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Law School
I. GENERAL INFORMATION

The Law School of the University of Minnesota was established in 1888. It is a
charter member of the Association of American Law Schools and is accredited by the
American Bar Association. This accreditation validates the standards maintained by
the Law School and guarantees graduates the right to take the bar examination in any
state.

The University of Minnesota is located in a large metropolitan center, affording
easy access to federal, state, and local courts and governmental units. Students may
conveniently observe judicial, legislative, and administrative hearings, consult with
public officials and judicial personnel, and engage in research on public records of
these government units.

The faculty consists of 36 full-time, resident, professional law teachers who
devote their time to teaching, research, and public service in their respective fields. In
addition, prominent practicing lawyers lecture in the fields of their specialties.
Considerable emphasis is placed on the Law School's tutorial program, with small
numbers of students working closely with the faculty in seminars, in research, and in
courses devoted to legal planning and drafting.

The Law Alumni Association of the Law School undertook, in late 1967, a fund
raising campaign to establish and maintain several chairs in law for distinguished law
professors. Each year since its inception several of the country's outstanding legal
scholars have joined the faculty and brought new strength to the Law School

Law School Building
The Law School is housed in a new building at 229 19th Avenue South on the

West Bank of the Minneapolis campus. All Law School administrative, faculty, and
student offices and library facilities are housed in the building, which was dedicated
on April 4, 1978.

The new structure, funded principally by appropriations from the Minnesota
Legislature plus over $1 million in contributions from alumni and friends, eventually
will accommodate 800 students, 44 faculty members, and supporting staff. It was
designed to serve the educational aims of the Law School as formulated by its faculty
with the advice of a committee of practicing lawyers, judges, and educators from
other units of the University.

The 20 classrooms of different sizes will accommodate experimentation
in curriculum and teaching methods, emphasizing small group and individual
instruction.

The area for clinical education is readily accessible to the several thousand
clients served annually. The offices are equipped to facilitate training in interviewing,
counseling, negotiating, and trying and arguing cases. Actual trials are held in the
two courtrooms and appellate arguments are heard in the 200-seat classroom.
Through closed-circuit television, students in other classrooms are able to observe
the trials and arguments. The state public defender is also housed in the clinical area.

Student facilities include several lounges, typing rooms, group study rooms, a
locker room, and offices for student organizations.

The Law School's facilities are conveniently located for judges and lawyers in the
metropolitan area. Visiting attorneys will find ample work space, special rooms for
placement interviews, and convenient parking. Continuing education programs for
the bar are held in the building.
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General Information

The proximity of the Law School to the University's social science departments
and School of Business Administration should also help to encourage collaborative
efforts to study the role of law in our society.

Law Library
The library of the Law School, containing nearly 400,000 volumes, ranks seventh

in size among law school libraries in the United States and is an outstanding legal
research center. It is administered by a staff of 25.

Seating for over 900 is provided at tables, carrels, group study rooms, and
lounges. Special rooms are available for typing, reading microforms, photocopying
and computer assisted legal research.

Because of its strong collection of American and British statutes, session laws,
law reports, periodicals, treatises, publications of administrative agencies, appeal
papers, digests, encyclopedias, and other legal materials, in-depth scholarly re
search in practically any field of Anglo-American law can be conducted. The Rare
Book Room contains over 3,000 volumes of early English and American statutes,
reports, and treatises. The document collection contains large numbers of federal
and state government publications as well as documents of the United Nations and
other international organizations.

The Anglo-American collection includes a variety of legal materials of former
British Commonwealth countries such as India and Pakistan. The library also has
extensive sections devoted to foreign (especially Western European) and interna
tional law.

Law students may use most of the Law Library 24 hours a day, 7 days a week, a
privilege rarely extended to any student body. While the primary function of the
library is to serve the faculty and students of the Law School, its services are available
also to the facu lties and students of other departments of the University and to the
members of the bar.

Other Library and Research Facilities
Law students also make use of the general library system of the University, which

contains over 3,300,000 volumes. Wilson Library, which houses the principal collec
tion, is also located on the West Bank of the Minneapolis campus. In addition,
students may obtain permission to use the facilities of the Minnesota State Law
Library in the Capitol Building in St. Paul, where a vast collection of American legal
materials is available.

Equal Opportunity Statement
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,
creed, color, sex, national origin, or handicap. In adhering to this policy, the Universi
ty abides by the requirements of Title IX of the Education Amendments of 1972, by
Section 504 of the Rehabilitation Act of 1973, and by other applicable statutes and
regulations relating to equality of opportunity.

Inquiries regarding compliance may be directed to Lillian H. Williams, Director,
Office of Equal Opportunity and Affirmative Action, 419 Morrill Hall, 100 Church
Street S.E., University of Minnesota, Minneapolis, Minnesota 55455, (612) 373-7969,
or to the Director of the Office of Civil Rights, Department of Health, Education, and
Welfare, 330 Independence Avenue S.W., Washington, D.C. 20201.
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Admission

PREPARATION FOR LAW STUDY

The Law School requires a B.A. degree or its equivalent for admission but does
not prescribe any special prelaw college program. Its principal concern is that before
entering Law School students have a college education of considerable breadth,
including advanced courses in areas of special interest. Such an education is pro
vided through the major sequence and cultural distribution requirements of most
liberal arts colleges. The majors sequence insures study of one field in considerable
depth, while the cultural distribution insures a background in such diverse areas as
science and mathematics, philosophy and humanities, literature and composition,
and the social sciences.

Students who pursue an undergraduate program that does not include a major
field of study as a formal requirement should design their program so that a substan
tial emphasis in one field of study is identifiable. Although a major as such is not a
prerequisite, in-depth study in a single field is a better indicator of academic ability
than a wide scattering of introductory courses.

The Law School does not recommend particular areas of departments for prelaw
majors. While many prelaw students major in economics, history, or political science,
other departmental majors provide good background for law study and practice.
These include such areas as philosophy, the humanities, English, sociology, psy
chology, mathematics, the physical sciences, anthropology, geography, journalism,
speech, classics, and modern languages. The Law School welcomes and encour
ages a variety of educational backgrounds among its students. Each student's
education should be as broad as possible. Students should ordinarily endeavor to
take their electives in areas not too closely related to their major. For example,
students majoring in mathematics or physics would do well to take their advanced
electives in such areas as economics, political science, or history.

The Law School attaches special importance to work that will train students to
express themselves in the English language accurately, effectively, and forcefully.
The role of most lawyers, whatever their specialty, requires communication of ideas
through words, oral and written. Success in Law School, as well as in later years of
practice, depends in considerable measure upon development of the capacity for
effective verbal expression. Students should seize every opportunity to take courses
that require independent thought and writing and should also develop, through
courses or activities, their capacities for expressing themselves orally.

DEGREE REQUIREMENT FOR ADMISSION

Admission to the Law School requires the bachelor of arts degree or its equiva
lent. The degree of bachelor of science or bachelor of business administration
degree, with a well-balanced program, will be accepted as a substitute. The Law
School urges that students taking these last two degrees plan a program with as wide
a liberal education distribution as possible.

LAW SCHOOL ADMISSION TEST

Each applicant for admission is required to take the Law School Admission Test
(LSAT) given by the Educational Testing Service of Princeton, New Jersey. This half
day test is designed to measure certain intellectual capabilities important in the study
of law, especially academic ability and command of written English.

The test is given in July, October, December, February, and April at selected
centers throughout the United States and in some foreign countries. One of these
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centers is the University of Minnesota. Normally the test is taken in October or
December of the senior year in college. It must be taken by February of the year in
which the applicant desires entrance.

Application forms for and information bulletins about the test can be obtained
from the University of Minnesota Law School, 290 Law Building, 229 19th Avenue
South, Minneapolis, Minnesota 55455; from the student's college office; or from the
Educational Testing Service, Box 944, Princeton, New Jersey 08540.

The completed application form, together with the required fee, must be re
ceived in Princeton 3 weeks before the test date. Early inquiry should be made to
obtain the exact dates for the tests.

RESIDENCE

Preference for admission to the Law School is given to residents of Minnesota.
To be classified as a resident, the University of Minnesota generally requires bona
fide residence for a period of 1 year and evidence of intent to be a permanent resident
of the state.

The Office of Admissions and Records of the University applies the residency
regulations and review procedures established by the Board of Regents. These
regulations and procedures are explained in the General Information Bulletin. This
bulletin is available at the information booths in Williamson Hall on the Minneapolis
campus and Coffey Hall on the St. Paul campus, or by writing to the Office of
Admissions and Records, 260 Williamson Hall, 231 Pillsbury Drive S.E., University of
Minnesota, Minneapolis, Minnesota 55455.

QUALITATIVE ADMISSION CRITERIA
Admission is limited to applicants who demonstrate potential for success in law

study and in the profession; however, not all who are qualified by this standard can be
admitted because of the high level of demand for legal education in the past few
years.

The Law School makes a careful study of each application for admission. Admis
sion decisions are not made merely by applying mechanical criteria; the applicant's
undergraduate record, usually spanning 4 years, requires careful interpretation.
Upward and downward trends in the grade point average are important as well as the
quality and difficulty of the course taken. A strong scholastic record is perhaps the
most significant indicator of potential success in Law School and, when combined
with the LSAT score, is the most reliable prediction of the level of achievement.

In addition to these criteria, the Law School Admissions Committee may con
sider scholastic honors, extracurricular activities, personal statements, letters of
recommendation, work experience, and other factors that indicate diversity of back
ground and academic promise.

APPLICATION PROCEDURE

Candidates for admission should obtain the application forms directly from the
Law School. The brochure sent with the materials contains specific procedures to
follow. The LSAT must b.e taken and a complete application submitted by March 1 for
admission the following September. First-year students are admitted only for fall
quarter, which begins in September. Applications should not be submitted prior to
October of the year preceding anticipated entry. A nonrefundable credentials exami
nation fee is required with each application: the fee is $5 for those who have been
granted a baccalaureate degree by the University of Minnesota, and $15 for others.

The University of Minnesota Law School participates in the Law School Data
Assembly Service (LSDAS), which provides a summary of an applicant's academic
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Expenses and Financial Aid

work, copies of college transcripts, and LSAT score. Applicants are required to
complete necessary information on the LSAT/LSDAS registration form and to have
their college send a transcript directly to the service. Applicants must register with
LSDAS by February 1.

REGISTRATION WITH BAR ASSOCIATION OFFICIALS

A number of states require a student to register with bar admission officials
before beginning law studies. Students should ascertain whether this is required in
the state in which they intend to practice. Such registration is not required in the state
of Minnesota.

TRANSFER AND VISITING STUDENT ADMISSION

Admission with advanced standing after completing 1 year of studies at another
law school or admission as a visiting student is possible for a year or less if the
applicant has been attending a law school that is a member of the Association of
American Law Schools. However, such admissions are very strictly limited and may
not be made at all in any given year. Due to the size of the regularly enrolled student
body, only outstanding individuals who could have been admitted here as first-year
students and who have superior law school records at comparable law schools may
be accepted. The deadline for advanced standing admission is June 1.

SENIOR CITIZENS

Minnesota residents 62 years or older may attend University classes tuition free
or for a minimal charge when space is available after all tuition-paying students have
been accommodated and provided they have completed specified course prerequi
sites. There is no tuition charge when a course is not taken for credit. If a course is
taken for credit, a fee of $2 per credit is charged. Students must pay any laboratory or
materials fees.

In the Law School, first-year courses are limited to 250 students meeting specific
requirements. The entire first-year program is a prerequisite for upper-class courses.
Senior citizens eligible to register for these courses should contact the Law School
office for more information.

ADDITIONAL ADMISSION INFORMATION

Current statistics and information about the admissions process at this law
school and all other American Bar Association approved law schools are contained
in the Prelaw Handbook prepared by the Association of American Law Schools and
the Law School Admission Council. The handbook also contains general information
about law study and the profession. It is available in college bookstores and law
school libraries.

Expenses and Financial Aid

FINANCIAL PLANNING AND ASSISTANCE

Responsibility for funding of educational and living costs rests with the student
and the student's family. Appropriate financial aid programs can provide assistance.
Students should not rely on the availability of loans and scholarships, however, until
their application has been approved or definite arrangements made. Assistance
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programs include scholarships, which require evidence of financial need, grants,
work-study, and loans.

Entering law students applying for scholarships must register with the Graduate
and Professional School Financial Aid Service (GAPSFAS). Application forms for the
service are available from the Law School Admissions Office of GAPSFAS, Box 2614,
Princeton, New Jersey 08540. Entering students applying for loans must register with
the American College Testing Program (ACT). Application forms for the ACT are
available from the Office of Student Financial Aid, 107 Armory, 15 Church Street S.E.,
University of Minnesota, Minneapolis, Minnesota 55455. Second- and third-year
students applying for scholarships or loans must register with the ACT as directed
above.

Loan programs include the National Direct Student Loan Program and Guaran
teed Student Loan Program. The Law School provides emergency loans to meet
short term needs arising from unanticipated financial problems, but loans may not be
available under all circumstances. A special program is also available to aid minority
group students

Scholarship stipends vary from about one-half to the total cost of tuition and
fees. Law scholarship donors are listed in the University of Minnesota Law Alumni
Association's Annual Report to the Partners in Excellence.

Renewal of financial assistance will depend upon meeting a specified grade
point average, financial need, and the funds available. Financial assistance must be
applied for each year.

EXPENSES
Tuition and fees, 1978-79 academic year-residents ....$1,400 (estimated)
Tuition and fees, 1978-79 academic year-nonresidents. . .$3,600 (estimated)

The estimated expenses for an unmarried resident law student are $4,500 per
year (assuming the student is not living at his or her parents' home). The estimated
expenses for an unmarried nonresident are $6,400.

EMPLOYMENT

The first-year class schedule of the Law School ordinarily requires the student's
full commitment to make the most of the course work and experience. Therefore,
students are urged not to seek outside employment or schedule other activities and
obligations outside their studies that could significantly interfere with the pursuit of
their education.

Housing
Most law students live in apartments, but a number live in University residence

halls or at the Gamma Eta Gamma law fraternity. Information about housing may be
obtained by writing to the Housing Office, Comstock Hall, 210 Delaware Street S.E.,
University of Minnesota, Minneapolis, Minnesota 55455.

Family housing for students is available in University-owned apartments. Inquir
ies about these facilities should be made to Commonwealth Cooperative, Inc., 1250
Fifield Avenue, St. Paul, Minnesota 55108.
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Student Activities and Honors

MINNESOTA LAW REVIEW

The Minnesota Law Review, established in 1917, is a legal periodical that pUb
lishes articles by leading experts in their fields as well as student prepared notes and
comments on recent legal developments. It is published under the direction of an
editorial board consisting of students selected on the basis of scholarship and
writing ability. Service on the Law Review is an experience in research, legal analysis,
and writing that enables students to develop professional skills and contribute to the
development of the law

LAW SCHOOL COUNCIL

The Law School Council is the student governing body of the Law School. Each
class elects three representatives to the council, and the president of the council is
elected by the entire student body

The council allows the student body to participate in the administration of the
Law School. Council representatives attend faculty meetings and meet with the
administration on a regular basis to directly convey student views. The council
appoints student members to the various student-faculty committees and is respon
sible for supervising the honor code system, which governs all academic work in the
Law School.

The council coordinates numerous student services and organizations. It serves
as the board of directors for the Law School Bookstore and determines bookstore
policies and the distribution of annual profits. The bulk of the funds are used to
support QUAERE, the award winning monthly student newspaper, and to finance the
activities of the Law Forum, which brings to the Law School speakers of national
stature representing a broad spectrum of interests and ideas. The council also funds
Law School intramural teams, publishes a school directory, and sponsors various
social events throughout the school year. Other student oganizations supported by
the council include the Environmental Law Society, local chapter of the Law Student
Division of the American Bar Association, National Lawyer"s Guild, Jewish Caucus,
Christian Legal Society, Third World Caucus, and Women's Caucus.

The Law School Council seeks to serve the wide range of student interests and to
draw on the individual talents of each law student to contribute to a better Law
School.

STUDENTS ON LAW SCHOOL COMMITTEES

Law students actively participate in the general governance of the Law School.
Students are appointed by the Law School Council to serve on faCUlty-student
committees dealing with such matters of concern as curriculum development, clini
cal programs, admissions, scholastic requirements, and teaching evaluation. In
addition to the formal faculty-student committees, the Law School Council appoints
student advisory committees to work with the library director and the placement
director in assuring that these vital services meet student needs.

Student members of faculty-student committees possess the same prerogatives
and powers as faculty members of the committees These include the right to vote,
the right to initiate committee business, and the opportunity to express views to the
full faculty before the faculty votes on committee recommendations. The faculty
student committee system is the heart of the Law School decision-making process,
and committee participation provides students with a ready avenue for suggesting
improvements in Law School policies and assisting in the continuing development of
the Law School.
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THIRD WORLD CAUCUS (TWC)

TWC was organized in 1975 to deal with problems that are common to black,
Latin, Asian, and American Indian students. The organization was not designed to
replace BALSA or LRLA. TWC has been closely involved in a tutorial program that
was set up for all third world law students at the University. TWC has also been
actively involved in the recruitment of minority students and faculty members.

BLACK AMERICAN lAW STUDENT ASSOCIATION (BALSA)

National BALSA was established in 1967 for the purpose of promoting the
professional needs and goals of black law students. Minnesota's chapter of BALSA
was founded in 1970. BALSA's initial project was the establishment of a third world
recruitment program. Most recently, BALSA has been involved in the areas of pre-law
school counseling, scholarships, and a tutorial program for third world law students
at the University of Minnesota BALSA has also begun to address the concern for the
responsibilities ot black law school graduates to the needs of the black community.

lA RAZA lEGAL ALLIANCE (lRlA)

LRLA is a national organization with local chapters in law schools throughout
the United States. The University of Minnesota Law School chapter, like the other
chapters, is dedicated to uniting lawyers, law students, and other legal workers in
functioning as an effective force in the service of the Spanish speaking people of our
area.

LRLA jOins With other third world legal organizations in supporting recruitment
of and tutorial and other educational opportunities for minorities.

WOMEN'S CAUCUS

The Law School Women's Caucus is a loosely structured group that speaks for
the interests of women in the Law School. The caucus operates through committees
with a number of purposes and projects: to recruit women into the profession and the
Law School: establish female-oriented law courses in both undergraduate and Law
School curricula: present educational programs of special interest to women but
open to all in the UniverSity community: maintain contact With practicing women
attorneys: and fight discrimination and promote the interests of women as a group
within the Law School.

The Womens Caucus meets occasionally during the school year and continues
some projects through the summer. Participation is open to law students and faculty
and staff members who support the purposes of the group.

JEWISH CAUCUS

The Jewish Caucus was formed in the spring of 1976 when a group of law
students decided to organize and express their opposition to the United Nations
resolution that equated Zionism with racism.

Although it is not a religious organization, the caucus tries to enhance the legal
education of students by presenting programs on topics of law and policy that have a
particular Jewish focus. In addition, the caucus seeks to express the concerns and
needs of Jewish students to the Law School and University administrations and to the
student body. Finally, the Jewish Caucus acts as a facilitator. It disseminates informa
tion on activities and opportunities of both general and Jewish interest, organizes
activities, and provides Jewish students with a community.
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ASSOCIATE MEMBERSHIP,
MINNESOTA STATE BAR ASSOCIATION

Students may become associate members of the Minnesota State Bar Associa
tion upon payment of $5 dues. This entitles them to all the privileges of full member
ship except the right to vote. Students may attend meetings and receive copies of
Bench and Bar, an association publication. Lectures by leading practitioners on
topics of special interest to those about to enter the legal profession are sponsored
by committees of the association. Some committees of the association are open to
student membership.

ORDER OF THE COIF

The Law School sponsors a chapter of the Order of the Coif, a national honorary
society for law students. Election to this society is made by the faculty at the close of
the senior year. Students in the upper 10 pecent of the graduating class in scholastic
achievement who have also served on the Law Review are eligible

GRADUATION WITH HONORS

Honor students receive their degrees cum laude, magna cum laude, and summa
cum laude in accordance with standards established by the faculty.

OTHER HONORS
Each year recognition is given to students with A and B averages by placing them

on the Dean's List. Recognition is also given to the student in each class who makes
the greatest improvement in his or her academic work over the preceding year.

Special Programs

CLINICAL LEGAL EDUCATION

The University of Minnesota Law School has pioneered the development of
clinical legal education. As early as 1913 the school placed its students in a clinical
setting by permitting them to work on law suits prior to graduation.

The growth of modern clinical programs was stimulated in 1968 by a grant from
the Council on Legal Education for Professional Responsibility. Since then clinical
programs have grown in size and quality.

Currently, clinical courses are offered in the following areas: juvenile law, crimi
nal law, prison problems and law, civil practice, appellate practice, social welfare,
and antitrust. Each course has both a classroom and supervised field component.
Students learn theory and acquire practical skills, litigation experience, and a keen
insight into institutional behavior. Because of the senior student practice rule, law
students "first chair" most of the cases they prepare for trial.

Students receive 3 quarter credits for clinical work in all of the above courses.
The number of students who may take any single clinical course or seminar IS limited,
usually to a maximum of 25.

GRADUATE STUDY IN LAW

The Law School does not have a regular program for graduate study in law.
Occasionally, however, for an outstanding student, it arranges a special program of
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academic work, research, and writing under the supervision of a member of the
faculty leading to the degree of master of laws (LL.M.). Normally, though, students
are advised to apply to one of the several law schools that offer regular graduate
programs.

COORDINATED LAW SCHOOL AND
GRADUATE SCHOOL STUDY

A student may simultaneously pursue a law degree and a graduate degree in
some department of the GI'aduate School

A student wishing to pursue coordinated study must apply separately to the Law
School and to the Graduate School Each school makes admission decisions using
its own standards. The first year of Law School must be taken as a block, so
concurrent graduate study is rarely possible during that year. Some graduate depart
ments require 1 year of their work to be taken in a similar manner, essentially
excluding law study during that period. Thereafter, selection of courses from both
schools is possible. Students are encouraged to apply for such programs before
entering Graduate School or Law School, but application after entry into one of the
schools is also possible.

The Graduate School and the Law School each administer their program re
quirements separately, and the student must conform to the requirements of each.
The principal advantages of coordinated study are the opportunity to apply some
courses toward both degrees and to gain insights into cross-disciplinary problems.

The student pursuin~1 a coordinated program pays tuition to only one of the
schools.

Students interested in such a program should contact the Law School and the
Graduate School at an early stage.

LAW AND PUBLIC AFFAIRS

One of the most frequently elected coordinated programs is offered with the
School of Public Affairs. In this program, the student usually spends 1 year full time in
the Law School, 1 year 'full time in the School of Public Affairs, and 2 years in
combined law and public affairs study. Normally students apply for this combined
program after completin~1 at least 1 year of Law School.

The School of Public Affairs program offers instruction in policy formulation,
administration, and evaluation, which may be especially valuable for lawyers who
plan to assume community leadership and governmental positions. For more infor
mation, contact the School of Public Affairs, 909 Social Sciences Building, 26719th
Avenue South, University of Minnesota, Minneapolis, Minnesota 55455.

MINOR IN LAW FOR GRADUATE STUDENTS

Subject to the requirements of the degree program and the approval by the major
department, a graduate student may earn a minor in law for either the master's
degree or the PhD. degree. Courses must be selected from among those offered in
the regular professional curriculum of the Law School. Many law courses have
prerequisites or enrollment limitations, so early planning of such a minor is essential.
Interested students should contact their major department to see if a law minor is
advisable and should also contact the Law School regarding availability of courses.

12
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MASTER OF ARTS DEGREE-AMERICAN LEGAL INSTITUTIONS

This degree is offered only to students who have completed law degrees at
foreign universities. It is intended to give such lawyers an understanding of the
American legal system and a background in the social, economic, and political
framework within which it operates.

Students in this program select most of their courses from the regular profes
sional offerings of the Law School. They also take courses from one or more other
departments of the University to fulfill the "related field' requirement of the Plan B
program in the Graduate School. There are no courses offered specially for candi
dates for this degree. At least 1 full year in residence is necessary, although students
may spend as long as 2 years in residence.

Since admission to the program is severely limited, applicants should clearly
specify the particular course of study they wish to pursue. Financial assistance is not
available for applicants for this program. Applications should be sent directly to the
Graduate School, 316 Johnston Hall, 101 Pleasant Street S.E., University of Minne
sota, Minneapolis, Minnesota 55455.

Placement
The Law School maintains a Placement Office for the benefit of its students and

graduates. The associate dean in charge of placement and the placement staff assist
law students and graduates seeking permanent, part-time, or summer employment

Each year, approximately 100 law firms, corporations, and government agencies
from allover the United States come to the Law School to interview students. In
addition, between 300 and 400 employers list notices each year asking that law
students or recent law graduates contact them about job opportunities.

The Placement Office also sponsors a series of career planning seminars, pro
vides each student with a placement manual, and maintains a placement library with
books, articles, and other information covering all aspects of legal employment and
the job search

A recent survey indicates that graduates of the class of 1977 were employed in
the following general areas. These percentages are similar to surveys of earlier
classes.

Employer
Law Firms
Business Concerns
Government
Judicial Clerkships
Legal Services
Military
Other

Percentage
61
12
10
8
5
1
3

Sixty-five percent of the 1977 graduates remained in the Twin Cities, 15 percent
located in outstate Minnesota, and 20 percent moved to other states. This geographic
distribution varies little from prior years The average annual income for these
graduates was $15,500.

Recent surveys indicate that between 65 and 70 percent of the graduating class
secured permanent employment prior to graduation, and by April of the following
year between 95 and 100 percent secured permanent positions.
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II. PROGRAM OF INSTRUCTION

Summary of Requirements
The program leading to the J.D. (juris doctor) degree requires 3 academic

years of full-time Law School study completed at prescribed levels of scholastic
achievement.

Purpose and Method
The curriculum of the Law School has three objectives: (1) to provide a thorough

and basic training in the law and legal techniques required for successful practice of
law and for scholarly work in law, (2) to create an understanding of and appreciation
for the role of the lawyer and legal tribunals in the administration of justice, and (3) to
prepare Law School graduates for the lawyer's responsibility to improve the adminis
tration of justice and to provide governmental and community leadership. Emphasis
is placed on an understanding of the history, principles, and purposes of legal
institutions, the operation of these institutions in the modern world, and the develop
ment of legal skills

The Law School uses a variety of teaching methods. The basic form of instruc
tion is the case and problem method, which centers around the critical study and
discussion of decisions by courts and administrative agencies. The decisions se
lected for study reflect both the evolution of the law and the efforts to arrive at
satisfactory solutions to difficult current problems. Instructors also make use of
textual and legislative materials. Study of decisions, texts, and legislation is supple
mented with hypothetical or real problems that students consider and solve.

These decisions and other legal materials give the student a realistic under
standing of the history and current state of the law. But the more important purpose
for using actual decisions as the basic teaching tool is to pose actual problems for
which the student must seek satisfactory solutions. The primary value of this method
of stUdy is the experience gained by the student in seeking the best solution for the
problem posed, not simply the understanding acquired concerning the decision
actually reached by the court; for the end product sought by the Law School is a
lawyer prepared to resolve new and difficult legal problems, thoroughly grounded in
knowledge and understanding of past legal tradition and present law.

Tutorial instruction is used extensively to develop the student's ability to solve
problems. In the first year every student is given specific problems to resolve. She or
he engages in independent research on and study of each problem and prepares a
legal memorandum, opinion letter, or brief. Analysis and writing are then closely
scrutinized by an upperclass student and, after a conference, a second or even a third
draft is prepared with the same procedure of scrutiny and discussion.

Course of Study
The normal course load is 15 hours per week in the first year and 12 to 18 hours

per week in the second and third years. Additional work cannot be taken without the
dean's approval. Attendance at all classes and all special lectures is required. The
first-year program includes the required courses listed in the following section and
one or two electives. The second- and third-year programs are largely composed of
electives, allowing the student to choose from a wide variety of specialized courses
and seminars. A total of 133 credit hours are required for graduation. The schedule
for each year is available in the dean's office in the late summer.
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Beginning students are admitted only in the fall of the year and are expected to
register and attend an orientation day immediately preceding the regular opening of
classes.

FIRST YEAR
(All first-year courses required except for an option of one or two electives in spring quarter. The approved
electives will be announced prior to spring registration.)

CONSTITUTIONAL LAW (5007). (6 cr) Clark. Freeman. Morrison

judicial review; distribution of powers under federal system national powers, state powers, intergovern
mental relations; limitations on governmental power: claims made on behalf of economic and property
interests, personal liberties, equality under the law

CONTRACTS (5001). (9 cr) Bryden. Friedman. Hudec

Basic course In law of contract and promissory obligation and legal and equitable remedies for breach;
formation of conracts; legal validity and construction; breach: conditions; third-party rights; the Uniform
Commercial Code, Articles 1 and 2

LEGAL RESEARCH (5003). (5 cr) Grossman. first-year faculty in small sections, and instructors

The use of a modern law lIbrary for research; preparation of memoranda and briefs with tutorial instruction
In legal analysis and legal writing. Prof, Grossman presents the material on legal bibliography. Each first
year small section is normally subdivided into four research groups, with the chief responsibility for
instruction in each group borne by an upperclass instructor working closely with the professor instructing
the section

PROCEDURE (5006). (9 cr) Cound, Park, Wolfram

JUrisdiction, pleading, discovery, practice, pretrial motions, trial, jUdge-jury relationships, directed ver
dicts, and res jUdicata

PROPERTY I (5004). (6 cr) Gelpe (winter quarter), Moore. Munzer

Legal doctrines relating to possession of real and personal property, estates in land and future interests,
limitations on the use of land, and landlord-tenant law.

TORTS (5005). (6 cr) Marshall. Nemerson, Welssbrodt

Civil liability for inflictIOn of harm, including intentional inflictIOn of physical harm and defenses, the
negligence cause of action, and strict liability; function of tort law; infliction of harm from insult, indignity,
and shock, including defamation; misrepresentation and other forms of infliction of economic harm.

SECOND AND THIRD YEARS
ACCOUNTING FOR LAWYERS (5112) (3 cr: S-N grading only) Kilbourn

Double entry bookkeepIng; realization and recognition of income: matching of costs and revenues;
Inventory and depreciation methods; formation of accounting principles; basic theory of accounting and
major current problems Including hotly debated Issues of accounting principles. DeSigned to acquaint the
student with financial affairs and with the shortcomings of present fi_nancial statements.

ADMINISTRATIVE LAW (5606). (4 cr) Auerbach. Gifford, Welssbrodt

Function of administrative agencies In our society; legislative, judicial (including constItutional), and
executive controls of administrative agencies; interrelations of legislative, jUdicial, executive, and admin
istrative agencies in development of public policy; internal decision-making processes of administrative
agencies. Most practitioners are likely to spend more of their time dealing with administrative agencies
than litigatmg in court The modern practice of law therefore requires a knowledge of the administrative
process at both federal and state levels

ADMIRALTY (5612). (3 cr) Cound

Admiralty jurisdiction, maritime liens. sailors and harbor workers, personal injury and death remedies,
cOllision, limitation of liability, marine insurance, ocean bills of lading, and charters

ADVANCED PROBLEMS IN COMMERCIAL LAW (5061). (3 cr; prereq Commercial Paper) Hudec

Examines complex domestic and international sales transactions under the UCC and related statutes and
trade rules; problems involve integrated application of UCC articles 2, 3, 5, 7, 9.

AGRICULTURAL LAW (5637) (3 cr) Dahl and other law School faculty

Introduction to the agricultural industries, farm resource planning, taxation, farm business and estate
planning, cummercial law and the farmer, cooperative law, and economic regulation of the food system
Uses a single hypothetical case as integrating method of analysis
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ANTITRUST (5210) (5 crJ Gifford, Rasklnd

BasIc antitrust concepts: lImitations on price and output decisions, market power, monopolization, and
attempted monopolization: horizontal collaboration, vertical control of distributional systems: mergers
under federal and state law

APPELLATE ADVOCACY (5055). (3 cr: required writing courSe for 2nd-yr law students except those on Law
Review) Morns

Practice before appellate courts: each student prepares briefs and arguments in two moot appellate court
cases with tutorial instruction In legal analysis, legal writing. and oral argument.

BANKRUPTCY (5107). (3 cr) Morris

The administration of deators estates when there are not enough assets to satisfy all debts Emphasis on
the administration of debtors estates by the federal courts in straight bankruptcy proceedings: includes
nonbankruptcy compositions, arrangements, assignments for the benefit of creditors, and compositions
and arrangements under the Bankruptcy Act

BUSINESS ASSOCIATIONS (5051). (3 cr) Koeppen, MOrris

An introduction to the general law of multtperson business organizations Including the partnership, the
subpartnership, the limited partnership, the joint venture, the business trust. the JOI nt-stock company, and
the corporation: deals primarily with the procedures for forming such organizations and the rights and
obligations of participants-between or among themselves and ViS-a.-VIS creditors

BUSINESS PLANNING (5104). (3 er: prereq Taxation II, Corporations II) Kilbourn

Primarily for students who plan to advise businesspersons at any level-from small businesses to large
corporations. The tax and corporate aspects of problems involving the organization and financing of
corporations, stock redemptions, stock diVidends. recapitalizations, and corporate acquiSitions

CIVIL LIBERTIES (5633). (3 er: prereq Constitutional Law) Friedman

Constitutional law deriving from the First Amendment. Considers areas and Issues not covered in the first
year Constitutional Law course

CIVIL RIGHTS (5621). (4 cr) Freeman

Federal and state remedies for discriminattOn on the baSIS of race, religion, ethnIC background. sex. or age
in the areas of \lotlng rights. education, the administration of justice, employment, housing, pUblic
accommodations, and health and welfare services, where such discrimination is applicable

COMMERCIAL PAPER (5050) (4 cr) Greene, Hudec

Introduction to commercial payment and credit devices such as checks, drafts, and promissory notes, and
to the commercial and banking practices applicable to such instruments Articles 3 and 4 of the Uniform
Commercial Code

COMPARATIVE LAW (5607). (4 cr) Greene

The "code system" approach to solutions of selected legal problems differing from the Anglo-American
methods, with emphasis on French and German law

CONFLICTS (5202). (4 er) Cooper

JurisdictIon of courts to adjudicate: binding effect of Judgments rendered in other lunsdlctions: choice of
the applicable law in a cispute with multistate aspects Deals with problems that are largely beyond the
scope of other courses but implicit in them and cast a different light upon them

CONSTITUTIONAL LAW

See first-year required courses

CONSUMER PROTECTION (5~'23). (3 cr) Kramer

Rights and remedies in the areas of deceptive acts and practices and consumer credit. Class action and
other procedural problems of special interest in consumer protection

CONTRACTS

See first-year required courses

CORPORATIONS I (5053). (3 cr; prereq BUSiness ASSOCiations) Koeppen, MOrriS

An Introduction to the general law of corporatIons. Includes formation of corporations: stOCkholder rights
and obligations: powers and obligations of management: voting arrangements

CORPORATIONS IA (5053). (5 cr) Banoff

Combined Business Associations/Corporations 1. Partnership will not be emphaSized. Introduction to the
general law of corporations Includes formation of corporations, stockholder rights and obligations,
powers and obli~lat'onsof management, voting arrangements, and financial aspects of the gOing concern,
including responsibIlities and liabilities under federal securities laws

CORPORATIONS II (5054) (3 cr; prereq Accounting for Lawyers, BUSiness ASSOCiations, Corporations I) Kil
bourn, MOrriS
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Course of Study

Corporate finance and reorganization, Methods of financing the corporate enterprise including various
capital stock structures, term loans, bonds and debentures. Payments to stockholders by way of dividends,
redemption or purchase of shares. Corporate reorganizations including mergers. sale of assets, and
recapitalization

CORPORATIONS IIA (5054). (3 er: prereq Business Associations, Corporations I) Banoff

Advanced corporate finance and reorganization. Methods of financing the corporate enterprise including
various capital stock structures, bonds, and debentures. Payments to stockholders by way of dividends.
redemption or purchase of shares. Corporate reorganizations including mergers. sale of assets. and
recapitalization.

CREDITORS REMEDIES (5109). (3 er) McClure

Attachment. garnishment execution. supplementary proceedings. creditors bills. judicial sales, fraudulent
conveyance, and exemptions. all matters of almost daily concern to practicing lawyers

CRIMINAL JUSTICE SYSTEMS (5232). (4 er) Frase

Problems of law enforcement and criminal justice administration; emphasis on recent proposals to
reform. regulate. or abolish police. prosecutorial. and jUdicial discretion.

CRIMINAL LAW (5205). (4 er) Feld, Levy, Nemerson

Purposes and functions of criminal processes and of the several deprivations imposed by those processes.
Requisites for the official designation of acts and persons as "crimes" and "criminals." Justifications for
acts otherwise designated "criminal. with emphasis on concepts of criminal responsibility. Nature and
limits of the criminal sentencing process

CRIMINAL PROCEDURE (5218). (4 er) Feld, Frase

Administration of criminal law with emphasIs upon the factual determination of cnminal status. The
constitutionalization of criminal procedure and jUdicial attempts to control executive behavior. Alternative
dispositions available to the prosecution and the criminal defendant and their consequences. Selected
problems in postconviction review.

DAMAGE ANALYSIS (5631). (3 er) Dahl

Proving damages; important doctrines and analytical techniques used in calculating damages. contrast of
theories and measurements in torts. contracts, restitution and antitrust law; economic theory as a basis for
measuring damages. Prior traIning in economics not essential.

ECONOMICS FOR LAWYERS (5216) (3 er) Schoettle

Marginal analysis. consumption and demand estimation. cost and distribution theory. market structure
and industrial organization, microeconomics of public finance, welfare analysis. Applications of economic
analysis using legal examples and the role of the economist as an expert witness in damage theory and
estimation.

ENVIRONMENTAL REGULATION (5215). (3 er) Gelpe

Legal aspects of major environmental problems with emphasis upon pervasive issues that reappear in
various regulatory contexts: e.g" the degree to which environmental quality should be protected: who
should bear the cost of enhancing environmental quality; the allocation of responsibilities among courts,
legislatures. and administrative agencies; the role of citizens groups and environmental litigation.

ESTATE PLANNING (5151). (5 er/Waterbury, 4 er/Moore; prereq Taxation I, Trusts and Estates)

Planning gratuitous transfers of wealth to achieve dispositive objectives under the federal estate, gift, and
generation-skipping taxes. and pertinent provisions of the federal income tax law. The 4-credit version is
somewhat compressed

EVIDENCE (5219). (5 er/Cound, Marshall. 4 er/Park)

The rules for admission and exclusion of evidence at trial. including relevance; the hearsay rule and its
exceptions; competency and examination of witnesses; writings. presumptions

FAMILY LAW (5604) (4 er) Levy

Analysis of the common law and statutory doctrines relating to the creation. functioning, and deterioration
of family status; illegitimacy. marriage, juvenile protection. divorce. support

FEDERAL JURISDICTION (5212). (4 er) Clark

Major problems involved In the cooperative jUdicial maintenance of a federal system The respective
obligations and freedoms of the federal government and each of the states with respect to in- and out-of
court behavior. Problems of inherent limitations on the power of federal courts to adjudicate, Supreme
Court review of state court decisions. the subject-matter jurisdiction of the lower federal courts, the power
of federal courts to adjudicate With respect to state officials or state interests

INDEPENDENT RESEARCH (5608). (3 er) Staff

Preparation of a major paper on a difficult legal problem

INSURANCE (5214). (3 er) Welssbrodt

Basic issues of insurance the lawyer may encounter In adVising clients on personal planning. commerCial
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transactions, and casualty losses. The nature of insurance, marketing mechanisms, insurable interests,
risk coverage, the claims process, no-fault insurance, and the regulation of insurance institutions

INTERNATIONAL LAW (5602). (4 er) Morrison

The legal relations of states and international organizations to one another: recognition, state responsibil
ity, treaties and international agreements, control of use of force, human rights. The application of
international norms in the domestic legal system: jurisdiction, sovereign immunity. act of state doctrine.
The jurisprudential bases of international legal obligation

JURISPRUDENCE (5615). (4 er) Nemerson

Introduction to problems of law and morality, punishment, social justice, legal and moral responsibility,
limitations on individual freedom. Emphasis on readings from modern authors

JUVENILE JUSTICE (5226). (3 er) Feld

Legal, sociological, and philosophical bases of the principal agencies responsible for the control of
youthfUl deviance Emphasis of the juvenile courts· delinquency jurisdiction and the procedural and
substantive limitations on the courts' authority to dispose of juvenile offenders.

LABOR LAW I (5203). (4 er) Cooper, Cound

Federal laws regulating labor-management relations. Continuing need for interpretation by the National
Labor Relations Board and the federal courts. Opportunity to study a specific administrative agency as it
interprets and applies a detailed code of statutory regulations.

LABOR LAW II (5204) (3 er) VO!l!

Builds on Labor Law I and is intended for students with a special interest in labor law. Emphasis on
grievance arbitration and the relationship between the individual and the union. The emerging problems of
pUblic employee labor relations

LAND USE PLANNING (5201). (:3 er) Bryden, Freeman

Public control of land use and development, properly called "zoning;" emphasis on conflicts between
property rights and low-income housing

LAW AND MEDICINE (5605). (3 er) Eustis

Problems of proof of medical facts In legal proceedings; the legal aspects of medical practice; guest
lectures by medical personnel in specific areas of medicine of most significance in personal injury and
workmen's compensation practice

LAW REVIEW (5609) (3 er each yr for staff members, 6 er each year for 3rd'yr members of board of edifors)

By selection only. Credit given without grade for satisfactory participation.

LEGAL ASPECTS OF COMPUTING (MIS 8279) (4 er; prereq MIS 8249 or 8269 or 2nd- or 3rd-yr law student or #)
Everest. Graduate School of Business Administration staff

Seminar designed to foster dialogue between interested senior law students and graduate MIS students on
the legal issues relating to the computer, the use of computers, and the computer industry. Legal
dimensions of computers, liability in use, problems of evidence and record keeping, con....acting for
computer use, protection of computer programs, pnvacy, antitrust and competitive practices in the
computer Industry, implications of computer use for selected application areas, and the use of computers
In the legislative and judicial processes

LEGAL RESEARCH

See first-year required courses

MODERN REAL ESTATE (5213) (4 er) Munzer, Seallen

Major problem areas of Cl,;rrent real estate law practice with emphasis on the legal handling of contempo
rary commercIal real estate transactions; real estate financIng devices such as mortgages and the contract
for deed

PATENTS (5224) (3 er) Babcock

An introduction to patents, trademarks, and protection of intellectual property matters. Establishing and
protecting Intellectual property nghts and enforcing such rights against infringers. Designed to provide
procedural background 1:0 facilitate timely recognition and proper initial handling of problems and
opportuflltles In this field

PRODUCTS LIABILITY (5227). (3 er) Nemerson

The recent explosive expansion of common law and statutory rights and remedIes designed to protect
consumers from defective and dangerous products

PROCEDURE

See first-year required courses

PROPERTY I

See first-year required courses
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REAL ESTATE PLANNING (5222). (4 cr; prereq Taxation I, Modern Real Estate Transactions) Scallen

Planning and development of certain major real estate transactions including legal, financial, economic,
tax, and regulatory aspects.

SECURED TRANSACTIONS (5108). (3 cr) McClure

Emphasis on legal problems of personal property security in retail installment buying and in financing
commercial business. Deals mainly with Article 9 of the Uniform Commercial Code and its applications
today to bUYing on credit

SECURITIES REGULATION I (5211). (3 cr; prereq Corporations I or consent of instructor) Koeppen

Legal restrictions on the distribution of securities. Emphasis on the federal Securities Act with some
comparisons to state blue-sky laws. Preparation and processing of the registration statement, restrictions
on offer and sale of securities, exemptions from the restrictions, and civil remedies for violations. Of value
for any student planning a general business practice because it introduces basic securities law concepts
such as the definition of a security, secondary offerings.

SECURITIES REGULATION II (5110). (3 cr; prereq Secunties Regulation I) Koeppen

First 6 weeks deal with regulation of trading in securities, primarily regulation of stock exchanges and
broker-dealers under the federal Securities Exchange Act and industry self-regulation. Remainder will
cover investment companies, primarily mutual funds, and their regulation by the Investment Company Act.
Will focus more on trade practices than is usual in a law school course. Of value for any student planning a
metropolitan practice.

SOCIAL WELFARE LAW (5220). (3 cr) Cooper

Income maintenance programs with emphasis on Aid to Families With Dependent Children. The complex
hierarchy of law governing this area including state and federal constitutions, statutes, and regulations.

STANDARDS OFTHE LEGAL PROFESSION (5600). (3 cr; reqUired course for 3rd-yr law students) Clark, Kramer,
Wolfram

The nature and scope of the work of those trained in the law; their responsibilities to clients, the
profession, the administration of justice, and society; includes the content and role of formal standards of
professional ethics.

STATE AND LOCAL GOVERNMENT (5208). (4 cr) Morrison

The powers of municipalities, counties, and school districts and legal constraints on them. The relation
ships of such units to one another and to the state and federal governments. Problems of multijurisdic
tional metropolitan areas.

STATE AND LOCAL TAX (5113). (4 cr) Schoettle

Legal and most of the economic issues presented by the various forms of taxation and finance used by
state and local governments. The sales tax, property tax, corporate and personal income tax, bonds and
government indebtedness as well as the fiscal crises of state afld local government.

TAXATION I (5100). (5 cr) Raskind, Scallen, Schoettle

An introduction to the federal income tax as it applies to individual and business income; gross Income,
exclusions, deductions, basis, capital gains, and tax procedure with some reference to current topics of
tax policy and public finance.

TAXATION II (5101). (4 cr; prereq Taxation I) Raskind

The federal income tax and its application to corporations, their shareholders, and subsidiaries; corporate
formation, sale, liquidation, redemptions, distributions, and problems of accumulated earnings, personal
holding company income, collapsible corporations, reorganizations

TAXATION II (5101). (3 cr; prereq Taxation I) Kilbourn

Selected income tax problems affecting corporations and shareholders.

TORTS II (5230). (3 cr; prereq Torts I)

Study of injuries to relational interests, including defamation, privacy (a relational interest in Some
contexts, not in others), misuse of legal procedure, business torts, interference with family relations, and
wrongful death actions.

TRIAL PRACTICE (5618). (4 cr; prereq Civil Procedure and Evidence) Marshall, Park

Selected problems in litigation. Emphasis on practical level to pleadings, discovery, jury selection,
introduction of evidence, expert testimony, direct and cross examination and impeachment of witnesses,
opening statements and closing arguments. Limited enrollment.

TRUSTS AND ESTATES (5150). (6 cr) Moore, Waterbury

Legal doctrines implementing gratuitous transfers of property, including topics from the law governing
intestate succession, wills, administration of decedents estates, common non probate transfers, trusts,
trust administration and future interests. A prerequisite to estate planning courses and seminars
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TRUSTS AND ESTATES, "SHORT" (5150) (4 cr) Waterbury

Essentially duplicates the topics covered in the first two-thirds of the 6-credit course. deleting much of the
treatment of trusts. trust administration, and future interests. A terminal couse

UNFAIR COMPETITION 15603) (3 cr) Gifford

Tradework. copyright, and related areas, examined partially from an antitrust perspective. Emphasis on
the Robinson-Patman Act

WOMEN AND THE LAW (5233). (3 cr) Graham

Survey of sex discrimination in the law: principal concentration on the area of constitutional law. employ
ment law, family and property law. and criminal law

SEMINAR: ADVANCED CORPORATE TAX (5857). (3 cr: prereq Accounflng for Lawyers. Taxation II. Corporations
II) Kilbourn

Income tax problems of corporations and shareholders in mergers, consolidations, recapitalizations, and
the various types of divi~,ive reorganization; tax traps in sales of corporate assets and in corporate
liquidatlOns: selected income tax problems involving corporate distributions, stock redemptions, liquida
tions, collapsible corporations, net operating losses, personal holding companies, and unreasonable
accumulations, No paper required: final examination IS required

SEMINAR: AGRICULTURAL ECONOMICS (5809). (3 cr: open to selected grad students In agricultural econom
ICS) Dahl

Selected topics in agricultural and food laws and economics

SEMINAR: AMERICAN INDIAN LAW (5838). (3 cr: open also to grad studenfs In the social sciences) Becker

The status of American Indians and Indian tribes, the concept of self-determination, the relationship of
Indian tribes to state and federal governments including jurisdictional problems, control of natural
resources, tribal legal systems, and other 20th-century problems.

SEMINAR: ANTITRUST (5840). (3 cr) Rasklnd

Research and clinical woro<. on selected federal and state antitrust laws and their enforcement at the state
level

SEMINAR: CRIMINAL JUSTICE--eORRECTIONS (5804). (3 cr: open fo a limited number of advanced students
from related fields) ClenGenen

Problems of Criminal law administration with emphasis on the field of corrections. Students prepare
reports on selected topics in the field Presentations by invited specialists and Inspection trips to selected
correctional programs

SEMINAR: DIVORCE COUNSELING (5806) (4 cr: prereq Family Law) Levy

Students participate with psychiatrists in interviewing and representing indigent clients seekIng divorce;
interviewing techniques and the role of a lawyer in divorce cases.

SEMINAR: ENVIRONMENTAL REGULATION (5885) (3 cr: also open to grad students In related fields with
instructor's permission) Gelpe

Review of proposed state and federal environmental regUlations and preparation of written comments
thereon. Comments are to be based on the proposal itself, statutory authority, background documents
offered in support of the proposal, and student research. Emphasis on roles of law and other disciplines in
regulatio'1 development; identification of political, legal, administrative, and technical problems and
comparison of these problems under different regUlatory schemes. Comments may be submitted to the
proposIng agency.

SEMINAR: ESTATE PLANNING (5817). (3 cr) Stein

A practical application of ·the principles of trust, will, property, and tax law through planning and drafting
experiences. Development of estate plans for hypothetical clients Taught by Prof. Stein and practicing
attorneys specializing in estate planning. Meets in evening

SEMINAR: FEDERAL SECURITIES LITIGATION (5889). (3 cr) Banoff

Substantive and procedural law of civil liability under the Securities Act of 1933 and the Securities
Exchange Act of 1934 with emphasis on Rule 106-5 and class actions. Participants will write motions
addressed to an actual complaint.

SEMINAR: FEDERAL·STATE RELATIONS (5834). (3 cr: prereq participation in Public Law concentration or
consent of instructor) Morrison

Legal relationships where both federal and state governments are engaged in parallel activities through
grant-in-aid or regUlatory systems.

SEMINAR: GOVERNMENTAL REGULATION OF BANKING (5830). (3 cr) Koeppen

Problem-solving approach to issues of governmental regulation of banking in the United States. Each
student will research and write memoranda on several banking problems of current concern. Insofar as
possible actual problems of the type likely to be faced in practice will be used. Areas from which problems
will be drawn are: the power of banks to engage in businesses outside the traditional concept of banking;
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limitations on access and on competition by nonbanks: capItal structure of banks: lending and trust
powers; banking's role in federal monetary regulation; branching; mergers: and bank holding companies,
including one-bank holding companies

SEMINAR: GOVERNMENTAL REGULATION OF BIOMEDICAL TECHNOLOGY (5890). (3 er) Friedman

Contact the professor regarding current summary.

SEMINAR: INTERNATIONAL HUMAN RIGHTS (5886). (3 er) Weissbrodt

The role of lawyers in using the procedures of the United Nations, the Organization of American States, the
State Department, the Congress, U.S. Courts, and nongovernmental organizations in dealing with interna
tional human rights problems. Deals with such questions as: Is there a law of international human rights?
How is that law made, changed, and invoked?

SEMINAR: THE JUVENILE COURT (5844). (3 er; prereq Juvenile Justice or permiSSion of Instructor; 3rd-yr law
students preferred) Feld

A clinical course involving litigation experience in which students will either prosecute or defend juveniles
appearing before the juvenile court. Emphasis on the development of interviewing, negotiating, litigating,
and advocacy skills within the context of juvenile court proceedings.

SEMINAR: JURISPRUDENCE (5843) (3 er) Munzer

Theories of property including those of original acquIsition, labor and expectations, Hegel and Marx, and
economic perspectives on property

SEMINAR: LABOR LAW/ARBITRATION (5820) (3 er) Gordon

Contact the professor regarding current summary.

SEMINAR: LAW OFFICE ADMINISTRATION (5867). (No er) Orren

Professional office organization; developing a clientele: internal administration of a larger law firm; the
mechanics of law practice.

SEMINAR: LAND USE PLANNING (5821). (3 er) Bryden

Intensive analysis of selected topics In the field of zoning and other land use controls such as eminent
domain, scenic easements, and litigation, focusing on the efficacy and fairness of various regulatory
techniques designed to secure housing for low-income groups, preserve neighborhoods, and protect
environmental quality

SEMINAR: LEGAL AID I (5056). (3 er; for 2nd-yr law students) Hopeman

Civil problems of indigent citizens who are seeking legal assistance

SEMINAR: LEGAL ASSISTANCE TO MINNESOTA PRISONERS (5060) (3 er) Hamlin

Legal assistance to Minnesota prisoners clinical seminar. Representation of indigent inmates incarcer
ated at state and federal institutions in areas of poverty law and prisoners rights. Designed to develop
interviewing, negotiating, and litigatmg skills, and knowledge of the correctional system.

SEMINAR: MISDEMEANOR PROSECUTION (5058). (3 er; priority given to 3rd-yr law students) Frase

Involves stUdents in the criminal justice system. Students are certified to practice under the stUdent
practice rule, handle pretrial proceedings in Ramsey County Municipal Court, and prepare three full trials
in Hennepin County.

SEMINAR: PSYCHOLOGY, PSYCHIATRY, AND THE LAW (5846) (3 er) Meehl. Maimquist, Levy

A lawyer, psychologist, and psychiatrist consider selected problems of the relation between the behavioral
sciences and law as a mode of social control. Topics may include rules and empirical facts, utilities and
disutilities of the criminal sanction, the insanity defense, civil commitment of the mentally ill, law and
morals, diagnosis and prediction, the psychologist or psychiatrist as expert witness, psychological
determinism and responsibility

SEMINAR: REGULATION OF MEDICAL PROFESSIONS (5829). (3 er) Eustis

Personal injury and malpractice litigation surveyed; relationship between the health care professional and
health care institutions analyzed in legal relationship to the enlarging function of the health care delivery
system

SEMINAR: SOCIAL (CLINICAL) WELFARE LAW (5884). (3 er; prereq Social Welfare Law) Cooper

Clinical program in which students, under attorney supervision, represent welfare recipients in adminis
trative hearings and judicial review. Seminar meetings focus on representational skills and Issues In
welfare law.

SEMINAR: STATE ADMINISTRATIVE LAW (5887). (3 er) Gifford

Administrative behavior in states and statutory and judicial constraints on that behavior.

SEMINAR: TAX POLICY (5874). (3 er) Schoettle

Legal problems presented by various statutory schemes for financing state and local governments. Basics
of public finance including theories of taxation, the function of the public budget. and PPBS
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SEMINAR: TEACHING AND LEARNING PROCESS IN LEGAL EDUCATION (5848). (3 cr; limited to 20 students)
McClure, Burris

Study and discussion of Teaching and Learning: An Introduction to New Methods and Resources in Higher
Education by MacKenzie, Eraut, and Jones. Expansion and innovation in higher education, impact of new
media and resources, systematic approaches to teaching and learning.
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III. LAW SCHOOL FACULTY
Carl A. Auerbach, A.B., Long Island University; LLB., Harvard Law School; Professor of Law
Barbara Ann Banoff, BA, Radcliffe College; J.D., University of Santa Clara School of Law; Associate Professor of

Law
David P. Bryden, A.B., Harvard University; LL.B., Harvard Law School; Professor of Law
John Morris Clark, BA, Yale University; J.D., Harvard Law School; Professor of Law
Laura Cooper, B.A., Southern California University; J.D., Indiana University School of Law; Associate Professor of

Law
John J. Cound, A.B., George Washington University; LL.B., Harvard Law School; Professor of Law
Barry C. Feld, BA, University of Pennsylvania; J.D., University of Minnesota Law School; Ph.D., Harvard

University; Professor of Law and Sociology
Richard S. Frase, BA, Haverford College; J.D., University of Chicago Law School; Associate Professor of Law
Alan D. Freeman, A.B., Brown University; LL.B., New York University School of Law: Professor of Law
Jane M. Friedman, B.A., University of Minnesota; J.D., University of Minnesota Law School; Professor of Law
Marcia R. Gelpe, A.B., Barnard College; M.S., Ohio State University JD., Indiana University School of Law;

Associate Professor of Law
Daniel J. Gifford, A.B, Holy Cross College; LL.B., Harvard Law School; Professor of Law
Robert F. Grabb, A.B., Brown University; LL.B., Harvard Law School; Professor of Law
Thomas L. Hamlin, B.A., University of Pennsylvania: J.D., University of North Dakota School of Law; Instructor of

Law
Jon M. Hopeman, BA, Carleton College; A.M., Washington University; J.D., University of Mmnesota Law School;

Instructor of Law
Robert E. Hudec, B.A, Kenyon College; MA., Cambridge University; LLB., Yale Law School; Professor of Law
W. Douglas Kilbourn, BA, Yale University; LLB, Columbia University School of Law; Professor of Law
Bart Koeppen, BA, University of Oregon; LL.B., Stanford Law School; Professor of Law
Robert J Levy, BA, Kenyon College; J.D., University of Pennsylvania Law School; Professor of Law
Robert C. Lyman, B.A., Brown University; J.D., Boston University School of Law; Instructor of Law
Donald G. Marshall, BA, Williams College; LL.B., Yale Law School; Professor of Law
Robert C. McClure, B.SL, University of Minnesota; LLB., University of Mmnesota Law School; Professor of Law
ThomasJ. Moore; A.B., University of California; J D., University of Minnesota Law School; Associate Professor of

Law
C. Robert Morns, BA, Sf John's College; LLB, Yale Law School; Protessor of Law
Fred L. Morrison, A.B., University of Kansas; B.A. (Juris), Oxford University; J.D., University of Chicago Law

School; Ph.D., Princeton University; Professor of Law
Stephen R. Munzer, BA, University of Kansas; BPhil., Oxford University; J.D., Yale Law School; Associate

Professor of Law
Steven S. Nemerson, BA, Brooklyn College; JD, Columbia University School of Law; Ph.D., CUNY; Associate

Professor of Law
Roger C. Park, AB., Harvard University; J.D., Harvard Law School; Professor of Law
Leo J. Raskind, A.B., University of California; AM, University of Washington; LL.B., Yale Law School; Ph.D.,

London School of Economics; Professor of Law
Stephen B. Scallen, BA, Sf Thomas College; J.D., University of Minnesota Law School; Professor of Law
Ferdinand P. Schoettle, A.B" Princeton University; LL.B., Harvard Law School; Professor of Law
Robert A Stein, B.S.L., University of Minnesota; J.D., University of Minnesota Law School; Professor of Law
Thomas L. Waterbury, A.B., University of Michigan: J.D., University of Michigan Law School; LL.M., University of

Michigan; Professor of Law
David S. Weissbrodt, A.B , Columbia University; J.D., University of California School of Law; Professor of Law
Charles W. Wolfram, A.B., University of Notre Dame; LL.B., University of Texas School of Law; Professor of Law

ADJUNCT FACULTV
Sidney Abramson, B.A, J.D., Instructor in Practice
Douglas K. Amdahl, B.B.A., LL.B., Instructor in Practice
Jerome M. Bach, B.S., MD., Associate Professor of PsychIatry and Adjunct Professor of Law
Bernard P. Becker, BA, LL.B., Adjunct Professor of Law
Titus P. Bellville, B.S., M.D" Associate Professor of Psychiatry and Adjunct Professor of Law
Robert Bowen, B.A, LL.B., Instructor in Practice
Irving R Brand, B.SL, J.D., Adjunct Professor of Law
Martin J. Costello, M.A, J.D., Instructor
Dale C. Dahl, Ph.D., Professor and Extension Economist in Legal Affairs and Adjunct Professor of Law
Eugene P Daly, BA, JD., Adjunct Professor of Law
Warren P. Eustis, M.A., J.D" Adjunct Professor of Law
Stephen D Gordon, BA, LL.B., Adjunct Professor of Law
Kathleen M. Graham, A.B., J.D., Adjunct Professor of Law
Douglas R. Heidenreich, BA, JD., Adjunct Professor of Law
Robert L. Helland, BA, LL.B., Adjunct Professor of Law
C Paul Jones, LLM, Adjunct Professor of Law
Robert J. King, J.D., Adjunct Professor of Law

23



Law School Faculty

Samuel Knslov, PhD., Professor of Political Science and Adjunct Professor of Law
Greer E Lockhart. B S.L., LL.B. Adjunct Professor of Law
Harry Hunter Maclaughlin, B.B.A., LL.B .. Instructor in Practice
Carl P MalmquIst. MD, Associate Professor of Child Developmenf and Adjunct Professor of Law
Paul E. Meehl, Ph D, Regents' Professor of Psychology and AdJunct Professor of Law
0, Russell Olson. B,A.. LL.B., Instructor in Practice
Harding A. Orren, BSL. JD" Adjunct Professor of Law
Noah S. Rosenbloom, B,A., LL.B., Instructor in Practice
Joel B, Samaha, BA, J,D, MAT, PhD, Assisfant Professor of History and Criminal Justice Studies and Adjunct

Professor of Law
Bruce C Stone BS,L., LL.B" Instructor in Practice
Thomas M. Vogt, BS L, LL,B, Adjunct Professor of Law
Michael D, Weinberg, BBA, LL.B" Adlunct Professor of Law
Miles Zimmerman, B.A., LL.B., Instructor in Practice

EMERITUS FACULTY
Bruno H. Greene, B.S., Columbia University; J.U.D., University of Vienna; J.D., Rutgers, The State University of

New Jersey School of Law; Professor Emeritus of Law
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How to Use This Bulletin
This bulletin is the basic source of information about the Library School. It

is arranged as follows:

I. The Library School and Librarianship

II. Programs
Master of Arts Degree

Admission Requirements
Admission Procedures
Degree Requirements
Health Sciences Librarian Program
School Library and Media Licensure Programs

Specialist Certificate in Library Science
Admission Requirements
Certificate Requirements

Doctor of Philosophy Degree
Admission Requirements
Degree Requirements

III. Course Descriptions

IV. General Information
Equal Opportunity Statement
Access to Student Educational Records
Facilities
Expenses
Financial Aid
Part-Time Employment
Housing
Placement
Student Organization
Extension Courses
Summer Session

All enrolled and prospective students will also need to refer to the Univer
sity's General Information Bulletin and Graduate School Bulletin. Details
concerning extension and summer session classes appear in the Extension
Classes Bulletin and the Summer Session Bulletin. These bulletins are avail
able at the information booth in Williamson Hall or may be obtained by writing
to the Office of Admissions and Records, 240 Williamson Hall, 231 Pillsbury
Drive S.E., University of Minnesota, Minneapolis, Minnesota 55455.

