereq 2nd- or 3rd-yr sociology grad
student or #) Johnson. Kennedy

Purposes; new developments. Relevant learning theories; opportunity to develop a plan for teaching a course,
either IndiVidually or as part of a team.

8956. DEATH, GRIEF, AND BEREAVEMENT. (3 cr; prereq #) Fulton
Issues and problems that mortality presents to contemporary society.

8960,8961. SOCIOLOGY OF SPORT. 13 cr; prereq #)
Sport from the standpOint 01 its socioeconomic history. contemporary SOCial organization, and social psychology.

8971. SEMINAR: MORAL DILEMMAS IN THE CONDUCT OF SOCIAL SCIENCE. (3 cr) Reynolds
Major moral dilemmas (e.g .. use of human subjects for research that may benefit the common good) confronting
social SCientists. related philosophical perspectives. and eXISting mechanism. for resolving these Issues.

SOIL SCIENCE (Soil)
Professor: William E. Larson, chair, director of graduate studies; Russell S. Adams. cr.; Donald G. Baker; George R.

Blake; Charles E. Clapp; Robert H. Dowdy; Samuel D. Evans; Rouse S. Farnham; William E. Fenster; Peter H.
Graham; JaniS Grava; David F. Grigal; Lowell D. Hanson; Jean A. Molina; Wallace W. Nelson; Gyles W. Randall;
Richard H. Rust; Edwin L. Schmidt; James B. Swan

Associate Professo,. Paul R. Bloom; Terence H. Cooper; Satish C. Gupta; Gary L. Malzer; Mark W. Seeley; Marvin J.
Shaffer

ASSistant Professor: James L. Anderson; Dennis R. Linden; John F. Moncrief; George W. Rehm; Michael P. Russelle

Research ASSOCiate: George R. Benoit; William H. Caskey

Research Fellow: Ward B. Voorhees

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Areas of concentration include genesis and classification, chemistry
and fertility, microbiology, physics, and agricultural climatology. The course of study varies
with the requirements of the area of concentration and the interests of the student. The
minor, supporting, or related fields are usually selected in some allied field such as
agronomy, botany, chemistry, microbiology, biochemistry, physics, geology, economics,
forestry, agricultural engineering, or atmospheric science.
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Soil Science

Prerequisites for Admission-The academic background normally required in
cludes standard courses in college physics, chemistry (inclUding quantitative analysis and
organic or biochemistry), geology, microbiology, and mathematics, including one course in
calculus. For agricultural climatology, additional courses in mathematics, physics, meteo
rology, and engineering may be substituted. Candidates for the Ph.D. degree are normally
required to have completed an acceptable master's degree thesis.

Special Application Requirements-A statement of career goals and three letters of
recommendation evaluating the applicant's potential for graduate study should accompany
applications to both the M.S. and Ph.D. programs. Submission of Graduate Record
Examination scores is required of all applicants.

Master's Degree Requirements-Students must complete a minimum of 20 course
.. credits in the major (excluding 5114) plus 16 master's thesis credits. Soil science course

work must include at least one course in three of the five areas of soil chemistry-fertility, soil
genesis-classification, soil physics, and soil microbiology, or agricultural climatology. A
seminar presentation and one colloquium are also required. A final oral examination is
required.

Doctoral Degree Requirements-Students must complete or have completed at
least one course in three areas of soil science listed under the M.S. degree requirements;
acceptable master's degree thesis work; one additional seminar; and two additional
colloquia.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Soil Science, University of Minnesota, 1529 Gortner Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qt,)

5022. BASIC SOIL SCIENCE FOR TEACHERS. (4 cr. §1122 or eqUlv; prereq one course in college chemistry and
education degree or ill)

Basic physical, chemical. and microbiological properties of SOils. Soil genesis. classification. and prinCiples of soil
fertility.

5104. AGRICULTURAL SYSTEMS ANALYSIS, MOOELING. (4 cr, §PIPa 5104; prereq Math 1142 or ill)
Introduction to biological modeling as preparation for Interdisciplinary agricultural-systems analysis. BasIc
concepts; FORTRAN and simulation languages; deterministic and stochastic models; deiays. feedbacks, and
clockwork; data acquisition, model venficatlon and validation; role of models for agroecosyst~m management.

5114. SPECIAL PROBLEMS IN SOILS. (1-5 cr per qtr [max 10J; prereq 1122 or ill)
Research, readings, instruction.

5228, SEMINAR: CLIMATOLOGY, METEOROLOGY, AND AGRICULTURE. (1 cr per qtr [max 3 cr]; prereq II)
Roundtable discussions and assigned readings.

5230. SOIL-PLANT-WATER RELATIONS. (3 cr; prereq 1122, Bioi 1103)
Water flow in SOil-plant-atmosphere continuum, with emphaSIS on SOil-root interface. Influence of soil physical and
biological properties on growth and function of plant root systems; transpiration and factors aHectlng water
transport. Dynamic properties of soils aHectlng water flow and SOil water management.

5232, SOIL PHYSICS. (5 cr; prereq Math 1142, 2 qtr phYSICS or ill)
Basic physical laws governing processes occurring in soils and their quantification. PhySical t3asis for water, air,
and heat transport processes. Lectures, laboratory demonstrations, and problem-solVing help sessions.

5240, MICROCLIMATOLOGY (SOILS). (5 cr; prereq Math 1111, 10 cr in phySICS or ill)
Meteorology and climatology in relation to SOil-atmosphere interface With emphasis on microclimate; phySICal
processes taking place within microclimate; modificabon of microclimate by human actiVIties, jncludin~ agncul·
tural practices; meteorological instruments and use of weather data.

5310. SOIL CHEMISTRY. (4 cr; prereq 1122, Chem 3100 or #; oHered 1984-85 and alt yrs)
Composition of soil minerai and organic matter. SolUbility models applied to mineral stability. OXidation reduclion,
acidity and pH, ion exchange.
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5340. ORGANIC AND PESTICIDAL RESIDUES. (5 cr; prereq 1122. sr or #)
Fate of crop residues. animal wastes, sewage materials. petroleum hydrocarbons. detergents, and pesticides in
soils with emphasis on Ihe chemical. physical, and biolog.cal faclors of Ihe soillhat influence decomposition or
persistence.

5360. SOIL CLAY MINEROLOGY. (4 cr; prereq sr standing or grad student; offered ,~It yrs)
Origin, extent, importance, and identification of soil clay minerals, Crystalline and non-erystalline. Pedologic
implications.

5416. SOIL FERTILITY. (4 cr, §3416; prereq 1122; does not carry grad cr in soil science)
Fundamental concepts in soil fertility evaluation. Dynamics of mineral elements in soil, evaluation and
interpretafion of plant and soil relationships. Diagnostic techniques, measurement of specific soil fertility
parameters. Lectures, laboratory. and discussion.

5424. APPLIED CLIMATOLOGY. (3 cr; prereq 5240 or Geo 3421 Or #)
For advanced undergraduates and beginning graduate students with background in principles of climatology or
microclimatology. Sources of climatic data, methods of analysis. and selected set of specific applications focusing
on agricultural and environmental management programs.

5510. MORPHOLOGY, CLASSIFICATION, AND GENESIS OF SOILS. (4 cr, §3520; prereq 1122; not open to soil
science and soil and water sciences majors; does not carry grad cr in soil science)

Field observation and identification ot morphological characteristics of soils. Interpretation of soil profiles for water
related characteristics, Identification of soil landscapes and influence of soil-forming factors on soil morphology.
Lectures and field laboratories,

5515, SOIL DEVELOPMENT, CLASSIFICATION, AND GEOGRAPHY. (4 cr; prereq 3520 or #)
Soil profile characteristics; influence of parent material. climate, topography. vegetation, and time on soil
development, system of soil classification, and geographical distribution of soil orders.

5532. SOILS AND THE ECOSYSTEM, (5 cr; prereq course in ecology; offered at Ifasca)
(Same as EBB 5819) Functional and structural aspects of soils as a component of the ecosystem. Interrelation
ships of soil and vegetation on the landscape.

5550. PEATLANDS: FORMATION, CLASSIFICATION, AND UTILIZATION. (3 cr; prereq 1122 or #)
Formation, properties, and management ot peatlands important 10 crop, forestry, and energy production in
Minnesota and world. Lectures.

5560. USES AND INTERPRETATION OF SOIL SURVEY INFORMATION. (3 cr; prereq 3520 or #)
Techniques used in preparing soil maps of varying scales. Information available from soil maps and accompany
ing reports evaluated for use in agriculture. engineering, waste treatment, forestry, and land use planning. How
soil survey information can be used to fullest exent by laypersons and scientists.

5570. FIELD TOUR OF MINNESOTA SOILS. (3 cr; prereq 3520 or #)
Two-week field tour of both northem and southern Minnesota's soils. Soil formation, soil profiles, land use and
management practices, representative soils. Travel expenses are students responsibility.

5610. SOIL BIOLOGY. (4 cr; prereq 1122, 1001 or #; some knowledge of organiC chemistry desirable; does not carry
grad cr in soil science)

The soil environment, its biological population. Role of living organisms in soil..plant environment and mineral
transformations of agronomic importance (carbon, nitrogen, phosphorus, sulfur, heavy metals). Effects of soil
microflora on soil fertility and plant nutrition. Lectures, discussions, and laboratory.

5710. ADVANCED FOREST SOILS. (3 cr [4 cr with paper]; prereq 1122 or FR 5114)
Factors affecting tree groW1h; estimation, modification, and management effects on s~e productiVity; regenera
tion.

8111f,w,l. COLLOQUIA IN SOIL SCIENCE. (1-4 cr; prereq major or minor in soil science or #)
Informal colloquia on recent advances and specialized areas of soil science. Instrumentation and techniques;
specia~ areas in chemistry, microbiology, genesis, or physical aspects of soil; literature review.

8122. ADVANCED SOIL SCIENCE. (3 cr; prereq #)
Recent advances in soil classification, chemistry, physics, microbiology.

8124.' RESEARCH PROBLEMS IN SOILS. (2-5 cr; hrs ar)
Individual fieldwork laboratory in special problems in an area of soils other than that of the student's major thesis.
Arrangements must be made in advance.

8128.' SEMINAR: SOILS. (1 cr)
Assigned readings, reports, and discussions on soil topics.

825OW. FLUID FLOW IN SOILS. (2 cr; prereq 5232, differential equations or #; offe'ed odd-numbered yrs)
Flow and behavior of water and air in unsaturated soils. Characteristics of the soil matrix, properties of abSOrbed
water, diffusion of water vapor.

8330. SOIL PHYSICAL CHEMISTRY. (3 cr; prereq physical chemistry, 8322 or #; offered 1985-86 and a" yrs)
Selected topics. Charge characteristics of clays, electric double layer theory, thermodynamics of the soil solution
for exchange and molecular adsorption.
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South and Southwest Asian Studies

8630. CURRENT TOPICS IN BIOLOGICAL NITROGEN FIXATION. (2 cr; prereq 5610 or 5632 or #)
Selected topics including inoculant productIOn and control; ecology of Rhizobium In the soil; legume·Rhizoblum
specificity; competition; C and N nutrition of legumes; and environmental factors aHecting BNF.

8632. SOIL MICROBIOLOGY. (4 cr: prereq gen micro course with lab, gen soils or #)
Lectures. laboratories. readings. and discussions on microbiological component of soil. impact on development,
use, and properties of soil;

SOUTH AND SOUTHWEST ASIAN STUDIES

Professor: Frederick M. Asher; Muhammad A. Barker; Caesar E. Farah: David Kopf: Bruce K. Lincoln; William L. Rowe;
Joseph E. Schwartzberg: Robert B. Tapp

Associate Professor: William W. Malandra, chair; Sajida S. Alvi, director of graduate studies; IraJ Bashiri; Indira Y.
Junghare; David S. Lelyveld; Rocky V. Miranda

Assistant Professor: Paul W. Staneslow

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-South Asian Languages: M.A. (Plan A and Plan B) and Ph.D.;
Arabic: M.A. (Plan B only).

Curriculum-Concentrations are Bengali, Hindi, Marathi, Sanskrit, and Urdu. Pro
grams focus on languages, literatures, cultural traditions, and contemporary problems of
the Arab World. Bangladesh, India, Iran, Pakistan and Turkey.

Special Application ReqUirements-See the General Information section of this
bulletin for Graduate School requirements,

Master's Degree Requirements-For the South Asian languages major, three years
of study in one South Asian language or demonstration of equivalent level of proficiency is
required. Besides language courses, Plan A requires two seminars and two non-language
courses. Plan B requires two seminars and three courses that could be on culture, history,
literature, or religion, depending on the student's academic goals and SUbject to approval of
the adviser. The final examination is oral.

Doctoral Degree Requirements-Four years of study in the language of concentra
tion or demonstration of an equivalent level of proficiency and two years of study in a
second South Asian (or related) language are required. The student is expected to enroll in
seven non-language courses related to her or his academic goals. The preliminary written
and oral examinations should be taken after at least one year in academic residence at
Minnesota.

For Further Information-Contact the director of graduate studies, Department of
South and Southwest Asian Studies, 192 Klaeber Court, University of Minnesota, 320 16th
Avenue S.E., Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

Arabic (Arab)
5111-5112-5113. ADVANCED LITERARY ARABIC AND COMPOSITION. (5 cr per qtr; prereq 3013 or #)

Literary styles and genres in claSSical and modern writings: compositions based on texts studied.

5014. STRUCTURE OF ARABIC. (4 cr; prereq 2 yrs Arabic or #)
Descriptive analysis of main structure of Arabic, both classical and colloquial;
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5121. READINGS IN ISLAMIC THEOLOGICAL AND PHILOSOPHICAL TEXTS. (4 cr per qtr; prereq 5013 or #)

5211·5212-5213. READINGS IN CLASSICAL ARABIC LITERATURE. (4 cr per qtr; prereq 5013 or #)

5231. ARABIC LITERATURE IN THE 19TH-20TH CENTURIES. (4 cr per qtr; prereq 5013 or #)

5900. TOPICS: READINGS IN ARABIC TEXTS. (4 cr per qtr [max 12J; prereq 511<1 or #)
Reading and discussion of selected classical works in Arabic.

5970. DIRECTED READINGS. (Cr ar; prereq 5013 or #)
Special problems for advanced students. Reading and periodic consultations.

5990. HONORS COURSE: RESEARCH. (Cr ar; prereq 5970 or #)
Individual studies for honors work at advanced level.

Bengali (Ben)
5970. DIRECTED READINGS. (Cr ar; prereq #)

Guided reading in specialized areas preparatory to research.

8990. RESEARCH. (Cr ar; prereq #)

Hindi (Hndi)
5131·5132·5133. INTERMEDIATE HINDI. (5 cr per qtr. §3031-3032-3033; prereq 1103 Or 5103 or #) Staneslow

5161·5162-5163. ADVANCED HINDI. (4 cr per qtr; prereq 3033 or 5133 or #) Junghare. Staneslow
Reading and discussion of short stories and other literature.

5701-5702. STRUCTURE OF HINDI. (4 cr per qtr; prereq 3031 or 5131 or #) Junghare. Staneslow
Intensive examination 01 the history and structure of Hindi language with attention to syntactic and semantic
structure.

5710. TOPICS IN HINDI LANGUAGE AND LITERATURE. (5 cr; prereq # for nonmalors) Junghare. Staneslow
Specialized tOPiC in either the lingUistic structure 01 Hindi or Hindi literature. Topic vanes With student and faculty
interest.

5970. DIRECTED READINGS. (Cr ar; prereq #)

5990. RESEARCH. (Cr ar; prereq #)
Guided reading of specialized material. Could include Lok Sabha reports. etc.

8990. RESEARCH. (er ar; prereq #)

Marathi (Mar)
5970. DIRECTED READINGS. (Cr ar; prereq #)

8990. RESEARCH. (Cr ar; prereq #)

Middle Eastern and South Asian Studies (MESA)
5011. INDO-ARYAN LINGUISTICS. (4 cr; prereq 5001 or #)

Phonological. morphological. and syntactic developments; Indo-European. Old Indo-Aryan. Middle indro-Aryan.
Hindi. and other major modern Indo-Aryan languages.

5090. INSTRUCTION IN A SOUTH ASIAN LANGUAGE. (5 cr; not offered regularly)

5201. ANCIENT INDIAN LITERATURE IN TRANSLATION. (4 cr)
Literary achievement of Indian Civilization from ancient period. All readings are in English.

5202. MODERN INDIAN LITERATURE IN TRANSLATION. (4 cr)
Literary achievement 01 Indian CIVilization from modern period. An readings are in English.

5203. COMPARATIVE INDIAN LITERATURE IN TRANSLATION. (4 cr)
Comparative Indian literature of modern period. All readings are In English.
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South and Southwest Asian Studies

5411. INTRODUCTION TO INDIAN PHILOSOPHY. (4 cr, §3411)
Major concepts; principal schools of Indian Philosophy; traditional and contemporary views.

5500. PROBLEMS IN INDIAN PHILOSOPHY. (4 cr, §Phil 5801; prereQ 5 cr philosophy and 4 cr India courses or #)
Introduction to problems of philosophy in India; analysis of mind and knowledge.

5505. SURVEY: THE MIDDLE EAST, (4 cr, §3505)
Cultural, religious, and scholarly achievements of Middle Eastern peoples from pre-Islamic times to present.

5508. ISLAM: IRAN TO INDIA. (4 cr, §350B)
Islam as a faith; formation of Perso-Islamic civilizations; historical, religious, and cultural developments from
Samanids to revolution; Islam in South Asia; configuration of Indo-Islamic heritage; Sufi orders; syncretic and
revivalist movements; challenges of modernity, contemporary Islam in India and Pakistan.

5520. STUDIES IN THE RELIGIONS OF INDIA. (Cr ar; prereq 5512 or #)
Topics in India's religious history.

5521. THE MIDDLE EAST IN WORLD AFFAIRS: OTTOMAN-PERSIAN SPHERE, 1300-1789. (4 cr)
Rise and efflorescence of II-Khanid, Timurid, and Safawid civilizations in Persia and of Ottoman in West Asia:
historical, Institutional, cultural, socioeconomic development; contacts with West.

5523. THE MIDDLE EAST IN WORLD AFFAIRS: THE 19TH CENTURY. (4 cr)
Structure of society; cultural and political impact of the West; revivalist and nationalist trends; reformist and
separatist movements.

5525. THE MIDDLE EAST IN WORLD AFFAIRS: THE ARAB WORLD TURKEY AND IRAN, 1915 TO THE
PRESENT. (4 cr)

Struggle for independence; rise of Turkey and Iran; problems of SOCial cultural, economic, and political
development; modernizing trends; role in international affairs.

5531-5532. CULTURAL HISTORY OF NORTH INDIA, 1000-1707. (4 cr per Qtr; prereQ course in Indian civilization,
medieval Indian history or #)

India in Muslim period. Developments in Indian Islam. Analysis of such syncretic movements as Sikhism.

5535. TRIBAL PEOPLES AND CULTURES OF SOUTH ASIA. (5 cr; prereQ 1203, 1504, 1506, 3501,.3506; Anth 5261
recommended)

Major populations; SOCial and political organization of tribal groups; social change and effects of contact with Hindu
caste society; world view of tribal groups as expressed in literature and religious symbolism.

5546. THEOLOGICAL AND MYSTICAL DOCTRINES OF ISLAM. (4 cr)
Classical works of scholastiC and mystics; jurists and philosophers; landmarks of Islamic religious beliefs and
institutions. Content analysis, commencing with Qur'an and the traditions.

5601. PERSIAN FICTION IN TRANSLATION. (4 cr, §3601)
Major Persian works: The Blind Owl by Hedayat, The Patient Stone by Chubak, and The Wedding by Se'ed!.

5602. PERSIAN POETRY IN TRANSLATION. (4 cr. §3602)
Major poetic works of Iran: Quatrains of Omar Khayyam, sonnets of Hafiz; "new" Persian poetry such as works of
Forugh Farrokhzad.

5710. SEMINAR IN SOUTH ASIAN LANGUAGES AND LITERATURES. (Cr ar; prereQ #)

5960. TOPICS IN MIDDLE EASTERN STUDIES. (4 cr)
Topics specified in Class Schedule.

5970. DIRECTED STUDIES. (Cr ar; prereQ #)
Guided individual reading or study.

5990. DIRECTED RESEARCH. (Cr ar; prereQ #)

8710. SEMINAR: SOUTH ASIAN LANGUAGES AND LITERATURE. (Cr ar; prereQ #)

8720. SEMINAR: INTERDISCIPLINARY STUDY OF SOUTH ASIAN TOPICS. (5 cr; prereQ #)
Selected Indian topics: language problems, social structure, social and cultural change, law, and religion as seen
from variety of disciplinary perspectives in both social sciences and humanities.

8730. TEACHING SOUTH ASIAN LANGUAGES AND LITERATURE. (4 cr; prereQ #)
Fundamentals of language instruction as applied to South Asian languages and literature. Instruction in materials
preparation and teaching or speCific languages to a controlled group.

8990. RESEARCH. (Cr ar; prereQ #)

Persian (Per)
5011. STRUCTURE OF PERSIAN. (4 cr; prereq 3013 or #) Bashiri

Phonology, morphology, and syntax of Persian; lingUistic skills necessary for understanding modern standard
Persian.
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5900. READINGS IN AN IRANIAN LANGUAGE. (1-4 cr per qtr [max 12]; prereq 301:1 or #) Bashiri
Reading and discussion of selected premedieval and medieval Iranian texts.

5970. DIRECTED READINGS. (Cr ar; prereq 3013 or #) Bashiri
Special problems for advaoced students; readings and periodic consultations.

5990. DIRECTED RESEARCH. (4 cr per qtr [max 12J; prereq 3013 or #) Bashiri
Applicalion of modern analytical techniques to the study of medieval and modern Persian texts.

Sanskrit (Skt)
5131-5132-5133. BEGINNING SANSKRIT. (5 cr per qtr) Malandra

5161·5162·5163. ADVANCED SANSKRIT. (4 cr per qtr; prereq 3033 or 5133) Malandra

5201-5202-5203. INTERMEDIATE SANSKRIT. (5 cr per qtr; prereq 5133) Malandra

5320. READINGS IN PHILOSOPHICAL TEXTS. (4 cr [may be repeated for crl; prereq 5133) Junghare, Malandra
Readings in representative texts.

5710. TOPICS IN SANSKRIT LANGUAGE AND LITERATURE, (5 cr) Malandra
Specialized topics In the linguistic structure of Sanskrit or Sanskrit literature. Topic varies from quarter to quarter.

5970. DIRECTED READINGS, (Cr ar; prereq #)

5990. RESEARCH. (Cr ar; prereq #)

8990. RESEARCH. (er ar; prereq #)

Urdu
5131-5132-5133. INTERMEDIATE URDU. (5crperqtr, §3031-3032-3033;prereq 11030r Hndi 1103,51030r#) Barker

5161·5162-5163. ADVANCED URDU. (4 cr per qtr; prereq 3033,5133 or #) Alvi, Barker

5970. DIRECTED READINGS. (Cr ar; prereq #)
Guided individual reading or study.

5990. RESEARCH. (Cr ar; prereq #)

8110. 19TH· AND 20TH·CENTURY URDU LITERATURE. (Cr ar; prereq 5163 or #) A/vi
Selected Urdu texts dealing with political, social, and religious developments in the Indo-Pakistani subcontinent
from the upheavals and struggle in 1857 to the end 01 colonial rule in 1947.

8990. RESEARCH. (Cr ar; prereq #)

SPEECH-COMMUNICATION (Spch)
Professor: Robert L. Scott, chair; J. Vernon Jensen, director of graduate studies; Ernest Bormann; Donald R. Browne;

Sheldon Goldstein; William S. Howell (emeritus); Josef A. Mestenhauser; Harold A. Miller; Gene L. Piche; George L.
Shapiro; Robert P. Sonkowsky; Richard E. Sykes

Associate Professor: Rosita Albert; Charles R. Bantz; Leonard D. Bart; David L. Rarick

Assistant Professor: Judith Martin; Judine Mayer/e; Sandra S. Petronio

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the M.A. and Ph.D. programs are communication theory
and research (including interpersonal, small group, organizational, and intercultural
communication); rhetoric and public address (inclUding history of public address, rhetorical
theory, and criticism); and radio·television broadcasting (including history, programming,
and social effects). The M.A. degree may be completed by those employed during the day
through courses and seminars taught in the late afternoon and evening.
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Speech-Communication

Prerequisites for Admission-All applicants must have completed at least 16
undergraduate credits in speech or communication courses related to their proposed area
of emphasis in the department. A brochure detailing prerequisite requirements is available
from the department. All prerequisites must be completed before admission.

Special Application Requirements-Applicants must submit scores from the Grad
uate Record Examination General test and a written statement of academic and
occupational objectives. Letters of recommendation are optional. Graduate study may
begin in any quarter. A deadline of January 15 is recommended for students applying for
teaching assistantships or University fellowships for the folloWing academic year. Scores
from the Graduate Record Examination General test are also required for fellowship
applicants.

Master's Degree Requirements-All M.A. students must take Spch 5421 and
complete at least one 8xxx speech-communication seminar. Degree program require
ments are flexible (see department brochure). For Plan B majors, one Plan B project is
required. Written and oral final examinations are required for Plan A. Ordinarily, only a
written examination is required for Plan B.

Doctoral Degree Requirements-A minimum of 30 credits in speech-communica
tion completed at Minnesota, including 9 credits in department research seminars and 15
credits in department seminars, are required. Students must acquire research competence
by completing at least 8 additional credits in statistics or in another approved methodology,
or by demonstrating competence in a foreign language appropriate for their dissertation
research.

Language Requirements-For the master's degree, none. For the doctoral degree,
see Doctoral Degree Requirements above.

For Further Information-Contact the director of graduate studies, Department of
Speech-Communication, 317 Folwell Hall, University of Minnesota, 9 Pleasant Street S.E.,
Minneapolis, MN 55455. A brochure detailing admission procedures and M.A. and Ph.D.
programs is available.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5110. ADVANCED TOPICS IN SPEECH-COMMUNICATION THEORY. (4 cr [may be repeated forcr with #1; prereq
3211, 3401, 3601 [whichever is relevant to the topic))

Advanced theoretical problems. See department office for current topic.

5202. ADVANCED TELEVISION PRODUCTION. (4 cr; prereq 3204) Bart
Creative problems in television production and direction. Each student produces and directs one major
production.

5204. WRITING RADIO AND TELEVISION DRAMA. (4 cr; prereq 3201, #) Browne, Goldstein. Mayerle
Physical, psychological, and sociological aspects of radio and television and their influence on the writer.
Scriptwriting in various torms from dramatic commercials to dramas and documentaries.

5211. CONTEMPORARY PROBLEMS IN AMERICAN BROADCASTING. (4 cr; prereq 3211 or equiv, #) Browne,
Mayerle, Rarick

Topics will change from year to year but will include cable television, public access to broadcasting. violence on
television, and the financing of public television.

5215. HISTORY OF TELEVISION PROGRAMMING. (4 cr; prereq 3211 or #) Mayerla
Evolution of television program from pre-commercial beginnings to present. Key genres, persons, issues, and
trends in development of prime-time television programming in the U.S.

5220. STUDIES IN TELEVISION GENRE: DRAMA. (4 cr; preraq 5215 or #) Mayerte
In-depth stUdy of specific television genre, such as drama, traced from first appearance on television through its
development. Consideration of artistic and commercial success, growth as program type in relationship to other
television genres, key persons involved in development. Future topics include news and documentary, television
comedy, variety show, western.
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5221. EDUCATIONAL TELEVISION PRODUCTION. (4 cr; prereq 3204 or #) Goldstein
Use of television for instructional purposes, review of research literature as it applies to production of televised
educational materials, and experimentation in preparation of such materials.

5222. EDUCATIONAL TELEVISION PROGRAMMING AND ADMINISTRATION. (4 cr; prereq 3211 or #) Goldstein
Television applied to educational needs; current practices; significant research findings; relative effectiveness of
differing types of television utilization; impact of various modes of transmission on programming and administra
tive concepts.

5231. COMPARATIVE BROADCAST SYSTEMS, (4 cr; prereq 3211 or #) Browne
Historical, sociological, and political aspects of various systems of broadcasting throughout the world. American,
Canadian, British, French, German, Soviet, and other broadcast institutions: Why ard how they are regulated and
what impact they have had on political, social, and economic development.

5232. INTERNATIONAL BROADCASTING. (4 cr) Browne
Broadcasting as an international medium of communication in the United States, Great Britain, U.S.S.R., Japan,
and other countries. Theories of informing and persuading through direct broadcast and regional and international
exchange of programs; international and regional regulatory agreements; current problems in spectrum control;
social and legal implications of broadcasting via satellite.

5233. BROADCASTING AND NATIONAL DEVELOPMENT. (4 cr) Browne
Purposeful employment of radio and television to effect changes in the social, political, economic, and cu~urallife

of various peoples and nations. Emphasis on the use of broadcasting by developing nations to improve agricu~ural

practices, promote better hygienic standards, increase literacy, and develop an awareness of civic responsibility.

5261. THE COMMUNICATIVE PROCESSES OF TELEVISION. (4 cr; prereq 3211 or #) Bantz
Television as a system of communicative processes: the organizational processes of televised communicators
and communicatees, and how viewers use television.

5281. BROADCASTING AUDIENCE ANALYSIS AND PROGRAMMING. (4 cr; prereq 3211) Rarick
Methods of measuring and analyzing radio and television audiences. Structure and appeals of program formats.
Strategies in programming and scheduling. Critical perspectives on audience estimates.

5401. ADVANCED PROCESS OF INTERPERSONAL COMMUNICATION. (4 cr) Petronio
Analysis of various theones of interpersonal communication and their usefulness for particular purposes.

5402. PROBLEMS IN INTERPERSONAL COMMUNICATION. (4 cr; prereq 3401 or #) Shapiro
Factors contributing to misunderstanding, not understanding, disagreement, and cessation of contact in dyads.

5403. THEORY CONSTRUCTION AND ANALYSIS IN COMMUNICATION. (4 cr; Pf8'eq 3401 or #) Sykes
Problems in development of communication theory. EXisting theory. Relationship of theory to research.

5404. LANGUAGE, CULTURE, AND EDUCATION. (4 cr, §SeEd 5404; prereq 1102, 3401 or #) Piche
Psychological and social·psychologlcal perspectives for study of language·communication; dimensions of
language variation (dialects, codes, registers); implications for program development and instructional practices.

5405. NONVERBAL COMMUNICATION: THEORY AND RESEARCH. (4 cr) Sykes
Nonverbal (extralinguistiC) elements and dimensions of interpersonal communication. Nonverbal categories
examined include gesture, facial expression, posture, clothing, and environment.

5406. FAMILY COMMUNICATION. (4 cr; prereq 1102, 3401 for undergrad, 5421 or equiv for grad students) Petronio
Examination, from a life cycle perspective, of evolution of communicative patterns among members of a nuclear
family at various stages of development.

5411. SMALL GROUP COMMUNICATION. (4 cr; A-N regis only; prereq 3641 or #) Bormann
Communication and dynamics Within the small, task-oriented group. Group cohesiveness, leadership, role
structure, information processing, and decision making.

5412. GROUP AND ORGANIZATIONAL COMMUNICATION. (4 cr; SoN regis only; prereq 5411) Bormann
Theory and practice of intra- and inter-group communication. Communication of the small task-oriented group in
the organizational context. Applied small group and organizational communication.

5414. AUTHORITY AND POWER IN TASK·ORIENTED COMMUNICATION. (4 cr; SoN regis only; prereq 3641 or #)
Shapiro

Authority and power in task-oriented groups. Tavistock-type small group, intergroup and large group laboratory
experiences. Verbal and nonverbal processes that operate among groups to facilitate or inhibit effective
leadership and followership.

5421. QUANTITATIVE RESEARCH IN COMMUNICATION. (4 cr; prereq 3401 or 5403 or #) Petronio
Review and diSCUSSion of experimental and descriptive research; analysis of research design and procedures;
individual research proJects.

5422. INTERVIEWING AND COMMUNICATION. (4 cr; prereq 1101, 6 cr in social science or #) Miller, Rarick
Theory and practice of communication in the information interview. Role of interpersonal perception, empathy,
and cognitive structure in dyadic communication. Experience in interviewing and communication analysis.
Applications to research in interpersonal and mass communication.
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Speech-Communication

5431. THE PROCESS OF PERSUASION. (4 cr; prereq 1102, Psy 1001) Howell
Theories of modern motivational communication. Process of social control through persuasive speech.

5441. COMMUNICATION IN HUMAN ORGANIZATIONS. (4 cr; prereq 1102 or 3401,3641 or 5411 or grad student)
Bantz, Shapiro

Functions of communication in organizational settings. Organizational structure and dynamics and their effect
upon communication process. Collateral readings and individual projects.

5451. INTERCULTURAL SPEECH-COMMUNICATION. (4 cr; prereq 3401, Anth 1102 or other course in cultural
anthropology or #) Albert

Factors important to successful interpersonal communication across cultures. Adaptirg communication theory to
intercultural context. Linguistic and nonverbal variables, analytic and holistic procedures. Emphasis on North
Americans abroad, communication with host nationals.

5452. WORKSHOP IN INTERCULTURAL COMMUNICATION. (4 cr; prereq #; 5451 recommended, SIN only) Albert
Small group training for foreign and U.S. students in the process of communicating across cultures using group
discussions, role playing, simulations, lectures, as methods.

5602. CONTEMPORARY POLITICAL PERSUASION. (4 cr; prereq 1101 or 1101H, 5431 or #)
Ideologies in political persuasion.

5611. CLASSICAL RHETORIC. (4 cr; prereq 1101 or 1101H) Scott
Greek and Roman theories of speechmaking; histOrical and philosophic context; influence on education.

5613. EXPLORATIONS INTO ARGUMENTATION. (4 cr; prereq 1101 or 1313 or #) Jensen
Argumentation in variety of contexts (law, science, management, religion, diplomacy, political campaigning, arts,
informal conversation, and folk literature); issues in collegiate debate and contributions in argumentation theory.

5615. INTRODUCTION TO RHETORICAL CRITICISM. (4 cr; prereq 1101 or 1101H; 3601 recommended) Scott
Traditional and contemporary rhetorical theory and its application to contemporary public address.

5616. PUBLIC ADDRESS IN BRITAIN AND THE COMMONWEALTH. (4 cr; prereq 1101 or 1101H or #) Jensen
History and criticism of British oratory from 1750 to present.

5617. HISTORY AND CRITICISM OF AMERICAN PUBLIC ADDRESS. (4 cr; prereq 1101 or 1101H, Psy 1001)
Bormann

Survey: history and criticism of religious and reform speech in the United States from 1620 to 1920.