Prospective students who have questions about the Library School and its
programs that are not answered in this bulletin should address their inquiries
to the Library School, 419 Walter Library, 117 Pleasant Street S.E., University
of Minnesota, Minneapolis, Minnesota 55455. Interested students are also
invited to visit the Library School to consult with an adviser.



r--

Library School
I. THE LIBRARY SCHOOL
AND LlBRARIANSHIP

----- -------

The Library School of the University of Minnesota has a threefold purpose: to
provide education of high quality for prospective and present members of the library
profession; to conduct research and studies to advance knowledge in librarianship;
and to promote the application of new ideas and knowledge to libraries and library
problems. These goals are reflected in the establishment of programs of library
education designed to provide competent librarians to serve the state of Minnesota
and the nation. To these ends, the Library School seeks to provide programs that
build upon the educational background and experiences of students and that

-produce an understanding of the basic concepts of librarianship, the wide
range of library services and functions, and the place of the library in society,
with attention to historical perspective and the relation of the library to other
social agencies;

-acquaint students with the basic principles, patterns, and characteristics of
library organization and services:

-develop each student's facility in the processes of librarianship and provide an
understanding of the role, value, and use of all appropriate media of communi
cation;

-develop in students a commitment to library service and to the concept of
lifelong learning, in the hope that they will be able to recognize and effect the
changes necessary to advance the profession;

-increase each student's potential for working effectively to meet the needs of
the users of libraries; and

-encourage students to develop their knowledge of disciplines other than
librarianship and to relate that knowledge to librarianship.

The Library School was established in 1928. It is a member of the Association of
American Library Schools, and its master's degree program is accredited by the
American Library Association. In accordance with the standards of the American
Library Association, the master's degree program is offered as the basic professional
preparation at the career-entrance level. The school also offers programs at the sixth
year specialist and doctoral levels, which provide an opportunity for advanced study
and specialization.

Through its several programs, the school seeks to contribute to the efforts of the
library profession to satisfy the increasingly complex informational, educational, and
recreational needs of our society. Students may prepare for careers in various types
of libraries: college, university, and research libraries; public libraries at the munici
pal, county, and regional levels; school libraries and instructional materials centers;
and special libraries and information agencies connected with business, govern
ment, or industry. Depending upon individual interests, students may concentrate on
a specific type of library activity, such as reference work and readers' advisory
services; technical services involving the selection and acquisition of materials, both
print and nonprint, and the organization of these materials for use; or administration
and organization of libraries.
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II. PROGRAMS

Master of Arts Degree
The MA degree program offers basic preparation for careers in library and

information service by combining a foundation of general professional knowledge
with an introduction to an area of special interest. Each student is assigned to a
faculty adviser, who provides assistance in planning a program of study appropriate
to the background and career goals of the individual.

ADMISSION REQUIREMENTS

To be admitted to the master's degree program, applicants are required by the
Graduate School to demonstrate "the necessary background for their chosen major
field, an excellent scholastic record from an approved college or university, and
appropriate professional qualifications." The Library School reviews applications for
admission in accordance with this statement, considering the following items in its
evaluation: deficiencies in one or more may be offset by favorable evidence in others:

1. Content of the undergraduate program. At least 60 percent of the program
should be devoted to academic rather than professional or vocational study.
A formal major in an academic discipline or equivalent interdisciplinary study
is expected. Course work in library science is not required.

2. Scholastic achievement in the undergraduate work. A grade point average of
at least 3.20 (on a 4.00 scale) is normally expected. Applicants are advised to
present as much work as possible on an A-N grading scale.

3. Performance on the Miller Analogies Test. A raw score of 55 (50th percentile)
or better is generally expected. For foreign students whose native language is
not English and who have not completed an academic year in residence as a
full-time student in an institution of higher learning in the United States, a
score of at least 550 on the Test of English as a Foreign Language (TOEFL) is
normally expected in place of the Miller Analogies Test.

4. A statement of at least 200 words detailing the applicant's reasons for pursu
ing graduate study in librarianship, specifying career goals and describing
the important characteristics and responsibilities of any relevant volunteer or
employment experiences.

5. Letters of reference from three persons who can attest to the applicant's
academic and professional ability and promise in such areas as effective
communication, both oral and written; reasoning and analysis; imagination
and creativity; relating and working well with other people; and judgment and
maturity.

6. Additional qualifications, such as:
a. foreign language study
b. preparation in such areas as statistics, computer technology, and elec

tronic media
c. advanced degrees
d. evidence of substantial academic achievement in the last 2 undergraduate

years, as compared to the total 4-year record
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Master of Arts Degree

ADMISSION PROCEDURES

Application forms may be obtained from and must be returned to the Graduate
School, 322 Johnston Hall, 101 Pleasant Street S.E., University of Minnesota, Minne
apolis, Minnesota 55455. The typewritten statement of goals and experience and the
letters of reference are to be sent to the Library School Admissions Committee, 419
Walter Library, 117 Pleasant Street S.E., University of Minnesota, Minneapolis, 55455.
An application is not considered until it is complete in every detail.

New students are admitted to begin study in June (first term of summer session)
or in September (fall quarter). Applications for admission for either of these dates
should be submitted by May 1.

DEGREE REQUIREMENTS

The Graduate School offers the master's degree under two plans: Plan A, includ
ing a thesis; and Plan B, which substitutes course work and a research project forthe
thesis. The Library School strongly recommends Plan B for most students, but Plan A
is permitted in the cases of candidates with special backgrounds and interests.

Plan A-A typical program of study includes 56 quarter credits of graduate study,
consisting of 30 credits in library science course work including the three foundation
courses, 8 credits in a related field(s), and a thesis for which 18 credits are earned.

Plan B-A typical program of study includes 54 quarter credits of graduate study,
consisting of a minimum of 36 credits in library science course work including the
three foundation courses, a minimum of 8 credits in a related field(s), and a Plan B
research project of at least 4 credits. The remaining 6 credits may be devoted to
additional course work in library science or in the related field(s), or to extension of
the project requirement. Through the Plan B project students are expected to dem
onstrate familiarity with the tools of research or scholarship in the field of library
science, the ability to work independently, and the ability to present effectively the
results of their investigation.

A full-time student should be able to complete all requirements for the master's
degree within a calendar year. Three or four courses are the normal load for an
academic quarter and two courses the normal load for a summer term. The Graduate
School requires that the M.A. degree be completed within 7 years.

Residency

At least 60 percent of the course work for the M.A. program must be completed
while in residence as a graduate student at the University of Minnesota.

Grades

Students are required to earn a 3.00 grade point average in all library science
courses completed at the University of Minnesota. The Graduate School requires a
grade point average in all courses of 2.80 or above (A=4.00).

Final Examination

A final oral examination designed to measure the student's understanding of his
or her studies in both library science and the related field(s) is required.

5



Programs

HEALTH SCIENCES LIBRARIAN PROGRAM

This program is designed to prepare librarians and information specialists for
the expanding activities of health sciences libraries. Organized within the framework
of the master's program, admission requirements and application procedures for the
program are the same as those stated above for the MA degree. Students complete
courses relevant to the special requirements of the health sciences field. Lib 8132,
Health Sciences Libraries, is required for the program and helps students to prepare
for certification by the Medical Library Association.

SCHOOL LIBRARY AND MEDIA LICENSURE PROGRAMS

These programs are designed to prepare students to meet Minnesota State
Board of Teaching requirements for licensure as a school librarian or media general
ist for grades K-12. Organized within the framework of the master's program, admis
sion requirements and application procedures for the programs are the same as
those stated above for the M.A. degree. In addition, students must be licensed
teachers.

School Library Licensure--Students are recommended for licensure upon com
pletion of 25 credits of specified course work.

Media Generalist Licensure--Students are recommended for licensure upon
completion of at least 39 credits of specified course work. This program is offered
cooperatively with the College of Education, and interested applicants may apply for
graduate status either in the Library School or in the College of Education. Further
information about the program is available from the Library School, 419 Walter
Library, 117 Pleasant Street S.E.; or from Curriculum and Instructional Systems,
College of Education, 250 Burton Hall, 178 Pillsbury Drive S.E.

Specialist Certificate in Library Science
This program is designed for the individual with a master's degree in library

science and with experience as a librarian who seeks advanced preparation for a
career as a library specialist. The program leads to the specialist certificate in library
science, a graduate degree, and provides an opportunity to combine a specialization
in library science with advanced study in an academic discipline or a related field.

ADMISSION REQUIREMENTS

Applicants must present or satisfy the following requirements:

1. High scholastic performance in undergraduate and graduate studies to date,
including previous course work in library science.

2. A satisfactory score on the Miller Analogies Test.
3. A master's degree in library science.
4. At least 2 years of satisfactory experience as a librarian or teacher of library

science.

Application materials may be obtained from the Graduate School, 322 Johnston
Hall, 101 Pleasant Street S.E., University of Minnesota, Minneapolis, Minnesota
55455. Prospective students may apply for admission to begin study in any quarter or
summer term.
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Doctor of Philosophy Degree

CERTIFICATE REQUIREMENTS

A minimum of 44 credits of graduate work beyond the master's degree, including
a 9-credit research project in the area of specialization, are required. Students must
take a final oral examination. Foreign language study is not required.

Programs are planned according to the background and special interests of
each student, drawing on the total graduate offerings of the University. The majority
of the course work need not be completed in the Library School.

Doctor of Philosophy Degree
The Ph.D. degree program provides an opportunity for students to develop in

depth knowledge of librarianship and to pursue research aimed at producing an
original contribution to the body of knowledge of the field. Doctoral programs in
library science are usually cross-disciplinary in nature, with a high proportion of
courses completed in other fields of study that are appropriate for the development
of the student's area of specialization and research.

ADMISSION REQUIREMENTS

Applicants must present or satisfy the following requirements:

1. High scholastic performance in undergraduate and graduate studies to date,
including previous course work in library science.

2. A satisfactory score on the Miller Analogies Test
3. A degree in library science from a program accredited by the American

Library Association.
4. At least 2 years of satisfactory professional experience.
5. A statement of professional and research interests, including a general pro

posed prog ram of study.
6. Letters of recommendation from three persons qualified to assess the appli

cant's academic and professional qualifications, including likelihood of suc
cess in completing doctoral research.

7. An interview with a faculty committee of the Library School.

Applications for admission to the Ph.D. program are reviewed with particular
attention to the candidate's ability to complete the doctoral program within a reason
able period of time and the capacity of the school to accept candidates in the light of
faculty commitments.

Formal admission to the program is approved by the Graduate School, but
prospective students are requested to address their initial inquiry to the Library
School to expedite the handling of the application. Prospective students may apply
for admission to begin study in any quarter or summer term, but are encouraged to
begin work in the fall quarter. Applications must be submitted, complete in every
detail, at least 3 months prior to the quarter of desired entry.

DEGREE REQUIREMENTS

The degree of doctor of philosophy with a major in library science will be
awarded by the Graduate School of the University of Minnesota upon completion of
the general Graduate School requirements for the degree, as stated in the Graduate
School Bulletin, and the following specific requirements of the Library School.

7



Programs

Program Planning

In keeping with the philosophy of the Graduate School that a doctoral program
should reflect breadth as well as depth of study and that the total resources of the
graduate faculties of the University should be available to all doctoral students, the
Library School does not have a set ratio of course work or minimum credit require
ments for library science courses and work in related fields. Most programs of study
consist of a minimum of 1 academic year of course work beyond the master's degree,
including at least 18 credits in departments outside the Library School.

Under the direction of her or his adviser, the student is expected to choose, no
later than the second quarter of study, an area of specialization, from which the thesis
topic will be selected. On the basis of this decision, the student works to acquire the
skills of scholarship necessary to pursue research in the area of specialization. These
skills may include study in foreign languages, mathematics, statistical methods,
computer programming, historiography, or social science research techniques.

Written and Preliminary Oral Examinations

The written examination, which is normally taken after 3 or 4 quarters of full-time
study beyond the master's degree, covers all work completed in the major and may
include any work fundamental thereto. The preliminary oral examination, which is
designed to review the results of the written examination and to assess the candi
date's readiness to undertake thesis research, may be held at any time after the
written examination.

Thesis and Final Oral Examination

In addition to the requirements described above, the doctoral candidate must
prepare a thesis of scholarly character that represents a contribution to knowledge.
The final oral examination will be a defense of the doctoral thesis.

8



III. COURSE DESCRIPTIONS
Course Symbols and Levels-The following symbols are used throughout the

course descriptions:
# Consent of the Instructor is required prior to registration

t All courses preceding the dagger must be completed before credit will be granted for any quarter of the
sequence.

Courses at the 5xxx level are open to juniors, seniors, and graduate students;
credit for these courses toward the MA degree is granted if the student is officially
admitted to the Graduate School. Courses at the 8xxx level are open only to students
who have been officially admitted to the Graduate School or to students who already
hold a master's degree in library science.

LIBRARY SCHOOL (Lib)

Foundation Courses

The following three foundation courses are prerequisite to all other courses in
library science. They are required of all M.A. candidates unless they can demonstrate
proficiency in the content of the courses.

5101. INTRODUCTION TO LIBRARIES AND L1BRARIANSHIP. (5 cr) Bernlnghausen. DElia. Olson
Librarianship as a profession: development of libraries as social agencies: principles of library administra·
tion and management

5221. RECORDS OF KNOWLEDGE. (4 cr) Leigh. Rohde
History and development of the records of knowledge in relation to the communication problems of
society; principles of selection and dissemination of matenals to meet library clientele information needs

5401. ORGANIZATION OF INFORMATION I. (4 er) Brekhus. Simonton
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.

Library in Society
5102. MEDIA CENTER ADMINISTRATION. (3 cr: prereq 5101. 5221. 5401) Olson

Organization and administration at the school bUilding level of the library as the single agency that
encompasses all forms of instructional matenals: philosophy and objectives of service: administration and
organization plans, procedures, and relationships

8001. HISTORY OF LIBRARIES AND LIBRARIANSHIP. (4 cr: prereq 5101. 5221. 5401 or #) Maack
Library development from ancient times to the present with emphasis on library service in the United
States in the 19th and 20th centuries.

8003. PUBLISHERS AND PUBLISHING. (4 cr: prereq 5101. 5221,5401 or #) Maack
History of pUblishing In the United States with emphasis on the 19th and 20th centuries Economics and
organization, copyright, influence of machines, Important publishers and booksellers, censorship, book
production and distribution

8005. COMMUNICATION MEDIA, INTELLECTUAL FREEDOM, AND LIBRARIES. (4 er: prereq 5101. 5221. 5401 or
#) Berninghausen

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 or #) McClaskey
Development of pUblic library services 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 legal factors.

8111. ACADEMIC LIBRARIES. (3 cr: prereq 5101. 5221. 5401 or #) Bernlnghausen
The academic community; library services, organization, and staffing problems in college and university
libraries.

8131. SPECIAL LIBRARIES. (3 cr: prereq 5101,5221.5401 or #: offered when feasible)
Development and administration of libraries devoted to serving a special clientele, defined either in terms
of a subject field or an organization.

9



Course Descriptions

8132. HEALTH SCIENCES LIBRARIES. (5 cr: prereq 5101, 5221. 5401 or #) McClaskey
Organization and ad'1linistration of libraries devoted to serving the health sCiences community; current
trends, including modern techniques of health sciences communIcatIon, and the development of cooper
ative library systems Introduction to the literature of medicine and related fields

Clientele, Materials, and Services
5204. PRINT MATERIALS IN LIBRARIES. (3 cr. prereq 5101 5221.5401) Olson

Selection, evaluation. and use of books. 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 matenals to meet the requirements. purposes. and abilities of different
age groups

5205. MATERIALS RELATED TO THE CURRICULUM. (3 cr: prereq 5101, 5221, 5401, 52041 Olson
Survey of elementary and secondary school CUrricula With emphaSIS on a multimedia approach to
teaching and optimum use of schoolilbranes by teachers: teacher and librarian relations: In·depth look at
materials In at least one curriculum area

5301. READING, LISTENING, AND VIEWING GUIDANCE FOR YOUTH IN LIBRARIES. (3 cr: prereq 5101,5221,
5401) Olson

Philosophy and objectives of library service in schools and children's departments: guidance techniques;
planning library programs. Review of relevant research related to reading, viewing, and listening, and
survey of professional literature from vanous fields pertinent to understanding children and adolescents.

8223. GENERAL BIBLIOGRAPHY. (4 cr. prereq 5101, 5221, 5401 or #) Maack
Major national and trade bibliographies WIth emphasis on those of the United States, Great Bntaln, France,
Germany, and Russia: their use in selection and acquisition of print and non print matenals and in the
preparation of bibliographies.

8224. SUBJECT BIBLIOGRAPHY. (4 cr: prereq 5101, 5221, 5401 or #) Leigh
An overview of the world of learning and the various disciplines as they have developed in the United
States: the bibliographic apparatus in relation to the structure of the disciplines

8227. LEGAL LITERATURE AND RESEARCH, (3 cr. prereq 5101, 5221, 5401) Grossman
Legal research methods and matenals for law libraries

8230. SEMINAR: SUBJECT BIBLIOGRAPHY. (3 cr: prereq 8223 or 8224: offered when feasible)
Intensive study of the bibliographic apparatus of the social SCIences, humanities, and SCiences, with
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. 5401 or #) McClaskey
Introduction to the history and stUdy of children's literature in relation to social history, with special
reference to current application for library services

8241. HISTORY OF BOOKS AND PRINTING. (4 cr: prereq 5101, 5221, 5401 or #) Maack
Bookmaking In Its various forms from earliest times to the present. Development of the alphabet and the
manuscrIpt book: Invention and spread of pnntlng: 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 or #)
DEI,a, Rohde

8302: User-librarian-information interface; information services 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 or #) Rohde
Nature of the adult clientele selection of library materials and the development of library serVices to meet
changing adult needs and interests

Organization of Information
8402. ORGANIZATION OF INFORMATION II. (4 cr: prereq 5101, 5221, 5401 or #) Brekhus, Simonton

Advanced study of 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.

8403. DESCRIPTIVE BIBLIOGRAPHY. (3 cr. prereq 5101, 5221. 5401 or #) Parker
Problems In bibliographical research, espeCially those encountered In the acquisition, cataloging, and
descriptIon of anttquanan books

8411. LIBRARY MECHANIZATION AND SYSTEMS ANALYSIS. (4 cr: prereq 5101, 5221, 5401 or #) Brekhus
Systems analysis as applied to library operations: data representation and coding systems: application of
technological developments, such as microforms and computers, to library operations.

8413. REPROGRAPHY IN LIBRARIES AND INFORMATION SYSTEMS. (4 cr: prereq 5101, 5221. 5401 or #)
Brekhus

Introduction to reprographic processes with emphasis on microforms. Document reproduction tech
niques and their applications to library and Information systems practice.
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Library School

Librarianship and Library Research
8501. SEMINAR: LIBRARY EDUCATION. (3 cr, prereq #; offered when feasible)

8503. SEMINAR: LIBRARY PERSONNEL PROBLEMS. 13 cr; prereq #; oltered when feasible)
Advanced study of library personnel problems selected according to the Interest of students: includes
such topics as staff development, participatory management, staff evaluation, unionization

8701. RESEARCH METHODS IN LIBRARIANSHIP. (3 cr; prereq 5101, 5221, 5401) D'Elia, Olson
Purposes and principles of research with emphasis on the distinctive characteristics of library science
problems; critical examination of research studies; preparation of tentative research proposals

8950. SELECTED TOPICS IN LIBRARY SCIENCE. (Cr ar; prereq #) Stalt
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. ICr ar; prereq #) Stalt

8990. LIBRARY RESEARCH. (Cr ar; prereq #) Staff
M.A. students under Plan B are required to register for at least 4 credits In library research with the approval
of the professor who will guide the research project

11



IV. GENERAL INFORMATION

Equal Opportunity Statement
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,
creed, color, sex, national origin, or handicap. In adhering to this policy, the Universi
ty abides by the requirements of Title IX of the Education Amendments of 1972, by
Section 504 of the Rehabilitation Act of 1973, and by other applicable statutes and
regulations relating to equality of opportunity.

Inquiries regarding compliance may be directed to lillian H. Williams, Director,
Office of Equal Opportunity and Affirmative Action, 419 Morrill Hall, 100 Church
Street S.E, University of Minnesota, Minneapolis, Minnesota 55455, (612) 373-7969,
or to the Director of the Office of Civil Rights, Department of Health, Education, and
Welfare, 330 Independence Avenue SW., Washington, D.C. 20201.

Access to Student Educational Records
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 attend
ance, 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 notify 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 campus, and at the records
offices on other campuses of the University. Questions may be directed to the Office
of the Coordinator of Student Support Services, 260E Williamson Hall, (612) 373
2106.

Facilities
Classrooms, faculty and administrative offices, and the library science collection

of approximately 12,000 volumes are located in Walter library on the East Bank of the
Minneapolis campus. The Wilson library on the West Bank, containing the humani
ties and social sciences collections and the major bibliography collection, is the
central headquarters for the University libraries system, which has holdings of more
than 3,300,000 volumes. There are more than 20 additional subject libraries on the
Minneapolis campus, and several special collections such as the James Ford Bell
Collection of materials related to the history of exploration and trade before 1800, the
Ames Library of South Asia, the Children's literature Research Collections, the
Immigrant Archives, and the University Archives.

library methods and practices may be observed, not only in the University
libraries, but also in the public, school, and special libraries of the Twin Cities
metropolitan area. Students also have the opportunity to study new methods of
organizing and disseminating information in the Library School information retrieval
laboratory.

12



Placement

Expenses
For tuition, fees, and estimated living expenses, students should consult the

current General Information Bulletin. Information concerning tuition and fees for the
summer session can be found in the current Summer Session Bulletin.

Financial Aid
The Irene Fraser Jackson Memorial Fellowship and the H. W. Wilson Memorial

Fellowship in the amount of $1,000 each, as well as a limited number of awards of
lesser value, are available annually for master's degree students. Recipients of these
fellowships are requi red to pay tu ition. The application deadline for graduate student
financial assistance is February 15. Fellowship applicants should complete the
financial aid application form that accompanies the Graduate School admission
materials. All available awards are made on a competitive basis and are open only to
United States citizens.

For information about loan and grant funds, consult the Office of Student
Financial Aid, 107 Armory Building, 15 Church Street S.E., University of Minnesota,
Minneapolis, Minnesota 55455.

Prospective students are reminded that there are many non-University sources
from which qualified individuals may receive financial aid. A current list of these
sources of aid can be found in the booklet Financial Assistance for Library Educa
tion, available from the Library Education Division, American Library Association, 50
East Huron Street, Chicago, Illinois 60611.

Part-Time Employment
Information concerning part-time employment opportunities in the University

Libraries system or in metropolitan area libraries may be obtained from the Library
School.

In addition, the University maintains a Student Employment Service, 6 Morrill
Hall, which helps students find employment on or off campus. Personal interviews
are required for these positions.

Housing
Information concerning housing facilities, both University residence halls and

private off-campus housing, may be obtained from the Housing Office, Comstock
Hall, 210 Delaware Street S.E., University of Minnesota, Minneapolis, Minnesota
55455. For information concerning University housing for families, apply to Com
monwealth Cooperative, Inc., 1250 Fifield Avenue, St. Paul, Minnesota 55108.

Placement
Since 1970, job opportunities for professional librarians have been fewer than

during the previous decade, when there was considerable growth in the field. Flexi
bility regarding geographic location and type of position increase one's chances for
placement. Competition is heavy for positions in major metropolitan areas such as
the Twin Cities.

The Library School provides information for its students and graduates concern
ing vacancies that have been reported to it but cannot guarantee positions for its
graduates.
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Student Organization
The Graduate Library Science Students Association (GLSSA) was established in

1969 by the students of the Library School to provide a means by which they can
communicate more effectively with each other and the members of the faculty as well
as participate more fully in the activities of the school. Student officers are elected in
the fall quarter each year, and student representatives serve on all school committees
and on the Library School Council, the policymaking unit of the school.

Extension Courses
The Library School offers a limited number of courses in the late afternoon and in

the evening for students unable to attend day classes. Each year the three foundation
courses and at least one school media course are offered. Occasionally BODO-level
courses are also offered. Information about the courses available each year may be
found in the Extension Classes Bulletin.

Summer Session
The Library School offers a selection of courses during the two 5-week summer

terms. It is usually possible to complete the requirements for the master's degree in
four summers, but students are strongly urged to spend at least one quarter in
residence during the regular academic year.

14
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How to Use This Bulletin
Graduate students are responsible for all information contained in this

bulletin that is pertinent to graduate study and to their specific field of study.

The General Information section of this bulletin is your official source of
information about the policies of the Graduate School and procedures for
earning graduate degrees.

The Fields of Instruction section of this bulletin contains statements of the
policies and requirements of the various departments offering graduate de
g rees and listings of the graduate-level course offerings of those departments.

The rules and regulations detailed in this bulletin are subject to change
without notification. Changes in requirements and regulations that occur
between editions of the bulletin are published in the Graduate School newslet
ter (G.S. Form 7000), which is published four times yearly and distributed to
students and faculty members.

The offices of the Graduate School are located in Johnston Hall.
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Graduate School
GENERAL INFORMATION

Purpose and Organization-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 members and students, in the areas of education and
psychology; the health sciences; language, literature, and the arts; the physical
sciences; the plant and animal sciences; and the 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 chairpersons of
the policy and review councils, representatives from the Graduate School Research
Advisory Committee, Fellowship Committee, and Mayo Graduate School; the Gradu
ate School administration and staff; and student representatives from the Council of
Graduate Students.

EQUAL OPPORTUNITY STATEMENT
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,
creed, color, sex, national origin, or handicap. In adhering to this policy, the Universi
ty abides by the requirements of Title IX of the Education Amendments of 1972, by
Section 504 of the Rehabilitation Act of 1973, and by other applicable statutes and
regulations relating to equality of opportunity.

Inquiries regarding compliance may be directed to Lillian H. Williams, Director,
Office of Equal Opportunity and Affirmative Action, 419 Morrill Hall, 100 Church
Street S.E., University of Minnesota, Minneapolis, Minnesota 55455, (612) 373-7969,
or to the Director of the Office of Civil Rights, Department of Health, Education, and
Welfare, 330 Independence Avenue S.W., Washington, D.C. 20201.

SERVICES FOR THE HANDICAPPED
The University is flexible and open to adaptations to aid students with handicaps.

A variety of services are available for handicapped students. A student handbook
(The Enabler), maps showing accessibility, and a guide to library services are availa
ble on request. The Rehabilitation Services Office (which is part of the Student
Counseling Bureau), N588 Elliott Hall, Minneapolis campus, can assist with informa
tion, referrals, problem solving, and individual counseling. Call 376-3143 for more
information.

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, and appropriate professional qualifications may be admitted for
graduate work on recommendation of the graduate faculty in the proposed major
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General Information

field and approval of the dean of the Graduate School. 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 require
ments), if they are admitted, may register in the Graduate School to begin a graduate
program while simultaneously completing their baccalaureate work.

Credentials Examination Fee
A credentials examination fee is required of each applicant. Detailed information

about the fee is included in the instructions that accompany the Graduate School
Application for Admission form.

Transcripts
One official transcript is required from each college or university attended. See

the Graduate School Application for Admission form for detailed information.

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

Graduate Management Admission Test (GMAT)-AII applicants in business
administration must take the GMAT and must request that an official report of the
results of the test be sent to the Graduate School from the Educational Testing
Service as part of the application for admission to graduate work in that field. Since
this test is given at limited times and places during the year, applicants should make
early arrangements to take the test. For information concerning registration for the
examination, write to the Educational Testing Service, Box 966, Princeton, New
Jersey 08540.

Graduate Record Examination (GRE)-Students 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 their
junior and senior years must submit the results of the GRE aptitude test and an
appropriate GRE advanced test.

The GRE is also often requested by individual major fields. Applicants should
complete this test either in their senior year of undergraduate work or well in advance
of filing an application for admission.

For information about the test, write to the Educational Testing Service, Box 955,
Princeton, New Jersey 08540. 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
foreign 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
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Admission

institution of higher learning in the United States prior to entering the University of
Minnesota. The Graduate School Application for Admission form includes more
detailed information about this requirement.

Applications of foreign students will be considered prior to the time that TOEFL
results are available. If a student is admissible, the Certificate of Eligibility necessary
to obtain a visa will be issued when the Graduate School has evidence of satisfactory
performance on the test.

Additional Information
The Graduate School reserves the right to request additional information in any

case in which it is believed necessary.

Application Procedure
Requests for application materials must be sent to the Graduate School, 307

Johnston Hall, 101 Pleasant Street SE., University of Minnesota, Minneapolis, Min
nesota 55455. Requests should specify the applicant's proposed major field, degree
objective, and date of entry.

Prospective students 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 1 year in
advance of the proposed entry date). The Graduate School application, complete
with all required materials, must be submitted for entry in the terms specified 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 occur on a holiday or weekend will be extended through the next
regular workday. Many major fields have established earlier deadlines than those
listed above and also require additional application and supporting materials. It is the
applicant's responsibility to obtain information about those deadlines and require
ments from the program description in this bulletin and the director of graduate
study for the proposed major.

Transient Graduate Student
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 a single quarter in the Graduate School of the University of
Minnesota to earn credits to offer toward that degree program may be admitted as a
transient graduate student. They will not be required to submit a transcript of credits
but must ask the dean of their graduate school to complete the Transient Application
form (G.S. Form 57) and return it to the Graduate School, 322 Johnston Hall, 101
Pleasant Street S.E., University of Minnesota, Minneapolis, Minnesota 55455.
Deadlines for applying are included in the form.

Under no circumstances will students be permitted to register for more than 1
quarter or summer session as a transient student. Persons originally registering
under this status who wish to apply for regular admission must follow the application
procedures outlined above.
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Readmission, Change of Major or Degree Objective, ~

or Change of Campus
Requests for readmission, change of major or degree objective, or change of 1

campus should be made through the Change of Status form (G.S. Form 72). This form
may be obtained from the Graduate School office, 322 Johnston Hall. Processing of
these requests requires a minimum of 1 month. ,

Readmission-Persons who have not registered in the Graduate School of the 1
University of Minnesota for 2 consecutive years will be considered to have with- I
drawn. Students who subsequently wish to resume graduate work must request
readmission on the Change of Status form.

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

Change of Campus-Students enrolled in the Graduate School on one campus
who wish to continue their studies on another campus must initiate this request
through the Change of Status form. Graduate study is currently available on the 1111

Minneapolis-SI. Paul campus, on the Duluth campus, and at the Mayo Graduate
School of Medicine, Rochester.

ORIENTATION
Incoming graduate students pay a single fee of $5 to support information and

orientation programs dealing with University policies and procedures, facilities and
services, the Twin Cities community, career workshops (writing resumes, job inter
views), financing a dissertation, and social events. Students may obtain a brochure
about orientation events in the Graduate School office after registration opens forfall
quarter. Fall quarter orientation programs begin the week prior to the start of classes,
with some programs continuing during the quarter. Winter and spring quarter pro
grams are held on the Saturday following the first week of classes.

ACADEMIC RANK
AND PURSUIT OF A GRADUATE DEGREE

Members of the University of Minnesota staff holding academic appointments
above the rank of instructor or research fellow are normally not permitted to take a
graduate degree at the University. If admitted, they may register for graduate work,
and the credits they earn may be presented for transfer to a graduate program at
another college or university.

TRANSFER OF CREDITS

For the Master's Degrees
Unless otherwise specified in the departmental section, 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 for their official degree programs (see section on
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Transfer of Credits

the Master's Degree, page 12) as registered Graduate School students. With the
approval of the adviser and director of graduate study of the major (and the director
of graduate study in the minor if the courses are for a designated minor), the transfer
of up to 40 percent of the degree course work from adult special, summer special,
and Continuing Education and Extension status at the University of Minnesota, or
from other recognized graduate schools, in any desired combination, is permitted.
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, 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
special CEE transcript entry verifying that they were completed for graduate credit.
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.

1""1---------------------------------

I

~

For the Doctor's Degrees
From Adult Special or Summer Special Status-Students admitted to and

registered in the Graduate School may transfer to their graduate program the gradu
ate-level credits earned in their first academic quarter as an adult special student, or
in their first summer session (both terms in the same calendar year) as a summer
special student. Such work must be graduate level and must be offered by a member
of the faculty approved to teach graduate courses, and students must complete the
work required of graduate students in the courses. The transfer is accomplished by
inclusion of the courses on the proposed degree program; an official transcript of the
work must be attached.

From Continuing Education and Extension-A maximum of 12 credits of gradu
ate-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. Transfer is accom
plished by including the courses on the proposed degree program.

From Independent (Correspondence) Study-Graduate credit isnot allowed for
courses completed through independent (correspondence) study.

For the Specialist Certificates
See the departmental section.

From Other Graduate Institutions
Graduate credit earned at other recognized graduate institutions may be applied

to University of Minnesota graduate degrees. The credits must appear on an official
graduate school transcript. The transfer is accomplished by inclusion of the courses
on the proposed degree program.
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COMMITTEE ON THE USE OF
HUMAN SUBJECTS IN RESEARCH

All 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 2642 University Avenue, St. Paul,
Minnesota 55114; telephone 373-9895.

GRADUATE SCHOOL NEWSLETTER
The Graduate School publishes quarterly and once each summer session a

newsletter entitled G.S. Form 7000. The newsletter includes information about Grad
uate School fellowship opportunities, quarterly graduation deadlines, Council of
Graduate Students activities, offices from which information about various matters
can be requested, as well as changes in regulations and policies. The newsletter is
distributed each term to all graduate students with registration materials and to all
graduate faculty members.

aUARTERLY PROGRESS REPORT
Each quarter of the academic year and ~;Jnce at the close of the summer session

the Graduate School issues a computerized Quarterly Progress Report for each
student registered in that term. Qne copy of the report is retained in the student's
Graduate School file and three copies (for the department, the adviser, and the
student) are forwarded to the departmental office of the student's major field.

The Quarterly Progress Report contains course and grade information, drawn
from the student records maintained by the Office of Admissions and Records, as
well as a record of other progress toward the degree objective that does not become
a part of the official University record. This report is maintained for internal uses only
and is intended to assist the graduate faculty and the Graduate School in evaluating
student progress and standing. It is not to be considered an official record, nor is it,
by itself, to be interpreted as defining a student's standing or status in the Graduate
School or in the major field.

The Quarterly Progress Report computer file is used as the basis for the Gradu
ate School's registration system. Reminders to students to file official programs and
thesis proposals at appropriate times are generated as a part of this system, as are
warnings and registration holds when students fail to meet Graduate School and
major field standards for scholastic achievement and progress. However, in generat
ing such reminders, warnings, and holds, the system is dependent upon the student's
continuous and timely registration each quarter; the fact that such a notice is not
generated because a student registered late, or not at all, for one or more quarters
does not absolve the student from responsibility for complying with degree require
ments.

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

about 6 weeks before the opening of the term and closes at the end of the first week of
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Registration

classes. There are two summer terms of 5 weeks each. For the University calendar
and registration infol mation, refer to the University's current General Information
Bulletin or Summer Session Bulletin.

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

Registration Requirements-Registration requirements for the various gradu
ate degrees are specified below in the sections on degree requirements (for the
master's degree, page 12; for the doctor's degree, page 17).

The Graduate School also requires that graduate students holding appoint
ments as teaching or research assistants, teaching associates, and administrative or
medical fellows register each term that an appointment is held. This does not apply to
summer terms, except for medical fellows.

Students receiving other types of financial aid from the University or other
agencies, foreign 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. Students are responsible for
securing information about such requirements from the appropriate offices.

Graduate students need not reg ister for the sale pu rpose of taking final written or
oral examinations for the master's degree or specialist certificate, or for taking
preliminary written or oral examinations for the doctorate.

Varieties of Registration-The four kinds of registration currently in effect are
listed below. Note: The thesis-only, examination-only, and doctoral candidate regis
tration categories (items 2, 3, and 4 below) may be replaced as early as fall 1978 by a
new system of thesis credit registration. This will not raise tuition charges for stu
dents who entered the Graduate School by fall 1978, but may raise it for some who
enroll after that time.

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-Only Registration-This type of registration is designed for the conve
nience of students as a means of registering when they are not taking course work
but are required to register for institutional or personal reasons. Eligibility is not
confined to students actually working on a thesis (see item 4 below). Students
typically using thesis-only registration include those working on Plan A master's
theses, teaching or research assistants who are not taking courses but must register
as graduate students, and students in the process of changing majors who wish to
maintain their registration. Eligible students will need their adviser's signature.

3. Examination-Only Registration-This type of registration is open only to
doctoral students who have completed language requirements and all course work
on their officially approved doctoral program but who have not yet passed their
preliminary oral examination. Examination-only registration must be approved by
the Graduate School office and may be utilized only twice. Eligible students may use
this registration as a matter of convenience, but are not required to do so since it is
acceptable not to register while studying for the preliminary oral examination. This
registration bears a special tuition rate. Late registration in this category is not
allowed.

4. Doctoral Candidate Registration-This option is restricted to doctoral stu
dents who have passed their preliminary oral examination. It is required and bears a
special tuition rate. Students must begin this registration in the quarter following the
successful completion of their preliminary oral examination. (Eligibility must be
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established prior to the official opening of the quarter or term in which a student
proposes to register in this category.) Doctoral students in their final quarter of
registration are required to register for thesis-only to take the final oral examination.
If a student does not graduate in the quarter or term in which the final oral examina
tion 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 regis
tration up to midterm requires only the approval of 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.

TUITION AND FEES
For academic year tuition and fees, see the current General Information Bulletin.
For summer session tuition and fees, see the current Summer Session Bulletin.

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

courses in which grading is restricted to one of the two systems with the approval of
the Graduate School, students have the option of choosing the system under which
they will be graded. Selection of a grading system must be made at the time of
registration. Changes in the grading system selected may be made through the
second week of a quarter. For information about courses in which the grading system
is restricted, consult the department offering the course (see also "Minimum Grade
Requirements," pages 12,17).

Incomplete Grades-Course instructors may, at their discretion, place a time
limit on 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. If a course is retaken, all registrations forthe course will remain on
the student's record. Permission of the course instructor and the major adviser is
required.

GRIEVANCE PROCEDURES:
ACADEMIC FREEDOM AND RESPONSIBILITY

Grievance procedures relating to academic freedom and responsibility are gov
erned 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 18,1974. As a result of these
policies, each department or program has availabie 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 result of the two Senate policies, each department or program has estab
lished a standing committee on grievances to conduct hearings and make recom-
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Termination of Graduate Student Sratus

mendations 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 study and the department or program chairper
son.ln 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 Gradu
ate School Grievance Committee, but its function is essentially limited to hearing
appeals from department or program grievance committees.

STUDENT RECORDS
The Office of Registration and Student Records of the University maintains and

releases the official student transcripts.
For a 5-year period from fall 1972 through summer 1977, the official transcript

included only positive academic achievements. Courses in which the student re
ceived a grade of N (no credit) or a registration symbol of I (incomplete) or W
(withdrawal) were recorded on an operational record, which was used only within the
University. Beginning in fall 1977, a single record system was again instituted. This
record contains grades and registration symbols for all courses for which a student
registered beyond the second week of a quarter.

Both transcripts and operational records (for those students who were regis
tered during the period from fall 1972 through summer 1977) may be obtained from
the Certification Service, Office of Registration and Student Records, 150A William
son Hall.

Access to Student Educational Records
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 atten
dance, college and class, major, adviser, and degrees earned-is considered public
or directory information. To prevent release of such information outside the Universi
ty while in attendance at the University, a student must notify 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 campus, and at the records
offices on other campuses of the University. Questions may be directed to the Office
of the Coordinator of Student Support Services, 260E Williamson Hall, telephone
(612) 373-2106.

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. Notice of termination will be in
writing.
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ATTENDANCE AT COMMENCEMENT
Attendance at commencement is voluntary. However, all candidates are individ

ually recognized at the ceremony and must inform the Graduate Schoof as to whether
or not they will attend.

COUNCIL OF GRADUATE STUDENTS
The Council of Graduate Students (COGS) is the official body that represents all

students within the Graduate School. Graduate students in each degree granting
program are entitled to elect one representative to serve on the council. Through
COGS, these representatives assimilate, coordinate, and disseminate pertinent in
formation; provide student members for Graduate School and University commit·
tees; and deal with those problems and issues that affect graduate students. The
COGS Newsletter, distributed to all graduate students through their departments,
attempts to keep graduate students informed of Graduate School and University
affairs. COGS also publishes a Handbook for Graduate Students, which provides
useful information about academic life, student services, and the community.

The council office is located in 409 Johnston Hall (373-7909). Students with
questions, problems, or suggestions should contact the council.

MASTER'S DEGREE
Registration Requirement for the Master's Degree-At least 60 percent of the

course work for the master's degree must be completed in the Graduate School.
Individual programs may require a higher percentage.

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 section on Transfer of Credit).
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 their thesis proposal. On the
basis of this program, the members of students' final examining committees, and the
thesis readers for Plan A, are appointed.

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

Changes in the Approved Program-Once approved, the official program must
be fulfilled in every detail to meet graduation requirements. Alterations in the pro
gram that are found necessary or desirable must be requested in advance 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 program is 2.80 (on a 4.00 scale). Grades of A, B, C, and S are acceptable, but
grades of S are not calculated in the grade point average. At least two-thirds of the
credits completed in this 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.
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Master's Degree

Time Requirement for the Master's Degree-The maximum time allowed by the
Graduate School for completion of a master's degree is 7 years. The 7-year period
begins with the oldest work listed on the official degree program, including any
transfer work applied. The graduate faculty in a specific program may set more
stringent time requirements.

Language Requirement for the Master's Degree-See the major field section 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.

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 S, which substitutes
additional course work and special projects for the thesis.

Plan A: Master's Degree With 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 to constitute the minimum of 28 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 Plan
A degree with a designated minor 29 credits). In addition to these course credits,
thesis credits will be required if a proposed new thesis credit system is instituted (see
"Varieties of Registration," page 9).

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.

Registration of the Thesis With the Graduate School-A complete, clean, typed
draft of the thesis, with title page, table of contents, and bibliography, must be
registered in the Graduate School office at least 9 weeks before the commencement
at which the candidate expects to receive the degree. The draft will be returned to the
candidate immediately, together with the readers' report form, instructions for the
preparation of the thesis, and other forms necessary for graduation. When the signed
thesis report form is returned, a final examination report form will be issued to the
student. The members of the student's examining committee may, at their discretion,
require a 30-day interval between the registration of the thesis and the date of the
final examination.

Thesis Readers-The thesis will be read by a committee of at least three mem
bers, as appointed by the dean of the Graduate School upon recommendation of the
program faculty at the time of approval of the student's official degree program. 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. For the deadline for a particular commencement, consult the
Graduate School office or the current newsletter, G.S. Form 7000.

13



I
1

General Information i

Final Examinations-The Graduate School requires a final examination for Plan 1-4
A candidates; this examination may be written, oral, or both, at the discretion of the
graduate faculty in the field. If both a written and oral examination are specified, the ~

written examination must precede the oral examination.
A final examination(s) 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 commit
tee, all members voting, is required to pass. The results are reported to the Graduate
School on a Final Examination Report form, which will be issued to students 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 master's
final examination

Clearing for Graduation-To qualify for graduation in a particular quarter,
students must complete the examination and all other requirements, including the
submission of required forms and fees, by a specified date (approximately 5 weeks
before the commencement day). The deadlines are published in the current newslet
ter, G.S. Form 7000, and the quarterly Class Schedule; they are also available from
the Graduate School office.

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.

Plan B Project(s)-Students must demonstrate familiarity with the tools of
research or scholarship in thei r field, the ability to work independently, and the abi lity
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 3 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 require
ment 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 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 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 the
case of failure, unanimous consent of the examining committee is required to retake
the master's final examination.
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Professional Master's Degree in Engineering

MASTER OF ARCHITECTURE
See departmental section for requirements.

MASTER OF BUSINESS ADMINISTRATION
See departmental section for requirements.

PROFESSIONAL MASTER'S DEGREE
IN ENGINEERING

A number of engineering departments offer a 1-year program, with emphasis on
design methods, leading to a designated professional master of engineering degree.
The design emphasis of the program focuses on engineering applications rather
than on engineering methods or material behavior, and it applies the knowledge and
methods of the physical and social sciences as well as those of engineering. The
program is 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 Develop
ment (ECPD) accredited programs. Full-time students should be able to complete the
program in 1 calendar year (a minimum of 3 quarters of registration).

Regular Graduate School application procedures should be followed. Appli
cants should be sure to designate the master of engineering as their degree objec
tive, to distinguish it from the master of science program also available in these fields.
All applicants are expected to have an interview wilh the departmental Professional
Engineering Committee before completing the application processing.

Credit Requirements-Students must complete approximately 20 quarter cred
its in the major field and 8 quarter credits in one or more related fields outside the
major to constitute the minimum of 28 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. In addition to the
course credits, thesis credits will be required if a proposed new thesis credit system is
instituted (see "Varieties of Registration," page 9).

Design Project-A design project is a major component of the master of engi
neering program. It emphasizes problem solving based on engineering design crite
ria 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, 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 upon recommendation of the Professional Masters Commit
tee at the time of approval of the official program.

Fields in Which the Program is Offered-Refer to the appropriate departmental
engineering sections for information about the fields in which the master of engi
neering program is offered.
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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 the departmental sections
for music, studio art, and theatre arts.

Course Requirements-Candidates must normally complete from 65 to 90 cred
its, 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.

Creative Project-Students must complete a creative project (production. recit
al, 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 writ
ten 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 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 departmental section for requirements.

MASTER OF GEOTECHNOLOGY
See the Geo-Engineering section for requirements.

MASTER OF PLANNING
See the Public Affairs section for requirements.

MASTER OF SCIENCE (DESIGNATED)
IN CLINICAL MEDICINE AND DENTISTRY

See the Graduate Programs in the Health Sciences Bulletin for requirements.

MASTER OF SOCIAL WORK
See departmental section for requirements.

SPECIALIST IN EDUCATION
See departmental section for requirements.
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Doctor of Philosophy Degree

II" SPECIALIST IN LIBRARY SCIENCE
~ See departmental section for requirements.
I
I..

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

.. ment and ability in a special 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 Doctor's Degree-Candidates must register
in the Graduate School for at least 9 quarters. Students who transfer work from other
graduate schools for the degree must spend the first 2 years or the last year in
residence at the University of Minnesota. There is also a continuous registration
requirement (see page 18).

Official Program for the Degree-Students are expected to file their official
program for the degree in their second year of the program, the specific quarter
depends upon individual major field requirements. Students should submit their
program at least 2 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 field; this includes transfer work (see section on Transfer of Credit). Stu-
dents should also specify the foreign languages, if any, that will be offered in
fulfillment of the departmental requirement. On the basis of the program, the mem
bers of students' preliminary oral examining committees will be appointed.

Minimum Grade Requirements-Grades of A, S, C, and S are acceptable. At
least two-thirds of the credits completed in this 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, and frequently, depending upon previous preparation, the
length of programs for individual students, even within the same field, may vary
considerably.

Minor or Supporting Program Work-It is expected that from 18 to 24 quarter
credits will be offered in the minor or supporting program. With a traditional minor,
this work will be completed in a single field related to the major. If students are
offering a supporting program, it will be composed of a coherent pattern of courses
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.

Changes in the Approved Program or Preliminary Oral Examining Commit·
tee-Once approved, the official program must be fulfilled in every detail to meet
graduation requirements. Changes that are found necessary or desirable must be
requested in advance by General Petition form.

Substitutions on the examining committee, which may be necessitated, for
example, by the departure or absence on leave of a faculty member, must be re
quested by the adviser or director of graduate study through the Graduate School
office well in advance of the examination.
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Official Candidacy-Candidacy is established when students have passed the ~

preliminary oral examination. The Graduate School issues a Candidate in Philosophy
certificate to all students passing the preliminary oral examination without reserva
tion.

Time Limit for Earning the Doctor's Degree and Continuous Registration Re- j
quirement-To maintai n cand idacy for the deg ree, effective with the quarter immed i
ately following the passing of the preliminary oral examination the student must: J'.

1. Complete all requirements and receive the degree within a maximum of 5
calendar years. Calculation of this time period begins the quarter following 1
the passing of the preliminary oral examination. Pelitions for extension of the J
time limit must be submitted before the expiration of the 5 years. Failure to
receive the Ph.D. within the 5-year period may necessitate retaking the pre
liminary oral examination. The graduate faculty in the degree programs may
establish more stringent time limitations.

2. Register continuously and pay candidacy fees during the academic year (fall,
winter, spring quarters) until the doctorate is awarded. Registration for the
first or second summer term (or both) may be made in lieu of registration for
the academic quarter or quarters immediately following. (See "Doctoral
Candidate Registration," page 9.)

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 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 readers and other members of the
final oral examining committee will be appointed by the dean 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 is
registered (see "Registration of the Thesis With the Graduate School," page 20). If
the substance of the proposal should change markedly in the course of the research,
a revised proposal should be submitted immediately.

Substitutions on the Final Oral Examining Committee-See "Changes in the
Approved Program or Preliminary Oral Examining Committee," page 17.

Language Requirement-See the major field section 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.

Written and Preliminary Oral Examinations
Written Examinalion-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 to the Graduate
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School office immediately. A form for this purpose, available in the Graduate School
office, requires the signature of the adviser and the director of graduate study in the
major field.

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

Preliminary 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.

Scheduling the Preliminary Oral Examination-It is the student's responsibility
to schedule the preliminary oral with the examiners and with the Graduate School
office at least 1 week in advance of taking the examination.

The Graduate School issues the report form for the preliminary oral examination
to the student's adviser and informs both student and adviser if the language require
ment or course work for the official program has not yet been completed. The
preliminary oral will be authorized in spite of such deficiencies, but deficiencies must
be made up 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
examination covers the major field and may also cover the minor field or supporting
program and any work fundamental thereto, including possible plans for thesis
research.

The outcome of the examination, 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 to the Graduate School office, stating clearly, in the case of a pass
with reservations, what additional requirements must be met by a candidate to
remove the reservations. The removal of the reservations must be reported in writing
to the Graduate School with signatures of those members of the examining commit
tee who have voted to pass the candidate with reservations.

Failure of the Examination-Students failing the preliminary oral (a) may be
allowed, on unanimous recommendation of the examining committee, to retake the
examination or (b) may be excluded from candidacy for the degree. In no case may
the reexamination take place before at least 1 full academic quarter has passed. No
more than two preliminary examinations are allowed.
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Ph.D. Thesis
The thesis must demonstrate originality and ability for independent investiga

tion, and the results of the research must embody a contribution to knowledge. The
thesis must exhibit mastery of the literature of the subject and familiarity with the
sources and must be well written.

Language of the Thesis-Theses must normally be written in English, the j
language of instruction. However, in some fields of study, particularly foreign lan
guages, the thesis may be written in a language other than English provided there is a
scholarly reason for its use. When the thesis statement is submitted, a justification for I
the use of a foreign language, signed by the adviser and director of graduate study, 'I
should be attached. The statement should attest that the recommended thesis
readers (including the outside reader) are qualified to read, comprehend, and criti-
cize 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 With the Graduate School-A complete, clean, typed
draft of the thesis, with title page, table of contents, and bibliography, must be
registered in the Graduate School office, and copies distributed to the thesis commit
tee, at least 9 weeks before the commencement at which the candidate expects to
receive the degree. This draft will be returned to the student immediately, together
with the report form on which the readers certify that the thesis is ready for defense,
instructions for the preparation of the thesis, and other forms required for graduation
(see below).

To allow readers ample time to evaluate the thesis, at least 30 days should elapse
between the registration of the thesis and the planned date of the final oral examina
tion. However, the final oral examination may be scheduled at any time (allowing at
least 1 week before the examination) after the signed readers' report form has been
submitted to the Graduate School office.

Thesis Readers-The thesis must be read by a committee of not less than three
members (see "Thesis Proposal," page 18). As a rule, the student's major adviser will
be the chairperson of the committee, and the field of the minor or the supporting
program will be represented by at least one committee member. The committee must
be unanimous in certifying that the thesis is ready for defense before the final oral
examination will be authorized by the Graduate School (see "Registration of the
Thesis With the Graduate School" above).

Final Oral Examination
To be eligible for the final oral examination, all work on the official doctoral

program, including the language requirement (if any), must have been completed;
both the written and oral preliminary examinations must have been passed; and the
thesis must have been certified by the readers as ready for defense. The examination
will ordinarily be conducted by a committee appointed at the time of approval of the
thesis proposal and consisting minimally of the adviser, two additional readers, and
two other members of the graduate faculty. The examination covers the candidate's
thesis and major field. It will not exceed 3 hours.

Scheduling the Final Oral With the Graduate School-The examination must be
scheduled by the student 1 week in advance (see "Clearing for Graduation," page 21)
with the committee and with the Graduate School.
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Doctor of Education Degree

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.

Time permitting, the date of the examination will be publicly announced, and any
member of the graduate faculty may attend.

The final oral cannot be scheduled during the same quarter in which the student
takes the preliminary oral.

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

Clearing for Graduation-In addition to the forms mentioned above, students
must complete all other requirements including the filing of forms issued when the
thesis was registered. If students wish to graduate at a particular commencement,
the forms, including the report of the results of the final oral, must be submitted by
the deadline for that commencement. For the deadline for a particular commence
ment, students should consult the Memorandum for Candidates issued at the time
the thesis was registered, the current issue of G.S. Form 7000, or the Graduate
School office.

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,
physical education, and vocational education, in recognition of satisfactory academ
ic preparation and demonstrated competence for professional activity in those fields.

Standards and procedures for admission and expectations for scholastic perfor
mance are, in general, comparable to those for the PhD. A major part of the program
must be conducted in full-time residence, including at least 1 continuous academic
year at advanced stages of the program. Rules and procedures governing examina
tions, candidacy, time limits, appointment of committees, and the thesis for the Ph.D.
apply in general to the EdD.

Program for the Degree-The EdD. 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 EdD 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 ex
amination 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.

21

-I
I



General Information

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 readers
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 the Doctor of Philosophy Degree section.

DOCTOR OF MUSICAL ARTS
The doctor of musical arts (D. M.A.) is a professional degree with a performance

teaching orientation. It is offered in the areas of piano, voice, 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.MA are included in the
music section of this bulletin.

DOCTOR OF PHILOSOPHY (DESIGNATED)
IN CLINICAL MEDICINE

See the Graduate Programs in the Health Sciences Bulletin for requirements.

GRADUATE MAJOR FIELDS
AND DEGREES OFFERED

Twin Cities Campus
MAJOR
Aerospace Engineering
Agricultural Economics
Agricultural Edl;cation
Agricultural Engineering
Agronomy
American 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
BIophysics
Botany
Business Administration
Business Education'
Chemical Engineering
Chemical Physics

DEGREES OFFERED
M.S.Aero.E., M.Aero.E., Ph.D
MS, PhD
MA
M.S.AgE, MAg.E., Ph.D
MS.. Ph.D.
M.A.
M.A, PhD.
MS. PhD
MA, M.S., Ph.D.
M.S., M.S.Anes.
M.S, Ph.D.
MS., Ph.D.
MA, Ph.D.
MA
M.Arch
MA
MA, PhD.
M.S
Ph.D
M.S, Ph.D
M.S, Ph.D.
Ph.D
M.S., PhD.
MS, Ph D.
MA, MS, Ph.D
M.BA, Ph.D.
M.A.
M.SCh E, MCh.E., PhD
Ph.D.

lAlso see specialist certificate in education offerings at end of listing.
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MAJOR
Chemistry
Child Psychology
Chinese
Civil Engineering
Classical Area Studies
C!assics
Communication Disorders
ComparatIve Literature
Computer and Information Sciences
Control SCiences
Cnminal Justice Studies
Dentistry
Dermatology
Distributive Education'
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
Fisheries
Fluid Mechanics
Food Science
Forestry
French
French and Italian
Genetics
Geo-Engineering
Geography
Geology
Geophysics
Geotechnology
German
Germanic Philology
Greek
Hispanic Linguistics
History
History of Medicine and Biological Sciences
Home Economics
Home Economics Education
HortIculture
HospItal and Health Care Administration
Hospital Pharmacy
Hydrogeology
Industrial Education
Industrial Engineering
Industrial Relations
Italian
Japanese
Laboratory Medicine
LatIn
Library Science
Linguistics
Mass Communication
MathematICs
Mathematics Education 1

Mechanical Engineering
Mechanics

DEGREES OFFERED
MS, Ph.D.
MA, Ph.D
MA, PhD
M.S CE, M,C.E, PhD,
M.A, PhD
MA, PhD,
M.A, PhD.
MA, Ph D
M.S, PhD,
Ph.D
MA
M.S
MS, MS.Derm., Ph.D.Derm,
MA
M.S, Ph.D
MA, PhD
M.A, Ph.D
M A , Ed.D , Ph.D.
MA, Ph.D.
MSEE, M.EE, Ph.D.
M.A
MA, Ph.D,
M.A
MS, Ph.D
M.S, PhD
MS., Ph.D
MSExp.Surg
M.S
M.S.
MS, PhD
MS, Ph.D.
MS, Ph.D.
MS, MF, Ph.D.
MA, Ph.D.
MA
MS, Ph.D
MSGeoE .. MGeoE, M.S.. Ph.D.
M.A, Ph.D,
MS., Ph.D.
MS, Ph.D
M.Geo.T.
MA, Ph.D.
MA, PhD.
M A. Ph.D
MA.. Ph.D.
M.A, Ph.D.
PhD
M.A. M.S., Ph.D.
MA
MS, Ph.D
Ph.D
MS.
MS, PhD
MA, Ed.D.
M.SIE, M,IE., Ph.D.
MA, PhD.
M.A
MA. PhD.
M.S
MA. Ph.D.
M.A., Cert of Spec. in Lib.s., Ph.D,
MA. Ph.D.
MA, PhD
MA. MS., PhD.
MA
MSME, MME., Ph,D.
MS.. Ph.D.

lAlso see specialist certificate in education offerings at end of listing.
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MAJOR
Medical Microbiology
Medical Technology
MediCinal Chemistry
MediCine
Metallurgy and Materials SCience
Microbiology
Mineral Engineering
Mineralogy and Petrology
Museology
Music
Music Education
Neurology
Neurosurgery
Nursing
Nutrition
Obstetrics and Gynecology
Operations Research
Ophthalmology
Oral Biology
Orthopedic Surgery
Otolaryngology
Pathology
Pediatncs
Pharmaceutics
Pharmacognosy
Pharmacology
Philosophy
PhysIcal Education
Physical Medicine and Rehabilitation
Physical Therapy
PhysIcs
Physiological Hygiene
Physiology
Plannmg
Plant Breeding
Plant Pathology
Plant Physiology
Political Science
Portuguese
Psychiatry
Psychology
Public Affairs
Public Health
Radiology
Recreation and Park Administration
Scandinavian
Secondary Educatjon
Social and Administrative Pha-macy
Social and Philosophical Foundations

of Education
Social Work
Sociology
Soil Science
South ASian Languages
Spanish
Speech-Communication
StatIstics
StudiO Arts
Surgery
Theatre Arts
Therapeutic Radiology
Therlogenology
Urology
Vetennary Anatomy
Vetennary Medicine
Veterinary Microbiology
Vetennary Parasitology'
Veterinary Pathology
Veterinary PhYSiology and Pharmacology

DEGREES OFFERED
M.S.
MS.
MS. Ph.D.
M.S. M SMed. PhD.Med.
MS.. MSMe!MaI.S.. M Me!MaI.S.. PhD.
MS. PhD.
MS. M S.Min.E. M.MinE., Ph.D.
MS, PhD.
MA
MA, M.FA, DM.A, PhD.
MA
MS, M SNeur., PhD Neur.
MS, M.SNsurg., Ph.D.Nsurg.
M.S
MS, PhD
M.S, M S.Obs. & Gyn., PhD.Obs. & Gyn.
MS, Ph D.
MS. M.S Ophthal.
MS, PhD
MS, M.SOrthSurg., PhD.Orth.Surg.
M S. M.S 0101.. PhD.Otol.
MS. M SPath., Ph.D, Ph.D.Palh.
MS. M.S Ped., Ph.D.Ped.
MS., Ph D.
MS. PhD.
MS, Ph.D
MA. Ph D.
M A. EdD., PhD.
MS., M.S.P.M. & Rehab, Ph.D.P.M. & Rehab.
M.S
MS. Ph D
MS. PhD.
MS, Ph.D.
MPlan
MS. PhD.
MS, Ph.D.
MS.. PhD
MA, PhD.
MA
MSPsychia!, PhD.Psych!a!
MA, Ph.D.
MA
M.S
MS. M SRad, PhD Rad.
MA
MA, Ph.D.
MA
MS, PhD.

MA
MSW, Ph.D.
MA. PhD.
MS. PhD
MA, rh.D.
MA. Ph.D.
MA, Ph.D.
MS, Ph.D.
M.FA
MS.Surg, PhD.Surg.
MA. M FA, Ph.D.
M.S.Ther.Rad.
MS, Ph.D.
MS. MS.Urol., Ph.DUrol.
MS, PhD.
MS, PhD
MS, Ph.D.
MS. Ph D.
MS. PhD.
MS, PhD.

24

-;
I

1
~



Veterinary Surgery. Radiology. and Anesthesiology M.S, Ph.D.
Vocational Education Ed D . Ph.D.
WJldllte MS. Ph.D.
Zoology M.S.. Ph.D.
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MAJOR

Graduate Major Fields and Degrees Offered

DEGREES OFFERED

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

Business Education
Counseling
Distributive Education
Elementary School Administration
General Curriculum Supervision
General Educational Administration

Duluth Campus
MAJOR

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

Intermediate Unit in Educational Administration
Mathematics Education
School Business Administration
School Psychological Services
Secondary School Administration
Special Education

DEGREES OFFERED

MA
M.S.
MBA
M.S
M.A
MA
M.A. Cert of Spec
M.A
M.A
MS
MA
M.S
M.SW.

Mayo Graduate School of Medicine, Rochester
MAJOR DEGREES OFFERED

Anesthesiology
BiophysIcs
Dentistry
Dermatology
Medical Microbiology
Medicine
Neurology
Neurosurgery
Obstetrics and Gynecology
Ophthalmology
Orthopedic Surgery
Otolaryngology
Pathology
Pediatrics
Physical Medicine and Rehabilitation
Physiology
Plastic Surgery
Proctology
Psychiatry
Radiology
Surgery
Urology

MS, M.S.Anes.
M.S
M S.D
MS. M.S.Derm. Ph.DDerm.
M.S
MS.. M.SMed, PhDMed
MS. MSNeur. Ph.D.Neur
MS. MSNsurg. Ph.D.Nsurg
MS. M.SObs & Gyn .. PhD.Obs & Gyn.
MS. M.S.Ophthal, PhD.Ophthal
M.S. M.SOrthSurg., Ph.D.Orth.Surg.
MS. MS.Otol, Ph.D.Otol
MS. MS.Path, PhD. PhD.Path
MS. M.SPed . Ph 0 Ped
MS, MSPM & Rehab, Ph.D.P.M. & Rehab.
MS. Ph.D.
MS. MSPlas Surg
MS. MSProct
MS. M.S.Psychlat. Ph 0 Psychial.
MS, MSRad, PhDRad
M.S. M.S.Surg .. Ph.D.Surg.
MS, M.SUrol, Ph 0 Urol
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General Information

COMMITTEE ON INSTITUTIONAL COOPERATION
TRAVELING SCHOLAR PROGRAM

The University of Minnesota is a participant in the Traveling Scholar Program for
graduate students enrolled in Committee'on Institutional Cooperation (CIC) institu
tions, 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, unu
sual laboratories-at any other CIC university without change in registration or
increase in fees. Students may take advantage of these educational opportunities for
3 quarters or 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. Information regarding the procedure to be followed in seeking admis
sion to another CIC institution is available at the Graduate School Fellowship Office,

ASSISTANTSHIPS, FELLOWSHIPS,
AND SCHOLARSHIPS

General College Assistantships
Graduate students are eligible to apply for teaching assistantships and associ

ateships 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,
recreation, health, and law, Graduate students may also be interested in the college
teaching/counseling internship program for graduate assistants, Graduate assis
tants 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--General
College Supervised Counseling Projects the second year. Inquiries about assist
antships and the teaching/counseling internship program should be directed to the
Office of the Dean, General College, 106 Nicholson Hall, 216 Pillsbury Drive S,E,
University of Minnesota, Minneapolis, Minnesota 55455,

Graduate Assistantships
Graduate assistantships are academic appointments that are reserved for gradu

ate students, Appointments to teaching assistantships or associateships, research or
project assistantships, or administrative fellow positions are offered through various
departments, A teaching assistant or associate helps in teaching students in a
specified course or courses under the g'eneral supervision of the academic staff, A
research or project assistant carries out activities connected with research studies
that are assigned by the supporting department or principal research investigator, An
administrative fellow performs duties of a specialized nature connected with admin
istration,
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Assistantships, Fellowships, and Scholarships

Since assistantships are one of the means by which departments provide finan
cial assistance to their graduate students, departments usually give priority in ap
pointments to graduate students in their own field

Applications for graduate assistantships in most departments should be made
by February 15 for the ensuing academic year. They should be submitted to the head
of the department offering the appointment. Some assistantships become available
during the course of the academic year, and students should check with the various
units about such possibilities and application procedures. Individuals may apply for
one of these appointments when filing their application for admission to the Gradu
ate School.

During the regular academic year, appointees must be registered in the Gradu
ate School in each quarter of the term of their appointment. During the summer
session, appointees must be enrolled in, or approved for admission to, the Graduate
School.

Graduate students holding appointments as graduate assistants at 25 percent
time or more pay resident tuition rates. This same privilege applies to members of
their immediate families. Effective June 16, 1970, these same privileges have been
extended beyond the term of qualifying appointment, subject to the following rules:

The qualifying appointee must have held one of the above appointments for
a minimum of 3 academic quarters, at 25 percent time or more, after September
15,1969. Two summer terms will count as 1 academic-year quarter.

The use of the privileges is extended, after completion of the qualifying 3
quarters of appointment, on a quarter-for-quarter basis up to a maximum of 6
quarters of use. Appointments for 3 quarters entitle extension of the privilege for
3 additional quarters: more than 3 quarters entitle extension (on a quarter-for
quarter basis) for not more than 6 quarters.

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

During the academic year, graduate assistants are appointed on a part-time
basis denoted by percentage of time. Typical appointments are for 25 percent, 33
percent, and 50 percent time. Assistants may not be employed for more than 75
percent time in any single appointment or in any combination of appointments. In
very exceptional cases, the dean of the Graduate School may authorize employment
beyond the 75 percent limit. During the summer, graduate assistants may work any
percentage of time, up to and including 100 percent, without the special permission
of the dean.

Stipends for graduate assistants are based on the level of appointment and
percentage of time of the appointment. A schedule of current stipends for graduate
assistantships is published in the Handbook for Graduate Assistants. 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.

Appointees are urged to elect the payroll deduction plan for fee payment. Payroll
deduction authorization cards may be obtained from departmental secretaries and
must be turned in with registration materials before the end of the first week of
classes each quarter.

The Graduate Assistants Information and Assistance Office provides ombuds
man services for and handles problems and informational requests of graduate
assistants. The office, located in the Graduate School, is an administrative arm of the
Office of the Vice President for Academic Affairs It distributes the Handbook for
Graduate Assistants and the Grapevine, a quarterly newsletter for graduate assis
tants. Copies of the handbook and further information about the assistantship
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General Information

program at the University may be obtained from the Graduate Assistants Information
and Assistance Office, 411 Johnston Hall, 101 Pleasant Street S.E., University of
Minnesota, Minneapolis, Minnesota 55455.

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

currently enrolled graduate students at the University of Minnesota. The Graduate
School Fellowship Office, 422 Johnston Hall, administers several fellowship pro
grams; a number of individual academic departments also administer field-specific
fellowships. Entering students must file their fellowship application with their pro
spective graduate program. Currently enrolled students should consult with staff at
the Graduate School Fellowship Office and at their graduate program office for
current information about fellowship opportunities.

The following policies govern all awards administered by the Graduate School:

Duplicate Awards-Recipients of a Graduate School award may not hold con
currently a second Graduate School fellowship, scholarship, or similar award (with
the exception of a Tuition Scholarship, which may be held with a nontuition-granting
fellowship); nor may they hold concurrently a similar award from a non-Graduate
School source (e.g., a Danforth Foundation Fellowship) that duplicates the benefits
of the Graduate School award.

Supplementation-Recipients of any Graduate School administered award of
$3,500 or more plus tuition may hold concurrently a graduate assistantship of up to
25 percent time during any quarter. Likewise, recipients may hold concurrently a
non-Graduate School administered fellowship, scholarship, or similar award, pro
vided it does not exceed the equivalent of a 25 percent time assistantship during any
quarter (if the supplementation exceeds that amount, the Graduate School adminis
tered award will be reduced accordingly).

Terms of Award-Graduate School awards may not be renewed, used for sum
mer study, or deferred for use in another academic year.

FELLOWSHIPS AWARDED AND ADMINISTERED
THROUGH THE GRADUATE SCHOOL FELLOWSHIP OFFICE

For New Graduate Students
Graduate School Fellowships--Students planning to enter the Graduate School in fall quarter are eligible for

these 1-year fellowships. which provide a stipend of $3,900 plus tuition (fees not inclUded) for the academic
year. All applicants must be nominated by their prospective graduate program; therefore. all applications
must be submitted. on GS. Form 70. directly to the office of the prospective graduate program by the
program's specified deadline (generally early February)~

For Currently Enrolled Graduate Students

Note-Not all fellowships are offered every year. Stipends are approximate and
may vary from year to year. Deadlines for application are generally mid-March. Check
with the Graduate School Fellowship Office for current information and application
procedures.

Alexander P. Anderson and Lydia Anderson FeliowshiJ>-For advanced students in the botanical and zoological
sciences for fhe purpose ot carrYing out summer study. Candidates must be University of Mlnnesofa
graduates. Up to $600.

Charles J. Brand FeliowshiJ>-Offered to a student who is in the final year of Ph.D~ work in botany $2,500.
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Assistantships, Fellowships, and Scholarships

Class of 189l}-Available to a graduate student in an arts, science, or engineering field. Students must be
nominated by their program. $300.

Walter B. Cline Memorial Fellowshil>-For students who are pursuing graduate study in the language or cultural
history of Asia or the Moslem world. $200.

Carolyn M. Crosby-Available to graduate students of high promise In botany for the purpose of carrying out
Summer study at the Lake Itasca Biological Station, or a similar station, or supporting other field research. Up
to $400.

Norman Johnston DeWIl1-lntended to aid in the support of a graduate student who is interested in the
humanities and in the interrelationship of humanistic studies. Selection is based on scholarship, interest, and
need. $600.

LouiseT. Dosdall Fallowship in Science-For a woman in graduate school who has shown great aptitude in any
fIeld of the natural and physical sciences and who shows great promise for a successful Career in research.
$3,500 plus tUition.

Arle and Billi Haeberle Fellowshil>-Offered to a graduate student in thearea of speech-communication, theatre
ans, or journalism and mass communication. Candidates should be prepanng for a career in broadcasting.
$400.

Albert Howard Award-For graduates of the University of Minnesota $250.

Stanwood Johnston Memorial Fellowshil>-For a promising graduate student in the field of geophysics, bio
chemistry, or an allied sUbject, or psychology. $3,500 plus tuition.

Eva O. Miller Fellowshil>-For advanced graduate students in the areas of educational psychology, statistics and
measurements, counselrng 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
measurements. $3,500 plus tUition.

Minneapolis Foundation-Francis E, Andrews Fund-Available to graduate students (preferably working on their
doctoral dissertation) for the purpose of carrying out research abroad. Candidates must be U.S. citizens.
Tenure: 9 to 12 months. Students must be nominated by their program. Average award is $1,300.

Norwegian Nalionals Fellowshil>-Torske Klubben fellowships are available to Norwegian nationals for 1year of
study at the University of Minnesota. Awards are usually $2,000 for 9 months, or $2,400 for 12 months, piUS
tuition for the academic year.

Shevlin Fellowshil>-For graduale studenfs in agriculture, biological sciences, chemistry, forestry, geology,
home economics, liberal arts, mathematiCs, medicine, physics, and astronomy. $3,000.

William F. Stout Fellowshil>-0pen to graduate students, preferably in the humanities and social SCiences, who
are in the intermediafe years of fhe" Ph.D program. $3,500 plus tuition.

Tuition Scholarships-Tuition scholarships for 1 quarter are available to graduate students who have been
registered for at least 3 quarters in the Graduate School. In rare instances, a student may be awarded a tuition
scholarship for a second quarter. Applicants must be U.S citizens. Application deadlines are approximately 4
weeks prior to the beginning of each quarter.

Thomas F, Wallace Fellowshil>-0pen to graduate students in the humanities and social sciences who are in the
intermediate years of the" Ph.D. program. $3,000.

Women's Club of Minneapolis Fellowshil>-Available in alternate years to a graduafe student meeting schol
arship and leadership qualifications. Must be a US. citizen. Next award 1980-81 $1,800.

University of Minnesota Foundation Special Grants for Doctoral Dissertation Research-Special grants of up
to $1 ,000 for support of doctoral dissertation research are available to graduate students Who have passed
their preliminary written and oral examinations. (Final typing and binding costs and computer time available
through the University of Minnesota are not allowable costs) Students must apply Within 6 months of thelf
need for funding. Deadlines are generally in November and May.

University of Minnesota Doctoral Dissertation Fellowships-Dissertation fellowships of $3,900 are available to
Ph.D. candidates who have completed all degree requirements except the dissertatlOn Students must be
nominated by the" program,

FELLOWSHIPS AND SCHOLARSHIPS
AWARDED AND ADMINISTERED
THROUGH ACADEMIC DEPARTMENTS

Information regarding the following fellowships is available through the individ
ual departments, Check with the department for application deadlines.

AGRICULTURAL EDUCATION
Minnesota Vocational AgriCUlture Instructors Associate Fellowships-For Sludents of demonstrafed abilily

who are currently teaching vocational agriculture in Minnesota. U.S. CItizenship required. Application
deadline March 31. $100.
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ANIMAL SCIENCE
John Brandt Memorial Foundation Fellowship-Open to first-year master's and first-year doctoral students. U.S.

citizenship required. One at $4,500 and one at $1,200.

ANTHROPOLOGY
National Science Foundation Dissertation Support-$l,OOO to $10,000, adjusted to research expense.

ARCHITECTURE
The American Inslitute of Architects and the American Institute 01 Architects Foundation, Inc., Scholarship

Program (normally three)-Stipends in varying amounts. Applicalion deadline late October.

Roy Child Jones Fund-Stipends in varying amounts Application deadline October 15.

Belly Poole Scholarship Fund--Stlpends in varying amounts. Application deadline October 15.

Ralph Rapson and Associates Scholarship Fund-Stipends in varying amounts. Application deadline October
15.

ART HISTORY AND MUSEOLOGY
American Art Fellowship (one)-$400 ~o $1,000 for the study 01 modern Amencan arl.

Art History Departmant Fellowships (one or morel-Provide up to $2,200 for students working on their doctoral
dissertations.

Kress Foundalion Fellowships (three-five)-Stlpends vary from $400 to $3,000.

National Museum Act Fellowships (two)-Provide approximately $3,000 stipend and tuition for museology
students.

Elizabeth Roe Fellowship (one;-Stlpend varies from $500 to $1,000.

BIOLOGICAL SCIENCES

Information about and applications for all but the Sigerfoos fellowships are
available from the director of the Bell Museum of Natural History,

J, Ford Bell Delta Waterfowl Fellowships-For graduate students studying North American wildfowl at the Delta
Waterfowl Research Station, Delta, Manitoba.

Cedar Creek Research Stipends-Several hundred dollars are available for graduate students or qualified
persons other than faculty members. Almost any science relating to field biology, forestry, sOils, or a related
area will be conSidered. Application deadline April 1.

Daylon Natural History Fund-To encourage field research in biology, without geographic restrictions, by
University graduate students. Awards vary in amount and are made in the fall and spring.

Donald B. Lawrence Fund-Offers one award of approximately $200 for botanical research to be conducted at
the Cedar Creek Natural History Area. Application deadline April 1.

Old Field Ecosystem Development Studies-Proposals are invited for research on ecosystem development of
old fields in a senes of areas that have been in progress of cultivation and annual abandonment.

Sigerfoos Fellowships-For short·term graduate stUdy of marine or tropical zoology at another institution.
Information and applications available from the ecology and behavioral biology program.

Wilkie fund for Behavior and Evolution-To encourage research in behavior and evolution by University
graduate stUdents. Awards vary In amount and are made In the fall and spring.

BUSINESS ADMINISTRATION
College 01 Business Administration Alumni Board Fellowship -$750 for a master of business administration

student who is a graduate of the College of Business Administration.

Corporate Associates Fellowships in Business Administration -$2,500 for master of business administration
students and $3,500 for PhD. students.

Deloille, Haskins, and Sells Fellowship-$3,500 for a Ph.D. student majoring in accounting.

Dow Chemical Graduate Fellowship-For a student in sales and marketing.

Ernst and Ernst Fellowships-$600 each awarded to two M.B.A. students in accounting.

General Mills Fellowships-$500 each awarded to two M.B.A. students in accounting.

Ernest Heilman Award-$1 ,000 granted as the Outstanding Teacher Award. Recipient must be a Ph.D. student in
accounting.

Waller E. Heller Fellowship -Provided by Walter E. Heller and Company of Chicago in the amnunt of $1,000. To
be awarded to a master of business administration student.

Lutheran Brotherhood Fellowship in Insurance-$1,500 for a student with field of concentration in risk manage
ment and insurance.
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I
I Minnesota Mining and Manufacturing Company Graduate Fellowship-For a graduate student in accounting or

finance. Stipend vanes but is approximatey $3,000

Minnesota Mining and Manufacturing Company Graduate Fellowships-For minority students in accounting or
finance. StIpend vanes.

Pillsbury Company Fellowship-$500 to be awarded to a graduate student with a major Interest in accounting or
finance.

Pillsbury Company Fellowship in Business Administration-$l,OOO to be awarded annually to a graduate
student with a major interest in marketing.

Price Waterhouse Foundation Graduate Fellowship in Accountinlr-$1 ,000 to be awarded to a graduate student
in accounting.

Justin A. Rosenblall Fellowship-$l ,200 for a master of business administration or PhD. student.

SI. Paul Companies Fellowship-$1,500 for a student with t,eld of concentration in risk management and
Insurance.

Transportation Clubof Minneapolis and SI. Paul Fellowship in Transportation and Business Logistics-$500 to
be awarded to a student with a primary Interest in transportation and bUSiness logistics.

Roland S. Vaile Fellowship in Business Administration-For a graduate student With primary interest in
marketing.

CHEMICAL ENGINEERING AND MATERIALS SCIENCE

Fellowship and research assistantships are available under a variety of federally
and industrially sponsored research contracts and grants.

Aid-to-Education Fellowships from Corporate Foundations and Funds-Awarded each year to exceptional
students.

Naal R. Amundson Fellowship-For graduate stUdents studying chemical engineering.

CHEMISTRY
Amarican Oil Foundation Fellowship-For a Ph.D. candidate who plans a career In teaching

Eastman Kodak Fallowship

Minnasota Mining and Manufacturing Company Fellowship

Summer Support Fellowships-Sponsored by Allied Chemical Company, AMOCO Chemicals Corporation, Ciba
Geigy Corporation, Dow Chemical Company USA, E.!. DuPont de Nemoursand Company, Eastman Kodak,
General Electric Company, General Mills, Inc., Hercules, Inc, Lubnzol Foundation, Merck and Company,
Minnesota Mining and Manufactunng Company, The Pillsbury Company, The Proctor & Gamble Company,
Rohm & Haas Company, Union Carbide Company, Uniroyal, Inc.. and Ventron Corporation.

CIVIL AND MINERAL ENGINEERING

Research assistantships are available under a variety of sponsored contracts
and grants.

Mineral Resouce Engineering Fellowships-Provide support for graduate students preparing for careers in
mining or mineral and mineral fuel conservation. Awards are made through the Department of Health,
Education, and Well are to U.S citIZens on the baSIS of ability and finanCial need Provide stipends 01 $325 per
month, plus tuition and fees.

Mineral Resources Research Center Research Assistantships-Available on a limited basis in mineral process
ing.

St. Anthony Falls Hydraulic Laboratory Research Assistantships-For graduate students in civil engineering
whose major field of speCialization is hydraulic engineering, hydrology, or fluid mechanics.

Sommerfeld Scholarships-Open to graduate students and prospective graduate students in any branch of civil
engineenng. Students who tile an Application tor Financial Aid are considered; It IS not necessary to tile a
special form. Preference is given to students who are U.S. Citizens. EVidence of scholastic achievement and
potential for superior performance in University studies is required. Awards may be supplemented by 25
percent time graduate assistantships or by summer appointments. Stipends vary but are usually not less than
$4,500. Awards are renewable annually when academic progress is satisfactory. Application deadline is April
15.

CLASSICS
John C. Hutchinson Scholarships-Stipends in varying amounts awarded.

COMMUNICATION DISORDERS
Rehabilitation Services Administration Traineeships in Speech Pathology (ten)-Approximafely $3,000 plus

tuition and fees. U.S. citizenship required.
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U.S. Office of Education Assistantships (four)-$6,000 for students in speech and hearing science, speech
pathology, and audiology. U.S. citizenship required.

Veterans Administration Traineeships in Speech Pathology and Audiology (three to four)-$4,000. U.S citizen
ship required.

DENTISTRY
National Institutes of Health Post-D.D.S. Individual Research Fellowship Award&-Supports post-D.D.S. aca

demic and research training in specified health and health-related areas. Awards are made to individual
applicants on the basis of specified training proposals and a national competition. Applicants must be U.S.
citizens or noncitizen nationals of the U.S., or must have been lawfully admitted to the U.S. for permanent
residence at time of application. Noncitizen nationals are persons born in lands that are not states but that are
under U.S sovereignty, jurisdiction. or administration (e.g. American Samoa). Individuals on temporary
visas (student, etc.) are not eligible Stipends of $10,000; no dependency allowance.

U.S. Public Health Service: Postdoctoral Training in Dental Caries Researcll-Applicants must have earned a
DD.S., M.D.. Ph.D., or equivalent degree at the time of appointment and must be interested in applying their
previous basic science or clinical training to research on dental caries formation. Appomtments are for 3
years with stipends ranging from $10,000 to $15,000, depending on the candidate's experience.

ECOLOGY AND BEHAVIORAL BIOLOGY
Dayton Natural History Fund-To encourage field research in biology, without geographic restrictions, by

University graduate students. Awards vary in amount and are made in the fall and spring. Information and
applications are available from the Chairman, Dayton Natural History Fund, Sell Museum of Natural History.

Malvin and Josephine Herz Foundation Fellowship-To encourage research in ornithology at the Lake Itasca
Biology Session in the spring and summer. Awards vary in amount. Information and applications are
available from the Chairman, Field Siology Program, Sell Museum of Natural History.

Charles Peter Sigerfoos Fellowship-About $500. To enable a prospective doctoral candidate in zoology to
pursue work at a marine or tropical biological laboratory. Application deadline March 15.

Wilkie Fund 'or Behavior and Evolution-To encourage research in behavior and evolution by University
graduate students. Awards vary in amount and are made in the fall and spring. Information and applications
are available from the Chairman, Wilkie Fund, Sell Museum of Natural History.

ECONOMICS
Andreas Fellowships (four)-$3,900 per year to be awarded for up to 3 years to students who are citizens of

Spain.

Kidder Peabody Fellowship-$4,000 for 1 year.

Korda Fellowships in the Economics of Public Policy-$4,000 per year. Awarded to an incoming student to
support thesIs research in pUblic policy economics.

EDUCATION
J. Anna Norris Women in Physical Education Scholarship-Pays tuition for 1 academic year. Awarded to

graduate or undergraduate students at the discretion of the department.

U.S. Office of Education Fellowships or Assistantships in Special Education (50)-$2,200 to $3,200, depending
on extent at graduate study, and $600 dependency allowance. U.S. citizenship required. Agency pays fees.

U.S. Public Health Service Traineeshps in Child Psychology (twelve to fifteen)-$2,925 for 9 months. Agency
pays tuition.

U.S. Public Health Service Traineeships in School Psychology (eight)-$2,400 to $2,800. Dependency allowance
of $500. Agency pays tuition.

ELECTRICAL ENGINEERING
Mayo Engineering Graduate Fellowship--Open to a major who has completed the course requirements for the

M.S. degree. Residence will be Rochester, Minnesota, for thesis work in the Engineering Division of the Mayo
Graduate School of Medicine. May be held for a maximum of 2 years. Stipend commensurate with current
salaries for graduates in electrical engineering.

Mayo Engineering Graduate Fellowships (two)-$500 awarded to first-year graduate students working toward a
master's degree who are interested in medical instrumentation and allied pursuits.

ENVIRONMENTAL HEALTH
U.S. Public Health Service Traineeships in Occupational Healtll-$3,900 per year plus tuition and fees. U.S.

citizenship required. These traineeships are dapendent upon renewed federal funding.

U.S. Public Health Service Traineeships in Public Healtll-$3,900 per year plus tuition and fees. U.S. citizenship
required. These traineeships are dependent upon renewed federal funding.
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FORESTRY
Boise Cascade Forestry Graduate Fellowship-$4.500 for forestry majors interested in improved management

of commercial forest land. Application deadline March 1.

T. Schahtz·Hansen Memorial Fellowship-$3,240 for work in forest management in the College of Forestry.
Application deadline April 1.

Weyerhaeuser Predoctoral Fellowship-$6,000 For students in engineering-wood technology. Application
deadline March 1.

GENETICS AND CELL BIOLOGY
Behavioral Genetics Training Grant-Available to students who have completed 2 years of graduate study in the

genetics graduate program or the psychology graduate program. Each student receives a stipend of $3,900
for 12 months plus tuition and fees. Support IS limited to 3 years. Trainee must be a U.S. citizen or noncitizen
national. Application materials-financial aid application, transcripts. GRE scores, and three letters of
reference-should be submitted to the department by February 15 to be considered for financial aid for the
following fall quarter.

Genetics Mechanisms and Regulation Training Grant-Available to students beginning their training in either
the genetics graduate program or the biology (with specialization in cell and developmental biology)
graduate program. Each student receives a stipend of $3,900 for 12 months plus tuition and fees. Support is
limited to 3 years. Trainee must be a U.S. citizen or noncitizen national. Application materials-financial aid
application, transcripts, GRE scores, and three letters of reference-should be submitted to the department
by February 15 to be considered for financial aid for the following fall quarter.

GEOLOGY AND GEOPHYSICS
Thomas F. Andrews Fellowship-$500 to $1,000 in geology. Available at intervals of 2 or 3 years. Application

deadline March 1.

Maximillian N. Lando Scholarship-Approximately $3,000 in geology.

HOME ECONOMICS

A numoer of awards and assistantships are available to admitted graduate
students through the departments of Design, Family Social Science, Food Science
and Nutrition, and Textiles and Clothing. Inquiries should be directed to the depart
mental offices.

INDUSTRIAL RELATIONS
Alcoa Fellowship

Herbert G. Heneman, Jr.• Fellowship

JOURNALISM AND MASS COMMUNICATION

Applications should be made to the Office of Student Financial Aid, 107 Armory,
except as noted. Application deadline is February 1.

Note-The following awards from the School ofJournalism and Mass Communi
cation are available only to students currently enrolled in the Graduate School and
not to new students.
Carroll Binder Memorial Award (two)-Approximately $500 for a graduate or undergraduate student who shows

promise in reporting or interpreting international news and who expects to go into newspaper work.

Lois Osborn Casey Memorial Scholarship-Approximately $300 for a senior or graduate student with a superior
scholastic record interested in reporting and interpreting public affairs.

Curtis L. Erickson Memorial Scholarships (four)-Approximately $500 for graduate or undergraduate students
in the news-editorial field.

Ganne" Foundation Scholarship-$500.

Fred and Lucille Kildow Scholarship-Approximately $500. Awarded in recognition of interest and potential in
journalism.

Minnesota Mining and Manufacturing Co. Scholarship-$500 for upper division or graduate students in journal
ism.

LIBRARY SCIENCE
John C. Hutchinson Scholarship-Approximately $500. U.S. citizenship required. Application deadline February

15.
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Lura C. Hutchinson ScholarshiJ}-Approximately $500. U.S. citizenship required. Application deadline February
15.

Irene Fraser Jackson Memorial FeliowshiJ}-$1.000. U.S. citizenship required. Application deadline February
15.

H. W. Wilson Memoria' FeliowshiJ}-$I,OOO. US. citizenship required. Application deadline February 15.

MAYO GRADUATE SCHOOL OF MEDICINE

Appointments to the Mayo Graduate School of Medicine for residency and
graduate work are available to medical and basic science graduates desiring gradu
ate specialty training. They are offered in internal medicine, general surgery, the
medical and surgical specialties, and the laboratory and basic medical sciences.
Mayo funded fellowship stipends are based upon post-MD. years of relevant training
within the field of appointment. They begin at $14,000 for the first post-M.D. year.
Stipends for research fellows and predoctoral students vary with the circumstances
of the appointment.

Applications are accepted 6 months or more prior to desired date of beginning
the appointment. Write to the Director, Mayo Graduate School of Medicine, Roches
ter, Minnesota 55901.

Some traineeships supported by NIH or other funds are available.

MECHANICAL AND INDUSTRIAL ENGINEERING
Mechanical Engineering Departmentel/lndustrial Fellowship&-The number available and stipends vary.

MTS Systems, Inc., Fellowships in Mechanical Engineering (two)-Applicants must be involved in thesis
research/writing. $2,400.

Whirlpool Corporation Fellowships in Mechanical Engineering (two)-Applicants must be involved in thesis
research/writing. $3,150.

MEDICAL SCHOOL

Various graduate fellowships, assistantships, and training support programs are
offered in all departments of the Medical School. Since the duration of support and
stipend amounts vary, inquiries should be addressed to the specific department in
which a fellowship or training program is desired. The following are offered:

Training grants or fellowships are offered for students holding professional
degrees and for predoctoral graduate study in the basic health sciences, including
anatomy, biochemistry, microbiology, pathology, pharmacology, and physiology.
U.S. citizenship is usually required.

Training grants or fellowships are available for graduate training in various
specialized fields, such as arthritis, cancer, cardiovascular problems, diabetes, he
matology, medical genetics, nephrology, radiation therapy, and rehabilitation, under
the supervision of the several clinical departments and divisions in the Medical
School. U.S. citizenship is usually required.

Training opportunities for combined medical-graduate study in the basic medi
cal sciences are open to qualified applicants who have been accepted for admission
to both the Graduate School and the Medical School and who wish to pursue
graduate work while completing the standard medical curriculum leading to the M.D.
degree.

Various individual fellowships are available from such sources as the National
Institutes of Health, American Cancer Society, American Heart Association, and
other national foundations. Applicants must be sponsored by their major depart
ment. The terms of support vary from 1 to 5 years.

Other special fellowships, sponsored by a variety of agencies, are available
through departmental offices.

In all cases, the number of fellowships awarded is subject to the availability of
funds.
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l Assistantships, Fellowships, and Scholarships

MICROBIOLOGY

A limited number of research assistantships are available on a competitive basis.
Applicants are notified of acceptance and financial commitments by April 1. The
assistantships include an annual stipend of $3,900 (taxable) and full tuition.

MINERAL RESOURCES RESEARCH CENTER
Research Assistantships-Up to $7,092 for the academic year for students in mineral processing. Application

deadline April 15.

United States Bureau 01 Mines Research Assistantships-Up to $5,000 for students in mineral engineering.
Open to U.S. citizens. Appiication deadline April 15.

PHARMACOLOGY
Nationallnslilutes 01 Health Training Grant in Pharmacological Sciences-Provides 21 predoctoral National

Research Service awards at $3,900 annually. U.S. citizenship required. Agency pays tuition.

In addition, a limited number of research assistantships are available. These
provide support comparable to that of the National Research Service awards.

PHARMACY
American Foundation lor Pharmaceutical Education Graduate Fellowships-$3,600 maximum. U.S. citizenship

required. Agency pays fees. Application deadline March 15.

National Institutes of Health National Research Service Awards-Five predoctoraltraineeships at $3,900 for
students in medicinal chemistry. Agency pays tuition and fees. Must be U.S. Citizen. Requires 1 year 01 service
for each year the award is held.

PHILOSOPHY
Swenson-Kierkegaard and Woodbridge Funds-Provide a modest amount of scholarship support.

PHYSICS AND ASTRONOMY
Lando Fellowships-Will probably be available. These are normally lor summer research support or for tuition

grants.

POLITICAL SCIENCE
Asher N. Christensen Memorial Award-$1 00 for stUdy abroad or research in American government and politics.

Available to either a graduate or an undergraduate.

Hubert H. Humphrey Fellowship-Up to $2,500. Open to a graduate major with a distinguished record in any area
of specialization in political science.

Clara H. Ueland Memorial Fellowship-Up to $2,500. Open to a lemale graduate student in political science.

PSYCHOLOGY
Behavioral Genetics Training Grant-Available to students who have completed 2 years 01 graduate study in the

genetics graduate program or the psychology graduate program. Each student receives a stipend of $3,900
lor 12 months plus tuition and fees. Support is limited to 3 years. Trainee must be a U.S. citizen or noncitizen
national. Application materials-financial aid application, transcripts, GRE scores, and three letters 01
reference-should be submitted to the Department of Genetics and Cell Biology by February 15 to be
considered for financial aid for the following fall quarter.

Clinical Psychology: Vetarans Administration-Several work-stUdy stipends of up to $6,790 for part-time work in
psychology under the joint training program of the University and the Veterans Administration. Open to
doctoral students in adult clinical psychology. U.S. citizenship required. Application deadline February 1.

Counseling Psychology: Administrative Fellowships-Several fellowships of up to $4,500 for graduate students
in counseling psychology, educational psychology, student personnel work, tests and measurement. or
higher education are available through the Student Counseling Bureau.

Counseling Psychology: Veterans Administration-Several work-stUdy stipends of up to $6,790 for part-time
work in psychology under the joint training program of the University and the Veterans Administration. Open
to students in either the Department of Psychology or the Department of Educational Psychology. U.S.
citizenship required. Application deadline February 1.

PUBLIC AFFAIRS
Administration on Aging Traineeships-For graduate students participating in the Aging and Public Policy

Program. Tuition, lees, and a stipend based on need but not exceeding $325 per month.

Ollice 01 Education Fellowships-For graduate students preparing for careers in public service. Tuition, fees,
and a stioend of $325 oer mnnth
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Hubert H. Humphrey Fellowships in Public Affairs-For graduate students preparing for careers in public
service. For an announcement of these new fellowships, inquire at the Graduate School Fellowship Office or
write to the Hubert H. Humphrey Institute of Public Affairs

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

PUBLIC HEALTH
Children's Bureau Graduate Traineeships in Maternal and Child Health (four)-$6,000 to $7,000 plus allowance

of $500 per dependent. Agency pays tUition and fees, US citizenship required. Open to physIcians and
dentists.

Children's Bureau Graduate Traineeships in Maternal and Child Health Nutrition (eight)~$2.400to $3,600 per
year plus allowance of $500 per dependent. Agency pays tUition and fees US. citizenship required

Children's Bureau Graduate Traineeships in Maternal and Child Health Physical and Occupational Therapy
(four)-$2.400 to $3,600 per year plus allowance of $500 per dependent. Agency pays tuition and fees U.S.
citizenship required.

U,S, Public Health Service Professional Nurse Traineeship Program (Division of Nursing}-$3,900 per year plus
tuition and fees. Funds are used to educate nurses as teachers, supervisors, administrators, and profeSSional
practitioners in community health care systems. Program extends over 2 academiC years.

U.S. Public Health Service Professional Nurse Traineeship Program (Division of Nursing}-$3,900 per year plus
tuition and fees. Funds are used to prepare profeSSional nurses to assume leadership and primary care
responsjbJlJtl8S in public health and ambulatory child health care. This is a certificate program.

U.S. Public Health Service Traineeships in Environmental Health (elght)-$3,900 per year plus tUition and fees

U.S. Public Health Service Traineeships in Public Health-$3,900 per year for predoctoral and $10,000 to
$13,200, depending upon experience, for posfdoctoral study. Tuillon and tees paid.

All of the above traineeships are dependent upon renewed federal funding.

SOCIAL WORK

Several stipends of about $300 or more per month, awarded in cooperation with
the Veterans Administration, are available for medical and psychiatric social work
students. Other stipends are available through several federally funded grants. These
vary in amount.

SOUTH ASIAN STUDIES
National Defense Modern Foreign Language Fellowships (Title VI}-Will probably be available Students need

not be majors but must include the study of a South ASian language In their programs.

TECHNOLOGY, INSTITUTE OF

Corporate Associates fellowships in the Institute of Technology are available
primarily to new graduate students in the physical sciences-mathematics, architec
ture, engineering, and computer and information science. Approximatey 20 fellow
ships are available for outstanding students who are interested in participating in the
teaching activities of the department and are working toward the Ph.D. The award is
approximately $5.500 including tuition; a 25 percent time teaching associateship is
offered simultaneously. Preference is given to U.S. citizens. Application may be made
through the major department.

THEATRE ARTS
Oscar W. Firkins Schofarship-$1 ,000. For an outstanding graduate student in theatre. Awarded on the basis of

serVJce, potential in theatre, and need.

Frank M, Rarig, Sr., Graduate Fellowship in Oral Interpretation-$500, For a worthy graduate student With a
major interest in oral interpretation.

VETERINARY MEDICINE

Graduate fellowships are offered in veterinary anatomy, veterinary microbiology,
veterinary medicine, veterinary theriogenology, veterinary pathology, veterinary par
asitology, veterinary physiology and pharmacology, and veterinary surgery and radi
olog,'. Since the duration of support and amounts of stipends vary, inquiries should
be addressed to the director of graduate study in the specific discipline in which a
fellowship is desired.
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Miscellaneous Assistance

The College of Veterinary Medicine, through the Office of the Dean, has a limited
amount of stipend support available from several sources. Write to the Associate
Dean for Research and Graduate Education, College of Veterinary Medicine, 1988
Fitch Avenue, University of Minnesota, St. Paul, Minnesota 55108.

COUNCIL OF GRADUATE SCHOOLS
IN THE UNITED STATES

Resolution Regarding Graduate Scholars,
Fellows, Trainees, and Assistants

Acceptance of an offer of financial aid (such as a graduate scholarship, fellow
ship, traineeship, or assistantship) for the next academic year by an enrolled or
prospective graduate student completes an agreement that both the student and
graduate school expect to honor. When a student accepts an offer before April15 and
subsequently desires to withdraw, the student may submit a written resignation for
the appointment at any time through April15. 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 has been
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, train
eeship, and assistantship offer.

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 attend
ing University seminars, 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, positions that carry
no stipend from the Graduate School but entitle associates to the use of 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
of the Graduate School, 321 Johnston Hall.

Visiting Scholar Program
Regular faculty members of Minnesota public and private colleges who are not

studying for advanced degrees and who desire temporarily the privileges of using
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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 appointments 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.

Possibilities for Employment
The Student Employment Service of the University, 6 Morrill Hall, 100 Church

Street S.E., University of Minnesota, Minneapolis, Minnesota 55455, maintains a file
of available jobs on the Minneapolis and SI. Paul campuses and in the Twin Cities for
students and their spouses. Further information about this service may be found in
the General Information Bulletin.

Students in the Graduate School 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.

Services of the Office of Student Financial Aid
Financial assistance available from the Office of Student Financial Aid for gradu

ate students includes University Trust Fund loans, National Direct Student Loans,
federally insured loans, and the work-study program.

The United States Steel Foundation Loan Fund also offers loans to graduate
students. Contact the Office of Student Financial Aid for details.

Awards from these loan programs are made on the basis of financial need to
students who maintain at least a half-time or equivalent enrollment status. Applica
tions may be obtained from the Office of Student Financial Aid, 107 Armory, 15
Church Street S.E., University of Minnesota, Minneapolis, Minnesota 55455.

Financial aid counselors are available to assist students in planning their fi
nances and to advise ttlem concerning any financial problems that may arise. Stu
dents are encouraged to contact the Office of Financial Aid, either in person or by
mail, if they need financial assistance.

Service to International Students
Counseling and advisory services are provided for students from other countries

by the International Student Adviser's Office. Assistance is given to those seeking
information about visa regulations; federal, state, and local regulations governing
foreign nationals; financial aid requirements; English language requirements; and
educational, social, and personal problems. This office also coordinates orientation
and English language programs for new international students. Students are invited
to address inquiries to the International Student Adviser's Office, 717 East River
Road, Minneapolis, Minnesota 55455.

Placement of Graduate Students
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 section of the Educa
tion Career Development Office. This last office receives reports of vacancies for
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college teaching positions in all fields as well as for positions in counseling, adminis
tration, and research. The address of the Education Career Development Office is
1425 University Avenue S.E., Minneapolis, Minnesota 55414 (373-2266).

Placement Services Available
at the University of Minnesota

The following departments offer placement services to graduate students seek
ing employment in fields other than teaching.

College of Agriculture

Career Development and Placement
Office

272 Coffey Hall
1420 Eckles Avenue
University of Minnesota
St. Paul, Minnesota 55108
Phone: 373-0923

College of Biological Sciences

Career Information Office
Kathie Peterson, Career Information

Adviser
229 Snyder Hall
1475 Gortner Avenue
University of Minnesota
SI. Paul, Minnesota 55108
Phone: 373-1651

College of Business Administration

Office of Career Planning and
Placement

260 Business Administration
271 19th Avenue South
University of Minnesota
Minneapolis, Minnesota 55455
Phone: 373-4174

University of Minnesota, Duluth

Career Development and Placement
Office

255 Administration Building
University of Minnesota
Duluth, Minnesota 55812
Phone: (218) 726-8176

College of Forestry
Career Opportunities Coordinator's

Office
8F Green Hall
1530 Cleveland Avenue North
University of Minnesota
SI. Paul, Minnesota 55108
Phone: 373-1295
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Health Sciences Placement Service
(including Veterinary Medicine)

16-212 Health Sciences Unit A
515 Delaware Street S.E.
University of Minnesota
Minneapolis, Minnesota 55455
Phone: 373-0082

College of Home Economics

Career Planning and Placement
Barbara Nemecek, Director
32 McNeal Hall
1985 Buford Avenue
University of Minnesota
SI. Paul, Minnesota 55108
Phone: 373-0935

School of Journalism and Mass
Communication

Placement Office
102 Murphy Hall
206 Church Street S.E.
University of Minnesota
Minneapolis, Minnesota 55455
Phone 373-5211

Library School
Placement Office
Joan Leigh, Assistant to the Director
419 Walter Library
117 Pleasant Street S.E.
University of Minnesota
Minneapolis, Minnesota 55455
Phone: 373-3100

Institute of Technology

Placement Office
15 Experimental Engineering
208 Union Street SE.
University of Minnesota
Minneapolis, Minnesota 55455
Phone: 373-2922
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Housing Facilities
Students interested in living in a residence hall on campus should contact the

Housing Office in Comstock Hall. Students interested in off-campus housing in
Minneapolis or St. Paul should contact the Housing Office on the appropriate cam
pus for listings of apartments, duplexes, houses, sleeping rooms, shared units, and
sublets. Information about temporary housing, public housing, living costs, trans
portation, and day care centers in the Twin Cities area is also available at the housing
offices. On the Minneapolis campus, the Housing Office is located in Comstock Hall
(373-7542), On the St. Paul campus, the Housing Office is located in Coffey Hall (373
0822).

Army and Air Force ROTC Programs
Students in the Graduate School may pursue a 2-year Army or Air Force ROTC

program. To be eligible, applicants must have 6 quarters of academic work remaining
after successful completion of a required 6-week summer encampment. Transporta
tion, meals, lodging, and a salary are furnished dUring the summer encampment. All
ROTC text books 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. Further information is available in the University'sArmy, Navy, Air
Force ROTC Bulletin.
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FIELDS OF INSTRUCTION

AEROSPACE ENGINEERING AND MECHANICS (AEM)
Professor

Palarasp R. Sethna, head
William H. Warner, director of graduate study
Roger E A Arndt (aerospace englneenng)
Gordon S, Beavers
Abraham S. Berman
Roger L. Fosdick
Lawrence E. Goodman
Helmut G. Heinrich
Philip G. Hodge, Jr.
C C. Hsiao

Daniel D. Joseph
Thomas S Lundgren
Robert Plunkett
James B. Serrin (mechanics)
Theodore A. Wilson

Associate Professor

William L. Garrard
John P Moran
Peter C Patton
Eugene Slolank (aerospace engineering)

The department offers advanced degrees in the major fields of aerospace engi
neering and mechanics. Students who wish to major in either of these fields should
consult the chairperson of the departmental Graduate Admissions Committee, 107
Aerospace Engineering Building.

Aerospace Engineering
Prerequisites-For work in the major field of aerospace engineering, adequate

preparation in fundamental engineering sciences (mathematics, physics, mechan
ics, and chemistry) is required. Students without an engineering degree but with
appropriate qualifications are admissible. For minor work, course prerequisites
govern.

Master of Science in Aerospace Engineering-Offered under both Plan A and
Plan B. The Plan B project requirements may be met in connection with any course
accepted for graduate credit, seminar, or independent work completed under faculty
supervision, subject to the prior approval of the student's adviser and of the faculty
member supervising the project. The master of science program can normally be
completed in 1year. The final examination forthe M.S. in Aero.E. degree will be oral.

Master of Aerospace Engineering-This degree program is primarily for stu
dents interested in advanced training with a professional or applied emphasis. The
program involves both course work and a project. A 4-year BS. degree from an
accredited engineering program is a requirement for admission to the program.

Doctor's Degree-Programs leading to the Ph.D. degree in the major field of
aerospace engineering are offered in several areas of specialization including aero
dynamics, aerospace structures, astrodynamics, control theory, dynamical systems,
fluid mechanics, gas dynamics, and stability theory. Degree candidates normally
concentrate the major part of their work in one of these areas, The supporting
program is developed in consultation with the adviser.

Language Requirement-No foreign language is required, but individual doc
toral candidates may find that reading proficiency in one or more languages is
essential.

Mechanics
Prerequisites-For work in the major field of mechanics, adequate preparation

in fundamental engineering sciences (mathematics, physics, mechanics, and chem
istry) is required. Students without an engineering degree but with appropriate
qualifications are admissible. For minor work, course prerequisites govern.
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Master of Science-0ffered under both Plan A and Plan B. The Plan B project
requirements may be met in connection with any course accepted for graduate
credit, seminar, or independent work completed under faculty supervision, sUbject
to the prior approval of the student's adviser and of the faculty member supervising
the project. The master of science program can normally be completed in 1 year of
full-time study. The final examination for the M.S. degree will be oral.

Doctor's Degree-Programs leading to the Ph.D. degree in the major field of
mechanics are offered in several areas of specialization including continuum me
chanics, control theory. dynamics, dynamical systems, elasticity, fluid mechanics,
fracture mechanics, plasticity, stability theory, vibrations, and viscoelasticity.

Language Requirements-No foreign language is required, but doctoral candi
dates may find that reacling proficiency in one or more languages is essential to their
studies.

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

5200. KINEMATICS AND DYNAMICS OF FLUID FLOW. (4 cr. §CE 3400: prereq mathematics including vector
calculus: 3 lect and 2 ree hrs per wk)

Kinematics of fluid flow ncluding 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's equatIon. Bernoulli's equation. Aerostatics.

5201. SHOCK WAVES AND COMPRESSIBLE FLUID FLOW. (4 cr: prereq 5200 3 lect and 2 rec hrs per wk)
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: 3 lect and 2 rec hrs per wk)
Curvilinear coordinate systems. cylindrical and spherical. VISCOUS IncompressIble flow. Thin airfod theory
Stress and strain rate. Navier-Stokes equations. Boundary layer equation and Blasius solution. Von
Karman momentum integral. Pohlhausen method. Turbulent boundary layer.

5204. INCOMPRESSIBLE POTENTIAL FLOW. (4 cr: prereq 5200 or #)
Irrotatlonal, Incompressible flows in two dimensions are solved by complex variable methods. These
methods are applied to analysis of airfoils and to other motions of interest in aerodynamics.

5206. AERODYNAMICS OF LIFTING SURFACES. (4 cr. prereq 5200)
Thin airfoil theory, finite wing, aspect ratIO, plan form, lift distribution. effect of viscosity. the boundary
layer, s~on friction drag, polar dIagrams, dimensional analysIs and dynamIC similarity. Review of linearized
supersonic theory.

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.

5241. HIGH SPEED GAS DYNAMICS. (4 cr: pr.req 5201)
One-dimensional unsteady flow. Shock tube flows CharacteristIcs. Weak wave theory. Two-dimensional
supersonic airfoil theory. Blast wave theory. Hypersonic similarity. Hypersonic flow past slender bodies
with sharp leading edgl~s. Effects of slight leading edge blunting. ResIstance and drag. Viscous effects.

5242. ONE-DIMENSIONAL GAS DYNAMICS. (4 cr: prereq 5202)
Properties of normal shocks. Flows through nozzles. One-dimensional channei flow with friction and
energy addition. Continuous unsteady one-dimensional flow of perfect fluids. Flow in Wind tunnels and
dltfusers Shock tube flow

5250. COMPUTATIONAL FLUID MECHANICS. (4 cr: prereq 5201, 5202. or #. CSCI 1101 or 3101)
Methods for solVing practical problems In fluid mechanics that require use of large, high speed computers
EmphaSIS on utilization of methods and results rather than on mathematical analySIS

5270. ATMOSPHERIC FLUID DYNAMICS. (4 cr: prereq some background in VISCOUS tlow such as 5202 or #)
Large and sma)) scale motions. structure, and physical mechanism in our atmospheric environment.

5300. FLIGHT MECHANICS. (4 cr prereq 5206)
Standard atmosphere, analysis of power required, the classical performance data, maximum and mini
mum speed, maximum rate of climb, angle of climb and glide, absoluteceilmg, serVIce ceilmg of propeller
and jet'propelled aIrcraft. Static longitudmal stability, wing contrtbution, tail contribution, fuselage contri
bution and the neutral point. Power effect and longitudinal control. Introduction to longitudinal dynamics.
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5309. ROCKET AND SPACECRAFT PERFORMANCE. (4 cr; prereq 3036)
Single- and multi-stage rocket configurations; stabilization and control bygimbal motors, vernier engines,
gyros and other means. Rocket thrust, velocity, and altitude as functions of specific impulse and desIgn
parameters. CIrcular, elliptIcal, and escape trajectoTles about a central body: orbit determination, period
of orbits, and transfer orbits. Terrestrial vacuum trajectories, range, velocity, and period. Reentry trajecto
ries, flight mechanics of shuttle aircraft.

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
eleva10r and rudder powers. S1!ck-flxed and stick-free condItIOns, Routh's dlscriminan1. Aerospace vehicle
workIng equations and solu1ions. Vehicle response to con1rol actions.

5321. AUTOMATIC FLIGHT CONTROL SYSTEMS. (4 cr; prereq 3401. f5300, Or equiv. or #)
AnalysIs and syn1hesis of au10ma11c flight con1rol systems lor aerospace vehicles, longi1udinal and la1eral
au10pil01s, gain scheduling, control of iner1ial cross-coupling.

5330,5331. DESIGN OF AEROSPACE ELEMENTS AND SYSTEMS. (4 cr per qtr; 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 parachu1es, reverse pl1ch propellers, jet 1hrust reversers. Terres1ri
al and reen1ry trajectories. Systems for aerial delivery and space recovery. Aircraft antiapin parachutes.
AerodynamIc characteristICS of parachutes. Screen drag of porous sheets. Interaction between SCfeen
drag and parachute aerodynamic characteristics.

5360. DYNAMICS OF AEROSPACE RECOVERY SYSTEMS. (4 cr; prereq 3036, 5200)
Exact and approximate reentry trajectories, DynamiCs and aerodynamics of decelerator deployment and
activation. Layout and sequencing of multistage recovery systems for airplanes, airborne and space
objects. and shuttle aircraft. Dynamic stability at load-parachute systems.

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
configurations are analyzed for high speed V/STOL aircraft The jet flap, boundary layer control. and
ground effect machines.

5410. INTRODUCTION TO CELESTIAL MECHANICS. (4 cr; prereq 3036 or #)
ReView of central force motion, the two-body problem, classical and modern methods of orbit determina
tion, celestial coordinates. orbital elements and Eulerian angles, transfer orbits based on a two-body
model. introduction to the three-body problem.

5435. INTRODUCTION TO RANDOM VIBRATION THEORY. (3 cr lect. 1 cr lab; prereq 3036 or #)
Statistical descriptions of response of single-degree~of-freedomdamped vibrators to nondeterministic
forces. Effects of damping and frequency spectra. Measurable quantities. Response of two-degree-of
freedom systems. Impedance methods. Response of linear continuous systems. Comparison of higher
apprOXimations, descriptions of damping, modal coupling, and spectrum shaping. Acoustic excitation.
Fatigue failure criteria.

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's equations. application of La
grange's equations to systems of technological interest.

5440. INTERMEDIATE DYNAMICAL SYSTEMS. (4 cr; prereq 3401)
Modeling of multi-degree-of~freedomsystems in vector-matrix form, concept of stability and free vibra
tions, forced and unforced response of mechanical systems With conservative, dissipative, and gyroscopic
forces, response to arbitrary forcing functions, intermediate concepts in feedback control.

5515. AEROSPACE STRUCTURES I. (4 cr; prereq 3016 or equiv; 3 lect and 2 problem sessions per wk)
ElastiC analySIS of components important to aerospace structu res. Energy methods for trusses and beams,
thermal stresses, plane stress with circular symmetry, composite materials, torsion and bending of thin
walled structures. plate bending with Circular symmetry. elastic stability of plates and beams, matrix
methods.

5516. AEROSPACE STRUCTURES II. (4 cr; prereq 5515)
Application of matrix methods to analysis of flight structures Computer programming and solution of
structural problems. Stability analYSIS of thin-wall columns, plates, and stiffened shells; buckling. Intro
ductIon to finite-element methods.

5570. MECHANICS OF BIOMATERIALS. (4 cr; prereq #)
Mechanical behavior of metalliC systems for Implants. Criterion of strength and application of ceramic
implants. Other relevant properties of implants. Mechanics of polymers. especially viscoelastic behavior.
PrinCiples of fiber reinforcements and rational design of composites S1ress analysis of natural and man
made material systems.
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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's pnnciple. Rotationally symmetric
solutions In plane stress. Three-dimensional strain, stress, and constitutive relatfons. Srmple exact solu
tIOns. Plane stress and plane strain as three-dimensIonal problems.

5581. MECHANICS OF ELASTIC SOLIDS. (4 cr: prereq 5580)
Torsion of cylIndrical and prismatic bars. Minimum potential and complementary energy theorems. with
applications. Bending of plates. Thermoelasticity. Waves and vibrations.

5582. ENERGY METHODS IN SOLIDS. (4 cr: prereq 5580)
Principle of virtual work. Minimum principles for elastiC and perfectly plastic solids. Applications of
theorems to bars. beams, plates, etc. Variational techniques. Finite element models Approximate meth
ods of solution of practical problems

5584. MECHANICS OF VISCOELASTIC SOLIDS. (4 cr; prereq 5580)
Viscoelasticity, creep, and relaxation. Linear viscoelasticity. Quasi-static stress analysis. Correspondence
prinCIples. Thermal influence. Dynamical problems. Energy storage and loss.

5585. MECHANICS OF PERFECTLY PLASTIC SOLIDS. (4 cr: prereq 5580)
Elastic plastic and rigid plastic models. Bending of beams and simple frames. Arches Circular plates in
bending Torsion of cylindrical and prismatIc bars. Combined tension and torsion of circular cylindrical
bars. Plane strain forming processes.

5642. ELEMENTARY AEROMECHANICS LABORATORY. (2 cr; prereq 5200 or equiv. 3016: 2 hrs per wk)
Basic measurement techniques In aeromechanics. Material properties, manometers, pltot tubes, strain
gages. Simple experiments illustrating basic principles of aeromechanics.

5645-5646. AEROMECHANICS LABORATORY I-II. (2 cr per qtr: prereq 5200, 3016: 4 lab hrs per wk)
SubsoniC and supersonic Wind tunnel experiments including lift and drag measurements, flow-visualiza
tion methods, pressure-measuring techniques. and boundary-layer measurements. Viscous-flow experi
ments. Vibrations. Analog methods. Rheological and strength properties of materials and structures.

5647. AEROMECHANICS LABORATORY PROJECTS. (3 cr: prereq 5200 and #, 4 lab hrs per wk)
Individual experimental projects of a research nature.

5650. AEROELASTICITY I, (4 cr: prereq 5206)
Static aeroelastlc 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 flutter, problems of gust response and buffeting, scaling of aeroelas
tic force models.

5687. INTRODUCTION TO ACOUSTICS AND ENVIRONMENTAL NOISE. (4 cr: prereq Phys 1291, Math 3221 or
equlv: 3 lect hr' and 1 lab period per wk)

Derivation of the wave equation. plane wave solution, transmission and reflection at boundaries. resona
tors and mufflers. three-dimenSional wave propagation, properties of environmental noise sources,
hearing and perception of sound, acoustic propertIes of rooms, laboratory experience In sound and noise
measurements and noise control techniques.

5688. INTERMEDIATE ACOUSTICS. (4 cr: prereq 5687)
Wave propagatIon in int-·omogeneous 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 at current interest to students and sfaff

SMAE 5710. TRANSIT SYSTEMS ANALYSIS. (4 cr: prereq sr·grad level: 4 lect hrs per wk)
Fundamental analysis of characteristics and requirements for alternative transit systems to prepare
students for professional activity In the planning and engineering of conventional and new types of transit.
ClassifIcatIon and descriptIons or alternative tranSIt systems, performance relationships, cost effective
ness, requirements for safe operation, reliability, and maintaInability; factors influencing patronage,
benefits analysis, technological issues.

5800,5801,5802. PROBLEMS IN MECHANICS AND MATERIALS. (0-3 cr per qtr; prereq #: faculty sponsor
required before regis)

Short duration Individual research problems, literature studies, and reports.

5810,5811,5812. PROBLEMS IN FLUID MECHANICS. (0·3 cr per qtr; prereq #: faculty sponsor required before
regis)

Investigation of analytical and experimental problems approved by faculty member Undergraduate thesis.

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

8001,8002,8003. SEMINAR: AEROSPACE ENGINEERING AND MECHANICS. (0-1 cr per qlr)
DiSCUSSIon of recent work and current departmental research by students and staff. Review of current
literature.
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8201. FOUNDATIONS OF FLUID MECHANICS. (4 cr; prereq undergrad fluid mechanics and veclor analysis)
Mathematical and physical principles governing the motion of fluids. Kinematic, dynamic, and thermody
namic properties of fluids. Stress and deformations. Equations of motion.

8202. VISCOUS FLOW. (4 cr; prereq 8201 or #)
Analysis of incompressible flows in which viscous effects are important. Slow flows. Boundary layer flows

8203. INVISCID INCOMPRESSIBLE FLOW. (4 cr; orereq 8201 or #)
AnalysIs of rotational and Irrotationallnviscld flow. Modeling of real flows with distributed sources of mass
and vorticity. Examples from cavitation, smoke rings, lifting airfoils of infinite and finite span.

8204. COMPRESSIBLE FLOW. (4 cr; prereq 8201 or #)
Analysis of compressible flow and shock waves. Method of characteristics for one-dimensional unsteady
flow and two-dimensional steady flow.

8207. STABILITY OF FLUID MOTIONS 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 nonperlodlc attractors. Stability and
biturcatlOn of parallel and nearly parallel flow Stability and bifurcation of spiral flow between rotating
cylinders and spheres.

8208. STABILITY OF FLUID MOTIONS II. (4 cr; prereq 8207 or #)
Bifurcation of conductIOn into motion in a container of flUid heated from below Bltu rcation and stability of
bifurcation at eigenvalues of higher mUltipliCity. Variational theory of turbulence. Laminar and turbulent
comparison theorems. Global and linear analysis of interfacial stability. Buckling of cylindrical and plane
jets.

8209. ROTATING FLUIDS. (3 cr; prereq background in fluid mechanics especially boundary layer theory)
Geoslrophlc flow. Eckman layer. Stewartson layer So,n up Strallfled tlow Application to geophysical
flows

8216-8217. THEORY OF TURBULENCE I, II. (3 cr per qtr: 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.

8220. RHEOLOGICAL FLUID MECHANICS I. (3 cr: prer"q 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 flow.

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 8204 or #)
Transonic and hypersonIc flow. TransonIC simdarity 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 5240.8201
or #)

Solutions of the Boltzmann equation are sought in the transition regime; i.e., 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 use of model equations and approximate moment methods. Topics include shockwave structure, high
frequency sound propagation, low density Couette flow. Knudsen layer, and others.

8410. DYNAMICAL SYSTEMS I (CLASSICAL MECHANICS). (4 cr; prereq #)
Kinematics and dynamics of rigid body motion Lagrange's equations. Routhian, Hamiltonian principles,
canonical equations, and introduction to Hamilton-Jacobi theory. Applications.

8411. DYNAMICAL SYSTEMS II (LINEAR SYSTEMS). (4 cr; prereq 8410 or #)
Motion in the neighborhood of equilibrium and in the neighborhood of steady motions. Analysis of linear
systems with many degrees of freedom Dlagonalization procedures and normal modes. Free and forced
motions. Stability. Approximate methods for determlllation of eigenvalues. linear gyroscopic systems.

8412. DYNAMICAL SYSTEMS III (NONLINEAR SYSTEMS). (4 cr: prereq 8411 or #)
Phase plane. SlIlgular points, Global study of conservative systems. Weakly nonlinear systems Poincare
perturbation procedure. Method of averaging. Transient motions. Steady state motions and their stability.
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8413-8414-8415. DYNAMICAL SYSTEMS IV, V, VI (ADVANCED TOPICS). (3 cr per qtr; prereq 8410. 8411. 8412 or
#)

Advanced tOPICS in areas such as nonlinear oscillation theory: calculus of variations and optimum control
theory; theory at stability of dynamical systems-Liapunov theory; celestial mechanics and applications;
classical mechanICS.

8510. CONTINUUM MECHANICS I. (4 cr; prereq #)
Concepts that are common to all continuous media. Elementsof 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 characteriza·
fion of solid and fluid type behavior including materials with memory. Principle of fading memory. Position
of classIcal and approxImate constItutive theories. Variational pnnciples; virtual work and fundamental
applications. Thermodynamics; entropy, Clauslus-Duhem inequality. Solution of speCial problems.