5618. HISTORY AND CRITICISM OF AMERICAN PUBLIC ADDRESS. (4 cr; prereq 1101 or 1101H, Psy 1001)
Bormann

Survey: history and criticism of political speech in the United States from the Revolution to the present.

5625. ISSUES IN COMMUNICATION ETHICS. (4 cr; prereq 3625 or #) Jensen
Issues in ethical dimension in interpersonal, small group, public, and mass communication, clustered around
communicator, receiver, message, medium, situation, and effects.

5970. READINGS IN SPEECH. (Cr ar; prereq 9 upper division speech cr, #, 6)
Directed reading and preparation of reports on selected subjects.

8101. INTRODUCTION TO RESEARCH. (3 cr; prereq 1101) Bormann
Graduate research in speech; selection of topics and methods of investigation.

... 8110·8120·8130. SEMINAR: ADVANCED SPEECH PROBLEMS. (3 cr per qtr; prereq undergrad major in speech or
equiv, #)

Evaluation of research methods in speech and communication.

8201. INTRODUCTION TO SURVEY RESEARCH IN SPEECH·COMMUNICATION. (3 cr; prereq Jour 8001 or #)
Browne, Petronio, Rarick

Research-survey-based projects in broadcasting and public address. Design and execution of small scale,
research-based survey; problems attendant upon execution of studies.

8202. QUANTITATIVE RESEARCH IN SPEECH·COMMUNICATION. (3 cr; prereq 81 01 or Jour 8001 or #; Spch 8201
recommended) Bantz, Browne, Petronio, Rarick

Design, execution, and reporting of quantitative studies in speech-communication. Experimental and field
methods appropriate to specilic problems. Research problem and technique defined each quarter.

8203. HISTORICAL AND DESCRIPTIVE RESEARCH IN SPEECH·COMMUNICATION. (3 cr) Browne, Jensen, Rarick
Elements involved in conducting and analyzing historical and descriptive research in speech-communication;
approaches to historicai research, assessment of primary and secondary sources; execution of major research
project.

8204. SEMINAR IN RHETORICAL CRITICISM. (3 cr) Bormann, Jensen, Scott
Theories of rhetorical criticism; methods of criticizing rhetorical discourse. Rhetoric as applied to literary studies
and the growth of hermaneutlcs as vantage points for reassessing rhetorical methods.
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8210. SEMINAR: SELECTED TOPICS IN AMERICAN BROADCASTING. (3 cr [may be repeated forer]; prereq 5211 or
#) Browne. Rarick

Readings and research in current problems and issues of American radio and television broadcasting. Focuses
each year on one of following topics: regulation, economics, programming. social effects, public broadcasting. and
cable/new technology,

8231. SEMINAR: NATIONAL AND INTERNATIONAL SYSTEMS OF BROADCASTING. (3 cr; prereq 5231 or 5232 or
#) Browne

Historical and contemporary aspects of national and international broadcasting systems. Roles of national and
international broadcasting systems. Roles of national and international regulatory bodies. Approaches to
broadcast programming and evidence of programming effectiveness.

8261. SEMINAR: COMMUNICATION AND DECISION MAKING IN BROADCASTING ORGANIZATIONS. (3 cr;
prereq 5261, 5412 or 5441 or #) Bantz

Theory and research in broadcast organizations. Emphasis on role of commUnicative behavior in organizational
decision making and its influence on broadcast programming content.

8402. SEMINAR: INTERPERSONAL COMMUNICATION PROBLEMS. (3 cr) Shapiro
Evaluation and development of new perspectives for analysis, diagnosis, and management of interpersonal
communication problems.

8411. SEMINAR: SMALL GROUP COMMUNICATION. (3 cr; prereq 1101,5411) Bormann
Research problems and methods.

8421. SEMINAR: COMMUNICATION AND NEGOTIATION. (3 cr; prereq 5411, 5441, 5403 or #)
Influence of communication patterns on bargaining outcomes. Formal negotiation as a model for situations of
partial conflict.

8425. RESEARCH SEMINAR IN SPEECH-COMMUNICATION. (3 cr; prereq 3401. 8101, 5421 or #) Bantz
Planning, executing, and reporting speech-communication research projects.

8431-8432-8433. SEMINAR IN PERSUASION. (3 cr per qtr; prereq 5431)
Literature of persuasion, methods in study of persuasion.

8441. SEMINAR: ORGANIZATIONAL COMMUNICATION. (3 cr; prereq 5441 or #; offered all yrs) Shapiro
Direct projects. Emphasis on studies conducted in real or simulated organizations.

8451. SEMINAR: FACE-TO-FACE INTERCULTURAL COMMUNICATION. (3 cr; prereq, if US citizen, Anth 5101 or
similar course in cultural anthropology or #; 5451 recommended) Albert

Factors influencing face-to-face communication in varied cultures, concentrating upon task-oriented communica
tion between North American and nationals in the host country. Verbal (lingUistic) and nonverbal (nonlinguistic)
dimensions of communication.

8452. SEMINAR: FACILITATING INTERCULTURAL COMMUNICATION. (3 cr; premq 5451 or #; 8451 recom
mended) Albert

Theories and techniques of managing effective interpersonal communication across cultural boundaries.

8603,8604. SEMINAR: ARGUMENTATION. (3 cr per qtr; prereq 1101, Psy 1002,10 cr in social science) Jensen
Research in argumentation theory and practice.

8606. SEMINAR: RHETORICAL ANALYSIS OF CAMPAIGNS AND MOVEMENTS. (3 cr; prereq 5431,5617 or 5618,
IOcr in social science or #) Bormann, Scott

Literature and methodology in historical and contemporary rhetorical campaigns and movements.

8611,8612,8613. SEMINAR IN RHETORIC. (3 cr per qtr; prereq 5611 or #) Scott
History and critiCism of rhetOrical theory. Research in rhetoric.

8621. SEMINAR: HISTORY AND CRITICISM OF PUBLIC ADDRESS. (3 cr; prereq 5617, 5618 or 6) Bormann, Scott
Methods of rhetorical criticism. Application of method in individually selected research projects.

8631. SEMINAR: PUBLIC ADDRESS IN BRITAIN AND THE COMMONWEALTH. (3 cr; prereq 5616 or #) Jensen
Individual research projects in the theory, practice, or cnticism of British public address.

8990. RESEARCH. (Cr ar, prereq #, 6)
Open to graduate students engaged in research on special problems.

STATISTICS (Stat)
Regents' Professor: Leonid Hurwicz (economics)
Professor: Seymour Geisser, director, School of Statistics, Donald A. Berry, chair, Departmentof Theoretical Statistics;

R. Dennis Cook, chair, Department of Applied Statistics; William D. Sudderth, director of graduate studies;
Christopher Bingham; Robert J. Buehler; Somesh Das Gupta; Morris L. Eaton; Clifford Hildreth (economics,
statistics); David A. Lane; Kinley Larntz; Bernard W. Lindgren; Richard B. McHugh (biometry); Christopher Sims
(economics)

Associate Professor: Frank B Martin; Sanford Weisberg
Assistant Professor: Rollin F. Brant; Kathryn M. Chaloner; Luke Tierney

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.
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Statistics

Degrees Offered-M.S. (Plan A and Plan 8) and Ph.D.

...

Curriculum-Students may specialize in any area of statistics or probability. The core
program for all students has strong components of both theoretical and applied statistics.

Prerequisites for Admission-For admission to the master's program, some
familiarity with basic statistical concepts and methods, and mathematics through multivari
able calculus and linear algebra, are required. For admission to the doctoral program, in
addition to the above, knowledge of the elements of real analysis is required.

Special Application Requirements-Two letters of recommendation are required.
Applicants are strongly encouraged to submit scores from the General (Aptitude) Test (and
from the mathematics Subject Test for mathematics majors) of the Graduate Record
Examination. A minimum TOEFL score of 550 is required of applicants whose native
language is not English.

Master's Degree Requirements-For Plan 8, which is ordinarily taken, the following
courses in statistics are required: 5022, 5131-5132-5133, 5134-5135-5136, 5161-5162
5163 (if these or equivalent courses are not included in the student's undergraduate
program), as well as 1 credit each in 8801 and 8900, the latter involving preparation and
delivery of a seminar talk on a specific topic. Both written and oral final examinations are
required.

Doctoral Degree Requirements-The preliminary written examination covers the
material in 8151-8152-8153, 8311-8312, 8161-8162-8163, and Math 8656-8657-8658. In
addition, students must complete a minimum of 21 credits in advanced statistics courses,
distributed in at least three areas, as well as 3 credits in 8801 and two credits in 8900.

Language Requirements-None.

Minor Requirements for Students Majoring in Other Fields-For the master's
degree, at least 12 credits in 5xxx or 8xxx statistics courses are required. For the doctoral
degree, a theory sequence (5121-5122 or 5131-5132-5133) and familiarity with various
statistical methods (e.g., 5022, 5301, 5302, 5401, 5421, 5601) are required. Typical
programs contain 21 to 27 credits. The director of graduate studies should be consulted in
advance for planning and approval of a balanced program.

For Further Information-Contact the director of graduate studies, School of
Statistics, 270 Vincent Hall, University of Minnesota, 206 Church Street S.E., Minneapolis,

,.. MN 55455.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5021. STATISTICAL ANALYSIS I. (5 cr; prereq college algebra or #)
Frequency distributions, descriptive statistics, elementary probability; binomial, Poisson, and normal distributions.
estimation and testing, analysis of variance, multiple comparisons, linear regression.

5022. STATISTICAL ANALYSIS II. (5 cr; prereq 5021 or #)
(Continuation of 5021) Multiple regression and correlation. Multiway analysis of variance, variance components,
covariance, elementary principles of design. Basic nonparametric methods.

5071. STATISTICAL APPLICATION OF MATRIX ALGEBRA. (3 cr; prereq 5021, ~Math 3142 or #)
Introduction to specific matrix operations with vector realizations, presuming no prior knowiedge. Uses in analysis
of variance and multivariate methods. Correlation structures, characteristic vectors, quadratic forms.

5101. INTRODUCTION TO OECISION THEORY. (4 cr; prereq Econ 5111 or Math 1142 or Math 1211 or #)
Elements of probability; basic concepts in statistical decision theory; relationship to game theory and other types of
decIsion problems; prediction and inference.
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5121·5122. THEORY OF STATISTICS. (4 cr per qtr, §5131-5132-5133; prereq Math 1231 or 1331 or 1621)
Univarrate and multivariate distributions, law of large numbers, sampling, likelillood methods, estimation and
hypothesis testing, regression and analysis of varrance and covariance, conftdemce intervals, distribution-free
methods.

5131-5132-5133, THEORY OF STATISTICS, (4 cr per qtr, §5121-5122; prereq Math 3211 or 3611 or #)
5131: Probability models, univarrate and bivariate distrrbutions, Independence, baSIC limit theorems. 5132-5133:
Statistical deCision theory, sampling, estimation, testing hypotheses, parametric and nonparametric procedures
for one-sample and two-sample problems, regression, analysis 01 variance More mathematical treatment than
5121-5122.

5134-5135-51361,w,s, TOPICS IN THEORETICAL STATISTICS, (1 cr per qtr; prereq ~5131, f5132, ~5133)

5134: History of statistics. Orrginal works In statistics, from 17th century to present. 5135: Distributions in statistics.
Practice In solving problems. 5136: Theories ",f inference. Classical inference, BayeSIan inference, decision
theory, and other approaches.

5161-5162-51631,w,s, APPLIED STATISTICAL METHODS, (4 crperqtr; prereq ~5022 or 5131, admission to graduate
study in statistics or #)

5161: Sampling methodology; estimation from sample surveys; simple and multiple regression; use of statistical
packages. 5162: Advanced topics In linear regression; nonlinear models; genera'ized linear models; categorrcal
data analysis; logistic regression. 5163: Variance reduction designs for experiments; factorial, fractional, and
confounded deSigns; optimal deSigns; analysis of covarrance; unbalanced data analysis,

5201, SAMPLING METHODOLOGY IN FINITE POPULATIONS, (4 cr, §5161-5162-5H>3; prereq 3091 or 5021 or 5121
or #)

Simple random, systematic, stratified, and unequal probability sampling, Ratio and regression estimation.
Multistage and cluster sampling.

5211. THEORY OF SAMPLE SURVEYS. (4 cr: prereq 5122 or 5133)
Mathematical treatment of survey sampling, including stratified and multistage sampling, models for nonsampling
errors.

5271·5272. BAYESIAN DECISION MAKING. (4 cr per qtr, §Econ 5271, 5272; prereq 1'5122 or ~5132 for 5271...Econ
1002, Stat 5122 or 5132 for 5272...5271 recommended for 5272)

5271: Axioms for personal probability and utility. Elements of statistical decision theory. Bayesian analysis of
linear models. 5272: Expected utility models of economic decisions under uncertainty. Applications to portfolio
selection, forward and futures trading, betting, contingency markets, business planning.

5301. DESIGNING EXPERIMENTS, (4 cr, §5161-5162-5163; prereq 5022 or 5122 or 5133 or #)
Control of variation, construction and analysis of complete and Incomplete block, split plot, factorial, and groups of
similar experrments. Confounding, crossover, and optimum seeking deSigns.

5302. APPLIED REGRESSION ANALYSIS. (4 cr, §5161-5162-5163; prereq 5022 or 5122 or 5133 or #)
Simple, multiple, and pOlynomial regression. Estimation, testing, and prediction Stepwise and other numerical
methods; examination of residuals; weighted least squares; nonlinear models; response surface, Emphasis on
experimental research and economic applications,

5401. INTRODUCTION TO MULTIVARIATE METHODS. (4 cr; prereq 5022 or 512;! or #)
Bivariate and multivariate distributions. Inference on multivariate normal distribution. Discrimination and
classification. Multivariate analysis of variance. Partial, canonical correlation and independence. Principal
component analysis, factor analysis, analysis of repeated measurements, cluster analysis, profile analysis,

,",
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5421. ANALYSIS OF CATEGORICAL DATA. (4 cr, §5161-5162-5163; prereq 5022 or 5122 or 5133 or #) ..
Varieties of categorical data, cross-classifications and contingency tables, tests for independence. Multidimen
sional tables and log-linear models, maximum-likelihood estimation and tests of goodness 01 lit. Analysis of
Markov chain data. Smoothing counts,

5601. NONPARAMETRIC METHODS, (4 cr; prereq 5022 or 5122 or #)
Survey of necessary discrete and continuous probability distrrbutlons. Goodness of lit, sign tests, order statistics,
rank tests for location and for scale, two-sample and k-sample comparisons, association, Emphasis on methods
and application.

5900. TUTORIAL COURSE, (Cr ar; prereq #)
Directed study in areas not covered by regular offerings.

5911,5912,5913, TOPICS IN STATISTICS, (3 cr per qtr [may be repeated for crl; prereq 5301 and 5122 or 5133, #)
Topics vary according to student needs and available staff.

8151-8152-8153, MATHEMATICAL STATISTICS. (4 cr per qtr; prereq 5133 Or #, advanced calculus and matrix
algebra)

8151: Probability distributions in statistical inference, derivations of sampling distributions. 8152: Elements 01
decision theory, tests of hypotheses, principles and methods of estimation including confidence regions, 8153:
Introduction to sequential and nonparametric inference, and to large-sample theory,
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8161,8162,8163. APPLiED STATISTICAL METHODS. (4 cr per qtr; prereq 8312 or # for 8161)
Experimental designs and analyses. Description and analysIs 01 survey sampling procedures. Simulation and
computer techniques. Data analysis of variance, categorical data; Jacknife, gaps, Gutllers, mbust estimation;
multivariate analysis of variance; factor analysis; clustering; transformations, residuals. Data analysis. Statistical
consultation.

8171·8172·8173. THEORY OF INFERENCE. (3 cr per qfr; prereq 8153, Math 8658 or #)
TopiCS may vary according to interests of instructors and students. Possible tOPiCS include conditional distributions
and sufficiency, theory of estimation, comparison of various theories of statistical inference, Neyman·Pearson
theory of hypothesis testing and ils extensions, confidence regions, Invanance, most stongent tests, nonparame
tric and sequential inference.

8191-8192. LARGE·SAMPLE THEORY. (3 cr per qtr; prereq 8153, Math 8658 or #)
Types of convergence. limit theorems. Asymptotic properties of sampling distributions. Asymptotic efficiency.
likelihood and other methods of inference. Categorical data.

8311·8312. LINEAR MODELS AND EXPERIMENTAL DESIGN. (3 cr per qtr; prereq 5122 or 5133, matrix theory)
Theory and applications of the general linear model, regression, analysIs of variance, randomization an~ design of
experiments.

8321. LINEAR AND NONLINEAR REGRESSION. (3 cr; prereq 8312 or 5302 and #)
Advanced topics in linear regression, Including computational methods, residual and influence analysis;
incomplete data problems; nonlinear modeling and generalized linear models, including asymptolic theory,
maximum likelihood estimation, measure of curvature; selected tOPiCS in robust methods.

8331. STATISTICAL COMPUTING. (3 cr per qtr; prereq 8162 or #)
Structure of the computer. Basic numerical analysis for statisticians. Approximating probability and other
functions. Random number generation. linear models. Classilicalion (analYSIS ot variance) models. Optimization,
nonlinear regresSion, and robust methods. Writing and evaluating statistical so~ware.

8411·8412. MULTIVARIATE ANALYSIS. (3 cr per qtr; prereq 8153)
Multivariate normal distributIon. Inference on the mean, covariance. and correlation and regression coefficients;
related sampling distributions such as Hotelling's T2 and Wishart distributions. Multivariate analysIS of variance,
Principal components and canonical correlation. Discriminant analysis. Distribution of determinant roots.
Invariance, admiSSibility, minimax, and other properties of tests and estimates. Large-sample distributions.

8431. THEORY OF CATEGORICAL DATA ANALYSIS. (3 cr per qtr; prereq 8163 or #)
Multidimensional cross-classified arrays, sampling models and statistical theory for categorical data. Model
selection and simultaneous testing. Loglt and multinomial response models. Models for mixed categoricalloontin
uous data. Logistic regression. Analysis of ordered categorical variables. Multiplicative and mu~iplicatlve

interaction models, Latent-structure models. Bayesian estimation of cell frequencies. Computing algoritflms.

8501·8502, INTRODUCTION TO STOCHASTIC PROCESSES WITH APPLICATIONS. (3 cr perqtr; prereq 5131 or #)
Markov chains, Markov processes, POisson process, BrOWnian motion, and other stochastic models encountered
in applications.

8511·8512. TIME SERIES ANALYSIS. (3 cr per qtr; prereq linear algebra, 5133 or #)
Basic concepts and examples of stochastic processes; classical analysis of trends, cycles, and autoregressive
models; spectral analysis; linear operalions, prediction and filtering; problems of inference.

8611·8612, NONPARAMETRIC INFERENCE. (3 cr per qtr; prereq 8153 or #)
Inference methods based on order statistics. U-statistics. Sign, rank, permutation, and run tests. Large-sample
results. Confidence and tolerance regions. Asymptotic optimality. Categcrical data. Estimation.

8731·8732. STATISTICAL DECISION THEORY. (3 cr per qtr; prereq 8153, Math 8658 or #)
Convex sets and functions. Elements of game theory. Wald's formulation; mixed randomized rules. Bayes's rules,
least favorable distributions. Minimax theorems. Admissibility and complete class theorems. Sufficiency.
Invariance, Comparison of experiments, Compound and multiple-decision rules.

8751·8752. SEQUENTIAL ANALYSIS. (3 cr per qtr; prereq 8153)
Wald's sequenlial probability ratio test and modifications. Sequential decision theory. Martingales. Sequential
estimation, design, and hypotheSIS testing. Recent developments.

8801. STATISTICAL CONSULTING. (1-3 cr; prereq #)
Consulting with members of UniverSity research community through Statistical Center.

8900, SEMINAR IN STATISTICAL LITERATURE. (1-3 cr; prereq #)
Problems, current literature review, research.

8931·8932·8933·8934. ADVANCED TOPICS IN STATISTICS. (3 cr per qtr [may be repeated for cr])
Topics vary according to student needs and available staff.

Math 5681·5682·5683. INTRODUCTION TO PROBABILITY

Math 8650·8651·8652. THEORY OF PROBABILITY

Math 8656·8657·8658. MEASURE THEORY AND PROBABILITY

Math 8660·8661-8662. STOCHASTIC PROCESSES

Math 8690·8691·8692. TOPICS IN THE THEORY OF PROBABILITY
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Related Courses
A limited number of the following related courses may be used in constructing major

and minor programs in statistics. To do so, the approval of the director of graduate studies
should be obtained in advance. It is to be emphasized that many of these courses have
considerable overlap in content and that such duplications are to be avoided.

Eeon 8111·8112·8113. INTRODUCTION TO MATHEMATICAL ECONOMICS

Eeon 8114·8115·8116. DECISION MAKING AND OPERATIONS ANALYSIS

Eeon 8201·8202·8203. APPLIED ECONOMETRICS

Eeon 8211·8212·8213. ECONOMETRICS

EE 5700. INFORMATION THEORY AND COOING

EE 5702. STOCHASTIC PROCESSES AND OPTIMUM FILTERING

EE 8220. TOPICS IN STATISTICAL THEORY OF COMMUNICATION

EPsy 8260, 8261, 8262. STATISTICAL METHODS

EPsy 8263. DESIGN AND ANALYSIS OF EXPERIMENTS

EPsy 8264. MULTIPLE REGRESSION ANALYSIS

EPsy 8279. PROBLEMS: STATISTICS FOR STUDENTS IN EDUCATION AND PSYCHOLOGY

IEOR 5030. QUALITY CONTROL AND RELIABILITY

IEOR 5040. INTRODUCTION TO OPERATIONS RESEARCH

IEOR 5441·5442. OPERATIONS RESEARCH

IEOR 5531. INDUSTRIAL SAMPLING TECHNIQUES

IEOR 5550. DESIGN AND ANALYSIS OF EXPERIMENTS I

IEOR 5551. DESIGN AND ANALYSIS OF EXPERIMENTS II

PubH 5450. BIOMETRY I

PubH 5452. BIOMETRY II

PubH 5454. BIOMETRY III

PubH 5462. CLINICAL TRIALS AND LIFE TABLE TECHNIQUES

PubH 8400. SEMINAR IN BIOMETRY

DSe18530. STATISTICAL METHODS AND APPLICATIONS I: REGRESSION ANALYSIS

DSel 8632. STATISTICAL METHODS AND APPLICATIONS III: ANALYSIS OF VARIANCE AND EXPERIMENTAL
DESIGN

DSel 8641. MATHEMATICAL PROGRAMMING METHODS AND APPLICATIONS I: LINEAR PROGRAMMING

STUDIO ARTS (ArtS)
Professor: Warren MacKenzie (ceramics and glass). chair; Karl Bethke (printmaking): Curtis C. Hoard (ceramics and

glass); Malcolm Myers (printmaking); Thomas A. Rose (sculpture); Herman Rowan (drawing and painting); Herman
Somberg (drawing and painting)

Associate Professor: Thomas A. Cowene (drawing and painting). director of graduate studies; Guy A. Baldwin
(sculpture); Victor Caglioti (drawing and painting); David L. Feinberg (drawing and painting); Lynn A. Gray (drawing
and painting); Gary L. Hallman (photography); James V. Henkel (photography); Jerald Krepps (printmaking and
papermaking); Thomas J. Lane (ceramics and glass); Susan M. Lucey (sculpture); Wayne E. Potratz (sculpture);
William N. Roode (drawing and painting)

Assistant Professor: Linda Brooks (photography)

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.FA (Plan B).
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Studio Arts

Curriculum-The master of fine arts program places major emphasis on studio work
of high quality. Most students concentrate in one area of study, but may take courses in
studio areas outside the major concentration. The following areas of concentration are
available: ceramics and glass (blowing, cold working, neon); drawing and painting;
photography; printmaking (intaglio, lithography, silkscreen, relief); and sculpture (metal
casting, metal construction, plastics, kinetics and electronics, and wood and stone).

Prerequisites for Admission-A bachelor of fine arts or its equivalent, or an
undergraduate major in studio arts, is required.

Special Application Requirements-Applicants must submit from 8 to 15 color
slides of work completed in their chosen medium to the director of graduate studies in
studio arts. Printmaking applicants are urged to submit a minimum of 4 matted original
prints in addition to slides. Photography applicants are required to submit a minimum of 8
finished prints.

All applications and portfolios are reviewed during a limited screening period each
winter quarter. Completed Graduate School applications (including transcripts) should be
received by the Graduate School by January 15. Slides and other materials should be
received by the director of graduate studies not later than January 15. Students may apply
for admission for either term of the summer session or for fall quarter. Students submitting
applications or portfolios after the specified deadlines will be considered only if program
space is available.

Degree Requirements-Students must complete a minimum of 75 graduate credits,
at least 45 of which must be earned at the University of Minnesota. Additional credits may
be required by the graduate faculty. Upon completing the required credits, students must
present an acceptable thesis exhibition accompanied by a supporting paper. Minor
requirements may be satisfied by completing either (a) 15 credits in art history or (b) 9
credits in art history plus 6 credits in another field outside of studio arts. The individual
program, although designed by the student, must be approved by the adviser and director
of graduate studies. Final oral examinations are taken after the thesis exhibition and the
supporting paper are completed.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Studio Arts, 208 Art BUilding, University of Minnesota, 216 21 st Avenue South, Minneapo
lis, MN 55455, or phone the coordinator of advising, 376-3219.

DRAWING AND PAINTING

Some studio space is provided by the department. Students choose professors and
make arrangements for personal consultation or for participation in regularly scheduled
courses for group interaction. Students may work in any drawing and painting medium
consistent with their aims.

5110. DRAWING. (4 cr per qtr [max 16J; prereq 12 cr 3110 or #)
Drawing in all mediums from life.

5120. PAINTING. (4 Cr per qtr [max 16J; prereq 12 cr 3120 or #)
Various media. Individual problems.

5160. WATERCOLOR. (4 cr per qtr [max 161; prereq 12 cr 3160 Or #)
Advanced watercolor techniques. aesthetic directions. Individual concepts and development of sensibilities.

8110. DRAWING. (4 Cr per qtr [max 12J; prereq #)

8120. PAINTING. (4 Cr per qtr [max 24J; prereq #)
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SCULPTURE

Students may work in individual studio spaces as well as open workshops. The
sculpture area is equipped with complete gas and electric welding equipment, foundry and
plastics facilities, and a fully equipped machine shop and tool crib. Experimental work with
electronics, kinetics, and environments can also be pursued.

AI

5310. SCULPTURE: DIRECT METAL. (4 cr per qtr [max 16]; prereq 3301)
Welding and brazing.

5320. SCULPTURE: SPATIAL PROJECTS AND PROBLEMS. (4 cr per qtr [max 1,3); prereq 3302) ,
Physical relationships between Objects, elements, and matenals and how these can be manipulated to affect
space.

5330. SCULPTURE: C'~ST METAL. (4 cr per qtr [max 16]; prereq 3303)
Lost-wax and sand casting in bronze, aluminum, iron.

5340. SCULPTURE: WOOD AND STONE. (4 cr per qtr [max 16); prereq 3304)
Examination of possibilities of wood and stone with emphasIs on construction, assemblage, and arrangement.

5350. SCULPTURE: KINETICS. (4 cr per qtr [max 16]; prereq 3305)
Constructions, kinetics, electronics.

8310. SCULPTURE: DIRECT METAL, (4 cr per qtr [max 12]; prereq #)

8320. SCULPTURE: SPATIAL PROJECTS AND PROBLEMS. (4 cr per qtr [max 12], prereq #)
Physical relationships between objects, elements, and matenals and how the,e can be manipulated to affect
space.

8330. SCULPTURE: CAST METAL. (4 cr per qtr [max 121; prereq #)

8340. SCULPTURE: WOOD AND STONE. (4 cr per qtr [max 12]; prereq #)

8350. SCULPTURE: KINETICS. (4 cr per qtr [max 12]; prereq #)

PRINTMAKING

Instruction in and facilities for all planographic and intaglio processes are offered.
Relief, serigraphy, offset, and photomechanical work in all media can be pursued on an
individual basis by arrangement.

5510. PRINTMAKING: INTAGLIO. (4 cr per qtr [max 16J; prereq 12 cr of 3510 or #)
Color processes, intaglio, and combined techniques.

5520. PRINTMAKING: LITHOGRAPHY. (4 cr per qtr [max 16J; prereq 12 cr 01 35;~0 or #)
Specialized work in color printing and planographic techniques.

5530. PRINTMAKING: RELIEF. (4 cr per qtr Imax 16]; prereq 12 cr 3530 or #)
Relief processes. Lefler press and combined techniques.

8510. PRINTMAKING. (4 cr per qtr [max 36]; prereq #)

8511. PHOTOMECHANICAL PRINTMAKING. (4 cr: prereq MFA candidate. pnnt concentration or #)
Application of photomechanical techniques to creative imagemaking in intag 110. litho. relief, and screen printing. All
processes from the negative to print.

8512. PROBLEMS IN PHOTOMECHANICAL PRINTMAKING. (4 cr; prereq 8511 or #)
Directed technical research in media at choice. In-depth visual work in at least one major medium covered in 8511.
Creative application of photomechanical graphic qualities.

PHOTOGRAPHY

This area offers courses in the practice and theory of photographic image making.
Innovative perspectives, critical ability, and articulate image work as well as familiarity with
contemporary thought and historical perspective are encouraged. Work may be elected in
a variety of photographic processes, as appropriate to the student's professional interests.

5710. PHOTOGRAPHY. (4 cr per qtr [max 161; prereq 12 cr of 3710 or #)
Continued Individual work in photographic controls, processes; related photosensitive media.

8710. PHOTOGRAPHY. (4 cr per qtr [max 24J: prereq #)
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l CERAMICS AND GLASS

Studio space and complete facilities for stoneware, salt glaze, low-fire, and raku work
are provided. Facilities for all types of offhand blowing of glass, neon and larr.p working of
glass, and cutting, grinding, and polishing are available.

5810. CERAMICS. (4 cr per qlr [max 161: prereq 12 cr 01 3810 or #)
Aesthetic awareness and development: techniques and materials.

5820. GLASSWORKING. (4 cr per qtr [max 16]: prereq 3823 or 12 cr of 3820 or #)
Techniques in forming glass from its molten state. Creative expression with technical understanding.

5821. CERAMIC MATERIALS ANALYSIS. (4 cr; prereq #)
Glaze analysis and calculation; glaze types, formulation, materials. Procedures for investigation of unidentified
materials.

I
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5830. GLASS: NEON. (4 cr per qtr [max 16); prereq 12 cr of 3830)

8810. CERAMICS. (4 cr per qtr [max 24); prereq #)

8820. GLASSWORKING. (4 cr per qtr [max 24]; prereq #)

ADVANCED ENTRANCE COURSES

The following are courses in which students from one area of concentration bring skills
and insights into another area for application to new materials, processes, and approaches.

All courses: (3-4 cr per qtr [max 16 per area); prereq #, tI)

5190. DRAWING AND PAINTING

5390. SCULPTURE

5590. PRINTMAKING

5790. PHOTOGRAPHY

5890. CERAMICS AND GLASS

GENERAL COURSES

5430. PAPER: PULP TO PLASTIC EXPRESSION. (4 cr per qtr [max 16J; prereq 12 cr of 3430 or #)
Creative and traditional approaches to papermaklng.

5970. DIRECTED STUDIES. (1-5 cr [max 12]; prereq 24 cr in studio arts and #)

SEMINARS

All courses except 8300, 8400, 8402, and 8700: (2 cr; prereq Arts major or #)

5100. PAINTING/DRAWING

5300. SCULPTURE

5500. PRINTMAKING

5700. PHOTOGRAPHY

5800. CERAMICS

8100. 20TH-CENTURY ART THEORIES IN PAINTING

8300. 20TH-CENTURY ART THEORIES IN SCULPTURE. (1 cr per qtr [6 cr required]; prereq #)

8400. CONCEPTS IN CONTEMPORARY ART. (4 cr; prereq Arts grad or #; required)

8402. INSTRUCTION. (4 cr; prereq MFA cand or #)
Workshop deSigned to improve graduate student's effectiveness in presenting workshops. lectures, instructional
activities, and profeSSional discourse. Students gain practical experience conducting laboratory sessions of ArtS
1402.

8500. 20TH-CENTURY ART THEORIES IN PRINTMAKING

8700. 20TH-CENTURY THEORIES IN PHOTOGRAPHY. (2 cr; prereq grad or #)

8800. 20TH-CENTURY ART THEORIES IN CERAMICS AND GLASS
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SURGERY (Surg)
Professor: John 3. Najarian, chair: Robert L. Goodale, dlfector of graduate studies, Flobert W. Anderson: Henry

Buchwald: John P. Delaney; Theodor B. Grage: John J. Haglin: Claude R. Hitchcock: Erjward W. Humphrey: Carl M.
KJelistrand; Arnold S Leonard; Donald G. McQuarrie: John F. Perry: Yosh,o Sako: Richard L. Simmons

Cirnlcal Professor: Ronald H. Dietzman: Fletcher Miller: Earl G Young

Associate Professor: Frank B. Cerra: John Foker: Hovald K. Helseth: J. Erneslo Molina; Alan R. Shons; David E. R.
Sutherland

Assistant Professor: David Fryd: Albert Mowlem: Robert D. Nelson

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M,S.Exp,Surg, (Plan A only), M,S,Surg, (Plan A only), and
PhD.Surg,

Curriculum-The program in general surgery trains medical doctors both for the
practice of surgery and for academic positions, See the Medical School Bulletin for
professional degree requirements; see below for academic degree requirements. Trainees
spend two to three years in the laboratory either in a basic science or in surgery, after which
they enter into their senior residency and chief residency training. The fundamental
laboratories of the Medical School offer numerous graduate courses closely related to
surgery (see Anatomy, Biochemistry, Laboratory Medicine, Microbiology, Pathobiology,
Pharmacology, and Physiology), These fields also offer oportunities for special investiga
tive and research work, Supervised work is offered by the Department of Surgery in its
experimental research laboratories, as well as in its hospital and outpatient departments, in
the areas of surgical diagnosis and operative surgery, and in some surgical specialties
(such as colon and rectal surgery, transplantation, thoracic and cardiovascular surgery,
and pediatric surgery). The master of science in experimental surgery program provides an
opportunity to obtain practical research experience for those who are fully trained in clinical
surgery.

Prerequisites for Admission-Applicants must hold an M,D. degree from an
approved medical school.

Master's Degree Requirements-For the master of science in experimental surgery,
40 credits (two years' work), including at least 30 in surgical research, are required. The
minor consists of 9 credits in a nonclinical field, The final examination is an oral defense of
the thesis.