8522. THEORY OF PLASTICITY, (4 cr; prereq ~85f lor <8201, offered alt yrs)
General 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 materi
als. DrUCker's 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 materi
als, high energy forming

8527. THEORY OF ELASTIC STABILITY. (3 cr: prereq 5580)
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. VISCOELASTICITY. (4 cr; prereq <8511 or ~8201, offered alt yrs)
General viscoelastIC behavior; nonlInear large deformation. General and reduced constitutive equations.
Simple and high grade materials Principle of fading memory. Classical theory of Viscoelasticity. Statistical
dynamic systems. Transient thermal behavior and mechanical relaxation

8541-8542. THEORY OF VISCOELASTICITY. (3 cr per qtr; prereq 8510 or equiv)
Mathematical preliminarIes, analysis of nonlinear deformation of a continuum, general balance and field
equations, theory of material behavior, viscoelastiC constitutive equations, principle of fading memory,
nonlinear Viscoelasticity, finite linear viscoelasticity, infinitesimal viscoelasticity, second-order viscoelas
ticity, methods of solVing anisotropIC viscoelastIC problems, microstructural considerations.

8570. FRACTURE MECHANICS. (3 cr; prereq #)
Theones of mechanical breakdown. Kinetic rate theones and instabIlity considerations. FormatIon of
eqUilibrium cracks and circular crack propagation under pulses. Statistical aspects of strength and
fracture of mlcromoJecular systems. Time and temperature dependency in fracture problems and instabili
ty of compressed mate~ial systems.

8585,8586.8587. ADVANCED TOPICS IN CONTINUUM MECHANICS. (3 cr per qtr; prereq 8510. 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 deformallons superposed on large, and relationship to stabIlIty. SingUlar surfaces and
waves. Viscometric flows of non-Newtonian fluids: vlscometric functions. Solution of special problems
that illustrate the normal stress effects. Selected experimental results POSSible additional tOPICS: Cosserat
matenals, multipolar continuum mechanics, modern theories of plasticity, mixtures, hypoelasticity. elastic
dielectric and electrified materials.

8590. THEORY OF PLATES AND SHELLS. (3 cr: prereq 8594)
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
PressL. re vessels.

8594. ELASTOSTATICS I. (4 cr; prereq 8511, offered all yrs)
PrinCiples and field equations of elasticity. Fundamental boundary value problems. Topics selected from
energy theorems, S1. Venant beam theory, plane probiems, three-dImenSional stress function methods,
fundamental solutions.

8595. ELASTOSTATICS 11. (3 cr: prereq 8594)
(Continuation of 8594) Contact stress; finite deformations; other special topics
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8596. ELASTODYNAMICS. (4 cr; prereq ~8511 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 CSci 5301 or #)
ApplIcation of numerical methods to a wide range of problems in mechanics, including boundary-value
problems for ordinary differential equations and initial- and boundary-value problems for partial differen
tial equations. Methods include complementary functions, shooting, quasi-linearization, finite-difference
methods, method of characteristics

8607. ADVANCED NUMERICAL METHODS IN MECHANICS. (1-3 cr: prereq 8606 or #)
(Continuation of 8606) Alternatives to tmite-difference methods such as tinlte elements. Galerkin methods.
series expansions. Other topics of interest to participants. Individual projects under guidance of instruc·
tor.

8800,8801,8802. SELECTED TOPICS IN MECHANICS AND MATERIALS. (0-4 cr per qtr. prereq #)
Topics of current Interest.

8810,8811,8812. SELECTED TOPICS IN FLUID MECHANICS. (0-4 cr per qtr; prereq #)
TopIcs of current interest.

AGRICULTURAL ECONOMICS (AgEe)
Professor

W B. Sundquist. head
John J. Waelti, chairman of graduate committee,

director of graduate study
John Blackmore
O. Uel Blank
Boyd M. Buxton
Martin K. Christiansen
Willard W. Cochrane
Dale C. Dahl
Reynold P Dahl
K William Easter
Kenneth E. Egertson
Vernon R. Eidman
Earl I. Fuller
Hans M. Gregersen
Jerome W. Hammond
Paul R. Hasbargen
John O. Heimberger
Clifford C Hildreth
James P Houck
John S. Hoyt. Jr.
Harald R Jensen
Wilbur R Maki

Lee R. Martm
Edgar A Persons
Willis L. Peterson
Philip M. Raup
Vernon W. Ruttan
FrancIs J Smith, Jr.
Kenneth H. Thomas
Arley 0 Waldo
Delane E Welsch

Associate Professor

Willis E Anthony
Fred J. Benson
Glenn L Nelson
Malcolm J. PurvIS
Terry L. Roe
Mathew 0 Shane
Robert W. Snyder

Assistant Professor

Jean L. Kinsey
Benjamin H. Sexauer
Thomas Stinson

Degrees Offered-M.S., Plans A and B; Ph.D.

Admission Requirements-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 while concurrently working
on their graduate programs.

Master's Degree-Master's degree candidates are expected to complete work
and pass examinations in two fields of their choice. They must choose from among
the following fields: agricultural production economics. agricultural prices, agricul
tural marketing. agricultural policy. agricultural development. regional economics,
resource economics, and consumption economics. In addition, master's degree
candidates must take an examination in intermediate micro and macro economic
theory. They must complete work in quantitative techniques (e.g., regression, analy
sis of variance. and other basic quantitative techniques) and will be examined on
application of the quantitative techniques typically used at the M.S. level in the major
fields chosen for examination. Theses under Plan A may be written in any field of
applied economics.
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Ph.D. Degree-Students are expected to complete work and pass examinations
in three fields of their choice. The fields from which they must choose are the same as
those listed above for master's degree students. In addition. they must take the
written preliminary examination for the minor in economic theory. At least one 8300
level course must be taken in the Department of Agricultural and Applied Economics.

Each student must choose between a minor or supporting program. If the minor
is economics, the requirements for a minor in the Department of Economics must be
satisfied.

In addition, three courses or at least 9 credits must be completed in a "special
field." A special field may comprise advanced work in economics, mathematics, or
statistics (beyond the level normally included in the Ph.D. program in the depart
ment), or a field in a subject other than economics (e.g., sociology, political science,
geography, law, agronomy and plant genetics, animal science, or a foreign language,
which can be demonstrated through a competency test).

If a student chooses a supporting program rather than a minor in economics, it
must consist of a coherent group of courses possibly embracing several fields within
a discipline or more than one discipline. Ph.D. degree candidates must complete
work in quantitative techniques (e.g., regression, analysis of variance, and other
basic quantitative techniques) and will be examined on applications of quantitative
techniques typically used at the Ph.D. level in the major fields chosen for examina
tion. Theses may be written in any field of applied economics.

Minor, Supporting Program, or a Field-A minor in agricultural economics for
students with a major in another field must include micro and macro theory courses
from the Department of Economics at at least the intermediate level (5151 and 5152).
Other courses to be included in the minor are to be determined by the student and by
the major and minor advisers and must be approved by the department's director of
graduate study.

The question of written examinations for Ph.D. students minoring in agricultural
economics will be resolved by the minor and major advisers. Students selecting a
supporting program will develop their program with advice from the departmental
graduate faculty from fields making up the program. Supporting programs must
contain at least two related courses offered by the department. Ph.D. students
majoring in economics who select a field in agricultural and applied economics are
required to pass the written Ph.D. preliminary examination in the field.

Plan A master's students wishing to minor in the department must contact the
director of graduate study to arrange for a minor adviser. The question of written
examinations in the minor will be resolved by the minor and major advisers.

5020. APPLIED LINEAR PROGRAMMING. (3 cr; 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.

5120. AGRIBUSINESS MANAGEMENT AND MARKETING. (3 cr; nol 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 distrlbutmg farm
products.

5130. LAND RESOURCE USE. (3 cr; not open to agricultural economics majors; prereq 1020, 1030)
Land as a factor of production; rural and urban utilizatIon; rents and land values; land classifIcation,
taxat'lon, exchange; public land management.

5140. AGRICULTURAL PRODUCTION. (3 cr; no! open to agricultural economiCS majors; prereq 1020. 1030)
Application of managerial and economic analysis to planning and evaluation of farm firms. Use of hand
procedures and computerized decision aids in obtaining credit, budgeting, and evaluating farm plans.

5150. AGRICULTURAL POLICY. (3 cr; nol open to agricultural economics majors; prereq 1020, 1030)
Application of economic alJaJysjs to agricultural prices and income policy Issues; development of present
day price and income programs.
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5271. BAYESIAN DECISION MAKING I. (4 cr. §Econ 5271. §Stat 5271. prereq Stat 5133)
AXioms for personal probability and utility. Elements of statistical decIsion theory. Bayesian analysIs C\l
linear models

5272. BAYESIAN DECISION MAKING II. (4 cr. §Econ 5272. §Stat 5272: prereq 5271 and 3101 or Econ 3101)
Expected utility models of economic decIsions under conditions of uncertainty Applications to portfolio
selection, forward and futures trading, betting, contingency markets. business planning

5400. INTERMEDIATE MARKET AND PRICE ANALYSIS. (3 cr: prereq 1400 or 31 01 or Econ 3101 or Econ 5151)
Development of analytical models and their application In vanous market Slt4BtIOns. Unique market
institutions developed In response to marketing problems and policies.

5440. COOPERATIVES AND AGRIBUSINESS ORGANIZATION. (3 cr: prereq 1400)
Economic problems and issues facing agricultural cooperatives, including 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)
Analysis of financial institutions and financial markets Managerial policy issues confronting managers of
financial Intermediaries with partIcular reference to those operating In an agricultural setting. Current
problems confronting financIal intermediaries.

5560. ECONOMICS OF CONSUMER POLICIES. (3 cr. prereq 3101 or Econ 3101 or #)
Impact of legislative, regulatory, and jUdicial policies upon consumers examined for their tendency to
promote effIciency, equIty, consumer sovereIgnty, and freedom of choice. PoJicies for dealmg wIth
information, prices, consumer protection, consumer redress, public goods, and regulatory institutions
evaluated

5580. ECONOMIC ORGANIZATION OF THE HOUSEHOLD. (3 cr: nol open to agncultural economics majors:
pereq 1030 or Econ 1002)

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

5591. CONSUMPTION ECONOMICS. (3 cr: prereq 3101 or Econ 3101)
Analytical and empirical treatment of consumer behavior. Adaptations of theory to explain household
consumptIOn activities

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

5610. INSTITUTIONAL FACTORS IN LAND USE. (3 cr: prereq 1020. 1030)
PublIc laws and administrative rules, public and private contractual arrangements, monetary and tax
poliCies. public spending. and legal procedures that aftect land use and development.

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 mvestment and location plannlrtg

5630. REGIONAL DEVELOPMENT SYSTEMS. (3 cr: prereq 1030 or Econ 1002)
Population, income, and employment dIsparitIes In regIonal growth and development in selected coun·
tries. 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 Eeon 3101 or Econ 5151 or #)
Application of economic analysis, including project evaluation, to current natural resource issues. Empha
sis on conservation and resource scarcity, envIronmental quality, population growth, and resource use
Issues and theIr Implications for publiC policy.

5660. ECONOMICS OF PUBLIC SERVICES. (3 er: prereq 3101 or Econ 3101 or Econ 5151 or #)
Introduction to Issues of finance, supply and demand for public services; how public goods are priced,
produced, and financed; how bureaucratic decision making occurs and how poliCY implementation IS
actuallzed and optImIzed.

5720. ECONOMICS OF WORLD AGRICULTURE. (3 cr: prereq 1020. 1030 or #)
Distribution, quality, and utilizat'lon of agTicultural resources, agricultural organization and structure;
location of agricultural actiVity; national and International agricultural poliCies.
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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; 1
commodity agreements; agricultural trade policies of common market areas: negotiations and potential
trade developments.

5790. WORLD FOOD SUPPLY PROBLEMS. (4 cr; prereq major in agriculture, veterinary medicine. home
economics, or social sCience or # ...agricultural economIcs grad by # only)

(Same as PIPa 5220, Soc 5675, LACS 5280. FScN 5643) A multidisciplinary approach will examine the
social, economic, and technical problems of feeding the world's growing population. PrincIples sought
from economiCS, the social sCiences, plant sciences, and animal sciences for 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 grads; 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.

8200,8201,8202. GENERAL SEMINAR: AGRICULTURAL ECONOMICS. (Cr ar; ollered when demand warrants)
Staff

Special seminars or individual work may be arranged 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.

8206. FOUNDATIONS OF APPLIED ECONOMICS. (5 cr; prereq Econ 5163. 5164 or equiv or #)
Model-building strategies for InvestIgating abstract and speclfrc applied economiCS problems by studying
how to develop relevant economic frameworks, incorporate empirical eVIdence, and consider data, time,
and other restraints on the model

8220. APPLIED MATHEMATICAL PROGRAMMING. (3 cr: prereq Malh 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·commodlty 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 regu
late and faCilitate marketing processes.

8264. RESOURCE ECONOMICS. (3 cr; prereq Econ 5162 or #)
Economic analysIs relElvant to resource use and management: concepts of 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 problem~, In water resources, outdoor recreatIon, forestry, and fIsheries; economic prob
lems of air pollution and environmental quality.

8266. APPLIED REGIONAL ECONOMICS. (3 cr; prereq Econ 5151, 5152 or equiv or #)
Concepts, theories, anlj models of regional economic growth and development. Application of regional
locatIon, income and product, export base and multiplier, business cycle. industrial complex, and commu
nity economic analysis in regional policy and planning.

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 agricultural development; agricultural development poltcy.

8287. PRODUCTION FUNCTIONS:THEORY AND ESTIMATIONS. (3 cr; prereq 5860 orequiv. Stat 5302 orequiv)
Functional forms: speCifIcatIon of production functions: measurement problems; specification 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.
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8288. DYNAMIC PRODUCTION ECONOMICS. (3 cr: prereq 5860 and Econ 8101)
Analysis of firm-level produclion economiCS problems in dynamic setting. Alternative theories of the firm
and techniques of analysis evaluated.

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

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

8345. SEMINAR: AGRICULTURAL MARKETING. (3 cr, ollered when demand warrants)

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

8356. SEMINAR: CONSUMPTION ECONOMICS, (3 cr: offered when demand warrants)

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

8364. SEMINAR: RESOURCE ECONOMICS AND POLICY, 13 cr: offered when demand warrants)

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

8373. SEMINAR: FOOD AND AGRICULTURAL POLICY IN THE UNITED STATES. (3 cr, otfered when demand
warrants)

8378. SEMINAR: AGRICULTURAL DEVELOPMENT. (3 cr, offered when demand warrants)

8382. SEMINAR: FARM MANAGEMENT AND PRODUCTION ECONOMICS. (3 cr: offered when demand war
rants)

AGRICULTURAL ENGINEERING (AgEn)
Professor

Arnold M Flikke, head,
director of graduate srudy

Evan R. Allred
Harold A Cloud
Kenneth A. Jordan
Curtis L. Larson
Roger E. Machmeier
Cletus E, Schertz
John Strait

Associate Professor

Philip R Goodrich
R. Vance Morey
Ronald T Schuler
DaVid R. Thompson

ASSistant Professor

Robert J Gustatson
James A. Moore
Charles A Onstad
Donald C Slack
Robert A Young

Prerequisites-For major work, adequate preparation in undergraduate sub
jects and in the sciences fundamental to agricultural engineering in addition to the
general admission requirements, For minor work, the prerequisites to the courses to
be taken and approval of the department faculty,

Major and Minor-With the approval of the adviser, courses in other fields of
engineering, the physical sciences, the biological sciences, or the agricultural sci
ences may be included in the major. For the PhD., the minor must be taken outside of
the field of agricultural engineering. However, a supporting program of study may
replace the minor.

Language Requirement-The department has no requirement but has an en
richment program, which is outlined below,

Enrichment Program Options-The Department of Agricultural Engineering
requires the completion of an enrichment program for the Ph,D, degree. Its purpose
is to help each student prepare to meet societal responsibilities, The program
consists of a minimum of 9 credits (preferably in three courses), the equivalent in
independent study, or a combination of formal study and independent study. Possi
ble options include the general areas of: (a) sociology, psychology, humanities; (b)
higher education, instructional methods, administration: (c) foreign culture and/or
foreign language; and (d) other programs supporting the student's career objectives
and approved by the department faculty,
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Master's Degree-Both the master of science in agricultural engineering and
the master of agricultural engineering degrees are offered. The M.S. degree is
offered primarily under Plan A, but may be completed under Plan B if approved in
advance by the department faculty. The final examination for the master's degree is
oral. The master of agricultural engineering degree program is available for those
desiring design oriented study beyond the B.S. degree. A description of the master of
engineering program is given in the General Information section of this bulletin
following the description of the master's degree.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

Course That Carry Graduate Credit for Majors or Minors

5060. PROCESSING. (4 cr; prereq 3050, ME 5342; 3 lect 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; 21ect and 41ab hrs perwk)
Schuler

Control of machines and processes. Linear feedback control. Linking of physical and biological control
systems. Instrumentation for control systems and industrial development studies.

5081,5082,5083,5084, DESIGN. (4 cr per qtr; prereq 3050, 3060; 1 lect and 6 lab hrs per wk)
Engineering design project 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 I, (4 cr; prereq knowledge of growth, survival of microorgarllsms, food spoilage,
pOisoning. food chemistry, thermodynamics of mixtures, 5060, or <5060, #; 4 lect hrs per wk)
Thompson

Fundamental requirements for handling food products. Separation processes in food industry. Dehydra
tion and storage of foods.

5140, FOOD ENGINEERING II. (4 cr; prereq FScN 5120, chemistry of basic food components and their reactions,
introductory electromagnetics or #; 3 lect and 3 lab hrs per wk) Thompson

Engineering principles of thermal processing of food, pasteurization, sterilization, heat exchange, baking,
and microwave heating. Sanitation and microbiological aspects of food engineering.

5191-5192. SPECIAL PROBLEMS IN AGRICULTURAL ENGINEERING. (2-5 cr per qtr; prereq #)
Individual stUdy project in agricultural engineering at advanced level. Application of engineering princi
pies to a specifiC problem.

5330, AGRICULTURAL MACHINERY. (4 cr; prereq ME 3203 or equiv; 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 or equlv; 3 lect and 3 lab hrs per wk) Strait
Tractor engines. Cycle analysis, combustion fuels and accessory systems. Chassis mechanics. Hitches
and implement control systems. Power transmission systems. Tractor performance.

5540, EROSION CONTROL, WATERSHED ENGINEERING, (4 cr; pre-eq 3050 or CE 3300, CE 5401 or #; 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 3050 or CE 3300, CE 5401, or #; 31ect and 31ab
hrs per wk) Allred

Flow of water through agricultural soils. Irrigation and drainage requirements, salinity control, evapo
transpiration, 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, (4cr; prereq 3050, AEM 3016: 31ect and 31ab hrs perwk) Jordan
Building types and materials for agricultural production. Snow and wind loads. Loads associated with
agricultural matenals in storage. Codes and standards. Foundations and footings. Sanitation. Determi
nant analysis and indeterminate concepts. Computer-aided design.
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5740. ENVIRONMENTAL CONTROL FOR AGRICULTURAL PRODUCTION. (4 cr; prereq ME 5603; 31ect and 3
lab hrs per wk) Jordan

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

5910. AGRICULTURAL WASTE MANAGEMENT ENGINEERING I. (4 cr; prereq 3050 or #, Chem 1005 Or 1014; 3
lect and 3 lab hrs per wk) Moore

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

8100. SEMINAR. (1 cr; prereq #) Flikke
Reports on current topics and departmental research.

8140.* AGRICULTURAL ENGINEERING SIMILITUDE. (3 cr; prereq Math 5512 or 5521) Flikke
Use of 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 or Ll)
Research problems in agricultural engineering.

8500. HYDROLOGIC MODELING-SMALL WATERSHEDS. (4 cr; prereq CE 5405) Larson
Study and representation of hydrologic processes by mathematical models; infiltration, overland flow,
return flew, 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 01 dil1erential equations and #) Slack
Mathematical stUdy of transfer of moisture and heat in agriCUltural crops and soils.

Courses That Carry Graduate Credit for Nanengineering Students Only

5016. COMPUTER PROGRAMMING IN STATISTICS. (3 cr; prereq Stat 5022 or #) Thompson
FORTRAN programming; use of Iibranes of statistical routines.

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

Planning and designing high school vocational agriculture facilities, organizing equipment, tools, sup
plies, and storage as demanded by the instructional program. Administering agricultural mechanics
program. Developing teaching techniques and program planning as related to stUdent-supervised study
programs in agricultural mechanics.

5021. MECHANICS OF AGRICULTURAL SYSTEMS. (4 cr; prereq Math 1142, Phys 1032; 4 lect hrs per wk)
Schertz

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 1032; 41ect hrs per wk) Strait
Application of prinCiples ot thermodynamics, heat utilization, and heat transter methods to agricultural
processes and systems.

5023. FLUIDS AND ELECTRICITY IN AGRICULTURE. (4 cr: prereq Math 1142, Phys 1032; 4 lect hrs per wk)
Gustafson

Application of principles of fluids at rest and in motion to agricultural systems and equipment. Basic
electrical systems, power. and control.

5030,5031,5032,5033,5034,5035. PROBLEMS AND FIELD STUDIES IN ADVANCED AGRICULTURAL ME-
CHANICS. (1-3 cr per qtr [max 9 crJ; prereq 5020 or #) Bear

Principles and practices pertaining to implementation of instructional programs in agricultural mechan
ics. Selection, application, operation, service, and maintenance of equipment used in agriCUltural me
chanics for the specific instructional program 5030: Agricultural tractor and engine power. 5031: AgriCUl
tural machinery and mechanization. 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 term summer) Bear

Trends and the role of agricultural mechanics in the mechanization of agriculture. Organization of
instructional areas, selection of tools, supplies, reference materials, and facilities. Preparation of instruc
tional materials and methods of effective teaching. Development of teaching demonstrations and proce
dures

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 princi
ples to a specific problem.
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5230. MECHANISMS IN AGRICULTURAL MACHINERY. (5 cr; prereq 1000, 1010,5021,3 lect and 3 lab hrs per
wk) Schertz

Analysis of motion (position, velocity. and acceleration). forces, energy and power transmission, and
control mechanisms in agricultural machinery.

5240. AGRICULTURAL POWER. (4 cr; prereq 5021, 5022, 5023; 3 lect and 3 lab hrs per wk) Strait
Tractor engines and chassIs, chassis mechanics, accessory systems, fuels and lubricants. Traction.
Electrical power selection and utlltzation.

5400. DRAINAGE AND IRRIGATION, (4 cr; prereq Soil 3210; 3 lect and 2 lab hrs per wk) Allred
Soli 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.

5620. FARMSTEAD ENGINEERING. (4 cr; prereq 5021, 5022; 3 lect and 3 lab hrs per wk) Pomeroy
Basic structural, functional, and environmental requirements for crops and animals; materials of can·
struction and construction details; materials handling systems, controlled environment systems, and
design problems.

581 0, AGRICULTURAL WASTE MANAGEMENT. (4 cr; prereq Phys 1031, Chem 1005, Bioi 1011, 3 lect and 3 lab
hrs per wk) Moore

Characteristics of various animal manures, plant materials, and processing wastes. Sanitary collection,
storage, treatment, and utilization or disposal of liquid and solid agricultural waste.

AGRONOMY (Agro)

..

Professor

Herbert W. Johnson, head
Robert N. Andersen
Richard Behrens
William A, Brun
Vernon B Cardwell
Verne E. Comstock
Laddie J. Elling
Gary H. Heichel
Daie R. Hicks
Arne W. Hovin
Jean W. Lambert
Gordon C. Marten
Donald C, Rasmusson
Robert G. Robinson

Lawrence H. Smith
Robert E. Stucker

Associate Professor

R. Kent Crookston, director
of graduate study

Neal P. Martin
Ervin A. Oelke
Dean D. Stuthman
Carroll P. Vance

Assistant Professor

Craig C. Sheafter
Steve R. Simmons
Donald L. Wyse

The agronomy program offers opportunity to study the application of scientific
knowledge to improve field crops. Skills of many disciplines are utilized in this
training, The program is administered within the Department of Agronomy and Plant
Genetics, and is closely aligned with the interdepartmental programs of genetics,
plant breeding, and plant physiology. Prospective stUdents should consult the sec
tions of this bulletin describing those programs, All four of these majors are offered
by the Department of Agronomy and Plant Genetics, The department can supply
more complete information upon request.

Degrees Offered-M.S. (Plans A and B) and Ph.D. The minor or supporting
program for the PhD. and the minor for the master's program may be taken in any of
several fields that are logically related to the major.

The agronomy minor for Ph.D. students majoring in another field will ordinarily
include 5110,5120,5130, and 8020; the minor for the master's degree should include
8020 and at least two of the previous three courses.

Prerequisites-The basic principles underlying crop production are similar to
those underlying other biological disciplines. Students seeking M.S. or PhD. de
grees in agronomy will therefore be expected to present evidence of college-level
training in biology, chemistry, mathematics, and physics before being admitted to a
graduate degree program. A student who has only minor deficiencies may be admit
ted to the program and allowed to make up the deficiencies while completing an
approved course program.
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Language Requirement-None; however, in lieu of a foreign language, a course
in technical writing is required.

Master's Degree Final Examination-oral.

5001f,w,I,lu. PROBLEMS IN AGRONOMY FOR ADVANCED STUDENTS. (1-5 cr; prereq #) 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

50101. 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 as pasture. hay. or silage. Physiological basIs of forage management of various
species. Forage quality and utilization as related to livestock feeding with emphasis upon ruminant
nutntion. Lecture and laboratory.

5020w. INTRODUCTION TO PLANT BREEDING. (3 cr; prereq GCB 3022 or equiv)
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.

5040s. MANAGEMENT OF CROPPING SYSTEMS. (3 er; prereq 3010, 3020, 3030, Soil 1122 or #) Crookston
Discussion and case study approach Integrating principles of agronomy into decisions concerning crop
selection, tillage and seedbed preparation, fertilizing, planting, cultural practices, pest control. harvesting,
storage, and marketing of major field crops.

5050s. HERBICIDES. (3 er; prereq 5030, PIPh 3131, B,oC 1302; offered 1980 and alt yrs) Behrens
Development, classification, mode of action, persistence, usage, ecological effects, and regulation of
herbicides.

51101." ADAPTATION, DISTRIBUTION, AND PRODUCTION OF FIELD CROPS. (3 er, §3010; prereq Bioi 1011)
Simmons

Principles and concepts of origin, adaptation. distribution, and production of world crops as influenced by
environmental, ecological, evolutionary, social, and political problems.

5120w. GROWTH, DEVELOPMENT, AND CULTURE OF FIELD CROPS. (5 er, §3020; prereq Bioi 1011, Chem
1005) Cardwell

Pnnciples 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

5130s." MATURATION, HARVEST, AND STORAGE OF FIELD CROPS. (4 er, §3030; prereq Bioll011, Chem 1005)
Smith

Development and maturation of grains and forage crops, including synthesis and accumulation of organic
constituents and changes in these constituents as a result of maturation process. Estimation of crop
maturity and development of criteria for crop harvest, role of pre- and post-harvest treatments in prepara
tion for storage and preservation of crops In moist or dry state. Lecture, laboratory, and discussion.

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

80201." SEMINAR: AGRONOMY. (1 er) Staff
Reviews and discussions of important agronomic literature.

80501. PHYSIOLOGY OF FIELD CROPS. (3 cr; prereq PIPh 5184. Phys 1032 or #)
Physiological and ecological principles applicable to growIng field crops, doing field research, and
developing new varieties or culturing practices to take best advantage of the microenvironment in which
plants grow.

8080s. CURRENT TOPICS IN AGRONOMY. (2 cr; prereq 5040, 8050, #; offered 1979 and alt yrs) Simmons
Current developments in agronomy and crop physiology.

8100w. PASTURE AND FORAGE RESEARCH TECHNIQUES. (3 cr; prereq Stat 5021 or equlv, Agro 5010 or #;
offered 197~80 and alt yrs) Sheaffer

Potentialities and limitations of grazing trials: in vivo and laboratory methods for estimatIng forage quality.

8200w. PRINCIPLES OF PLANT BREEDING I. (3 er; prereq 5020, Stat 5301 or #) Rasmusson
Principles involved in breeding self~poilinated crops. Population concepts, selection schemes, host·
pathogen relationships, hybfld breeding. new approaches.
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82100. PRINCIPLES OF PLANT BREEDING II, (3 cr; prereq 8200 or #) Geadelmann
Methods and theories useful in genetic improvement of cross-pollinated crops. Population concepts,
constructing source populations, reCUrrent selectIOn techniques, varietal development, and new ap
proaches.

8220w, APPLICATION OF QUANTITATIVE GENETICS TO PLANT BREEDING. (3 cr; prereq 8210, GCB 5042;
offered 197~80 and alt 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 cytogenetics, aneuploidy,
autopolyploidy, allopolyploidy, anomalous meiotic behaviors, and uses of cytogenetic stocks.

82400. PLANT GENETICS IN RELATION TO PLANT IMPROVEMENT. (3 cr; prereq GCB 5031, #; offered 1979-80
and alt yrs) Gengenbach

Genetics of higher plants with emphasis on gene function and action. Genetic control of developmental,
physiological, and biochemical economic traits; plant genetic systems, linkage, cell culture, cytoplasmic
inheritance, and ttleir applications to plant breeding.

8270f,w. SEMINAR: PLANT BREEDING. (1 cr) Staff <4

82800. CURRENT TOPICS IN PLANT BREEDING. (2 cr; prereq 8210 or #; offered 1978-79 and alt yrs) Rasmusson

8310f,ou.· ORIENTATION TO FIELD CROP BREEDING. (1 cr; prereq 5020 or #) Lambert
Field study of plant breeding programs and lechnlques.

8330f,w,0,su. RESEARCH IN PLANT GENETICS. (Cr ar) Staff

8380s. APPLIED STATISTICS. (3 cr; prereq Stat 5021, 5022 or equiv) Stucker
Design of experiments and application of statistical methods to analysis of biological data.

AMERICAN LEGAL INSTITUTIONS
Professor

Carl A. Auerbach, dean, Law School
David Bryden
John J. Cound
Daniel J. Gifford
Robert F. Grabb
Robert E. Hudec
William O. Kilbourn, Jr.
K. Bart Koeppen
Robert J. Levy
Donald G. Marshall
Robert C. McClure
C. Robert Morns
Fred L. Morrison
Leo J. Raskind
Stephen B. Scallen
Ferdinand P. Schoettle, Jr,
Robert A. Stein

Thomas L. Waterbury
Charles W. Wolfram

Associate Professor

Stephen R. Munzer, director of graduate study
Barbara A. Banoff
John M. Clark
Laura Cooper
Barry C. Feld
Richard S. Frase
Alan D. Freeman
Marcia Gelpe
Roberta K. Levy
Thomas Moore
Steven S. Nemerson
Roger C Park
Leon Radzinowicz
David Weissbrodt

Master of Arts Degree-This degree program is offered only to students who
have completed law degrees in foreign universities. It is intended to give such lawyers
an understanding of the American legal system and a background in the social,
economic, and political framework within which it operates.

Students in this program select most of their courses from the regular profes
sional offerings of the Law School (see the Law School BUlletin). They also take
courses from one or more other departments of the University to fulfill the Plan B
related field requirement. No courses are offered specially for candidates for this
degree. At least 1 full year in residence is necessary, although students may spend as
long as 2 years in residence.

Since admission to the program is severely limited, applicants should detail the
particular course of study they desire to follow. No financial assistance is available
for applicants for this program.
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Minor in Law-Subject to the requirements of the degree program and approval
by the major department, a student may earn a minor in law for either the master's
degree or Ph. D. degree. 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
such a minor is essential.

Joint Program in Law and Public Affairs-See "Joint Degree" under "Minor
Requirements for Students Majoring in Other Fields" in the Public Affairs section of
this bulletin.

..
AMERICAN STUDIES (ArnSt)
Professor

Roland A. DelaHre. chairman
Roger H. Stuewer, director of graduate study
Chester Anderson
Ayers l. Bagley
Robert H. Beck
Hyman Berman
KlOley J Brauer
Clarke A. Chambers
David Cooperman
Donald M. Gillmor
George S. Hage
R Roland Hinojosa-Smith
John R. Howe, Jr
Arthur L. Johnson
Joseph J Kwiat
Edwin T. Layton
Karal A R. Marling
John Modell
Paul l. Murphy
DaVid W. Noble
Johannes Riedel
Martin Roth
Mullord Q. Sibley
Geneva H. Southall

Robert F. Spencer
Ellen J Stekert
Gregory P. Stone
Yi-Fu Tuan
Rudolph J. Vecoli
Jean Ward
Leonard G. Wilson

Associate Professor

Kent Bales
Terence Ball
Everette E. Dennis
Philip G. FUria
Arthur I. Gellen
George Green
Edward Grlffm
Allan H. Spear

Assistant Professor

Sara M. Evans
Gary A Fine
Rlv-Ellen Prell-Foldes
Mark D. SavIO
Gayle G. Yates

American stUdies is an interdepartmental degree program. Consequently, the
graduate faculty of the program is made up of the graduate faculty members of the
participating departments,

Prerequisites-An undergraduate major in one of the participating departments
(history, English, philosophy, art history, music, anthropology, economics, educa
tion, journalism and mass communication, political science, sociology), a major in
American studies, or other preparation acceptable to the Committee on American
StUdies.

Applications-Applications must be submitted by February 1. Students may
enter only in the fall quarter or the summer session. The Miller Analogies Test is
required. Letters of recommendation should be sent to the chairman.

American Studies as a Minor-Consult the chairman.

Language Requirement-For the master's degree, reading knowledge of one
foreign language. For the PhD, degree, consult the chairman.

Master's Degree-The MA degree is offered only under Plan B; a minimum of
44 credits in American studies subjects are required, distributed in four areas: (a)
history, (b) literature, (c) philosophy and fine arts, (d) social sciences. All candidates
must include AmSt 8201-8202-8203 in their program and must pass a written and an
oral examination in American studies.

57



Fields of Instruction

Doctor's Degree-Candidates for the doctor's degree enroll in courses on
aspects of American civilization distributed in the four areas named above and in the
fifth area of foreign civilization. All candidates must include AmSt 8301 and 8311
8312 in their program.

For further details, write to the chairman or director of graduate study. Program
in American Studies, 225 Lind Hall, 207 Church Street S.E., Minneapolis, Minnesota
55455.

5101,5102. RELIGION IN AMERICA. (4 cr per qtr) Delattre
Not a survey. but a representative profile of 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 12J; prereq #)
Topics specified In Class Schedule.

8201,8202,8203. INTRODUCTION TO AMERICAN STUDIES. (3 cr per qtr; prereq MA candidate) Delattre. KWlat.
and statf

EXPOSItion 01 Interdisclpllnary 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. (3 cr; prereq PhD candidate) Delattre

8311·8312. SEMINAR: AMERICAN STUDIES. (3 cr per qtr; prereq PhD candidate) Sibley
Problems and methods in the study of American culture.

8401,8402,8403. MATERIALS FOR THE STUDY OF AMERICAN CIVILIZATION. (3 cr per qtr; prereq advanced
degree candidate in American studies or #) Staff

8500. SEMINAR: STUDIES IN AMERICAN RELIGIOUS AND PHILOSOPHICAL THOUGHT. (3 cr; prereq ad
vanced degree candidate in American studIes or #) Delattre

Selected figures. movements. and problems. SpeCific topics given In Class Schedule.

8970. READINGS IN AMERICAN CIVILIZATION. (Cr ar; prereq 6) Staff
Independent stUdy of interdisciplinary aspects of American civilization under guidance of members of
various departments.

Note-For approved courses in American history, literature, philosophy, and
other departments concerned, see the annually revised course list available in the
American studies office.

ANATOMY (Anat)
Professor

David W. Hamilton. PhD. head.
director of graduate study

G. Eric Bauer. Ph.D.
Anna·Mary Carpenter. M.D.. Ph.D.
Padmakar K Dixit. Ph.D.
Carl B. Heggestad. MD.. Ph.D.
Morris Smith berg. Ph.D.
R. Dorothy Sundberg. M.D. Ph.D.

Associate Professor

Stanley l. Erlandsen. Ph.D.
Orion D. Hegre. Ph D.
Jonathan A. Parsons. Ph.D.
Donald W. Robertson. Ph.D.
Robert l. Sorenson. Ph.D.

Assistant Professor

H. David Coulter. Ph.D.
Robert P Elde. PhD
Hue Lee Kaung. PhD.
Rafi Younoszai. Ph.D.

Degrees Offered-The Ph.D. degree is offered. A few candidates for the M.S.
degree, offered under Plan A. are accepted only under special circumstances. Con
sult the director of graduate study before applying.

Application-Special departmental applications for admission, in addition to
those required by the Graduate School, can be obtained from the director of gradu
ate study. The departmental application must be returned to the Department of
Anatomy, 262 Jackson Hall, 321 Church St. S.E., University of Minnesota, Minneapo
lis, Minnesota 55455.
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Prerequisites-Prerequisite work for a major or minor in the field of anatomy
includes 9 credits of general biology.

Major and Minor, for the Ph.D.-All majors must have completed or must take
the basic aOOO-level courses in anatomy (embryology, gross anatomy, histology, and
human neuroanatomy). Majors in clinical subjects who desire a minor in anatomy
must have completed, as prerequisites, the courses in anatomy usually required of
medical students, including Anat 5100, 5103, 5106, and 5111.

Language Requirement-For the master's degree, none. For the Ph.D. degree,
reading knowledge of one foreign language-French, German, Italian, Spanish, or
Russian. Other requirements, if any, will be at the discretion of the adviser.

5105. DENTAL MICROSCOPIC ANATOMY. (6 cr; prereq #) Bauer and staff
Structure of cells, tissues, and organs of the human body.

5108. GROSS ANATOMY FOR DENTAL STUDENTS. (6 cr; enrollment limited; prereq #) Bauer and staff
Lectures and dissection; thorax, extremities~ abdomen and pelvis.

5109. GROSS ANATOMY FOR DENTAL STUDENTS. (6 cr; enrollment limited; prereq #) Sorenson and staff
Lectures and dissection; head and neck.

5110. NEUROSCIENCE FOR DENTAL STUDENTS. (2 cr. §Phsl 5100; prereq regis dentistry Ir or #) Elde
Introduction to structure and function of ceniral nervous system. Correlation between morphology and
phYSiology emphasized.

5190. ADVANCED ANATOMY. (2 cr; prereq regis med. 5103) Staff
Teaching methods, supervision of student's onginal research or combination of both.

5765·5766. HEMATOLOGY. (4 cr per qtr; prereq 5103 or Zool 5066 or #) Sundberg
Blood and blood-formmg organs; blood and bone marrow from standpoint of diagncsis and prognosis.

5767. SEMINAR: HEMATOLOGY. (1 cr; prereq 5766) Sundberg

8100. GROSS HUMAN ANATOMY. (16 cr; enrollment limited; prereq #) Robertson. Hamilton. Parsons. and staff
Dissection of human body and discussion In small groups to understand anatomical relationships in
preparation for teaching.

8103. HUMAN HISTOLOGY. (8 cr; enrollment limited; prereq #) Carpenter. Erlandsen. Hamilton. and staff
Microscopical structure, cytochemical and functional aspects of cells, tissues. and organs. Current
literature. With emphasis on methodology applicable to morphological research.

8106. HUMAN EMBRYOLOGY. (4-6 cr; enrollment limited; prereq #) Heggestad. Hegre. Hamilton. Smithberg
Development of the human body. MIcroscope slides. series of embryo type specimens, and specimens
demonstrating anomalies available for individualized stUdy.

8111. HUMAN NEUROANATOMY. (4 cr; enrollment limited. prereq 8103. #) Elde. Smithberg. Coulter
Structure and function of nervous system including organs of special sense

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 literature on collagen breakdown and renewal, bone healing. and related dental
topics. Lecture only.

8135. BIOLOGICAL ELECTRON MICROSCOPY: TECHNICS. (1·5 cr; prereq #; hrs ar; offered 1979-80 and alt yrs)
Erlandsen

Introduction to principles and technics of electron microscopy. Laboratory emphasis on acquisition of
skills in tissue preparation. photography, use of electron microscope and ancillary equipment.

8136. BIOLOGICAL ELECTRON MICROSCOPY: TECHNICS. (1-5 cr; prereq #; hrsar; offered 1979-80 and alt yrs)
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. f8135-8136, and #;
hrs ar; offered 1979-80 and alt yrs) Erlandsen

Structure and function of cell organelles. IndiVIdual projects using advanced technics for both transmis
sion and scanning electron microscopy.
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8141. NEUROANATOMICAL METHODS. (2 cr; prereq #) 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. (2-6 cr per qtr ar; prereq #) Bauer, Carpenter. Coulter, Dixit.
Elde, Hamilton. Heggestad. Hegre. Kaung. Parsons. Robertson. Sorenson. Smlthberg. Sundberg.
Younoszai

Cytochemistry. embryology, gross anatomy, hematology. histology. neurology, or experimental morphol
ogy.

8160. INTRODUCTION TO HISTOLOGICAL AND MORPHOLOGICAL-HISTOCHEMICAL TECHNICS. (2 cr;
prereq 5103. #; oftered 1978·79 and alt yrs) Carpenter

Fixation, embedding, and staining of cytological components and enzymes.

8161-8162-8163. METHODS IN ANATOMICAL RESEARCH. (2 cr per qtr; primarily for lst-yr grad students;
prereq 5100 or #; offered 1978-79 and alt yrs) Bauer and staff

Introduction to Instrumentation, technics, and experimental approaches in fields of cell physiology.
microchemistry, radioautography, quantitative histochemistry. tissue culture, etc.

8166. SEMINAR: CYTOLOGICAL ASPECTS OF PROTEIN SYNTHESIS AND SECRETION. (3 cr; prereq 5101 or
#; hrs ar; offered winter 1978 and alt 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.

8201,8202,8203,8204. RESEARCH IN ANATOMY. (2-10 cr per qtr; prereq #) Bauer, Carpenter. Coulter, Dixit.
Elde, Erlandsen. Hamilton. Heggestad, Hegre. Kaung. Parsons. Robertson. Smlthberg. Sorenson.
Sundberg, Younoszai

Endocrinology, reproductive and developmental biology, neuroanatomy, and cell biology. Special facili
ties offered to graduate students in clrnical departments for work on problems In applied anatomy.

8205,8206,8207. SEMINAR: ANATOMY. (1 cr per qtr; prereq #) Staff
Reviews of current literature and discussion of research work being carried on in the department.

ANCIENT STUDIES (AnSt)
FACULTY

I
I

:
j..

Frederick M Asher (South Asian art)
Arthur C. Aufderheide (paleopathology)
Robert H. Beck (history of education)
Frederick A. Cooper (classical art)
William D. E Coulson (classical archaeology)
Guy E. Gibbon (anthropology)
A. Thomas Kraabel (religiOUS studies)
Fred E. Lukermann (geography)
William L. Malandra (Indo-Iranian philology)
Don Martindale (history of sociology)
Richard B. Mather (East ASian languages

and literature)
William A. McDonald IGreek prehistoric

archaeology)
Sheila McNally (classical art)
Jonathan Paradise (Semitic languages and

literature)

Peter C Patton (computer analysis of language and
literature)

Robert J Poor (Far Eastern art)
George R. Rapp (geology and geochemistry)
Philip M. Raup (agricultural economics)
Daniel D. Reisman (cuneiform and biblIcal studies)
William B Schwabacher (chemistry)
Alan E. ShapirO (ancient sCience)
Mulford Q. Sibley (political sCience)
Robert F. Spencer (comparative religion)
John R. Wallace (philosophy of language)
John W Webb (geography)
Leonard G. Wilson (history of medicine)
Herbert E. Wright (ecology)
Tzvee Zahavy (Jewish studies)

The function of the Center for Ancient Studies (CAS) is to organize and encour
age 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 humankind in antiquity with society and the physical
environment.

Degrees Offered-M.A. or M.S.; and Ph.D.

Application Deadline-February 15, if financial aid is sought. The program
normally begins in fall quarter, but enrollment beginning in winter or spring quarter is
possible in special circumstances.
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Animal Physiology

Language Requirements-For the MA or M.S., reading knowledge of at least
one foreign language (ancient or modern) with reasonable facility; for the Ph.D.,
reading knowledge of two foreign languages.

Program Requirements-Students in CAS enroll for credit each year in the
ancient studies seminar, AnSt 8100-8110-8120. Additional courses are selected with
the adviser's consent. The candidate's tentative program is planned with the aid of
advisers; all programs are subject to review by the Executive Committee.

Final Examination for the Master's Degree-Oral.

More detailed information is presented in the CAS Student Handbook, available
on request from 227 Experimental Engineering.

5100. TOPICS IN ANCIENT STUDIES. (1-5 cr: prereq enrollment In ancient studies or #)

8100-8110-8120. INTERDISCIPLINARY SEMINAR. (3 cr per qtr: prereq enrollment in anCient studies or #) Staff
and visitors

Themes involve various disciplines in ancient studies: leadership and research shared by staff, visitors,
and students.

8200. DIRECTED READINGS. (Cr ar: prereq #) Staff
Independent reading program under superviSion of CAS staff members

8300. DIRECTED RESEARCH. (Cr ar: prereq #) Staff
Independent work under supervision of CAS staff members. Projects include, but are not restricted to,
research involved In master's and Ph.D. programs.

8400. COLLOQUIUM. (Cr ar: prereq #) Staff
Presentation and diSCUSSion of student research projects.

ANESTHESIOLOGY
See the Graduate Programs in the Health Sciences Bulletin.

ANIMAL PHYSIOLOGY
STEERING COMMITIEE

Alan G. Hunter, chairman,
director of graduate study

Archie L Good
Edmund F. Graham
Rodney B. Harvey
William D. Schmid
Clarence M. Stowe

STAFF

Professor

William H Burke
Bo G Crabo
Gary E Duke
Harold E. Dziuk
Thomas F. Fletcher
Archie L Good
Edmund F. Graham

Eugene Grim
Rodney B. Harvey
William SHerman
Alan G. Hunter
Nathan Llfson
Richard E, Phillips
William D. Schmid
Judson D Sheridan
Clarence M. Stowe
Alvin F. Weber

Associate Professor

Donald E Gilbertson
Grace W Gray
Edward F. Jankus
John P. Sullivan
Jonathan E. Wheaton

Degrees Offered-M.S., Plan A and Plan B; and Ph.D.

Prerequisites-For major work, a bachelor's degree in animal science, fisheries
and wildlife, biology, veterinary medicine, or zoology, or an equivalent degree,
Including course work in zoology, biology, chemistry, physics, mathematics. Defi
ciencies in previous training must be made up before a student may become a
candidate for a degree.
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Major-Animal physiology is a broad field that includes diverse aspects of
physiology ranging from the cellular level to organ systems and the whole organism.
The programs tend to be based on mammalian, avian, reproductive, cardiovascular,
gastrointestinal, neural, and behavioral physiology, with a species orientation to
ward domestic and wild animals. Majors must complete a basic core curriculum that
includes courses in animal science, veterinary anatomy, animal and veterinary physi
ology, physical chemistry, and biochemistry, after which courses and research em
phasizing various species or systems may be selected with the guidance of the
adviser and the steering committee.

Minor-The minor is taken in a field logically related to the student's major
interest. In addition to the adviser's approval, the minor must meet the requirements
established by the department offering the minor. For the PhD. degree, with the
approval of their adviser, students may substitute a supporting program of study for
the minor.

Minor Requirements for Students Majoring in Other Fields-Students will be
expected to complete VB 5120 (5 cr), VB 5306, 5308 (10 cr) or equivalent courses, and
9 credits of specialized physiology courses (avian, reproductive, etc.).

Final Examination for the Master's Degree-Oral.

Courses Offered-In general, courses from animal science, veterinary biology,
physiology, and fisheries and wildlife that stress the functional characteristics of
cells, organs and organ systems, or the whole animal are appropriate for the animal
physiology program. However, students are urged to consult with a faculty member
before initiating their program.

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 indicated departments.

AnSc 5314w. BEHAVIORAL PHYSIOLOGY. (3 cr: prereq 1300 or 6 cr systemic physiology, 8iol5051 or #: offered
1979 and all yrs)

AnSc 53221. PHYSIOLOGY OF REPRODUCTION. (5 cr: prereq 6 cr systemic physiology)

AnSc or 53245. SEMEN PRESERVATION, ARTIFICIAL INSEMINATION. (4 cr: prereq 5322 or #: offered 1980
and all yrs)

AnSc 5325w. PHYSIOLOGY OF FERTILIZATION AND GESTATION. (4 cr: prereq 53,2 or #: offered 1979 and alt
yrs)

AnSc 53265. IMMUNOREPRODUCTION. (4 cr: prereq 5322 or #: offered 1979 and alt yrs)

AnSc 5327w. GENERAL ENDOCRINE PHYSIOLOGY. (3 cr: prereq 1300 or #)

AnSc 5328w. GENERAL ENDOCRINE LABORATORY. (2 cr: prereq 5327 or #)

EBB 51565. COMPARATIVE ANIMAL PHYSIOLOGY. (5 cr: prereq 8iol1106 or 3011. Chem 3302 or #)

GCB 5114f,w. GENERAL PHYSIOLOGY. (3 cr: prereq 81013011,3021. Phys 1106 or 1295)

GCB 5115f,w. LABORATORY: GENERAL PHYSIOLOGY. (2 cr: prereq 5114 or #)

VB 51201. COMPARATIVE VERTEBRATE MORPHOLOGY. (5 cr: not open to vetennary medical students: prereq
Bioi 1106 or #)

VB 5306w-53085. ANIMAL PHYSIOLOGY. (5 cr per qlr: prereq 5120. Md8c 5601, or equiv or #)

VB 53101. MAMMALIAN ENDOCRINOLOGY, REPRODUCTION. (3 cr: prereq 5306, 5308. or #)
Same as AnSc 5310. Zool 5310.

VB 5320w. AVIAN PHYSIOLOGY. (3 cr: prereq 1300 or equlv)

VB 53215. ADVANCED AVIAN PHYSIOLOGY. (.1 cr)
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ANIMAL SCIENCE (AnSe)
Professor

Robert W Touchberry, head
Charles W. Young, director of graduate studv
Charles E. Allen
Robert D. Appleman
William J Boylan
William H. Burke
Ralph E Comstock
Bo G. Crabo
John D. Danker
Franklin D. Entleld
Richard J Epley
Richard D. Goodrich
Edmund F Graham
Lester E. Hanson
Alan G. Hunter
Robert M. Jordan

Robert J Meade
Jay C Melske
Donald E. Otterby
Richard E Phillips
William E Rempel
Robert N. Shotfner
Paul E Waibel
Jesse B. Williams

Associate Professor

Eldon G HIli
John D. Smilh

Assistant Professor

Nell K. Allen
Wiiham R Dayion
Jonathan E. Wheaton

Prerequisites-For major work, a baccalaureate degree in agriculture or biology
with emphasis on the animal sciences and with substantial training in chemistry,
physics, and mathematics. Deficiencies in previous training must be completed,
usually without credit, before a student may become a candidate for a degree. For
minor work, students must satisfy the department graduate faculty that they have an
adequate background.

Master's Degree-The M.S. degree is offered under both Plan A and Plan B.

Doctor's Degree-Work leading to the Ph.D degree is offered,

Final Examination for the Master's Degree-Students take a final oral examina
tion.

Major-Doctor's degree majors may emphasize breeding, genetics, meats, nu
trition, or physiology. With the approval of the adviser, graduate courses in several
subject matter disciplines may be approved for maj.x work,

Minor-The minor is taken in a field logically related to the student's major
interest and, in addition to approval by the adViser, must meet the requirements
established by the department offering the minor work. With the approval of the
major adviser, students may substitute a supporting program of study for the minor

Language Requirement-The department has no language requirement for the
M.S. or Ph.D. degree. However, individual faculty advisers may require a prescribed
level of proficiency in a foreign language(s).

52215U. ANIMAL BREEDING FOR VOCATIONAL AGRICULTURE TEACHERS. (3 crt Rempel
Appllcation of qualitative genetic prinCiples to animal breeding Introduction to quantitative genetics.
Concepts of livestock improvement through breeding and selection systems

5231w. DAIRY CATTLE BREEDING. (4 cr, prereq 3220 or HI 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 H) Boylan
Application of genetic prinCiples to animal breeding: systems and methods of breeding related to beet
cattle, sheep, SWine, and poultry_ Improvement programs, Industry-related problems Genetics of hor3es
also conSidered

52405. ANIMAL CYTOGENETICS. (4 cr: prereq GCB 3022 or HI Shoffner
Application of cytogenetics and immunogenetics to problems In animal breeding, systemics, pathology,
and animal biology_ Relationship of cytogenetic prinCiples and practices to other fields such as animal
breedIng, pathology. cellular biology, and systematics
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5314w. NEUROETHOLOGY. (3 cr. §VB 5314; prereq 3301 or 6 cr systemic physiology. Bioi 5051 or #; offered 1980
and alt yrsl Phillips

(Same as VB 5314) Current concepts of neurological and neurochemical bases of animal behavior.
including reception, codIng, transmission, and storage of Information; level of integration; central control
of input and output; spontaneity, development, and learning.

5315$u. REPROOUCTIVE PHYSIOLOGY ANO LACTATION. (3 cr) Staff
Functions of the reproductive organs, fertilization, the estrous cycle and its endocrine control, reproduc·
tive efficiency, and problems and principles of artificial insemination Anatomy. physiology. and biochem·
istry of the mammary gland. Mammary growth, initiation and maintenance of lactation, milk synthesIs, and
factors influencing the lactation curve.

, _ .. -Ft-'e-'dS-O'-'-ns-tr-uc-ti-on--- - --------------,1
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53221. PHYSIOLOGY OF REPRODUCTION. (5 cr; prereq 6 cr systemic physiology) Crabo
Principles of reproduclive phySiOlogy. with emphasis on endocrinological aspects.

5324$. SEMEN PRESERVATION AND ARTIFICIAL INSEMINATION. (4 cr; prereq 5322 or #; offered 1980 and alt
yrs) Graham

Chemistry of gametes and reproductive secretions; preservation of spermatozoa. with emphasIs on
cryobiology: altificial insemination and factors influencing reproductive performance.

5325w. PHYSIOLOGY OF FERTILIZATION ANO GESTATION. (4 cr; prereq 5322 or #; offered 1979 and alt yrs)
Hunter

Physiological events occurring during gametogenesis; capacitation and fertilization; the period of the
embryo; the period of the fetus; and parturition.

5326$. IMMUNOREPRODUCTION. (4 cr; prereq 5322 or #; offered 1979 and alt yrs) Hunter
Blood groups and polymorphic protems affecting reproduction; immunoglobulin formation; antigens of
semen, ova and genital secretions; immunopathology; maternal·letal 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.

5329$. BIOCHEMISTRY OF SPERMATOZOA, OVA, AND GENITAL SECRETIONS. (4 cr; prereq BioC 5002 or
equiv) Graham

Chemical composItion of seminal Huid, spermatozoa, uterine flUIds, and ova; their physiological function
and metabolism with comparisons between species.

5330$. CURRENT TOPICS IN EN'DOCRINOLOGY. (1 cr; prereq 3301, Bioi 3021 or B,oC 5001) Wheaton
DiSCUSSIOn of current developments in endocrinology, including introductory and review material, meth
odology, applicability of results 10 basIc and applied research, and Impact on eXisting endocrine princi·
pies. '

5401w,$u. SWINE NUTRITION. (2 cr; prereq 1401, offered first 5 wks of qtr) Meade
Nutrient requirements of swine; feed supplies, their composition and utilization in formulation of adequate
diets. Role of feed additives, the" use and limitations, Nutritional interrelationships and feeding systems,

5403s. RUMINANT NUTRITION, (4 cr, §5413; prereq 1401) Goodrich. Otlerby
Nutrient requirements of ruminants (beef and dairy cattle. sheep); nutrient content of feedstuffs. primarily
forages: protem and nonprotein nitrogen utilization; energy utilization; nutritional disorders, formulation
of adequate rations. Nutrition of horses also considered.

5405w,$u. POULTRY NUTRITION. (2 cr; prereq 1401, offered second 5 wks of qtr) Waibel
Nutrient requirements of chickens and turkeys; feed supplies, their composition and utilization in formula·
tion of adequate diets. Role of feed additives, their use and limitations. Least cost formulations, nutritional
interrelationships and feeding systems.

5413$u. RUMINANT NUTRITION. (3 cr, §5403; prereq 1401) Goodrich, Otlerby
Nutrient requirements (beef and dairy cattle. sheep); nutrient content of feedstuffs, primarily forages;
protein and nonprotein nitrogen utilization; energy utilization; nutritional disorders; formulatIon of ade
quate rations. Nutntion of horses also considered.

5500su, MEAT SCIENCE. (3 cr) CAllen
Role of ante- and post-mortem factors in altering the anatomy, function, and biochemical properties of
muscle during its conversion to meat; importance of these changes to meat quality and the manufacture,
selectIon, preparation, and palatability characteristICS of meat and meat products.

5501su. HORSE PRODUCTION. (3 cr. §1600) Jordan
Breeds, selection, dIseases. feeding, reprOduction, management, and color inheritance of light horses.
Demonstration of equitation, tack, and farriery.
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55108. MUSCLE CHEMISTRY AND PHYSIOLOGY. (4 cr; prereq 3301, BioC 1302 or equiv ...AnSc 1500 recom-
mended) Dayton

(Same as FScN 5510) Fundamental properties of muscle ultrastructure. chemistry and physiology as they
relate to muscle proteins, growth, contraction, energy metabolism, adaptive responses, ngor mortis, and
conversion of muscle to meat.

55121,8. MEAT AND PROTEIN TECHNOLOGY. (4 cr; prereq B,oC 1302 or #) Addis
(Same as FScN 5512) Meat proteins; effects of pH, salt, and temperature on hydration and emulsificatIOn;
methods o11ractionation. Meat preservation: effects of heat, freezing, cunng; and problems of product
stability during storage. Sausage manufacture chemistry, technology. least·eost analysIs (graphical and
computer methods), chemical methods of quality control (rapid and claSSical), and methods of proximate
analysis.

5601w. SWINE PRODUCTION. (4 er, §5611; prereq 1401...3220 recommended) Meade
Status and characteristics of the swine Industry; applicatIon of principles of animal breeding, nutrition,
physiology, and economiCs to swine production; considerations in development of a successful swine
enterprise.

56021. SHEEP PRODUCTION. (4 er; 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 of sheep breeding flocks. Ration formulation, management
and marketing of feedlot lambs.

56038. BEEF CATTLE PRODUCTION. (4 cr. §5613; prereq 1401..3320, 5403 recommended) Melske
Status and characteristics of the beef cattle industry; application of principles of animal breeding,
nutrition, physiology, and economics to management of beef cattle breeding herds. Ration formulation,
management, and markeling of feedlot catlle.

56041. DAIRY FARM MANAGEMENT. (4 cr, §5614; prereq 5403 or # ...3220 recommended) Appleman, Otterby,
Young

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) NAllen
Physiology, genetics, diseases, and nutritIOn 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.

56118U. SWINE PRODUCTION. (3 er, §5601. prereq 1401...3220 recommended) Meade
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.

5613su, BEEF CATTLE PRODUCTION. (3 cr. §5603. prereq 1401..3220 and 5403 recommended) Melske
Status and characteristIcs of the beef cattle industry: application of the principles of animal breeding,
nutrition, physiology, and economics to management of beef cattle breeding herds. Ration formulation,
management, and marketing of feedlot calle.

56148U. DAIRY FARM MANAGEMENT. (3 er, §5604; prereq 5403 or # ...3220 recommended) Young
Application of the prinCiples of animal breeding, nutrition. phYSiology. and economics to the planning and
management of the daIry farm; genehc influences, hOUSIng requirements, health programs for large herds.
feed bUdgets, and record analysis.

5615su. POULTRY PRODUCTION. (3 cr, §5605; prereq 1401..5405 recommended) NAllen
For descrrption, see 5605.

57031,w,s. LITERATURE AND SEMINAR. (2·3 cr [3 cr for two seminar reports]) Hanson. Williams
Introduction to library resources concerned With animal science. Technlques of searching, abstracting,
and constructing reviews for written and oral reports from library materials. Evaluation of seminar reports.

57101,w,s,su. SPECIAL PROBLEMS. (Cr ar; open fo 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

57151,w,s,su. 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.

82201." ADVANCED ANIMAL BREEDING. (3 cr; prereq GCB 3022, Stat 5021) Stafl
Assigned readings and lectures on more recently proposed techniques and their likely application to farm
animals

8221s." QUANTITATIVE INHERITANCE. (3 cr; prereq GCB 5402) Boylan
Application of principles of quantitative genetics to improvement of economic species. Selection indexes
and choice of breeding systems.
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84208.' ENERGY IN ANIMAL NUTRITION. (3 cr; prereq BioC 5002 or equiv or # ...BloC 5743 recommended;
offered 1979 and alt yrs) Donker

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.

84218.' PROTEIN AND AMINO ACID NUTRITION. (3 cr; prereq BioC 5002 or equiv or # ...BioC 5743 recom
mended; offered 1979 and all yrs) NAllen

Role; sources, how determined; measurements of protem quality; fate and use of ingested protein and
amino acids and interrelationships with other nutrients.

8423w" MINERAL NUTRITION, (3 cr; prereq BlOC 5002 or # ...BloC 5742 recommended; offered 1980 and all yrs)
Smith

Principles of mineral nutrition for domestic and laboratory animals; mineral requirements, interrelation
ships, utilization, and metabolism.

8440w" RUMINANT NUTRITION. (3 cr; prereq BioC 5002 or # ...MicB 5321 recommended; offered 1980 and alt
yrs) Goodrich, Melske, Otterby

Development, physiology. and function of the fumen; role of fumen microflora in digestion and synthesis
and factors influencing these phenomena.

87401. CONCEPTS AND DEVELOPMENTS IN RUMINANT NUTRITION. (2 cr; prereq #) Donker
Review and critical evaluation of recent research reports of relevance to ruminant nutrition.

87411. CONCEPTS AND DEVELOPMENTS IN AVIAN NUTRITION. (2 cr; prereq #; offered 1980 and all yrs) N
Allen, Waibel

Students will review and critically evaluate current research reports, concepts, and ongoing research in
poultry nutrition.