For the master of science in surgery, 70 credits (five years' work), including at least 20
in surgical research, and passage of the department surgical examination are required,
The minor consists of 9 credits in a nonclinical field, The final examinations are an oral
defense of the thesis and a written examination,

Doctoral Degree Requirements-Of the required 100 credits (six years' work), at
least 40 must be in research (basic science laboratory credit may be interchangeable with
surgical laboratory credit at department discretion), Passage of department surgical
examination is also required. The minor consists of 18 to 24 credits in a nonclinical field.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Department of
Surgery, Box 195 Mayo, University of Minnesota, 420 Delaware Street S.E., Minneapolis,
MN 55455 (mailing address).

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (,.,6 cr per qtr)
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6200. CLINICAL SURGICAL PROBLEMS IN MANAGEMENT. (5 cr) Staff
Graduate students act as house surgeons and are required to study all phases of patient care including diagnosIs.
pre' and postoperative management. and operative therapy. Graded responsibility offered under supervision of
staff. Fellows operate under supervision beginning with simple procedures. When properly qualified. senior and
chief residents manage entire care of some patients. Attendance at rounds. conferences. and seminars is
mandatory.

6201. SURGICAL-ROENTGENOLOGICAL CONFERENCE. (1 cr) Najarian, staff
Weekly review ollilms 01 all surgical patients presenting interesting roentgen hndings. Staffs olthe Departments of
Radiology and Surgery.

6202. SURGICAL RESEARCH. (5 crl Staff
Properly qualified students undertake original Investigation of problems in either experimental or clinical surgery.

6203. SURGERY COMPLICATIONS AND RESEARCH CONFERENCE. (1 crl Najarian. staff
Evaluation of selected surgical patients Including postoperatIVe course. Current research problems are presented
for discussion and cntical evaluation.

6204-6205-8206. BIOMEDICAL ENGINEERING SEMINAR. (1·3 cr per qtr) Blackshear
Lectures, demonstrations. and individual research activities designed to introduce graduate students and faculty
of mechanical engineering and surgery to fechniques and goals of the two disciplines.

6207. TRANSPLANTATION AND BONE MARROW CONFERENCE. (1 cr) Najarian. Simmons
Current clinical and research problems are presented for interdepartmental discussion and evaluation.

THEATRE ARTS (Th)
Professor: Wendell Josal. chair; Lee Adey; H. Wesley Balk; Arthur H. Ballet; Virginia Fredricks; J. DenniS Hurrell; Robert

D. Moulton; Charles Nolte; Ross D. Smith; David W. Thompson

Associate Professor. Glen W. Gadberry, director of graduate studies; Douglas M. Berry; C. Lance Brockman; Jean G.
Congdon; Gail A. Crellin; Jean A. Montgomery; Elizabeth H. Nash; Barbara R. Reid

Assistant Professor: Wayne E. Hamilton

Lecturer: M. Kent Neely

Please read the General Information section of this bulletin fer Graduate School
requirements that apply to all major fields.

Degrees Offered-MA (Plan A and Plan B), M.FA, and Ph.D.

Curriculum-Emphases in the MA and Ph.D. programs include theatre history and
dramatic literature, oral interpretation, playwriting and dramatic theory, acting, directing,
creative drama and children's theatre, and design and technical. Candidates for the M.F.A.
degree specialize in acting, directing, or design and technical. The M.FA degree is
considered a terminal degree in these areas of theatre arts.

Prerequisites for Admission-For all programs, a minimum of 18 undergraduate
credits or the equivalent in theatre arts is required. The MA degree in theatre arts is a
prerequisite for admission to the Ph.D. program.

Special Application Requirements-Applicants must submit scores from the Grad
uate Record Examination. For the M.FA degree, an audition is required either before or
after admission, depending on the subfield. Contact the director of graduate studies for
further information.

Applications for all programs are screened twice each year, once in February and once
in April. Deadlines for these screenings are January 15 and March 15, respectively.
Applications are processed after these dates only if program space is available. New M.A.
and M.FA students are admitted for fall quarter only. Those accepted for fall quarter may
enter the preceding summer if they notify the Graduate School by May 15. Ph.D. students
may enter in any quarter.

General Degree Requirements-A comprehensive diagnostic examination must be
taken before or during the first quarter of residence. All graduate students are reqUired to
take 8101.
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Fields of Instruction

For certain graduate programs, there are limits to the number of credits in practicum
and performance courses (5100, 5321, 8311, 8312, 8313, 8321-8322-8323, and 8326
8327-8328) that may be used to satisfy degree requirements. These limits are as follows:
M.A., Plan A, 6 credits; M,A., Plan B, 9 credits; Ph,D., 18 credits, There is no limit for the
M.F.A. degree. No more than one half of the credits that the Graduate School accepts for
transfer to a master's degree may be in practicum and performance courses.

Master's Degree Requirements-For the M.A. degree, Plan A, general Graduate
School requirements prevail. For the M,A. degree, Plan B, the minimum of 27 credits in the
major field should be selected from the various subfields. Program descriptions may be
obtained from the director of graduate studies. Final written examinations are required for
the M.A., Plan A and Plan B; in addition, a final oral examination is required for Plan A.

For the M,F.A. degree, a minimum of 65 graduate credits is required. Written and oral
final examinations are required for the M.F.A.

Doctoral Degree Requirements-Programs are designed by the student and
adviser to develop appropriate skills in research and scholarship, The student will
demonstrate special competence In the subfleld of history and dramatic literature, and in
any three of the six remaining subfields agreed on by the student and adviser. The choice of
a minor is subject to approval from the major and minor advisers. A supporting program
may be substituted for the minor with approval from the major adviser and director of
graduate studies. Of the minimum 20 credits required for the supporting program, as many
as 12 credits may be completed in any of the theatre arts subfields not represented in the
major. The minimum for non-theatre arts courses is 8 credits in at least two different
courses (preferably in a single outside field), each of which carries at least 3 credits.

Students are also expected to acquire a technique for carrying out thesis research,
which requires completion of a minimum of 9 credits in relevant courses. Competence in a
foreign language, statistics, historiography or critical methods may be offered to fulfill this
requirement. Candidates must pass comprehensive written and oral examinations demon
strating competence in all subfields.

Language Requirements-For the master's degree, none. For the doctoral degree,
one thesis-related language may be required. See Doctoral Degree Requirements above.

For Further Information-Contact the director of graduate studies, Theatre Arts
Department, 204 Middlebrook Hall, University of Minnesota, 412 22nd Avenue South,
Minneapolis, MN 55455.

Grad 87n. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

HISTORY AND DRAMATIC LITERATURE
5171, 5172, 5173. HISTORY OF THEATRE. (4 cr per qtr: prereq sr or grad student) Nolte

Theatre as a mirror of society. Broad overview involving aesthetics, philosophy, and techniques of theatre arts.
5171: Ancient, Eastern, and medieval theatre. 5172: From the Renaissance to Ibsen. 5173: The modern theatre,
from Ibsen to the present.

5177, 5178. THEATRE BACKGROUNDS. (4 cr per qtr; prereq 1504, jr, sr or grad student)
Selective examination of plays as part of the living theatre. Chronological, comparative study of development of
theatrical elements in drama from its origins through the present. 5177: Origins through 18th century. 5178: 19th
and 20th centuries.

5181. CONTEMPORARY BLACK THEATRE. (4cr;prereq 15040r Afro 10250rAfr030550r ArnSt 1101 orEngl5175 or
#)

The extraordinary revolution of black consciousness manifesting itself on the Anerican stage. Productions of
black plays, playwrights and the forces that brought them into being.

5182. THE BLACK IN THE AMERICAN THEATRE, 1820 to 1959, (4 cr: prereq 1504 Or Afro 1025 or Afro 3055 or AmSt
1101 or Engl5175 or #)

Historical survey of significant theatrical events in the Afro·American's evolution from white-invented stereotypes
to black self-definition, interweaving the theatres, plays, and players into the social, economic, and political fabric
of the age.
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5186. AMERICAN THEATRE. (4 cr; prereq sr or grad theatre major or #) Nolte
Theatre as an aspect of American culture from 1752 to present.

8174, 8175. SEMINAR: EUROPEAN THEATRE HISTORY. (4 cr; prereq 5171, 5172, 5173 or #)
Selected research topics in theatre of England and Europe. 8174: 16th, 17th, or 18th centuries. 8175: 19th or 20th
centuries.

8176. SEMINAR: AMERICAN THEATRE HISTORY. (4 cr; prereq 5186 or #)
Selected research topics from the 18th-, 19th-, or 20th-century Amencan theatre.

8177, 8178, 8179. SEMINAR: THEATRE BACKGROUNDS. (4 cr; prereq 8101 or '8101) Gadberry
Selected research topics on drama and selective examination of plays as part of the living theatre. Chronological,
comparative study of thematic and theatrical elements in drama from its origins through the present. 8177: Ongins
through 16th century; 8178: 17th, 18th, and mid-19th century; 8179: Late 19th, 20th century.

ORAL INTERPRETATION

5802. ORAL INTERPRETATION OF POETRY. (4 cr; prereq 1504, 3801 or grad student) Fredricks
Study of selected lyric poems. Solo and group readings.

5803. ORAL INTERPRETATION OF DRAMA. (4 cr; prereq 1504, 3801 or grad student) Congdon
Study of selected plays. Solo and group readings.

5811. HISTORY OF ACTING AND INTERPRETATION. (4 cr; prereq 3321 or 3322, 3801 or grad student; offered alt yrs)
Thompson

Major traditions of theatre and literary performance from ancient times to the present.

5813. THEORIES OF ACTING AND INTERPRETATION. (4 cr; prereq 3321 or 3322,3801 or grad student; offered alt
yrs) Fredricks. Berry

Aesthetics, literary, and psychological theories as they relate to acting and interpretation.

5823. ORAL INTERPRETATION OF SHAKESPEARE. (4 cr; prereq 1504, 3801 or grad student) Thompson
Trends in the oral performance of Shakespeare's plays on the stage and the readers' platform. Recordings and
Shakespeare theatre criticism. Rehearsal and performance of selected scenes.

8801. SEMINAR: ORAL INTERPRETATION OF FICTION. (4 cr; prereq 5811 or #)
Speech in relation to language and types of literature.

8802. SEMINAR: ORAL INTERPRETATION OF POETRY. (4 cr; prereq 5802 or #)
Speech in relation to language and types 01 literature.

8803. SEMINAR: ORAL INTERPRETATION OF DRAMA. (4 cr; prereq 5803 or #)
Speech in relation to language and types of literature.

PLAYWRITING AND DRAMATIC THEORY

5115-5116-5117. PLAYWRITING. (4 cr per qtr, §3115; prereq 1321 or # for 5115...3115 or 5115 for 5116 ..5116 for
5117) Nolte

After evidence of thorough groundwork in the established techniques of the well-made play, the student is
encouraged to use other, more experimental forms. 5115: One-act play. 5116, 5117: FUll-length play.

8110. SEMINAR: PLAYWRfTING. (2-6 cr; limited to students of exceptional promise; prereq 5117 and #) Nolte
Advanced work in creative writing for the stage.

ACTING

5311-5313. INTERMEDIATE VOICE PRODUCTION FOR THE THEATRE. (4 cr per qtr; prereq written #) Nash
5311: History and theories of theatre speech; exercises to develop abdominal breathing, tonal placement, and
clear articulation. 5313: History and theones of singing; performance and analysis of voice techniques applied to
songs for music theatre.

5314-5315. STAGE COMBAT. (2 cr per qtr; prereq 1326 or grad student, #) Berry
History, techniques, and aesthetics of staging physical combat. 5314: Unarmed combat. 5315: Armed combat.

5321. PROBLEMS IN PROFESSIONAL ACTING. (4 cr; prereq 3321 or grad student)
Exploration by students and professional actor of types of acting techniques needed for professional careers.

5323. ACTING FOR THE CAMERA. (4 cr; prereq 3321 or grad, written #) Moore
Laboratory focusing on the differences between stage acting and acting for the camera. Scenes enacted and
played back on videotape for class critiquing. Students operate cameras. Attendance mandatory.

5334-5335-5336. ACTING FOR MUSIC-THEATRE. (4 cr per qtr; prereq 1326, 3313 or 8313 or music major, written #)
Balk

Philosophy and techniques of music theatre as applied to spoken and sung dramatic literature,
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8311-8312-8313. ADVANCED VOICE PRODUCTION FOR THE THEATRE. (4 cr per qtr; prereq written #) Nash ..,j
Professional training level. 8311' History of voice production; physiology; phonetics; vOice techniques for the
classical actor. 8312: Theories of theatre speech; analysIs and performance of texts and VOice techniques applied
to works of Shakespeare. 8313: Theories of singing; performance and analysis 0' voice techniques applied to
songs for theatre. 1600 to present.

8321-8322-8323. PROBLEMS IN ACTING. (4 cr per qtr; prereq written #)
EmphasIs on intenSive scene and character analysIs and on skill in communicating character and concept to an
audience ,n individual and group performances.

8326-8327-8328. HISTORY AND TECHNIQUE OF STAGE MOVEMENT. (4 cr; prereq written #) Moulton
Application of historical research in the areas of manners, games. and dances to techniques of body movement for "-I
the stage.

8329. EXPERIMENTAL LABORATORY. (4 cr; prereq 8328 or #) Moulton
Advanced techniques in vOice and movement.

CREATIVE DRAMA AND CHILDREN'S THEATRE

5132. THEATRE FOR CHILDREN. (4 cr; prereq 3708 or 3711 or 5711 or #)
Selection. direction. and production of plays for children's audiences. coordinated With current productions of the
Young People's University Theatre.

5133. PRODUCING THEATRE FOR CHILDREN. (4 cr; prereq 1321 or f1321. #)
Techniques and practice ot performing for audiences of children. Must be cast In late fall auditions for winter
quarter production.

DESIGN AND TECHNICAL

5502. ADVANCED MAKEUP FOR THE STAGE. (2 cr; prereq 1502 or equiv or grad)
Facial casting. prosthetics. and hair ventilating.

5510. DRAWING AND RENDERING FOR THEATRE DESIGNERS. (2 cr; prereq 3513 or 3515 or grad student. #)
Development of draWing and rendering skills necessary for presentation of scene and costume designs.

5511. SCENOGRAPHIC TECHNIQUES. (4 cr; prereq 5513, #) Brockman
Practical study of draltlng skills for the theatre deSigner and interpretation of renderings for the stage.

5512. ADVANCED PROBLEMS IN COSTUMING. (4 cr; prereq 3515 or #) Crellin
Theory and deSign of costumes; special prolects. Laboratory arranged.

5513. STAGECRAFT. (4 cr; prereq 3513, #) Brockman
In·depth study and practical application of scenic materials. tools. and construction materials currently used in
theatre. Laboratory arranged.

5514. ADVANCED PROBLEMS IN SCENE DESIGN. (4 cr; prereq 3513 or #) Josal
Theory and deSign of stage scenery; special reports and proJects. Laboratory arranged.

5516. ADVANCED PROBLEMS fN STAGE LIGHTING DESIGN. (4 cr; prereq 3515.3711 or #) Montgomery
Theory of stage lighting design. Draltlng and development of the lighting plot. Laboratory arranged.

5518. ADVANCED PROBLEMS IN STAGE PROPERTIES. (4 cr; prereq 3513 or #) .Josal
Theory and deSign of stage properties. Special projects and reports. Laboratorl arranged.

5519. SOUND FOR THE THEATRE. (2 cr; prereq 1504. #) Montgomery
Theory and technique of producing and amplifying sound for the theatre. Laboratory arranged.

5520. COSTUMING CRAFTS AND TECHNIQUES. (4 Cr per qtr [max 8J; prereq 3515. 5512 or #)
Specialized theory and practice in costuming in profeSSional and repertory theatres. Laboratory arranged.

5522. HISTORY OF COSTUME FOR THE STAGE. (4 cr; prereq 3515) Crellin
The history of clothing and theatrical costume. research methods in costume history. and problems of and
solutions for transforming historical research into stage costume.

5540. SCENE PAINTING TECHNIQUES. (2·4 cr per qtr [max 12); prereq 3513 or #) Brockman
Practical study of materials. layout. and painting techniques used in theatre. Emphasis on painting styles and
texturing techniques.

5560. STAGE LIGHTING CRAFTS AND TECHNIQUES. (4 cr [max 8J; prereq 3515 or #) Montgomery
The lighhng technlclan's skills and cralts; wiring. splicing. dimmer functions. and equipment from a practical
standpoint. Laboratory arranged.

5580. PROPERTIES CRAFTS AND TECHNIQUES. (4 cr; prereq 3513. 5518 or #)
Specialized theory and practice in creating stage properties in professional and repertory theatres. Laboratory
arranged.
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8518. SEMINAR: VISUAL ARTS OF DRAMA. (4 cr; prereq theatre major or #; offered when feasible) Josal
Selected aesthetic theories of plastic and poetic arts; relationship to visual aspects of the dramatic production.
Theory of art as a symbol.

8519. SEMINAR: THEATRE PLANNING. (4 cr; prereq 12 cr in 5xxx or higher design and technical courses. #; offered
when feasible) Josal

Principles of planning and design of stages. auditoriums, and associated facilities. their application to the
educational theatre. Both bUilding and equipment analyzed.

8520. SEMINAR: STAGE COSTUMING. (4 cr; prereq 5512 or #; offered when feasible) Crellin
Research in specialized areas in costume design; projects and reports.

8540. SEMINAR: SCENE DESIGN. (4 cr; prereq 5514 or #; offered when feasible) Josal
Research in specialized areas in scene design; projects and reports.

8560. SEMINAR: STAGE LIGHTING. (4 cr; prereq 5516 or #; offered when feasible) Montgomery
Research in specialized areas in stage lighting; projects and reports.

DIRECTING

5711. STAGE DIRECTION. (4 cr, §3708, §3711; prereq 1321, sr or grad student)
Theory of direction: concept and analysis. Exercises in blocking scene analysis, and production of short scenes.

5712. STAGE DIRECTION, (4 cr; prereq 3708 or 3711 or 5711 and 3513. 3515. 3801) Adey
Examination of dramatic forms. Theory of rehearsal and productlor probiems and direction of two one-act plays.

5716. STAGE MANAGEMENT FOR THE THEATRE. (4 cr; prereq 3711 or ~3711 or 5711 or ~5711) Montgomery
Stage management as a specialized area. Theories and techniques of rehearsal and performance, organization
and management in educational. community, and professional theatres.

5718. THEATRE MANAGEMENT AND PROMOTION. (4 cr; prereq 1504, sr or grad student or #) Neely
Theory and practice in ticket office procedures, house management, publicity and promotion; special problems in
college, community, chiidren's, and professional theatre.

5720. PLAYS IN PRODUCTION AND PERFORMANCE. (2-4 cr per qtr [max 6 for undergrads]; prereq 5712 and written
#) Adey, staff

Work in the field with a community. high school. touring or professional theatre group, or on campus to further
develop expertise as a stage director.

5728. THEATRE MANAGEMENT PROBLEMS: AUDIENCE AND FINANCIAL DEVELOPMENT. (2 cr; prereq 5718)
Neely

Practical analysis of audience and financial development problems in U.S. theatre. Concentrates on various
solutions.

5734-5735-5736. DIRECTING THE SINGER-ACTOR. (4 cr per qtr; prereq 5712, #: concurrent regis in 5334. 5335,
5336 not permitted) Balk

Directing and coaching the singer-actor in use of language and in music-theatre performance.

5760. ADVANCED STAGE MANAGEMENT. (1-3 cr per qtr (max 6 for undergrads); prereq 57160r ~5716 and written #)
Montgomery

Practical experience in st~ge management for specific productions of the University Theatre with emphasis on
rehearsal and performance.

8711,8712,8713. SEMINAR: STAGE DIRECTION. (4 cr; prereq 5712 or equiv)
Great plays and their potentials for meaningful and effective production.

GENERAL

5100. THEATRE PRACTICUM. (1-6 cr; prereq 1:;, written #)
Arranged individual creative projects in production of a play. Playwrrting. directing. acting, and design.

5110. THEATRE PERFORMANCE. (1 cr per qtr [max 9J; SoN regis only; prereq written # after casting and/or assignment
to a production) Montgomery

Participation in the rehearsals and performances of a University Theatre production. Credit given for the quarter
the performance takes place.

5950. TOPICS IN THEATRE. (1-5 cr per qtr [max 12J; prereq #, 1:;)
Selected topics. Topics listed in Class Schedule.

5970. DIRECTED READINGS. (1-6 cr per qtr; prereq 9 cr in theatre, #, 1:;)
Directed reading and preparation of reports on selected subjects.

8101. INTRODUCTION TO RESEARCH. (4 cr; required of all majors in theatre arts; prereq theatre major or #) Gadberry
Graduate research in theatre arts; selection of topics and methods of investigation.
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8980. DIRECTED INSTRUCTION. (1-3 cr; prereq 6) Staff
Teaching experience in an area in which a graduate student does not hold a teac1ing assistantship but in which .~
she or he may be reqUIred to teach when entering the field. limited to students with appropriate course work
background.

8990. RESEARCH. (Cr ar; prereq #, 6) Staff
Open to graduate students engaged in research on special problems.

THERAPEUTIC RADIOLOGY (TRad)
Professor: Seymour H. Levitt, head; Chang W. Song, director of graduate studies; John H Kersey; Faiz M. Khan; Mark E.

Nesbit

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S.Ther,Rad. (Plan A only).

Curriculum-Specialized study is available in clinical research and in radiobiology
and radiation physics. Clinical research entails implementing new protocols of radiotherapy
and analyzing the results. Research in radiobiology involves investigating the eHects of
ionizing radiations on biological systems, with emphasis on developing new means to
control tumors. Research in radiation physics seeks the means to deliver radiation energy
to tumors with minimal damage to normal tissues.

Prerequisites for Admission-Applicants must hold an M.D. degree from an
approved medical school; they are eligible for appointment as medical fellows with a
stipend in therapeutic radiology. Medical fellows without stipend are also accepted if places
are available. Previous preparation in internal medicine, pathology, or both is highly
desirable although not required. The course of study extends over three to four years,
excluding any time devoted to other sUbjects. For those who have been away from medical
practice for a considerable period, a preliminary program of studies in the laboratory
sciences and general medicine is highly desirable,

Master's Degree Requirements-Students must take a minimum of 20 credits in
therapeutic radiology and a minimum of 8 credits in one or more nonclinical fields to make
up the minimum of 28 credits required, If students wish to complete a designated minor,
they must take 9 or more credits in a single nonclinical field, making 29 credits the minimum
requirement for a Plan A degree with a designated minor. A final oral examination is
required,

Language Requirements-None.

For Further Information-Contact the Department of Therapeutic Radiology, Box
494 Mayo, University of Minnesota, 420 Delaware Street S.E., Minneapolis, MN 55455
(mailing address).

Grad 8777. THESIS CREDITS: MASTER'S, (1-16 cr per qtr; Plan A only)

51701. BASIC RADIOLOGICAL PHYSICS. (3 cr; prereq #) Khan and staff
Theoretical and experimental aspects of radiological physIcs. Physical properties of various ionizing radiations;
interactions of Ionizing radiations with matter; methods of radiation dose measurement.

5171w. MEDICAL NUCLEAR PHYSICS. (3 cr; prereq 5170 or #) Loken, Morin
Theoretical and experimental applications of radionuclides in medicine and biology. Imaging devices and
teChniques, dynamic tracer analysis; internal emitter dosimetry. Radioimmunoassay and the statistics of counting.

51728. RADIATION BIOLOGY. (3 cr; prereq 5170 or #) Song and staff
Effects of ioniZing radiations on cells, tissues, and organisms; biochemical anc physiological basis of radiation
effects, biological rationale for radiation therapy practices.
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5173w. PHYSICS OF RADIATION THERAPY. (3 cr; prereq 5170 or #) Khan and staff
High energy and teletherapy machrnes. Measurements of radiation quality. output and depth dose distributions for
clinical use. Calculation of treatment parameters. Beam modification and shaping. Treatment planning for frxed
field and rotational therapy. Physics of intracavitary and interstitial therapy. Computer applications in treatment
planning. Principles and crrteria for radiation protection.

5174s. PHYSICS OF DIAGNOSTIC RADIOLOGY. (3 cr; prereq 5170 or #) Loken
Physics of dlagnosfic X-ray imaging, X-ray production, image receptors, radiation exposure and protection.
Special imaging modes including computerized tomographic scanning, ultrasound, and electrorr radKlgraphy.

5340f.w.s,su. SPECIAL PROBLEMS IN RADIATION THERAPY. (Cr ar) Kim, Lee, Levitt, Potish

5512f,w.s,su. DOSIMETRY OF INTERNAL AND EXTERNAL RADIATION. (1 cr) Khan
Basic principles of radiation dosimetry discussed In detail; clinical applications.

5540f.w,s.su. SPECIAL PROBLEMS IN RADIOLOGICAL PHYSICS. ICr ar) Khan and staff

5800. RADIATION ONCOLOGY PATHOLOGY, (Cr ar)

830Of,w.s.su. RADIATION THERAPY. (Cr arl Kim, Lee, Levitt. Potlsh
In-service training in treatment and management of patients with malignant diseases.

8310f.w,s,su. FUNDAMENTALS OF RADIATION THERAPY. (1 cr) Kim. Lee, Levitt, Potish
Lectures on physical and clinical aspects of radiation therapy. Techniques of radiation therapy including radium
and other isotopic implants.

8315f.w.8.8U. RADIATION THERAPY PATHOLOGY. (1 cr) Staff
Weekly V,. to 2-hour seminar relating microscopic and gross anatomy of tumors to clinical findings, diagnostic
workup, and therapy of patients receiving radiation therapy. Includes clinical descriptions of patients followed by
comprehensive discussion of the microscopiC, gross pathology, and overview of tumor pathology. Offered in
conJunction with the Department of Laboratory Medicine and Pathology.

8320f.w.s.su. RADIATION THERAPY TREATMENT PLANNING PROBLEMS. 11 crl Staff
Weekly V,. to 2-hour seminar. Treatment planning, computer treatment planning, treatment fields of patients
under treatment, and treatment planning programs discussed with staff of the clinical and phYSICS sections.

83251.w.s.su. RADIATION THERAPY PEDIATRICS ONCOLOGY. (1 cr) Staff
Weekly 1V2-hour seminar. Pediatric oncology radiation therapy problem situations discussed by pediatric
oncology and therapeutic radiology staff. Case presentations and details of radiation therapy, chemotherapy. and
Instruction In combination therapy outlined. Offered in conjunction with pediatrrc oncology.

835Of.w.8.8U. RESEARCH IN RADIATION THERAPY. (Cr ar)

8410f.w.8.SU. SEMINAR: RADIATION BIOLOGY. (1 cr) Staff

845Of,w••,su. RESEARCH IN RADIATION BIOLOGY. ICr ar) Staff

855Of.w••••u. RESEARCH IN RADIOLOGICAL PHYSICS. ICr ar)

THERIOGENOLOGY-See Veterinary Medicine.

UROLOGY (Ural)
Professor: Elwin E. Fraley; Paul H. Lange

Associate Professor: Ricardo Gonzalez. direcror of graduate studies; Alexander S. Cass

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degree Offered-M.S.Urol. (Plan A only).

Currlculum-Four-year fellowships. approved by the Council on Medical Education,
are offered. Graduate work is carried out at the University Hospitals and the Minneapolis
Veterans Administration Medical Center.

Prerequisites for Admission-Applicants must hold an M.D. degree from an
approved medical school and have completed two years of training in general study.
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For Further Information-Contact the director of graduate studies, Department of
Urologic Surgery, Box 394 Mayo, University of Minnesota, 420 Delaware Street S.E.,
Minneapolis, MN 55455 (mailing address).

Grad 8m. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

8250. UROLOGICAL SURGERY. (4 cr)

8251. CYSTOSCOPY AND UROLOGICAL DIAGNOSIS. (4 cr)

8252. UROLOGICAL CONFERENCE. (4 cr)

8253. RESEARCH IN UROLOGY. (4 cr)

8254. UROLOGICAL SEMINAR. (3 cr)

8255. UROLOGICAL·RADIOLOGICAL CONFERENCE. (3 cr)

8256. UROLOGICAL·PATHOLOGICAL CONFERENCE. (3 crl

8257. SPECIAL TOPICS ON THE GENITOURINARY SYSTEM, (2 cr)
Advances in knowledge of genitourinary system; basic review and drug action.

VETERINARY MEDICINE
Major and minor programs for the M.S. and Ph.D. degrees are available in the various

disciplines offered by the College of Veterinary Medicine: veterinary anatomy, veterinary
microbiology, veterinary medicine, veterinary parasitology, veterinary pathology, veteri
nary physiology and pharmacology, veterinary surgery and radiology, and theriogenology.
An emphasis in veterinary public health is offered by the School of Public Health. For
information about a major area, applicants should write to the director of graduate studies in
the major field.

Theriogenology
Professor; Bradley E. Seguin, head and director of graduate studies; Bo G. Crabo; M. L. Fahning; Edmund F. Graham;

Alan G. Hunter; Allen D. Leman; FrancIs A. Spurrell; Edward A. Usenik; Norm B. Williamson; Raimunds Zemjanis
Associate Professor: Han Sao Joo
Assistant Professor: Shirley O. Johnston; Farhad Vahdat·Afshar

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the major are food-producing and companion animals.
Within these emphases, interest can be further directed to such areas as reproductive
physiology, reproductive pathology, and infectious or managerial reproductive problems of
animals.

Prerequisites for Admfsslon-A D.V.M. de(;ree or its equivalent is required.

Special Application Requirements-At least three letters of recommendation, a
statement of purpose, and a resume detailing professional experiences and publications
are required. Applications are evaluated twice each year, March 1 and September 1; all
application materials must be complete by February 10 and August 10, respectively.

Degree Requirements-For the master's degree, at least one quarter of LACS 8595
is required. For the doctoral degree, at least two quarters of LACS 8595 are required. The
final examination for the master's degree includes a seminar and an oral examination.

Language Requirements-None.
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Minor Requirements for Students Majoring in Other Fields-Students must have
aD.V.M. degree or advanced training in the biological sciences to minor in theriogenology.

For Further Information-Contact the director of graduate studies, Theriogenology,
3850 Animal SciencelVeterinary Medicine, University of Minnesota, 1988 Fitch Avenue,
SI. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

LACS 5550. DIAGNOSTICS AND OBSTETRICS IN THERIOGENOLOGY. (2 cr; prereq regis vel med or grad or #)
Fahning. Zemjanls

Diagnostic, therapeutic. and obstetrical procedures in theriogenology.

LACS 5551. THERIOGENOLOGY DIAGNOSTICS LABORATORY. (1 cr; prereq regis vet med or grad or #) Fahning.
Seguin, staff

Demonstrations and laboratory practices in diagnostic and therapeutic procedures in theriogenology.

LACS 5552. VETERINARY OBSTETRICS LABORATORY. (1 cr; prereq 5550 or #) Zemjanis, staff
Demonstrations and practices in application of obstetrical procedures,

LACS 5562. INFERTILITY CLINICS. (Cr ar; prereq 5550, 5551 or #) Staff
Investigation of hospital cases and field problems of Infertility of domestic animals Includes clinical examination,
discussion of diagnosis, prognosis. and therapy, ASSignment of special study ot certain reproductive disorders.

LACS 5570. REPRODUCTIVE DISEASES OF DOMESTIC ANIMALS. (5 cr; prereq 5550 or #) Staff
Lectures covering physiology and pathology of reproduction. artificial insemination, abortive diseases, postpar
tum injuries, and breeding management in domestic animals.

LACS 5571. REPRODUCTION AND INFERTILITY IN THE HORSE. (1 cr; prereq 5570. regis vet med. or grad or #)
Zemjanis

Lectures and demonstrations covering reproductive patterns, breeding practices management. artificial insemi
nation, economics of reproductive performance, and infertility in horses.

LACS 5572. REPRODUCTIVE PATIERNS AND INFERTILITY IN THE DOG AND CAT. (1 cr; prereq 5570, regis vet
med, 3rd or 4th yr or grad or #) Johnston

Lectures on reproductive patterns, breeding management, artificial insemination, and infertility in dogs and cats.

LACS 5573. ADVANCED DAIRY CATILE REPRODUCTION. (1 cr; prereq 5570, regis vet med. 3rd or 4th yr or grad or
#) Fahning, Williamson, Zemlanls

Lectures on pathology of reproduction. artil,c,al insemination, and abortive diseases of dairy cattle. Evaluation of
applied research on fertility. herd health problems, and management programs.

LACS 5574. REPRODUCTION AND INFERTILITY IN THE BULL. (1 cr; prereq 5570. regis vet med or grad or #)
Zemlanis

Lectures and demonstrations covering reproductive patterns. management, fertility, and infertility in the bull.

LACS 5575. REPRODUCTION AND INFERTILITY IN SWINE. (1 cr; prereq 5570, regis vet med, or grad or #) Leman.
staff

Lectures and demonstrations covering reprOductive patterns, breeding practices management, arti1icial insemi
nation, synchronizatton of estrus, economiCS of reproductive performance, and Infertility in swine.

LACS 8590. ADVANCED DIAGNOSTIC METHODS. (Cr ar; prereq 5570 or #) Staff
DiSCUSSion and laboratory practices of methods for determination of fertility status of female and male animals

LACS 8591,8592,8593. AOVANCEO ENDOCRINOLOGY OF REPRODUCTION. (1 cr per qtr; prereq VB 531 0. MdBc
5100, MdBc 5101) SegUin, staff

Physiological and path logical aspects of reproductive endocrinology.

LACS 8594. SPECIAL PROBLEMS IN ANIMAL REPRODUCTION. (Cr ar; prereq 5570 or #) Staff
Detailed diSCUSSion and laboratory study of speCific reproductive disorders,

LACS 8595. SEMINAR. (1 cr) Seguin, staff

Veterinary Anatomy
Professor: Thomas F. Fletcher, dlfector of graduate studies. Caroline M. Czarnecki; Akhouri A. Sinha; AlVin F, Weber

Associate Professor: AlVin J. Beltz; Victor S. Cox. Jr.

ASSistant Professor: Esther M, Gallant; Lionel J Rosenzweig

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A only) and Ph.D.
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Language Requirements-For the master's degree, none. For the doctoral degree,
facility with a computer programming language may be required.

Minor Requirements for Students Majoring in Other Fields-Students should
consult the director of graduate studies in veterinary anatomy.

For Further Information-Contact the director of graduate studies, Veterinary
Anatomy, Department of Veterinary Biology, 295 Animal ScienceNeterinary Medicine,
University of Minnesota, 1988 Fitch Avenue, St. Paul, MN 55108.

Curriculum-Students normally emphasize a subdiscipline of anatomy-embryo- ..
logy, gross anatomy, histology, or neuroanatomy. Technical training is available in cell
culture, cytochemistry, light and electron microscopy, and morphometric techniques.

Prerequisites for Admission-Applicants for both degrees must have a background
in chemistry, physics, mathematics, and biology that is acceptable to the graduate faculty.
Some background work may be done after acceptance.