87428. CONCEPTS AND DEVELOPMENTS IN SWINE NUTRITION. (2 cr; prereq #; offered 1980 and all yrs)
Hanson, Meade

Review and evaluation of scientific literature pertinent to swine and small animal nutrition.

8750x. CONCEPTS AND DEVELOPMENTS IN MEAT SCIENCE AND TECHNOLOGY. (1 cr [may be repeated once
for cr]; prereq #) CAllen

Review and evaluation of pertinent scientific literature.

8810x" 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.

8820x" RESEARCH IN ANIMAL GENETICS. (Cr ar; prereq #)
Research in Quantitative genetics, cytogenetics, and other areas related to animal breeding.

8830.. RESEARCH IN ANIMAL PHYSIOLOGY. (Cr ar; prereq #)
(Same as VB 8349) Individual research under faculty direction. Topics to be determined by consultatlon
may be a specialIZed aspect of a thesIs problem or an independent problem of mutualmterest to graduate
student and adviser.

8840x" RESEARCH IN ANIMAL NUTRITION. (Cr ar; prereq #)
Research in selected areas of animal nutrition. Research topics and animal species determined by
consultation.

88S0x" 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 a specialized aspect of a thesis
problem or an individual problem of mutual interest to graduate student and adviser.

ANTHROPOLOGY (Anth)

l

Professor

Elden Johnson, chairperson
Frank C Miller, director of graduate study
Luther P Gerlach
Stephen F. Gudeman
Robert C. Klste
Rupert I. MUrrill
Eugene Ogan
William L. Rowe
Robert F. Spencer

Associate Professor

Guy E. Gibbon
John M. Ingham
Harvey B. Sarles

Assistant Professor

Rlv-Ellen Prell-Foldes
Janet D. Spector

Language Requirement-For the master's degree. one foreign language. For
the Ph.D. degree. two foreign languages or one foreign language and competence in
a special research technique.
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Anthropology

Master of Arts Degree-Offered under Plan A or Plan B.

Master's Final Examination-Students will take a final oral examination.

Doctor's Degree-Work leading to the Ph.D. degree is offered. See departmen-
tal brochure for specific requirements.

Application Deadline-February 15 preceding the fall quarter of desired entry.
Note that three letters of reference in support of the application should be sent
directly to the department.

5102. PRINCIPLES OF CULTURAL ANTHROPOLOGY. (5 cr. §1102; prereq ir only or #)
Elements of cultural anthropology. Range and variability of human behavior. Principles of cultural
dynamics.

5112. KINSHIP AND MARRIAGE. (5 cr; prereq 1102. 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. (5 cr; prereq 1102.3201 or #) Gudeman
Assumptions, methods. and problems ot structural anthropology; structural analysis of kinship. myth, and
social organization.

5115. ECONOMIC ANTHROPOLOGY. (5 cr; prereq 1102, 3201. or #) Gerlach, Gudeman
Analysis and comparison of varied systems of production and distribution; special reference to nonindus
trial societies. Relationship between economic and social, political, religIous. psychological, and environ
mental factors.

5116. CULTURAL ECOLOGY. (5 cr; prereq 1101. 1102, one ethnographic area course. or #)
Survey of literature on cultural ecology, with emphasis on biological approach to ecosystems and
population studies

5117. ENERGY, RESOURCE USE, AND SYSTEM CHANGE. (5 cr; prereq 3201 or #) 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 evolut1Dn, interaction
among different societies; growth, no-growth issues, emerging global interdependence.

'5121. ANTHROPOLOGY OF LAW. (5 cr; prereq 1102..walved for majors in political science and law)
Theory and method of comparative legal systems. Law: cultural background and relation to society.
Functions and evolution of law as revealed in analysIs of cultures rangIng from primitive to complex.

5131. ANTHROPOLOGY OF RELIGION AND FOLKLORE. (5 cr; prereq 1102 or #) Spencer
Vaneties and range of religious beliefs and practices. Relation of religIOn to other aspects of culture.
Comparative analysis of folklore. myth. and oral literature

5132. SYMBOLIC ANTHROPOLOGY. (5 cr; prereq 1102 and 5112 or #) Gudeman, Ingham
Culture as a system of symbols.

5141. CULTURE AND PERSONALITY. (5 cr; prereq 1102 or # ... waived for majors in public health. nursing.
psychology, SOCiology. and SOCial work) Ingham. Rowe, Sarles

Role of culture in formation of personality. Problems 01 mdividual adjustments to demands of culture.
Psychological approach to culture.

5144. THE ANTHROPOLOGY OF AMERICAN EDUCATION. (3 cr, §HEd 5172; prereq 1102 or 5145 or HEd 5178 or
~1102 or ~5145 or \,HEd 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 01 introduced educational change

5145. ANTHROPOLOGY AND EDUCATION. (5 cr. §HEd 5171, prereq 1102 or #) Dobbert
Cross-cultural perspectives in examtning educational pattems, implIcit and explicit cultural assumptions
underlying them. Methods and approaches to cross-cultural studies in education.

5146. INNOVATION IN HIGHER EDUCATION. (5 cr; prereq 5145 or 5151 or #) Miller
SOCial organization and cultural values of educational institutions. Role of deCision making in the process
01 innovation. Specific changes in higher education.

5147. THE DYNAMICS OF PEDAGOGY IN HIGHER EDUCATION. (5 cr; prereq #) Sarles
Performative, cognitive, and interactional aspects of teaching are demonstrated and discussed Topics
include credibility, dialog, nature of idea flow, and continuity. Discussion of the "art of teaching."

5151. CULTURAL CHANGE AND DEVELOPMENT. (5 cr; prereq 1102 or #) Klste. Miller, Ogan
Processes of cultural change; invention, diffusion, and acculturation. Effects of colonialism, urbanization,
and modernization. Analysis of developing societies. Applied anthropology.
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5152. ANTHROPOLOGY OF SOCIAL MOVEMENTS. (5 cr: prereq 3201 or #) Gerlach
Cross-cultural study of nature, process, and function of social, political, and religious movements of
change. Examination of theories and case studIes including Christianity, Islam, Asia, Africa, the United
States.

5153. URBAN ANTHROPOLOGY. (5 cr: prereq 1102 or #) 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
life.

5154. ANTHROPOLOGY OF COLONIALISM. (5 cr: prereq 1102 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. ANTHROPOLOGY AND SOCIAL ISSUES. (5 cr: prereq 1102 or #) Miller
Anthropological views about poverty, racism. myth of melting pot, the Third World, and social responsibili
ties of anthropology.

5161. LANGUAGE AND CULTURE. (5 cr: prereq 1102 or #) Sarles, Spencer
Relation of language to behaVIOr: languages as systems of thought, logic, and onentation and their Impact
on cultures: analysis of selected lingUistic and cultural systems: glotlochronology

5162. KINESICS. (5 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, anIma!
communication, the body as an information transmitting/handling device.

5165. PERSPECTIVES IN HUMAN BEHAVIOR. (5 cr; prereq #) Sarles
Approaches to human behavior discussed by profeSSionals from a wide variety of disciplines Topics
include Similarities and dJfferences in assumptions, approaches. goals. General aim toward an integrated
interdisciplinary view.

5173. PREHISTORIC FOOD·PRODUCING SOCIETIES. (5 cr: prereq 1101, 3301, or #)
Problems faced by prehistOriC food-producing societies and nature of cultural solutions and failures.
Interpretation of archaeological data, partiCUlarly in application to dynamics of prehistoric food prodUC
tion.

5174. PREHISTORIC URBAN SOCIETIES. (5 cr: prereq 1101, 3301. or #) Gibbon
Comparative analySIS of prehIstoric urban SOCieties. Recurring urban social systems and processes
leading to their development and transformation

5175. ETHNOARCHAEOLOGY. (5 cr: prereq 1101. 3301 or #) Spector
Archaeological approaches to the stUdy of historically known native American peoples. Uses of historical
documents and enthographic data In archaeological research.

5176. ENVIRONMENTAL ARCHAEOLOGY. (5 cr; prereq 1101.3301, or #) Johnson. Spector
Archaeological field and laboratory techniques used to reconstruct past environmental conditions. Pale
oecological interpretation in archaeology.

5177. ARCHAEOLOGICAL RESOURCE MANAGEMENT. (5 cr: prereq 1101)
Analysis of pUblic archaeology: impact 01 federal, state law and regUlation on archaeological site survey,
mitigation, preservatlOn, and Interpretation.

5183. HUMAN PHYSICAL GROWTH AND DEVELOPMENT. (5 cr) Murrill
Penod of growth-prenatal, birth, Infancy, childhood, and adolescence Sex differences In growth,
skeletal maturation Development and growth of head. Growth and eruption of feeth.

5185. MEDICAL ANTHROPOLOGY. (5 cr; prereq 1102 and 3001 and # or Introductory biology and social science
courses. and #)

Humans in conditions of health and disease from biological and cultural points of view. Origins of human
disease, relationship of disease to subsistence technique (hunter-gatherer to industrial), notions of
disease causation; medical care in Western and non-Western societies: effects of introduction of Western
mediCine to non-Western SOCieties.

5187. THEORIES OF DISEASE CAUSATION AND TREATMENT IN NONURBAN SOCIETIES. (5 cr; prereq 1102,
3001 and # or introductory biology and social science courses and #)

Concepts of disease and treatment of the III in tribal and folk SOCieties around the world.

5224. ANTHROPOLOGICAL PERSPECTIVES IN MODERN EUROPE. (5 cr; prereq 1102 or # .. .waived for majors
in other social sciences)

Social, structural, and symbolic aspects of cultural groupings within modern Europe; case studies of
changing rural and urban communities within a comparative anthropological perspective.

5258. ANTHROPOLOGICAL ANALYSIS OF AMERICAN CULTURE. (5 cr: prereq 1102 or #) Rowe
Anthropological perspectives on contemporary American culture and society with emphasis on values,
family organization, socIalization and kinshIp, education, community integration.
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COMPREHENSIVE SURVEY. (5 cr; prereq #) Staff
Review, overview, and summary of major fields, approaches, and materials of anthropology presented
during undergraduate trainIng. Ways In which specialization leads to separation.

FIELD METHODS IN SOCIAL AND CULTURAL ANTHROPOLOGY. (5 cr; prereq #)
Rationale underlYing a vanety of methods; field projects to gain experience in their use.

METHOD AND THEORY IN ANTHROPOLOGICAL LINGUISTICS. (5 cr, prereq 1102 or #)
Llngu!stic theory and practice as tools In anthropological fieldwork: analysIs of phonological, morpholo·
gical, and syntactic problems in world languages.

PHILOSOPHICAL ANTHROPOLOGY. (5 cr)
Survey of traditional problems associated with certain major and broad ranging views on human nature
and culture. Variations on these vIews; specific arguments of relativists. phenomenologists, behaviorists.
and others. Recent ethnographic theory.

FIELD METHODS IN ANTHROPOLOGICAL LINGUISTICS. (5 cr; prereq #) Spencer
Problems in ltngUistic structures of one or two languages outSide of the Indo-European speech family for
students engaging In anthropological field research

THE RESEARCH PROCESS IN ANTHROPOLOGY. (5 cr; prereq satisfactory completion of af leasf one
course in statistics and jr or #) Gibbon

Application of statistlcal reasoning in the collection and analysis of anthropological data; problems of
measurement; elementary model construction.

5910, 5920. TOPICS IN ANTHROPOLOGY. (Cr ar) Visiling professors
Special courses in all branches of anthropology, Topic and prerequIsites listed in Class Schedule.

8001. SEMINAR: BASIC ANTHROPOLOGY (CULTURAL). (3 cr; prereq limited to grad students or #) Staff

8002. SEMINAR: BASIC ANTHROPOLOGY (SOCIAL). (3 cr; prereq limited to grad sfudents or #) Staff

8003. SEMINAR: BASIC ANTHROPOLOGY (BIOLOGICAL). (3 cr) Staff

8004. SEMINAR; BASIC ANTHROPOLOGY (ARCHAEOLOGY). (3 cr) Staff

8005. SEMINAR: BASIC ANTHROPOLOGY (SELECTED TOPICS). (3 cr) Statf

8102. SEMINAR: PRINCIPLES OF SOCIAL AND CULTURAL ANTHROPOLOGY. (3 cr; prereq grad status.
nonmalor only) Staff

Introduction to theory and concepts of SOCIal and cultural anthropology.

8152. SEMINAR; RESEARCH METHODS IN SOCIAL AND CULTURAL ANTHROPOLOGY. (3 cr) Miller

8153. SEMINAR: QUANTITATIVE AND CROSS·CULTURAL RESEARCH METHODS. (3 cr) Gibbon. Miller

8161,8162,8163. SEMINAR: GENERAL ANTHROPOLOGY. (3 cr per qtr) Staff

8171. SEMINAR; MUSEUMS AND ANTHROPOLOGY. (3 cr) Johnson

8221,8222,8223. SEMINAR: ETHNOLOGY. (3 cr per qtr) Staff

8311. SEMINAR: SOCIAL ANTHROPOLOGY. (3 cr) Gudeman. Ogan

8312. SEMINAR: SOCIAL ANTHROPOLOGY. (3 cr) Gudeman

8318. SEMINAR: ADVANCED SOCIAL ANTHROPOLOGY. (3 cr)

8325. SEMINAR: THEORIES AND PROBLEMS IN HUMAN ECOLOGY. (3 cr) Gerlach

8341. SEMINAR: PHILOSOPHICAL ANTHROPOLOGY. (3 cr) Spencer
Problems of general philosophical anthropology, existentialism, phenomenology, humanism, etc., in
cross-cultural perspective.

8361,8362, 8363. SEMINAR IN CULTURE AND PERSONALITY. (3 cr per qtr) Ingham

8381. SEMINAR: CULTURAL DYNAMICS. (3 cr) K,ste. Miller. Ogan

8382. SEMINAR: APPLIED ANTHROPOLOGY. (3 cr) K,ste

8383. SEMINAR: URBAN ANTHROPOLOGY. (3 cr; offered when feaSible) Staff

8395. ETHNOLOGICAL FIELD SESSION. (Cr ar; offered when feaSible) Staff
Field research in SOCial anthropology of American Indian or non-European communities.

8411,8412,8413. SEMINAR: ANTHROPOLOGICAL LINGUISTICS AND COMMUNICATION. (3 cr per qtr) Sarles.
Spencer

8431. SEMINAR: COMPARATIVE ETHOLOGY. (3 cr) Sarles

8501,8502,8503. SEMINAR: ARCHAEOLOGY. (3 cr per qtr) Gibbon, Johnson. Speclor

8505. SEMINAR: PALEOECOLOGY AND ARCHAEOLOGY. (3 cr) Johnson
Investigation of paleoecological techniques and their application to archaeological analysis.
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8508. ADVANCED FIELD TECHNIQUES IN ARCHAEOLOGY. (6 cr; prereq 3376) Johnson

8601,8602,8603. SEMINAR: BIOLOGICAL ANTHROPOLOGY. (3 cr per qtr) Murrill

8950. ADVANCED RESEARCH IN ANTHROPOLOGY (NONTHESIS). (Cr ar) Staff

ARABIC
See Near and Middle Eastern Studies.

ARCHITECTURE
Professor

Ralph E. Rapson, head
Roger D. Clemence, acting director

of graduate study
CarlO. Graffunder
Thomas H. Hodne
Roger B. Martin
Valerius L. Michelson
John SMyers
Leonard SParker
John G. Rauma
James E. Stageberg
Milo H. Thompson
Walter K. Vivrett
George C. Wlnterowd

Associate Professor

David J. Bennett
Joseph R Blair
Robert E, Diedrich
Gunter A. Dittmar
Kay M. Lockhart
Richard B. Morrill

Assistant Professor

Stanley Fishman
David J Showalter

I
I

1

Prerequisites-Admission is limited to students of high academic standing who
show evidence of professional promise and who hold a bachelor of environmental
design (BED) degree awarded by the University of Minnesota. Admission may also
be considered in the cases of superior students who hold a baccalaureate degree
other than BED.

Applicants are required to submit examples of their original design work or
reports or papers for review, as well as three letters of recommendation. These
should be addressed to the School of Architecture and Landscape Architecture, 110
Architecture Building, 89 Church Street S.E" University of Minnesota, Minneapolis,
Minnesota 55455. Applicants are encouraged to confer with the director of graduate
study-preferably before applying.

Applicants may be required to complete preparatory work as a condition for
admission. Although preparatory work will not be considered as credit earned to
ward the M,Arch. degree, such work must meet the academic standards of the
Graduate School.

The deadline for application is March 1 for enrollment the following September.
Late applications will be considered only if class positions are available.

Language Requirement-None.

Master of Architecture Degree~Three programs leading to this degree are
offered:

a. Architecture-Study in depth at the scale of the single building or group of
buildings. Opportunities are provided to pursue one or more concentrations
such as housing; building systems analysis; design and construction; history
and theory of architecture; and building types for specific functions such as
education, health care, recreation and transportation. The core of this pro
gram is contained in Arch 8251 through 8256. Problems involving analysis,
programming, and design are covered.
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b. Urban Design-Study of the three-dimensional environment at the scale of
the city and the metropolitan area. Emphasis is on breadth, bringing together
several of the major disciplines in planning and design. The core of this
program is contained in Arch 8271 through 8276. Problems involving envi
ronmental design and metropolitan and urban planning are covered.

c. Health Care Planning and Facilities Design-Study of emerging patterns of
organization and delivery of health services and the facilities that these
require. This program is offered in cooperation with the School of Public
Health and its Program in Hospital and Health Care Administration. Candi
dates interested in the program should declare their interest as early as
possible.

Master of architecture candidates in the above programs will be expected to
fulfill the general requirements of the Graduate School for a master's degree, with the
follOWing exceptions:

1. A program of study, including courses drawn from one or more departments,
will be planned with each student in lieu of the usual major and minor
requirements.

2. A minimum of 45 credits for the approved master of architecture program will
be completed as a graduate student in residence at the University of Minneso
ta.

3. The general requirements for the master of architecture degree are as stated
above, but they are dependent upon the content of the undergraduate pro
gram. The credits required in a specific instance may exceed the Graduate
School minimum. The total required in any program will be determined only
after a careful analysis of the work completed prior to admission to the
Graduate School. On the basis of this analysis the M.Arch. program will be
prepared in consultation with the adviser and the director of graduate study
in architecture.

Degree Credit Requirements-Pfan A: Master's Degree With Thesis-Student
must complete a minimum of 72 quarter credits, of which 36 credits are completed in
core graduate design courses, plus a master's thesis. The master's thesis topic must
be approved as part of the student's official degree program. Instructions for prepa
ration of the thesis should be obtained from an architecture adviser, the director of
graduate study in architecture, and the Graduate School office.

Plan B: Master's Degree Without Thesis-Students must complete a minimum of
90 quarter credits, of which 54 credits are completed in core graduate design
courses. Three Plan B papers related to course work must be submitted prior to the
oral examination.

Final Examination-Students will take a final oral examination.

Architecture (Arch)
5051. ANCIENT ARCHITECTURE. (4 cr; prereq 1021) Winterowd

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) Winterowd
History of the development of archItecture and urban deSIgn during early Christian, Byzantine, Islamic,
Carolingian, and Romanesque periods In the" Near East and Western Europe until 1150 AD.

5053. GOTHIC ARCHITECTURE. (4 cr; prereq 1021) Wlnterowd
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) Wlnterowd
History of development of architecture and urban design in Italy, Spain, France, Germany, and the Low
Countries from 1400 until the French Revolution.
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5055. ENGLISH AND EARLY AMERICAN ARCHITECTURE. (4 cr; prereq 1021) Winterowd
Pre-Columbian 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) Dittmar. Wlnterowd
History of development of architecture and urban design from early 19th-century sources in Europe and
America until the present time.

5057. ASIAN ARCHITECTURE. (4 cr; prereq 1021.3 lect and 1 seminar hrs per wk)
Selected tOPiCS from history of architecture and urban design In West, South, and East Asia

5101,5102,5103. TUTORIAL WORK IN HISTORY OF ARCHITECTURE. (2 cr per qtr. prereq 5056 or #) W,nterowd
Reading and written reports on historical problems.

5104. SEMINAR: EUROPEAN ARCHITECTURE. (3 cr; prereq 5056 or #) Wlnterowd
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 Groplus and the
Bauhaus. Le Corbusier, and the early work of Mias van der Rohe.

5105. SEMINAR: SCANDINAVIAN ARCHITECTURE. (3 cr; prereq 5056 or #) Winterowd
Survey of Scandinavian architectural history, with emphasis on origin and development of modern
archItecture rn Denmark, Frnland, Norway, and Sweden.

5106. SEMINAR: AMERICAN ARCHITECTURE. (3 cr; prereq 5056 or #) Winterowd
Contemporary architecture In the UnIted States from the penod of Henry Hobson Richardson until the
present time and including the specifiC contributions of Louis H. Sullivan, Frank Lloyd Wright and his
"Prairie School'· contemporaries, Eliel and Eero Saarinen. and the later works of Walter Gropius and Mias
van der Rohe. Field trip.

5115·5116. STRUCTURE AND FORM IN ARCHITECTURE. (4 cr perqtr; prereq AEM 3092: 21ecl and 3 seminar hrs
per wk) Michelson

Form as interface between programmatic requirements for environmental change and physical means
available to the architect.

5126. PROFESSIONAL PRACTICE. (4 cr: prereq 3rd-yr design)
Relations of architect to clients. contractors, and fellow practitioners; procedures of architectural prac
tice. preparation of contract documents.

5127,5128,5129. 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.

5130. PLANNING: THE DEVELOPMENT OF URBAN FORM. (3 cr: prereq #)
Physical development of urban place from early Middle East urban revolution to the industrial revolution,
as manlfestation of changes In underlying social, political, and economic forces: planning theories, If any,
to which these changes gave rise.

5134,5135,5136. PLANNING. (3 cr per qtr: prereq #) Vivrett
Individual problems and research in planning.

5137. PLANNING: URBAN FORM AND STRUCTURE. (4 cr; prereq #) Odegard
EconomIc, technological, and SOCial factors that underlie the location. distribution. and internal structure
of urban settlements. Quantitative and qualitatlve analysIs of SOCial, economic, and physical problems or
consequences of contemporary urbanization.

5138. PLANNING: THEORY AND METHODOLOGY. (4 cr; prereq 5137 or #) Odegard
Logic of a planning process as a method of decision ma~ing_ Formulation of goals and evaluation of
alternatIve courses of action, standards, and requirements for specific planning objectives (housing,
transportation. and community facilities). Legal. administrative, and fiscal devices for plan implementa
tion. Place of the planning function in government and the role of citizens and private groups.

5139. PLANNING: HOUSING AND URBAN SERVICES. (4 cr: prereq 5138 or #)
Definition of problems of housing. transportation, and other SUbsystems of urban services. Evaluation of
society's goals, private efforts and pUblic programs designed to meet the needs In these areas. Role of
technology as it affects problems and solutions.

5150. INSTITUTIONAL PLANNING. (2 cr; prereq 5113. #) Vivrett

5151,5152,5153. THEORY OF ARCHITECTURE. (2 cr per qtr; prereq #) Dittmar. Rapson, and visiting lecfurers
Architecture In pt,ilosophical and theoretical context.

5154. ENVIRONMENTAL CONTROL: HUMAN RESPONSE TO LIGHT. (3 cr: prereq #)
LIghting systems as a part of the total built environment.

5155-5156. URBAN DEVELOPMENT PROCESS. (3 cr per qtr: prereq It)
5155: History of urban development programs in the United States, including urban renewal: new commu~

nlties and community development: review of relevant legislation; economics and politics of urban
development process. 5156: Comparative study of major urban development projects drawing on Ameri~

can and European experience. Process through which development projects are planned and executed.
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5170. CITYSCAPE. (3 cr; prereq 3093 or #) Clemence. Vivretl
The city and Its components as aesthetic elements; factors that nave helped to generate urban form.

5171,5172. URBAN FORM. (3 cr per qtr: prereq 5138 or 5139) Showalter
Principles and techniques Involved in city design.

5950. TOPICS IN ARCHITECTURE. (Cr ar; prereq 3093 and 3067 or #)
Special tOPiCS of concern to the field of architecture.

5970. DIRECTED STUDY. (Cr ar; prereq #)
Areas of study useful to individual program objectives not available in regular course offerings.

8201,8202,8203. SPECIAL RESEARCH IN ARCHITECTURAL HISTORY. (Cr ar: prereq 5056 or #) Winterowd

8231,8232,8233. PLA'oINING. (Cr ar) Rapson. Vivrett
Individual problems and research In planning.

8251,8252,8253,8254,8255,8256." ARCHITECTURAL DESIGN. (9 cr per qtr) Parker. Rapson. Rauma. Vivretl
Problems involving analysis. program, and deslgn~ individual and collaboratIve effort.

8261,8262,8263. SELECTED PROBLEMS IN ARCHITECTURE. (Cr ar: prereq minimum of 9 cr in 8251. 8252.
8253.8271.8272.8273) Parker. Rapson. Rauma. V,vretl

Advanced architectural design problems: research and development of significant architectural form.
Individual and collaborative effort

8271,8272,8273,8274,8275,8276. PROBLEMS IN CITY AND COMMUNITY DESIGN. (9 cr perqtr) Martin. Parker.
Rapson, Rauma, Showalter, Vlvrett

Studies in the development of city spaces and urban character as they relate to changing socioeconomic
needs and advancing technologies.

Landscape Architecture (LA)
5010, PRINCIPLES OF OUTDOOR RECREATION DESIGN AND PLANNING. (4 or. §FR 5233; 41ect hrs per wk)

For advanced students associated with design. management, and planning of recreation facilities. Plan
ning and design principles related to recreational land use and development: parks, campsites, water
areas, highways, summer and winter recreational facilities.

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.

5261. HISTORY OF LANDSCAPE ARCHITECTURE SEMINAR I, (2 c': prereq 1st year LA studenl or #; 2
discussion hrs per wk)

History as a resource for the landscape architect: historical perspective on elements such as line, texture,
form, and use of water. stone/earth, and vegetation.

5263. HISTORY OF LANDSCAPE ARCHITECTURE SEMINAR II. (2 cr: prereq 2nd year LA student or #: 2
d,scuSSIOn hrs per wk)

The functional use of space at the micro and macro scale from a historical perspective: theories of space
organizatlon hom medIeval through modern periods: mood, place, Intimacy. and security as design
elements.

5265. HISTORY OF LANDSCAPE ARCHITECTURE SEMINAR III. (2 cr: prereq 3rd year LA student or #; 2
discussion hrs per wk)

Study of works of key landscape architects to discover concepts and theories that influenced their
designs; integration of design concepts Into the design process.

ART HISTORY (ArtH)
Professor

Norman W Canedy
Sheila McNally
Marion J. Nelson
Carl D. Sheppard
Sidney Simon
MelVin Waldfogel

Associate Professor

FredeTick Asher, chairperson
Fredeock A. Cooper, director of

graduate study
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More detailed information than that presented below is found in the Graduate
Student Manual of the Department of Art History, available on request from the
departmental office.

Degrees Offered-The department offers work leading to the M.A. and Ph.D.
degrees. Two programs are available at the M.A. level, leading to a degree in either art
history or museology under Plan 8 only.

Subfields-Within the field of art history the subfields offered for the Ph.D.
degree are ancient, medieval, Renaissance/baroque, modern, Asian, American, and
Scandinavian.

Application for Admission-In addition to the application for admission to the
Graduate School, the department requires results of the aptitude portion of the
Graduate Record Examination (GRE) for all M.A. programs. Applicants for the Ph.D.
program are required to submit an M.A. thesis or extended research papers and three
letters of recommendation. For admission to the M.A. programs for any quarter of the
following year, applications must reach the Graduate School by February 1; for the
Ph.D. program, 8 weeks before the quarter of entrance. Applications are not proc
essed during the summer.

Prerequisites-For the M.A. programs, a bachelor's degree and evidence of
academic excellence, preferably in art history. An M.A. degree is normally required
for students entering the Ph.D. program.

Language Requirement-A reading knowledge of either French or German or
another language appropriate to the student's program must be acquired before
permission can be granted to take the M.A. examination. For the Ph.D., two foreign
languages are required, preferably French and German but substitutions may be
made with departmental approval.

Distribution Requirement-At least one advanced lecture course in each of the
following subfields completed either during or prior to enrollment in the M.A. or
Ph.D. program: ancient, medieval, Renaissance/baroque, modern, and Asian. On
petition a non-Western course other than Asian may be substituted.

Master of Arts Degree in Art History-Minimum of 36 credits with a concentra
tion of three courses in a single subfield. At least 8 credits in one or more related
fields, outside the Department of Art History and preferably in English, anthropology,
classics, foreign languages or literature, history, or studio arts.

Master of Arts Degree in Museology-The major in this field is offered with two
tracks as described below.

One track places special emphasis on professional training for work in art
museums and centers. A minimum of 30 credits in art history, with the same distribu
tion and concentration requirements as the art history major, must be completed.
Also required are 21 credits in museology, consisting of a 6-credit introductory
seminar and 15 credits of supervised internship in an approved museum. Candidates
for this degree are accepted initially as graduate majors in art history. Admission into
the museology program is dependent on acceptance for an internship, which gener
ally is completed during the winter quarter of the first year in residence.

The other track is designed to train personnel for work in historical museums,
primarily smaller museums with general collections relating to local history. An M.A.
degree in history that includes a strong United States component and some work in
anthropology and art history are prerequisites for admission. (See Department of
History section for requirements of the prerequisite M.A. degree.) Some prerequisite
distribution courses may be completed after admission to the program with the
approval of the joint Museology-History Committee.
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A total of 46 credits are required for this degree, 9 of which will ordinarily transfer
from the prerequisite M.A. degree in history. The major consists of 27 credits in
museology, 6 of which are in seminar, 15 of which are in an internship in an historical
institution, and 6 of which are in independent study courses in which the Plan B
project requirement will be fUlfilled. Work in related fields must total 19 credits, of
which 9 are in history (may be transferred from prerequisite degree) and 10 are in
American art history (ArtH 5535 and 5545 unless otherwise recommended or ap
proved by the committee).

Ph.D. Degree-Admission is to a single subfield offered by the department,
which must be specified either in a letter to the department or in the application to the
Graduate School when application is made. Students design their own program in
consultation with a graduate adviser and other faculty members in or outside the
department whose area of interest is related.

5102. GREEK SCULPTURE. (5 cr; prereq 1008. 3008 or #) McNally
Development of style in Greek sculpture with particular reference to the human figure. Basic methodology
and interpretations of meaning.

5104. ROMAN ARCHITECTURE. (5 cr; prereq 1008 or 3008 or 3162) Cooper. McNally
Types and techniques ot bUildings In the city ot Rome and throughout the empire from the 5th century BC.
to the 4th century AD Major archaeological sites.

5105. ROMAN PAINTING AND MOSAICS. (5 cr; prereq 1008 or 3008 or 3162) McNally
General introduction to Roman pamtlng and mosaics; speCific problems and sites such as Pompeii and
Antioch.

5106. GREEK PAINTING. (5 cr; prereq 5102 or 5103; offered every 3rd year) McNally
Methods of research and analysIs in class!cal art as applied to study of vases; investigation of original
objects and of sources.

5107. ROMAN SCULPTURE. (4 cr, §Clas 5107: prereq 1008 or 3008 or 3162) Cooper, McNally
Sculpture from Rome and Its provinces from the 1st century BC. to the 4th century AD., the role of
sculpture in Roman pol1tics and rellglon

5108. GREEK ARCHITECTURE. (4 cr, §Clas 5108; prereq 1008 or 3008 or 3162) Cooper, McNally
Archaic and classical examples of religious and secular architecture; their setting In major archaeological
sites.

5111. BRONZE AGE ART AND ARCHITECTURE IN GREECE. CA. 3000-1100 B.C. (4 cr; prereq one ancient art or
archaeology course) Cooper

Artist~c and archlteclural10rms in the Neolithic period in the Aegean area and the Cycladic, Minoan, and
Mycenaean cultures.

5203. EARLY MEDIEVAL ART. (5 cr: prereq 4 cr art hIStory, grad student or #) Sheppard
Architecture, sculpture, painting, and selected minor arts of the Mediterranean world and of Western
Europe from early Chnstian to Romanesque period

5210. TOPICS IN MEDIEVAL ART. (5 cr; prereq 4 cr In medieval art hIStory or medieval history or #) Sheppard,
Steyaert. Stones

5213. INTERNATIONAL GOTHIC PAINTING AND SCULPTURE. (5 cr: prereq 4 cr medieval art history or #;
offered alt yrs) Stones

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

5214. GOTHIC ARCHITECTURE. (5 cr; prereq 4 cr medieval art hIStory or #; offered alt yrs) Sheppard, Stones
Gothic architecture from the mid-12th to the early 16th century 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 alt yrs) Stones
Wall and panel painting, mosaics, and manuscript illumination In France, Germany, England, Italy, and
Spain from the 11th to the 14th centunes

5234. GOTHIC SCULPTURE OF THE CATHEDRAL AGE. (5 cr: prereq 3009. grad sfudent or #) Sfeyaert
Sculpture In France and Ge:-many from 1150 to 1350. Emphasis on stylistic evolution.

5252. BYZANTINE ART. (5 cr; prereq 5203 or #) Sheppard
Architecture, sculpture, and painting in the Eastern Christian regions from the founding to the fa I] of
Constantinople In the 15th century, with reference to their Impact on the West

5253. ROMANESQUE SCULPTURE. (4 cr, prereq 9 cr art history or #) Sheppard
Sculpture as developed in France and Italy in the 11th century and manifested throughout Europe in the
12th and early 13th cenfunes
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5261. THE ILLUMINATED BOOK. (5 cr; prereq 4 cr medieval an history or #; offered all yrs) Stones
Techniques involved in productIon of illuminated books In the Middle Ages and evolution in types of
books, decorative schemes, and style.

5306. ITALIAN ART OF THE 14TH CENTURY. (4 cr; prereq one an 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 :JOll or #)
Canedy

Early Renaissance an from Brunelleschi to Bellini, with emphasis on development of the "repenory" of
monument types that survived to modern times.

5313. ITALIAN HIGH RENAISSANCE ARCHITECTURE, SCULPTURE, AND PAINTING. (4 cr; prereq 3011, grad
student or #) Canedy

Works of Leonardo da VinCI. Michelangelo, Raphael. and Titian and those of outstanding lesser anists
working In Florence, Rome, Venice, and northern Italy. Painting emphasized

5314. LATER 16TH·CENTURY ITALIAN ARCHITECTURE, SCULPTURE, AND PAINTING. (5 cr; prereq 5313.
grad student or #1 Canedy

Mannerism and other trends from the high Renaissance to the baroque.

5315. DRAWINGS AND GRAPHICS OF RENAISSANCE. (5 cr; prereq 5307 or 5313, grad sfudent or #) Canedy
Drawings and graphics from the early Renaissance to the baroque. Onginal works utilized.

5324. 15TH·CENTURY PAINTING IN NORTHERN EUROPE. (5 cr; prereq 3009 or 3011. grad student or #)
Steyaen

Painting in the Netherlar1ds, France, and Germany during the late Gothic period and its influences

5326. 16TH·CENTURY PAINTING IN NORTHERN EUROPE. (4 cr; prereq 3011, grad student or #; offered ail yrs)
Steyaen

Northern Renaissance painting in Germany, fhe Netherlands. and France.

5346. BAROQUE ART IN ITALY AND SPAIN. (5 cr; prereq 3011, 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. 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 major artists: Rembrandt, Rubens, Poussin, Jones.

5357. 18TH·CENTURY ART IN FRANCE. (4 cr, §3303; prereq 3011. grad student or #; offered ail yrs) Stoughton
Rococo and neoclassical painting, sculpture, and architecture in France.

5358. 18TH·CENTURY ART IN ITALY, GERMANY, AUSTRIA. (4 cr; prereq 3011. grad sfudent 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 upper diVision course.
grad student or #) Waldfogel

Major styles and movements in France and their leading exponents: neoclassicism-David; romanti
cism-Carat and Delacroix; early realism-Millet and Daumler.

5442. THE ADVENT OF MODERNISM: LATER 19TH·CENTURY FRENCH PAINTING. (5 cr; prereq one upper
division course. grad student or #) Waldfogel

Majorstylesand movements in France: realism, impressionism, postimpressionism, symbolism, and fin de
siEkle.

5443. 19TH-CENTURY GERMAN PAINTING. (5 cr; prereq one upper division course, grad student or #) Waldlo
gel

Major movements, groups, and artists in the Germanic lands: the Nazarenes, Biedermeier, the Leibl circle,
Friedrich, Menzel, Marees, B6cklin, Liebermann, Corinth.

5444. LANDSCAPE PAINTING. (5 cr; prereq one upper division course, grad student Or #) Waldlogel
Landscape painting and theory in Europe from 1600 to 1900 with emphasis on developments in England
and France from mid·18th century.

5455. GEORGIAN AND VICTORIAN PAINTING. (5 cr; prereq 4 cr an history. 19th·century literature. history or #)
Waldfogel

English painting of the 18fh 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 #) Srmon
Modern painting mainly before the mld-1920s.

5464. LATER 20TH·CENTURY PAINTING. (5 cr; prereq one American or modern an course or #) Simon
Modern painting alter fhe mld-1920s.
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5465. MODERN SCULPTURE. (5 cr; prereq 3012 or two 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, Buckminsfer 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 Dlderot to Herbert Read

5469. MODERN ART CRITICISM II. (5 cr: prereq 3012 or 3467 or 5463 or 5465 or #) Simon
Major critical approaches to modern art from World War II to the present; analysis of works of influential
contemporary workmg critics. Criticism workshop.

5521. 20TH·CENTURY ART IN THE UNITED STATES. (4 cr; prereq one art history or Amencan 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 alt yrs) Marling
Painting and sculpture In the UnIted States. Selected key works and artists from early settlement to the
early 20th century.

5536. TOPICAL STUDIES: ART IN THE UNITED STATES. (5 cr: prereq 5535 or #: offered alt 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. grad student or #: offered alt yrs) Marling
AmerIcan budding and European traditions that influenced It 1rom earhes! settlement through revivals to
about 1860

5546. AMERICAN ARCHITECTURE FROM 1860 TO 1914. (5 cr: prereq sr. 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, early Wright, etc.

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, etc.

5641. SCANDINAVIAN ART OF THE 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 pellod. 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 metalwork

5645. FOLK ARTS OF SCANDINAVIA. (4 cr. §3655: prereq one art history course or #, offered alf 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 alt 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 centunes. Development of the landscape tradition and the
literary genre of later Chinese painting.

5767. JAPANESE PAINTING. (4 cr: offered alt yrs) Poor
Japanese pictorial arts from earliest to modern times; works that best exemplify development of indige~

nous tradItions.

5769. CONNOISSEURSHIP IN ORIENTAL ART. (5 cr: prereq #; offered alt yrs) Poor
Direct examination of Onental art objects in local collectIOns.

5775. EARLY INDIAN ART. (5 cr: prereq 4 cr art history or #) Asher
Sculpture and architecture of India from the Indus Valley Civilization through the Kushana period.
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5776. LATER INDIAN ART. (5 cr; prereq 4 cr art history or #) Asher
Sculpture and architecture of India from fhe Gupta peflod through the 12th century.

5777. PAINTING OF INDIA. (5 Cr; prereq 4 cr art history or #) Asher
Entire history of Indian paintmg beginning with the early tradItion of mural painting but concentrating
prjmarJly on miniature painting of the 12th century onward.

5895. METHODS OF RESEARCH IN ART HISTORY. (4 cr; prereq art history sr major, #)
Types of analysls--formaJ, stylIstic, iconographic. etc.-and techniques of research-use of the lib~ary,

etc, For highly qualified undergraduates intending to pursue professional traming and for incoming
master's students

5911. ARCHITECTURE AND SCULPTURE IN PRE-COLUMBIAN MESOAMERICA. (5 cr; prereq sr, grad student
or #, offered alt yrs)

Pnmarily pre,Hispanlc monuments in Mexico and Guatemala, with emphasis on Olmee, Teotlhuacan, 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 develop
ments, StyIIStICS, and aesthetics mvestlgated wlthm a sociocultural framework.

5916. ART AND CULTURES OF NIGERIA. (4 cr; prereq jr or #)
Survey of the arts, crafts, and archItecture of Nigeria from prehIstoric times to present Historical develop
ments, stylistlcs, aesthetics, and individual creativity.

5921,5922,5923. ART OF THE FILM. (4 cr per qfr; offered when feasible)
Aesthetics of the film. Editing, montage, sound, use of the camera, etc.

5925. NATIVE AMERICAN ART: THE FAR WEST. (4 cr; prereq jr or #) Smith
Detailed survey and analysIs of art and archaeology of American Southwest. California, and the Northwest
coast. Sculpture, crafts, costuming, and architectural forms considered in terms of historfcal development
and cultural significance.

5950,5960. TOPICS IN ART HISTORY. (4-5 cr per qtr [max 10])
TopiCS specified In Class Schedule.

5959. SUMMER TRAVEL COURSE IN EUROPEAN ART. (6 cr, §3059; prereq #)

5970. DIRECTED READINGS. (1-5 cr; prereq #) Sfaff

5990. DIRECTED RESEARCH. (1-5 cr; prereq sr, #) Staff

5991. INTRODUCTION TO MUSEOLOGY. (2 cr; prereq sr. grad or #) Smith
Detailed survey of literature in museum studies and investigation of local museums, art centers, and
historical socIeties

8114. SEMINAR: TOPOGRAPHY OF ATHENS. (4 cr; prereq #) Coulson

8190. SEMINAR; PROBLEMS IN CLASSICAL ART. (4 cr; prereq #) Cooper, McNally

8200. SEMINAR: PROBLEMS IN MEDIEVAL SCULPTURE. (4 cr; prereq #) Sheppard

8220. SEMINAR: MANUSCRIPT ILLUMINATION. (4 cr; prereq 5213. 5324 or #) Stones

8230. SEMINAR: PROBLEMS IN MEDIEVAL ART. (4 cr; prereq 9 cr art history or #) Sheppard. Stones

8320. SEMINAR: PROBLEMS IN NORTHERN RENAISSANCE ART. (4 cr; prereq 9 cr art history or #) Steyaert

8330. SEMINAR: PROBLEMS IN ITALIAN RENAISSANCE ART. (4 cr; prereq one Renaissance art history
course, #) Canedy

8340. SEMINAR: PROBLEMS IN BAROQUE ART. (4 cr; prereq #) Siaff

8400. SEMINAR: 19TH-CENTURY ART. (4 cr; prereq #) Waldfogel

8440. SEMINAR: 20TH-CENTURY ART. (4 cr; prereq #) Simon

8520. SEMINAR: AMERICAN ART. (4 cr; prereq #) Marling

8650. SEMINAR: STUDIES IN SCANDINAVIAN ART. (4 cr; prereq #) Nelson

8660. SEMINAR: PREHISTORIC EUROPE. (4 cr; prereq 5643, 5655. or #) Nelson
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 #)
HIstory of art history and study of contemporary philosophies of art history and criticism.

8810. BIBLIOGRAPHY. (4 cr; prereq #) Staff
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Astronomy and Astrophysics

8992-8993t. MUSEOLOGY I: MUSEUM PRINCIPLES AND PRACTICES. (3 cr per qtr. §8994; required tor candi-
dates in museology; prereq LI) Smith

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

8994. MUSEOLOGY I: MUSEUM PRINCIPLES AND PRACTICES. (6 cr; required for MA candidates In museo
logy; prereq LI) Smith

See description for 8992-8993.

8995-8996-8997. MUSEOLOGY II, III, IV. (5 cr per qtr; required for MA candidates in museology; prereq LI)Smith
and statf

Apprenticeship program in museum practices. Four hours a day internship activity in various departments
of museums participatIng Ifl the program-education, conservation, curatonal.

ARTS, STUDIO
See Studio Arts.

ASTRONOMY AND ASTROPHYSICS (Ast)
Professor

W. Butler Burton, chairman
Edward P Ney
Wayne A. Stein
C J Waddington
John R. Winckler

Associate Professor

Kris O. Davidson
Roberta M. Humphreys
Robert 0 Pepin
Peter GRoll

Assistant Professor

Thomas W. Jones, director 01 graduate study

The University of Minnesota operates three observatories. There is a student
observatory with a 10V2-inch refractor on campus. A 30-inch reflector is used for
infrared observation at the O'Brien Observatory, Marine on St. Croix, Minnesota. A
50-inch telescope on Mt. Lemm0n, Tucson, Arizona, is operated jointly with the
University of California. In addition, staff members regularly use other major facilities
including the national optical and radio observatories.

Degrees Offered-M.S. in astronomy (Plan A or Plan B) and Ph.D. in astrophys-
ics.

Prerequisites-For major work, 3051 or equivalent, differential and integral
calculus, and 2 years of college physics. For minor work, 3051 or equivalent, differen
tial and integral calculus, and 1 year of college physics.

Degree Requirements-For information, write for the brochure Graduate Study
in Physics and Astronomy at the University of Minnesota.

Refer to the Physics section of this bulletin for information on entry date,
fellowships and teaching associateships, orientation program and placement exami
nation, program requirements, language requirements, and minor requirements.

5161.' ASTROPHYSICS OF DIFFUSE MATTER. (4 or; prere~ 3051, Phys 3511 or #)
Diffuse matter in the solar system, interstellar and extragalactiC space. and the radiation field in these
environments. Gaseous nebulae, radio astronomy and nonthermal radiO sources, cosmIC rays, and some
aspects of cosmology.

5162.' ASTROPHYSICS OF CONDENSED MATTER. (4 cr; prereq 3051. Phys 3511 or #)
Luminosities, temperatures, masses and densitIes of stars: mechanisms of stars for energy generation.
Chemical composition of stars and theIr probable course of stellar evolution

8200.' SEMINAR. (1-3 er)
For students who are prepared for advanced work. along specifIc lines.
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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

Phys 8481-8482-8483: ASTROPHYSICS

Phys 8484: ORIGIN AND EVOLUTION OF THE SOLAR SYSTEM

Phys 8990. RESEARCH IN PHYSICS

BIOCHEMISTRY
Graduate training leading to the M.S. and PhD. degrees in biochemistry is

offered in each of two biochemistry departments, one in the College of Biological
Sciences and the other in the Medical School. The two departmental programs are
closely coordinated through an interdepartmental committee, and the graduate
program in biochemistry can be considered to be a single entity.

Entrance Requirements-Applicants are screened by an interdepartmental Ad
missions Committee. For major work, candidates must have completed courses in
analytical, organic, and physical chemistry equivalent to those contained in an
American Chemical Society approved curriculum. In addition, students are required
to have completed at least 1 year of college physics, mathematics through integral
calculus, and 1 year of biology (general, botany, zoology, microbiology, and genet
ics). Students may be permitted to make up deficiencies in these requirements
during the course of completing their graduate programs. Candidates for the mas
ter's degree in biochemistry and those seeking a PhD. degree with a minor in
biochemistry may be admitted with less rigorous preparation. While most admissions
will be for fall quarter, applications are also invited for admission for other terms.
Applications must include GRE scores (verbal, quantitative, and preferably advanced
test in chemistry or biology).

Master's Degree-Offered only under Plan A. The student must satisfactorily
complete 1 year of general biochemistry courses (5751-5752 and laboratory courses)
plus two advanced biochemistry courses, participate in seminars, and take 9 credits
of graduate-level courses in a minor field of study A final oral examination covering
the students research and other topics in biochemistry will be given.

Ph.D. Degree-In addition to the examination and thesis requirements of the
Graduate School, completion of the core biochemistry courses (5751-5752) or their
equivalent is required, accompanied by an appropriate laboratory program. Addi
tional advanced courses in chemistry, biochemistry, and biology are also required.
With the approval of the adviser, courses in various fields of mathematics, physics,
agricultural sciences, and medical sciences may be included as part of the major
course of study. Students must also participate in the graduate seminar programs of
their respective departments.

The PhD. degree also requires a minor field of study, which may be chosen from
biophysics, botany, cell biology, chemistry, genetics, microbiology, physiology,
plant physiology, zoology, or other suitable fields, or a supporting program com
posed of more than one discipline. Approximately 20 credits of course work are
required for a supporting program. The number of credits in the minor program is
established by the minor department or program.

Language Requirement-Proficiency in a foreign language is not required.
However, competency obtained at the high school or undergraduate level is highly
desirable, and certain graduate faculty members for legitimate reasons may require
proficiency in a foreign language.

80



I

k
Biochemistry

Minor-The requirements for a minor in biochemistry include a basic biochem
istry sequence (5751-5752 is recommended; MdBc 5100-5101' or Bioe 5001-5002 are
also accepted) with laboratory, and advanced courses in biochemistry to total ap
proximately 20 credits. A minimum of 2 quarters of physical chemistry (5534-5535,
5533-5534,5520-5521, or their equivalent) are also required, but will not be counted
as part of the 20 credits.

Note-Graduate study in biochemistry is also offered at the University of Minne
sota Mayo Graduate School of Medicine, Rochester, Minnesota. The requirements
outlined above also apply to this program.

Biochemistry (BioC)
(College of Biological Sciences)

Professor

Finn Wold, PhD, head, director of graduate study
Victor A. Bloomfield, Ph.D.
Peter J. Chapman, PhD.
Stanley Dagley, D.Sc
John E. Gander, PhD.
Robert L. Glass, PhD.
LaVell M. Henderson, PhD.
Robert Jenness, Ph.D
Samuel Kirkwood, Ph.D.
Henry Koffler, PhD.
Irvin E. Liener, Ph.D.
Rex E. Lovrien, Ph.D.
Palmer Rogers, Ph.D.'
Hermann Schlenk, Ph.D'

Ulysses S. Seal. Ph.D.'
Huber R. Warner, Ph.D.
John M. Wood, PhDs

Associate Professor

John S. Anderson, Ph.D.
James A. Fuchs, Ph.D.
Gary R. Gray, Ph.D.'
Kenneth G. Mann, PhD'
Eckard Muenck, Ph.D'
Gary L. Nelsestuen, Ph.D.
Clare K. Woodward, Ph.D.

Assistant Professor

Joseph R. Lakowicz, Ph.D'

5001f,w,s,sU, BIOCHEMISTRY, (4 cr, §BioI3021; prereq Bioi 1011, 12 cr organic chemistry or #)
Biochemistry and biophysics of cells; emphasis on enzyme catalysis, cellular energetics, biosynthesis of
cellular constituents, and cellular regulatory mechanisms.

5002w,s, TOPICS IN BIOCHEMISTRY, (3 cr; prereq 5001 or Bioi 3021)
Topics not covered in 5001. 5001, 5002 constitute a 2·quarter sequence for undergraduate and graduate
students lacking physical chemistry and serve as a prerequisite for certain advanced courses.

5025f,w,s, LABORATORY IN BIOCHEMISTRY, (2 cr; prereq 5001 or Bioi 3021 or ~5001 or ~Biol 3021)
Discussions of techniques and problem-solving approaches illustrated with laboratory experiments and
demonstrations.

5522f, PHYSICAL BIOCHEMISTRY OF SOLUTIONS, (4 cr, §Chem 5522; prereq 2 qtrs physical chemistry...5001
or Bioi 3021 desirable)

Physical chemistry of equilibrium and transport phenomena in solution, with application to biochemical
systems. Macromolecular solutions and phase transitions. protein polymerization, micelle formation,
sedimentation equilibrium and velocity, translational and rotational diffusion, viscosity.

5523w, PHYSICAL BIOCHEMISTRY: STRUCTURE AND INTERMOLECULAR FORCES, (4 cr, §Chem 5523;
prereq 2 qtrs physical chemistry ... 5001 or Bioi 3021 desirable)

Methods of structure determination of biological macromolecules. Scattering and diffraction, optical and
magnetic resonance spectroscopy. Application to proteins, nucleic acids, and synthetic analogs.

5524s, PHYSICAL BIOCHEMISTRY: DYNAMICS, (4 cr, §Chem 5524; prereq 2 qtrs physical chemistry... 5501 or
Bioi 3021 desirable)

Application of thermodynamics, statistical mechanics, and chemical kinetics; solvent effect, structure
function relation.

5744w. BIOCHEMICAL ANALVSIS, (2 cr; prereq ~5745 or #, cr in analytical chemistry and 5002 or equiv)
Numerical problems in biochemistry and analytical biochemistry. Lectures and problem sets,

'Offered on the Medical School calendar, which is different from the regular University calendar. Fall classes may
start as much as 1 month ahead of other courses.

'Primary appointment In Department of Microbiology
'Member of the Hormel Institute staff
'Member of Veterans Administration Hospital staff
'Member of the Freshwater Biological Institute staff
'Primary appointment at Mayo CliniC, Rochester, Minnesota
'Primary appointment in Department of Chemistry
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5745w. BIOCHEMICAL ANALYSIS LABORATORY. (2 cr; prereq ~5744. lab work in analytical and organic
chemistry. #)

Isolation and characterization of proteins. carbohydrates. and lipids. Experimental methods in ligand
binding and bioenergetics.

5751f·5752wt. GENERAL BIOCHEMISTRY. (4 cr per qtr, § Md8c 5751-5752; prereq 5001 or equiv, 2 qtrs physical
chemistry or ~2nd qtr physicaal chemistry)

Structure. function, metabolism, and metabolic regulation of components in biological systems.

59501,w. SPECIAL TOPICS. (1-5 cr; prereq #, 6)

5970. DIRECTED STUDIES. (1-3 cr; prereq #,6) Stall
OfIered to enable students to make up certain deficiencies in background course work.

8094. RESEARCH AND LITERATURE REPORTS. (1 cr) Stall
Current developments in biochemistry.

8194. GRADUATE SEMINAR. (1 cr; prereq 6) Staff
Reports on recent developments in biochemistry and on research projects in department.

82115. CARBOHYDRATES. (2 cr; prereq 5752 or #; ollered 1978-79 and alt yrs)
Lectures and assigned readings on composition, structure. chemical and physical properties, and bio
chemical functions of carbohydrates.

82215, ENZYMES. (2 cr; prereq 5752 or #; ollered 1978-79 and alt yrs)
Lectures and assigned readings on nature and functIon of enzymes.

82251. TRACER TECHNIQUES. (1-3 cr: prereq 5752 or 5745 or Md8c 5750. #)
Laboratory work on application of radioisotopes to study of metabolic processes.

8231. LIPIDS. (3 cr, §MdBc 8215; prereq 5752 or #; offered 1979-80 and alt yrs)
Lectures and assigned readings on composition, structure, chemical and physical properties, and bio·
chemical functions of fats and fat-like compounds.

8250. SPECIAL TOPICS IN BIOCHEMISTRY. (1-3 cr; prereq 5002) Stafl
Lectures and discussions on topics varying from quarter to quarter according to staff availability and
needs of department.

8260. ADVANCED PHYSICAL BIOCHEMISTRY. (2 cr per qtr [may be repeated for cr 1 or more qtrs under different
Instructors); prereq 5523 and #) 8100mfleld. Lakowlcz

Theory, methodology, and applications of dynamic light scattering. fluorescence, and other biophysical
chemIstry techniques.

8261w. PROTEINS. (3 cr; prereq 5752 or #; offered 1979-80 and alt yrs)
Lectures and aSSigned readings on composition, structure, chemical and phySical properties, and bio
chemical functions of proteins and amino acids.

82711. VITAMINS. (3 cr prereq 5752 or 5002 or #: offered 1979-80 and alt yrs)
Lectures and aSSigned readings on biochemistry of vitamins and their physiological action.

8290f,w,5,5U. CURRENT RESEARCH TECHNIQUES. (1-3 or; 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 'or the Ph.D, degree.

85015. BIOCHEMICAL EVOLUTION. (3 cr; prereq 5002 or 5752 or #; offered 1978-79 and alt yrs) Jenness.
Kirkwood

Lectures and assigned readings on prebiotic chemical evolution and Darwinian evolution of important
bIochemical molecules and processes.

87465. BIOCHEMISTRY LABORATORY PROJECTS AND ADVANCED TECHNIQUES. (1-3 cr; prereq 5745 or
MdBc 5750 5752 or 5002)

Special projects and techniques In isolation and characterization of biomolecules, ligand binding, enzyme
kinetics, hydrodynamics, spectrophotometry, chromatography, and electrophoresis. Each project or
exercise carries 1 credit

87641, METALLOPROTEINS: STRUCTURE AND FUNCTION. (3 cr; prereq 5751-5752 or 5001-5002 or equiv
5523 recommended, offered 1978-79 and alt yrs) Muenck, Wood

Magnetic resonance techniques. Transition metals In enzyme catalyzed reactions.

8990. GRADUATE RESEARCH. (2-5 cr: prereq #) Staff
Research problems in various fields lrl biochemistry represented by staff interests.
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Biochemistry (MdBc)
(Medical School)

Ronald D. Edstrom, PhD.
Ernest D. Gray, PhD
James B Howard, Ph.D.
Robert J. Roon, PhD.

John D Lipscomb, Ph.D.
Dennis M. Livingston, Ph.D.
Nancy C. Martin, PhD.

Associate Professor

Adjunct Prolessor

Quentin T. Smith, PhD.'

Assistant Professor

Professor

Henricus P. C. Hogenkamp, Ph D., head
Charles W Carr, Ph.D .. director of graduate study
M. Z. Atassi, Ph.D.
James W. Bodley, PhD.
Mary E Dempsey, PhD.
Ivan D. Frantz, MD.
Helmut R. Gutmann, PhD'
Ralph T. Holman, Ph.D.'
James F. Koerner, Ph.D.
Andreas Rosenberg, Ph.D'
Leon Singer, PhD.
Frank Ungar, Ph.D.
John F. Van Pilsum, Ph.D.

50531,w,S,8U. PROBLEMS IN BIOCHEMISTRY. (Cr and hrs ar [may be repeated 1or moreqtrs forcr], prereq 5752
or 5101) Stall

5100.' BIOCHEMISTRY, (6 cr; primarily for med students: prereq physics and organic chemistry) Stall

5101.' BIOCHEMISTRY, (4 cr; primarily for med students; prereq 5100) Stall

57501. BIOCHEMISTRY LABORATORY, (4 cr; biochemistry majors given priority; prereq 5752) Stall
General experimental techniques, Instrument analyses, special indIvIdual projects with oral reports and
examinations.

57511-5752wt. GENERAL BIOCHEMISTRY, (4 cr per qtr, §BioC 5751-5752; prereq BioC 5001 or equiv, 2 qtrs
physical chemistry or parallel 2nd qtr physical chemistry)

See BioC 5751.

81501,w,s. SEMINAR: BIOCHEMISTRY, (1 cr) Stall

82061. ADVANCED ENDOCRINOLOGY AND STEROID CHEMISTRY. (3 cr; prereq 5752 or 5101, offered 1979-80
and all yrs) Ungar

Control mechanisms for hormone productIon; hormone regulated molecular events; comparison 01 mode
of action of peptide and steroid hormones.

82110. NUCLEIC ACID STRUCTURE AND FUNCTION, (3 cr: prereq 5752 or 5101, offered 1979-80 and alt yrs)
Bodley, Gray

Lectures and readings on current topics in DNA and RNA structure, synthesis, and function.

82150, LIPIDS. (3 cr, §8231 , prereq 5752 or #; offered 1979-80 and alt yrs)
Lectures and assigned readings on composition, structure. chemical and physical properties, and bio
chemical functions of fats and fat-like compounds.

8217w. PROTEIN BIOCHEMISTRY, (3 cr: minimum of 6 students: prereq 5752 or 5101 or #, Chem 5504 or #;
offered 1978-79 and alt yrs) Staff

Structure of proteins as revealed by chemical and physical investigations; selected examples of correla
tion between protein structure and function.

82185, STRUCTURE AND MECHANISM IN ENZYME CATALYSIS. (3 cr; prereq 5752 or 5101 or #; offered 1979
80 and alt yrs) Howard

Lectures and readings on enzyme ca1alysis as elucidated 1hrough enzyme structure studies, kinetics, and
protein modification.

82190, BIOCHEMISTRY OF SPECIALIZED TISSUES. (3 cr; prereq 5752 or 5101, offered 1978-79 and all yrs) Van
Pilsum

Biochemical and physiological functions and metabolism of adipose, nervous. muscle, liver, kidney, and
other tissues in mammals.