Special Application Requirements-A statement of career goals and three letters of
recommendation evaluating the applicant's potential for graduate study are required.
Additional information may be requested as necessary. For both the M.S. and the Ph.D.
degree, requirements are individualized in accordance with the speciality area and interest
of the student. The final examination for the master's degree is oral. Additional information
is available from the director of graduate studies.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; PJan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 or per qtr)

VB 5100. VETERINARY ANATOMY I. (6 cr; prereq #) Fletcher. Cox, Gallant
Detailed study of gross anatomic structure and function. The dog IS used as a type species to introduce
nomenclature and pnnciples of mammalian gross anatomy. Cervical, thoracIc, and abdominal regions covered
from comparative and radiographic approaches; viscera of the dog, cat, ruminant, horse, pig, and bird.

VB 5102, VETERINARY NEUROBIOLOGY. (3 cr; prereq #) Beitz, Fletcher
Structural and functional organization of the central nervous system of domestic animals.

VB 5103. COMPARATIVE PRENATAL DEVELOPMENT OF DOMESTIC ANIMALS. (3 or; prereq #) Weber
Ontogenetic processes in organ systems of domestic animals and developmental anomalies of clinical
significance.

VB 5104-5105. MICROSCOPIC ANATOMY OF DOMESTIC ANIMALS. (5 cr for 5104, 4 cr for 5105; prereq #)
Czarnecki, Beltz, Gallant

Light microscopic and relevant ultrastructural studies of cells, tissues, and organ systems.

VB 5110. CYTOGENETIC EVAl'JATION IN ANIMAL DISEASES. (1 cr; prereq regis vet med, 3rd or4thyrorgrad or #)
Weber

Lectures on current information about use of cytogenetics in animal disease diagnosIs, methods of laboratory
preparation, and analysis of chromosomes. laboratories devoted to preparing prophase spreads of chromo
somes, staining and photographing them, and preparing karyotypes for anal iSIs.

VB 5120. COMPARATIVE VERTEBRATE MORPHOLOGY. (6 cr; prereq Bioi 1106 or #) Rosenzweig, Weber
Principles and patterns of vertebrate anatomy based on developmental and functional approach.

VB 5126. VETERINARY ANATOMY II. (5 cr; prereq 5100 or #) Cox, Rosenzweig
Veterinary comparaltve anatomy With emphaSIS on the pelvis, reproductive system, limbs, and head from a
morphodynamlc and radiographic approach. Species covered Include horse, domestic ruminants, SWine, dog, cat,
and chicken.

VB 5140. VERTEBRATE MICROANATOMY. (1-6 cr; prereq 5120 or #) Weber
Microscopic structure, cytochemical, and functional aspects of cells, tissues, and organs of representative
examples of vertebrates. Consists 01 four units: baSIC tissues (2 cr); G-I tract (1 cr); respiratory and integumentary
systems (1 cr); excretory, reproductive, and endOCrine system (2 cr). Depending on background and interest,
students may register for any or all units.

VB 5149. TOPICS IN ORGANOLOGY. (1-5 cr per qtr [may be repeated for cr]; prereq 5104 or equiv, #) Staff
lecture and laboratory presentations regarding selected organ systems of dJmestic and laboratory animals.
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VB 8109. FUNCTIONAL MORPHOLOGY AND ADAPTATION. (4 cr; prereq 5140 or equiv. #) Staff
Topical approach to vertebrate morphology relating structure and tunction to vertebrate development, form.
adaptation, and evolution; vertebrate morphology and animal model system research.

VB 811 O. MORPHOLOGY OF ANIMAL CELLS AND INTERCELLULAR SUBSTANCES. (3 cr; prereq 51 05. #) Weber
Components of basic tissues of the animal body.

VB 8111. HISTOLOGICAL AND ULTRAHISTOLOGICAL TECHNIQUES. (3 cr; prereq 5105. #) Weber
Principles and methods in preparrng animal tissues for histological and ultrahistological observation.

VB 8112-8113-8114. RESEARCH PROPOSITIONS IN MORPHOLOGY. (2 cr per qtr; prereq #) Staff
Each student defines an unsolved morphologic problem, hypothesizes a solution, and proposes an experimental
approach to test the hypothesis. Written and oral presentation of proposition evaluated by departmental graduate
faculty.

VB 8134-8135. COMPARATIVE VETERINARY NEUROLOGY. (4 cr per qtr; prereq 5100, #) Beltz, Fletcher
Correlated studies of central nervous system of domestic animals. Emphasis on relating neuroanatomy to
neurophysiology.

VB 8136. EXPERIMENTAL COMPARATIVE VETERINARY NEUROLOGY. (3 cr; prereq 8135, #) Beitz. Fletcher
Prrnciples, methods, and laboratory exercises in Investigating central nervous system of domesllc animals.

VB 8148. SEMINAR: VETERINARY ANATOMY. (1 cr; prereq 5100, 5104 or #) Staff
Review of current literature and presentation of advanced research studies In veterinary anatomy.

VB 8149. RESEARCH IN VETERINARY ANATOMY. (2·5 cr; prereq 5149 and #) Staff
Theoretical considerations of experimental approaches to research In veterrnary anatomy in any of following
areas: cytochemistry, embryology, gross anatomy, histology, neurology, tissue culture.

VB 8150. RESEARCH PROBLEMS IN VETERINARY ANATOMY. (1·5 cr; prereq #) Staff
Individual research projects under stall dlTection in setecled areas of velerlnary anatomy. Topics and species
determined by consultation Project may be a specialized aspect of a thesis problem or an Independent problem of
mutual interest to graduate student and adViser.

Veterinary Medicine
Professor: Clarence M. Stowe, director of graduate studies, John F. Anderson; Robert K. Anderson; Stanley L Diesch;

Robert H. Dunlop; Ralph J. Farnsworth; Donald W. Johnson; Charles D. Knecht; Vaughn L Larson; Allen D. Leman;
Roger S. Morris; Carl A. Osborne; Michael M. Pullen; R. Ashley Robinson; Dale K. Sorensen; Edward A. Usenik;
Ronald E. Werdin; Norman B. Williamson

Associate Professor: Stephen I. Bistner; Robert M. Hardy; Han Soo Joo; Jeff S. Klausner; Frank B. Martin; Patrick J.
McKeever; William G. Olson; Richard E. Shope, Jr.; Gilbert E. Ward

Assistant Professor: Trevor R. Ames; David J. Polzin

Research Associate. Kern A. Pomeroy

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the major are large. small, and comparative animal
medicine. Emphasis can further be directed toward specHic systems such as pulmonary,
urinary, or skin.

PrereqUisites for Admission-A D.V.M. degree or its equivalent is required.

Special Application Requirement-At least two letters of recommendation and a
resume detailing professional experiences and publications are required.

Degree Requirements-For both the M.S. and PhD. programs, at least one quarter
of LACS or SACS 8291 and of LACS and SACS 8290 is required. An oral examination is
required for the M.S, degree.

Language Requirement-None.

Minor ReqUirements for Students Majoring in Other Fields-The director of
graduate studies determines these requirements, which vary with the major field, for each
individual.
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For Further Information-Contact the director of graduate studies, Veterinary
Medicine, 225E Veterinary Hospitals, University of Minnesota, 1365 Gortner Avenue, St.
Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER·S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1·16 cr per qtr)

LACS 5151. DIAGNOSTIC AND THERAPEUTIC TECHNIQUES I. (1 cr; prereq CVM 5150 or #) Larson, Sherman
Application of general physical examination procedures, special diagnostic techniqJes, and therapeutic proce
dures to large animals.

LACS 5153. OIAGNOSTIC AND THERAPEUTIC TECHNIQUES II. (1 cr; prereq #) Larson, staff
Demonstration and practice of restraint and diagnostic and therapeutic techniques for large animals.

LACS 5160. LARGE ANIMAL MEDICINE. (6 cr; prereq 5151 or #) Olson, Sherman, Ames
Diseases of ruminants covered on a system basis.

LACS 5161. LARGE ANIMAL MEDICINE. (6 cr; prereq 5160 or #) Larson, Leman, Sherman
Continuation of study 01 ruminant diseases and equine diseases on a system basis.

LACS 5162. LARGE ANIMAL MEDICINE. (6 cr; prereq 5161 or #) Larson, Leman, staff
Continuation of equine diseases and porcine diseases.

LACS 5164. TOXICOLOGY OF POISONOUS PLANTS. (1 cr; prereq VB 5401 or #) Stowe, staff
Toxicology and identification of poisonous plants.

LACS 5165. VETERINARY TOXICOLOGY. (2 cr; prereq VB 5401 or #) Stowe, staff
Toxicology of minerals, pesticides, herbicides. venoms, and miscellaneous toxicants.

SACS 5170. SMALL ANIMAL MEDICINE. (4 cr; prereq #) McKeever, Ogburn, Hardy, Bistner, Osborne, Klausner
Etiology, pathophysiology, diagnosis, prognosis, and treatment 01 disorders of vanous body systems 01
companion animals. Fundamental pnnciples of diagnOSIs and treatment. Polysystemic disorders including
nutritional abnormalities, immune-mediated diseases, infectious diseases, intoxications, and neoplasia.

SACS 5171. SMALL ANIMAL MEDICINE. (4 cr; prereq 5170 or #) Osborne, Ogburn, Hardy, Bistner, Klausner,
McKeever

(Continuation of 5170.)

SACS 5172. SMALL ANIMAL MEDICINE. (5 cr; prereq 5171 or #) Osborne, Ogburn, Hardy, Bistner, Klausner,
McKeever

(Continuallon of 5171.)

CVM 5180. APPLIED IMMUNOLOGY. (1 cr; prereq regis vet med, 4th yr or grad or it) Shope, staff
Review of principles of immunology and clinical application of principles.

LACS 5180. INTRODUCTION TO HERD HEALTH AND DAIRY HERD HEALTH MANAGEMENT. (2.5 cr; prereq regis
vet med, 3rd or 4th yr or grad or #) Farnsworth, Williamson, Morris

Herd health management, general epidemiology, disease surveillance, and econcmics of farming. Dairy cattle
genetics and breeding, reproduction, applied nutrition, housing, preventive medicine programs, and management
practices.

LACS 5181. BEEF HERD HEALTH MANAGEMENT. (2 cr; prereq regis vet med, 3rd or 4th yr or grad or #) Staff
Beef cattle breeds and breeding, reproduction, applied nutntlon, housing, preven~ive medicine programs, and
management practices.

LACS 5182, SHEEP AND GOAT HERD HEALTH MANAGEMENT. (1 cr; prereq regis vet med, 3rd or4th yrorgrad or #)
Robinson and staff

Sheep and goat breeds and breeding, reproduction, applied nutntion, housing, preventive medicine programs,
and management practices.

LACS 5183. EQUINE HERD HEALTH MANAGEMENT. (1 cr; prereq regis vet med. 3rc or 4th yr or grad or #) Staff
EqUine breeding, reproduction, applied nutrition, hOUSing, preventive medicine ~rograms, and management
practices.

LACS 5185. SWINE HERD HEALTH MANAGEMENT I. (Cr ar; prereq regis vet med. 3rd or 4th yr or grad or #) Leman
Swine genetics and breeding, reproduction, applied nutrition, housing, preventive medicine programs, and
management practices.

LACS 5186. PREVENTION AND CONTROL OF BOVINE MASTITIS. (1 cr; prereq regis vet med, 4th yr Or grad)
Farnsworth

Principles and procedures used to prevent and control mastitis in dairy cattle. '1ole of milking machine and
laboratory procedures in solVing herd problems.
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LACS 5187. SWINE HERD HEALTH MANAGEMENT II. (1 cr; prereq 5185, regis vet med, 3rd or 4th yror grad or #)
Leman, staff

Continuation of 5185.

LACS 5188. ADVANCED TOTAL ANIMAL HEALTH CARE: ENVIRONMENTAL AND MANAGEMENT SYSTEMS
FOR DAIRY CATILE. (1 cr; prereq regis vet med, 4th yr or grad) Anderson, Bates

Relationship of environment to disease, applied clinical epidemiology and assessment of herd improvements.

LACS 5189. ADVANCED HERD HEALTH MONITORING. (2 cr; prereq regis vet med, 4th yror grad with #. 5180 or
5185) Williamson

Analysis and interpretation of herd records for monitoring and assessing production and financial performance of
study herds. Herds evaluated, opportunities for improvement identified. Recommendations to advise farmers on
strategies to improve herd performance and profitability developed.

LACS 5190. COMPUTERS IN ANIMAL HEALTH. (3 cr; prereq regis vet med or grad student or #)
Seminar and directed study covering current computer technology and operations with special reference to
veterinary applications. Principles and practice of developing computer systems for processing, analyzing and
interpreting various categories of animal health data, with examples.

SACS 5250. SMALL ANIMAL DERMATOLOGY. (2 cr; prereq regis vet med, 3rd or 4th yr or grad or #) McKeever
Pathogenesis, clinical features, diagnosis, and therapy of skin diseases of companion animals.

SACS 5255. DISEASES OF THE URINARY SYSTEM. (2 cr; prereq regis vet med, 3rd or 4th yr or grad or #) Osborne
Etiology, pathophysiology, clinical and laboratory findings, diagnosis, prognosis, and treatment of disordens of
urinary system.

SACS 5256. DISEASES OF THE LIVER AND PANCREAS. (2 cr; prereq regis vet med, 3rd or 4th yr or grad or #)
Osborne

Etiopathogenesis. diagnosis and treatment of hepatic and pancreatic diseases in companion animals.

CVM 5260. ANIMAL BEHAVIOR. (2 cr; prereq #)
Principles of animal behavior and applied aspects related to management of clinical behavioral problems;
companion and tood animals emphasIZed.

SACS 5260. THE PROBLEM·ORIENTED MEDICAL SYSTEM. (1 cr; prereq #)
Introduction to fundamentals of problem definition and solution. Problem-oriented system of diagnosis and
therapy, problem-oriented medical record.

SACS 5265. COMPARATIVE CARDIOLOGY. (2 cr; prereq regis vet med, 3rd or 4th yr or grad or #) Ogburn
Designed to help students develop skills in recognition, definition, and resolution of problems involving the
cardiovascular system.

LACS 5270. ECONOMICS AND PRACTICE MANAGEMENT. (2 cr; prereq regis vet med or #) Morris
Basic economiC concepts and terminology. Relationship of animal health to productivity; cost/benefit relationships
for disease control programs; financial return and economic analysis of livestock operations; economics of
practice management; trends in livestock production.

LACS 5271. LAW AND ETHICS IN VETERINARY MEDICINE. (2 cr; prereq regis vet med or #) Sorensen
DiSCUSSion of legal and ethical issues in veterinary medicine.

LACS 5273. ECONOMICS OF VETERINARY MEDICINE. (1 cr; prereq vet med major) Olson
Designed for senior veterinary students to demonstrate important economic concepts through practical examples.
Introduction to basic economiC concepts, terminology, relationship of animal health to animal productivity, and
financial return and analysis of cost and returns of actual beef cattle, dairy cattle, and hog farms. Economic issues
facing veferinarians in practice management and the client in livestock production. Trends and outlooks in
livestock production.

LACS 5275. DISEASES OF ZOO ANIMALS AND EXOTIC PETS. (1 cr; prereq regis vet med, 3rd or 4th yr or grad or #)
Farnsworth

Diseases of and management procedures for zoo animals and exotic pets, restraint procedures, medication and
diagnOSIs.

LACS 5280. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (3 cr; prereq major in agriculture, veterinary medicine,
nutritional SCiences, SOCial sciences or # ...grad by #) Sorensen, staff

(Same as AgEc 5790, §Agro 5200, FScN 5664, and Soc 5675) A multidisciplinary approach to the social,
economic, and technical problems of feeding the worid's growing population. Principles sought from SOCial and
economiC, plant, animal, and nutritional sciences for their application to food problems.

SACS 5285. CANINE CLINICAL NEUROLOGY. (1 cr; prereq regis vet med, 3rd or 4th yr or grad or #) Hardy
Anatomic and phYSiologic bases tor neurological e>aminalion of the dog. Stresses clmical approach to neurOlogy.

CVM 5400. LABORATORY ANIMAL MEDICINE. (2 cr; prereq #) Manning
Care and management of laboratory animals. Diseases, nutrition, zoonoses, gnotobiotics, restraint, anesthesia,
and environmental practices.
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LACS 5650. VETERINARY EPIDEMIOLOGY AND STATISTICS. (4 cr; prereq 10 cr biology. 12 cr chemistry or #) ...
Diesch, Morris, Pullen, Robinson

Principles of epidemiology, ecology, and veterinary public health. Biostatistics applied to the measurement 0'
health and disease in populations.

LACS 5651. VETERINARY COMMUNITY MEDICINE. (3 cr; prereq VPB 5703. VPB 5503 or equiv or #) Diesch. PuHen,
Robinson

Principles and practices of environmental heailh and food hygiene; includes meat, po Jltry, milk, and other fOO<Js as
they are related to animal and human health. Diseases transmitted between ani"Tlals and humans.

LACS 5660. EPIDEMIOLOGY OF ZOONOSES I. (1 cr; prereq regis vet med, 3rd or 4th yr or grad or #) Diesch, Robinson
Zoonotic diseases of companion animals. Reservoirs, sources, transmission, and specific prevention and control
programs emphasized.

LACS 5661. EPIDEMIOLOGY OF ZOONOSES II. (1 cr; prereq regis vet med, 3rd or 4th yr or grad or #) Diesch,
Robinson

Zoonotic diseases of food·producing animais. Reservoirs, sources. transmission, and specific prevention and
control programs emphasized.

,..

LACS 5663, INTERNATIONAL ANIMAL DISEASE PROBLEMS. (1 cr; prereq #) Diesch, Morris, Robinson
Diagnosis, transmission, and epidemiology of diseases not currently present in the U.S. International role of
veterinarians in reducing disease and increasing world animal production. ~

LACS 5665. MONITORING AND SURVEILLANCE OF DISEASE. (Cr ar; prereq #) Anderson, Diesch, Robinson
Seminars and discussions on techniques used to monitor disease in animal populations.

LACS 5670. COMPARATIVE MEDICINE AND PUBLIC HEALTH. (2 cr; prereq PubH 5002 and #) R Anderson, Diesch,
PuHen, Robinson

Human reiationship to the biologic environment. Interrelationships of animal and human health, occurrence of
animal diseases, ecology of zoonoses, food production and hygiene laboratory animal medicine.

LACS 5671. BIOHAZARDS IN VETERtNARY MEDICINE. (Cr ar; prereq #) Robinson, Vesley
Seminars and discussions on microbiological, toxicological, drug, and other hazards in veterinary medicine.

LACS 5672. PERSPECTIVES: ANIMAL-HUMAN RELATIONSHIPS AND COMMUNITY HEALTH. (2 or3cr; prereq #)
Diesch

(Same as PubH 5303) Perspectives on cultural, psychological, ethological, and onvironmental aspects of the
interrelationships of people and animals as they affect individual and communitl health.

LACS 5673. PROBLEMS IN DISEASE CONTROL AND ERADICATION. (Cr ar; prereq PubH 5330 or #) R Anderson,
Diesch, Robinson

Past and present disease control and eradication programs, factors influencing success and failure. Development
of models for disease control and eradication programs in the U.S. or a foreign country for group evaluation and
analysis.

LACS 5680. PROBLEMS IN VETERINARY EPIDEMIOLOGY AND PUBLIC HEALTH. (Cr ar; prereq 5650 or equiv or
#) Dlesch, Pullen, Robinson

Individual study arranged with faculty member.

LACS 5681. VETERINARY SCIENCE. (3 cr; prereq pharmacy sr or Phsl3070, Phcl51 02 or equiv or #) Diesch, Stowe
(Same as Phar 5520) Professional interrelationships between pharmacists and veterinarians; disease problems
of domestic animals; veterinary pharmacotherapeutics.

CVM 5751. CLINICS, (4 cr; prereq 5151, 5152, #) Morris, staff
Introduction to medical, Obstetrical, radiological, surgical, and laboratory examination of animals.

CVM 5760 or 5761-5762-5763. CLINICS. (16 cr per qtr; prereq #) Morris, staff
LaboratOries for application of principles and techniques of medicine, surgery, obstetrics, radiology, pathology,
clinical pathology, parasitology, pharmacology, physiology, and public health to the diagnosis, prognosis,
treatment, prevention, and eradication of disease in domestic animals.

LACS 5785. EXTERNSHIP SEMINAR. (1 cr; prereq regis vet med or 4th yr or grad student or #) Johnson, staff
Discussion of clinical problerns that students experience during their externship with veterinarians in private
practice. Emphasis on discussions of diseases of food-producing animals and horses.

LACS 5951. DIRECTED STUDIES. (1·5 cr; prereq #, L'»
Independent, directed study in veterinary science in areas arranged by the student and a faculty member.

SACS 8180. ADVANCED CLINICAL NEUROLOGY. (Cr ar; prereq #) Hardy
Diagnosis and therapy of neurologic diseases based on sound understanding of underlying fundamentals in
neuroanatomy, neurophysiology, and neuropathology. Lectures, individual study, programmed learning tex1s,
and discussion of material.
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SACS 8190.' COMPARATIVE CARDIOVASCULAR DISEASES. (3 cr; prereq grad) Ogburn
Lectures, seminars, and special laboratory exercises on diseases ot the cardiovascular system of domestic
animals. Specialized methods of diagnosis emphasized. Research project in experimental or clinical cardiology
required.

SACS 8191. ADVANCED COMPARATIVE ELECTROCARDIOLOGY. (3 cr; prereq grad and #)
Electrophysiology of the heart, with emphasis on arrhythmogenesis and vector analysis.

SACS 8192. SPECIAL CARDIOLOGY CLINICS. (Cr ar; prereq grad, #) Ogburn
Intensive clinical studies in investigative clinical cardiology. Diagnosis and management of cardiovascular
disease in small animals.

LACS 8194.' PROBLEMS IN DIAGNOSTIC VIROLOGY, SEROLGY, AND IMMUNOLOGY, (Cr ar; prereq grad or #)
Ames, Johnson

Laboratory techniques of diagnostic virology, serology, and immunology. Research techniques of fluorescent
antibody; determination of classes of immunoglobulins and immunostimulation of lymphocytes.

LACS 8195.' PREVENTIVE VETERINARY MEDICINE. (Cr ar) Anderson, Diesch, Johnson, Robinson, Sorensen
Application of the principles and practice of preventive veterinary medicine in food·animal production at the herd,
state, national, or international levels.

SACS 8196.' INTERNAL MEDICINE IN SMALL COMPANION ANIMALS. (2 cr; prereq grad, #) Osborne, Hardy,
Klausner, Bistner, Ogburn, McKeever

Lectures, assigned readings, and discussions on internal medical problems of dogs and cats.

LACS 8197. METABOLIC AND NUTRITIONALLY INDUCED DISEASES OF CATTLE. (2 cr; prereq grad, #; offered
1984·85 and alt yrs) Olson. Jorgenson

Etiology, pathogenesis, current research, treatment, and prevention of metabolic diseases including vitamin and
mineral diseases and energy and protein abnormalities associated with production.

SACS 8197.' ADVANCED DERMATOLOGfC CLINICS. (Cr ar; prereq grad, #) McKeever
In-depth clinical study of dermatologic disease states, diagnosis and therapy in animals.

SACS 8198.' PROBLEMS IN VETERINARY COMPARATIVE DERMATOLOGY. (Cr ar; prereq grad, #) McKeever
Individual study involving research on a selected dermatologic problem.

LACS 8199. PROBLEMS IN ECONOMICS OF ANIMAL HEALTH. (1-3 cr; prereq #) Sorensen, staff
Impact of animal disease on animal productivity and the return to Investment in animal health by producers or the
society studied using disease problems of current interest as subjects. Questions involving human health
problems may be studied.

LACS and SACS 8290. ADVANCED VETERINARY MEDICINE, (Cr ar; prereq 5162,5172, #) Johnson, Larson, Hardy,
Morris, Osborne, Sherman, Sorensen, staff

Discussions of the diseases of organs or systems in animals from the following etiologic group: prenatal,
metabolic, toxic infectious, physical influences.

LACS and SACS 8291. ADVANCED DIAGNOSIS AND THERAPEUTICS OF ANIMAL DISEASES. (Cr ar; prereq
5162,5172, #) Johnson, Larson, Leman, Osborne, McKeever, Ogburn, Olson, Sherman

Detailed examination, discussions, and treatment of cases of animal diseases.

LACS and SACS 8292, SEMINAR: VETERINARY MEDICINE. (Cr ar; prereq grad, #) Johnson, Morris, Osborne, staff

LACS and SACS 8293. MEDICAL CONFERENCE. (Cr ar; prereq 5162, 5172, #) Johnson, Morris, Osborne, Sorensen,
staff

Medical, surgical, or obstetrical cases supported by anatomic, bacteriologic, pathologic, physiologic, pharmacolo·
gic, and radiologic evaluations whenever applicable.

LACS 8294, ADVANCED COMPARATIVE IMMUNOCHEMISTRY AND IMMUNOBIOLOGY. (3cr; prereq VPB 5216 or
equiv, grad; others by #) Ames, Maheswaran

Lectures, assigned readings, and discussions on the immunochemistry and immunobiological role of immunoglo
bulins in animal and avian diseases. The biosynthesis of immunoglobulins and ontogeny and regulation of the
immune response and cellular immunology emphasized. The role of immunoblology in autOimmune, viral,
bacterial, parasitic, and neoplastic diseases and hypersensitive states.

SACS 8295, COMPARATIVE VETERINARY MEDICAL OPHTHALMOLOGY, (3 cr; prereq grad or #) Bistner
Lectures, seminars, and laboratory exercises on diseases of the eye of domestic animals. Routine and
experimental diagnostic procedures for the dog and horse emphasized. Research project in experimental or
clinical medical ophthalmology with subsequent presentation to the faculty or publication.

SACS 8296. COMPARATIVE VETERINARY SURGICAL OPHTHALMOLOGY. (3 cr; prereq grad or #) Bistner
Lectures, seminars, and surgical exercises on diseases of the animal eye. Common and experimental surgical
procedures for the dog and horse emphasized. A research project in experimental or ciinical surgical
ophthalmology with subsequent presentation to the faCUlty or publication.

SACS 8297. ADVANCED CLINICAL VETERINARY OPHTHALMOLOGY. (3 cr per qtr; prereq grad or #) Bistner
The graduate student assists in the medical and surgical treatment of patients in the University Veterinary
Hospital.
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SACS 8298." RESEARCH IN VETERINARY OPHTHALMOLOGY. (3·5 cr per qtr; pre'eq grad or #) Bistner
Problems in experimental and/or clinical veterinary ophthalmology.

LACS and SACS 8299. RESEARCH IN VETERINARY MEDICINE. (Cr ar) Staff
Research problems relating to any aspect of internal medicine or to the various systems in animals.

LACS 8690. ZOONOSES AND COMPARATIVE MEDICINE. (Cr ar) R Anderson. Diesch, Pullen, Robinson

LACS 8790. PROBLEMS IN VETERINARY CLINICAL PHARMACOLOGY AND THERAPEUTICS. (3 cr; prereq grad
or #) Stowe, Dunlop

Lecture, discussion, and clinical laboratory course examining clinical cases and experimental animals, and
dealing with pharmacotherapeutics 01 vanous drugs used for food producing and companion animals. ~

LACS 8791. SEMINAR IN CLINICAL PHARMACOLOGY AND THERAPEUTICS. (2 Gr; prereq grad or #) Stowe
Examination of current literature and case matenal.

LACS 8792. SEMINAR IN VETERINARY TOXICOLOGY. (2 cr; prereq grad or #) Stowe
Livestock and small animal intoxication wilh insecticides, heavy metals, rodenticides, poisonous plants,
mycotoxlns, herbiCides, and drugs and drug combinations

Veterinary Microbiology
Professor: Robert K. Anderson; Donald M. Barnes; K. Gerhard Brand; Stanley L. Diesch; Donald W. Johnson; Russell C.

Johnson; Keith I. Loken; Sam K. Maheswaran; Glen H. Nelson; Michael Pullen; Robert A. Robinson; S. R. Tatini

ASSOCiate Professor John A. Newman, director of graduate studies; David A. Halvorson; Richard E. Shope, Jr.; G. E.
Ward

Assistant Professor. Russell Bey; Sagar Goyal; Han Soo Joo; K. V Nagaraja; V. Sivanandan

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the major are general veterinary microbiology, avian
diseases, veterinary public health, and comparative immunology,

Prerequisites for Admission-The D.V.M. degree or adequate background in the
biological or physical sciences and demonstrated interest in veterinary microbiology are
requirE::d.

Special Application Requirements-Students may begin in any quarter, but entry in
fall quarter is preferred,

Degree Requirements-For the master's degree, students generally take a final oral
examination.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Veterinary
Microbiology, 300-B Veterinary Science, University of Minnesota, 1971 Common!"ealth
Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

LACS 5180. PREVENTIVE MEDICINE AND APPLIED IMMUNOLOGY. (2 cr; prereq re(lis vet med, 4th yrorgrad or #)
Shope

Pnnciples and applications of preventive medical procedures for specialized practi:es. ReView olthe principles of
Immunology and the clinical application of these pnnClples.

VOl 5520. LABORATORY DIAGNOSIS OF VIRAL DISEASES. (3 cr; prereq #)
Applications and limitations of methodology in laboratory diagnosis of human and animal viruses, including rapid
diagnostic procedures utilizing cell cultures, laboratory animals and chick embryos, and various serological,
Immunological and molecular techniques.
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VOl 5523. PROBLEMS IN DIAGNOSTIC VIROLOGY. (1-4 cr; prereq #)
Laboratory techniques in diagnostic virology and viral research.

VPB 5524. PATHOLOGY OF SPONTANEOUS DISEASES OF POULTRY. (3 cr; prereq #) Walser
Gross and microscopic pathology of spontaneous diseases of chickens. turkeys, and game birds.

VPB 5604. DISEASES OF WILDLIFE. (3 cr; prereq #; offered 1984-85 and alt yrs) Loken, Schlotthauer
Economic and biologic relationships of infectious and noninfectious diseases of wildlife.

LACS 5650. VETERINARY EPIDEMIOLOGY. (3 cr; prereq 10 cr biology, 12crchemistry or #) Diesch, Pullen, Robinson
Principles of epidemiology, ecology, and veterinary public health. Biostatistics applied to the measurement of
health and disease in populations.

LACS 5651. VETERINARY COMMUNITY MEDICINE. (3 cr; prereq 5703, 5503 or grad or #) Diesch, Pullen, Robinson
Principles and practice of environmental health and food hygiene Including meat, poultry, milk, and other foods as
related to animal and human health. Selected diseases transmitted between animals and humans.

LACS 5660. EPIDEMIOLOGY OF ZOONOSES I. (1 cr; prereq regis vet med. 4th yr or grad or #) Diesch, Robinson
Zoonotic diseases of companion animals. Reservoirs, sources, transmission, and specific prevention and control
programs emphasized.

LACS 5661. EPIDEMIOLOGY OF ZOONOSES II. (1 cr; prereq regis vet med, 4th yr or grad or #) Diesch, Robinson
Zoonotic diseases of food-producing animals. Reservoirs, sources, transmission, and specific prevention and
centrol programs emphasized.

LACS 5665. MONITORING OF ANIMAL DISEASE. (Cr ar; prereq #) Anderson, Diesch, Robinson
Seminars and discussions on techniques used to monitor disease in animal populations.

LACS 5671. BIOHAZARDS IN VETERINARY MEDICINE. (Cr ar; prereq #) Robinson, Vesley
Seminars and discussions on microbiological, toxicologic, drug, and other hazards in veterinary medicine.

LACS 5675. VETERINARY DIAGNOSTIC MICROBIOLOGY. (2 cr; prereq regis vet mad, 4th yr or #) Ward
Lectures and laboratory on techniques of diagnostic microbiology utilizing clinical material from veterinary hospital
and diagnostic laboratories.

LACS 5680. PROBLEMS IN VETERINARY EPIDEMIOLOGY AND PUBLIC HEALTH. (Cr ar; prereq 5650 or grad or #)
R Anderson, Diesch, Pullen, Robinson

Individual study arranged with faCUlty member.

VPB 5701. ADVANCED VETERINARY MICROBIOLOGY AND IMMUNOLOGY. (3 cr; prereq 31 03,1 st yr vet med, #)
Bey, Loken

Lectures on humoral and cellular immune responses, hypersensitivity, bacterial genetics, antimicrobial agents
and their actions.

VPB 5702. PATHOGENIC BACTERIA AND FUNGI. (5 cr; prereq 5701 or equiv or #) Bey, Loken
Lectures and laboratory on animal pathogens, with emphasis on basic mechanisms of infection.

VPB 5703. VETERINARY VIROLOGY. (5 cr; prereq 5702 or equiv or #) Shope
Lectures and laboratory on the basic techniques of virology; emphaSis on viral and rickettsial agents causing
animal diseases.

VPB 5704. AVIAN DISEASES. (3 cr; prereq 5703, 5503 or #) Halvorson, Newman, Pomeroy, Walser
Lectures on diseases involving poultry, cage and aviary birds.

VPB 5706. LABORATORY ANIMAL MEDICINE. (2 cr; prereq regis vet med, 4th yr or grad or #)
Lectures, discussions, and demonstrations on various aspects of care and management of the numerous species
of laboratory animals found in a research situation. Diseases, nutrition, zoonoses, gnotobiotics, restraint,
anesthesia, and environmental practices. Tours of laboratory animal colonies, both commercial and institutional.

VPB 5707. POULTRY DISEASE CONTROL. (3 cr; not open to vet med students; prereq Bioi 1002 and AnSc 1100, MicB
3103 or equiv) Newman

General anatomy; physiology of digestion and reproduction; prevention and control of the more important
diseases affecting poultry.

VPB 5709. PREVENTfVE AVIAN MEDICfNE. (1 cr; prereq regis vet med, 4th yr or grad or #) Halvorson, Newman
Preventive avian disease programs and management practices. Visits to poultry and aviary establishments.

VPB 5748. PROBLEMS IN VETERINARY MICROBIOLOGY AND PUBLIC HEALTH. (Cr ar; prereq 5703 or equiv, #)
Diesch, staff

LACS 8193." ADVANCES IN CLINICAL IMMUNOBIOLOGY. (Cr ar; prereq grad or #) D W Johnson
Students, faCUlty members, and guest speakers present seminars on current research in and clinical application of
immunologic procedures in diagnosis, control, and treatment of disease processes in animals.

LACS 8194." PROBLEMS IN DIAGNOSTIC VIROLOGY, SEROLOGY, AND IMMUNOLOGY. (Cr ar; prereq grad or #)
D W Johnson

Laboratory techniques in diagnostic virology, serology, and immunology. Research techniques of fluorescent
antibody; determination of classes of immunoglobUlins and immunostimulation of lymphocytes
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VPB 8416. COLLOQUIUM ON CURRENT TOPICS IN AVIAN IMMUNOLOGY. (2cr; prereq MicB 5216, grad; offered alt
yrs) Nagaraja, Sivanandan

VOl 8602w. COLLOQUIUM IN VIROLOGY. (1 cr; prereq #) Goyal
For graduate students in microbiology, alternating with faCUlty as discussion leaders Discussions on original
papers in classical or newly developing areas of animal VIrology, with empllasis on critical evaluation of
experimental procedures and conclUSions.

LACS 8690. ZOONOSES AND COMPARATIVE MEDICINE. (4 cr; prereq #) R Anderson, Diesch, Pullen, Robinson
Advanced study of selected zoonoses and comparative medicine.

VPB 8700. SEMINAR: VETERINARY MICROBIOLOGY. (1 cr; prereq #) Staff

VPB 8720. ADVANCED VETERINARY MICROBIOLOGY. (Cr ar; prereq #) Staff

VPB 8721. IMMUNODIAGNOSTIC TECHNIQUES FOR AVIAN DISEASES. (2 cr; prereq MicB 5216, grad; offered alt
yrs) Nagaraja, Sivanandan

VPB8722. ADVANCED COMPARATIVE IMMUNOCHEMISTRY AND IMMUNOBIOLOGY. (4 cr; prereq MicB 5216 or
equiv, #; offered 1984-85 and alt yrs) Maheswaran, staff

Lectures, diSCUSSions, and assigned readings on the Immunochemistry of animal immunoglobulins; lymphoid
systems; thymus and bursa (or bursal equivalent) microenVironments; surface 'narkers 01 T and B cells, their
subsets and effector functions; immunobiology of macrophages; recent advances in tolerance and immunosup
pression; Immunology of known viral and bacterial diseases 01 animals; immunological circuits and how they
induce and regulale immune responses; the immune response to parasites, including the involvement ollgE,
eosinophils, and CM!.

VPB 8724. ADVANCED VETERINARY DIAGNOSTIC MICROBIOLOGY. (Cr ar; prereq #) Ward
Lectures and laboratory in techniques 01 diagnostic mYCOlogy, bacteriology, virology, and serology.

VPB 8725. CELL CULTURE TECHNIQUES. (2 cr; prereq 5703 or equiv, #) Shope
Laboratory exerCises and discussions on culture of vertebrate cells; proper preparation of all materials necessary
for handling cell cultures; establishment of primary cell cultures by various techniques and maintenance 01 cells as
monolayers or in suspension. Animal viruses used for plaque assays, neutralization tests, limited fluorescent
antibody techniques and microtitratlon. Laboratory work in student's specifiC eJea 01 interest.

VPB 8726. COLLOQUIUM IN IMMUNOLOGY. (2 cr; prereq MicB 5216, grad) MahE!SWaran
Series of independent units, each led by staff member. Topics Include Immune system and infectious diseases,
cellular immunobiology, immunochemical teChniques, complement, tumor Immunology, antibodies and cell
mediated Immunity.

Veterinary Parasitology
Professor: William J. Bemrick, director of graduate studIes; Roger D Price

Associate Professor: Donald E. Gilbertson; John C. Schlotthauer; Bert E. Stromberg

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M,S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in the major are protozoology, entomology, and helmintho
logy. The following areas of research are available: investigations in coccidiosis and
coccidian immunity; investigations in immunity to and host-parasite relations of helminths,
including ascarids, filarids and Fascioloides; evaluation of antiparasitic drugs.

Prerequisites for Admisslon-A bachelor's degree in biological science, or a D.V.M.
degree or its equivalent, is required.

Degree Requirements-Required courses are VPB 5601 and 5602, EBB 5116, and
Ent 5275 or their equivalents. Other courses are selected according to student interests.
The final examination for the master's degree is oral.

Language ReqUirements-None.

Minor Requirements for Students Majoring in Other Fields-No minor is available
in veterinary parasitology.
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For Further Information-Contact the director of graduate studies, Vsterinary
Parasitology, College of Veterinary Medicine, 204 Veterinary Science, Univsrsity of
Minnesota, 1971 Commonwealth Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr: Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

VPB 5601. VETERINARY PARASITOLOGY. (5 cr: prereq ~5501 <:>r #) Bemnck. Stromberg, Schlotlhauer
Systemic and biologic study of protozoan and arthropod parasites of animals. EmphasIs on their lelatlooshlps to
disease and principles of parasite control.

VPB 5602. VETERINARY PARASITOLOGY. (4 cr: prereq ~5502 or #) Bemnck, Stromberg, Schlotlhauer
Helminth parasites and parasitic diseases of animals With emphaSIS on pnnclples of control.

VPB 56035. PARASITES OF WILDLIFE. (3 cr: prereq #: offered odd yrs) Schlotlhauer
Biologic reiatlonshlps of animal parasites to disease of regional wildlife.

VPB 8601. ADVANCED VETERINARY PARASITOLOGY. (Cr af; prereq #: offered 1984-85 and alt yrs) Bemnck
Parasites of domestic animals With emphaSIS on their Identification. Protozoa and arthropods.

VPB 8602. ADVANCED VETERINARY PARASITOLOGY_ (Cr ar: prereq #: offered 1984-85 and alt yrs) Bemrick
Parasites of domestic animals WIth emphaSIS on their identltlcation. Helminths

VPB 8611w. IMMUNITY TO PARASITIC INFECTIONS: PROTOZOA AND ARTHROPODS. (3 cr: prereq parasitology.
immunoiogy, and #: offered even yrs) Stromberg

Basic concepts In immunology as they apply to parasitiC protozoa and arthropods.

VPB 8612w. IMMUNITY TO PARASITIC INFECTIONS: HELMINTHS. (3 cr: prereq parasitology, immunology, and #:
offered odd yrs) Stromberg

Basic concepts in Immunology as they apply to parasitic helminths.

VPB 8648. PROBLEMS: VETERINARY PARASITOLOGY. (Cr ar: prereq #) Bemnck, staff

Veterinary Pathology
Professor: David W. Hayden, director of graduate studies: Donald M Barnes: Kenneth H. Johnson: Harold J. Kurtz:

Victor Perman: Ronald E. Werd,n

Associate Professor: Joel R. Leininger: Terrance P. O'Leary: George R. Ruth: Mary M. Walser

Assistant Professor: Roland Gunther: Richard S. Kingston

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Emphases in anatomic and clinical pathology are available in both the
master's and doctoral programs. Opportunities for research include hematologic, cytologic,
metabolic, gastrointestinal, musculoskeletal, renal, and neoplastic disordsrs. Arsas of
specialization involve companion animals, food and fiber animals, and ths avian species.

Prerequisites for Admission-Applicants must hold the D.V.M. degree or its
equivalent, or must present credits equivalent to the first two years of courss work in ths
College of Veterinary Medicine, University of Minnesota.

Special Application Requirements-A curriculum vitae, a statement of career
goals, and three letters of recommsndation evaluating the applicant's potential for graduats
study are required.

Master's Degree Requirements-Students must complete required advanced
courses in anatomic or clinical pathology and demonstrate diagnostic proficisncy in ths
area of their specialization. Detailed requirements for the degree are outlined in a program
publication. Written and oral final examination are required.

519



l

Fields of Instruction

Doctoral Degree Requirements-Students must complete required advanced
courses in anatomic or clinical pathology and demonstrate diagnostic proficiency in the
area of specialization. Requireo components of the program include seminars, successful
completion of a research project, statistics, biochemistry, and instruction in manuscript and
thesis writing.

Language Requirements-None, except at the discretion of the adviser.

Minor Requirements for Students Majoring in Other Fields-For the Ph.D.
degree, minor requirements are the same as requirements for the M.S. major in veterinary
pathology.

For Further Information-Contact the director of graduate studies, Veterinary
Pathology, Department of Veterinary Pathoblology, College of Veterinary Medicine, 1971
Commonwealth Avenue, University of Minnesota, SI. Paul, MN 55108.

Grad 87n. THESIS CREDITS: MASTER'S. (1016 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

VOl 5503. DIAGNOSTIC PATHOLOGY. (3 cr; prereq VPB 5502 or #)
Gross and microscopic changes associated With specific infectious and noninfectious diseases of domestic
animals.

VPB 5504. VETERINARY CLINICAL PATHOLOGY. (3 cr; prereq 5503 or #) Perman
Technique, application, and interpretation of laboratory tests used in clinical diagnosis.

VOl 5511. DISEASES OF THE PIG. (1-2 cr; prereq regis vet med, 4th yr or grad or #) Kurtz
Illustrated lectures on the pathogenesis and pathology of porcine diseases with emphasis on the differential
etiologic diagnosis of common clinical disease syndromes.

VPB 5513. PATHOLOGY OF WILDLIFE DISEASES. (3 cr; prereq 5501, 5502,5503, #) O'Leary. Barnes
Principal disease conditions of selected, free-liVing North American mammals and birds, with concentration on
diseases common in Minnesota.

I
I

I
VPB 5520. VETERINARY CLINICAL PATHOLOGY. (1-3 cr; prereq 5204. #) Perman

Application of clinical laboratory methods

VOl 5521. SURGICAL PATHOLOGY. (3 cr; prereq #) Barnes, staff
Preparation and interpretation of surgical and necropsy specimens.

VOl 5522. DIAGNOSTIC PATHOLOGY. (5 cr; prereq #) Barnes
History, necropsy lesions, laboratory results, and histopathology In the diagnosis of animal diseases.

VPB 5523. PATHOLOGY OF SPONTANEOUS DISEASES OF LABORATORY ANIMALS. (2-3 cr; prereq #; offered
1984-85 and alt yrs) Leininger

Gross and microscopic pathology of laboratory animals.

VPB 5524. PATHOLOGY OF SPONTANEOUS DISEASES OF POULTRY. (3 cr; prereq #; offered 1984-85and a~ yrs)
Walser

Gross and microscopic pathology of spontaneous diseases of chickens, turkeys, and game birds.

VPB 8500. SEMINAR: VETERINARY PATHOLOGY. (1-3 cr; prereq 5503. #) O'Leary

VPB 8501 •• ADVANCED VETERINARY BASIC PATHOLOGY. (4-6 cr; prereq #) Johnson, staff
Basic mechanisms and concepts relating to reaction of tissue to injury. Emphasis on gross and microscopic
interpretation of retrogressive cellular changes, cellular infiltrations, inflammation, and neoplasia. Requires
completion of a special project selected In cOnjunction with course instructor.

VPB 85021: ADVANCED SYSTEMIC PATHOLOGY. (4-6 cr; prereq 8501 or Path 5101 and #) Staff
Reaction of specific systems to injury with emphasis on basic response capabilities of tissue or organ, with
materials illustrating gross and microscopic changes.

VOl 8503: ADVANCED DIAGNOSTIC PATHOLOGY. (3-5 cr; prereq VPB 8501 or Path 5101 and #) Staff
Emphasis on gross and microscopic changes associated with specific infectious and noninfectious diseases of
domestic animals. Requires compietion of a special project selected in conjunction with course instructor.

VPB 8504•. ADVANCED VETERINARY HISTOPATHOLOGY. (1 cr; prereq 5502, 5503 and #) Hayden ~'

Discussion and study of selected case materials from the veterinary anatomic, diagnostic, and surgicel pathOlogy I
programs.

VPB 8530. ONCOLOGY. (4 cr; prereq #; offered 1985-86 and alt yrs) Hayden, Leininger, staff
Spontaneous and induced mammalian neoplasms with emphasis on diagnosis.
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VPB 8531. HOSPITAL PATHOLOGY. (1 2 cr: prereq 5501. 5502, 5503, and #) Leininger, 5taft
Necropsy and surgical pathology techniques, examination of tissue for diagnoSIS, and preparation of reports and
records.

VPB 8532. COMPARATIVE NEUROPATHOLOGY. 12 cr; prereq #) OLeary, Kurtz
Gross and microscopic lesions of spontaneous neurologiC diseases of animals.

VPB 8533. PROBLEMS: PATHOLOGY. ICr ar; prereq #) Johnson, staff

VPB 8534. PROBLEMS: CLINICAL PATHOLOGY. ICr ar; prereq #) Perman

Veterinary Physiology and Pharmacology
Professor: Harold E, Dziuk, director of graduate studies: Caroline M. Czarnecki; Gary E. Duke; Robert H, Dunlop; Archie

L Good; Clarence M. Stowe

Associate Professor: Edward F. Jankus; Sally E. Jorgensen; Alice A. Larson; Charles F, Louis

Assistant Professor: DaVid R. Brown; Esther M. Gallant; Patrick T. Redig

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-Students may specialize in veterinary biochemistry, veterinary pharma
cology, or veterinary physiology.

Areas of research include gastrointestinal and cardiovascular physiology of mammals
and birds, ruminant metabolism, biochemistry and pharmacology of muscle (smooth,
skeletal, cardiac), autonomic pharmacology, neuropharmacology, and membrane struc
ture and metabolism of erythrocytes.

Prerequisites for Admission-Applicants for both degrees must have a background
in chemistry, physics, mathematics, and biology that is acceptable to the graduate faculty.
Some background work may be done after acceptance.

Special Application Requirements-A statement of career goals and three letters of
recommendation evaluating the applicant's potential for graduate study are required,
Additional information may be requested as necessary.

Degree Requirements-For both the M.S. and the Ph.D. degree, requirements are
individualized in accordance with the specialty area and interest of the student. The final
examination for the master's degree is oral. Additional information is available from the
director of graduate studies.

Minor Requirements for Students Majoring in Other Fields-Students should
consult the director of graduate studies in veterinary physiology and pharmacology. Since
more than one discipline is represented in the program, the requirements for the minor are
determined by the background and interests of the student.

Language Requirements-For the master's degree, none. For the doctoral degree,
facility with a computer programming language may be required.

For Further Information-Contact the director of Graduate Studies, Veterinary
Physiology and Pharmacology, College of Veterinary Medicine, Department of Veterinary
Biology, University of Minnesota, 1988 Fitch Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. 11·16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

VB 52101, VETERINARY BIOCHEMISTRY. (4 cr; prereq #) Jorgensen, Louis
Molecular nature of cells and tissues and ways in which dietary carbohydrates, lipids, and proteins are
metabolized to generate energy for growth and maintenance of the animal.
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VB 5211w. VETERINARY BIOCHEMISTRY LABORATORY. (1 cr; prereq #) Jorgensen. Louis 41
BasIc biomedical laboratory techniques and analyses of biological materials (pH and buffers, spectrophotometry.
chromatography, electrophoresis, enzymes),

VB 5212w. VETERINARY BIOCHEMISTRY AND NUTRITION. (4 cr; prereq #) Jorgensen. Olson, Louis
Metabolism in specific body tissues; problems in metabolism, Nutrient requirerr,ents and functions in large and
small animals; sources of nutnents In animal feeds.

VB 5306w, 53085, 53101. ANIMAL PHYSIOLOGY. (5 cr for 5306. 5cr for 5308, 3cr for 5310; prereq regis vetmed or#)
Physiology of circulatory, respiratory. digestive, urinary, nervous, endocrine and reproductive systems of
animals.

VB 5320w. AVIAN PHYSIOLOGY. (5 cr; prereq 3301 or 6 cr systemic physiology or e"uiv, #; offered 1985-86 and all
yrs) Duke

Physiology of vanous species of wild and domestic birds.

VB 5330. WtLD BIRD MEDICINE. (2 cr; prereq regis vet med, 3rd yr, 4th yr or grad, or #) Duke, Redig
Brief summary of Important aspects of avian anatomy and physiology. Survey 0' diseases common to wild birds
and surgical repair of common injunes and fractures.

VB 54001. VETERINARY PHARMACOLOGY. (4 cr per qtr; prereq 5310 or equiv or #) Larson
General principles of drug action, drug disposition, and drug use in domestic animals. Pharmacology of autonomic j
drugs, Inhalation anesthetic agents. narcotic analgesIc drugs. tranquilizing agents, gastrointestinal drugs, .,
inorganic Ions, and preparations used In flUid and electrolyte therapy. Veterinary applications.

VB 5401w. VETERINARY PHARMACOLOGY. (4 cr; prereq 5400 or #) Brown
Pharmacology of neuromuscular blocking agents, cardiac glycosides, cardiac anti-arrhythmic drugs, local
anesthetiCS, parenteral general anesthetics, non-narcotic analgesic drugs, adrenal corticosteroids. analeptic
drugs, antlconvulsants. antihistamine drugs, and autacoids. Vetennary applications.

VB 54025. VETERINARY PHARMACOLOGY. (3 cr; prereq 5401 or #) Stowe
Pharmacology of sulfonamides, nitrofurans, arsenicals. antibiotics. coccldiostats and other antiprotozoan drugs,
antifungal agents, anthelmlntlcs. and other anti-infectious drugs. Principles and applications In prevention and
treatment of microbial and parasitiC diseases of domestic animals.

VB 5444. MUSCLE CONTRACTION. (3 cr; prereq undergrad bioc or physiology, #)
Introduction to physiOlogy, biochemical regulation, and physical chemistry of muscle contraction.

VB 8330. SEMINAR: PHYSIOLOGY ANDIOR PHARMACOLOGY. (Cr ar; prereq #)

VB 8335. PHYSIOLOGICAL AND PHARMACOLOGICAL RESEARCH TECHNIQUES IN LARGE ANIMALS. (2 cr;
prereq #) Staff

Laboratory procedures involving cardiovascular system. drug distribution, an,j renal function.

VB 8349. RESEARCH IN PHYSIOLOGY. (Cr ar; prereq #) Staff
Individual research under faculty direction, TopiCS determined by consultation and may be a speCialized aspect of
a theSIS problem or an independent problem of mutual interest to graduate student and adviser.

VB 8448. PROBLEMS IN VETERINARY PHARMACOLOGY. (Cr ar; prereq 5401 or equiv or #) Brown, Larson

Veterinary Surgery, Radiology, and Anesthesiology
Professor: Griselda F. Hanlon; Carl R Jessen; Donald W. Johnson; Merle Loken; Victor Perman; Francis A Spurrell; C.

Larry Stowe; Roby C. Thompson; Edward A. Usenik; Larry J. Wallace

Associate Professor: Gary R. Johnston, drrector of graduate studies; Dennis D. Caywood; Daniel A Feeney; Alan J.
Lipowltz; Marc R. Raffe

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Prerequisites for Admission-The D.V.M. degree or its equivalent is required. The
applicant must also have completed an internship program or the equivalent of at least one
year of clincial experience since the award of the D.v.M. degree. ~

Special Application Requirements-A statement of preferred emphasis in the major
and three letters of recommendation evaluating the applicant's potential must be submit-
ted. Students may begin in any term, but fall quarter entry is preferred.
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Degree Requirements-For both the M.S. and the Ph.D. degrees, students must
complete, or have completed, the basic course work relevant to their area of emphasis in
the program. For further details on course work, contact the director of graduate studies.
The final examination for the master's degree is oral.

Language Requirements-None.

For Further Information-Contact the director of graduate studies, Veterinary
Surgery, Radiology, and Anesthesiology, Department of Small Animal Clinical Sciences,
Veterinary Hospitals, University of Minnesota, 1352 Boyd Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

CVM 5350. PRINCIPLES OF VETERINARY SURGERY. (4 cr; prereq 5150 or #) Caywood. Lipowitz, Usenik. Wallace
Fundamentals of surgery applied to the vanous tissues and systems 01 the body; principles 01 anesthesia;
preoperative evaluation; postoperative care. Includes laboratory application.

SACS 5351. VETERINARY SURGERY. (5 cr; prereq CVM 5350 or #) Caywood. Lipowitz, Wallace
Common surgical procedures applied to small animals.

LACS 5352. LARGE ANIMAL SURGERY. (5 cr; prereq #) Usenik
Common surgical procedures applied to large ammals.

LACS 5353. EaUINE COLIC TEAM. (2 cr; prereq vet med, 3rd Y' CVM 5350 and #)
Instruction, emergency duty. and practical application of principles In evaluating and treating equine colic patients.
Registration commits student to SIX quarters participating in clinical management of cases and periodic review of
past cases, success rates, and topics in related fields.

LACS 5355. LARGE ANIMAL SURGERY LABORATORY. (1 cr; prereq 5352 or #) Usenik

SACS 5356. SMALL ANIMAL SURGERY LABORATORY. (1 cr; prereq 5352 or #) Caywood, Lipowitz

SACS 5360. SMALL ANIMAL ORTHOPEDICS. (2·3 cr; prereq regis vet med, 3rd yr, 4th yr, or grad or #) Wallace
Small animal orthopedic probiems and surglcai procedures to correct them.

LACS 5364. EaUINE LAMENESS. (2 cr; prereq regis vet med, 3rd or 4th yr, SACS 5352 or #)
Major musculoskeletal diseases aHecting the horse that contribute to lameness.

LACS 5365. LARGE ANIMAL ORTHOPEDICS. (2-3 cr; prereq regis vet med, 4th yr or grad or #) Usenik
Equine gaits and specific types of lameness. Signs, causes. diagnosllc prinCiples, and treatments.

LACS 5367, SURGICAL DISEASES OF THE MAMMARY GLAND. (2 cr; prereq regis vet med, 4th yr or grad or #)
Usenik

Etiology, diagnosiS, and treatment of congenital and acquired surgical diseases of mammary gland, with
emphasis on bovine species.

SACS 5380. ANESTHESIOLOGY AND CRITICAL CARE. (3 cr; prereq 5170 or #) Raffe
Principles and application of anesthesia. Management of severely injured patient.

SACS 5451. VETERINARY RADIOLOGY I. (1 cr; prereq #)
Radiographic interpretation of normal systems.

SACS 5452. VETERINARY RADIOLOGY II. (3 cr; prereq 5451 or #)
Principies of radiography and radiographic interpretation of abnormal systems.

" SACS 5453. SPECIAL PROCEDURES IN VETERINARY RADIOLOGY. (2 cr; prereq regis vet med, 3rd or4th yr orgrad
or #) Feeney, Hanlon, Johnston

Contrast agents and procedures used to examine various body systems or anatomical areas.

SACS 5454, ROENTGENOLOGY BONE-LARGE ANIMALS. (1 cr; prereq regis vet med, 3rd or 4th yr or grad or #)
Hanlon

Roentgen signs of common bone diseases of large animals. Emphasis on the horse.

SACS 5455. ROENTGENOLOGY BONE-SMALL ANIMALS. (1 cr; prereq regis vet med, 3rd or 4th yr or grad or #)
Hanlon

Roentgen signs of common bone diseases of small animals.

LACS 8390. SEMINAR: VETERINARY SURGERY, (Cr ar; prereq 5360, 5365 or equiv, #) Usenik, Wallace

SACS 8390. SEMINAR: VETERINARY SURGERY. (Cr ar: prereq 5360, 5365 or equiv and #)

SACS 8391. ADVANCED SMALL ANIMAL SURGERY. (Cr ar; prereq 5360 or equiv, #) Caywood, Lipowitz, Wallace
Surgery of various systems in small animals with preoperatIve and pos1operative evaluation Hnd treatment.
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LACS 8392, ADVANCED LARGE ANIMAL SURGERY, (Cr ar; prereq 5365 or equiv, #) Usenik
Surgery of vanous systems In large animals with preoperative and postoperative evaluation and treatment.

LACS 8393, PROBLEMS IN LARGE ANIMAL ORTHOPEDICS, (3 cr; prereq 5365 or equiv, #) Usenik

SACS 8394, SURGERY OF THE GASTROINTESTINAL SYSTEM, (Cr ar; prereq 5201 or Equiv, #) Caywood, Lipowitz,
Usenlk, Wallace

SACS 8395. SURGICAL DISEASES OF THE MAMMARY GLAND OF DOMESTIC ANIMALS. (3 cr; prereq 5365 or
equlv, #) UseOik

SACS 8396. ADVANCED VETERINARY ANESTHESIA. (Cr ar; prereq 5380 or equiv) Raffe
Principles ot anesthesia; administration ot local, regional, and general anesthesia in large or small animals.

LACS 8397. LARGE ANIMAL ANESTHESIA. (Cr ar; prereq 5380 or equiv, #) Raffe
Special problems associated with anesthesia of large animals.

SACS 8410.· SURGICAL PHYSIOLOGY. (2 cr; prereq 8391 or equiv, #) Caywood, LiJowitz, Wallace
Macro and micro physiological changes that occur in the animal body as the result of surgical disease and
Intervention

SACS 8420: NEUROSURGERY, (2-3 cr; prereq 8391 or equiv, #) Wallace
Treatment of surgical diseases of animal nervous system, including pathophysio ogy of these diseases.

SACS 8430. THDRACIC AND CARDIOVASCULAR SURGERY, (3 cr; prereq 8391 or e~uiv, #) Caywood, Lipowitz,
Wallace

Advanced surgical management of diseases of the thorax and cardiovascular system.

SACS 8471 .. THERAPEUTIC RADIOLOGY, (Cr ar [max 2J; prereq 5452 or equ;v and #) Feeney, Jessen, Johnston
General procedures in therapeutic radiology presently available in veterinary medicine, One credit equals
approximately 10 lecture hours or 30 laboratory hours or 40 hours of preparation on paper.

SACS 8480. SEMINAR: VETERINARY RADIOLOGY. (1 cr; prereq 5452 or equiv and¥) Feeney, Hanlon, Jessen,
Johnston

Current reviews, reports, and discussion of problems,

SACS 8483, ABDOMINAL ROENTGENOLOGY. (Cr ar [max 3]; prereq 5452 or equiv and #; offered alt yrs) Feeney.
Hanlon, Jessen, Johnston

Soff tissue roentgenol09Y of abdominal structures, One credit equals approximately 10 lecture hours, or 30
laboratory hours, Or 40 hours of paper preparation.

SACS 8484. UROLOGIC AND GYNECOLOGIC ROENTGENOLOGY. (Cr ar; prereq 5452 or equiv and #) Feeney,
Hanlon, Jessen, Johnston

Soff tissue roentgenology with emphasis on urologic roentgenology, One credit equals approximately 10 lecture
hours, 30 laboratory hours, or 40 hours ot paper preparation.

SACS 8485. THORACIC ROENTGENOLOGY. (Cr ar [max 3); prereq 5452 or equiv and #; offered alt yrs) Feeney,
Hanlon, Jessen

Soft tissue roentgenology of structures Within the thorax with emphasis on Dulmonary and mediastinal
roentgenology, One credit equals approximately 10 lecture hours, 30 laboratory hours, or 40 hours of paper
preparalion.

SACS 8490. PROBLEMS IN DIAGNOSTIC ROENTGENOLOGY, (Cr ar [max 2); prereq 5452 or equiv and #) Feeney,
Hanlon, Jessen. Johnston

Problems assDciated with diagnostic procedures and their interpretation,

SACS 8491. FUNDAMENTALS OF NUCLEAR MEDICINE, (3 cr; prereq #) Feeney, Jessen, Johnston
(See Rad 5511) Lecture and laboratory exercises 10 orient the graduate student in medical sciences to principles
and applications ot radioisotopes in medicine,

SACS 8492. RADIATION BIOLOGY, (3 cr; prereq 8491 Or equiv, #) Feeney, Jessen, Johnston
Lectures on effects of irradiation on living systems, espeCially diseases of animal kingdom.

VOCATIONAL AND TECHNICAL EDUCATION
Vocauonal Educauon
Professor: Goorge Copa', chair; Gordon L Swanson', director of graduate studies; Richard Ashmun'; W, Forrest

Bear'; DaVid BjOrkqUist'; Charles Hopkins'; Ma:r. Klaurens'; R. Paul Marvin'; Gary McLean'; Jerome Moss':
Edgar Persons; Roland Peterson'; David Pucel ; Richard Swanson'; W, Wesley Tennyson'

Associate Professor: James M, Brown; William C. Knaak'; Judith Lambrecht'; Gary Leske'; Marilyn A, M, Rossmann':
Brandon Smith'; Ruth Thomas'

Assistant Professor: Jerry McClelland'; Stephen Miletich'; Jane Plihal'; William Schoonmaker'

,Also holds graduate faculty appointment in Education
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Agricultural Education

Professor: Edgar Persons', director of graduate studies; W. Forrest Bear'; Patrick Bonch; George Copa'; R. Paul
Marvin '; Keith McFarland'; Curtis D. Norenberg'; Roland Peterson '; Gordon I. Swanson'

Associate Professor: Richard A. Krueger; Gary W. Leske'

Business Education

Professor: Charles Hopkins', director of graduate studies; Gary McLean'

Associate Professor' Judith Lambrecht'

Home Economics Education

Professor. Richard A. Weinberg

Associate Professor: Marilyn A. M. Rossmann', director of graduate studies; Ruth Thomas'

Assistant Professor: Jerry McClelland'; Jane E. Plihal'; Joanne L. Slavin

Industrial Education

Professor: David BJorkquist', director of graduate studies; Jerome Moss'; David Pucel'; Richard Swanson'

Associate Professor. James M. Brown; Brandon Smith'

Assistant Professor' Stephen Miietich'; William E. Schoonmaker'

Marketing Education
Professor: Richard Ashmun', director of graduate studies; Mary K Klaurens'

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.A. (Plan A and Plan B) in agriCUltural education, business
education, marketing education, home economics education, industrial education. Ph.D. in
education (emphases in general education aspects of vocational fields), vocational
education. Ed.D. in industrial education, vocational education.

Curriculum-M.A. degrees are offered in these areas: agricultural education (em
phasis on school and non-school instruction in agriculture, adult education, agricultural
extension, planning, organization, evaluation, or youth activities); business education
(emphasis on school and non-school instruction in the processes, technology, and material
employed in modern office and business operations and management); home economics
education (emphasis on school and non-school instruction, family life, home economics
extension, planning, evaluation, and youth activities); and industrial education (emphasis
on school and non-school instruction in the processes, technology, and material employed
in preparing individuals and groups for industry-related occupations and work roles);
marketing education (emphasis on school and non-school instruction in the processes,
technology, and material employed in distributing and marketing goods and services).

Ed.D. Degrees are offered in these areas: industrial education (a practitioner-oriented
degree with emphasis on preparing students for leadership as teachers, teacher educa
tors, and curriculum consultants in public and private sector industrial education) and
vocational education (emphases available in administrative skills and instruction).

Ph.D. degrees are offered in these areas: education (emphasis on the general aspects
of the vocational fields; the degree is inquiry-oriented and concentrates on the personal and
professional goals ordinarily identified with general education. Various foci are available
inclUding curriculum development, evaluation, instruction, organization, and planning) and
vocational education (emphasis on preparing students for leadership roles and developing
tools and concepts of inquiry and skills of analysis, synthesis, criticism, and definition).

Prerequisites for Admission-Prospective master's degree students generally
have completed an undergraduate degree or extensive course work in the field. Others,

'Also holds graduale laculty appointment in Education

525



Fields of Instruction

however, may be admitted if they complete appropriate background preparation. Prospec
tive doctoral degree students should have academic background and experience in at least
one area of vocational education.

Special Application Requirements-Scores from the Miller Analogies Test are
required. Master's degree applicants should designate the specific degree program to
which they seek admission.

Master's Degree Requirements-Specific degree requirements are flexible. Stu
dents should consult the director of graduate studies in the major for information on the final
examination for the master's degree.

Doctoral Degree Requirements-For the Ed.D. degrees in industrial education and
vocational education, the following is required: a minimum of 108 credits with at least 48
credits in the major; a supporting program of at least 24 credits; a collateral field of at least
15 credits; an approved internship; and a field problem acceptable to the Graduate School.
For the Ed.D. in industrial education, the internship must be equivalent to two academic
quarters of full-time work. For the Ed.D. in vocational education, there is no required
minimum time period. For both fields, at least 21 credits must be completed outside the field
of education.

The Ph.D. in education (emphasis in the general education aspects of the vocational
fields) is an examination degree. The examinations focus on the major and minor or
supporting program, foundational studies, and modes of inquiry. For further information
about the Ph.D. degrees in education and vocational education, see the department
brochure.

Language Requirement-None.

Minor, Supporting, or Related Field Requirements for Students Majoring In
Other Fields-Any vocational and technical education field (except the emphasis in the
major field of education) may be used as a minor or supporting field for the doctoral degree,
or as a related field for the master's degree. For students who choose one of these fields as
part of a doctoral supporting program (Which consists of at least 18 credits total), a minimum
of 12 credits in the chosen field is required. For students who choose a vocational or
technical field as a related field for the master's degree, a minimum of 8 credits in the
chosen field is required.

For Further Information-Contact the appropriate director of graduate studies
identified in the faculty listing. Address inquiries to the Department of Vocational and
Technical Education, 210 VoTech Building, University of Minnesota, 1954 Buford Avenue,
St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER'S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

AGRICULTURAL EDUCATION (AgEd)

c

5010. RURAL EDUCATION AND COMMUNITY LEADERSHIP. (3 cr, §1010; prereq #)
Role of school in rural community, coordination of school with nonschool educational agencies; responsibility for
community leadership.

5021. EDUCATION THROUGH EXTENSION METHODS. (3 cr, §HEEd 5021; prereq #)
Role of nonschool agencies in rural and agricultural education; methods and techniques of formal and informal ..
instruction in nonschool and school educational programs.

5023. EXTENSION METHODS FOR AGRICULTURAL PRODUCTION IN DEVELOPING COUNTRIES. (3 cr, §HEEd
5023)

Extension methods to promote the rapid adoption of improved agricultural practices.
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5024. EXTENSION HISTORY AND PHILOSOPHY. (3 cr, §HEEd 5024; prereq #)
Independent study under tutonal guidance of origin, philosophy, historical development. objectives. and
organizational structure of the Cooperallve Extension Service.

5025. EXTENSION PROGRAM DEVELOPMENT. (3 cr, §HEEd 5025)
Planning, implementing. and evaluating program development process.

5026. EXTENSION ADMINISTRATION. (3 cr, §HEEd 5026; prereq #)
Administration of the Cooperative Extension Service organization of the county, area, and state levels.

5027. PRACTICUM: PLACEMENT FOR EXTENSION EXPERIENCES. (2-9 cr [max 9J, §HEEd 3605 or 5027; SoN
optional)

Observation of activities of county extension staff; familiarization with staff. program planning and development,
county committee, youth activilles and office activities, with opportunity to participate in functions of an extension
educator.

5028. TEACHING METHODS IN AGRICULTURAL EDUCATION. (5 cr; prereq SeEd 3155 or ~SeEd 3155)
Methods in teaching agriculture in public schools; use of media. principles of learning, problem solving, test
construction, classroom management and specific pracllce in problem-solving teaching techniques; use of
competency-based indiVidualized instruction as medium for course presentation and model for teaching methods.

5032. HIGH SCHOOL CURRICULUM IN AGRICULTURE. (3 cr; prereq IOcr in education)
Philosophy, organization, and administration of instruction in agnculture departments in secondary schools.