'Member of Minneapolis Veterans Hospital staff
2Member of the Harmel Institute staff
3Primary appointment in Department of Laboratory Medicine and Pathology
4Primary appointment in School of Dentistry
sOffered on the Medical School calendar, which is different from the regular University calendar. Fall classes may
start as much as 1 month ahead of other courses
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8220w. CARBOHYDRATE METABOLISM. (3 cr; prereq 5752 or 5101. offered 1979-80 and alt yrs) Edstrom
Lectures and readings in carbohydrate metabolism in mammalian systems. Emphasis on biosynthesis and
degradation of polysaccharides; glycoproteins; and glycolipids. Metabolic diseases or carbohydrate
metabol!sm involvIng storage 01 polymeric products

8290. CURRENT RESEARCH TECHNIQUES. (1-3 cr; prereq grad major in biochemistry or #)

8300. RESEARCH. (Cr ar)

BIOLOGY
GRADUATE FACULTV

Richard S. Caldecott. dean, director 01 graduate
stUdy

John S Anderson (biochemistry)'
Franklin H. Barnwell (ecology and behavioral

biology)'
Elmer C. Birney (ecology and behavioral biology)'
Martin Blumenteld (genetics and cell biology)'
Robert M. Brambl (plant pathology)'
Marion A. Brooks-Wallace (entomology, fisheries,

and wildlife)
Peter J Chapman (biochemistry)
Iris 0 Charvat (botany)'
Hual-Chang Chiang (entomology. fisheries. and

wildlife)
Kendall W. Corbin (ecology and behavioral

biology)'
William P. Cunningham (genetics and cell

biology)'
Edward J. CUshing (ecology and behavioral

biology)'
Carol S. Deppe (genetics and cell biology)'
Richard D. Estensen (laboratory mediCine and

pathology)'
David P. Fan (genetics and cell biology)'
Frederick Forro. Jr. (genetics and cell biology)'
Alben W Frenkel (botany)'
Stuan F. Goldstein (genetics and cell biology)'
Eville Gorham (ecology and behavioral biology)
Franz Halberg (laboratory mediCine and

pathology)
Robert K. Herman (genetics and cell biology)'
William S Herman (genetics and cell biology)'
Alan B. Hooper (genetics and cell biology!'
Carl D. Hopkins (ecology and behaVioral bIology)'
Robert Jenness (biochemistry);>
Ross G Johnson (genetics and cell biology)'
Gordon Kepner (phYSiology)

Norman S Kerr (genetics and cell biology)'
Samuel Kirkwood (biochemistry)'
Willard L. Koukkari (botany)
Alvin M. Malkinson (psychiatry)'
Roben G McKlnnelllgenetlcs and cell biology)'
D. Frank McKinney (ecology and behavioral

biology)'
David S McLaughlin (botany)'
Roben 0 Megard (ecology and behavioral

biology)
Ann E. Pace (ecology and behavioral biology)'
David F. Parmelee (ecology and behavioral

biology)'
Peter G Plagemann (microbiology)'
Douglas C. Pratt (botany)'
Philip J. Regal (ecology and behavioral biology)'
Palmer Rogers (mIcrobiology)'
Murray D. Rosenberg (genetics and cell biology)'
Warren L. Rottmann (genetics and cell biology)'
Irwin Rubenstein (genetics and cell biology)'
Walter Sauerbler (genetics and cell biology)'
Ulysses S. Seal (biochemistry)'
John R. Sheppard (genetics and cell biology)'
Judson D. Sheridan (genetics and cell biology)'
Roben N. Shottner (animal sCience)'
Akhourl A. Sinha (genehcs and cell biology)'
Donald B Sin ill (ecology and behavioral biology)
Leon A. Snyder (genetics and cell biology)'
John R. Tester (ecology and behavioral biology)
Harrison B. Tordoff (ecology and behaVioral

bIology)'
Dwaln W. Warner (ecology and behavioral

biology)'
Huber R. Warner (biochemistry)T
Clare K. Woodward (biochemistry)'
Val W Woodward (genetics and cell biology)'
Herben E. Wright, Jr (ecology and behaVioral

b,ology)

The major in biology is designed to accommodate students in interdepart
mental areas of study. The graduate faculty is composed of individuals who hold
appointments in the biological, medical, and agricultural sciences. Students may
earn an advanced degree in biology (either at the M.S. or Ph.D. level) in the programs
of specialization described below or may arrange for a unique program designed in
consultation with their faculty adviser.

Programs of Specialization-The following specializations have been formally
established.

Cell and Developmental Biology-Ross G. Johnson, program chairman, and
David P. Fan, director of admissions, Department of Genetics and Cell Biology, 250

'Cell and developmental biology
2Evolut1onary and systematic biology
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Biological Sciences Center, 1445 Gortner Avenue, University of Minnesota, St. Paul,
Minnesota 55108. The program emphasizes the view that cell and developmental
biology interfaces extensively with basic physical and chemical science and with
more complex multicellular biological systems. In addition to core and elective
courses offered in cell and developmental biology, a typical program would include
study of biophysical chemistry, biochemistry, genetics, physiology, and immunolo
gy. Students may elect to study a developmental problem at the molecular, cellular,
or organismic level. Early laboratory experience is gained through rotating ap
prenticeships working with program faculty.

Evolutionary and Systematic Biology-Kendall W. Corbin, program chairman,
Department of Ecology and Behavioral Biology, Bell Museum of Natural History, 10
Church Street S.E., University of Minnesota, Minneapolis, Minnesota 55455. This
program offers maximum flexibility to students who wish to design an individual
course of study dealing with the basic concepts of evolutionary and systematic
biology. In addition to the mathematical, physical, and biological science courses
required of graduate students in biology, students in this program are expected to
develop a high level of competence in at least one of the following areas: (a)
comparative biochemistry of the evolutionary process; (b) genetics of either specia
tion or other aspects of the evolutionary process; (c) comparative cytogenetics; (d)
systematics of living and/or extinct taxa, using a comparative morphological, bioche
mical, physiological, or behavioral approach; (e) evolutionary ecology.

Prerequisites-For evolutionary and systematic biology, a basic background in
biochemistry, genetics, biostatistics, mathematics, physics, and biology is required.
A knowledge of the systematics of one or more of the major groups of organisms is
desirable. For cell and developmental biology, undergraduate courses or equivalent
background in basic biology, calculus, physics, organic chemistry, and physical
chemistry are required. Deficiencies may be completed during the first year of
graduate work.

Application Deadline-Applications for financial assistance should be received
by February 15 to receive consideration for awards for the following September.
Students applying for admission only must meet the deadlines established by the
Graduate School.

Special Requirements-Ali applications must be accompanied by three letters
of reference and scores for the Graduate Record Examination. These items should be
sent to the program chairman.

Program Requirements-M.S. (Plan A and B) and Ph.D. Degrees-The pro
grams for the M.S. and Ph.D. degrees are individually designed in consultation with
the adviser and other graduate faculty members as required by program and Gradu
ate School regulations.

Students pursuing the master of science degree under Plan A must complete 20
credits of biological science, at least 9 of which must be taken within a single
department or program. Nine credits are required for the minor, which may be taken
either outside the biological sciences or from a department or program within the
biological sciences with the approval of the adviser. A thesis and final oral examina
tion complete the requirements for this plan.

The master of science degree program under Plan B requires 44 credits. Stu
dents can offer a minimum of 20 credits in the biological sciences and 8 credits in one
or more related fields. If students prefer, they may fulfill the requirements by complet
ing 44 credits from four biological science departments or programs, with a mini
mum 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
completes the requirements.
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Students specializing in cell and developmental biology should include in their I
master's program the courses GCB 5048, 5049, 5051,5052 or the equivalent. At the
Ph.D. level, cell and developmental biology programs typically include the following
courses or equivalent background: GCB 5031,5032, 5048, 5049, 5051,5052; BioC
5751,5752; plus other courses or preparation appropriate to the individual student's
goals.

Language Requirement-None, except in a case where the individual program
requires special capability in a language(s).

Minor in Biology for Students Majoring in Other Fields-Students wishing to
minor in biology should consult with the director of graduate study. In the cell and
developmental biology area, the minor for the master's (Plan B) or Ph.D. degree
requires completion of GCB 5048, 5049, 5051, and 5052 plus a minimum of 6 credits in
other graduate-level courses in cell biology. The minor for the master's degree (Plan
A) requires completion of GCB 5048, 5049, 5051, 5052. A minor in evolutionary and
systematic biology is not offered, but an emphasis in this area may be presented as
part of a supporting program.

Biology (Bioi)
5061. DEVELOPMENTAL BIOLOGY. (3 cr; prereq 3032 or 3033 and 3034) Charvat. Rottmann

Developing systems and control mechanisms of development, from molecule to organism.

5065. LABORATORY IN DEVELOPMENTAL BIOLOGY. (2 cr; prereq 5061 orf5061) Charvat. Rottmann

5501. BIOCHEMICAL EVOLUTION. (4 cr; prereq 5 cr biochemistry) Kirkwood. Jenness. Seal
Lectures and assigned reading on molecular evolution covering prebiotic evolution and the phylogeny 01
important functional molecules and bIochemical systems in living organisms.

5870. ITASCA SEMINAR. (Cr ar: prereq #) Staff
Topic selected and scheduled by interested staff members and students during registration.

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 #) Staff

Underg~aduateand 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; prereq L)

5951. THE BIOLOGIST AS SCIENTIST, EDUCATOR, AND CITIZEN. (3 cr: prereq 15 cr biological science)
Cunningham, Hooper, V Woodward

Role of the scientIst in decision making and persuasion; teaching methods in biology; organizational
structure of the academic and governmental world.

8710. TUTORIAL IN DEVELOPMENTAL BIOLOGY. (3 cr: prereq #)

8950. GRADUATE SEMINAR. (1·2 cr: prereq #)
Reports on recent developments In biology

8970. SPECIAL TOPICS IN BIOLOGY. (1-3 cr; prereq #)

8990. GRADUATE RESEARCH. (2-5 cr: prereq H)

Cell and Developmental Biology (GCB)
The following courses in cell and developmental biology are offered by the

Department of Genetics and Cell Biology:

5011 (formerly ZooI5052). GENERAL AND COMPARATIVE EMBRYOLOGY. (4 cr. §3011. for grad students only;
prereq Bioi 1106 or 30t 1) McKmneil

Embryological development of vertebrates.
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5013s (formerly Zool 5127). COMPARATIVE MAMMALIAN REPRODUCTION. (4 cr; prereq 3011 or 5011, Bioi
3021 or BioC 5001 or #; offered 1979 and alt yrs) Sinha

Interdisciplinary approaches in evaluatIng biological phenomena of reproduction incorporating basic
problems, current concepts, and ideas in the field. Three hours lecture and discussion, and 1 hour of
independent studies/research or laboratory work per week.

5015s (formerly ZooI 5066). HISTOLOGY. (5 cr; prereq Biol1106 or 3011) Johnson
Microscopic structure of tissues and organs.

50481. CELL BIOLOGY I. (4 cr; prereq BiOi 3021 or BioC 5001, #) Johnson. Rosenberg
Eukaryotic systems with emphasis on structure, function, and chemistry of cell organelles; selected
specialized cells. Membranes and secretion. Membrane methodologies. structure, function, synthesIs and
turnover, cell surfaces, protein synthesis, glycosylation, membrane fusion, Iysosomes, and endocytosis.

5050w. CELL BIOLOGY II. (4 cr; prereq Biol3031 or BioC 5001. 5049, Bioi 3033 or equlv, 5048) Hooper. Johnson
Eukaryotic systems with emphasis on structure. function, and chemistry of cell organelles: selected
specialized cells. Motility, cell nucleus, and metabolically active membranes. Roles of microtubules and
micrOfilaments in cell locomotion, shape changes, cytokinesis, ciliary beating and organelle redi:5tribu
tion, cell cycle, chromosomal structure, replication. and mitosIs. Compartmentalization and autonomy of
mitochondria and chloroplasts, role of peroxisomes, and detoxification by endoplasmic reticulum.

5051. INTERMEDIATE CELL BIOLOGY. (3 cr: prereq # ... Inlroduclory biochemistry and molecular genetics
recommended)

Analysis of structure, replication, and function of general and specialized cell types at the microscopic and
molecular level. Cell membranes, organelles, and macromolecular aggregates; cell diviSIon, secretion,
regulation of macromolecule synthesis, and cellular differentiation.

5052s. QUANTITATIVE TECHNIQUES, CELL BIOLOGY. (4 cr; prereq # ...calculus. introductory cellular or
molecular biology and biochemistry recommended) Rosenberg. Rubenstein

Use and detection of radioisotopes; theory and practice of analytical and preparative ultracentrifugation,
chromatography, spectroscopy, and electron microscopy; tissue culture and subcellular particle fraction
ation.

5055 (formerly ZooI 5164). FINE STRUCTURE OF ANIMAL CELLS. (4 cr; prereq 5051 or Bioi 3032 or 3034, #)
Johnson

Cell structure and function approached on an organelle basis, emphasizing ultrastructural research. Cell
membranes, macromolecular synthesis. bioenergetics, cell movement

5082. MEMBRANES AND INTERFACES. (4 cr; prereq #) Rosenberg
Thermodynamics. statistical mechanics. electrical properties, and experimental systems for the ~tudy ot
interfaces. Isolation, dynamic properties, chemistry, and model systems of biological membranes. Cell
surface and contact relations.

5114f,w (formerly Zool 5114). GENERAL PHYSIOLOGY. (3 cr; prereq Bioi 3011, Bioi 3021. Phys 1106 or Phys
1295) Goldstein. Sheridan

Quantitative approach to study of cell function with emphasis on application of physical and chemical
principles. Transport, electrical activity ot cell membranes, cell contractility.

5115f,w (formerly ZooI 5115). LABORATORY IN GENERAL PHYSIOLOGY. (2 cr; prereq 5114 or ~5114 or #)
Goldstein, Sheridan

EmphaSIS on electrophysiological phenomena. Recitation and practical laboratory.

5132s (formerly ZooI 5132). INTERCELLULAR COMMUNICATION. (4 cr; prereq 5114, Bioi 3032 or Bioi 3034 or
#; oltered 1979 and all yrs) Sheridan

Mechanisms of various forms of intercellular communication including synaptic transmission, hormone
action, and transfer of small molecules vIa low resistance junctions. Emphasis on role of cell membrane in
these processes.

5134w (formerly ZooI5134). ENDOCRINOLOGY. (4 cr; prereq Bio13011. 81013021, or #) W Herman
Survey of structure and function of invertebrate and vertebrate endocrine systems.

5135s (formerly ZooI5135). ENDOCRINOLOGY LABORATORY. (2 cr; prereq 5134, #) W Herman
Assigned exercises demonstrating basic endocrine techniques. Student research project~ arranged in
consultation with instructor

5136f (formerly ZooI5136). ADVANCED ENDOCRINOLOGY. (3 cr; prereq 5135 or #; oltered 1979 and alt yrs) W
Herman

Lectures on specific areas of current endocrinologic interest.

5605 (formerly Bioi 5605). CELL BIOLOGY LABORATORY. (2 cr; prereq 5051 or ~5051 or Bioi 3032 or Bioi 3034 or
~Bio13034or #)

Experimental approaches to cell structure, function. and replication, including microscopy, autoradiogra
phy, cell fractionation, and molecular and chemical analyses.
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5606 (formerly Bioi 5606). BIOLOGICAL ELECTRON MICROSCOPY. (2 cr; prereq 5051 or Bioi 3032 or Bioi 3034
or #) Cunningham

Theory and operation of transmission and scanning electron microscopes. Demonstrations of preparation
techniques for biological material mcluding freeze-etch,ng, autoradiography, thin sectioning, negative
staining, cytochemistry, and metal shadowing.

8600f,w,s,su (formerly Bioi 8600). LABORATORY IN ELECTRON MICROSCOPY, (3 cr; ottered SoN only; prereq
5606 or~5606, #) Cunnmgham, Robinson

Practical application of laboratory techniques in blologicai electron microscopy through an independent
research project. Intended primarily for graduate students who will use electron microscopy in their thesis
research. Approximately 20 hours of microscope time must be paid for through hourly charges.

Other courses of interest for individuals in the areas of cell and developmental
biology are:

Agro 8230. CYTOGENETICS

Anal 8166. SEMINAR: CYTOLOGICAL ASPECTS OF PROTEIN SYNTHESIS AND SECRETION

BioC 5025. LABORATORY IN BIOCHEMISTRY

BioC 5751. GENERAL BIOCHEMISTRY

BioC 5752. GENERAL BIOCHEMISTRY

EBB 5312. NEUROBIOLOGY

En! 5026. EMBRYOLOGY AND DEVELOPMENT OF INSECTS

GCB 5031. INTERMEDIATE GENETICS I

GCB 5032. INTERMEDIATE GENETICS II

GCB 5045. MOLECULAR PRINCIPLES OF BEHAVIOR

GCB 5046. MOLECULAR BIOLOGY OF GENETIC DISEASES

GCB 5047. GENE EXPRESSION DURING DEVELOPMENT

GCB 8060. CURRENT TOPICS

GCB 8900. SEMINAR

GCB 8970. DIRECTED STUDY

GCB 8990. RESEARCH

LMed 5160. HUMAN CYTOGENETICS

LMed 5162. HUMAN BIOCHEMICAL GENETICS

MdBc 8211. NUCLEIC ACID STRUCTURE AND FUNCTION

MicB 5216. IMMUNOLOGY

MicB 5321. PHYSIOLOGY OF BACTERIA

MicB 5424. BIOLOGY OF VIRUSES

MicB 8421. MOLECULAR BIOLOGY OF CANCER

Path 5102. MECHANISMS OF DISEASE

Palh 5103. MECHANISMS OF DISEASE

BIOMEDICAL ENGINEERING
Professor

Theodore A Wilson
(aerospace engineering and mechanIcs),
chairman, director of graduate study

Eugene Ackerman (biometry and health
information systems)

Perry L. Blackshear, Jr
(mechanical engineering)
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Victor A. Bloomfield (biochemistry)
William E Bradley Ineurology)
Henry Buchwald (surgery)
Thomas F. Fletcher (veterinary anatomy)
Arnold G. Fredrickson

(chemical engIneering and materials
science)

Darrell A. Frohrib
(mechanIcal engineering)



Degree Offered-The program in biomedical engineering leads to the PhD.
degree only. However, work in biomedical engineering can be taken as a minor for
either a master's or PhD. program.

Emphases Available Within the Major-Biomedical engineering is an interdis
ciplinary program designed to provide the student with a broad familiarity with the
interactions among the engineering sciences, the biological sciences, and the medi
cal sciences, and in-depth training in at least one of these disciplines. Thesis re
search topics, which provide the focus for a student's training, may be chosen from
among the many areas of biomedical engineering research being conducted at the
University. Research is currently underway in blood fluid mechanics and its applica
tion to cardiovascular problems and to the design of artificial internal organs; organ
preservation; chemotoxis; modeling of lung dynamics and the study of pathological
pulmonary conditions; microbial population dynamics; intestinal mass transfer; the
development of instrumentation and control devices to correct neurological defects;
the 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 study.

Prerequisites-Candidates for the PhD. degree should have completed under
graduate work in an engineering, physical science, or biological science field. They
must have sufficient breadth of training to allow them to undertake graduate-level
courses in the several fields that compose the PhD. program. Usually this is inter
preted to mean at least the following: 2 years of college-level mathematics; 1 year of
physics; 1 year of chemistry; 1 year of biological science. Where specific deficiencies
exist, candidates may be accepted into the program contingent upon the successful
completion of certain preliminary courses designed to correct those deficiencies. In
most cases, such preliminary courses would not be part of the Ph.D. program.

Three letters of recommendation should be submitted in conjunction with the
candidate's application. In evaluating applications and supporting materials, consid
eration is given to whether or not an appropriate focus exists within the program to
match the candidate's area of interest.

Approval of Program-The candidate's tentative program will be planned with
the aid of an adviser and a three-member subcommittee selected jointly by the
candidate and the director of graduate study from the above list of departmental
faculty members or approved by the Biomedical Engineering Graduate Program
Review Committee. The committee will make a decision on the suitability of the
program and thesis topic. The committee will also be responsible for the appoint
ment of examination committees, subject to the approval of the Graduate School.

Major Program-The purpose of the major program is to provide students with
comprehensive training in both the engineering and biomedical aspects of at least
one area of biomedical engineering. To accomplish this, students will normally

l

Russell K. Hobb',e (phys',cs)
John A. Johnson (physiology)
Kenneth H. Keller

(chemical engineering and materials
sCience)

Rufus W Lumry (chemistry)
Wilmer G. Miller (chemistry)
Stephen Prager (chemistry)
Otto H. Schmitt (biophysIcs)
L. E. Scriven

(chemical engineering and materials
science)

Henry M. Tsuchiya
(chemical engineering and materials
sCience)

Biomedical Engineering

R',chard L. Varco (surgery)

Associate Professor

Robert G. Bryant (chemistry)
Rex E, Lovrlen (biochemistry)
Richard Moore (radiology)
Frederick M. Waltz (electrical engineering)

Assistant Professor

George W. Beeler
(physiology, Mayo)

Ronald L. Wathen (medicine)
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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
of the minor. In addition, students will normally register in one of the ongoing
biomedical engineering seminar series for at least 6 quarters.

Minor Program-The minor program is intended to insure that the emphasis on
breadth in the major is complemented by the development of specialized proficiency
in at least one subdiscipline of this inherently interdisciplinary field. To accomplish
this, the student will be required to complete at least 18 credits in the department
offering the minor, with at least 9 of these credits in 8000-level courses, The minor
department will normally be the one most closely related to the student's undergrad
uate training or the one in which the student's adviser holds an appointment.

Language Requirement-Students will be required to demonstrate proficiency
in French, German, or Russian or to complete an alternative program.

Minor Requirements for Students Majoring in Other Fields-For an M.S, de
gree, students are required to complete 12 credits in two departments other than that
of their major, The particular courses are approved by the director of graduate study
based upon consultation with the student. Students must also register for 3 quarters
of an approved biomedical engineering seminar series,

For a Ph,D, degree, 18 credits outside the major are required. The particular
courses are approved by the director of graduate study based upon consultation with
the student. Three quarters of registration in an approved biomedical engineering
seminar series are also required.

BIOMETRY AND HEALTH INFORMATION SYSTEMS
(PubH)

)

Professor

Marcus a Kielsberg, Ph.D., head
Eugene A. Johnson, Ph,D.,

director of graduate study
Eugene Ackerman, Ph.D.
James R. Boen, Ph. D
lila R. Elveback, Ph.D
Richard B McHugh, PhD.
Donald G. McQuarrie, M.D., Ph.D,
William F. Taylor, PhD
Vernon E. Weckwerth, Ph.D.

Associate Professor

Glenn E. Bartsch, DSc.
Stanley M, Finkelstein, Ph.D,
Laal C, Gatewood, Ph.D
Kathleen M. Keenan, PhD.
Ruth B Loewenson, PhD.

ASSistant Professor

Myra M. Chern. PhD.
Lynda B. Ellis, Ph.D.
Anne t Goldman, Ph.D.
Peter C. O'BrIen, Ph.D.
William M. O'Fallon, Ph.D.
Abraham Silvers, Ph,D.

Program of Study-Biometry and health information systems is the study of
analytical and quantitative aspects of biology, medicine. public health, and health
care systems, Possible areas of emphasis include measurement problems, model
building, evaluation of health programs, experimental design and analysis, systems
monitoring and control, health computer sciences, demography, and health statis
tics. Students may elect courses from such fields as computer science, hospital and
health care administration, epidemiology, mathematics, or statistics to complement
biometry course offerings. 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-Two years of college mathematics with an underg raduate major
in one of the social, biological, mathematical, or physical sciences.
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Biometry and Health Information Systems

Admission Date-Entry into the program in the fall quarter is strongly recom
mended.

Master's Degree-Plan A and Plan B programs leading to the M.S. degree are
available. Most students would be expected to enroll in the Plan B program. 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.

Doctor's Degree-Work for the Ph.D. degree is offered.

Language Requirement-None.

Note-A master of public health degree with special emphasis on biometry is
offered by the School of Public Health. Consult the School of Public Health Bulletin.

The courses listed below are described in the Public Health section of this
bulletin.

5400. INTRODUCTION TO QUANTITATIVE METHODS IN THE HEALTH AND LIFE SCIENCES. (4 cr; for students
majoring In biological and health sciences; prereq Bioi 1011, Chem 1004-1005, Math 1231 or
equiv, #) McHugh

5403. COMPUTER APPLICATIONS IN HEALTH SERVICES ADMINISTRATION. (4 cr; prereq nonbiometry major
or health SCience regis ...others #) Staff

5404. INTRODUCTION TO BIOSTATISTICS AND STATISTICAL DECISIONS. (4 cr; prereq #) Weckwerth

5406. BIOMETRIC METHODS IN ENVIRONMENTAL HEALTH. (3 cr; prereq enVIronmental health student and
grade of B in 5414 or equiv or #) Johnson

5408. BIOMETRIC METHODS II. (3 cr; prereq grade of B in 5414 or #) Goldman

5409·5410. BIOMETRY IN CLINICAL STUDIES I,ll. (3 cr per qtr; prereq DDS, MD, DVM, DrPh, or clinical nursing
students, or #) Staff

5412. SURVEY SAMPLING IN SOCIAL AND HEALTH SCIENCE RESEARCH. (3 cr. §Soc 5970; prereq #) Stall

5413. VITAL AND HEALTH STATISTICS. (1 cr) Kjelsberg

5414. BIOMETRIC METHODS I. (3 cr; prereq public health regis or #) Staff

5415-5416·5417. MATHEMATICAL BIOLOGY I, II, III. (3 cr per qtr; prereq 5432, knowledge of dillerential
equations and biological science, or #) Ackerman and staff

5430. BIOMEDICAL COMPUTING I. (4 cr; prereq Math 1111) Ellis

5431. BIOMEDICAL COMPUTING II. (4 cr; prereq 5430 or #) Ellis

5432. BIOMEDICAL COMPUTING III. (4 cr; prereq 5431 Or #) Ellis

5433·5434·5435. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE I, II, III. (3 cr per qtr; prereq
5432 or #) Ackerman, Gatewood

5436. ANALYTICAL TECHNIQUES FOR HEALTH DELIVERY SYSTEMS. (3 cr; prereq knowledge of FORTRAN,
calculus, 5450, 5451 or #) Johnson

5440-5441. QUANTITATIVE MAMMALIAN BIOLOGY I, It. (3 cr per qtr, §PhsI3052-3053; prereq l-yrsequences in
mathematiCs, physics. chemistry. biology or #)

5446. BIOCOMPUTING CONSULTING SEMINAR. (3 cr; prereq biometry major, 5432. 5452. or #) Gatewood

5450. BIOMETRY I. (3 cr; prereq ~5451...famillarltywith basic concepts of calCUlus desirable) Jeffries

5451. BIOMETRY LABORATORY I. (2 cr; prereq ~5450) Jeffries

5452. BIOMETRY II. (3 cr; prereq 5450, ~5453) Jeffries

5453. BIOMETRY LABORATORY II. (2 cr; prereq ~5452) Jeffries

5454. BIOMETRY III. (3 cr; prereq 5452. ~5455) Jeffries

5455. BIOMETRY LABORATORY III. (2 cr; prereq %454) Jeffries

5456. BIOMETRY CONSULTING SEMINAR. (Cr ar; prereq biometry major) Boen and staff

5457. STOCHASTIC MODELS IN BIOLOGY AND MEDICINE. (3 cr; prereq 5451, theoretical statistics, biometry
major...others #) Boen

5459. INTRODUCTION TO MATHEMATICAL THEORY IN BIOMETRY. (Crar; prereq 2qtrscalculusor #) Jellries
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5460. DEMOGRAPHY AND HEALTH. (3 cr; prereq biometry major...others #) McHugh

5461. BIOMETRIC TOPICS IN EPIDEMIOLOGY. (3 cr; prereq biometry major. ..others #) Kjelsberg

5462. CLINICAL TRIALS AND LIFE TABLE TECHNIQUES. (3 cr; prereq biometry maJoLothers #) Staff

5470. TOPICS IN BIOMETRY. (Cr ar; prereq #) Staff

8400. SEMINAR IN BIOMETRY. (Gr ar) Staff

8405-8406-8407. ADVANCED TOPICS IN HEALTH COMPUTER SCIENCE I, II, III. (3 cr per qtr; prereq 5432. 5435,
5452, and #) Staff

8420. ADVANCED BIOMETRIC METHODS I. (3 cr; prereq 5455, 5459 or equiv, knowledge of FORTRAN) Johnson

8421. ADVANCED BIOMETRIC METHODS II. (3 cr; prereq 8420 or #) Johnson

8422. ADVANCED BIOMETRIC METHODS III. (3 cr; prereq 5455, 5459 or equiv, knowledge of FORTRAN) Staff

8430-8431-8432. ADVANCED BIOMETRIC ANALYSIS I, II, III. (3 cr per qtr; prereq 8422, advanced calculus,
theoretical statistiCS) McHugh and staff

8449. TOPICS IN BIOMETRY. (Cr ar; prereq 5450 and #) Staff

8450. RESEARCH IN BIOMETRY. (Cr ar) Staff

BIOPHYSICS (BPhy)
COMMITTEE

Professor

Otto H. Schmitt Ph.D, chairman
Eugene Ackerman, Ph.D.
Merle K. Loken. MD, Ph.D.
A. Glenn Richa'ds, PhD.

STAFF

Professor

Otto H. Schmitt, PhD, director of
graduale study

Eugene Ackerman, Ph.D.
Merle K. Loken, M.D., PhD.
Rufus W Lumry, Ph D
A. Glenn Richards, PhD.

Murray D. Rosenberg, MD., Ph.D.
Carlo A. Terzuolo, M.D.
Earl H. Wood, M.D, Ph.D.

Associate Professor

Dean E. Abrahamson, Ph.D.
Fall M. Khan, Ph.D.
Richard Moore, PhD.
Alan l. Orvis, Ph.O. (Mayo Graduate

School, Rochester)
Andreas Rosenberg. Ph.D.
Chang W. Song, PhD.

Assistant Professor

George W Beeler, Jr., Ph.D. (Mayo
Graduate School, Rochester)

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

Program of Study--Course work in biophysical science areas, needed to
strengthen individual student programs in biophysics, and coadvisory staff may be
drawn from related departments such as cell biology, physiology, physical chemistry,
electrical engineering, mechanical engineering, chemical engineering, health com
puter sciences, or control science. There is opportunity for thesis research in a wide
variety of areas such as biocomputer development, simulation, modeling, program
ming and displays, biological systems theory and pattern recognition, neural and
sensory physiology, electrocardiography, automated diagnosis and health care sys
tems, chronobiology, membrane structure and function, computer-aided therapeu
tic and tracer radiology, hemodynamics, and physical chemistry of proteins. Addi
tional opportunities for research are available in diversified biophysical areas at the
Mayo Graduate School of Medicine in Rochester, Minnesota. Courses leading to the
biophysics master's degree are available in the program at Rochester as well as at
Minneapolis, but biophysics candidates for the Ph.D. degree complete a major
portion of their course work on the Minneapolis campus.

Prerequisites-Students are ordinarily admitted to the graduate biophysics
degree programs only if they have had good basic training in a biological, medical. or
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Biophysics

appropriate physical science area at a level equivalent to an undergraduate major
and have completed at least introductory courses in biology, physics, chemistry,
mathematics, and computing. Some remedial study to fulfill undergraduate-level
deficiencies is often combined with graduate work.

Language Requirements-For the master's degree, a reading knowledge of one
foreign language, preferably German or Russian, is required, although another
language or additional course work can be substituted with approval of the adviser.
For the Ph.D., a reading knowledge of Russian or German is required; a second
foreign language-German, Russian, or French-is required, unless another lan
guage or collateral field of study is accepted as a substitute.

Since biophysical science is a broad field including diverse biological and
physical disciplines, credit in biophysics is regularly granted for courses drawn from
many different departments. A wide diversity of appropriate courses is available in
addition to those described below. The student's program should include courses
from the following list supplemented by other courses listed under their respective
departmental headings. In consultation with the adviser, the student should plan a
balanced program tailored to individual needs. Because biophysics is highly inter
disciplinary, a minor field need not be identified as such on the student's program.

5138. SEMINAR: BIOPHYSICAL SCIENCES. (Cr ar) Staff

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, Biostatlcs~ structure of biologIcal systems, especially as revealed by electronlc,
optical, and Ionizing radiation Imaging techniques; hypermicroscopy, birefringence, colloidal and micel
lar systems. 5156: Biophysical function: dynamics of biophysical systems. excitatory state in nerve and
muscle, contractility, secretion. synthesis. sensory and motor transducers. 5157: Organization of biologi
cal systems for communication and control; stability of feedback and feed-ahead systems; blOcommunl
cation theory, computer aspects of living systems, blOmimetics.

5170. BASIC RADIOLOGICAL PHYSICS. (3 cr; prereq #) Stall
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. 13 cr. prereq 5170 or #) Staff
Theoretical and experimental applications of radionuclldes in medicine and biology. Imaging devices and
techniques; dynamic tracer analysis; internal emitter dosimetry Radioimmunoassay and statistics of
countmg.

5172. RADIATION BIOLOGY. (3 cr; prereq 5170 or #) Staff
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; prereq 5170 or #)
High energy and teletherapy machines Measurements of radiation quality, output. and depth dose
distributions for clinIcal use. Calculation of treatment parameters. Beam modification 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; prereq 5170 or #)
Physics of diagnostic X·ray imaging, X-ray production. image receptors. radiation exposure and protec·
tion. Special Imaging modes Including computerized tomographic scanning. ultrasound, and electron
radiography.

8204... RESEARCH IN BIOPHYSICS AND RADIATION BIOLOGY. (Cr ar) Loken

8218•. SEMINAR: RADIOBIOLOGY. (1 cr; prereq #)
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) Schmlll
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BOTANY (Bot)
Professor

Douglas C Pratt, head
Albert W. Frenkel, director of

graduate study
Edward J, Cushing
Eville Gorham
John W Hall
Herbert Jonas
Willard L Koukkari
Albert J Linck
Thomas Morley
Gerald B. Owrbey

Eduard J. Stadelmann
Herbert E. Wright, Jr.

Associate Professor

William P. Cunningham
David J. McLaughlin
Thomas K. SOlden
Clifford M. Wetmore

Assistant Professor

Ins D. Charvat
Thomas J. Guiltoyle
Jerome J. Jendrisak

..
I
•
I

..I

Degrees Offered-M,A, or M,S, under either Plan A or Plan S, and Ph,D,

Prerequisites-For major work, general biology and at least 15 credits in botany
or related subjects approved by the department. Students should also have com
pleted a year of college physics and 2 quarters of organic chemistry, One quarter of
calculus or statistics is prerequisite for the master's degree, and 2 quarters of
calculus or statistics for the Ph ,D. Deficiencies can be completed during the course
of study. Special programs can also be arranged for students with unusual back
grounds-for example, in the physical sciences.

Language Requirement-None specified by the department. However, a lan
guage requirement may be set by the student's faculty adviser after consultation with
the student.

Final Examination for the Master's Degree-Either an oral or a written examina
tion, at the discretion of the graduate faculty.

51031." BIOLOGY OF NONVASCULAR PLANTS. (5 cr; prereq Bioi 1103 or Bioi 3012) McLaughlin
Algae, fungi, lichens, and bryophytes. Charactenstics of groups. evolutionary relationships, life cycles,
comparative morphology (including ultrastructure), and comparatIve nutrition. living material and Isola
tion of algae and fungi into culture emphasized in the laboratory.

51055." MORPHOLOGY OF VASCULAR PLANTS. (5 cr; prereq B,olll03 or Biol3012 or #) Hall
Vegetative and reproductive structure of living and fossil vascular plants. Their evolutionary relationships
based on phylogenetic principles.

51111." DEVELOPMENTAL PLANT ANATOMY. (5 cr; prereq BiOi 1103 or Bioi 3012)
Microscopic structure of vascular plants; development in root, stem, and leaf.

5131l,w,s. SURVEY OF PLANT PHYSIOLOGY. (4 cr, §3131, §PIPh 3131, §PIPh 5131, prereq Bioi 1103 or 3012,
BlOC 1302 or I!BloC 1302 or Bioi 3021 or BioC 5001) Frenkel, Guilfoyle, Jendnsak

Physiological principles underlying processes that occur in living plants with emphasis on higher plants.
Growth and development, minerai nutrition, water relations, metabolism Including respiration and photo
synthesis. Incrudes a weekly diSCUSSion section.

51325. PLANT PHYSIOLOGY LABORATORY. (2 cr; prereq 3131 or 5131 or~3131 or<5131)
Laboratory course to accompany 3131 or 5131,

51825." 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 orequiv, course in biology,
phySICS, and organic chemistry or biochemistry) Parsons, Simmons

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, course in biology and
organic chemistry) Brun, Guilfoyle

Growth of higher plants, dIviSion and dIfferentiation of cells, development of plant organs, effects of
external factors on plant growth, photosynthesis and respiration In relation to plant development, and the
nature and action of plant growth substances.
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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 varia·
lion; collecting and IdentifyIng; field trips.

52111. SURVEY OF ANGIOSPERM FAMILIES. (5 cr; prereq 3201 or #; offered 1979-80 and alt yrs) Morley
Characteristics and relationships of orders and families of flowering plants on world-wide basis.

5212w. PRINCIPLES OF ANGIOSPERM PHYLOGENY. (3 cr; prereq 3201 or #; offered 1980·81 and alt yrs)
Morley

Evolutionary relationships and the various means of jUdging them within the angiosperms. Laboratory
investIgation of representative and critical groups.

5231s. INTRODUCTION TO THE STUDY OF ALGAE. (5 cr; prereq 10 cr in botany or biology or #; offered when
feaSible)

., Structure, reprOduction, and life histories of major algal divisions.

52510. PHYLETIC PALEOBOTANY. (5 cr; prereq B,011103 or Bioi 3012) Hall
Anatomy, morphology. and evolution of foss' I vascular plants. Angiosperm paleofloristic and paleoecol·
ogy. excluding the Quafernary.

5801su. SUMMER FLORA OF MINNESOTA. (5 cr; prereq course in taxonomy; offered in Lake Itasca Biology
Session)

Survey of summer flowering plants and ferns of the state, with particular reference to local flora. Identifica
tion 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 faxonomy; offered in Lake Itasca Biology
Session)

Higher plants of aquatic and marsh habitats IdentifIcation and collection; association of species: relation
to hablfat; adaptive morphology and food value to Wildlife.

5811su. FRESHWATER ALGAE. (5 cr; prereq 10 cr in botany. biology or zoology; otfered in Lake Itasca Biology
Session)

Morphology and taxonomy of freshwafer algae as relafed fo ecology. Culturing fechniques and identifica
tion of field collections emphasized and utilization of this information in teaching and research stressed.

58150u. BRYOPHYTES. (5 cr; prereq 10 cr In biology or #; offered In 1979 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 In 1980 in Lake Itasca Biology Session)
Taxonomy, ecology, and floristics of the lichens of northern Minnesota: identIfication, sampling methods,
microchemIstry as a taxonomic tool

59601,w,s.' SPECIAL TOPICS. (Cr ar; prereq #) Staff
Treatment in depth of a speCialized botanical topic.

59701,w,s. BASIC BOTANY. (Cr ar; prereq Bioi 1103 or Bioi 3012. and #) Staff
Individual work in a special discipline,

8301w.' POLLEN MORPHOLOGY AND QUATERNARY PALYNOLOGY. (3-5 cr; prereq plant taxonomy or #)
Cushing

Morphology and nomenclature of pollen grains and pferidophyte spores. survey of pollen and spores of
major plant families, laboratory techniques Research topics in pollen analysis of Quaternary sediments
and pollen morphology.

89501,w,s. SEMINAR. (1 cr; prereq #) Sfaff

89901,w,s,su.' RESEARCH PROBLEMS. (Cr ar; prereq #) Staff

All courses designated "PI Ph" (plant physiology) listed in this bulletin are
acceptable as part of a major in botany, as are certain courses from other depart
ments and colleges of the University. The following courses are examples:

Agro 8230. CYTOGENETICS

EBB 5014. ECOLOGY OF PLANT COMMUNITIES

GCB 5051. INTERMEDIATE CELL BIOLOGY

PIPa 5105. INTRODUCTION TO THE STUDY OF FUNGI
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BUSINESS ADMINISTRATION
Professor

David M. Lilly, dean
Edward M. Foster, associate dean
Donald V Harper, d"ector of

graduate study
R Glen Berryman
Mano F. Bognanno
Richard N. Cardozo
Norman L. Chervany
Blaine M. Cooke
Gordon B. DavIs
Gary W. Dickson
George W. England
W. Bruce Erickson
John J Flagler
Richard K. Gaumnltz
Paul V Grambsch
Jack C Gray
Delbert C. Hastings
Herbert G. Heneman. Jr.
Thomas R Hoffmann
Robert J Holloway
Paul F. Jessup
Thomas A Mahoney
George T. Milkovich
Ivan Ross
William Rudelius
Roger G. Schroeder
George Seltzer
Allen R Solem
Roger B. Upson
Orville C. Walker
Andrew F. Whitman
Albert K. Wlckesberg
C Arthur Williams, Jr
Mahmood A. Zaidi
Robert K. Zimmer

Associate Professor

Carl R. Adams
Gordon J. Alexander
Michael J. Barrett
Fredenck J. Beier
John W Dickhaut
Gordon C Everest
John J Mauriel
Patrick R Pinto
Charles R Purdy
Peter Rosko
John C Schreiner
William F. Weitzel
Hoyt N. Wheeler
Raymond E. Willis

Assistant Professor

John C. Anderson
Ross E. Azevedo
P George Benson
Eric N, Berkowitz
Grover A. Cleveland
James M. Gahlon
Robell E Hamilton
Robert A Hansen
Arthur V HIli
John C Lere
Mary E Lippitt
J. David Naumann
George E O'Connell
Roger D. Stover
Robert L VI geland
John R. Walton

..

Eligibility Examination-Applicants are required to present a report of their
performance on the Graduate Management Admission Test (GMAT-formerly Ad
mission Test for Graduate Study in Business: ATGSB) as part of the application for
admission. Applications cannot be processed without the report. Since this test is
given at limited times and places during the year, students are advised to make early
arrangements to take the examination. For information concerning registration for
the examination, students should write to the Educational Testing Service, P.O. Box
966, Princeton, New Jersey 08540.

Instead of GMAT scores, applicants for the master of business taxation (M.B.T.)
degree program may submit scores on the Law School Admission Test (LSAT).

The Test of English as a Foreign Language (TOEFL) or an equivalent English
proficiency examination is required of foreign applicants whose native tongue is not
English including those who have previously attended institutions of higher learning
in the United States, with certain limited exceptions. A TOEFL score of at least 550 is
required for admission.

Entry Date-Students in business administration, with the exception of those in
the M.BT. program, may begin studies in any quarter or summer term; M.B.T.
students must enter in the fall quarter only.
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Marketing
Operations management
Quantilahve analysis
Risk management and insurance
Transportation and business logistics

•

Business Administration

MASTER OF BUSINESS ADMINISTRATION (M.B.A.)

Purpose-This degree program is designed for individuals who desire to build
upon a general competence in business administration the ability to analyze and
solve problems faced by business managers. The program is designed to help
students acquire a general knowledge of major business institutions and their princi
pal functions; an understanding of the relationship between business administration
and other disciplines and between the business system and other social systems; and
skills in identifying, describing, and solving problems in administrative situations, in
written and oral expression, and in handling interpersonal relationships and con
ducting research .

Degree RequirementS-M,B,A. candidates must complete the requirements
outlined below,

Part I-Prerequisites
Requirements for items a and b below may be met through appropriate courses taken in the student's

undergraduate program. Students lacking any of these Courses or their equIvalents must make up the deficlen·
cies. Any deficiencies may be completed during regular enrollment In the M.B.A. program, but graduate credit on
the student's formal program cannot be received for these prerequisite courses.

a. Tool Areas and Underlying Disciplines-All students must complete one introductory course in micro·
economiCS, macroeconomics, elementary differentIal and integral calculus, statistics, accountmg, and
behavioral SCience (psychology or sociology)

b. Basic Business Core-All students must also complete a course in business (managerial) economics,
introduction to management SCIence, orgamzation and management, Introductory busmess fmance,
and introductory marketing.

Part II-Requirements
This portIOn ot the M.BA degree program consists of a minimum of 45 quarter credits of graduate courses.

a. ReqUIred Courses-All students must complete Government and Business Enterprise IBGS B008) and
Quantitative Approaches to Admmistratlve Problems (BA 8159).

b Options-Students must select one 01 the lollowing two options

(1) Generalist Option-The generalist option is designed for students who wish to take a broad spec
trum of courses without concentrating 10 anyone area in business admmistratlQn. Students select
ing the generalist option must complete:

(a) At least five courses in business admmistration in at least three different subject areas with a
minimum of at least two courses in two of the sUbject areas. The courses may be selected from
among the followmg areas:

AccountIng
Susi ness-g overn ment-soci ety
Finance
Industrial relatIOns
Management
Management information systems

(b) Corporate Strategy: Design and Implementation (Mgmt BOlO)

(c) Electives necessary to complete the 45 quarter-credit program Electives may be taken either in
or outside of business administration, with a maximum of three courses taken outside. At least
SIX courses in addition to SGS 8008 and BA 8159 must be taken in bUSIness administration.
Electives in business administration may be selected from the areas listed in item 1.a. above.
Courses in business law may be used as electIves.

(2) Specialist Option-The speCIalist option IS designed for students who wish to concentrate their
studies in a particular area In business administration. Students selecting the speCialist option must
complete:

(a) Approximately five courses in business administration selected with the guidance of the adviser.

(b) A research course in business administration.

(c) Electives necessary to complete the 45 quarter-credit program ElectIves may be taken erther in
or outside of business administration, with a maxImum of three Courses taken outside. At least 12
credits of electives must be taken outside the area of specialization. At least six courses In
addition to BGS B008 and SA B159 must be taken In business administratIon. Electives in
business administration may be selected from the areas listed in item 1.a, above. Courses in
business law may be used as electives.

c. Plan B Projects (All MBA students)-At least 9 quarter credits must be earned in courses allowing the
preparation of written reports that represent the quality, but not the range, of a master's theSIS. These
Plan B projects are to be written ,n SA 8159 (5 credits) and tn one other course carrYing at least 4 credits
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but not in Mgmt 8010. Specialists are encouraged to write the second report in the research course.
Students receiving lower than a B grade in BA 8159 cannot receive Plan B project credit for that course
and must write a Plan El project report in connection with another course.

d. ExaminatIons (All MBA students)-AII candidates are required to take a final oral or written examina
tion, or both, at the disGretlOn of the faCUlty.

e Language (All M.BA students)-A foreign language is not required.

f. Transfer of Credifs (All M.BA students)-A maximum of 9 quarter credits may be transferred from other
graduate Institutions to be applied to the Part II requirements.

EXECUTIVE (EVENING)
MASTER OF BUSINESS ADMINISTRATION (E.M.B.A.)

An evening program leading to the M.B.A. degree is offered. The program is
intended for and limited to persons who are full-time employees of business and
other organizations in th'3 Twin Cities metropolitan area. The generalist option only is
available in the evening program.

MASTER OF BUSINESS TAXATION (M.B.T.)

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 em
ployed during the day and enrolled in the program on a part-time basis during the
evening. Students enrolled on a part-time basis can expect to complete the program
in approximately 2 years. Students who choose to enroll on a full-time basis can
complete the program in a shorter period of time.

Application forms for and additional information about the M.BT program may
be obtained from the Director of Graduate Study in Taxation, 668 Business Adminis
tration Building, 271 19th Avenue South, University of Minnesota, Minneapolis,
Minnesota 55455.

Degree Requirements-M.B.T. candidates must complete the requirements
outlined below.

Part I-Prerequisites

All students are required to possess a common body at knowledge in introductory business courses in areas
listed below. This requirement may be met through completIon of appropriate courses in the undergraduate
program. Students Jacking COUr'5es in any of these areas must make up the deficiencies. Any deficiencies may be
completed while enrolled In the M.BT, program. Graduate credit will not be granted for courses used to satisfy
Part I requirements. Prerequisites can be met by completing introductory courses in:

Finance FinancIal accounting
Marketing Managerial accounting
Macroeconomics Management
Microeconomics Law of contracts and agency
Managerial statistics Operations management

Part II-Requirements
Students must complete 45 graduate credits. exclUding credits earned for prerequisite courses, and must

maintain a 3.00 grade POint aVE!fage for these degree credits. The following courses must be completed.

a Required Courses-Ger-eral
Government and Business Enterprise (BGS 8008)
Corporate Strategy Design and Implementation (Mgmt 8010)
Principles of Public Finance (Econ 5821 or equivalent)
Current Financial Accounting (Acct 8150 or equivalent)

b. ReqUired Courses-TaxatIon
Fundamentals of Taxation (Acct 5135 or equivalent)
Tax Research and Procedures (Acct 8220)
Taxation of Corporations I (Acct 8230)
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c. Elective Courses~Taxation (complete four of the following)
Taxalion of Partnerships (Aeet 8340)
Taxation of Corporations II (Aeet 8330)
Taxation 01 Estates, Gilts, and Trusts (Aeet 8350)
State and Local Taxation (Aeet 83601
Taxation 01 Property Transae!lons (Aeet 8370)
Tax Planning for Families and Organizations (Acet 835-t)
Tax Aspects ollnternalional BUSiness (Aeet 83801
Taxation of Deferred Compensa!lon and FTinge Beneflls (Ace! 8356)
Current Topics In Taxation (Aeet 8390)
Business DeCisions in a Tax EnVironment (Acet 8335)

d. Plan B Project-At least 4 quarter credits must be earned In a course providing the opportunity to prepare
written reports that represent the quality, but not the range. of a master's thesis

e. Examinations-All candidates are required to take a final oral or written examination, or both, at the
dlscretlOn of the faculty examining committee

DOCTOR OF PHILOSOPHY

Degree Requirements-PhD. candidates must complete the requirements out
lined below.

1. General Competence-For admissIOn to the doctoral program. prospective candidates must demon~
strate competence in tool areas, underlying disciplines, and baSIC bUSiness core as outlined under the requIre
ments tor the master of business administration degree. ThiS requires completion of one Introductory course.in
microeconomics, macroeconomics, elementary differential and Integral calculus. statistics. accountIng. and
behavioral science (psychology or sociology). and one course in business (managerial) economics, Introduction
to management science. organization and management. introductory bUSiness finance, and Introductory mar
keting.

2. Major Field of Concentration in Business-Prospective candidates must pass a comprehensive preJlmi-
nary written proficiency examination in their major field of concentration. to be selected from the following'

Accounting Marketing
Business-government-soclety Operations management
Finance Quantitative analYSIS
Industrial relations Risk management and Insurance
Management TransportatIOn and business logistics
Management information systems

3. Related Field of Concentration in Business-Prospective candidates must demonstrate basic compe
tence by passing a written proficiency examination In a related field within business administration, to be selected
from the fields listed in item 2 above

4. Research Methodology or Technique-A minimum of 12 credits in research methodology and/or
technique courses numbered 5000 or above must be completed With grades of C or better to give students
technical research competence in their area of specialization. The courses selected to meet this requirement
must provide a coherent development of thiS research competence and must be approved by the adViser and by
the Program Review CommIttee of the graduate faculty in business administration

5. Underlying Discipline-The folJowing fields are identified as underlying disciplines for business admin
istration: economics, mathematics, psychology. and sociology Prospective candidates must acquire baSIC
competency in one or two of the underlying diSCiplines by completing either:

a One of the above underlying disciplines as a minor field; In this case, all of the minor field requirements
sel forth by the Graduate School must be mel; (or)

b. Twelve graduate credits in one underlying diSCipline selected from the four listed above plus 12 graduate
credits in a related field outside the area of bUSiness administration (thiS latter related fIeld may be a
second underlYing discipline chosen from the four listed above) An average of B or better must be
earned in the courses In each diSCipline

6. Language-A foreign language IS not required

7. Oral Examination-Within 1 month after the start of the quarter following the successful completion of
the wrrtten preliminary examinations in the major and related fIelds. students will take a comprehensive prelimi
nary oral examinatIOn. This examination may cover any work In the student's approved program With the
exception of the theSIS, Successful completIon of \hlS examlnatlOn formally admits students to candidacy for the
degree.

8. Thesis and Final Oral-Candidates will complete a doctoral dissertation and final oral examination

9. Ph.D. Minor-Business administration may be selected as a millor. or as part of a supporting program
Persons planning to complete a minor In business administration must fl rst consult with the director of graduate
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study, who will sign all programs and will designate the graduate faculty member(s) to be consulted under the
provisions of items 9.a. and 9.b. (below). A Ph.D. minor in business administration will conSist of either:

a. Completing a cohesive program of 24 credits of graduate work in business administration developed in
consultation with an adviser who Isa full member of the graduate faculty In business administration; (or)

b. Passing a written preliminary examInation in one of the f,elds in business administration. (See list of
fields In item 2 above. Persons wishing to minor in industrial relations should consult the director of
graduate study In the Department of Industrial Relations.)

Accounting (Acct)

•

5125, AUDITING PRINCIPLES AND PROCEDURES, (4 cr; prereq 3102, 3201)
The auditor s role and function Includes audit standards, ethics, procedures, legal responsibilities. •

5126. INTERNAL AUDITING, (4 cr prereq 5125)
Preparatory course for accounting students desiring to enter the internal auditing profession directly and
for taking the certJfied Internal auditor examination.

5127, EDP AUDITING, (4 cr; prereq 5125, #)
Role of data processing in the auditing function.

5135, INCOME TAX ACCOUNTING, (4 cr; prereq 1051)
Individual, partnership, and corporation taxation, emphasizing income tax planning.

5180, ADVANCED ACCOUNTING, (4 cr; prereq 3102)
Consolidated statements, partnerships. fiduciary, international, and fund accounting

5230, CORPORATE TAXATION, (4 cr; prereq 5135, #)
Tax consequences of formation, operation, and liquidation of a business corporation,

5270. REPORTING FOR MANAGEMENT CONTROL, (4 cr; prereq 3201)
Management control systems, responSibility accounting, transfer pricing 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.

5300, CURRENT TOPICS IN MANAGERIAL ACCOUNTING. (4 cr [may be repeated for crJ; prereq 3201, #)
Topics vary from quarter to quarter.

5310, CURRENT TOPICS IN FINANCIAL ACCOUNTING, (4 cr [may be repeated for cr J; 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.

8051, PRINCIPLES OF ACCOUNTING II. (4 cr, §1051; prereq 8050)
Accountmg analysis for management and investor decision making.

8101. ACCOUNTtNG THEORY AND PRACTICE I. (4 cr, §3101; prereq 8051)
Accounting principles and concepts of income. Measurement and valuation problems, Funds flow.

8102, ACCOUNTING THEORY AND PRACTICE II, (4 cr, §3102; prereq 8101)
Application of prrnciples and concepts to assets and equities accounting.

8135, INCOME TAX ACCOUNTING. (4 cr; prereq 1051 or 8051)
Taxation of individuals, pan nershlps, and corporations, with emphasis upon the effect of income taxation
on business planning.

8150, FINANCIAL ACCOUNTING ISSUES, (4 cr; prereq 1050, 1051)
Accounting prinCiples and practices underlying preparation of financial statements and additional disclo
sures, Includes recent pronouncements on financial accounting.

8160, FINANCIAL STATEMENT ANALYSIS, (4 cr, §3160; not for accounting majors; prereq 1051 or 8051)
Interpretation and analysis of fInancial statements for investment and credit purposes.

8201, MANAGERIAL ACCOUNTING. (4 cr, §3201; prereq 1051 or 8051, MIS 5101)
Relevant accounting data for managerial planning and control. Includes behaVioral aspects,

8215, BEHAVIORAL ACCOUNTING, (4 cr; prereq 8201)
Behavioral aspects of the accountant's work,
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8220. TAX RESEARCH AND PROCEDURES. (4 cr; prereq 5135 or 8135)
Tax research methodology including tax questions. locating potential authority, assessing potential
authorities. and communicating research results. Procedures for dealing with the IRS including settle-

.. ment with the agent, district conference. appellate division conference, closing agreements, and claims
for refund.

•I
I

r
I

8230. TAXATION OF CORPORATIONS I. (4 cr; prereq 5135 or 8135)
Federal income taxation of corporations and shareholders. Organization of a corporation; establishment
of its capital structure; determination of Its tax liability; dividends and other nonliquidating distributions,
stock redemptions. and partial liquidations.

8255. MANAGERIAL COST ACCOUNTING. (4 cr, §3255, §5270; not for accounting majors; prereq 8051)
Use of cost accounting and analysis by management in setting policies. making decIsions, and maintain
ing controls.

8330. TAXATION OF CORPORATIONS II. (4 cr; prereq 8230)
Corporate readjustments and liquidations related to multiple corporations. consolidated returns, and
collapsible corporations.

8335. TAX EFFECTS ON BUSINESS DECISION MAKING. (4 cr; prereq 5135 or 8135)
Business decisions heavily influenced by income tax considerations, approaches used to improve eco
nomic effectiveness of decIsions made.

8340. TAXATION OF PARTNERS AND PARTNERSHIPS. (4 cr; prereq 5135 or 8135)
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)
Taxation of transfers under federal estate and gift tax laws. Includes property owned by the decedent;
retained life estates; transfers taking effect at death; revocable transfers; joint interest; powers of appOint
ment; 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)
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 accumulation
and distribution of wealth.

8356. TAXATION OF DEFERRED COMPENSATION AND FRINGE BENEFITS. (4 cr; prereq 8230)
Federal income taxation of corporate deferred compensation and fringe benefits with emphasis on
pension plans, profit sharing plans, stock option plans, individual retirement accounts, annuities and
insurance, medical related compensation benefits. and reporting requirements.

8360. STATE AND LOCAL TAXATION. (4 cr; prereq 5135 or 8135)
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 or 8135)
Determining realized gain or loss and recognized gain or loss, and tax treatment oi that gain or loss on
property dispOSitions. Consequences of property transactions including depreCiation. depletion. basis.
and capital gains problems.

8380. TAX ASPECTS OF INTERNATIONAL BUSINESS. (4 cr; prereq 8230)
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. (4 cr; prereq 5135. #)
Current tax legislation and problems. Topics vary from quarter to quarter.

8805. FINANCIAL ACCOUNTING: SEMINAR I. (4 cr; open to PhD students only)
Valuation and measurement.

8810. FINANCIAL ACCOUNTING: SEMINAR II. (4 cr; open to PhD students only; prereq #)
Income determination.

8815. FINANCIAL ACCOUNTING: SEMINAR III. (4 cr; open to PhD students only; prereq #)
Financial statements.

8820. MANAGERIAL COST ACCOUNTING; SEMINAR. (4 cr; open to PhD students only; prereq #)
Cost structures, analysis for planning and control.

8825. AUDITING: SEMINAR. (4 cr. open to MBA and PhD students only; prereq #)

8845. ADVANCED ACCOUNTING PROBLEMS. (4 cr [may be repeated for cr]; prereq #)
DISCUSSion of and reports on selected tOPiCS in accounting; tOPiCS vary from quarter to quarter.

8990. READINGS IN ACCOUNTING. (er ar. p'ereq #)
Readings useful to indiVIdual students but not available in regUlar courseS.

8995. RESEARCH IN ACCOUNTING. (Cr ar; separate sections offered for MBA and PhD students; prereq #)
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Business Administration (BA)
8159. QUANTITATIVE APPROACHES TO ADMINISTRATIVE PROBLEMS. (5 cr; prereq QA 3055. terminal qtr of

master's program and #) ..
Field study of current proolems and quantitative techniques in administration. Practical application of
concepts and techniques developed In basic courses. Interest areas cover the broad spectrum of business
administration problems. Students must contact the management science department secretary prior to
end of fourth week of classes in quarter prior to the quarter In which they plan to register for thIs course.

Business, Government, and Society (BGS)
8008. GOVERNMENT AND BUSINESS ENTERPRISE I. (4 cr)

Nature and ob/ectlves of 13conomic systems; their roJes in securing fundamental economic and social
goals. Development of the free enterprise system; its current relevance. Contrasting views of proper and
actual roles of government and business as institutions and their implications for business beha.... ior.

8009. GOVERNMENT AND BUSINESS ENTERPRISE II. (4 cr; prereq 8008 or #)
American industrial structure, conduct, and performance. Problems of business and labor concentration
and their implications. The antItrust laws and their applications to the mdi .... ldual business enterprise.
Alternati ....es to antitrust. The antitrust laws as a form of business-government interaction and the implica·
trons at this experience for other areas ot interaction.

8019. TOPICS IN BUSINESS, GOVERNMENT, AND SOCIETY. (4 cr; prereq 3002 or #)
Selected topics and problems of current interest and of a .... aried nature considered in depth Class
discussion and course projects. Content varies from quarter to quarter depending on the instructor.

Business Law (SLaw)
8158. INTRODUCTION TO LAW, AND THE LAW OF CONTRACTS AND AGENCY. (4 cr. §3058; prereq Econ 1002

or eqUlv)
Origin of law, ItS place in and effect upon society; history and developmenf of law; systems of courts. legal
procedure. Extensi ....e study of the law of contracts as the baste law affecting bUSiness transactions. Law
affecting the relationship between prinCipal and agent. master and servant. and employer and employee.

8278. LAW: PARTNERSHIPS, CORPORATIONS, AND LAW OF REAL PROPERTY. (4 cr, §3078; prereq 3058 or
8158 or equiv)

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, control of and encumbering such interests

8288. LAW OF PERSONAL PROPERTY, SALES CONTRACTS, COMMERCIAL PAPER, AND WILLS AND ES-
TATES. (4 cr. §3<J88; prereq 8158 or equlv)

Basic concepts of personal property including rights of possessors. bailee. finders and holders of securify
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 ot death.

Finance (SFin)
8000. FOUNDATtONS OF FINA.NCE. (4 cr. §3000; prereq Acct 8050 or #)

Comprehensi .... e introduction to principal concepts in finance, with selected applications to administrative
problems confronting both busrness and nonprofit organizations.

8100. FINANCIAL MANAGEMENT. (4 cr. §3100; prereq 3000 or 8000)
Rigorous case·oriented course that SImulates executi .... e-Ievel discussion of corporate financial poliCy. The
student IS challenged to apply basic principles of finance on his or her own initiative. Effective verbal and
written communication stressed. Case discussJons augmented by written assignments, lectures. readings.
and occaslOnal guest presentations by financial executives.

8200. FINANCIAL POLICY AND INTERNATIONAL BUSINESS. (4 cr; prereq 3000 or 8000)
Development of a framework for analysis of financial policy and international busrness from the viewpoint
of a financial manager. Topics Include financial policy of corporations. international investment, foreign
exchange, exchange rate changes, international fInancial cooperation, capital markets. and government
policies. all analyzed in terms of relevance to a business corporation.
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8300. INVESTMENT ANALYSIS AND MANAGEMENT. (4 cr, §3300; prereq 3000 or 8000)
Introduction to investment decision maKing from the viewpoints of individual and institutional investors.
Analytical techniques of security selection and portfolio management in the context of the nation's

• changing secunties markets. Focus on risk-return relationships of various marketable securities and
portfolio strategies.

8301. PORTFOLIO THEORY AND MANAGEMENT. (4 cr; prereq 8300)
Both theoretical and practical aspects of management of investment portfolios. The mean-variance
approach and the resulting advantage of diversification. Practical aspects of portfolio management.
Emphasis on the opportunitIes and problems of computer-onented methods for investment research and
portfolio management.