5034. PROCEDURES IN TEACHING AGRICULTURE. (3 cr; prereq #)
New developments in methodology; assessment of innovations and procedures; consideration of various levels of
instruction.

5035. METHODS AND PRACTICES IN TEACHING POST-HIGH SCHOOL AGRICULTURE. (3 cr)
Problems unique to area school and jUnior college teaching; improving the ability to organize and present subject
matter.

5041. WORKSHOP: AGRICULTURAL EDUCATION TECHNOLOGY. (1-6 cr [max 6])
New understandings, techniques, and matenals in animal science, plant science, horticulture, soil science,
agricultural mechanics, forestry, natural resources, youth organization, visual aids, and occupational exploration.

5042. AG MECHANICS. (1·3 cr [max 12])
Technical and managerial information, techniques, and materials. Designed to facilitate participant's instructional
planning, resource development, and instruction.

5043. FARM MANAGEMENT. (1-3 cr [max 12])
Application of agricultural economics theory and principles, techniqes. and materials. Designed to facilitate
participant's instructional planning, resource development, and instruction.

5049. AGRICULTURAL EDUCATION FOR ADULTS. (5 cr)
Methods, organization, and implementation of systematic education programs for beginning and established
farmers; organization of local programs to meet needs of production agriculture in areas of enterprises,
agricultural mechanics and management; developing a continuing program, observation.

5051. ENTERPRISE ANALYSIS. (3 cr; prereq #)
Analyzing the farm business as a basis for identifying problems; planning learning experiences to improve farm
management at the high school, young farmer, and adult levels.

5052. FARM BUSINESS MANAGEMENT EDUCATION. (3 cr; prereq 5049 or #)
Administration, organization, and operation of farm business management education programs for adults;
development and ulilization of curriculum materials based on farm business record data.

5061. PROGRAM PLANNING AND EVALUATION. (3 cr)
Developing a program of agricultural education in a community school, integration with total school program,
administrative relationships, techniques and uses of program evaluation in planning.

5071. SUPERVISED OCCUPATIONAL EXPERIENCES IN AGRICULTURE. (3 cr)
Organization and administration of an occupational experience program in agriculture for high schools and area
schools.

5072. PRACTICUM: AGRICULTURAL BUSINESS AND INDUSTRY. (1-3 cr Imax g]; prereq 5071 or #)
Observation, stUdy, and experience in agricultural business and industry; application to educational problems in
agriculture.

5080. ORGANIZATION AND MANAGEMENT. (3 cr; prereq #)
... Administrative structure and function of subcollegiate programs.

5081. CURRENT ISSUES FOR THE BEGINNING AGRICULTURE TEACHER. (1-3 cr [max 3); prereq #)
Teaching methods, organizing learning resource materials, managing classroom and laboratory learning
actiVities, curriculum planning and organization, managing discipline situations, school and community relation
ships for the beginning teacher.
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5082. CURRENT ISSUES IN AGRICULTURAL EDUCATION. (1-3 cr [max 9J; prereq #) ~
Emphasizes study and clanIication of current Issue. strategies 01 response. Impllcalians of response aclians. and
related leadership roles.

5084_ CURRICULA FOR CAREER EXPLORATION IN AGRICULTURAL OCCUPATIONS. (3 cr)
Analysis and evaluation of material; criteria for selection of material; content, organization, resource activities, and
teaching techniques.

5085_ CAREER DEVELOPMENT IN AGRICULTURAL EMPLOVMENT. (3 cr)
Methods and materials in teaching career development lor agricultural industries.

5090. INDEPENDENT STUDY. (1-3 cr)
Topics may be chosen to permit study of areas within education or to supplement areas of Inquiry not provided in
the regular course structure.

5095. INDEPENDENT STUDY. (3 cr; prereq MEd student In AgEd)
Preparation of paper dealrng with learnings in agricultural education applied to professional responsibilities.

5128. METHODS OF TEACHING. (3 cr; prereq non-agricultural education major and/or #)
Methods of teaching agriculture or related subjects; developing competencies In planning. organizing, implement
ing, and evaluating instruction, with practice in instructional techniques.

5129. CURRICULUM PLANNING. (3 cr; prereq 5128 or ~5128, non-agricultural education major and/or #)
Methods and procedures in planning a curriculum to teach within a specific sUllJect maller area; curnculum
construction for use in native country selling.

5130. EFFECTIVE TEACHING IN A COLLEGE OF AGRICULTURE. (3 cr; prereq 1 yr grad study in agriculture or #)
Approaches to effective teaching; development of a personal philosophy; practice in employing types of
instructional improvement activities. Intended primarily for graduate students planning to teach in a college of
agriculture.

5200. SEMINAR: WORKING WITH YOUTH THROUGH ADULTS. (1-3 cr [max 9 includin.• HEEd 5200 and YoSt 5200J;
prereq 6)

Interdisciplrnary seminar focusing on definilion of the youth work profession; essEmtial skills for youth workers;
youth needs, roles, relationships With adults; development and management of a system of support lor youth work.

8001. RESEARCH IN AGRICULTURAL EDUCATION. (Cr ar; prereq 15 Cr in education)
Selecting problems, preparing bibliographies, analyzing and interpreting data. and preparing manuscripts.

8020. SEMINAR: AGRICULTURAL EDUCATION. (Cr ar)

8091. FIELD PROBLEMS. (3 cr)
Making investigations. gathering data, and formulating plans regarding agricultural education.

8303. SEMINAR: GRADUATE STUDIES REVIEW. (1-3 cr)
Review of graduate studies in agricultural education being planned or recently completed.

BUSINESS AND MARKETING EDUCATION (BME)

5150. RESEARCH AND METHODS IN TEACHING ACCOUNTING. (4 cr, §BDE 5150)
Applrcation of current research findings to teaching methodology.

5151. RESEARCH AND MET'iODS IN TEACHING TYPEWRfTING/KEYBOARDING. (3 cr, §BDE 5151)
Applrcatlon of research lindings to classroom methodology and materials development.

5152. RESEARCH AND METHODS IN TEACHING THE BASIC BUSINESS SUBJECTS. (4 cr, §BDE 5152)
Application of research findings to classroom methodology in general business, economics, introduction to
business, business law, and consumer education.

5153. CONSUMER EDUCATION: CURRICULUM, METHODS, AND MATERIALS. (3-4 cr, §BDE 5153. §HEEd 5153)
Objectives, conlent. curriculum organization. teaching methods, materials, and evaluation methods for elemen
tary, secondary, postsecondary, and adult levels.

5154. MATERIALS AND METHODS FOR MODEL OFFICE COURSES. (4 cr, §BDE 5154)
Course organization, methods. development, and evaluation at objectives and materials; practicum in simulation.

5156. TEACHING SHORTHAND AND TRANSCRIPTION. (3 cr, §BDE 5156)
Classroom methodology and materials development in shorthand and shorthand transcription.

5157. MATERIALS AND METHODS IN OFFICE EDUCATION. (4 cr, §BDE 5157)
Recent research and developments in teaching office procedures, the preparatory and related classes for
cooperative oHlce education, and advising of vocational office education student organizations.

5158. OFFICE MANAGEMENT TECHNIQUES AND TECHNOLOGY. (4 cr, §BDE 5'58)
Present and future management principles, financial management, personnel. communications, systems. and
environment.
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5159. WORD/INFORMATION PROCESSING CONCEPTS AND MANAGEMENT. (4 cr, §BDE 5159)
Personnel and organization in industry; input and output hardware; implementation of word processing systems.

5160. WORD PROCESSING PRACTICUM. (2 cr, §BDE 5160)
Participation in office simulation using input and output hardware; center operation and supervision; procedures
for originating communications.

5161. RECORDS MANAGEMENT. (4 cr)
Management of records in business; records creation, maintenance, protection, and disposition.

5252. TEACHING MERCHANDfSE DISPLAY. (3 cr, BDE 5252)
Materials and methods; practice in using equipment.

5253. SUPERVISORY TRAINING. (3 cr, §BDE 5253)
Problems, practices, programs, issues, and methodologies related to preparing trainers of supervisors in
business, office, and marketing occupations.

5255. MATERIALS LABORATORY: MARKETING EDUCATION. (3 cr, § 8DE 5255; prereq 5305 or BDE 3305 or BDE
5251)

Development of specific related vocational materials for marketing occupations, cooperative vocational education
classes.

5304. METHODS: MARKETING EDUCATION. (4 cr, §BDE 3304)
Determining and organizing course content based on competency lists and objectives; constructing units and
lesson plans; locating and selecting resources; demonstrating specific teaching methods pertinent to marketing
topics.

5305. APPLIED METHODS: MARKETING EDUCATION. (4 cr, §BDE 3305; prereq 5304, #)
Applying, practicing specific methods pertinent to marketing content categories; constructing complete unit and
teaching five l-hour sessions in school or laboratory setting.

5310. INTRODUCTION TO MICROCOMPUTER APPLICATIONS IN BUSINESS AND MARKETING EDUCATION. (3
cr, §BDE 5310)

Instructional uses of microcomputers, representative business and marketing education applications, and BASIC
programming.

5320. BUSINESS PROGRAMMING APPLICATIONS USING MICROCOMPUTERS. (3 cr; prereq 5310 or equiv)
Using microcomputers to program business and marketing applications in the BASIC language.

5330. SPREADSHEET ANALYSIS USING MICROCOMPUTERS IN BUSINESS AND MARKETING EDUCATION. (3
cr; prereq 5310 or equiv)

Introduction to use 01 spreadsheet software; instructional applications in business areas.

5340. TRENDS AND ISSUES IN BUSINESS AND MARKETING EDUCATION. (3 cr [max 6J, §BDE 5155, §BDE 5250)
Identification, analysis, and discussion of recent issues and trends.

5350. BUSINESS DATA PROCESSING: CONTENT AND TEACHING METHODS. (4 cr, §BDE 5350)
Business applications of electronic data processing; current curriculum developments and teaching methodology
in high school and postsecondary business and marketing education.

5351. ORGANIZATION AND ADMINISTRATION OF BUSINESS AND MARKETING EDUCATION. (4 cr, §BDE 5351)
Organization and administrative structure in the United States; Objectives, programs, practices, teacher selection
and supervision, evaluative criteria for business and marketing education departments.

5352. COORDINATION TECHNIQUES IN BUSINESS AND MARKETING EDUCATION, (4 cr, §BDE 5352)
The cooperative program in marketing and office education; program establishment; guidance, selection, and
placement 01 students; work adjustment, student Objectives, evaluation; labor laws; public relations.

5353. CURRICULUM CONSTRUCTION IN BUSINESS AND MARKETING EDUCATION. (4 cr, §BDE 5353)
Content identification, program organization, preparation of instructional objectives, guidelines for select',on and
development of instructional materials.

5354. POSTSECONDARY BUSINESS AND MARKETING EDUCATION. (3 cr, §BDE 5354)
Determining needs, curriculum facilities, admission practices, placement and follow-up of students, teacher
qualifications, interorganizational relations in junior college and area technical school programs.

5355. ADULT BUSINESS AND MARKETING EDUCATION PROGRAMS. (3 cr, §BDE 5355)
Selection and training of evening school instructors; planning and promoting evening school business and
marketing education classes; teaching adults; course and program evaluation,

5357. RESEARCH PROCEDURES IN BUSINESS AND MARKETING EDUCATION. (4 cr, §BDE 5357)
.. Research design and techniques, computer orientation, preparation of reports; criteria for appraisal and critical

analysis of research completed in business and marketing education.

5358. BUSINESS AND MARKETING EDUCATION STUDENT ORGANIZATIONS, (3 cr, §BDE 5358)
Organization, administration, and operation of local, state, and national business and marketing education
vocational student organizations.
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5359. OCCUPATIONAL EXPERIENCE. (1·18 cr; S·N optional; prereq #)
Observation and employment experiences in business offices or marketing businesses; weekly seminars on ~

application to teaChing and gUidance of high school and post·high school students.

5360. PROGRAM DEVELOPMENTS IN BUSINESS AND MARKETING EDUCATION. (1-6 cr)
Developments emerging from research and local. state. and national programs arid projects. Content varies with
each offering.

5361. BUSINESS OBSERVATION AND SEMINAR. (3-9 cr, §BDE 5361)
Current operating practices and career opportunitIes in business and industry combining planned experience in
work envIronments and related seminars.

5370. SPECIAL TOPICS IN INSTRUCTION. (1-6 cr)
Planning and providing content, evaluating instruction. Topics vary with each IJffering.

5380. SPECIAL TOPICS IN CURRICULUM. (1-6 crl
Content development and evaluation of curriculum and cUrriculum materials. Topics vary with each offering.

5390. SPECIAL TOPICS IN TECHNICAL UPDATING. (1-6 crl
Technological and procedural changes in business content. Topics vary with Bach offering.

5600. FIELD·BASED PROJECTS IN BUSINESS AND MARKETING EDUCATION. (1-12 cr [max 12J; prereq #l
Individual or group work on cUrricular. instructional. developmental. or eva'uat,ve problems and projects
applicable to local school or business situations.

5900. DIRECTED STUDY IN BUSINESS AND MARKETING EDUCATION. (1-6 cr (max 6J; SoN oplional; prereq 6)
Opportunity for Individual learning experiences not covered by regular courses.

8300. SEMINAR: RESEARCH IN BUSINESS, MARKETING, AND ECONOMIC EDUCATION. (1 cr per qtr; prereq #)
Primarily for doctoral level students; planning and evaluation of research and indiVidual projects.

8600. INTERNSHIP: BUSINESS AND MARKETING EDUCATION. (1-12 cr; prereq #)
Practical experience in a business or marketing education spec,aJist roJe; supervised experience in communica
tion, planning, decision making, materials and curriculum development, and superVising and working with people.

8900. PROBLEMS: BUSINESS AND MARKETING EDUCATION. (1-9 cr [max 9J; prereq #)
Individual research.

HOME ECONOMICS EDUCATION (HEEd)
5003. COOPERATIVE EDUCATION PROGRAM: INTERNSHIP. (3 cr [max 9...max 3 cr may be used in MEd and MA

programs); SoN only; prereq HE 1003, HE 1500)
Planned work experience focusing on education competencies in nonschool setings. Students assume defined
responsibilities of the position.

5021. EDUCATION THROUGH EXTENSION METHODS. (3 cr. §AgEd 5021; prereq #)
Role of nonschool agencies In rural and agricultural educalion; methods and techniques of formal and Informal
instruction in school and nonschool educational programs.

5023. EXTENSION METHODS FOR DEVELOPING COUNTRIES. (3 cr, §AgEd 50;~3)

Extension methods to promote the rapid adoption of improved practices.

5024. EXTENSION HISTORY AND PHILOSOPHY. (3 cr. §AgEd 5024; prereq #)
Independent study under tutorial guidance of origin, philosophy, historical development, objectives, and
organizational structure of Cooperative Extension Service.

5025. EXTENSION PROGRAM DEVELOPMENT. (3 cr. §AgEd 5025)
Planning, implementing, and evaluating the program development process.

5026. EXTENSION ADMINISTRATION. (3 cr, §AgEd 5026; prereq #)
Administration of Cooperative Extension Service organization at county, area, and stale levels.

5027. PRACTICUM: PLACEMENT FOR EXTENSION EXPERIENCES. (2-9 cr [max 9], §3605, §AgEd 5027; SoN
optional)

Observation of activities 01 county extension staff; familiarization with staff, program planning and development,
county committee, youth activities, and office actiVities; opportunity to participate in functions of an Extension
educator.

5100. SERVICE OCCUPATIONS EDUCATION. (3 cr [max 12J, §5331)
Development of occupalional programs; exploration of career opportunities; identlficalion of competencies fo'
career clusters; development of objectives, learning experiences and appraisal procedures; preparation of
teaching materials; licensure course for instructor5.

5102. SERVICE OCCUPATIONS WORK EXPERIENCE. (3-6 cr [max 12], §5336; S·N optional; prereq #; max 3cr may
be applied to grad degree)

Observation and directed experience in selected occupationai ciusler with application to teaching. Each credit
requires 85 hours of paid occupational experience; work experience course for licensure requirements.
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5104. CURRICULA, METHODS, AND MATERIALS FOR SERVICE OCCUPATIONS. (3 cr, §5301)
Examination of curricula, including methods and materials, for occupational clusters related to cooperative
secondary and postsecondary programs: licensure course for instructor coordinators.

5106. COORDINATION TECHNIQUES FOR SERVICE OCCUPATIONS. (3 cr)
Responsibilities of instructor-coordinators in cooperatIve secondary and postsecondary programs: guidance,
selection, and placement of students In traming agencies; artIculation. supervIsIon, and evaluatlon ~f training;
licensure course tor instructor-coordinators.

5108. SEMINAR IN SERVICE OCCUPATIONS. (3-9 cr [max 9], §5337; prereq #; max 3 cr may be applied to degree
program)

Exploration of current practices and career opportunities in business and Industry, including ~Ia"ned experiences
in work environments.

5153. CONSUMER EDUCATION: CURRICULUM, METHODS, AND MATERIALS. (3 or 4 cr. §BDE 5153)
Objectives, content, curriculum organization. teaching methods, materials, and evaluation methods for the
elementary, secondary, postsecondary, and adult levels.

5200. SEMINAR: WORKING WITH YOUTH THROUGH ADULTS. (1-3 cr [max 9 including AgEd 5200 and YoSt 5200J;
prereq 6)

Interdisciplinary seminar fOCUSing on definition of the youth work profession; essential skilfs for youth workers:
youth needs, roles, relationships with adults; development and management of a system of support for youth work.

5300. HOME ECONOMICS CURRICULUM. (3 cr)
Examination of research and literature; development of units of study and programs at elementary and secondary
levels; production and evaluation of materials.

5305. HOME ECONOMICS CURRICULUM: COLLEGE LEVEL. (3 cr; prereq #)
Examination of research and literature; course and program development in higher education; analysis of current
college programs; production and evaluation of CUrriculum matenals.

5310. METHODS IN TEACHING HOME ECONOMICS: ATIITUDES, VALUES, AND KNOWLEDGE. (3 cr)
Derivation of theory for educational method from relevant research; application to educational Objectives,
strategies, and student motivation.

5315. EVALUATION: THEORETICAL AND TECHNICAL ASPECTS. (3 cr)
Collecting and interpreting ~vldence related to achievement of oblectives, emphaSizing higher levels of cognition
and affective behaviors.

5320. ADULT EDUCATION IN HOME ECONOMICS. (3 cr)
Planning a community program; teaching procedures; special problems.

5325. TRENDS IN HOME ECONOMICS EDUCATION. (1-4 cr [max 12])
Current status; purposes, programs, content emphasis, research, problems, and issues in the field.

5400. HOUSING EDUCATION. (1-4 cr [max 12 cr])
Objectives, content, CUrriculum organization, teaching methods, materials, and evaluation approaches for
teaching youth and adu'ts about concepts, Issues, and current trends related to housing and home furnishing
problems.

5403. TEXTILES AND CLOTHING EDUCATION. (1-4 cr [max 12])
CUrricula, methods, and materials lor teaching consumer, social. cultural. psychological, and technical aspects;
analysis 01 family clothing and textile-related problems; decision at middle, secondary, and adult levels; evaluation
and critique of instructional design.

5405. CHILD DEVELOPMENT AND PARENT EDUCATION. (1-4 cr [max 12])
Objectives, content, curriculum organization, teaching methods, materials, and evaluation approaches for
teaching youth and adults about social, cultural, psychological, economic, and technical aspects of chiid
development, parenting, and parent-Child Interaction.

5407. FAMILY LIFE EDUCATION. (1-4 cr [max 12])
Objectives. contect, curriculum development, teaching methods, materials, and evaluation approaches for
teaching diverse groups of youth and adults family lite concepts including current research in communication,
relationships, sexuality, self-esteem, and decision-making.

5408. EDUCATION FOR WORK·FAMILY RELATIONSHIPS. (3 cr)
Examination of interactions between work and family With focus on educational applications for youth and adults.

5410. FOOD AND NUTRITION EDUCATION. (1-4 cr [max 12])
Objectives, conlent. CUrriculum organization, teaching methods, materials, and evaluation approaches for

• teaching youth and adults about nutrition prinCiples; psychological, SOCial, cultural, political, economic. and
technical aspects of food and nutrition-related problems, decisions, and issues.

5415. WORKSHOP: MATERIALS FOR INSTRUCTION. (1-4 cr [max 12])
Problems in selection and use of new materials for instruction in home economics.
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5420. WORKSHOP: ADULT EDUCATION. (1-4 cr [max 12])
Procedures in teaching adults; planning the program; use of new materials and techniques; group and individual
problems.

5430. WORKSHOP: CONTEMPORARY PROBLEMS IN HOME ECONOMICS EDUCATION. (1-6 cr [max 12])
Topic of current concern.

5440. COMPUTER APPLICATIONS IN HOME ECONOMICS. (3 cr)
Uses of computers in instruction and management of home economics programs; review of software.

5500. PROSEMINAR: HOME ECONOMICS EDUCATION. (2 cr; required of all new grad students)
Relation of processes and standards of rational thought to professional competence and goals of a graduate
program of study.

5505. SEMINAR: SUPERVISION OF STUDENT TEACHING. (2 cr)
Examination of research pertinent to purposes, procedures. evaluation, and interpersonal relations.

5520. PHILOSOPHY OF HOME ECONOMICS. (4 cr: prereq #)
Application of philosophic thought to conceptions of home economics upheld ,n literature and practice.

5600. PRACTICUM: ADULT EDUCATION. (3 cr: prereq #)
Individual field assignments under supervision.

5900. READINGS IN HOME ECONOMICS EDUCATION. (1-3 Cr [max 12); prereq #)
Independent study under tutorial guidance.

5920. DIRECTED STUDIES. (1-6 cr: prereq #; SoN optional)
Opportunity for individualized learning experience in areas nof covered by re.ular courses.

8300. RESEARCH METHODS. (3 cr: prereq 5315, #)
Methods of inquiry; descriptive and causal-comparative methods, with attention to experimentation.

8305. RESEARCH METHODS. (3 cr: prereq 8300, 9cr in history and philosophy of education or history or philosophy, #)
Historical and philosophical methods applied to problems of meaning validity, value, and conceptual structure.

8500. SEMINAR: CURRICULUM DEVELOPMENT, (2 cr: prereq 5300 or 5305 8300)
Examination of philosophical, descriptive, and experimental research pertinent to the development of a theory of
curriculum.

8510. SEMINAR: IMPROVEMENT OF INSTRUCTION IN ADULT EDUCATION. (2 :r; prereq 5320 or #)
Examination of research and literature.

8515, SEMINAR: TEACHER EDUCATION. (2 cr: prereq 5300, 8300, Educ 8285)
Research related to problems of selection and education of teachers 01 home economics and family life education;
development of a theoretical framework.

8520. SEMINAR: HISTORY AND PHILOSOPHY OF HOME ECONOMICS EDUCATION. (2 cr; prereq 5325, 8305)
Examination of sources 01 data to trace the meaning of home economics as a field 01 study; relation of
developments in the field to intellectual forces in society: examination of conceptual foundations. Emphasis during
any quarter on anyone 01 Ihese Ihree areas.

8525. SEMINAR: ADMINISTRATION AND SUPERVISION OF HOME ECONOMICS PROGRAMS, (2 cr; prereq 5320.
8520 Or #; EdAd 8201 or EdAd 8253 recommended)

Application of research and theory of educational administration to clarify the role of leadership in home
economics.

8530. SEMINAR: HOME ECONOMICS EDUCATION, (1 cr [max 3])
Discussion and reports of inquiry into selected topics of concern to home economics educators.

8631. PRACTICUM: HOME ECONOMICS TEACHER EDUCATION, (3 cr [max 6J; prereq #)
Individually planned and supervised practice in a selected area of home economics teacher education.

8900, PROBLEMS: HOME ECONOMICS EDUCATION, (1-9 cr: prereq 8300, #)
Independent stUdy of current educational problems.

INDUSTRIAL EDUCATION (Ind)

......

5100. COMMUNICATIONS OCCUPATIONAL EXPERIENCE. (1-5 cr [max 15J: prereq #)
Structured/supervised employment in the communications industry. Credits derive from the ratio of 100 clock
hours of supervised work experience per credit. Total credits earned in 5100. 5101. 5102. 5103 may not exceed
15. •

5101. PRODUCTION/MANUFACTURING OCCUPATIONAL EXPERIENCE. (1·5 cr [max 15]; prereq #)
Structured/supervised employment in the production/manufacturing industry. Credits derive from the ratio of 100
clock hours 01 supervised work experience per credit. Total credits earned in 5100. 5101, 5102. 5103 may not
exceed 15.
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5102. POWER/ENERGY OCCUPATIONAL EXPERIENCE. (1·5 cr [max 15J; prereq #)
Structured/supervised employment in the power/energy industry. Credits derive tram the ratio of 100 clcck hours
of supervised work experience per credit. Total credits earned in 5100, 5101, 5102, 5103 may not exceed 15.

5103. CONSTRUCTION OCCUPATIONAL EXPERIENCE. (1·5 cr [max 15]; prereq #)
Structured/supervised employment in the construction industry. Credits derrve from the ratio of 100 clock hours of
supervised work experience per credit. Total credits earned in 5100, 5101, 5102, 5103 may not exceed 15.

5112. CONSTRUCTION: SPECIALIZATION. (1-9 cr: prereq 6)
Integration of specialized technical instruction In advanced or emerging areas into courses in industrial education.

5122. GRAPHIC COMMUNICATIONS: SPECIALIZATION. (1·9 cr; prereq 6)
Integration of specialized technical instruction in advanced or emerging areas into courses in industrial education.

5132. MANUFACTURING: SPECIALIZATION. (1-9 cr: prereq 6)
Integration of speCialized technical Instruction in advanced or emerging areas into courses in industrial education.

5142. POWER AND ENERGY: SPECIALIZATION. (1-9 cr; prereq 6)
Integration of specialized technical instruction in advanced or emerging areas into courses in industrial education.

5152. TRANSPORTATION: SPECIALIZATION. (1-9 cr: prereq 6)
Integration of specialized technical instruction in advanced or emerging areas into courses in industrial education.

5300. INDUSTRIAL SURVEYS. (3 cr)
Practices and techniques for studying instructional needs to establish or improve industrial courses in schools and
industry.

5301. TESTS IN INDUSTRIAL SUBJECTS. (3 cr)
Development, performance evaluations, work attitude evaluations, student progress reporting systems.

5302. INSTRUCTIONAL MANAGEMENT. (3 cr)
Theory and application of classroom and laboratory management practices for industrial educators.

5303. INSTRUCTIONAL AIDS. (3 cr; prereq educ major or grad)
Planning, construction, use.

5305. CRITICAL ISSUES IN INDUSTRIAL EDUCATION. (3 cr: prereq educ major or grad)
Identification, analysis, and discussion of major current problems In the field.

5306. INDUSTRIAL EDUCATION WORKSHOP. (1·6 cr; prereq tchg exper, #)
Areas of concentration vary with each oHering.

5309. CONFERENCE LEADING FOR INDUSTRY. (3 cr; prereq #)
Purposes, advantages. and limitations of method; techniques at procedure; experience in planning, leading, and
evaluating conferences and in writing summaries.

5310. COORDINATION. (3 cr)
Duties and responsibilities 01 coordinators in trade schools, part·time programs, and comprehensive high schools.

5312. SUPERVISION OF INDUSTRIAL EDUCATION. (3 cr)
Functions of communications, group dynamiCs, management by objectives, motivation, problem solving,
delegation and evaluation.

5314. ADMINISTRATION OF INDUSTRIAL EDUCATION. (3 cr)
General and vocational phases; Objectives, programs, and practices; laws, rulings, and standards for aid;
significant literature.

5320. VOCATIONAL GUIDANCE. (3 cr)
Self-assessment, use of occupational and labor market information, job-seeking skills, work and work satisfaction.
For industrial teachers and trainers in school and industrial settings.

5325. FOUNDATIONS OF INDUSTRIAL EDUCATION. (3 cr)
History, objectives, development, and current practices of the field.

5330. INDUSTRIAL COURSE CONSTRUCTION. (3 cr: prereq educ major or grad)
Principles and techniques; expenence In planning, organiZing, and bUilding a teaching guide.

5344. FACILITIES AND MANAGEMENT. (3 cr; prereq 1300 or 5330 or #)
Planning, evaluation, and management at industrial education shop and laboratory facilities.

5360. INDUSTRIAL INSTRUCTION. (3 cr)
Concepts and techniques of instruction in the industrial arts, trade and industrial schools and classes, and training
Within-Industry programs.

5400. INSTRUCTIONAL MATERIALS LABORATORY FOR NONMAJORS. (3 cr; prereq tchg exper or #)
For students needing manipulatIVe skills and craftwork activities in thelT teachmg; indiVidual and group projects.
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5401. WORKSHOP: OCCUPATIONAL EDUCATION PROGRAMS FOR HANDICAPPED. (1-6 cr; prereq #)
Examination of exemplary programs in occupational education; workshop sessions involving directors of model
programs and other personnel.

5600. INSTRUCTIONAL MATERIALS LABORATORY. (3-6-9 cr: prereq malor, teh(l exper or #)
Laboratory and shop experiences with new matenals. processes. and equipment; development of complementary
instructional materials.

8300. LITERATURE OF INDUSTRIAL EDUCATION. (3 cr; prereq #)
Professional literature, organizations, leaders, and movements in the field.

8310. RESEARCH. (3 cr; prereq #)
Analysis of eXisting research; selection of problems; organization and presentation of projects.

8700. SEMINAR: INDUSTRIAL EDUCATION. (No cr)
Required of all candidates for advanced degrees.

8900, 8901, 8902. RESEARCH PROBLEMS. (3'6-9 cr per qtr; prereq approval of candidacy)
Individual conferences.

VOCATIONAL EDUCATION (VoEd)
5100. SPECIAL TOPICS IN INSTRUCTION. (1-6 cr [max 9]; prereq #)

Topics vary each quarter, but course covers planning, provldmg, and/or evaIJatlng instruction.

5101. SPECIAL TOPICS IN CURRICULUM_ (1-6 cr [max 9); prereq #)
Topics vary, deal with development and evaluation of cUrricula and/or cUrriculum materials.

5102. SPECIAL TOPICS IN ADMINISTRATION. (1-6 cr [max 9J; prereq #)
Topics vary each quarter, but course covers leadership and management of 'Iocatlonal education programs.

5200. EVALUATION OF LOCAL VOCATIONAL EDUCATION PROGRAMS. (3 cr)
Procedures and experience in use of instruments for conducting program evaluatons for teachers, administrators,
and state department personnel.

5204. READING IN WORK SETTINGS. (3 cr, §Educ 5204)
Overview of concepts involved m Integrating reading Instruction into vocational training programs and work
settings: diagnosis and methods of assessing needs of vocational students and workers on ajob, techniques for
building needs into training programs.

5274. TWO·YEAR POSTSECONDARY INSTITUTIONS. (3 cr, §EdAd 5274 or 8274)
Present status, development, funcllons, organization, cUrriculum, trends in postsecondary but nonbaccalaureate
institutions.

5300. PHILOSOPHY AND PRACTICE OF VOCATIONAL EDUCATION. (3 cr)
Interpretation of purposes of vocational education in varying socioeconomic conlexts; analysis of vocational fields
in regard to reCipients, pracllces, legislalion, and 'undlng.

5330. COORDINATION TECHNIQUES IN COOPERATIVE EDUCATION. (3-4 cr, §BME 5352, §HEEd 5106, §Ind
5310, §AgEd 5071)

Responsibilities of instructor-coordinator; guidance, selection, placement, supervision, and evaluation of
students; articulation of related instruction; traming sponsor identification, orientation, development, and
evaluallon; purposes and management of program.

5400. EDUCATION FOR WORK. (3 cr; prereq 5300 or #)
Examination of contextual bases underlying education for work; implications for practice.

5500. INTRODUCTION TO VOCATIONAL EDUCATION ADMINISTRATION. (3 cr)
Basic concepts of structure, finanCing, program planning and evaluation, law and liability, personnel policies, and
the management of vocational education programs.

5600. PLANNING VOCATIONAL EDUCATION. (3 cr)
Context, definition, methods, and information needs in planning at national, stafe, and local education agency
levels.

5700, TEACHING ENTREPRENEURSHIP: SMALL BUSINESS MANAGEMENT. (4 cr)
Methods, organization, curriculum modifications, and implementation of education programs.

5750. TRAINING IN INDUSTRY AND BUSINESS. (3 Or 4 cr)
Appraisal of the training function in industry and business; advancement of competencies in areas of analysis,
desIgn, development, delivery, and evaluation of training.

5760. ORGANIZATION DEVELOPMENT IN INDUSTRY AND BUSINESS. (3 or 4 cr)
IntrOduction to major concepts, Skills, and techniques.
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5770. TRAINING AND DEVELOPMENT. (1-4 cr)
Developments relating to problems. practices, programs, and methodologies in training and development: content
varies with each offering.

5780. INTERNSHIP: TRAINING AND DEVELOPMENT. (Cr ar [max 15 cr]; prereq 5750)
Students apply and contract for trarnlng and development position in industry and business; rndlvldual contracts
describe specific training and development responSibilities to be fulfilled durrng Internship; may be used to meet a
portion of student teaChing requirements provldrng student Will still be qualified to teach rn public school.

5800. WORKING WITH SPECIAL NEEDS STUDENTS. (3 cr)
Designed to help vocational instructors identify Instruction for disadvantaged and handicapped students within
regUlar classroomllaboratory settings.

8100. VOCATIONAL EDUCATION TUTORIAL. (3-18 cr; prereq #)
Selected fundamental vocational education propositions.

8500. SEMINAR: GENERAL EDUCATION ASPECTS OF THE VOCATIONAL FIELDS. (3 cr; prereq #)
Integratrng conceptual content from various foundational areas of education for application to particular
educational concerns.

WATER RESOURCES
A graduate specialization in water resources is pursued in a department in the

physical, biological, or social sciences. Studies may be multidisciplinary upon agreement
with the adviser and the department in which the degree is sought. The principal
departments involved and their areas of specialization related to water resources are:

DEPARTMENT OR SCHOOL

Physical Sciences

Agricultural Engineering

Civil Engineering

Geology and GeophysiCS

Soil Science

Biological Sciences

Ecology and Behavioral Biology

Fisheries and Wildlife

Environmental Health

Forestry

Plant Pathology and Physiology

Social Sciences

Agricultural and Applied Economics

Geography

Law

Public AHairs

AREA OF SPECIALIZATION

Irrigation and drainage. hydrology. erosion
control. agrrcultural waste management,
environmental control

Hydrology, hydromechanics, sanitary
engineering, water resources management

Hydrogeology, geophysics, limnology

Soil water. climatology. erOSion control,
nonpolnt pollution

Ecology, freshwater ecology. aquatic ecology

Fisheries biology and management, wildlife
biology and management, ichthyology

Environmental biology. groundwater supply.
water quality

Forest hydrology and water quality,
outdoor recreation, watershed
management

Plant-water relationships

Resource, environmental, and recreation
economIcs

Climatology. cartography. water resources

Resource law, environmental regUlation

Resource policy

A student interested in water resources should consult with the graduate faculty of the
above departments. The choice of major will depend on the student's baccalaureate
background; a student with a bachelor's degree in the physical sciences, for example,
would normally choose to work in one of the departments listed above within the physical
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sciences group. However, a baccalaureate degree in one of the specific disciplines listed is
not required in order to pursue graduate studies in water resources; students with degrees
in such areas as physics, chemistry, biology, or mathematics will be considered for
graduate study in a number of the above departments. Prior training in water resources is
not required; however, certain course work required of undergraduates in the major chosen
may have to be completed without graduate credit by a student newly entering a discipline.

The minor field is most often chosen within the same broad science group as that of the
major to take advantage of the student's undergraduate preparation. However, the student
r:lay find it desirable to broaden her or his background by completing a minor or supporting
program in a different science area.

Courses pertinent to water resources are listed in the sections of the various
departments named above. In addition, the University has a number of research facilities
concerned with water resources research-some of them world renowned-and the
resources of these facilities may be used in connection with thesis work.

WILDLIFE (FW)

Professor. Gary E Duke; l. D. Frenzel, Jr., Reid Goforth; Gordon W. Gullion; L. David Mech; Ulysses S. Seal; Donald B.
Slnlff; John R. Tester

Associate Professor: James A. Cooper, director of graduate studies, Peler A. Jordan; James R. Kitls

Asslslant Professor: Yose! Cohen

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields.

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D.

Curriculum-This program is administered within the Department of Fisheries and
Wildlife. The wildlife graduate program, unlike the ecology program, is an applied program
stressing resource-management applications. For the m.s. degree, emphasis is on wildlife
biology and related areas in ecology, animal behavior, and physiology, as well as on
management and problem-solving approaches. For many students, the M.S. is a terminal
degree leading most often to employment with government resource-management
agencies. For the Ph.D. program, emphasis is on basic biology and ecology with
concentrated work in independent, original research.

Prerequisites for Admission-For the M.S. program, a bachelor's degree in biology,
preferably with emphasis on terrestrial or wetland vertebrates, and an exposure to natural
resource management are prerequisites. A strong background in physical sciences and
mathematics is expected; familiarity with statistics and computer use is desirable. For the
Ph.D. program, a master's degree in wildlife science or a closely related field is normally
required.

Special Application Requirements-Three letters of recommendation are required
from persons able to evaluate the applicant's scholarship and professional experience.
Also required are scores from the Graduate Record Examination (GRE) General test.
Applicants taking the examination should list the biological sciences department code.
Applications are accepted at any time; however, since the faculty reviews most applications
in early February for admission the following fall, it is recommended that complete
applications be received by February 1.

Master's Degree Requirements-Plan A is recommended; Plan B is available under
special circumstances. Students must become familiar with factors underlying wildlife
population and habitat ecology, techniques in management, and the functioning of
management agencies. Academic work includes graduate-level courses in animal ecol-
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Wildlife

ogy, wildlife management, and statistics. The Plan A thesis should involve at least one field
season but no more than two. Plan B students specialize in one to three projects involving
field, laboratory, or planning work. An oral preliminary examination is required as well as a
final oral defense of the thesis or Plan B papers.

Doctoral Degree Requirements-Programs include basic wildlife biology and
development of analytical skills, and one or more additional areas of specialization. Work
on the thesis, which is usually field-oriented, may extend over two but not more than three
years. In addition to the final oral examination, students must give an oral presentation
describing the dissertation results.

Language Requirements-For the M.S. degree, none. For the Ph.D. degree, a
foreign language is required only when the advisory committee determines that a language
is needed to support the student's research objectives. Symbolic language (computer
programming) is recommended for all students.

Minor Requirements for Students Majoring In Other Fields-Programs are
designed according to individual student needs, while insuring a reasonable exposure to
wildlife ecology and management.

For Further Information-Contact the director of graduate studies (wildlife), Depart
ment of Fisheries and Wildlife, 200 Hodson Hall, University of Minnesota, 1980 Folwell
Avenue, St. Paul, MN 55108.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: DOCTORAL. (1-16 cr per qtr)

5106. BASIC WILDLIFE BIOLOGY. (Cr ar; prereq I)
Opportunity to enhance background in wildlife biology.

5129. MAMMALOGY. (5 cr. §EBB 5129; prereq Bioi 1106 or 3011 or I) Birney
Recent families and orders of mammals of the world and genera and species of mammals of North America;
emphasis on morphology, evolution, and zoogeographic history.

5278. SPECIAL LECTURES IN WILDLIFE. (Cr ar; offered when feasible)
Lectures and/or laboratories in special fields of wlidlife biology given by a viSiting scholar or regular staff member.

5281. SENIOR SEMINAR: WILDLIFE. (1 cr)
Discussion and presentation 01 papers in wildlife and related subjects.

5398. SPECIAL PROBLEMS IN WILDLIFE BIOLOGY. (Cr ar; prereq I)
Individual field. library, and laboratory research in various areas of wildlife biology.

5561. WILDLIFE ECOLOGY, MANAGEMENT I: PLANNfNG, POLIl.Y, AND ADMINISTRATION. (4cr; prereq 3052, sr
fisheries or wildlife major or #) Cohen

Basic management concepts related to wildlife resources. Establishment 01 goals, policies, and procedures.
Strategic and operational pianning. Development and evaluation of programs to achieve management goals.
Application of simulation modeling and management science techniques in wiidlife management.

5562. WILDLIFE ECOLOGY, MANAGEMENT II: POPULATIONS. (4 cr; prereq 5561 or #) Cooper
Characteristics of wildlife populations relevant to management, inclUding natality, recruitment and mortality rates,
density and behavior.

5563. WILDLIFE ECOLOGY, MANAGEMENT III: HABITATS. (4 cr; prereq sr wiidlife major or I) Jordan
Habitat relationships of bird and mammal populations and ecological basis for habitat management. Lectures,
readings, library work, and local field trips.

5564. WILDLIFE ECOLOGY, MANAGEMENT IV: FIELD PROBLEMS. (4 cr; prereq sr wildlife major or #)
Problem-solving exercises in management of wildlife resources. Emphasis on development of management
goais, collection synthesis, and evaluation of data; and development of management recommendations andior
plans. Lectures, readings, laboratory sessions, and local field trips; independent fieldwork usually required.

5890su. RESEARCH PROBLEMS AT ITASCA IN WILDLIFE. (Cr ar; prereq #) Staff

8200. SEMINAR. (Cr ar [may be repeated for crl; prereq #)
Oral and written reports on and discussion by students of selected topics from current literature in wildlife biology
and management. Lectures by and discussions with taculty members and visiting specialists.
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Fields of Instruction

8377: RESEARCH IN WILDLIFE BIOLOGY. (Cr ar; prereq #) Cohen, Cooper, Duke, Frenzel, Gullion, Jordan. Kitts.
Mech, Seal, SiniH, Tester

8574: WILDLIFE MANAGEMENT: UPLAND GAME, (3 cr; prereq 5563 or #; offered 1985-86 and alt yrs) Gullion
Survey of life histortes, ecology and management of North American upland and small game, with emphasis on ~
forest wildlife species.

8575: WILDLIFE MANAGEMENT: WATERFOWL. (3 cr; prereq 5563 or #; offered 1984-85 and alt yrs) Cooper
Life histortes, ecology, and management of North Amertcan waterfowl.

8576. WILDLIFE MANAGEMENT: LARGE MAMMALS. (4 cr; prereq #; oHered 1985-36 and alt yrs) Jordan
Comprehensive survey of ecology of ungulates and large carnivores, emphasizing North American species. with
special reterence to harvest, protection, and other management obiectives.

8579. ECOSYSTEM ANALYSIS AND SIMULATIONS: A NUMERICAL APPROACH. (5 Gr; prereq 1 qtr calculus, 1 qtr I
statistics; oHered 1984-85 and alt yrs) Cohen '

Systems analysIs methods (e.g., state-space models, transfer functions) and numerical simulations in ecology l
and wildlife management. Presentation of data in time and frequency domainS, Interpretation of results.

ZOOLOGY (Zool)
Professor: Donald E Gtlbertson, dlreclor of graduale sludies; Franklin Barnwell; Elmer C. Birney; Marion A Brooks

Wallace; Kendall Corbin; Agustin P. Oalmasso; Stanley Erlandsen; Wtlliam S. Hermar,; Robert G. McKinnell; Frank
McKinney; DaVid J. Merrell; David Parmelee; Philip Regal; William Schmid; Judson O. Sheridan; Akhouri Sinha;
Hamson Tordoff; James C. Underhtll; Owain Warner

ASSOCiate Professor: Peter Abrams; Robert C. Bright; Robert Elde; Stuart F. Goldstein; Bert Stromberg

Please read the General Information section of this bulletin for Graduate School
requirements that apply to all major fields,

Degrees Offered-M.S. (Plan A and Plan B) and Ph.D_

Curriculum-Emphases in areas of vertebrate and invertebratE~ zoology are available
in the master's and doctoral programs.

Prerequisites for Admission-At least 15 credits of biological science. chemistry
through organic, one year of physics, and mathematics through calculus are required for
both programs. Deficiencies in the above work must be made up during the first year of
graduate work.

Special Application Requirements-A statement of purpose, scores from the
General (Aptitude) Test and the Subject (Advanced) Test in biology of the Graduate Record
Examination, and three letters of recommendation should be sent to the director of
graduate studies. Students may begin in any term, but fall quarter entry is preferred.

Master's Degree Requirements-Requirements for the major are flexible, but
breadth in course work is encouraged. Requirements for the major as well as the minor or
supporting program are determined in consultation with the adviser and the Graduate
Studies Committee, The final examination is oral.

Doctoral Degree Requirements-The program is planned in consultation with the
adviser and the Graduate Studies Committee. Field experience and competence in
statistics and computer science are strongly recommended for all Ph.D. students.

Language Requirements-For the master's degree, none. For the doctoral degree,
one foreign language is required.

For Further Information-Contact the director of graduate studies, Zoology Gradu
ate Program, 108 Zoology Building, University of Minnesota, 318 Church Street S.E.,
Minneapolis, MN 55455.

Grad 8777. THESIS CREDITS: MASTER·S. (1-16 cr per qtr; Plan A only)

Grad 8888. THESIS CREDITS: OOCTORAL. (1-16 cr per qtr)

For course descriptions, see Ecology, Genetics, and Cell and Developmental Biology.
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Related
Courses

Degree programs do not exist in the following fields. However, students may earn
graduate credit in courses related to their program in these fields.

Afro-American and African Studies (Afro)
Professor: Allen Isaacman; Philip W. Porter; Geneva H. Southall; John Ward

Associate Professor: Reginald T. Buckner; August H. Nimtz, Jr.; Earl P. Sco«; John M. Taborn

Assistant Professor: Victoria B. Coifman; Charles A. Pike; Brenda Plummer

5001. LAW AND SOCIETY: A MINORITY POINT OF VIEW. (5 cr; prereq Pol 1001 or #) Ward
Alro-Amencan history from the point of view of American constitutional development as it relates to the American
black community.

5002. LAW AND SOCIETY: A MINORITY POINT OF VIEW-RESEARCH. (5 cr; prereq 5001) Ward
Continuation of 5001. Research seminar with principal emphasis on major piece of Investigation requiring and
showing scholarship.

5072. RACISM: SOCIAUPSYCHOLOGICAL CONSEQUENCES FOR BLACK AMERICANS. (4 cr, §3072) Taborn
Racism and its effects on black Americans, focusing on its definitions, determinants, and dynamics, and presented
in an experiential context to reflect individual and institutional racism in milieus of student interest.

5101. BLACK WOMEN. (4 cr per qtr)
Thoughts, feelings, and needs of black women in their environments and forces acting upon them.

5145. DEVELOPMENT IN AFRICA. (4 cr, §Geog 5145, §lntR 5145; prereq #) Scott
Economic, political, and social development in Africa from independence to present Reordering of colonial
landscapes, bases lor North-South relations, big power interventions, and participation in world economy.

5201. THE BLACK COMPOSER: CONTRIBUTIONS TO WESTERN MUSIC AND CULTURE. (4 cr, §Mus 5708; prereq
1301 or 3105 or 3301 or Mus 3708 or Mus 3709, grad student or #) Southall

Musical achievements of black Americans in classical music.

5301. AFRICAN LITERATURE. (4 cr per qtr) Pike
Survey of the literature of continental Africa, from oral traditions to contemporary writings in English, French, and
African languages. All readings in En9lish. 5301: Prose fiction. 5302: Poetry and drama.

5551. USE OF ORAL TRADITIONS AS RESOURCES FOR HISTORY: METHODS. (4 cr) Coifman
Spoken information passed from person to person through time, mainly in non literate societies. as sources for
writing history. Canons of history for analysis and critique of oral traditions, integration into written history.

5595. BLACK POETRY, 1939-1947. (4 cr)
Work of Phyllis Wheatley, Jupiter Hammon, Frances Harper, Paul Laurence Dunbar, Claude McKay, Countee
Cullen, Jean Toomer, James Weldon Johnson, Langston Hughes, and Sterling Brown.

5597. CONTEMPORARY BLACK POETRY. (4 cr)
Afro-American poetry since 1939. Work of Langston Hughes, Melvin Tolson, Robert Hayden, Gwendolyn Brooks,
Amiri Baraka, Don Lee, Nikki Giovanni, SOnJa Sanchez, and the "last poets."

5701. RACE AND CLASS IN AFRICA. (4 cr; courses in Alro-American studies, Alrican history or anthropology
recommended)

Problems of stratification and inequality in contemporary Africa. Role of colonialism and external/internal
economic dependency relations in creating poverty. discrimination, and rural-urban differences.
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Related Courses

5800. AFRICAN STUDIES INTERDISCIPLINARY SEMINAR. (4 cr)
Staffed by cooperating faculty from the social sciencEls and humanities. Emphasis or selected themes that benem
from interdisciplinary analysis.

5900. SENIOR SEMINAR. (2·4 cr; prereq jr. sr or grad student)
Scholars in Alro-American studies help students develop research projects for presentation to the seminar.

5910. TOPICS IN AFRO·AMERICAN/AFRICAN STUDIES. (4 cr) Staff
Selected topics that vary from quarter to quarter. Topics specified in Class Schedule.

5970. DIRECTED STUDIES. (1-6 cr; prereq #; qualified sr and grad students may register with 11 for work on tutorial
basis) Staff

American Indian Studies (AmIn)
Professor: Russell G. Thornton

LANGUAGE AND CULTURE

5048. INDIANS OF THE GREAT LAKES. (4 cr; prereq 3111. 3002 or #) Staff
The history. social structure. and intertribal relations of American Indian tribes i1 the Great Lakes region.

CONTEMPORARY ISSUES

5251. AMERICAN INDIANS AND THE CINEMA.
Stereotypes and visage of tribal people in selected motion pictures from silert documentaries to the ne\\
Westerns.

5322. CONTEMPORARY INDIAN EDUCATION. (4 cr)
Critical issues In the education of American Indian youth.

5332. CONTEMPORARY ISSUES IN INDIAN LAW. (4 cr; prereq 3121 or #)
SpeCific questions in Indian law currently the subject of court litigation. legislative Inquiry. administrative hearings,
or Indian activism.

5341. CONTEMPORARY INDIAN MOVEMENTS. (4 cr)
Indian organizations and social movements during the 20th century.

TRIBAL DEVELOPMENT

5411. URBAN INDIAN COMMUNITIES. (4 cr)
Social SCience and historical analysIs of the rapid cityward Indian migration since World War II.

5422. CHANGE AND DEVELOPMENT IN INDIAN COMMUNITIES. (4 cr; prereq 3112 or #)
Sources, nature, and consequences of social and economic development and cflange in Indian communities.

5423. TRIBAL POLICY AND PROGRAM ANALYSIS. (4 cr; prereq 3112 or #)
Tribal policy. formulation processes. selected policy issues; related programs and services.

SPECIAL TOPICS

5920. SEMINAR IN AMERICAN INDIAN STUDIES. (Cr ar; prereq stated in the Class Schedule) Staff
Topics In American Indian history, selected on a year-to'year basis.

5960. TOPICS IN AMERICAN INDIAN STUDIES. (Cr ar) Staff
Topics listed in the Class Schedule.

TUTORIAL

5990. DIRECTED RESEARCH. (4-15 cr; prereq by petition only) Staff
Independent research under the guidance of a faculty member.

Chicano Studies (Chic)
5970. DIRECTED STUDIES. (Cr ar; prereq #)
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Humanities

Humanities (Hum)
Professor: Richard D. Leppert, chair; Paul P. D'andrea; Jackson P. Hershbell; Robert B. Tapp

Associate Professor: W. John Archer; Bruce K. Lincoln; Pauline R. Yu

Assistant Professor: George Kliger; John W. Mowitl; Gary C. Thomas

5301. SOCIETY, IDEOLOGY, AND THE PRODUCTION OF ART. (4 cr; prereq ir or sr or grad) Leppert
Recent critical theories on relation of arts to social and ideological forces; selected artifacts from Western culture
(Renaissance to 20th century; high, popular, and mass culture). Music, visual art, literature.

5302. AESTHETICS, IDEOLOGY, VALUATION OF ART. (4 cr; prereq ir or sr or grad) Leppert
Society, ideology, and aesthetic value in light of recent critical theories 01 visual art, music, and literature.
Mediations of place, social class, gender, and ideology on aesthetic judgment in post-Renaissance Western
culture.

5619 (formerly 5063). POLITICAL THEORY AND UTOPIA. (4 cr, §PoI5663; prereq Pol 1001 or 9 cr social science or #)
Great utopias from viewpoint of political theorist; idea of pianning in ideal states; achievement of utopia; stability
and change in great utopias; problem of authority and law; anarchist. socialist, an1 conservative utopias.

5711. INTERPRETATION OF MYTH. (4 cr, §ReIS 5111; prereq jr or sr or grad) Lincoln
Structure and function of myths, Myth as social charter, ideological system, and literary form. Readings in classic
theories of myth and primary sources from India, Iran, Mesopotamia, Greece, Alricia, North and South America.

5756. ART AND IDEOLOGY: LIVING CINEMA. (4 cr, §CLit 5243) Bensmaia
Principal aesthetic and ideological characteristics of Direct-Cinema, its impact on contemporary development of
cinema of fiction, role in evolution of different forms of documentary and political cinema.

5823 (formerly 5023). ART AND POLITICS OF THE NORTHERN RENAISSANCE. (4 cr; prereq introductory course
work in one ofthe following: humanities, history, philosophy, political science, art history, music history or
French, Italian, Dutch or English literature)

Relationship between politics and culture in 16th-century England, France, and the Low Countries. Focus on
political and religious crises, and their effects on art, music, philosophy, and literature.

5831 (formerly 5231). INDO·EUROPEAN CIVILIZATIONS. (4 cr; prereq jr or sr or #)
Common origins of Celtic, Germanic, Greek, Roman, and indo-Iranian cultures. Myth, religion, poetry, philosophy
in conlext of social, political, economic life. Epic literature, priestly ideology, and comparative method in linguistics,
archaeology, and study of myth.

5832. PRE·CHRISTIAN EUROPE: GERMANS AND CELTS. (4 cr; prereq ir or sr or #) Lincoln
Overview of two major European civilizations in antiqUity. Literary forms (epic, saga, poetry), art, and religion,
along with social, political, and economic background.

5835 (formerly 5035). RICHARD WAGNER'S DfR RING DfS NIBfLUNGfN: MUSIC, MYTH, AND POLITICS. (4 cr;
prereq jr or sr, #)

Literary and musical analysis of the four works composing Wagner's Ring cycle: Des Rheingold, Die Welkure,
Siegfried, Gotterdammerung. Critical assessment of Wagner's achievement and influence.

5910. TOPICS IN HUMANITIES. (4 cr per qtr [max 15J; prereq jr, sr or grad student)
Topics specified in Class Schedule.

5910H. TOPICS IN HUMANITIES: HONORS. (4 cr; prereq jr or sr or grad, #)

5930 (formerly 5030). HUMANITIES PROSEMINAR. (3 cr per qtr; prereq sr)
Integrated review of humanities materials: arts, sciences, and civilization.

5930H (formerly 5030H). HONORS COURSE: HUMANITIES PROSEMINAR. (3 cr; for honors candidates in
humanities and others with overall avg of B or better; prereq sr and #)

5970. DIRECTED STUDIES. (Cr ar; prereq jr, sr or grad student and #)
Guided individual reading or study.

5970H. DIRECTED STUDIES: HONORS. (Cr ar; prereq jr or sr or grad, #)

Information and Agricultural Journalism (AgJo)
Professor: Don E. Wells; Harold B. Swanson

Associate Professor: Donald L. Breneman

5100. SEMINAR IN AGRICULTURAL COMMUNICATION. (3 cr [max 6J; prereq sr and #) Wells
Study of selected topics through readings, discussions, lectures by resource people, and preparation and
presentation of papers.
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Related Courses

5180. AGRI-MARKETING COMMUNICATIONS. (4 cr, §AgEc 5180; prereq AgEc 102C and 1030, basic communica
tions and speech courses. basic AgJo course or # or 6; not open to ag econ grads) Wells

Research and development of complete marketing plan for an agricultural product from product development
through final marketing communications stages.

5301. FUNCTIONAL PHOTOGRAPHY. (4 cr; 35mm camera required) Breneman
Use of photography in science and education. Selection and use of equipment and film, closeup techniques, slide
set production.

5500. RESEARCH IN COMMUNICATION STRATEGIES. (4 cr, §Rhet 5500; prereq #)
Introduction to basic research design and methodology in communication. Emphasis on application of various
research methods to popular communication strategies or settings.

5534. RURAL COMMUNICATION MEDIA. (4 cr; prereq 3530 or equiv Journalism course or #)
Behavior and charactenstics of mass media reaching rural and agricultural audiences; analysis of research;
examples of promotional, informational, and educational programs communicated through rural media; theoreti
cal approaches to problems of rural mass media.

5561. WRITING FOR PUBLICATION. (4 cr; prereq Jour 3101 or equiv Jour class or AgJo 3111 or 6, #)
The professional as communicator; analySIS of markets; professional, trade, and general publications; information
sources and fop'c selection; adaptation to the specialIZed and general reader; wri~ing and preparing manuscnpts
lor publication; marketing fechnlques.

5600. TRANSFER OF TECHNOLOGY. (4 cr, §Rhet 5600; prereq work experien:e in scientific and technical
communication or #)

Methods of fransferring scientific and technical knowledge and practice. Review of research in diffusion and
transfer methods at different technical levels Tools, methodologies, and assess-nent procedures for managing
program of technical or scientific communication. Assessment and design plan for actual program of technology
transfer required.

5936: SPECIAL PROBLEMS IN AGRICULTURAL COMMUNICATION. (Cr ar; prereq #) Breneman, Wells
Problems related to specific aspects of student's program of study.

Latin American Studies (LAS)
Assistant Professor. Eugene L. Wiemers

5101. METHODS AND SOURCES FOR LATIN AMERICAN STUDIES. (4 cr; prereq jr or sr or grad sfudent, reading
knowledge of Spanish or Portuguese or #)

Research sources, particularly bibliographic; reference materials and pnncipal works within each discipline.
DeSigned to prepare students for research in Latin American studies utiliZing a discipline centered approach.

5120s. SEMINAR: TOPICS. (4 cr)
Integrating course for students majoring in Latin American studies.

59701,w,s. DIRECTED STUDIES. (Cr ar; prereq #)

Rhetoric (Rhet)1

Professor: Thomas E. Pearsall, head; James E. Connolly; Richard O. Horberg; Earl E. McDowell; Edward B. Savage; L.
David Schuelke

Associate Professor J. Michael Bennett Richard W Ferguson; Wesley J. F. Grabow; Laurie S. Hayes; Arthur E. Walzer;
Victoria M. Winkler

Assistant Professor: Margaret L. Somers

5100. TECHNICAL COMMUNICATION: SPECIAL PROBLEMS. (Cr ar; prereq #, ,~) Staff
Supervised reading, research, and work on advanced technical communication projects not covered in regularly
scheduled courses.

5147. EFFICIENT READING. (4 cr) Bennett
The adult reading process With emphaSIS on comprehension, speed, and vocabulary development. For persons of
average or above-average reading ability who wish to develop and refine college-level reading skills and to
understand linguistic, psychological, and physiological aspects of reading. Evaluation paper requlfed.

1Students Interested In a master of agriculture degree with a major in technical communication should consult the College
of AgriCUlture Bulletm or the Department of Rhetonc (373-0917).
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Women's Studies

5150. DIRECTION OF TRAINING IN BUSINESS AND SERVICE ORGANIZATIONS. (4 cr; prereq fr communication or
equiv) Grabow

Business. industrial. and service organizations and their in-post and out-post training ~rograms. Scope and
sequence of specialized training and development programs, job of the typical director of training and
development. and skills required for entry into the field. Visit to a training and development office in a selecteo
business or service organization and descriptive research concerning the effectiveness of the program involved.

5165. STUDIES IN ORGANIZATIONAL COMMUNICATION, CONFLICT, AND CHANGE. (4 cr; prereq fr communica-
tion or equiv) Staff

Roles of internal and external organizational communication, conflict-problem identification, and change
processes. Contemporary theory and research in organizational development and investigation of methods of
problem identification and diagnosis. Change processes and applications to actual organizational settings.

5170. MANAGERIAL COMMUNICATIONS. (4 cr; prereq fr communication or equiv) Staff
Systematic analysis of communication techniques and procedures for the manager. Emphasis on manager's
ability to achieve vertical and horizontal understanding and acceptance. Readings, guest speakers, term f)roject.

5180. INTERNSHIP IN TECHNICAL COMMUNICATION. (2·6 cr; prereq II, 6) Staff
On-the·job experience with communication problems for technical communication majors. Students intern as
writers or editors either at the University or in industry or government.

5257. SCIENTIFIC AND TECHNICAL PRESENTATIONS. (4 cr; prereq 1222, 3562, or #) Connolly
Presentations for specific situations related to technical or scientific topics. Emphasis on audience analysis and
adaptation, techniques of support and Visualization. organization for clarity and accuracy, and techniques for
interpreting and answering questions. Students make and evaluate technical and scientific presentations.
Seminar reports and professional conference papers.

5258. INTERVIEWING: DYNAMICS OF FACE-TO-FACE COMMUNICATION. (4 crl McDowell
Improvement of intrapersonal and interpersonal skills in intervieWing situations. Participation in appraisal,
reprimand, complaint, persuasion, and problem-solving techniques; counseling interviews; ano a research
interview project.

5400. DISSEMINATION AND UTILIZATION OF INFORMATION. (4 cr; prereq jr, sr or grad standing) Schuelke
Methods and processes of using specialized information. Cases of and development of materials for application in
professional fields. Emphasis on channels for dissemination and utilization.

5500. RESEARCH IN COMMUNICATION STRATEGIES. (4 cr. §AgJo 5500; prereq #) McDowell
Introduction to research design and methodology in communication. Emphasis on application of various research
methods to particular communication strategies or settings.

5551. REPORT AND THESfS WRITING. (3 cr; prereq 3562 or #) Pearsall
Organization of reports and thesis; library investigation; presentation of data; methods of documentation. Revision
of manuscripts and improvement in writing style.

5571. WRITING FOR SPECIAL PURPOSES. (2 cr; prereq technical communication major or minor, 3562 or II)
Betsinger, Ferguson, Winkler

Analysis of and writing practice in a specific genre of professional writing (e.g.. grant proposal, procedures and
policies manual, operations manual). Content varies from quarter to quarter.

5600. TRANSFER OF TECHNOLOGY. (4 cr, §AgJo 5600; prereq work experience in scientific/technical communication
or II) Schuelke

Methods of transferring scientific and technical knowledge and practice. Review of research in diffusion and
transfer methods at different technical levels. Tools, methodologies, and assessment procedures for managing
program of technical or SCientific communication. Assessment and design plan for an actual program of
technology transfer required.

5700. COMMUNICATION IN TECHNOLOGICAL AND ENVIRONMENTAL IMPACT ASSESSMENT. (4 cr; prereq sr or
grad stUdent, one course in statistics, and #) Connolly

Theories and processes involved in technological assessment and environmental impact statement f)reparation.
Case studies of technology assessments and forecasts and environmental impact statements evaluated.
Planning of process and project management in actual impact assessment constitutes term project.

Women's Studies (WoSt)
Professor: Patricia Faunce; Lorraine S. Hansen; Ruth-Ellen Joeres; Barbara Knudson; Toni A. H. McNaron; Jeylan

Mortimer

Associate Professor: Shirley M. Clark; V. Lois Erickson; Sara M. Evans; Shirley N. Garner; Andrea Hinding; Barbara
Laslett; Dorothy Loeffler; Catherine MacKinnon; Elaine T. May; Mary Jo Maynes; Barbara Nelson; Rlv-Ellen Prell;
Naomi B. Scheman; Janet Spector; Madelon Sprengnether; Constance Sulilvan; Gayle G. Yates

Assistant Professor: Mary Dietz; LOIS Fiedler; Susan Geiger; Diane Kjervlk; Jean Quam; Jacquelyn Zita

5011. IMAGES OF WOMEN WITHIN THE COURTLY LOVE TRADITION. (4 cr)
Conventional postures for and images of women within courtship patterns as expressed in literature, art, and
music of the 12th through 17th centuries In France, Italy, and England.
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Related Courses

5101. HISTORY OF FEMINISM. (4 cr)
Feminist thought, movements, and acts since 1790, especially in the United States and Great Britain; other
international references,

5102. CURRENT FEMINIST SCHOLARSHIP. (4 cr; prereq 1005, 1006 or grad stud.,nt or I)
Current scholarship dealing with the feminist intellectual revolution.

5103. GENDER AND CLASS. (4 cr; prereq 12 cr WoSt incl 1005 or 1006 for under<Jrad, I for grad)
InteraC1ions between gender roles and social class in historical and comparati',e perspective; introduction to
concepts and methods of gender and class analysis, women's work and economic systems, domestic work, social
reproduction, feminism, socialism.

5104. THE OLDER WOMAN: A FEMINIST PERSPECTIVE. (4 cr; prereq Soc 3937,12 cr women's studies or substantial
work in social sciences or psychology or I)

Changing roles of older women In our society, Societal, health, economic, familial, emotional, sexual, and political
concerns unique to older women.

5123. WOMEN'S SPIRITUALITY. (4 cr; prereq 1005, 1006 or grad student)
Present-day American women's sprritual consciousness and participation In religious institutions and religious
movements. New forms of women's spiritual/religious knowledge and beliefs; quests for and expressions of them;
their history and sources,

5301. WOMEN: A SENSE OF IDENTITY. (4 cr, §3301)
Sex roles (societal expectations, personal values, and personal behaViors). Application of success analysis,
strength identification, communication training, goal sening, and behavior rehearsal to affirm and develop
potential of women.

5303. THE ANTHROPOLOGY OF CONTEMPORARY FEMINIST ISSUES. (4 cr; prereq 1005 or 1006, Anlh 1102; Anth
3303 recommended)

Cross-cullural and evolutionary approaches to study of contemporary feminist issues.

5311. WOMEN AND THE LAW. (4 cr)
The legal system as it relates to women. Areas of criminal law, welfare law, e:nployment law, corporate law,
alternative delivery systems for legal service, and legal education.

5377. FEMINIST THERAPIES. (4 cr)
Exploration of sexism in theoretical views of women and in therapy; alternative views and therapeutic approaches
for women.

5404. FEMINIST CRITICISM OF CONCEPTS OF THE SELF. (4 cr; prereq 12 cr in WoSt courses or substantial work in
philosophy, religious studies, social sciences or psychology or I) Scheman

Traditional Views, and feminist alternatives to them, concerning the self and related notions such as human nature,
individualism, and transcendence, as expressed in philosophy, religion, moralitf, politiCS, art, and psychology.

5910. TOPICS IN WOMEN'S STUDIES. (4 cr per qtr [max 121; prereq L'I)
Selected tOPiCS supplementing regular disciplinary courses.

5911. WOMEN, COLONIALISM, AND UNDERDEVELOPMENT. (4 cr)
Impact of colonial domination and economic underdevelopment on lives of wome.' in Third World. strategies used
by women to resist, survive, and overcome oppressive conditions.

5970. DIRECTED STUDY. (1-5 cr per qtr [max 121; prereq I and L'I)

8510. FEMINIST THEORY AND METHOD. (4 cr; prereq six courses WoSt or equi, and I)
MUltidisciplinary methods, feminist theories; frameworks for feminist work; differences between feminist and
traditional research; development of skills for challenging assumptions in methods and theories that define
traditional fields,

8511. FEMINIST THEORY AND METHOD. (4 cr; prereq 5810 and I)
Continuation of 8510,

8910. FEMINIST WRITING SEMINAR. (1-4 cr; prereq 8510, passed prelims in degree-granting program or #)
Insures rigorous feminist research as primary element in final degree work. Objectives are to enable students to
write chapter or comparable segment of wrrting, e,g .. draft of Plan B paper; to train students in critical evaluation 01
feminist research in variety of diSCiplines; and to explore advantages and problems inherent in multidisciplinary
and/or interdisciplinary research.

8970. DIRECTED STUDY. (1-8 cr; prereq completion of courses approved by faculty supervisor and director of graduate
studies)

Allows students to register for independent readings with appropriate program faculty,
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Graduate Offerings,
Duluth Campus
GENERAL INFORMATION

At the University of Minnesota, Duluth, the Graduate School offers programs for the
master of arts degree in art (emphasis art education, studio art), education (emphasis
music), educational psychology (emphasis counseling, special education), English, and
communicative disorders. Programs for the master of science degree are offered in
biology, chemistry, geology, and physics. In addition, the master of business administration
degree is offered. The programs are under the jurisdiction of the dean of the Graduate
School and have admission, candidacy, and degree requirements comparable to their
counterpart programs on the Twin Cities campus. General Graduate School regulations,
including those for minimum degree requirements, apply to programs offered on the Duluth
campus (see the General Information section at beginning of this bulletin).

FINANCIAL AID AND OTHER ASSISTANCE
A limited number of fellowships and scholarships are available through the Graduate

School. Forms for applying for these awards may be obtained in the Office of the Assistant
Dean of the Graduate School, 431 Darland Administration Building, Duluth.

International students are eligible to apply for international student tuition scholar
ships. A special form is required for this purpose. These awards are usually made during
spring quarter. International students should submit their completed application to the
Graduate School as early as possible. For information, write to the international student
adviser, 101 Kirby Student Center, University of Minnesota, Duluth, MN 55812.

Assistantships are normally granted through the individual departments. Information
about them can be obtained by writing to the department director of graduate studies.