8400, MANAGEMENT OF FINANCIAL INSTITUTIONS. (4 cr; prereq 3000 or 8000)
Modern techniques of financial management applicable to financial institutions. Emphasis on analytical
and computer skills, as applied through cases, problems, and class discussion

8800, FINANCE SEMINAR. (Cr ar [may be repeated for crJ; prereq 8000 and #)
Forum for advanced research in finance. Periodic offerings focus on contemporary research in selected
subareas of finance-e.g., analytics of financial management; computerized financial research; financial
management of nonprofit institutions: financ'lal markets: research and publiC policy; and portfolio theory
and valuation models. Since sections of this seminar will differ, students should inqUire about planned
topics for each year's offerings.

8990. READINGS AND RESEARCH IN FINANCE. (Cr ar [may be repeated for cr]; prereq consent of adviser and #)
Advanced readings in finance. Experimental subject areas and materials for seminar discussion. Oppor
tunities for mdlvldualized readings and research programs developed under faculty supervision.

Management (Mgmt)
5101. ADVANCED TOPICS IN MANAGEMENT. (Cr ar [may be repeated forcr]; prereq srorgrad student and #)

Specialized topics; content changes from quarter to quarter.

5175. BUSINESS FORECASTING, (4 cr; prereq OM 3055, Mgmt 3001 or 8001 or #)
Mefhods ot economic. SOCial, and technological forecasting and applications to problems of managerial
deCision making and planning.

8001. FUNDAMENTALS OF MANAGEMENT. (4 cr, §3001)
Evolving stUdy of concepts, theoiy, research, and operational problems of management Factors and
relationships necessary to establish 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 cr]; prereq 8001)
TopICS of speCial interest: content changes from quarter to quarter.

8006. PSYCHOLOGY IN MANAGEMENT. (4 cr, §3002)
Development and application of behavioral principles, methods, and skills that underlie managerial
competence in preventing and solving problems within and between indiVIduals and groups and aid in
effective utIlIzation of human resources. Various laboratory procedures used to highlight concepts,
methods, and skills and furnIsh practice In applying them to management problems.

8007. SMALL GROUP PROCESS IN ORGANIZATIONS. (4 cr, §3003; prereq 8006)
Role of small group activities in managing an organization. Theory and research relating to the use of small
groups in an organization. Stresses skill building in the use of team management and conference
leadership.

8010. CORPORATE STRATEGY: DESIGN AND IMPLEMENTATION. (5 cr; 8010 is a required course to be taken
in either of the last 2 quarters of master's program or #)

Designed to develop skill in identifying, analyzing, and devising realistic solutions to problems, and in
making oral and written presentations of results of such investigations and deCISions reached. Taught by
case method, covering a WIde range of situations that usually involve more than one functional area of the
enterprise. Typical problems relate to goals, organization, control, and style of leadership, and occur in
one or more functional areas of the bUSiness as well as the top management level.

8011. EVOLUTION AND DEVELOPMENT OF MANAGERIAL THOUGHT. 14 cr; prereq 8001)
Intensive stUdy of outstandIng writers and practitIOners in building a theory and philosophy of manage·
ment. Case to be made for management as a distinct functional activity. Movement to apply methods of
science to management. ContributIOns made by various disciplines (e.g., engineering, sociology, psychol
ogy, economics) to the conce~t of management. PrOjection of role of executive Into the firm and society of
the future.
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8012. ORGANIZATIONAL BEHAVIOR AND MANAGEMENT ANALYSIS. (4 cr; prereq 8011)
Concepts, theories, and empirical research relevant to diagnosis, prediction, and control of human
behavior In complex organizations. Models and techniques for analyzIng group processes, leadership
styles, and organizational structure, change, and environment. Students will prepare papers based on
their own research or on secondary analysis of eXisting literature.

8251. BUSINESS RESEARCH METHODS AND TECHNIQUES. (4 cr; prereq QA 1050 or equiv)
Examination and evaluation of research techniques: scientific method and philosophy; project design;
data sources and analysis. Place of research in business administration. Student projects.

8801. SEMINAR: INTERPERSONAL RELATIONS. (4 cr; prereq 3002 or 8006)

8802. SEMINAR: MANAGEMENT. (4 cr; prereq 3001 or 8001)

8990. READINGS IN MANAGEMENT THEORY AND ADMINISTRATION. (Cr ar; prereq consent of adviser. #.
2nd-yr grad student, requisite introductory courses)

Intensive research into a particular subject; preparation of a major term paper normally required.

8995. GRADUATE RESEARCH IN MANAGEMENT THEORY AND ADMINISTRATION. (Cr ar; prereq consent of
adviser, #, 2nd~yr lJrad student, reqUisIte Introductory courses)

Special research projects on a specific problem completed in cooperation with a business firm.

Management Information Systems (MIS)
5096. SYMBOLIC ASSEMBLY LANGUAGES. (1 cr; S-N only)

Use of symbolic assembly language m programmmg of computers. Self-paced instruction involving
programmmg~usmg the BasIc Assembly Language for the IBM Systeml360 and 370-01 a structured set
of problems, taking short quizzes, and participating in a programming laboratory.

5097. SIMULATION LANGUAGES. (1 cr; S-N only; prereq 3099 or equiv)
Use of a simulation language such as GPSS of SIMSCRIPT to program a simulation on a digital computer
Self-paced instruction involving programming in a simulation language of a structured set of problems.
taking short quizzes, and participating in a programming laboratory.

5098. INTERMEDIATE COBOL. (2 cr; S-N only; prereq 3098)
Self-paced course requiring programming of a structured set of problems using intermediate and ad
vanced features 01 the COBOL language. Consultants provide sludent assistance and administer qUizzes
in laboratory environment.

5100. INTRODUCTION TO COMPUTERS AND COMPUTER DATA PROCESSING. (4 cr. §8208; prereq 3098 or
3099 or ~3099)

Elements of computer hardware and their functions. Computer software. Tools and methods for develop
ment of computer applications, Preparing computer programs. Acquisition, organization, and manage
ment of computer resources. The computer industry. Future developments.

5101. INTRODUCTION TO MANAGEMENT INFORMATION SYSTEMS. (4 cr)
An overview of MIS. Conceptual foundation of MIS includmg concepts of information, humans as informa
tion processors. systems concepts and information systems. management and organizational concepts
relevant to MIS, declslon··makmg concepts, and the value of information for decision making. The
structure of an MIS and Its development, organization, management, and e.... aluatlon. Emphasis on
user/system interface.

5102. INTRODUCTION TO INFORMATION SYSTEMS ANALYSIS. (4 cr; prereq 3098. 5100. 5101)
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 ANC FILE PROCESSING. (4 cr; prereq 5098. 5100. 5101)
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: indexin9; hashing: balanced search trees: multiattribute search: inverted and multi list
file organizations: hierarchic, network, and relational structures; sorting; data compression; and data
integrity. Students establish and manipulate data structures at the University computer facility.

5104. DESIGN AND IMPLEMENTATION OF INFORMATION SYSTEMS. (4 cr; prereq 5102. 5103)
Integration of information analysis and system design skills Case problems in information systems
analysIs, system and file design, and systems implementation. EmphasIs on application of technIques,
tools, and skIlls covered in prior courses.

8210. ANALYSIS OF INFORMATION SYSTEMS. (4 cr; prereq 5102. 5103)
TheoretIcal approaches to systems analysis. Fundamental principles of system and subsystem structures,
parts, and boundaries, Use of systems algebra and graphs for describing systems functJons Characteris
tics of information systems requirements, hardware, data, and performance criteria. Relation between a
data process and its files. Hardware and programming implicatlon of grouping data. files and processes.
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8229. SOFTWARE SYSTEMS. (4 cr; prereq 3099, 5102, 5103)
Concepts of programming languages, translation programs, and operating systems. Topics include
process of translating from one language Into another, properties of the translation process. the applica
tIOn of programming languages, structure and control aspects of operating systems and time-sharing
systems. Frame of reference provided from which current literature in software systems can be read and
understood.

8239. ON-LINE REALTIME SYSTEMS AND DATA COMMUNICATIONS. (4 cr prereq 5102, 5103)
Concepts and design methods for interactive realtime systems. Data communicatIOns in advanced sys~

terns and computer utilities. Hardware, software. and systems problems in design and operation of on-line
realtime systems. Analysis of cost/value of realtIme processIng. Case and field studies 01 current applica
tion.

8249. DATA MANAGEMENT AND RETRIEVAL. (4 cr; prereq 5103 or #)
Concepts and methods In management of organizational data resources and data bases for management
information systems. Topics include data base management objectives: data structures: data base design,
defInition, and creation: interrogation languages: data base update, maintenance, and revision; selection,
acquisition, and use of data base management systems; role of the data base administrator; data base
integnty, security, and privacy. Students use data base management systems at the University computer
facility.

8269. MANAGEMENT OF MANAGEMENT INFORMATION SYSTEMS. (4 cr; prereq 5102 and Mgmt 8001)
Theory and practice of planning, control, and administration applied to management information systems.
Focus on needs and responsibilities of both corporate management and management of data processing
activity. Topics include project selection and control, staffing and organizing the MIS activity, perfor
mance measurement and evaluation, and use of outside services

8279. LEGAL ASPECTS OF COMPUTING. (4 cr; prereq 8249 or 8269 or 2nd- or 3rd·yr law student and #)
Seminar exploring legal dimensions of computer use, liability in use, problems of evidence and record
keeping, contractmg for computer use, protection of computer programs, privacy, antitrust and competi
tive practices in computer Industry, implicatIOns of computer use in selected application areas, and use of
computers in legIslative and judicial processes

8838. MANAGEMENT SCIENCE COLLOQUIUM. (1 cr [may be repeated for cr]; SoN only)
Weekly meetings of interested students and faculty members to hear lectures related to some area of
management science; presentations by departmental faculty members, outside faculty members, doctoral
students, members of the local bustness community, and Invited out-ot-town speakers. Strongly recom
mended for all management science graduate students.

8850. TOPICS IN MANAGEMENT INFORMATION SYSTEMS. (Cr ar [may be repeated for cr]; prereq #)
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.

8990. READINGS IN MANAGEMENT INFORMATION SYSTEMS. (Cr ar; prereq consent of adviser, #, 2nd-yr
grad student, requIsite introductory courses)

8995. GRADUATE RESEARCH IN MANAGEMENT INFORMATION SYSTEMS. (Cr ar; prereq consent of adviser,
#. 2nd-yr grad student, requIsite Introductory courses)

Manpower Economics and Industrial Relations (IR)
For description of the following courses, see Industrial Relations.

8000. GRADUATE TOPICS IN INDUSTRIAL RELATIONS

8002. INDUSTRIAL RELATIONS SYSTEMS: LABOR MARKETS AND THE MANAGEMENT OF HUMAN RE-
SOURCES

8003. ORGANIZATION AND STAFFING

8004. ORGANIZATION THEORY AND ANALYSIS

8005. EMPLOYEE COMPENSATION AND REWARD

8006. LABOR MARKETS: PROCESSES AND DYNAMICS

8007. COLLECTIVE BARGAINING NEGOTIATIONS: PROCESSES IN THE PUBLIC AND PRIVATE SECTORS

8010. INTERMEDIATE MANPOWER MANAGEMENT

8011. QUANTITATIVE METHODS IN INDUSTRIAL RELATIONS

8014. ORGANIZATION DESIGN AND ADMINISTRATION

8015. COMPENSATION, REWARD, MOTIVATION, AND PERFORMANCE
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8016. INTERNATIONAL ASPECTS OF HUMAN RESOURCE DEVELOPMENT AND UTILIZATION

8017. COLLECTIVE BARGAINING: THE LABOR MOVEMENT IN THE UNITED STATES

8023. TRAINING AND DEVELOPMENT

8024. ORGANIZATION ANALYSIS AND ENVIRONMENTAL SYSTEMS

8025. EMPLOYEE BENEFITS AOMINISTRATION AND PRACTICE

8026. HUMAN RESOURCES AND LABOR MARKETS: THEORETICAL AND EMPIRICAL CONSIDERATIONS

8027. COLLECTIVE BARGAINING: SYSTEMS FOR DISPUTE RESOLUTION

8033. MANAGEMENT DEVELOPMENT

8035. MOTIVATION AND WORK BEHAVIOR

8036. MANAGING INVESTMENTS IN HUMAN RESOURCES

8037. COLLECTIVE BARGAINING NEGOTIATIONS: THEORIES OF LABOR·MANAGEMENT RELATIONSHIPS
AND NEGOTIATIONS

8046. MICRO ASPECTS OF HUMAN RESOURCE UTILIZATION

8801. SEMINAR: INDUSTRIAL HELATIONS RESEARCH METHODOLOGY

8802. SEMINAR: INDUSTRIAL RELATIONS SYSTEMS

8803. SEMINAR: STAFFING, TFIAINING, AND DEVELOPMENT

8804. SEMINAR: ORGANIZATION THEORY

8805. COMPENSATION AND REWARD SEMINAR

8806. SEMINAR: ADVANCED T,OPICS ON LABOR MARKET THEORY AND RESEARCH

8807. SEMINAR: ADVANCED TOPICS IN COLLECTIVE BARGAINING

8990. INDEPENDENT STUDY IN INDUSTRIAL RELATIONS

Marketing (Mktg)
8000. PRINCIPLES OF MARKETING. (4 cr. §3000: prereq Econ 1002 or equiv)

BasIc policy and strategy issues in marketing and environmental factors that affect these issues Legal,
behaVIoral. ethical, competitive, economic, and technological factors as they affect product, pricing,
promotion, and marketinlJ channel decisions.

8040. INTERNATIONAL MARKETING. (4 cr, §3040: prereq 3000 or 8000)
Environmental factors impingIng on international trade, such as culture and bUSIness customs, political
factors and constraints, e:onomlC development, and multinational market groups; management of inter
national trade, inclUding market potentials, marketing researCh, internatIonal organization, channels of
distributIOn, sales promotion, pricing, credit, and financing; case materials used.

8047. MARKETING STRATEGY, (4 cr: prereq 3000 or 8000)
Managing the marketing function; marketing planning, strategy, and management concepts Managing
the marketIng system; analysIs of market structu reo Extensive use ot cases with a marketing decision
orientation.

8060. MARKETING SYSTEMS. (4 cr, prereq 3000 or 80001
Systems approach to marketing Institutions and their interrelationships in marketing channels. Institu
tional, functIonal, and social aspects of distribution channels. Emphasis on problems of channel manage
ment such as design, conflict, power, and control. Social issues and deVIant systems.

8065. RETAIL MANAGEMENT. (4 cr: prereq 3000 or 8000)
Principles and methods of retail management. Lectures and case materials focus on major decision areas
such as sIte selection, la'fout, merchandising, bUdgeting, and control. Social issues. trends, and future
retailing systems also discussed.

8076. SALES PROMOTION MANAGEMENT. (4 cr: prereq 3000 or 8000)
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 sell
ing IncludIng establishing, directing, and controlling a field sales force: promotional budgets, Case
materials used.

8078. MARKETING COMMUNICATIONS. (4 cr: prereq 3000 or 8000)
Design and evaluation of marketing communications: communication theory, theories of persuasion and
attitude change, message creation and execution, marketing communications media and audience re
search data, and methods of measuring communication effectiveness_ Deals primarily with communica
tions theory and research and not management of marketing communicatIOns activity.
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8080. INDUSTRIAL AND GOVERNMENTAL PROCUREMENT. (4 cr; prereq 3000 or 80001
Procurement of supplies, equipment, and complete systems by industrial firms and governmental agen
cies. Quantity and quality decisions, forward buying, pricing decisions, and vendor selection decisions
common to both industrial and governmental purchases. Unique problems of the acqUIsition of techno
logical systems by governmental agencies.

8084. PRICE POLICY. (4 cr; prereq 3000 or 8000)
Managerial aspects of pricing decisions. Methods used and factors considered in developing and revising
pricmg policies In a variety 01 organizatIonal contexts. Topics Include Influences on price of demand,
costs, competittOn, and legal constraints; pricing strategies and tactics; pricing models.

8086. PRODUCT POLICY. (4 cr; prereq 3000 or 8000)
Determination of what products and services an organization should offer. Modification of existing
product lines, planning and evaluatIon of new ventures, analysis of an organizatlon's porHolio of products
and markets. ExtenSive use of cases drawn from consumer and Industrial manufacturing, retailing, and
not~for-profit institutions.

8090. MARKETING TOPICS. (4 cr; prereq 3000 or 8000)
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 3000 or 8000. or equiv)
Survey, observational, and experimental techniques used In marketmg research. Application of these
techniques to selected marketing problems. Class project involves utilizing one or more of these tech
niques to study an actual marketing problem.

8098. INTRODUCTION TO CONSUMER BEHAVIOR. (4 cr; prereq 3000 or 8000)
Applications of 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, managerial implications of consumer research and consumerism.

8800. SEMINAR: MARKETING THEORY. (4 cr; prereq 3000 or 8000 or equiv. #)

8810. SEMINAR: CONSUMER BEHAVIOR. (4 cr)

8820. SEMINAR: SOCIAL AND ECONOMIC ASPECTS OF MARKETING. (4 cr; prereq 3000 or 8000, consent of
adviser. # in field covered)

8990. READINGS IN MARKETING. (Cr ar; prereq 3000 or 8000, consent of adviser. # in field covered)
Readings useful to student's individual program and objectives that are not available in regUlar course
offerings.

8995. GRADUATE RESEARCH IN MARKETING. (Cr ar; prereq 3000 or 8000. consent of adviser. # in field
covered)

Individual research on an approved topic appropriate to the student's program and objectives.

Operations Management (OM)
5050. PROJECT MANAGEMENT. (4 cr; prereq 3000 or #)

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.

5056. ANALYSIS AND SYSTEMS-PRODUCT FLOW. (4 cr; prereq 3000 and QA 3055 or #)
The functions of forecasting, inventory control, and scheduling applted to plannmg and controlling
product flow. Taught from an information systems pOInt of view with applicatIons to manufacturing and
service industries. Computer packages used and evaluated.

5057. ANALYSIS AND SYSTEMS-PROCESS MANAGEMENT. (4 cr; prereq 3000 or #)
The systems approach applied to design and control of an operations process. Topics include facilities
planning, Quality management, technology selection. and productIVity planning and control. Case studies
and computer packages used in conjunction with lectures

8000. INTRODUCTION TO OPERATIONS MANAGEMENT. (4 cr, §3000)
Concepts and principles related to management of operating functions. taught from a managerial point of
view. Examples from service industries. nonprofit organizations, and manufacturing. Relationships to
other business functions and envIronment stressed. Topics include overview of operations, planning
operating processes, productivity measure.ment. standards, allocation of resources, forecastlOg, con
cepts of quality, Inventory management, prinCiples 01 scheduling. and operational control information
systems.
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8215. OPERATIONAL FORECASTING. (4 cr; prereq 5056 or #)
Forecasting models for operational problems of inventory, aggregate planning, and scheduling. Various
methods of time series analysis. Applications of compuler packages to forecasting problems.

8220. INVENTORY MANAGEMENT. (4 cr; prereq 5056 or #)
ApplicatIons of Inventory concepts and models to manufacturing, service, and distribution organizations.
Topics include matenals requirements planning and replenishment of Inventory models. Advanced com
puter packages and readings assigned.

8221. RESOURCE PLANNING AND SCHEDULING. (4 cr; prereq 5056 or #)
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.

8838. MANAGEMENT SCIENCE COLLOQUIUM. (1 cr [may be repeated for cr]; S-N only)
Weekly meetings of interested students and faCUlty members to hear lectures related to some area of
management sCience; presentations by departmental faCUlty members, outside faculty members. doctoral
students, members of the local business community, and Invited out-ot-town speakers. Strongly recom
mended for all management science graduate students

8850. TOPICS IN OPERATIONS MANAGEMENT. (Cr ar; prereq 8000 or equiv)

8990. READINGS IN OPERATIO~IS MANAGEMENT. (Cr ar; prereq consent of adviser and #. 2nd-yr grad
student, requisite il1troductory courses)

8995. GRADUATE RESEARCH IN I)PERATIONS MANAGEMENT. (Crar; prereq consent of adViser and #, 2nd-yr
grad student. requisite introductory courses)

Research projects on a specific problem completed in cooperation with a business firm.

Quantitative Analysis (QA)
5000. BASIC METHODS OF MANAGEMENT SCIENCE. (4 cr; prereq 3055)

Skill building course In quantitative methods. TopIcs Include decision theory, decision trees, linear
programming, goal programming. stochastic models, and simulation.

5161. ADVANCED TOPICS IN MANAGEMENT SCIENCES. (4 cr; prereq 3055)
Emphasis on current appliGations.

5171. STATISTICAL METHODS FOR SAMPLE SURVEYS. (4 cr; prereq 1050 or equiv)
Introduction to commonly Lised sampling methods. inclUding stratified, multistage, and cluster sampling,
and their application: methods of estimation inclUdIng ratio and regresslOn estimates: design of surveys
taking into account costs: statistIcal measurement and control of nonsampling errors. Case analysis.

8100. PROBLEM FORMULATION IN MANAGEMENT SCIENCE. (4 cr; prereq 5000 or equiv)
Skill building course in model formulation for administrative decision making concerning structured and
unstructured problems.

8110. IMPLEMENTATION OF MANAGEMENT SCIENCE. (4 cr; prereq 5000 or equiv)
Survey of current evidence (as reported in literature and research) regarding Implementation of manage
ment science concept and methodology.

8191. STATISTICAL METHODS I: ESTIMATION AND TESTING. (4 cr; prereq 1050 and Math 1142)
Tests on nature of population and population characteristics. Normal, t, chi square, and F distributions;
nonparametnc estimation and tests. Multiple regression and correlation. Other measures and tests of
association. Applications to business problems.

8192. STATISTICAL METHODS 1/: REGRESSION. (4 cr; prereq 8191 or equiv)
Regression and correlation methods; Indicator variables: other curve fitting methods: application to
problems in administration.

8193. ANALYSIS OF VARIANCE AND EXPERIMENTAL DESIGN IN BUSINESS. (4 cr; prereq 8191 or equiv)
Analysis of variance for orle-way. two-way, and multlway data, Basic concepts of statistical design and
analySIS of results. Randomized block. Latin square. crossover, factorial designs: confoundIng: estimation
and comparison of effect: response surfaces: applications In business administration.

8219. SIMULATION TECHNIQUE:S. (4 cr; prereq 5000. MIS 3099)
Introduction to simulation: models, rationale, and analysis. Principles of Monte Carlo simulation. Survey of
types of Simulation. Experimental design for simulation.

8231. LINEAR PROGRAMMING. (4 cr; prereq 5000 or equiv)
Introduction to the linear programming area. Development of linear programming. mathematical content
of algorithms. and methods and applications that illustrate the techniques. Problem formulation, Simplex
methods and variants, network problems, probabilIstic lInear programs, and decomposition.
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8236. STOCHASTIC PROCESSES. (4 cr; prereq 5000 or #)
Development of models of discrete state probabilistic processes, Markov chains, birth and death proc
esses, and queuing models. For graduate students interested in applying these models to operational
problems

8271. STATISTICAL DECISION THEORY. (4 cr; prereq 8191 or equlv)
DecIsIon making under conditions of certainty and uncertainty; utility theory: statistical decision theory:
risk and risk function; deciSion functions; admissibility, sufficiency; Bayes decision rules; relation of
classical statistics to statistical decision theory: applications to business

8361. SEMINAR: MATHEMATICAL PROGRAMMING. (Cr ar; prereq 8231)
Formulation of large-scale linear systems. Problems In production scheduling, allocation. transportation,
capital bUdgeting, network flows, input-output analysis, etc. Solution by decomposition and column
generation. Formulation of integer and 0-1 constraints Cutting plane and branch and bound methods

8371. SEMINAR: DECISION THEORY. (Cr ar; prereq 8191)

8381. SEMINAR: STOCHASTIC MODELS. (CT ar; prereq 6236)

8838. MANAGEMENT SCIENCE COLLOQUIUM. (1 cr [may be repeated fcr cr]; S-N only)
Weekly meetings of interested students and faculty members to hear lectures related to some area of
management science; presentations by departmental faculty members, outside faculty members, doctoral
students, members of the local business community, and Invited out-of-town speakers HIghly recom
mended for all management science graduate students,

8850. TOPICS IN QUANTITATIVE ANALYSIS. (Cr ar; prereq 3055)
Forum for a broad range of state-of-the-art tOPiCS in the area of management sCiences. Helps students
develop an understanding and awareness of a variety of management science tOpICS

8990. READINGS IN QUANTITATIVE ANALYSIS. (Cr ar; prereq #)

8995. GRADUATE RESEARCH IN QUANTITATIVE ANALYSIS. ICr ar. prereq #)

Risk Management and Insurance (Ins)
8100. RISK MANAGEMENT AND INSURANCE I. (4 cr. §3100)

Recognizing and evaluating the property, liability, and personnel risks facing a business firm, a family, or
other economic unit. Tools of risk management-retention, loss prevention, and insurance-and condi
tions under which they should be used. Selecting and dealing with an insurer. Public policy issues-go
vernment regulation, social Insurance, health Insurance and pension legislation, and automobile Insur
ance problems.

8101. RISK MANAGEMENT AND INSURANCE II. (4 cr; prereq 8100)
Evaluation of various models for determining whether to buy insurance, what policy limits to purchase,
and what size deductible to include. Cases illustrating vanous risk management principles and practices.
Development of a risk management game.

8200. LIFE AND HEALTH INSURANCE. (4 cr. §3200: prereq 3100 or 8100)
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 planntng. Business uses of indlvlduallJfe and health Insurance. Selection of a life and health
insurer.

8210. ECONOMIC AND SOCIAL SECURITY. (4 cr. §3210. §Econ 5534)
Public and private approaches to problems of economic Insecurity and poverty. 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 social insurance and publiC
assistance and proposals such as guaranteed minimum income.

8220. PROPERTY AND LIABILITY INSURANCE. (4 cr. §3220; prereq 3100 or 6100)
Types and property losses and their measurement. Legal doctnnes 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. Selection of an insurer. SOCial issues such as
availability of Insurance, malpractice, and no·fault automobile Insurance.

8230. ACTUARIAL SCIENCE PRINCIPLES. (4 cr. §3230; prereq Math 1142 or #)
Calculation of net premiums, gross premiums, reserves, and nonforfeiture values for major life insurance
contracts. Impact of assumed mortality, interest, and expense assumptions upon these items.

8231. LIFE CONTINGENCIES. (4 cr. §3231. prereq 8230 or #)
Advanced topics on compound interest and annuities certain, the measurement of mortality, life insur
ance, and annuity premiums and reserves. MultJllfe functions. Population problems and mUltlple~decre

ment theory.

8800. SEMINAR: RISK MANAGEMENT AND INSURANCE. (4 cr; prereq 3100 or 8100 and #)
Selected topics in risk management and Insurance.
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8990. READINGS IN RISK MANAGEMENT AND INSURANCE. (Cr ar; prereq consent of adviser, # in field
covered)

Readings useful fo student's individual program and objectives that are not available in regular course
offerings.

8995. GRADUATE RESEARCH IN RISK MANAGEMENT AND INSURANCE. (Cr ar)
Research topics tailored 10 student needs.

Transportation and Business Logistics (Tran)
5134. TRANSPORTATION AND BUSINESS LOGISTICS TOPICS. (4 cr [may be repeated for cr]; prereq 3054 or

8154 and #)
Specialized topics In field of transportation and business logistics; topics change from quarter to quarter.

5194. GOVERNMENT PROMOTION OF TRANSPORTATION. (4 cr; prereq 3054 or 8154 or #)
The need for, form of, administration of, and impact of government promotion and subsidy of rail, highway,
aIr, water, and urban transportation ;n the United States.

5195. GOVERNMENT ECONOMIC REGULATION OF TRANSPORTATION. (4 cr; prereq 3054 or 8154)
The need tor, form of, administration of, and impact of government economic regulation of rail, highway,
air, pipeline, and water transportation in the United States.

8154. FUNDAMENTALS OF TR.~NSPORTATION.(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, an,j water transportation. Administration of transportation by users of transporta
tion, providers of transpclrtatlon (carners), and government.

8264. BUSINESS LOGISTICS. (5 cr, §3064; prereq 3054 or 8154)
Control of the flow of physical product by the firm. TopiCS include rate negotiation. transportation
alternatives, logistics information systems, inventory control, warehouse operations and location, and
logistics system design.

8284. CARRIER MANAGEMENT. (5 cr. §3084; prereq 3054 or 8154)
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 shlpper·carrier inter"ace.

8804. SEMINAR: TRANSPORT.~TIONAND BUSINESS LOGISTICS. (4 cr; prereq 3054 or 8154 or #)

8990. READINGS IN TRANSPORTATION AND BUSINESS LOGISTICS. (Cr ar; prereq consent of adviser, # In

field covered)
Readings useful to studE'nt's individual program and objectives that are not available in regular course
offerings.

8995. GRADUATE RESEARCH IN TRANSPORTATION AND BUSINESS LOGISTICS. (Cr ar; prereq consent of
adviser, # in field covered)
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METALLURGY AND MATERIALS SCIENCE
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Professor
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Lanny D. Schmidt, director ot graduate study
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Chemical Engineering and Metallurgy and Materials Science

Degrees Offered-M.S., Plan A; M.S., Plan B offered in metallurgy and materials
science only; M.Ch.E.; M.Met.Mat.S.; Ph.D.

Emphases-Applied fracture mechanics, bioengineering, catalysis, chemical
kinetics, surface chemistry, chemical reactor analysis, control and optimization, fluid
and interfacial mechanics, electron microscopy, metallurgy, molecular theory of rate
processes, nuclear engineering, polymers, rheology, structure-property relation
ships, superconductivity, thermodynamics.

Special Requirements-Three letters of recommendation are required. Gradu
ate Record Examination scores are required for students with degrees in other
disciplines and are suggested for all applicants.

Prerequisites-For major work, a bachelor's degree in chemical engineering,
metallurgy, materials science, polymer engineering, chemistry, or physics. If stu
dents have not met this requirement, they may be required to complete additional
preparatory studies prescribed by their adviser.

Major candidates for the master's or doctor's degree must have completed, as
undergraduate or graduate students, a year's work in physical chemistry.

Examinations-Proficiency examinations for all entering graduate students will
be given once each year, normally prior to the start of the fall quarter.

Language Requirement-Students seeking the Ph.D. degree must demonstrate
reading proficiency in a foreign language. Reading proficiency will be demonstrated
when students have:

1. Passed an intermediate-level reading examination provided by the appropri
ate language department, and

2. Obtained certification from their adviser that they are proficient.

With the approval of their adviser, students may petition the graduate committee
of the department for permission to substitute an alternative program representing
an equivalent amount of effort for the language requirement.

Minor-For majors in chemical engineering or metallurgy and materials science,
mathematics, physics, mechanics, chemistry, or supporting programs are generally
chosen.

Program Requirements-For the M.S., see the General Information section of
this bulletin. For the M.Ch.E. and M.Met.Mat.S, 27 credits, of which 18 must be in the
major field, plus a work-related project. For the Ph.D., 45 credits in major, 21-23
credits In minor or supporting program.

Final Examination for Master's Degree-A final oral examination is required.

Minor Requirements for Students Majoring in Other Fields-Programs are
individually arranged.

Chemical Engineering (ChEn)
5001. MATHEMATICAL METHODS IN CHEMICAL ENGINEERING AND MATERIALS SCIENCE. (3 er; 21eet and

1 ree hrs per wk)
Computer programming with applications to chemical, physical, and engineering problems.

5002. ADVANCED COMPUTATIONAL METHODS IN CHEMICAL ENGINEERING ANALYSIS. (4 er; prereq 5104,
5301)

Applications of numerical treatments to analyses of staged operations and chemical reaction systems.
Methods for optimization and control.

5101. PRINCIPLES OF CHEMICAL ENGINEERING. (4 er)
Energy and material balances applied to chemical engineering systems
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Fields of Instruction

5102. PRINCIPLES OF CHEMICAL ENGINEERING. (4 cr; prereq 5101)
Fluid dynamics and its application to chemical engineering unit operations.

5103. PRINCIPLES OF CHEMICAL ENGINEERING. (4 cr; prereq 5101)
Heat and mass transfer and thelf application to chemical engIneering unit operations.

5104. UNIT OPERATIONS AND SEPARATION PROCESSES. (4 cr; prereq 5101, 31ect and 2 rec hrs per wk)
AbsorptIon, extraction, distillation, stagewise and continuous separations.

5201. THERMODYNAMICS AND MATERIAL STATES. (4 cr; prereq 5101. Chem 5534 or #; 31ect and 2 rec hrs per
wk) Staff

Principles of thermodynamics applied to closed and open syslams and to equilibrium states of homoge
neous and heterogeneous substances, gases, liquids, and solids.

5202. CHEMICAL ENGINEERING THERMODYNAMICS AND KINETICS. (4 cr; prereq 5201)
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 including vapor~llquld systems and reaction
systems at elevated pressures.

5301. CHEMICAL REACTOR ANALYSIS. (4 cr; prereq 5202)
Principles of reactor design for homogeneous and heterogeneous reactions Analysis of reactors from a
kinetic and thermodynamic: pOint of View.

5302. APPLIED REACTOR ANALYSIS. (4 cr; prereq 5301 or equiv)
Treatment of practical chemical reaction systems and the reactors for them Catalysis and Its role in
chemical industry. Analysis of functioning chemical reaction systems such as ammonia synthesis, poly
merizatIon reactors, combustion. sulfur dioxIde removal systems.

5401. CHEMICAL ENGINEERING LABORATORY. (2 cr; prereq 5102, ~5103; 41ab and 1 conference hrs per wk)
Applications of unit operations; principles in fluid flow, heat and mass transfer; experiments wIth reports.

5402. CHEMICAL ENGINEERING LABORATORY. (2 cr)
Continuation of 5401.

5403. CHEMICAL ENGINEERING LABORATORY. (2 cr)
Continuation of 5401.

5501. PROCESS EVALUATION AND DESIGN. (4 cr; prereq 4th yr or #; 3 lect and 3 design lab hrs per wk)
Dynamics of chemical engmeering industries, economics of process evaluation, bases for cost estima
tions. Plant designs prepared and compared with actual installation. Special applications of unit opera
tions, reaction kinetics, and thermodynamics.

5502. PROCESS EVALUATION AND DESIGN, (4 cr; prereq 5501)
(See 5501 i Process design prolecl.

5601. PROCESS CONTROL. (4 cr; prereq 4th yr or #; 3 lect and 2 rec hrs per wk)
Elementary theory of cont'ol and ItS application to chemical processes. Synfhesis of feedback control
loops for linear systems.

5603. ADVANCED PROCESS CONTROL. (4 cr; prereq 5601 or #; 3 lect hrs per wk)
(Continuation of 5601) Advanced tOPiCS in control of processes (e.g .• observabilily and compatibility.
sampled data systems. opllmal control).

5604. PROCESS CONTROL LABORATORY. (2 cr; prereq 5601)
Experiments designed to illustrate and apply control theory. Measurement techniques, calibration, tuning
of controls, characterization of sensors and control circuits.

5701-5702-5703. NUCLEAR REACTOR DESIGN. (3 cr per qtr; prereq #)
Engineering approach to development and application of nuclear reactor theory including basic nuclear
chemistry and physics; mathematical developments and special techniques; design, operation, and
control of homogeneous alld heterogeneous reactors; and nuclear reactor safety and economics. Labora
tory credit available.

5711. FLOW OF FLUIDS IN POROUS MEDIA WITH APPLICATIONS TO OIL RECOVERY. (4 cr; prereq #)

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. BIOCHEMICAL ENGINEERING. (4 cr; prereq 5103 or #; 3 lect hrs per wk)
Biochemical engineering of industrially important biological materials. Microbiological, biochemical, and
chemical conSiderations of these systems and their industrial processing.
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5755. BIOCHEMICAL ENGINEERING. (4 cr; prereq 5103, 5754 or #; 3 lect hrs per wk)
Application of chemical engineering principles to solution of processing problems of industrially impor
tant biological materials. Statistical experimental design of Industrial systems.

5756. BIOENGINEERING LABORATORY. (1-2 cr; prereq 5752 or 5755 or #)
Experiments to demonstrate techniques in industrial biochemical and biomedical processes.

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. ICr ar)
Investigations in chemical engineering. library or laboratory research.

8004. PHYSICAL RATE PROCESSES. (3 cr; 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, Inviscld, irrotational, and other flow approximations; representa~
tive problems with emphasis on chemical engineering applications

8102. PROBLEMS IN FLUID MECHANICS. (3 cr; prereq 8101)
ApplicatlOll of principles to prototypal cases of flow and transfer. Problem solving and critical analysIs of
literature of physicochemical fluid mechanics.

8103. TENSORS AND FIELD THEORY WITH APPLICATIONS TO CONTINUUM MECHANICS. (3 cr; prereq 8201)
Tensor analysis as a basis for classical field theory. Continuum mechanics--equatlons of balance and
constitutIve relatIOns. ApplicatIOns In fluid mechanics, rheology, and statistIcal mechanics.

8104. BOUNDARY AND INTERFACE MECHANICS. (3 cr; prereq 8103; offered 1978-79 and alt 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 1979-80 and alt yrs)
Deformation and flow of non-Newtonian and viscoelastic fluids, plastic mat8f1als, 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, "iscous, and turbulent flow and transport, interphase transfer.

8201-8202-8203. ADVANCED MATHEMATICS FOR CHEMICAL ENGINEERS. (3 cr per qtr: prereq #)
Elements and applications of linear algebra. Intermediate level treatment of linear ordinary and partial
differential equations. Eigenvalue problems and generation of finite Fourier transforms of general type.
Elementary functional analysis. FlTst order partial d"lfferentlal 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 applted 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 of adsorption and reaction on solid surfaces Discussion of modern techniques for Characteri
zation of surtaces such as AES, LEED, UPS, XPS. SEM. and TEM. PrinCiples 01 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 fhe 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.
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8601-8602-8603. MOLECULAR THEORY OF EQUILIBRIUM ANO 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 18601-8602) and (b) transport
phenomena and theory 01 irreversible processes (8602-8603). The major emphasIs is on fluids.

8701. ANALYSIS OF CHEMICAI_ ENGINEERING PROBLEMS. (3 cr; prereq 8203)
Critical analysis of current chemIcal engineering literature.

8702. ADVANCED TOPICS IN CHEMICAL ENGINEERING. (3 cr)

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, tluid dynamiCS, chemical kInetIcs, chemical reactor theory, thermodynamics,
process control, bioengineering, applied mathematics.

Metallurgy and Materials Science (MatS)
5011-5012-5013. INTRODUCTION TO SCIENCE OF MATERIALS. (4 cr per qtr; prereq 3rd-yr IT student)

Relation between atomic structure and physical properties of metals, semiconductors, glasses, polymers,
ceramiCS, and composites.

5101. THERMODYNAMICS AND MATERIALS STATES. (4 cr; prereq ChEn 5101, Chem 5534 or #; 31ect and 2 rec
hrs per wk)

(Same as ChEn 5201) Principles of thermodynamiCs applied to closed and open systems and to equilibri
um states of homogeneous and heterogeneous substances, gases, liquids, and solids.

5102. THERMODYNAMICS AND KINETICS OF THE SOLID STATE. (4 cr; prereq course In chemical thermody
namiCS)

Theory of solids, heterogeneous equilibria, free energy composition diagrams, diffusion and reaction
kinetics.

5111. MATHEMATICAL METHODS IN CHEMICAL ENGINEERING AND MATERIALS SCIENCE. (2 cr)
(Same as ChEn 5001) CO'Tlputer programming with applicalfons to chemical, physical. and engineering
problems.

5201. EXPERIMENTAL TECHNIQUES IN MATERIALS SCIENCE. (4 cr; prereq #)
Electron microscopy (both transmiSSion and scanning). microprobe analysis, energy electron diffraction
and Auger analysIs, Lectures on theory of operation and methodology of analysis using these new
techniques supplemented with extensive laboratory instruction. EmphasIs on quantitative studies.

5301. CONTROL OF MECHANICAL PROPERTIES IN METALS AND ALLOYS. (4 cr; 31ect and 21ab hrs per wk)
Mechanical properties 0'; metals and alloys discussed In terms of dislocation behavior, creep, fatigue,
fracture toughness. Control of mechanical properties through manipulation of microstructure by metal
processing: the drawing, forging, roiling, and forming processes.

5303. ANALYSIS OF METALLURGICAL PROBLEMS. (4 cr; 2 lect and 4 lab hrs per wk)
Specialized metallurgica' subjects such as embrittlement of steels, residual stresses, wear, and fatigue in
metals, with emphasis on failure analysis.

5401-5402-5403. PRINCIPLES OF PHYSICAL METALLURGY. (4 cr per qtr; prereq 5012 or #)
Fundamentals of solidification. transformations: strength, deformation, and fracture of solids, casting
hardenabillty, heat treatment of alloys: surface treatment, joining, working of metals.

5450. CORROSION OF METALS. (3 cr; background In materials sCience and thermodynamics desirable)
ElectrochemIcal theory, mechanisms of corrosion, theorres of passiVity, Influence of environmental fac~

tors on corrosion. High temperature oxidation, corrosion control, organic coatings, alloying, inhibitors.

5481-5482-5483. SPECIAL PROBLEMS IN PHYSICAL METALLURGY AND MATERIALS SCIENCE. (Cr and hrs
ar; prereq sr)

Library or laboratory stLidies of scientific or engineering problems in physical metallurgy and materials
SCIence.

5520. QUANTITATIVE METALLOGRAPHY AND ELECTRON MICROSCOPY. (3 cr; 2 lab hrs per wk)
Microstructure of materials, temperature measurement and control, equilibrium diagrams, quantitative
metallography, electron microscopy

5521. X-RAY METALLOGRAPHY. (3 cr; 2 lab hrs per wk)
PhysIcs of X-ray dIffraction, powder patterns. crystal orientation, microradiography, application to metal
lurgy and materials science, solvus determination, phase equilibria, structure of cold-worked metals.
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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 distri
bution, network formation, macromolecules in solution and their characterization, glassy and crystalline
state, rubber elasticity. tlow and viscoelasticity. environmental degradation.

5620. POLYMER PROCESSING. (4 cr: prereq engineenng transport phenomena or #: 3 lect and 1 open lab-
recitation hrs per wk)

Polymer processing principles and applications: rheology of long chain molecules, flow In simple geome
tnes, die design, mixing, thermal properties, heat transfer and phase change; thermoplastic operations
-extrusion, calendaring. forming, and molding; thermoset operations.

5630. POLYMER PHYSICAL PROPERTIES. (4 cr: prereq 5011 or 3400 and MatS/Chem 5610. or #: 3 lect and 1
open lab hrs per wk)

Polymer structure-property relations: structure and morphology of the crystalline and amorphous state.
Crystallization kinetics, vltrtfication and the glass transition, mechanical properties. failure, permeability,
optical and electrical properties, polymer composites, effect of processing on properties.

8110. THERMODYNAMICS OF CONDENSEO PHASES. (3 cr: prereq #)
Classical equilibrium thermodynamics for systems of constant and variable composition, Techniques for
measurement of thermodynamic properties. Application of thermodynamic principles to primary and
secondary electrolytic cells, thermoelectricity, elastIC and magnetic systems.

8111. TRANSPORT PROCESSES IN SOLIDS. (3 cr: prereq #)
Coupled processes such as thermoelectric power, thermotransport, and electrotransport are analyzed
within the framework of the thermodynamics of Irreversible processes. Atomic diffUSion in condensed
phases considered in terms of many body interactIons

8112. SOLIO STATE REACTIONS. (3 cr: prereq #)
The kinetics of phase transformations and processes such as oxidation and epitaxial layer formation are
considered in the framework of modern concepts of nucleation and growth theory such as the theory of
sprnodal decomposition.

8210. CRYSTALLINE PROPERTIES OF METALS. (3 cr)
Geometry and properties at metal crystals, X-ray diffraction, electrical and thermal conductivity. Hall effect
optical properties, and elastic and plastic behavior of metals.

8211. MODERN THEORY OF METALS ANO ALLOYS. (3 cr; prereq 8210 or #)
Free electron theory of metals and application. Imperfection in crystals.

8212. IMPERFECTIONS IN METALS. (3 cr: prereq 8211 or #)
Theory of imperfections and their effects on properties of metals.

8213,8214. STRUCTURE AND COHESION OF METALS AND SEMICONDUCTORS. (3 cr per qtr: prereq 8212)
BasIc physical theory of bonding in metals, alloys, and semiconductors; stability of phases and elastic
constants of these materials. Crystal structures of the various systems discussed and related to fundamen
tal parameters such as sizes of atoms and electronic structure of the crystal. Topics include applications of
tight bonding approximation, Wigner-Seltz method, etc., to problems of calculating equilibrium struc·
tures, heats of solution, and energies of formation of defects

8220. TOPICS IN LOW TEMPERATURE METAL PHYSICS. (3 cr)
Temperature dependence of resistiVity, thermal conductivity, and specific heats, general equations for
electron scatterrng by photon·electron interactions and imperfections, experimental low temperature
technIques, claSSIcal and quantum theones of superconductivity, type II superconductors, applications of
superconductors, low temperature X-ray work, and low temperature magnetic measurements.

8301. ELECTRON INTERACTION WITH SOLIDS. (3 cr: prereq #)
Physical principles involved in the process of interactions of electrons with solids with emphasis on the
coherent interaction such as Bragg diffractlon from crystalline materials. The radial dIstributIon function
reSUlting from interaction 01 electrons With atoms is calculated and used as a beginning point for
development of dynamical and kinematical theories of electron diffraction. These theories are applied to
the problem 01 interpreting images from the electron microscope and of electron diffractIOn patterns from
low energy diffraction systems.

8310,8311. THEORIES OF MECHANICAL BEHAVIOR OF SOLI OS. (3 cr per qtr)
The theoretical analysis of the mechanical behavior of 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·integral techniques.

8320. HIGH TEMPERATURE PROPERTIES OF MATERIALS. (3 cr)
Fundamental studies of refractory metals and ceramics. Phase diagrams, crystal chemistry, thermody
namics, mechantcal and electrical properties.

8401,8402. TRANSFORMATIONS IN ALLOYS AND ORIGINS OF MICROSTRUCTURE. (3 cr per qtr: prereq 5403
or #)

Factors governing polycrystall1ne microstructures, including topology of two-dimensional and three
dimensional cellular arrays, nature of grain boundaries and interfaces, recovery, recrystallization and
grain growth, allotropic transformation, eutectoid decompositIOn, martensitic transformations, precipita·
tion reactions.
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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)
Scattenng of electrons by solids. mass thickness. and diffraction contrast. Kinematic theory of diffraction
and image interpretation. Clemlcal and structural analysIs by electron diffraction X-ray energy microan
alysis 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 or transmission 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.

CHEMICAL PHYSICS
Professor

John E Wertz. head. director of
graduate study

Bryce Crawford, Jr,
John S Dahler
H Ted DavIs
Claylon F. GIese
Allen M. Goldman
J Woods Halley
Morton Hamermesh
Robert M. Hex!er
Sanlord LIpsky
Rufus W. Lumry
C Alden Mead
Wilmer G Miller
Alber! J. Moscowi!z

Allred 0 C Nier
John Overend
William T. Peria
Stephen Prager
Lanny D. Schmid!
Donald G Truhlar
Walter Weyhmann

ASSOCiate Professor

Rober! G Bryon!
Charles E Campbell
W Ronald Gentry

Assistant Professor

David A. Dixon

Doctor's Degree-The Ph.D. program in chemical physics includes course work
in physics, chemistry, and mathematics to provide an adequate general background
and allow for development of the student's particular interests. A three-member
committee will be assigned by the director of graduate study to advise each student
from the time of entering the program through passing the preliminary examinations.
Thesis research will be directed by a member of the chemical physics faculty.
Candidates will enjoy the facilities of both the departments of chemistry and physics
and will be eligible for fellowships available in either. Candidates are expected to
attend and participate in appropriate seminars in both physics and chemistry.

Prerequisites-Adequate preparation in mathematics, intermediate physics,
and physical chemistry. acceptance by the Graduate School; and willingness of
either the Department of Physics or the Department of Chemistry to provide support.

Requirements for Candidacy-raj Demonstrate proficiency in elementary phys
ical and inorganic chemistry by passing a proficiency examination in each By
petition, an examination in such areas as optics, solid state physics, or nuclear
physics may be substituted for the examination in inorganic chemistry. (b) Pass the
final examination in a course in thermodynamics. (c) Pass final examinations (with or
without taking the courses) in three appropriate courses at the graduate level in both
physics and chemistry. (d) Pass final examinations in either Phys 5151,5152,5153 or
Chem 8531, 8532, 8533

language Requirement-Reading proficiency in one of the following: German,
French, Russian. This requirement will normally be satisfied before the preliminary
examination is taken.
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Preliminary Examinations-The candidate may elect to take either:

1. The written examinations in physics.
2. Four cumulative examinations in physical chemistry. The preliminary oral

examination may be taken after passing three cumulative examinations and
two quantum mechanics course examinations, and satisfying the language
requirement.

CHEMISTRY (Chern)
Professor

Paul G, Gassman, chairman
Harold S Swofford, Jr .. dtrector of graduate study
Victor A. Broomfield
Robert C Brasted
C Doyle Bntton
Bryce L. Crawford, Jr.
John S. Dahler
H. Ted Davis
Raymond M. Dodson
Stuart W Fenton
Robert M. Hexter
Maurice M. Kreevoy
Edward Leefe
Sanford Lipsky
Rufus W. Lumry
C Alden Mead
Edward J Meehan
Wilmer G. Miller
Albert J. Moscowifz
Wayland E Noland
John Overend

Stephen Prager
Warren L. Reynolds
Donald G. Truhlar
John E Wertz

Associate Professor

Richard F Borch
Robert G Bryant
Peter W, Carr
Lawrence E. Conroy
John E Ellis
W. Ronald Gentry
Jack Z Gougoutas
Gary R. Gray
LouIs H. Plgnolet

Assistant Professor

David A. Dixon
John F Evans
William E, Farneth
Thomas P. Hoye
Brock Siegel

Graduate work in the Department of Chemistry is organized into four specialty
areas- bio-organic and biophysical chemistry: chemical instrumentation and analy
sis/inorganic chemistry: organic chemistry: and physical chemistry.

In addition to completion of the prescribed work, candidates are expected to
show a maturity acquired through intensive study of the literature and methods of
chemistry.

Prerequisites-For a major in chemistry, all candidates must offer the substan
tial equivalent of the courses in analytical chemistry, inorganic chemistry, organic
chemistry, and physical chemistry required of undergraduate majors in the Minneso
ta chemistry curriculum; at least 1 year of college physics; and college mathematics
through calculus.

A minor in chemistry can be arranged through consultation with the director of
graduate study.

Special Requirements-The Graduate Record Examination (aptitude and ad
vanced sections) is required for fellowship consideration. Three letters of recom
mendation are required for all applicants.

Foreign students applying from overseas are expected to score at least 550 on
the TOEFL Test. Foreign students within the country must furnish letters from U.S.
faculty members attesting to their ability to understand technical instruction and
converse in English.

Proficiency Examination-Students working toward any graduate degree in
chemistry are required to take a set of four proficiency examinations, one in each of
the fields of analytical, inorganic, organic, and physical chemistry. These examina-
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tions are taken on entrance and are offered in the fall during the week preceding the
first day of classes and again during the week following the close of the winter
quarter. The results of these examinations are used for gUidance. Candidates for the
Ph.D. degree are expected to satisfy the proficiency requirements in all four fields
during their first academic year in residence. Candidates for the M.S. degree are
expected to pass the proficiency examination in their major field during their first
academic year in residence. Further information, including recommended texts for
study purposes, may be obtained on request from the department.

M.S. Degree-Plan A and Plan B are offered in all specialty areas.

Ph.D. Degree-Work for the Ph.D. is offered in all specialty areas.

Course Requirements-Normally, Ph.D. candidates must complete 36 quarter
credits of work in approved graduate courses. In addition, they must register for
some seminar credits. Typical programs for the specialty areas follow.

Bio-organic and biophysical chemistry:
Required: 5522, 5601; BioC 5001, 5002.
Recommended: Additional courses to total 36 credits

5342,5523,5524,8301,8304,8305,8531,8532,8533,8541,8542,8543,8612.

Chemical instrumentation and analysis:
Required: 5122, 5127', 5139, 8104, 8129, and available in alternate years, 5128 and

8133.
Outside: 16 or more credits, typically from other areas of chemistry, biochemis

try, physics, or electrical engineering.

Inorganic chemistry:
Recommended: Typically, five 4-credit courses: 5741,5742,5743,5745,5746. In

addition, approximately 16 cr from other areas of chemistry or biochemistry
or special topics; occasionally from mathematics or physics. Chemistry
choices might include: 5309, 5802, 5803, 8211,8212,8301,8302,8531,8532,
8533.

Organic chemistry:
Required: 8301, 8304, 8305. In addition, students must complete a minimum of

two selected topics courses in organic chemistry: 5802, 5803, 5991, 5992,
5993, 8302, 8341, 8343, 8991, 8992, 8993, 5342, 5343, 5344. A minimum of
nine courses for a minimum of 30 quarter credits is required for this special
ization.

Physical chemistry:
Strongly recommended: 8531, 8532, 8533, 8541, 8542, 8543.
Other courses from: 8534, 8535, 8536, 8544, 8545, 8571, 8572, 8581. Suitable

supporting or minor programs courses chosen from: Math 5512, 5567, 5568,
5569,5601,5602,5603,5242,5571,5572, 5573; ChEn 8601,8602, 8603,8402;
Phys 5010, 5011, 5012, 5021, 5022, 5023, 5025, 5851, 5852, 5853.

Courses for the M.S. degree are chosen from the recommended or required and
outside courses of the specialty area in accordance with Graduate School require
ments for number and distribution of credits for the degree.

Procedures are available for satisfying course requirements through special
examination rather than course registration.

Language Requirement-Candidates for the M.S. or Ph.D. degree must demon
strate a reading knowledge of some foreign language. This may be German, or
another language approved by the Graduate Committee. The requirement may be
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met by passing a reading test given by the Department of Chemistry. If the require
ment is satisfied by presenting appropriate undergraduate credits, the research
adviser must certify that the student has made use of the language while in Graduate
Sctwol. For further information, see "Language Requirement" in the master's and
Ph.D. descriptions in the General Information section of this bulletin.

Final Examination for the Master's Degree-Students will take a final oral
examination.

Preliminary Examinations-Written preliminary examinations are given in the
areas of organic chemistry and bio-organic and biophysical chemistry. The other
three areas use the cumulative system of written examinations. When departmental
requirements have been satisfied, the student may proceed to the preliminary oral
examination.

5122. ADVANCED ANALYTICAL CHEMISTRY. (4 cr; prereq 1 yr organic chemistry and one course in thermody
namics)

Equilibria in aqueous and nonaqueous systems.

5126. MODERN ANALYTICAL CHEMISTRY. (4 cr; prereq 3332 and 3335; primarily for chemical engineering
majors; 2 lecl hrs and two 3-hr labs per wk)

Strategies and techniques for solving modern analytical problems. The use of modern instruments in
analysis.

5127. ANALOG AND DIGITAL INSTRUMENTATION. (5 cr; prereq Phys 1291, Math 1231 or 1331, orequiv, or#; 4
lecl and 3 lab hrs per wk)

Basic principles of electronic design and circuitry, servo systems, operational amplifiers, feedback
control, oscillators, digital gates. converters for signal processing and control of measurement systems.

5128. THE SMALL COMPUTER IN THE CHEMICAL LABORATORY. (5 cr; prereq 5127 or #; 31ect hrs and tw04-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 chemi
cal experiment.

5133. CHEMICAL INSTRUMENTATION AND ANALYSIS. (5 cr, §5126; prereq 1133.5534; 31ect hrs and two 4-hr
labs per wk)

Methodology and practices for solving analytical problems. Application of modern instrumental tech
niques and analysis

5139. CHROMATOGRAPHY AND SEPARATION SCIENCE. (4 cr; prereq 5133 or equiv or #; 31ect and one 3-hr
lab per wk)

Fundamental and practical aspects of gas liquid chromatography, modern liquid chromatography, elec
trophoresis, and other technIques used for analyses and separations.

5211. ADVANCED CHEMICAL KINETICS. (4 cr; prereq 5535 or equiv)
Factors that govern the rates of chemical reactIons in both gaseous and condensed phases Deduction of
reaction mechanIsms from rate data and theoretical interpretation in terms of dynamical and statistical
models. Coupled reactions.

5212, CHEMICAL DYNAMICS IN SOLUTION. (4 cr, §8212; prereq undergrad physical chemistry course with a
section on kinetics or #)

Substitution reactions; electron·transfer reactions; electrode reactions: linear free energy relationships;
structure of intermediates; ion·pairing. solvent effects, ionic strength; diffusion·controlled processes;
cage eHects.

5301. SPECTRAL METHODS OF ORGANIC QUALITATIVE ANALYSIS. (4 cr, §8302; prereq 33030r 33330requiv;
3 lecl and 1 conf hrs per wk)

Practical application of nuclear magnetic resonance, mass, ultraviolet infrared spectral analysis to solu
tion of organic problems.

5302. ORGANIC SYNTHESIS. (4 cr; prereq 3303 or 3333 or equiv; 8 lab and 2 cont hrs per wk)
Reactions of typIcal functional groups and introductIon to modern laboratory methods of organic synthe·
sis.

5305. INTERMEDIATE ORGANIC CHEMISTRY. (4 cr; prereq 3303 or 3333 or equiv; 31ect and 1 rec hrs per wk)
Introduction to various aspects of physical organic chemistry with applIcation to typical chemical prob
lems. R~actions of typIcal functional groups and introduction to modern laboratory methods of organic
syntheSIS.

5309. APPLICATIONS OF MOLECULAR ORBITAL THEORY IN ORGANIC CHEMISTRY. (4 cr: prereq 5536 or
Phys 3501 or #)

Application of quantum mechanics to organic reactions and photochemistry.
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5342. CHEMISTRY OF NATURAL PRODUCTS. (3 cr; prereq 3303 or 3333 or equiv; offered 1978-79 and all yrs)
BiosynthesIs of secondary natural products with emphasis on alkaloids. terpanes. and acetogenins.

5343. CHEMISTRY OF NATURAL PRODUCTS (STEROIDS). (3 cr; prereq 3303 or 3333 or equiv; offered 1978-79
and alt yrs)

Steroidal hormones. their isolatIon, proof of structure. synthesis, and action.

5344. HETEROCYCLIC COMPOUNDS. (3 cr; prereq 3303 or 3333 or equiv; offered 1979-80 and alt yrs)
TYPical classes of heterocycllc 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 conf 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.

5522. PHYSICAL BIOCHEMISTRY OF SOLUTIONS. (4 cr. §BioC 5522; prereq 2 qtrs physical chemistry...BioC
5001 or Bioi 3021 desirable)

Physical chemistry of equilibrium and transport phenomena in solution, with application to biochemical
systems. Macromolecular solutions, phase transitions, cooperative binding. conformatIOnal transitions,
protein polymerization. micelle formation, sedimentation equilibrium and velocity. translational and
rotational diffusion, viscosity.

5523. PHYSICAL BIOCHEMISTRY: STRUCTURE AND INTRAMOLECULAR FORCES. (4 cr. §BioC 5523; prereq
5522 or 2 qtrs physical chemistry plus # ...some biochemistry desirable)

Scattering and diffraction, optical and magnetic resonance spectroscopy. ApplIcation to proteins, nucleic
acids. and synthetic anal09s.

5524. BIOPHYSICAL CHEMISTRY: DYNAMICS. (4 cr. §BioC 5524; prereq 2 qtrs physical chemistry ...BioC 5741.
5002 or equlv desirable)

ApplicatIon of thermodynamics, statistical mechanics, and chemical kinetics to biological systems. Theo
retical and experimental enzyme kinetiCS, solvent effect, structure-function relation.

5530. THERMODYNAMICS. (4 cr prereq minimum 2 qtrs physical chemistry)
Application to gases. chemical reactions, solutions, phase eqUilibria.

5531. FOUNDATIONSOF QUANTUM CHEMISTRY. (4 cr. §5533. §5536; prereq Phys 1291 orequiv plus Math 3211
or 3411 0' eqUiv and #)

Postulates of quantum mechanics. Introduction to wave functions, solutions of the Schroedinger equa
tion, variation and perturbation theory. modern techniques for calculating bound state wave functions and
electronic energies of moll~cules

5533. QUANTUM CHEMISTRY. (4 cr. §5531; prereq 1yrcollege chemistry, Phys 1291 or~Phys 1291. or 1106 With
#. Math 3211)

Principles of quantum mechanics with applications to atomic and molecular structure and to spectros
copy.

5534. CHEMICAL THERMODYNAMICS. (4 cr; prereq 1 yr college chemistry. 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) OE~veloping statistical thermodynamics and the kmetic 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 %535)
Experimer,ts in thermodynamics and reaction kinetics.

5571-5572. MOLECULAR SPECTROSCOPY. (4 cr per qtr; prereq 5533 and 5536 or 5531 or equiv for 5571)
Examination of vanous types of molecular spectroscopy from the standpoint of how structure information
is obtained from spectra.

5574. MOLECULAR STRUCTURE AND SCATIERING. (3 cr; prereq 5572)
Determination of geometflcal structure of molecules by X-ray, electron and neutron scattering Effect of
internal molecular motions on the structural determination. Inelastic scattering and molecular energies.

5580. PHYSICAL CHEMISTRY OF POLYMERS. (3 cr: prereq 5534 or 5535 or #; offered 1980 and alt yrs)
Molecular weight distribution, statistical mechanics of polymer solutions, network polymers. viscosity,
light scattering, vlscoelas!lc behavior.

5601. BIOORGANIC CHEMISTRY. (4 cr: prereq 3303 or 3333 or equiv)
Chemistry of biologIcally Important functional groups and compounds including amino acids. lipids.
carbohydrates. organophosphates. Techniques for radiolabeling and for synthesiZing analogs of biologi
cally active molecules.
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5610. PRINCIPLES OF POLYMER SCIENCE. (4 cr. §MatS 5610; prereq physical chemistry or #; 31ect hrs and one
3-hr lab per wk)

Polymer synthesis and physical chemistry: polymerization kinetics, molecular weight distribution, net
work formation, macromolecules in solution and their characterization, the glassy state, rubber elasticity,
flow and vIscoelasticity, environmental degradation.