Some residence counseling positions may be available. For information, write to the
Housing Office, 149 Lake Superior Hall, University of Minnesota, Duluth, MN 55812.

Inquiries regarding loan funds, living accommodations, employment, and placement
should be addressed to the Vice Provost for Student Affairs, 251 Darland Administration
Building, University of Minnesota, Duluth, MN 55812.

PROGRAM STATEMENTS
Brief descriptions of the various degree programs are listed below. Further details are

available from the directors of graduate studies designated. Course offerings are listed in
the Duluth General Bulletin.

General information concerning graduate work on the Duluth campus may be obtained
from the Office of the Assistant Dean, 431 Darland Administration Building, Duluth.

Art
Director of Graduate Studies-Associate Professor Alyce Coker.

Degrees Offered-M.A. (Plan B only) emphasis art education; M.A. (Plan B only)
emphasis studio art.
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Graduate Offerings, Duluth Campus

Prerequisites for Admission-Interest in teaching art or individual development in
the studio is required. The normal prerequisite for admission is a BA, B.S., or B.F.A.
degree in art. However, individuals with undergraduate degrees in other disciplines who
have completed a substantial number of credits in art course work may be considered for
admission. Deficiencies in undergraduate preparation may be made up concurrently with
graduate work.

A portfolio or slides (15 to 20) of original work or tapes and films of art activities is
required as part of the application. These should be sent or delivered to the director of
graduate studies of the Department of Art when submitting application forms to the
Graduate School office. The art department Graduate Applicant Review Committee
recommends an on-campus interview when feasible.

Emphasis Art Education-In general, the studio courses taken should be in several
areas rather than in one area of concentration. A Plan B research project of 9 credits is
required in an area of art education. The final oral examination will Gover the contents of the
research project and its supporting paper. The suggested program consists of 20 credits in
art education and education; 16 credits in the related field (studio art), and 8 credits in a
second related field (art history).

Emphasis Studio Art-While concentration in one of the studio areas may be
desirable in certain cases, it is expected that students interested in teaching will plan work
in several studio areas. It is recommended that all students use art history as one of the
related areas. For those students whose objective is teaching, art education is recom
mended as the second related field. A satisfactory eXhibition of the student's work in the
Tweed Museum of Art is a major requirement for the M.A. degree. An oral examination
covering course work and the area of the supporting paper is the final step in completion of
this program. Full-time attendance for three quarters and summer work are required. The
suggested program consists of 30 credits in studio art and 14 credits in a related field (art
history).

Biology
Director of Graduate Studies-Associate Professor George E. Ahlgren.

Degree Offered-M.S. (Plan A and B)

Prerequisites for Admission-Introductcj biology plus at least 24 additional
quarter credits of approved course work in biology, inorganic and organic chemistry,
introductory calculus, and a sequence in general or introductory physics are required.
Students with deficiencies may be admitted with the provision that equivalent course work
or approved substitutions be completed during the first year of graduate study. Students
must submit test scores, not more than two years old, from the Graduate Record
Examination General Test (verbal, quantitative, and analytical sections) and from the
Subject (Advanced) Test in biology as part of their application materials.

Prior course work and Graduate Record Examination scores will be used to ascertain
proficiency in the areas of general biology, genetics, cell biology, and ecology. Such
proficiency will be considered in the admission deliberations.

Language Requirement-None.

Degree Requirements-Candidates following either plan must present a department
seminar near the end of their studies and must pass a written and/or oral final examination.
For Plan A, 8 credits must be completed in a related field(s) or 9 credits in a minor field. For
Plan B, 8 credits must be completed in a related field(s).
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Communicative Disorders

Business Administration
Director of Graduate Studies-Associate Professor Kjell R. Knudsen.

Degree Offered-M.B.A. (Plan B only).

Language Requirement-None.

Credit Requirements-A minimum of 45 credits.

Major Field Requirements-A total of 27 credits in 8xxx courses in the M.BA core is
required. In addition, 9 credits in an M.BA research project are required, including 3 credits
of course work in research methodology.

Related Field Requirements-A total of 9 credits in supporting fields.

Chemistry
Director of Graduate Studies-Professor James C. Nichol.

Degree Offered-M.S. (Plan A and B).

Prerequisites for Admission-Undergraduate chemistry major, including a junior
senior level course in inorganic chemistry, one year of physical chemistry, mathematics
through calculus, and one year of college physics, preferably taught using calculus.
Students lacking some of these prerequisites may make up deficiencies concurrently with
graduate work.

Language Requirement-For Plan B, none. For Plan A, proficiency in German, with
substitution or waiver permitted in special cases by petition to the program faculty, is
required. Proficiency may be demonstrated by (a) completion within the past five years of
the 1OIh quarter credit (or semester credit equivalent) of a general purpose college foreign
language sequence with a grade of B or better, or the 15th quarter credit (or semester credit
equivalent) of such a sequence with a grade of C, or (b) scoring at or above the 55th
percentile on the Graduate School Foreign Language Test.

Thesis Emphases-For Plan A, analytical chemistry, biochemistry, inorganic chem
istry, organic chemistry, physical chemistry.

Major Requirements-The specific program is worked out to best serve the interests
of the student. All students will complete at least three of the five core courses: Chem 571 0,
5720, 5730, 5740, and 5750.

Other Requirements-The final examination for Plan A is oral, and the final
examination for Plan B is either oral or written, at the discretion of the examining committee.
For both Plan A and Plan B, proficiency examinations must be laken prior to initial
registration, and attendance and presentation at the chemistry seminar are required. For
Plan B, preparation of three papers in the major and related fields is required.

Communicative Disorders
Director of Graduate Studies-Professor John T. Hatten.

Degree Offered-MA (Plan B only).
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Graduate Offerings, Duluth Campus

Prerequisites for Admission-Bachelor's degree in communicative disorders or 49
quarter credits in speech/language pathology, audiology, speech/language/hearing sci-
ence, or related areas. Although no specific amount of clinical experience is required for ~
admission, candidates with fewer than 100 supervised hours of clinical practice may need
additional time to complete the degree.

Language Requirement-None.

Major Requirements-42 credits in communicative disorders are required, including
CD 5375, 5505,5500,5575,5600,5956,8100,8175,8205,8275,8305,8405,8475, and
8956 (6 credits).

Other Requirements-Final written and oral examinations. Plan B projects may be
completed in conjunction with any course or in CD 8900. All such projects must be planned
and carried out in consultation with a faculty member from the department.

Education
Director of Graduate Studies-Professor William C. Gemeinhardt.

Degree Offered-M.A. (Plan B only).

Prerequisites for Admission-A minimum of 15 quarter credits in education.

Language Requirement-None.

Credit Requirements-The 4 to 9 credits for the Plan B project(s) are to be included in
the major. A minimum of 8 credits must be completed in one or more related fields outside
the major.

For information about the master of education degree program, contact the dean of the
College of Education at Duluth.

Education With Emphasis in Music Education
Director of Graduate Studies-Associate Professor Jean Swanson.

Degree Offered-M.A. (Plan B only)

Prerequisites for Admission-Undergraduate degree with a major emphasis in
music. Ordinarily, applicants should qualify for teaching licensure. Diagnostic examina
tions-placement tests in music theory and applied music are required for all entering
students.

Major Requirements-A minimum of 27 credits in music education are required. The
Plan B research project for 9 credits is included as part of the 27 credits. Five additional
credits in music education, music, or other areas must be completed.

Related Field(s) Requirements-A minimum of 12 credits is required in the related
field of music. Areas outside of music education and music may be included to complete the
44 credits required for the degree.

Educational Psychology
Degrees Offered-M.A. (Plan B) with emphasis on counseling; M.A. (Plan B) with

emphasis on special education.
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M.A. (PLAN B) WITH EMPHASIS ON COUNSELING

~ Director of Graduate Studies-Professor Moy F. Gum.

Prerequisites for Admission-A minimum of 6 quarter credits in psychology,
satisfactory performance on the Miller Analogies Test, evidence of social service activities
and experience related to guidance interests, and recommendation of the previous
employer. Successful teaching or social service work is helpful (most states require public
school counselors to have teacher licensure).

Language Requirement-None.

Major Requirements-SO to 65 graduate credits in psychological foundations (PsyF)
and psychological applications (PsyA), of which 6to 9 credits will count toward the research
project requirement (see below).

Related Field Requirements-A minimum of 8 credits must be taken outside the
major.

Other ReqUirements-Completion of 6to 9 credits of Plan B projects (PsyF 8050), a
final written comprehensive examination, and when required, an oral examination.

M.A. (PLAN B) WITH EMPHASIS ON SPECIAL EDUCATION

Co-director of Graduate Studies-Associate Professor Uwe H. Stuecher.

Prerequisites for Admission-A baccalaureate degree in psychology, education, or
related area, satisfactory performance on the Miller Analogies Test, evidence of activity or
experience in work with or on behalf of handicapped individuals, and supportive recom
mendations. If applicant is also seeking licensure in special education, a basic teaching
license at the elementary or secondary level is required.

Language Requirements-None.

Major Requirements-A minimum of 46 graduate credits in special education and
psychological foundations, of which 6 to 9 will pertain to the research project requirement
(Plan B paper).

Related Field Requirements-A minimum of 8 credits must be taken outside of the
major fields of special education or psychological foundations.

Other Requirements-Completion of 6 to 9 credits of Plan B projects (SpEd 8000), a
final comprehensive examination, and, when required, an oral examination.

English
Director of Graduate Studies-Associate Professor Katherine L. Basham.

Degrees Offered-M.A. (Plan B); M.A. (Plan B) with emphasis on teaching.

M.A. (PLAN B)

PrereqUisites for Admission-A minimum of 27 quarter credits in English, 12 of
which must be in the upper division. Students who have not had satisfactory courses in
Chaucer, Shakespeare, Milton, and linguistics must take the necessary courses as part of
their regUlar graduate program.
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Graduate Offerings, Duluth Campus

Language Requirement-Reading knowledge of French, German, Latin, Greek,
Italian, Spanish, or Russian.

Major Requirements-20 to 36 credits in English courses in literature, Iinquistics,
writing, or other areas.

Related Field Requirements-A minimum of 8 credits in a field(s) related to the
major. Linguistics can be taken as a related field or as a designated minor.

Other Requirements-Completion of a two-day, five-hour written examination
containing the following sections: (1) analysis of a text selected prior to the examination; (2)
discussion of questions on a reading list prepared by the candidate and approved by the
graduate committee; and (3) discussion of questions on a related field.

Before taking the examination, the student must submit two or three projects (normally
papers) totaling 120 hours of effort. The projects will normally be completed in connection
with graduate courses in English or in a related field. Completed projects must be approved
by a member of the graduate faculty.

M.A. (PLAN B) WITH EMPHASIS ON TEACHING

Prerequisites for Admission-32 credits in English (appropriate courses in literature
and/or language and/or advanced composition), including 16 in the upper division.

Major Requirements-A minimum of 36 credits in the following categories: literature
and literary analysis, linguistics, rhetoric and composition theory, methods of instruction,
and electives.

Related Field Requirements-Same as for M.A. (Plan B) program above.

Other Requirements-A foreign language, as required for the M.A. program, or 8
credits of graduate course work in addition to the minimum 44 credits.

Candidates will take a comprehensive examination, which will include both wri~en and
oral sections. The examination will be individually designed to test the student's knowledge
in the program of studies completed.

The Plan B project requirement is the same as for the MA (Plan B) program.

Geology

Director of Graduate Studies-Professor David G. Darby.

Degree Offered-M.S. (Plan A and B).

Prerequisites for Admission-An undergraduate major in geology, geophysics, or a
related earth science with a summer field camp and one year each of college mathematics
including two terms of calculus, college chemistry, and college physics. Candidates with
degrees in chemistry, physics, biology, engineering, or other disciplines may be admitted
on an individual basis.

Language Requirement-None.

Other Requirements-Advisory examination during the first quarter of residency, a
SUbject examination during the third quarter, and an oral thesis defense.
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Physics

Physics
Director of Graduate Studies-Associate Professor Bo R. Casserberg.

Degree Offered-M.S. (Plan A and B).

Prerequisites for Admission-Undergraduate degree in physics or equivalent.

Language Requirement-None.

Major Requirements-At least 20 credits in six approved physics courses numbered
above 5103, including at least 6 credits chosen from 5123 or 5124 or 5125 (no more than
one of these three courses), and 5109, 5166, 5174, 5176, 5177, and 5176.

For a more interdisciplinary concentration-for example, in geophysics-an individu
alized program can be planned by the student and his or her adviser to suit the student's
needs and interests. Such a program must be approved by the director of graduate studies.

Related Field Requirements-6 credits in related fields outside of physics, such as
biology, Chemistry, geology, or an interdisciplinary study in environmental problems. A
student who wants to complete a minor must complete 9 credits in a single department
outside physics.
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BUILDING ABBREVIATIONS AND
BUILDING ACCESSIBILITY INFORMATION

ST. PAUL

ABLMS, Andrew Boss Laboratory-Meat Sci-
ence to *

AgEng, Agricultural Engineering 0 *
Agr, Agronomy.
AgrPGGh, Agronomy/Plant Genetics

Greenhouse
AlderH. Alderman Hall to *
AnAren. Animal Arena
AnScVM, Animal Science. Veterinary Medicine
0*

Berry, Berry House (1304 Cleveland Ave N)
o

BioSci, Biological Sciences Center 0 *
CentLib, St. Paul Campus Central Library to *
ClaOff, Classroom Office Bldg to *
CofH, Coffey Hall to *
DinC, Dining Center to *
EBCEC, Earle Brown Continuing Education

Center to * L
FScN, Food Science and Nutrition to *
GorL, Gortner Laboratory of Biochemistry to *

GmH, Green Hall to * L
Gym, Gymnasium.
HckrH, Haecker Hall 0
HodsonH, Hodson Hall to *
KaufL, Kaufert Laboratory to *
McNH, McNeal Hall to * L
NorH, North Hall •
PalmC, Palmer Classroom Building 0
PetH, Peters Hall 0
PlSci, Plant Sciences.
SnH, Snyder Hall
Soils to *
StakH, Stakman Hall of Plant Pathology.
StCen, Student Center to * L
VetA, Veterinary Anatomy 0
VetDL, Veterinary Diagnostic Laboratories.
VetS, Veterinary Science.
VetTchHos, Veterinary Teaching Hospitals 0
VoTech, Vocational-Technical Education to * L
Weigley, Weigley House( 1316C1evelandAveN)

CODES:
to = accessible building
o = partially accessible
• = inaccessible building
• = elevator
L = adapted restroom

For a map, Guidefor the Handicapped, and further information, contact Physical Planning at 373-5765
or Office for Students with Disabilities at 376-2716.
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BUILDING ABBREVIATIONS AND
BUILDING ACCESSIBILITY INFORMATION

MINNEAPOLIS

West Bank
AndH, Anderson Hall Jf!J *
ArtB, Art Building (2020 Washington Ave S) 0
BlegH, Blegen Hall Jf!J * L
Law, Law Building Jf!J * L
MdbH, Middlebrook Hall Jf!J * L
Mgmt/Econ, Management/Economics Building Jf!J *
OMWL, O. Meredith Wilson Library Jf!J * L
RarigC, Rarig Center Jf!J * L
SocSci, Social Sciences Building Jf!J *
WBU, West Bank Union Jf!J L
WilleyH, Willey Hall Jf!J * L

CODES:
Jf!J = accessible building
o = partially accessible
• = inaccessible building
* = elevator
L = adapted restroom

For a map, Guide/or the Handicapped, and further information, contact Physical Planning at 373-5765
or Office for Students with Disabilities at 376-2716.
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BUILDING ABBREVIATIONS AND
BUILDING ACCESSIBILITY INFORMATION

MINNEAPOLIS

East Bankr A,,,H. A'''m," 1],11 D

f

AmundH, Amundson Hall t!J * L
ApH, Appleby Hall. *

I Arch, Architecture t!J * L
Armory []

~
BellMus, Museum of Natural History t!J * L
BFAB, Bierman Field Athletic Building [J * L
Botany [J
BoynHS, Boynton Health Service t!J * L
BuH, Burton Hall t!J * L
CenH, Centennial Hall
ChDev, Child Development t!J *
ChRC, Children's Rehabilitation Center t!J * L
CivMinE, Civil and Mineral Engineering t!J * L
CMU, Coffman Memorial Union t!J * L
CookeH, Cooke Hall •
DiehlH, Diehl Hall t!J *
DVCCRC, Dwan Variety Club Cardiovascular

Research Center t!J * L
EddyH, Eddy Hall •
EdHAn, Eddy Hall Annex
ElectE, Electrical Engineering [J
EltH, Elliott Hall t!J * L
ExpE, Experimental Engineering.
FieldHse, University Field House
FolH, Folwell Hall t!J * L
FordH, Ford Hall t!J * L
FraserH, Fraser Hall [J
FronH, Frontier Hall t!J *
HL, St. Anthony Falls Hydraulic Laboratory (Hen-

nepin Island)
HSUnitF, Health Sciences Unit F t!J * L
JacH, Jackson Hall t!J *
JOAd, Jackson-Owre Addition t!J *
JohH, Johnston Hall t!J * L
JonesH, Jones Hall •
KlaCt, Klaeber Court [J
KoltH, Kolthoff Hall t!J * L
LindH, Lind Hall t!J * L
LyonL, Lyon Laboratories

Mayo, Mayo Memorial t!J * L
MechE, Mechanical Engineering t!J * L
MinMet, Mines and Metallurgy t!J *
MlrdH, Millard Hall t!J *
MMA, Mayo Memorial Auditorium [J
MoosT. Moos Health Sciences Tower t!J * L
MorH, Morrill Hall t!J * L
MRRC, Mineral Resources Research Center.
MurH, Murphy Hall •
MusEd, Music Education.
NichH, Nicholson Hall t!J * L
NMA, Northrop Memorial Auditorium t!J * L
NorrisH, Norris Hall [J L
OwreH, Owre Hall t!J * L
PeikG, Peik Gym [J
PeikH, Peik Hall [J *
Phys, Tate Laboratory of Physics [J *
PiH, Pioneer Hall [J
PillsH, Pillsbury Hall •
PtH, Pattee t!J *
PWB, Phillips Wangensteen Building t!J * L
SaH, Sanford Hall •
SciCB, Science Classroom Building [J *
ScottH, Scott Hall •
ShepLab, Shepherd Laboratories t!J *
ShevH, Shevlin Hall •
SmithH, Smith Hall t!J *
Stad, Stadium [J L
TerH, Territorial Hall •
TNA, Temporary, North of Appleby.
TNCE, Temporary, North Court of Engineering.
YFWCRC, YFW Cancer Research Center
VinH, Vincent Hall t!J *
WaLib, Walter Library t!J * L
WesH, Wesbrook Hall •
WmsA, Williams Arena [J L
WmsonH, Williamson Hall t!J * L
WullH, Wulling Hall [] *
Zoology t!J * L

CODES:
t!J = accessible building
[J = partially accessible
• = inaccessible building
* = elevator
L = adapted restroom

For a map, Guidefor the Handicapped, and further information, contact Physical Planning at 373-5765
or Office for Students with Disabilities at 376-2716,
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Academic Freedom and Responsibility ... 27
Academic Rank and Admission to the Graduate

School (see Admission)
Access to Student Educational Records . 2
Accounting 98
Administrative Fellowships 28
Admission 3

Academic Rank and Admission to the
Graduate School 6

Application Fee....................... 4
Application Procedure 5
Change of Campus 6
Change of Major or Degree Objective. 6
Course Work Only 6
International Applicants 4
Readmission .. . . . . . . . . . . . . . . . . . . . . .. 6
Requirements 3
Test Data ... " . . . 4
Transient Graduate Students 6

Adult Education 178
Adult Special Status, Transfer of

Credit From 13, 14
Aerospace Engineering and Mechanics " 42
Afro-American and African Studies 539
Aging 39
Agricultural and Applied Economics 47
Agricultural Education 526
Agricultural Engineering 51
Agricultural Engineering Technology 54
Agricultural Journalism, Information and .. 541
Agronomy 55
Akkadian 361
Albanian .. . , 253
American Indian Studies 540
American Legal Institutions 57
American Studies 58
Anatomy 59
Ancient Near Eastern and Jewish

Studies 361
Ancient Studies 62
Anesthesiology 63
Animal Physiology 64
Animal Science 65
Anthropology 69
Apparel (Home Economics) 292
Application Fee......................... 4
Application Procedure (see Admission)
Arabic .485
Aramaic 361
Archaeology 142
Architecture 73
Art Education .176
Art History 77

Arts, Studio 496
Assistantships and FElliowships 27
Astronomy and Astrophysics 82
Audiology (see Communication Disorders)

Bengali .486
Biochemistry 84

Biological 85
Medical 87

Biology 88
Biomedical Engineering 90
Biometry and Health Information

Systems 92
Biophysical Sciences 93
B~~ ~

Business Administration 97, 101
Business and Marketing Education 528
Business, Government, and Society 101
Business Law 101
Business Taxation 97

Candidacy for the Ph.D. Degree 21
Cell and Developmental Biology ... 112
Change of:

Campus............................. 6
Degree Objective 6
Examining Committee (see Examinations

under Master's Degree or Doctor of
Philosophy Degree)

Major..... 6
Program for the Degree (see Master's

Degree or Doctor of Philosophy Degree)
Registration 8

Chemical Engineering and Metallurgy
and Materials Science 115

Chemical Physics 121
Chemistry 121
Chicano Studies 540
Child and Adolescent Psychiatry 421
Child Psychology 127
Chinese 162
Civil Engineering 129
Classical Area Studies 137
Classics 137, 140
Commencement (see Graduation)
Committee on Institutional Cooperation

Traveling Scholar Program 26
Communication Disorders 143
Comparative Literature 146
Computer and Inforrnation Sciences 148
Continuing Education and Extension,

Transfer of Credit From 13, 14
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Continuous Registration Requirement
(see Registration)

Control Science and Dynamical Systems. 153
Correspondence Study, Transfer of

Credit From 14
Council of Graduate Schools in the

United States: Resolution Regarding
Financial Oilers 27

Council of Graduate Students 26
Counseling 196
Course Work Only (see Admission and

Tuition and Fees)
Credit Hour Definition 10
Credit Requirements, Minimum (see Master's

Degree or Doctor of Philosophy Degree)
Curriculum and Instruction 174
Curriculum and Instructional Systems 177

Dance , 390
Decision Sciences 102
Degree Objective, Change of 6
Degrees Ollered , ,.................. 10
Dentistry 154
Dermatology 160
Design (Home Economics) 294
Diagnostic Roentgenology 456
Doctor of Education Degree 25
Doctor of Musical Arts Degree 25
Doctor of Philosophy Degree .,......... 20

Candidacy, Ollicial ,..... 21
Changes in Approved Program, or

Preliminary Oral Examining
Committee 21

Continuous Registration Requirement .. 8
Credit Requirements, Minimum (see

Major Work or Minor or Supporting
Program below)

Examinations
Final Oral 23
Preliminary Oral ,............ 21
Preliminary Written 21

Grade Requirements, Minimum 20
Graduation, Clearance 24
Language Requirement 21
Major Fields, List of .. ,.............. 10
Major Work ,. 20
Minor 20
Program, Official 20
Registration Requirement 20
Supporting Program 20
Thesis ,............ 22

Change in Title 23
Language ,.................... 23
Preparation 23
Registration ,................ 23
Reviewers ,.......... 23
Thesis Proposal 23

Time Limit for Earning the Doctoral
Degree ,................... 21

Transfer of Credits .. , ,..... 14

Doctor of Philosophy Degree in Clinical
Medicine (see Doctor of Philosophy Degree)

Doctoral Candidate Registration (see
Registration)

Duluth Graduate Programs 545

East Asian Studies 161
Ecology ... .. 164
Economics 168
Education 173
Education, Doctor of 25
Educational Administration 190
Educational Psychology 195
Electrical Engineering 207
Elementary Education 180
Employment ,.......... 39
Endodontics 155
Engineering, Professional Master's

Degree in , 18
English 214
English as a Second Language 220
Entomology 221
Environmental Health 224
Epidemiology . 225
Equal Opportunity Statement 2
Equal Opportunity, Ollice of 7
Examinations (see Master's Degree or

Doctor of Philosophy Degree and
"Fields of Instruction" section)

Experimental Surgery , 500

Family Planning Administration 226
Family Practice and Community Hea~'h .. 227
Family Social Science 230
Fellowships and Assistantships 27
Finance .. . . , 103
Financial Aid 27

Ollice of Student Financial Aid 40
Financial Oilers, Resolution Regarding .. 27
Fine Arts, Master of , .. 18
Fisheries , 233
Fluid Mechanics , 235
Food Science 237
Foreign Medical Graduate Examination in

the Medical Sciences ,...... 5
Forest Products 243
Forest Resources 245
Forestry , 242
French . , 249
French and Italian 248, 253

General College Assistantships 29
General Information 3
Genetics 253
Geo-Engineering 256
Geography 258
Geology and Geophysics 262
Geophysics 262
Geotechnology (see Geo-Engineering)
German 268
Germanic Philology 271
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Grading 9
Grades on the Official Program 10, 15,20
Grade Requirement, Minimum (see

Master's Degree or Doctor of Philoso-
phy Degree)

Grading Option 9
Incomplete Grades 10
Retaking Courses 10

Graduate Assistantships 28
Graduate Fellowships 29
Graduate Major Fields 10
Graduate Management Admission Test .. 4
Graduate Record Examination 4
Graduate Students, Council of 26
Graduation

Clearance for (see Master's Degree or
Doctor of Philosophy Degree)

Deadlines and Dates 15, 24
Greek 139
Grievance Procedures 27

Handicapped, Services for the 2
Hebrew 361
Higher Education 175, 189
Hindi .486
Hispanic Linguistics 272
Hispanic Literature 272
Hispanic and Luso-Brazilian Literatures .. 272
History 279
History of Medicine and Biological

Sciences 288
History of Science and Technology 289
Home Economics 291
Home Economics Education 530
Honorary Fellowships 39
Horticulture 298
Hospital and Health Care

Administration 301
Hospital Pharmacy 302
Housing 41
Housing (Home Economics) 296
Human Subjects in Research, Use of 26
Humanities 541

Incomplete Grades 10
Independent (COl respondence) Study,

Transfer of Credit From 14
Industrial Education 532
Industrial Engineering 334, 340
Industrial Relations 303
Information and Agricultural Journalism .. 541
Insurance, Risk Management and 111
International Relations (see Public Affairs

and Political Science)
International Student Adviser's Office .... 40
International Students

Assistance 40
Credentials 4
English Proficiency 5
Services 40

Italian 252

Japanese 163
Jewish Studies 362
Journalism (see Mass Communication)

Laboratory Medicine 307
Landscape Architecture 309
Language Requirement (see Master's

Degree or Doctor of Philosophy Degree)
Latin 139
Latin American Studies , 542
Law (see American Legal Institutions)
Libraries and Research Opportunities 3
Library Science " 312
Linguistics 315
Loan Assistance 40
Luso-Brazilian Literature .. , , 272

Major, Change of . ,...... 6
Major Fields for the Master's and

Doctoral Degrees, List of 10
Major Work (see Credit Requirements

under Master's Degree or Doctor
of Philosophy Degree)

Management 104
Management and Information Systems .. 106
Marathi 486
Marketing , 108
Marketing Education , 528
Mass Communication , 319
Master's Degree 14

Change in the Program 15
Clearance for Graduation 15
Grade Requirements, Minimum ""'" 15
Language Requirement ., ,." .. 15
Major Fields, List of ,...... 10
Plan A , 16

Credit Requirements, Minimum 16
Examinations ,.................. 16
Thesis ., , , ,... 16

Binding .. , ,. 16
Registration 16
Reviewers , , .. 16
Thesis Credits 16

Plan B 17
Credit Requirements, Minimum 17
Examinations ,. 17
Plan B Project(s) 17

Program, Official ,., 15
Registration Requirements ....•.... 14, 15
Time Requirement , 15
Transfer of Credits , ,... 13

Master's Degree in Engineering,
Professional .. ,.,." 18

Master of Architecture , ,.... 73
Master of Business Administration " .97, 109
Master of Business Taxation " 97
Master of Fine Arts . ..,............... 18
Master of Forestry 243
Master of Geotechnology , , 256
Master of Music 354
Master of Planning ., 429

J
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Master of Science Degree in Clinical
Medicine (see Master's Degree)

Master of Social Work .470
Mathematics 325
Mathematics Education 183
Mechanical Engineering and

Industrial Engineering 334
Mechanics (see Aerospace Engineering

and Mechanics)
Medical Microbiology 349
Medical Technology 342
Medicinal Chemistry 344
Metallurgical Engineering 352
Metallurgy and Materials Science .. 115, 119
Microbiology 346
Middle Eastern and South Asian Studies 486
Miller Analogies Test 4
Mineral Engineering 350
Mining Engineering (see Mineral Engineering)
Minor or Supporting Program (see Credit

Requirements under Master's Degree or
Doctor of Philosophy Degree)

Modern Greek 139
Museology 77
Music 353
Music Education 184
Musical Arts, Doctor of 25
Mycology 407

Near and Middle Eastern Studies 361
Neurology 362
Neurosurgery 363
Nuclear Medicine 456
Nursing 365
Nutrition 368

Obstetrics and Gynecology 370
Operations Management 110
Ophthalmology 371
Oral Biology 373
Oral and Maxillofacial Surgery 158
Oral Pathology 156
Oral Radiology 157
Orientation 7
Orthodontics 158
Orthopedic Surgery 374
Otolaryngology 375

Pathobiology 377
Pediatric Dentistry 158
Pediatrics 379
Periodontics 159
Persian .487
Pharmaceutics 380
Pharmacognosy 382
Pharmacology 383
Philosophy 385
Physical Education 389
Physical Medicine and Rehabilitation 394
Physical Therapy 395
Physics 397

Physiological Hygiene 402
Physioiogy 403
Placement Services 40
Planning 429
Plant Breeding 405
Plant Pathology 407
Plant Physiology 409
Political Science 412
Portuguese 273
Postdoctoral Associate 39
Professional Master's Degree in

Engineering 18
Program, Official (see Master's Degree

or Doctor of Philosophy Degree)
Prosthodontics 159
Psychiatry 420
Psychology 423
Psychology in the Schools

Training Programs 196
Public Affairs .429
Public Health 435

Radiology .455
Readmission (see Admission)
Recreation, Park, and Leisure

Studies 457
Registration 7

Changes in 8
Holds............................... 8
Requirements 7
Time 7
Varieties of 8

Related Fields (see Credit Requirements
under Master's Degree or Doctor of
Philosophy Degree)

Religious Studies 459
Research Assistantships 28
Residence Halls 41
Residency ReqUirement '" 9
Retaking Courses 10
Rhetoric 542
Risk Management and Insurance 111
ROTC, Army and Air Force 41
Russian 461
Russian Area Studies 460

Sanskrit 488
Scandinavian 462
SchedUling Examinations

Doctoral Final Oral 24
Doctoral Preliminary Oral 22

Scholarships (see Assistantships and
Fellowships)

School Health Education 393
Secondary Education 186
Sexual Harassment, Policies Regarding . 27
Social and Administrative Pharmacy .....465
Social and Philosophical Foundations

of Education 467
Social Work 470
Sociology 474
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Soil Science ",.,.............. . 482
South Asian Languages .485
South and Southwest Asian Studies .485
Spanish 274
Spanish-Portuguese 279
Special Education 196
Specialist in Education Certificate 19
Specialist in Library Science Certificate .. 312
Speech-Communication ' 488
Speech Pathology (see Communication

Disorders)
Statistics 492
Student Records . . .. 10
Student Status Registration (see Registration)
Studio Arts .496
Summer Special Status. Transfer of

Credit From 13. 14
Supporting Program (see Doctor of

Philosophy Degree)
Surgery . .. 500

Teacher Education 178
Teaching Assistantships 28
Termination of Graduate Student

Status 27
Test Data (see Admission)
Test of English as a Foreign

Language ,.,........................ 5
Theatre Arts 501
Therapeutic Radiology 506
Theriogenology 508
Thesis (see Master's Degree or Doctor

of Philosophy Degree)
Thesis Credit Registration (see Registration

and Master's Degree or Doctor
of Philosophy Degree)

Time Limit for Earning the Degree
(see Master's Degree or Doctor of
Philosophy Degree)

TOEFL (see Test of English as a Foreign
Language)

Transcripts , .4. 10
Transfer of Credit(s) 13
Transient Graduate Students

(see Admission)
Transportation and Business

Logistics 111
Traveling Scholar Prog-am 26
Tuition and Fees 8

Urdu 488
Urology 507

Veterinary Anatomy 509
Veterinary Medicine 508, 511
Veterinary Microbiology 516
Veterinary Parasitology 518
Veterinary Pathology 519
Veterinary Physiology and

Pharmacology 521
Veterinary Surgery, Radiology, and

Anesthesiology 522
Visiting Scholars 39
Vocational Education 534
Vocational and Technical Education 524

Water Resources 535
Wildlife 536
Women's Studies , 543
Writing 220

Youth Development and Research
(Home Economics) 297

Zoology 538
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Course Description Information

Course Numbering-Courses numbered from 5000 to 5998 (listed as 5xxx if
individual course number unspecified) are open to juniors, seniors, and graduate students
except in the School of Dentistry and a few departments of the Medical School. Those
numbered 8000 or above (8xxx) are open to graduate students only. Courses at the 1000
(1 xxx) and 3000 (3xxx) levels are for undergraduates and may not be applied to graduate
programs. Courses numbered 0000 to 0998 do not carry credit.

Sequence Courses-A hyphen between course numbers (e.g., 5121-5122-5123)
indicates a sequence of courses that must be taken in the order listed.

Series Courses-A comma between course numbers (e.g., 8301, 8302, 8303)
indicates a series of courses that may be entered any quarter.

Department Prefixes-In conjunction with course numbers, departments are desig
nated by a 2-,3-, or 4-letter prefix (e.g., CE for Civil Engineering, Pol for Political Science,
WoSt for Women's Studies). When no department prefix precedes the number of a course
listed as a prerequisite, that prerequisite course is in the same department as the course
being described.

Course Symbols-The following symbols are used throughout the course descrip
tions of all University bulletins to denote common and recurring items of information.

Courses in which graduate students may prepare Plan B projects.

t All courses preceding this symbol must be completed before credit will be granted for any quarter of the sequence.

§ Credit will not be granted if the equivalent course listed after this symbol has been taken for credit.

~ Concurrent registration IS allowed, or required, in the course listed after this symbol.

# Registration Override Permit. completed and signed by the instructor, is required for registration.

/', Registration Overrrde Permit. completed and signed by the unit offering the course, is required lor registration.

f,w,s,su Fall, winter, spring, summer (tallows the course number)

H Honors course (follows the course number),