5731. INORGANIC CHEMISTRY I. (3 cr; prereq 5533: 3 lect hrs per wk)
Structure, bonding, thermochemistry, acid-base chemistry, physical and chemical properties of inorganic
substances. Emphasis on systems where sand p electrons are Important.

5732. INORGANIC CHEMISTRY II. (3 cr: prereq 5731. 3 leel hrs per wk)
(Continuation of 5731) Translt\On metal compounds whered 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 II. (2 cr; prereq 5734. 5732 or<5732 or #; llect and 31ab hrs per
wk)

Laboratory to accompany 5732

5741. ORGANOMETALLIC CHEMISTRY. (4 cr: prereq 5732 or equlv or #)
Syntheses, reactions, structures, and other important properties of main group and transition metal
organometallic 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.

5742. SURVEY OF THE CHEMISTRY OF THE NONTRANSITION ELEMENTS. (4 cr: prereq 5732 or equlv or #)
Reactions and properties of nontransltionaJ elements, including the rare gases and their compounds.

5743. SYMMETRY IN CHEMISTRY. (4 cr: prereq 5732 or equlv or #: offered 1980 and alt yrs)
Group theory; symmetry classificatlon.of Inorganic and organic molecules: representations of symmetry
point groups; symmetry of wave functions. Symmetry aspects of molecular orbital theory.

5745. SURVEY OF THE CHEMISTRY OF THE TRANSITION METALS. (4 cr; prereq 5732 or equiv or #)
Reactions and properties of transition metals and their compounds. Modern coordination chemistry
including magnetic and spectroscopic properties and qualitative ligand field theory.

5746. APPLICATIONS OF LIGAND FIELD THEORY. (4 cr, prereq 5531 or 5533 or equiv or #; offered 1979 and all
yrs)

Development of ligand fIeld theory at advanced level and applications of the theory to problems of stability.
reactivity, magnetic properties, and optical properties of transitIOn metal compounds.

5801,5802,5803. THE CHEMISTRY OF INDUSTRY. (4 cr per qtr: prereq chemIstry sr or grad student or #)
BaSIC industry and polymer chemIstry, and technology on which Industry IS based. Relationship of baSIC
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 interest in chemistry. Consult department for details of offerings for any particular
quarter.

8100. GENERAL SURVEY OF ANALYTICAL CHEMISTRY. (1 cr)
Independent reading that is prerequisite to candidacy for the Ph.D degree. See "Proficiency Examina
tions" section.

8104. OPTICAL METHODS OF ANALYSIS. (3 cr; prereq 5133 or equiv or #)
Systematic treatment of modern optical methods of analysis.

8129. SURVEY OF MODERN INSTRUMENTAL ANALYSIS. (4 cr; prereq 5127, 8104 or #; 4 lect hrs per wk)
Survey in instrumental techniques of chemical analysis with emphasis on electrochemical, radio frequen
cy, X-ray, mass spectroscopiC, electron spectroscopic, and kinetic methOds. Statistical treatment of data
ensuing from analytical determination discussed.

8133. MODERN ELECTROANALYTICAL TECHNIQUES, PRINCIPLES, AND PRACTICES. (4 cr; prereq 8129 or
equlv or #: 3 lect and 3 lab hrs per wk)

Lecture: polarography, galvanostatlc and potentiostatic methodology, cQu[ometry, linear scan and cyclic
voltammetry. pulse methods. and OTTLE applications Laboratory experImental work that complements
lecture work.

8190. SEMINAR: MODERN PROBLEMS IN CHEMICAL INSTRUMENTATION AND ANALYSIS. (1 cr per qtr [may
be repeated for cr]: prereq 8101 or 18101)

8198. RESEARCH SEMINAR: CHEMICAL INSTRUMENTATION AND ANALYSIS. (Cr ar)
Current research, especially that carried on in the department.

8211. FUNDAMENTALS OF CHEMICAL DYNAMICS. (4 cr; prereq 2 qtrs of physical chemistry)
Phenomenological kinetics: transition state theory (statisticaL mechanical. and thermodynamic ap
proaches); unimolecular, biomolecular, and termolecular reactions in the gas phase and in solution;
relaxation processes; catalysis.
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8212. CHEMICAL DYNAMICS IN SOLUTION. (4 cr; prereq 8211 or an undergrad physical chemistry course with a
sectIon on kinetics or #)

Substitution reactions; electron-transfer reactions: electrode reactions: linear free energy relationships;
structure of Intermediates: ion pairing, solvent effects, IOniC strength; diffusion-controlled processes;
cage effects

8213. CHEMICAL DYNAMICS IN THE GAS PHASE. (4 cr; prereq 8211. 8520. 5531. or 8510-8511)
Advanced theoretical and experimental topics such as differential cross sections, potential energy sur
faces, classical trajectory studies, molecular beams, IOn cyclotron resonance spectroscopy, chemilumi
nescence, photochemistry, hot atom studies, and theories of unimolecular reactions and recombination
reactIOns

8290. SEMINAR: CHEMICAL DYNAMICS. (1 cr)

8300. GENERAL SURVEY OF ORGANIC CHEMISTRY. (1 cr)
Independent reading that is prerequIsite to candidacy for the Ph.D degree. See "Proficiency Examina
tions'· section.

8301. ADVANCED ORGANIC CHEMISTRY I. (4 cr; prereq 3303 or 3333 or equiv)
Chemistry of reactive intermediates: free radicals. carbonium Ions, carbanlons, and carbenes Use of these
in syntheses Reactions of oletlns, acetylenes, and ylids.

8302. INTERPRETATION OF ORGANIC SPECTRA. (4 cr; prereq 1 yr undergraduate organic chemistry or #)
Practical application of nljclear 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 8300 or 8500 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 830t or #)
Carbonyl chemistry (carbonyl additions, MichaeHype additions, a-substitutions, methods of synthesis),
aromallcity, and antiaromaticlty. Concerted reactIons of olefms, both thermal and photochemical, dis·
cussed uSIng simple molecular orbital theory and Woodward-Hoffman-type relationships.

8305. ADVANCED 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 of blocking groups.

8341.' STEREOCHEMISTRY. (" cr; prereq 8301 or #; olfered 1979-80 and all yrs)
Stereod1emlstry of carbon compounds and of organic reactions.

8342. INTRODUCTION TO RESEARCH. (4 cr; prereq 1 yr undergraduate organic chemistry. 8302 or #)
Advanced laboratory problems, includIng original work.

8343. THEORETICAL ORGANIl: CHEMISTRY. (3 cr; prereq 8303 or #. 5503)
ApplicatIon of chemical klnettcs, thermodynamics, and simple quantum mechanics to problems of or
ganic crlemlstry.

8344. THEORETICAL ORGANIC CHEMISTRY. (3 cr; prereq 8302 or #)
Empiflcal and theoretical correlations of nuclear magnetic resonance.

8390.' SEMINAR: ORGANIC CHEMISTRY. (1 cr per qtr [may be repeated for cr); reqUired of all grad students
majoflng In organiC chemistry)

8500. GENERAL SURVEY OF PHYSICAL CHEMISTRY. (1 cr)
Independent reading that is prerequisite to Ph.D. candidacy. See "Proficiency Examinations" section.

8531-8532-8533. INTRODUCTORY QUANTUM MECHANICS AND SPECTROSCOPY. (4 cr per qlr; prereq 1 yr
undergrad phySical chemistry or #)

Wave mechanICS. soluble problems, approxlmalemethods, 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. VIBRATION-ROTATION SPECTRA. (3 cr; prereq 8534 or #)
Rotational and Vibrational dynamics of polyatomic molecules. Rotational and vibrational spectra.

8536. ELECTRONIC STRUCTURE AND SPECTROSCOPY. (3 cr; prereq 8535 or #)
Visible and Ultraviolet spectroscopy of polyatomic molecules. Structure of electronic states of molecules,
selection rules and their relationship to observed spectroscopic phenomena.

8541-8542-8543. THERMODYNAMICS, STATISTICAL MECHANICS, AND KINETICS. (4 cr per qtr; prereq 1 yr
undergrad phySIcal chemistry and #)

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, molecu
lar collisions. theories of reaction rates, experimental methods in chemical kinetics
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8544. COLLISION THEORY. (3 cr, prereq 8533, 8543 or #)
Classical and quantal scattering theory with an introduction to semiclassical approximations.

8545. REACTION DYNAMICS. (3 cr; prereq 8544 or #)
Reaction dynamics from microscopic viewpoint with an emphasis on modern experimental methods and
interpretation of scattering data

8560. SEMINAR: PHYSICAL CHEMISTRY OF BIOLOGICAL SYSTEMS. (Cr ar)

8565. SEMINAR: POLYMER PHYSICAL CHEMISTRY. (Cr ar)

8570. SEMINAR: MOLECULAR SPECTROSCOPY. ICr ar)

8571. ADVANCED QUANTUM MECHANICS. (3 cr; prereq 8533 or #)
Advanced topics in quantum mechanics such as operator formalism and transformation theory

8572. INTERACTION OF RADIATION WITH MATTER. 13 cr; prereq 8533 or #)
Classical and quantum theory of the electromagnetic field and its Interactions with atoms and molecules

8575. SEMINAR: MAGNETOCHEMISTRY. ICr ar)

8580. SEMINAR: PHOTOCHEMISTRY. ICr ar)

8581. MAGNETIC RESONANCE. 13 cr; prereq 8533 or #)
Theory and practice of magnetic resonance spectroscopy. Nuclear magnetic resonance and electron Sptn
resonance

8585. SEMINAR: THEORETICAL CHEMISTRY. ICr ar)

8590. PHYSICAL CHEMISTRY SEMINAR. (1 cr [may be repeated tor cr] requ'fed of all grad students majoring In
physIcal chemIstry)

8601-8602-8603. MOLECULAR THEORY OF TRANSPORT PROCESSES. (3 cr per qtr, §ChEn 8601·8602·8603;
prereq #)

Theory and interpretation of fluid transport phenomena in terms of molecular-scale processes

8612. BIOORGANIC REACTION MECHANISMS. 14 cr; prereq 3303 or 3333 or equlv, BlOC 5002 or 5752 or
# 5535, 8301 or equlv deSirable)

Results from mechanistic studies of organic model reactions used to outline current perspectives on
fundamental driving forces responsible for enzymatic catalysis and specificity.

8650. SEMINAR: SOLID STATE CHEMISTRY AND STRUCTURE, ICr and hrs ar)

8700. GENERAL SURVEY OF INORGANIC CHEMISTRY, (1 cr)
Independe1lt reading that is prerequisite to candidacy for the PhD. degree See "Proficiency E.xamina·
tions·· section

8751,8752,8753. ADVANCED INORGANIC CHEMISTRY LABORATORY METHODS. ICr ar; prereq #)
Synthesis and physical measurements of selected compounds. Equilibria and kinetics of selected reaction
systems. Introduction to research techniques

8790. SEMINAR: MODERN PROBLEMS tN INORGANIC CHEMISTRY. 11 cr [may be repealed lor cr]: prereq~)

8990. RESEARCH IN CHEMISTRY. ICr ar; prereq !\)

8991,8992,8993. SPECIAL TOPICS IN CHEMISTRY. ICr ar, prereq :~)

CHILD PSYCHOLOGY (CPsy)
Professor

Willard W Hartup, director
John C. Masters, associate director
Herbert L. Pick, Jr., dlfecfor of graduate study
William R Charlesworth
Byron R Egeland
Norman Garmezy
A Jack Hainer
Shl rley G. Moore
Anne D. Pick
PhilIp H. Salapatek
L Alan Sroufe
June L Tapp
Thomas R. Trabasso
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ASSOCiate Professor
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Fields of Instruction

Degrees Offered-M.A., under Plan A and Plan B (usually as an integral part of
the Ph. D. program); Ph.D. (See College of Education Bulletin for M.Ed. program in
early childhood education.)

Emphases Available Within the Major-Developmental aspects of cognition,
genetics-ethology, language, learning, perception, personality, social psychology,
and school psychology.

Prerequisites-Courses in child psychology are open to all regularly enrolled
graduate students who meet the prerequisites. It is expected that all entering stu
dents planning to major in child psychology will have completed at least 12 credits in
psychology and 3 credits in statistics.

Application Deadline-New students are normally admitted in fall quarter.
Deadline for applications is February 1 of the preceding year.

Special Major Field Requirements-In addition to Graduate School require
ments, applicants must submit a departmental application, statement of goals and
interests, three letters of recommendation, and results of the Graduate Record
Examination (aptitude section only). Students can request departmental application
forms from the Chairperson of Admissions, Institute of Child Development, 51 East
River Road, University of Minnesota, Minneapolis, Minnesota 55455.

Program Requirements-Degree requirements include the following:
a. M.A.-3 credits, Seminar: Current Issues in Child Psychology I; 3 credits,

Research Methods in Child Psychology; 3 credits, Advanced Statistics. Other
courses are selected in consultation with the adviser.

b. Ph.D.-3 credits, Seminar: Current Issues in Child Psychology I; 3 credits,
Research Methods in Child Psychology: 9 credits, Statistical Analysis; 12
credits, Independent Study or Research Problems. Other courses are se
lected in consultation with the adviser.

Language Requirement-None.

Final Examination for the Master's Degree-The faculty has delegated the
authority to the individual examining committee to determine whether the final
examination shall be written, oral, or both.

Minor Requirements for Students Majoring in Other Fields-M.A.: none; Ph.D.:
at least 12 credits at the 8000 level.

5303. ADOLESCENT PSYCHOLOGY. (4 cr, §3303; prereq 5 cr Introductory psychology) Collins, Keating
Physical, cognitive, and social development during adolescence.

5310. TOPICS IN CHILD PSYCHOLOGY. (1-4 cr; prereq 1301 and #)
Selected tOPiCS In general content area.

5311. BEHAVIORAL AND EMOTIONAL PROBLEMS. (4 cr, §3311; prereq 1301 or equiv) Sroufe
Description, etIology, development of behavioral and emotional problems of children and treatment where
germane; excluded are problems denving primarily from sensory or phySical handicap, mental retarda
tion. or neurological impairment.

5313. PSYCHOLOGY OF ATYPICAL CHILDREN. (4 cr, §3313; prereq 1301 or equiv) Lord
Problems of research, as!:,essment, 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, §SpEd 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 in child psychology, educa
tional psychology, SOCiology. or psychology)

Survey of assessment and intervention procedures of child clinical psychology in clinical and community
settings. Primarily for stuejents not majoring in clinical psychology.

5329. GENETICS, ETHOLOGY, AND DEVELOPMENT. (4 cr; prereq 1301 or equiv) Charlesworth
Survey of evolutionary thEwry, behavioral genetics applied to understanding of development of human
behaVior; formation of species-typical adaptive behavior and individual differences in Infancy, childhood,
and adolescence.
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5331. PROCESSES OF SOCIALIZATION OF CHILDREN. (4 cr. §3331; prereq 1301 or equiv) Collins. Hartup,
Masters

Processes of social learning; identification, imitation, reward and punishment, internalization, and object
choice.

5333. PERSONALITY DEVELOPMENT. (4 cr; prereq 3331 or 5331) Hartup
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 #) Tapp
Rule-acquisition process in children and youth and its relation to concepts of rights, roles, and responsi
bilities; an interdisciplinary theoretical and research perspective employed to examine the development of
moral, political, and legal ideologies in sub- and cross-cultural contexts.

5335. PEER RELATIONS. (4 cr; prereq 3331 or 5331) Moore
Peer influences; social Interactions and social relations; developmental changes,

5339. PARENT·CHILD RELATIONS. (4 cr: prereq 3331 or 5331) Moore. Tapp
D,Scussion 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 #) Yonas
Perceptual learning and the development of sensory and perceptual processes.

5343. COGNITIVE DEVELOPMENT. (4 cr; prereq 1301 or #) Pick, Trabasso
Development of cognitive processes; discussion of relevant theory, research literature, and methodology,

5345. LANGUAGE DEVELOPMENT. (4 cr; prereq 1301 or #) Lord. Maratsos
Development of structure and function of language; factors Influencing development; methodological
problems, language scales, theories.

5970. DIRECTED STUDY IN CHILD PSYCHOLOGY. (Cr ar; prereq #)
Independenl reading.

5990. DIRECTED RESEARCH IN CHILD PSYCHOLOGY. (Cr ar; prereq #)
Individual empirical investigation,

8301. ADVANCED CHILD PSYCHOLOGY. (3 cr; prereq #)
Theory and research In child psychology, with emphasis on perception. language, learning. cognItion,
personality, and social development in children

8304. RESEARCH METHODS IN CHILD PSYCHOLOGY. (3 cr; prereq #) Pick
Review of principal research methods and deSigns In child psychology.

8310. SEMINAR: CURRENT ISSUES IN CHILD PSYCHOLOGY I. (1 cr; prereq #) Masters
Problems and issues in professional child psychology for first-year graduate stUdents,

8320. SEMINAR: CURRENT ISSUES IN CHILD PSYCHOLOGY II. (1 cr; prereq #)
Problems and issues in professional child psychology for advanced graduate students.

8327. ETHOLOGY OF CHILD BEHAVIOR. (3 cr; prereq #) Charlesworth
Theory and research on phylogenetic and ontogenetic factors in children's adaptive behavior.

8329. GENETICS AND DEVELOPMENT. (3 cr)
Theory of and research in genetic factors in human behavioral development, including patterns of
development, individual differences, and species-specific behavior.

8333. ADVANCED PERSONALITY DEVELOPMENT. (3 cr; prereq #) Hartup, Masters
Critical evaluation of current theory and research.

8336. ADVANCED SOCIAL DEVELOPMENT. (3 cr: prereq #) Hartup, Moore
Theory and research related to the acquisItion of social behaVior by children, inclUding the effects of
interaction with the social envIronment.

8338. DEVELOPMENTAL PSYCHOLOGY OF COMMUNICATION. (3 cr; prereq #) Collins
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 5031 and #) H Pick, Salapatek, Yonas
Review and dIscussion of experimental and theoretical literature on children's perception: change of
perception with age and ex~erience,

8343. ADVANCED COGNITIVE DEVELOPMENT. (3 cr; prereq 12 cr in child psychology or psychology) Perlmul
ter, Trabasso

Development of thinking in children; theories of concept formation, problem solving, and reasoning.

8345. ADVANCED LANGUAGE DEVELOPMENT. (3 cr, prereq ling 5001,12 cr in child psychology or psychology
and #) Lord, Maratsos

Critical evaluation of current theory and research in language development.
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8347. ADVANCED CHILDREN'S LEARNING. (3 cr; prereq Psy 5013 or #) Perlmutter, Trabasso
Discussion of experimental literature on theoretically critical issues in children's learning.

8351. THEORY AND PRACTICES IN THE PRESCHOOL. (3 cr; prereq #) Moore
Educational philosophy 01 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 #) Moore
Use of group setting for study and gUidance of personality and social development of young children.

8360. SEMINAR: DEVELOPMENTAL PSYCHOLOGY. (Cr ar; prereq #)
Intensive study of selected tOpiCS.

8605. DEVELOPMENTAL PSYCHOPATHOLOGY. (3 cr; prereq 8333 and #) Sroufe
Dynamics of psydlOpathology in children: critical evaluation of current theory and research.

8970. INDEPENDENT STUDY. (Cr ar; prereq #)
Independent reading.

8990. RESEARCH PROBLEMS. ICr ar; prereq #)
IndiVidual empirical investigation

CHINESE
See East Asian Languages.

CIVIL ENGINEERING (CE)
Professor

Charles Fairhurst. hea,1
Lawrence E. Goodman, director of graduate stUdy
Roger E A Arndt
C. Edward Bowers
Jesse E. Fant
Walter J. Maler
John F. Rlpken
Edward Silberman
Heinz Stefan

Associate Professor

Ladislav Cerny

Matthew J Huber
Michael Semmens
Charles C. S. Song

Assistant Professor

Olmitrios E. Beskos
FrancoIs Cheong-Slat·Moy
Steven J. Etsenrelch
Michael R. Hoffmann
Gerald W Johnson
Panos A. Michalopoulos
Eugene L Skok
Otto D. L. Strack

Prerequisites-The normal requirement for admission to graduate study in civil
engineering is a good academic record in an Engineers' Council for Professional
Development (ECPD) accredited civil engineering undergraduate program. Some
areas of civil engineering are so broad that students with other undergraduate
preparation may be considered for admission to the M.S. and Ph.D. programs. For
example, in environmental engineering, certain students with an undergraduate
concentration in chemistry, chemical engineering, or physics may be admitted. In
transportation planning, students with an undergraduate concentration in econom
ics or geography may be admitted. Applicants who lack civil engineering training are
required to complete a number of appropriate courses from the undergraduate civil
engineering program. Graduate degree credit is not awarded for such preparatory
work.

An ECPD accredited bachelor's degree in engineering is required for admission
to the professional master's (M.C.E.) program. This program is intended for engi
neering graduates who are interested in design, planning, operation. or management
rather than in research.

Admission to graduate programs in civil engineering is limited by the number of
staff members available to provide supervision and by the laboratory facilities availa
ble for graduate degree candidates. The Graduate StUdies Committee of the depart
ment selects degree candidates on a competitive basis.

126



Civil Engineering

Prospective applicants should consult the department's General Information
Bulletin for Graduate Students. Copies of this publication can be obtained from the
department secretary for graduate students, 103 Experimental Engineering.

Degrees Offered-M.S. in civil engineering (Plan A; Plan B if approved by
adviser), M.C.E., and Ph.D.

Special Major Field Requirements for Admission-Two letters of recommenda
tion are required. These should be sent to the director of graduate study. They should
be written either by a professor who can estimate the applicant's class rank and
evaluate the applicant's ability to successfully complete a program of graduate study,
or by a member of the engineering profession who can assess the applicant's
professional potential. The same letters may be used in applying for financial aid.
Candidates should include with their application a resume of their academic history
and professional experience and a statement of purpose including their proposed
area of emphasis within civil engineering.

Foreign students are admitted to the civil engineering programs only in the fall
quarter.

Language Requirement-M.S. in civil engineering: none; M.C.E.: none; Ph.D.:
none, except when emphasis is in structural engineering-then French, German, or
Russian may be required.

Emphases in Ph.D. Program-Structural design and analysis; water resources
engineering (including fluid mechanics, hydrology, hydraulic engineering, and water
resources management); environmental engineering; transportation engineering;
soil and rock mechanics. Degree candidates are expected to concentrate the major
part of their work in one of these areas.

Program Requirements-Certain graduate-level civil engineering courses are
acceptable for graduate credit only as part of a minor or supporting program for
stUdents majoring in a field other than civil engineering. For information about these
courses consult the director of graduate study.

Final Examination for the Master's Degree-The final examination for the M.S.
in civil engineering and M.C.E. degrees is oral.

Professional Registration-Applicants who have as their goal a professional
career as a civil, structural, or mining engineer should realize that they will need to
obtain registration as a professional engineer. Admission to the registration exami
nation is, in most states, restricted to graduates of an ECPD 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 whether it would not, in the long run,
be better to obtain the training before entering graduate stUdy. For a student with an
undergraduate background in mathematics, for example, this can normally be ac
complished in 4 quarters.

While there are many engineering careers that do not require professional
registration, there are also many that do. The director of graduate study will be happy
to counsel prospective students regarding this matter or refer them to members of
the graduate faculty for advice.

GENERAL

5001. BUILDING AND CONSTRUCTION CONTRACTS AND SPECIFICATIONS. (4 er)
SynopsIs at 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.
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5097·5098·5099. ADVANCED DESIGN, ANALYSIS, RESEARCH OR TUTORIAL IN CIVIL ENGINEERING. (Cr ar
[may be repeated tor cr); prereq approval ot adviser)

Planning, design, or analysIs of complex civil engineering systems. Individual laboratory research prob
lems, literature studies, and reports supervised by staff. Studies may be conducted In any discipline within
civil engineering.

8097·8098·8099." RESEARCH IN CIVIL ENGINEERING. (3-5 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. 3102 or #)
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. Interpret·
109 and writing deed descriptions.

5101. GEODESY. (4 cr; prereq 3100, 3013; 3 lect and 3 lab hrs per wk)
Size and shape of the earth; properties of ellipsoids; reference ellipsoids; Legendre's 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; 3 lect and 3 lab hrs per wk)
Site and route design fundamentals and problems based on spatial data obtained through photogramme
trie 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 3102, 31ect and 31ab hrs per wk)
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; 31ect and 31ab hrs per wk)
Stereoscopy and parallax; geometry of single and overlapping photographs; stereoscopic plotting instru
ments: flrght planning; aerial camera and calibration; mosaics; terrestrial photogrammetry; principles of
photointerpretatlon; elements of remote sensing: and applications to resource evaluation.

TRANSPORTATION

5200. GEOMETRIC DESIGN OF HIGHWAYS. (4 cr; prereq 3200, 3102 or #)
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 or equiv)
Charactenstics 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)
Nature of air transport. Airfield site selection and runway patterns. Geometric design of runways: capacity.
Drainage and pavement design

5210. INTRODUCTION TO TRANSPORTATION PLANNING. (4 cr; prereq #)
Outline of the transportation planning process as applied to urban areas: data requirements and travel
charactenstics; triP generation analysis; models of travel distribution; transit characteristiCS and usage;
selection and evaluation of alternate transportation proposals; transportatIon and land use linkages.

8200. THEORY OF TRAFFIC FLOW. (4 cr: prereq #)
Recent theoretical approaches to traltic behavior, including fluid analogy models, queueing models, car
following models, and simulation.

8201. URBAN TRAFFIC OPERATIONS. (4 cr; prereq #)
Problems of urban traffic operations, including signal systems, signs, and markings; other traffiC engi
neering measures: administrative matters.

8202. FREEWAY TRAFFIC OPERATIONS. (4 cr; prereq #)
Operational problems of freeways and other high-type highway facilities.

8210. SEMINAR: ADVANCED TRANSPORTATION PLANNING. (3 cr prereq 5210 or #)
Advanced technIques used to evaluate alternate transportation designs, including equilibrium volumes,
system capacity, highway and congestion costs, modal spilt. urban rapid tranSit concepts. methodology of
evaluating alternative transportation designs.

8211. URBAN TRAVEL MODELS. (3 cr; prereq 5210 or #)
Urban transportation systems demand and supply models: emphasis on new methodologies for predicting
eqUilibrium network tlows Overview of eXisting urban transportation planning (UTP) models; new models
drawn from theories of consumer behavior and behavioral psychology.
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WATER RESOURCES ENGINEERING AND HYDROMECHANICS

5401. WATER RESOURCES ENGINEERING. (4 cr; prereq 3400 or AEM 5200 or #; 31ect and 31ab hrs per wk)
Introduction to hydraulic engineering, includIng conduIt flow, pumps, open channel flow measurement
and waves; hydraulic structures; introduction to systems approach.

5402. HYDRAULIC ANALYSIS. (4 cr; prereq 5401 or #; 3 lect and 3 lab hrs per wk)
Computer applications In hydraulic engineering, open channel controls. spillways and stilling basins,
bndge waterways, culvert analyses, selected problems In conduit flow.

5405. HYDROLOGY. (4 cr; prereq 5401 or #; 3 lecl and 31ab hrs per wk)
Hydrologic cycle, precipitation, evaporation, mfiltration, runoff analysis, flood routing, statistical proce
dures in hydrology. urban hydrology. introduction to mathematical models at medIum and large water
sheds.

5410. OPEN CHANNEL HYDRAULICS. (4 cr; prereq 3400, 5401 or #; 31ect and 3 lab hrs per wk)
Mechanics of flow in open channels Including gradually varied. spatially vaned. and rapidly vaned flow;
unsteady 1I0w (waves and surges); and 1I0w 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.

5435. INTERMEDIATE FLUID MECHANICS WITH APPLICATIONS. (4 cr; prereq 3400)
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 phenome
na.

8400.' HYDRAULIC TRANStENTS. (3 cr; prereq 5401 or #)
Hydraulic transients encountered In coastal and water resource engineering, including oscillatory, soli·
tary, tIdal, and flood waves; water hammer; hydraulIC jumps; forced Vibration of gates and other compo
nents of hydraulic structures; hydrodynamic flutter

8410.' FLUID TURBULENCE. (3 cr; prereq 5435; offered when demand warrants)
Statistical theory of turbulence with particular application to free turbulence

8412.' MECHANICS OF StMILITUDE AND DIMENSIONAL ANALYSIS. (3 cr; prereq 5401)
Applicallons of dimensional analysIs to hydraulic problems and to similitude. Theory of models, condi
tions 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 sedi·
ment transport, channel geometry, and channel stability in alluvial streams. Applications to river regula
tion, artificial channels, local scour, deposition in reservoirs, beach processes, other areas.

8415. HYDRO· AND THERMAL-POWER DEVELOPMENT. (3 cr; prereq 5405)
Stream How and wa1er power estimates. Storage problems Analysis, design, and selection of water power
structures and equipment. Types and purposes of dams. Turbme ailalysis. Transmission lines. Cost and
value of water power. Typical problems, mspection trips

8416. HYDRAULIC MEASUREMENTS. (3 cr; prereq 3400 or #)
Laboratory and field methods and Instruments tor measurement of hydraulic pressure, velocity, and
discharge.

8417. HYDRAULIC PUMPS AND TURBINES. (3 cr; prereq 3400 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 5420 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

8420. WATER RESOURCES SYSTEMS PLANNtNG. (4 cr; prereq 5420. some background in computer use)
Application oi the systems approach to planning and deSign of water resources systems; system compo
nents; optimization of multipurpose projects.

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 #)
Some applications oi boundary layer methods to engineering problems

8425.' GROUNDWATER HYDRAULICS. (3 cr; prereq 3400 or #)
Flow of fluids through porous media, Including iundamental equations, potential flow theory, and approxi
mate solutions; application of these theories to seepage through and under dams and cofferdams, wells,
well pOlnt systems, and stratIfied media.
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8430. LAKE, RESERVOIR, AND OCEAN HYDRODYNAMICS. (3 cr; prereq 3400 or equiv)
Transport and dispersion of mass, momentum, and heat in large natural bodies of water. Hydrodynamics
and design of water withdrawal and discharge facilities.

8432, 8433. HYDRODYNAMICS OF THE BOUNDARY LAYER. (3 cr per qtr; prereq 8422)
Laminar and turbulent boundary layers and their interaction with the outsIde flow.

8435,8436,8437. SPECIAL TOPICS IN HYDRODYNAMIC THEORY. (3 cr per qtr; prereq 8433 or #; offered when
demand warrants)

Linearized theory, wave motion, cavity and separated flow, and other topics to meet special requirements
of students.

8497·8498·8499,' ADVANCED HYDRAULIC LABORATORY. (2 cr per qtr; prereq #)
Experimental and analytical studies of hydraulrc 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 3500 or #; 31ect and 3 lab hrs per
wk)

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 35000r #; 31ect and 31ab hrs perwk)
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 AND TREATMENT. (4 cr; prereq 3400. 3500)
Provides background needed for more advanced courses in water and wastewater treatment processes
and aquatic chemistry. Chemical and physIcal properties of natural waters, composition of natural waters,
introduction to aquatic biology, and ecological considerations of element cycling of natural carbon,
nitrogen. phosphorus. oxygen. and anthropogenic (pesticides. PCBs. heavy metals) chemical species. The
physical and chemical processes of water treatment.

5510. SOLID WASTE MANAGEMENT. (4 cr; prereq #)
Solid waste disposal for urban areas examined in terms of volume, composition, and chemical characteris~
tics. Methods and equipment of collection and treatment. Various dIsposal methods examined in terms of
their effects on the environment and unit costs.

8500.· PHYSICAL AND CHEMICAL PROCESSES FOR WATER AND WASTEWATER TREATMENT-PART I. (3
cr; prereq 5500, 5501, ~8505 or #)

Theoretical principles underlying physical and chemical processes for water and wastewater treatment
including sedimentation, flotation, adsorption, precipitation, and disinfection.

8501,' BIOLOGICAL AND CHEMICAL PROCESSES FOR WASTEWATER TREATMENT. (3 cr; prereq 8500. 5505
or #)

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.

8502,' WATER AND WASTEWATER TREATMENT PROCESSES: LABORATORY. (3 cr; prereq 8501 or #)
Lectures, laboratory studies, pilot-plant scale studies of physical, chemical, and biological processes for
water and wastewater treatment and sludge disposal.

8505,' AQUATIC CHEMISTRY FOR ENVIRONMENTAL ENGINEERS. (4 cr; prereq Chem 1004-1005 or #)
Principles of inorganic, organiC, and physical chemIstry associated with the analysis of water and waste
water for processing and water quality management. Laboratory sessions emphasize analytical tech~

niques employed in the Elxamination of water and wastewater.

8506. TRACE METAL CYCLING IN THE AQUATIC ENVIRONMENT: SOURCES, TRANSFORMATION, TRANS-
PORT, AND ULTIMATE FATE. (4 cr; prereq 8505 or #)

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,
chelation, redox, solubility, and precipitation. Interactions at solid-solution interfaces in terms of phenom~
enological 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 #)

Theoretical principles, design considerations, and performance of processes not covered in 8500. In~

eludes membrane. aeration. sludge dewatering, mixing, and other processes.
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8510.' INDUSTRIAL WASTEWATER TREATMENT AND DISPOSAL. (3 cr: prereq 8501 or #)
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 8500 or #)
Design of water supply systems for quantity requirements and treatment alternatives, including the
evaluation of raw water, ground and surface 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 #)
Facilities planning for wastewater treatment systems. Use of computer programs for design and selection
01 alternative process sequences for achieving effluent goals and determinatIon of the costs associated
with alternative treatment schemes.

8550. ANALYSIS AND MODELING OF AQUATIC ENVIRONMENTS. (4 cr: prereq #)
Transport of mass, momentum, and heat In large bodies of water, AnalySIS of temperature and density
structures, currents, dispersion, and mIxing. Wind and other atmospheric effects. Conceptual deSign of
coastal and of1shore WIthdrawal and discharge facilities.

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 #)
Seminars on selected environmental engineering tOPiCS by stUdents, staff members, and guests.

STRUCTURAL ENGINEERING, SOIL AND ROCK MECHANICS,
CONSTRUCTION MATERIALS

5304. DESIGN OF HIGHWAY AND AIRPORT PAVEMENTS. (4 cr: prereq 3300, 3700)
Theories of pavement design, flexible and rigid; equivalent wheel loads Strength tests and frost action.
Design procedures for flexible and rigid pavements.

5310. FOUNDATION DESIGN. (4 cr: prereq 3300)
Applications of soils engineering to design and construction of shallow foundations, deep foundations,
and various types of retaining structures.

5311. SHEAR STRENGTH OF SOILS. (4 cr; prereq 3300: 3 lect and 3 lab hrs per wk)
Methods for evaluating strength of various sods to be used for englneertng projects.

5312. SLOPE AND EMBANKMENT DESIGN. (4 cr: prereq 3300)
Applications of soils engineering to design and construction of slopes and embankments; seepage forces,
soil strength, slope geometry, and other aspects.

5320. FUNDAMENTALS OF GEOMECHANICS. (4 cr: 3 lect and 2 rec hrs per wk)
Groundwater flow; stress analySIS In soil and rock; effective stresses; testing techniques; solution of
simple elasticity problems; stress-strain relatIOns in soil and rock.

5321. SLOPES AND FOUNDATIONS I. (4 cr: prereq 5320: 3 lect and 2 rec hrs per wk)
One-dimensional consolldatlOn: tests; bearing capacity and settlements: retaining walls and excavations;
slope stability In soil and rock; influence of groundwater; pile foundatIons.

5322. SLOPES AND FOUNDATIONS II. (4 cr: prereq 5321, 3 lect and 2 rec hrs per wk)
Settlements due to two- and three-dimensional consolidation, pumping, and subsidence; negative skin
friction of pile foundations; stress analysis in failure zone of granular materials; field tests; ground
strengthening.

5600. LINEAR STRUCTURAL SYSTEMS. (4 cr: prereq 3605)
Elementary indeterminate structural systems; Introduction to the stiffness and flexibility methods of
analysis; deSIgn considerations.

5601. ANALYSIS OF STRUCTURES. (4 cr; prereq 5600)
Analysis of linear structural systems by matriX methods.

5610. DESIGN OF METAL STRUCTURES: INTRODUCTION. (4 cr; prereq 5600)
Loads on civil 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)
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. deflectlons, CraCKlI1g, long-term effects. Introduction to deSIgn of columns; continuity;
Simple footings.

5612. DESIGN OF METAL STRUCTURES: INTERMEDIATE. (4 cr: prereq 5610)
Design of complete metal structures; plate girder bridges, industrial buildings, multistory structural
frames.
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5613. INTERMEDIATE REINFORCED CONCRETE DESIGN. (4 cr: prereq 5611)
Eccentrically loaded columns. Shear friction: design of brackets. Deep beam design Continuous beams
and frames, Combined and continuous footings Retaining walls. CombinatIon of shear and torsion. Two
way slabs

5615. PRESTRESSED CONCRETE. (4 cr: prereq 5611 ..5613 recommended)
Types and properties of high-strength concretes and steels for prestressed concretes Design of preten
sioned and posttenSloned members. Posttens1oning systems. Precast, prestressed building systems,
floors, roofs, bridges. Continuity in precast, prestressed systems. Design of connections.

5701. CEMENTED MATERIALS: PROPERTIES, EVALUATION, AND MIXTURE DESIGN. (4 cr: prereq 3700. 31ect
and 3 lab hrs per wk)

Charactenstlcs 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: 3 leci
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 proce
dures and best material to use for a given situation.

8300w-8301s: ADVANCED SOIL MECHANICS LABORATORY. (3 cr per qlr: prereq #) Kersten. Pederson
Consolidation; permeability: direct shear; triaxial compression: California bearing ratio: stabilometer
resistance value: and other special laboratory problems in soil mechanics.

8302. ADVANCED HIGHWAY LABORATORY. (3 cr: prereq 3700)
Special experimental studies dealing with highway materials.

8303. SPECIAL PROBLEMS IN CONCRETE MATERIALS. (2-3 cr: prereq 3700)
Short laboratory research studies

8310. FOUNDATION AND HARBOR ENGINEERING. (3 cr)
Earth pressure theories. Flexible bulkheads and retaining walls. Footings, piles, cofferdams, caissons

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 sod and flUId mechanICS

8606. APPROXIMATE METHODS OF STRUCTURAL ANALYSIS. (4 cr; prereq 8605 or #: offered all yrs)
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,
plales. and shells.

8608. ADVANCED THEORY OF STRUCTURES. (4 cr: prereq #)
Theoretical foundations of structural analysis: energy methods, bending and twisting of structural ele
ments

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 theones: 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 orthotroplc plate structures. Large-deflection theory.

8612. PLASTIC DESIGN OF STEEL STRUCTURES. (4 cr: prereq 5600 or #: offered alt yrs)
PlastiC analYStS and design of structures with applications to \~rillages, continuous beams. portal and
gable frames, collapse mechanisms, minimum weight design, plastiC deformations.

8616. NONLINEAR STRUCTURAL SYSTEMS. (4 cr: prereq 8608 or #: offered alt yrs)
Modern analysis of structural members and systems taking into account geometrical and material sources
of nonlinearity. Second-order analySIS ot 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: problem formulation and methods of
solution for single-degree-of-freedom systems: n-degree-of-freedom systems: discrete representations of
continuous systems.

8621. STRUCTURAL DYNAMICS II. (4 cr: prereq 8620 or #)
Response of continuous systems to dynamic loads; VIbration of frameworks, plates, shells; dynamic soil
structure interaction: design considerations.
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8697·8698·8699. SEMINAR: STRUCTURES. (4 cr per qtr: 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
Professor

A Thomas Kraabel. chairman
Jackson Hershbell
Eva Keuls
William A McDonald (on leave 1978·79)
Robert P. Sonkowsky

Associate Professor

Gerald M. Erickson (on leave 1978·79)
Sheila McNally

Assistant Professor

Lesley K. Cafarelli
William D. E Coulson
Suzanne Mills
Walter Nlchlpor
George A. Sheets

The MA degree under Plan B (Plan A is advised in exceptional cases only) and
the Ph.D. degree are offered in the following major fields: classics,' Greek, Latin, and
classical area studies. In addition, a "special" classical area studies emphasis in
archaeology is available. Thus there are two tracks in archaeology, both under
classical area studies; one track follows the general requirements for classical area
studies while the other has a special set of entrance and degree requirements. Ph.D.
candidates who wish to emphasize archaeology normally choose classical area
studies as the major field, with archaeology as the "area" within that field.

Prerequisites-For the majors in classics, Greek, and Latin, an undergraduate
major (or equivalent) in Latin or Greek or a knowledge sufficient to begin graduate
reading courses in at least one of the two languages and at least intermediate ability
in the other is required. In classical area studies (except for the "special" archaeolo
gy emphasis), competence in Greek or Latin at the intermediate level and evidence of
ability and experience in the special area are normally required. For the "special"
archaeology emphasis within classical area studies, some basic undergraduate
courses in Greek and Roman art, history, or literature are required; there is no
classical language requirement for admission, but evidence of ability for rapid
acquisition of such proficiency is expected. (Also see Ph.D. Degree section below.)

Admission-For applicants holding only the bachelor's degree. admission is
initially at the master's level (also see Ph.D. Degree section below). In addition to the
materials required by the Graduate School, the following must also be provided: (1)
results of the Miller Analogies Test (preferably) or the aptitude section of the Gradu
ate Record Examination, (2) three letters of recommendation from persons well
acquainted with the applicant's academic work and professional experience, (3) a
one- or two-page statement describing the applicant's previous experience and
academic training, as they relate to (a) the intended course of study and (b) profes
sional goals. Note that this statement is in addition to the one requested on the
Graduate School Admission Application, and it, as well as items (1) and (2), is to be
sent directly to the Department of Classics, 310 Folwell Hall.

Modern Language Requirement-For the MA, reading knowledge of one
modern foreign language appropriate to the student's program. For the Ph.D., two
appropriate modern foreign languages.

'Fordegree 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 "Classlcs (Clas)," which
indicates courses that do not require knowledge of Greek or Latin
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Diagnostic and Proficiency Examinations-All entering M.A. candidates who
have had instruction in Greek or Latin must take a diagnostic examination in one or
both of these languages, the results of which will be used by the adviser in suggesting
appropriate course work. Proficiency examinations, offered at the beginning of each
quarter, are designed to test advanced reading comprehension in Greek and Latin.

MASTER'S DEGREE

Students should be familiar with Graduate School requirements listed in the
General Information section of this bulletin. The department publishes a Graduate
Student Handbook, which should also be consulted.

M.A. in Greek, Latin, or Classics-Students in Latin and Greek must take nine
courses in the major and six courses in related fields, of which at least three courses
must be in the other classical language. Students in classics must take nine courses
in Greek and Latin, of which five must be in one language and four in the other; and
six courses in related fields. Candidates are also required to pass the proficiency
examination in Greek or Latin before the degree is awarded.

M.A. in Classical Area Studies (Except the "Special" Archaeology Empha
sis)- Students must take seven courses in one of the two classical languages. At
least six additional courses must be taken in a special area such as ancient history,
ancient religions, archaeology, classical philology, or the teaching of classical lan
guages. The balance of two courses will be electives.

"Special" Emphasis in Archaeology Within Classical Area Studies-Students
must take five courses in Greek and Roman art and archaeology in the Department of
Classics. The required balance of ten courses will be taken in related areas such as
art history, ancient history, anthropology, and other studies ancillary to archaeology,
including three graduate courses in Greek or Latin or in nonarchaeology "Clas"
courses.

Plan 8 Project for All Master's Students-All master's students must meet the
Graduate School requirements for a Plan B project. See the General Information
section of this bulletin and the department's Graduate Student Handbook for further
information.

Final Examinations for the Master's Degee-Final examinations are both writ
ten and oral. Consult the department's Graduate Student Handbook for details.

PH.D. DEGREE

The degree is offered in classics, Greek, Latin, and classical area studies. The
latter major may be taken with a "special" emphasis chosen from ancient history,
ancient philosophy, ancient religion, archaeology, classical philology, the teaching
of classical languages, or other appropriate area (interested students may suggest
other special areas).

Admission Requirements-At the .doctoral level, the M.A. is normally required
for admission. If the M.A. has been completed at another institution, a proficiency
examination must be passed. Prerequisites in language proficiency vary from pro
gram to program. For the classics, Greek, and Latin programs, proficiency examina
tions in Greek and Latin must be passed. For classical area studies, a proficiency
examination in either Greek or Latin must be passed, and competence must be
demonstrated in another ancient (not necessarily classical) language, either through
course work or examination, at the discrtion of the adviser. A proficiency examina-
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tion is not required for the "special" emphasis in archaeology within classical area
studies, but students must pass a written examination in Greek or Latin before taking
the Ph.D. preliminary examinations.

Preliminary Examinations-In classics, Greek, and Latin there are four prelimi
nary written examinations: Greek author, Latin author, historical period, and "spe
cial" field. In classical area studies the four are "special" area, Greek or Latin author,
historical period, and selected topic. With the approval of the adviser and the coordi
nator of graduate study, a candidate in classical area stud'les whose area is archaeol
ogy may take the four written examinations in archaeology I (Greek and/or Roman),
archaeology II (nonclassical), historical period, and a selected topic ancillary to
archaeology. In all fields, a preliminary oral examination, in which the candidate is
questioned further on the written preliminary examinations and on general prepara
tion, is required. The oral examining committee also reviews with the candidate the
250-word statement on the proposed dissertation (see the General Information
section of this bulletin).

Greek (Grk)
5012. PROSE COMPOSITION. (4 cr; prereq 3106 or 6)

5264, 5265, 5266. SURVEY OF GREEK LITERATURE. (4 cr per qtr, prereq • 5012)
5264-Epic and lyric poetry. 5265-Prose 526&-Drama.

5310, 5320, 5330, 5340, 5350, 5360, 5370, 5380, 5390. GREEK LITERATURE. (4 cr per qtr)
Authors vary from term to term and from year to year. One or more appropriate authors in a given course.
531Q-Oratory. 532Q-Tragedy. 533Q-Comedy. 534Q-Hlstory. 535Q-Phllosophy 536Q-Religlous texts,
537Q-Epic. 538Q-LYric. 539Q- Romance.

5621. GREEK PALEOGRAPHY. (4 cr; prereq 5 cr 3xxx-5xxx level Greek or #) Nichipor
Introduction to styles of writing found in Greek literary papyri and later manuscripts: transmission of
ancient Greek texts.

5715. INTRODUCTION TO CLASSICAL PHILOLOGY. (4 cr, §Lat 5715. prereq #)
Historical grammar of Greek and Latin from their Indo-European ongln to classical norms

5716. HISTORY OF GREEK. (4 cr; prereq Grk/Lat 5715 or equiv 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 #)
StUdy of the nature and extent of dialectical variation within ancient Greek through reading and analysis of
inscriptions and earlier Greek literature

5970. DIRECTED STUDY. (1-5 cr; prereq # and 6)

5980. DIRECTED TEACHING. (Cr ar; prereq # and 6)

5990. DIRECTED RESEARCH. (Cr ar; prerq # and 6)

8120. GREEK TEXT COURSE. (4 cr; prereq 3052 or LI; restricted to students in depts other than Classics)
Students attend 3000·level Greek courses if they meet the prerequisites for these courses. Supplementary
work at the discretion of the instructor.

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, Theaetetus, SophIst) or Aristotle's treatises (e.g.,
Metaphysics, de gen. et carr., Nichomachaean EthiCS).

8910. SEMINAR. (4 cr)
Seminars on various topics or authors, such as Greek lyric poetry, Greek tragedy, Greek rhetoric, Greek
comedy, Homer, Pm dar, and Euripides

Modern Greek (MdGk)
5970. DIRECTED STUDY. (1-5 cr; prereq # and L)

5980. DIRECTED TEACHING. (Cr ar; prereq # and 6)

5990. DIRECTED RESEARCH. (Cr ar; prereq # and 6)

135



Fields of Instruction

Latin (Lat)
5012. PROSE COMPOSITION. (4 cr; prereq 3106 or 6)

5038. ORAL INTERPRETATION OF CLASSICAL LATIN LITERATURE. (5 cr; prereq 2 yrs Latin or equiv and Th
3801 or 3321 or #) Sonkowsky

Phonetics, prosody, and oral performance of selected texts in classical Latin.

5235. MEDIEVAL LATIN. (4 cr; prereq #)
Survey of Latin literature from 5th to 12th centuries; Carolingian and 12th-century Renaissance.

5264,5265,5266. GRADUATE SURVEY. (4 cr per qtr; prereq ~5012)

5264-latin literature of the Republic. 5265-latin literature of the Augustan age. 526B-latin literature of
the empire

5310, 5320, 5330, 5340, 5350, 5360, 5370, 5380, 5390. LATIN LITERATURE. (4 cr per qtr)
Authors vary from term to term and from year to year. One or more appropriate authors studied in given
course. 531G-History. 5320-Epistles and essays. 533Q--{)ratory. 534G-Epic and pastoral poetry.
535G-lyric and elegiac poetry. 536G-Drama. 5370 -Satire. 538G-law. 5390--Religious texts.

5621. LATIN PALEOGRAPHY. (4 cr; prereq 3 3xxx-5xxx-level latin cr 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 cr latin at 3xxx
5xxx level or equlv, #) E"ckson

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 #1
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 earliest
attestations 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 InSc"ptlons Illustrating Oscan, Umbrian, archaic latin, Sabellian, and Venetie.
Italic dialectology.

5970. DIRECTED STUDY. (1-5 cr; prereq # and 6)

5980. DIRECTED TEACHING. (Cr ar; prereq # and 6)

5990. DIRECTED RESEARCH. (Cr ar; prereq # and 6)

8120. LATIN TEXT COURSE. (4 cr; prereq 3052 or 6; restricted to students in depts other than Classics)
Students will attend 3000-levellatln courses if they meet the prerequIsites for these courses. Supplemen
tary work at the discretIon 0' the Instructor.

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 Engll002 or in foreign literature

or6)
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.
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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 expres·
sian; Narcissism and homosexuality: status 01 women: evolving views of sexual morality in ancient world
compared to present trends. Examples 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 MEN IN ANCIENT BIOGRAPHY. (4 cr)
The lives of Alexander, Caesar, Cicero. Their accomplishments, factors that shaped their characters,
ente"a for "greatness," the social and polilical milieu in which they functioned, the hero myth and history;
introduction to psychohistorical approach to biography.

5007. THE WORLD OF GREECE. (4 cr, §3007)
General survey of Greek ciVilization from the world of Homer to the age of Alexander. The Greek view of life
as seen in art, history. literature, and philosophy. The golden age of Greece in the 5th century Be. and
expansion of the Greek spint under Alexander. Meets With 3007, but requires additional work for graduate
credit.

5008. THE WORLD OF ROME. (4 cr, §3008)
General survey of Roman civilization from its origins to the reign of Constantine. The Roman way of life as
seen in art. hiStOry, literature. and philosophy. The Etruscans and the golden age of Rome under Augustus.
Meets with 3008, but requires additional work for graduate credit.

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, §PhiI5020; prereq 5085 or 5086 or Phil3001 or
3002 or 3900H or 5008 or 5012 or #) Harper. Hershbell

Problems ,n philosophy after Aristoile 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 Engl 1002 or in foreign
literature or 6)

Aristotle's PoetiCS, Horace's Ars Poetica, and Longinus' On the SuMme; history of literary value jUdg
ments in antiquity: applications of principles of criticism to ancient writers: Alexandrianism; formation of
concept of the classics,

5070. RELIGION IN ANTIQUITY: ADVANCED TEXTUAL STUDIES. (4 cr [may be repeated for cr], §3070, §Grk
5360 or §Lat 5390, depending on tOPiC; prereq 3071, 3072, 3073 or 5071, 5072, 5073 or any
religious studies course or #) Kraabel

Selected religious texts central to early Chrlstiantty or another ancient religion examined in the context of
the Greco-Roman world. Theology and present Interpretations of the texts. Their influence on later religion
and culture. Topics announced in Class Schedule.

5071. RELIGION IN ANTIQUITY: GREEK, HELLENISTIC. (4 cr, §3071; prereq #) Kraabel
Greek religlon 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 #) Kraabel
First-century Israel under Roman rule. Jesus of Nazareth. Earliest Chnstian communities Jewish Chris·
tianity. MiSSion to gentiles. Paul the apostle. Beginnings of New Testament. Meets wittl 3072; students do
additional work for graduate credit.

5073. RELIGION IN ANTIQUITY: ROMAN, EARLY CHRISTIAN. (4 cr. §3073; prereq #) Kraabel
The Etruscans. Republican religion. Appeal of non-Roman cults. Ruler worship, Chnstians in Asia Minor,
Egypt, and the West. Popular piety, Christian and non-Christian. Rabbinic Judaism. Varieties of Christiant-

137



Fields of Instruction

ty 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 cr); 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 Engl1002 or in
foreign literature or 6)

Homer's Iliad and Odyssey, Virgil'sAeneid; 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 literature beyond Engl 1002 or In foreign literature or 6)

Origin of European drama as distinct literary form; characteristics of Greek tragedy; ancient theatres and
theatrical conventions. Selected tragedies. Problems posed in relation to cultural patterns 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 Engll002 or in foreign
literature or 6)

Greek and Roman comIC theatre. 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-Socratlcs 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 6)
Integrates various disciplrnes wIthin field of classics. Several faculty members present introductions to
speCial studies. Coordinator conducts discussions toward synoptic view of classical culture.

5145. CLASSICAL MYTHOLOGY: METHODOLOGY,INTERPRETATION, AND TRADITION. (4 cr, §3145; prereq
10420r#)

Methodologies for the interpretation of myth, such as those of MUlIer, Jung, and Levi-Strauss, examined
on tne basIs of classical mythology; successIve reinterpretations and applIcatIons of selected myths In

literature, art, music, and modern SOCIological disciplines. Independent reading and research assign
ments in consulta'ion with instructor. Meets with 3145; students do additional work for graduate credit.

5400. SUPERVISED DIRECTION OF ORAL INTERPRETATION PROJECTS. (1-3 cr per qtr [max 12 cr for MA, 18 cr
for PhD]; prereq #) Sonkowsky

Direction under supervIsion of projects such as group performances of Greek and Roman poetry. Dlrec·
tors must have both classics and theatre backgrounds.

5794. INTRODUCTION TO CLASSICAL STUDIES. (4 cr, §GrklLat 5794; prereq grad major or #)
Research In classical scholarship, methods, bibliography, textual history, and CfItlcism.

5970. DIRECTED STUDY. (1-5 cr; prereq # and 6)

5980. DIRECTED TEACHING. (er ar; prereq # and .l)

5990. DIRECTED RESEARCH. (Cr ar)

8219. SEMINAR: APPLIED HUMANtSM IN ADMINtSTRATIVE BEHAVIOR-THE CLASSICAL PERSPECTIVE. (3
cr, §EdAd 8219; prereq EdAd 8218 or #) Popper, Sonkowsky

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 applred value for preparation of school admInIstrators.

8466. THE COMPUTER AND THE HUMANITIES: SNOBOL. (4 cr; prereq #)
Computing course especially for humanities students. Introductlon to nonnumeric programming lan
guage SNOBOL. Application of the computer in the humanities: separate laboratory/dISCUSSion groups In
literature, linguistics, creative arts, general topics.

Spch 5611. CLASSICAL RHETORIC. (4 cr; prereq Spch 1101 or 11C11H) Scott
Greek and Roman theories of speechmaking: histOrical and prlilosophic context and influence on educa
tion

ARCHAEOLOGY
5089. INTRODUCTION TO BIBLICAL ARCHAEOLOGY. (4 cr) Kraabel

Survey of arcnaeological data rerevant 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 ot pottery, inscriptions,
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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
Aims 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. SCULPTURE IN THE GREEK WORLD. (4 cr; prereq jr or #)
Detailed survey of Greek sculpture from Geometric period to end of 4th century B.C Emphasis on
developing styles of various schools throughout Greece. Asia Minor. and SIcily. and on techniques of
individual sculptors.

5103. HELLENtSTIC ART AND ARCHAEOLOGY. (4 cr; prereq jr 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.

5109. ETRUSCAN ART, ARCHITECTURE, AND ARCHAEOLOGY. (4 cr; prereq jr or #)
Survey of material remains of Etruscan civilization in context of developing culture of Etruscan people
from time of their first appearance in Italy in about 1100 B.C. until therr eclipse In 1st century B.C.

5110. PROSEMINAR: CLASSICAL ARCHAEOLOGY. (4 cr; prereq #)

5120. FIELD RESEARCH IN ARCHAEOLOGY. (3-6 cr; prereq #)
Field excavation, survey, and research at archaeological sites in Greece, Turkey, Italy, or the Mediterra
nean area. Intensive training in techniques of excavation and exploration as well as analysis and interpre
tation 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.

8114. SEMINAR: THE TOPOGRAPHY OF ATHENS. (4 cr. §ArtH 8114; prereq #) Coulson

8151. TOPOGRAPHY OF ANCIENT ROME. (4 cr. §ArtH 8151. prereq #)

8215. SEMINAR: THE EXCAVATION AT NICHORIA IN MESSENIA. (4 cr; prereq #) McDonald

8440. THE ETRUSCAN ORtGINS 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 ANCIENT ART. (4 cr; prereq #)

COMMUNICATION DISORDERS (CDis)
Professor

Charles E. Speaks. chairman
Clark D. Starr. dlfector of

graduate stUdy
Joseph B. Chaiklin
Frederic L. Darley
Frank M. Lassman
Richard R. Martin
Richard P. McDermott
Gerald M. Siegel
W. Dixon Ward

Associate Professor

Arnold E. Aronson
Patricia A. Broen
Robert H. Brookshire
Karllnd T. Moller
David A. Nelson
Wayne O. Olsen

Assistant Professor

Timothy N. Doyle
Samuel K. Haroldson
Richard L Hoel
Dianne J. VanTasel1

Detailed information concerning graduate programs and financial assistance
may be obtained by writing to the Director of Graduate Study, Department of Com
munication Disorders, 115 Shevlin Hall, 164 Pillsbury Drive S.E., University of Minne
sota, Minneapolis, Minnesota 55455.

Degrees Offered-M.A. (Plan A or Plan B); Ph.D.

Emphases Available Within the Major-The M.A. is offered with emphasis in
either speech pathology or audiology. Emphases for the Ph.D. include speech pa
thology, speech science, audiology, and hearing science.
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Prerequisites-Courses in communication disorders are open to all regularly
enrolled graduate students who meet course prerequisites. Students seeking admis
sion to the program generally have completed an undergraduate degree or course
work in the field, but students from other areas and fields are admitted. In such
instances, the adviser may recommend completion of background course work.

Application Deadline-The application deadline is February 1; applications
received after this date will be considered only if space is available. Students may
begin graduate study only in the summer session, term lor II, or in fall quarter.

Special Major Field Admission Requirements-Three letters of recommenda
tion and a complete set of official transcripts should be sent to the director of
graduate study. Letters should be requested from persons who can evaluate the
applicant's scholarship; at least two of the letters must be from faculty members.

Program Requirements-The curricula in speech pathology and audiology have
been designed so that students completing the master's degree will be eligible for
clinical certification by the American Speech and Hearing Association. Curricular
descriptions may be obtained from the director of graduate study.

Doctor's Degree Program Requirements-Programs are planned by the stu
dent and the adviser to acquire appropriate skills in research and scholarship. The
only specified courses that must be completed are PsyF 8110.8111, and 8112. There
is no requisite number of academic credits that must be completed.

Language Requirements-A foreign language is not required for the master's or
the Ph.D. degree.

Final Examination for the Master's Degree-Plan A students must complete a
final oral examination; Plan B students must complete both written and oral exami
nations.

5101. COMMUNICATION PROBLEMS OF CHILDREN. (3 cr) Martin, staff
Problems of children with Impaired communication due to delayed language development, hearing loss,
articulation disorders, voice disorders, stuttering, cleft palate (oral-facial 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 communica
tion.lnformatlon basic to nle 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 pathology and aUdiology.
Nature of sound. sound transmission, units of measurement, acoustic characteristics of speech, and use
of elementary electroacoustlc systems.

5302. ANATOMY AND PHYSIOLOGY OF THE SPEECH AND HEARING MECHANISMS. (4 cr) Lassman. McDer
mott

Gross anatomy, physiology. and function of structures related to phonation, articulation, and audItion.

5303. PHONETICS LABORATORY. (2 cr) Broen
Phonetic analysis of speech, the IPA classification system and articulatory correlates of English pho
nemes. Laboratory transcription of isolated sounds, words, and connected speech.

5304. SPEECH AND HEARING SCIENCE. (5 cr; prereq 5301, 5302. 5303, or #) Speaks, VanTasell, Ward
Experimental data concerning the phYSiologic, acoustic, and perceptual parameters of speech; funda
mental concepts in normal audition.

5306. HEARING SCIENCE. (4 cr; prereq 5301, 5304. or #) Ward
Fundamental concepts in normal audition. Psychoacoustic methods; sensitivity and acuity; loudness,
pitch, timbre. dlstortron, aural harmonics; maskIng, adaptatIon; the aUditory reflex; bInaural phenomena,
localization Laboratory experience.
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5502. STUTTERING. (4 cr) Martin
Description, nature, and treatment of stuttering in children and adu Its. Students will be Involved at various
levels In therapeutic and research activities.

~504. ARTICULATION DISORDERS. (4 cr: prereq 5301, 5302) McDermott
Impaired articulation performance and associated factors. Principles of diagnosis and clinical manage-

.., ment. Observation of clinical activities.

5506. APHASIA. (4 cr: prereq 5302 or #) Brookshire
Etiology, diagnosis, evaluation, and treatment of brain-damaged, communicatively impaired adults. Clini
cal case material. Opportunlties 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) Haroldson, Starr
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 emphasized.

5512. SPEECH DEVELOPMENT AND RETARDATION. (4 cr) Siegel
Theory and experimental research dealing with speech development as related to delayed or retarded
speech.

5513. SPEECH DELAY: PSYCHOLINGUISTIC APPROACHES. (4 cr) Broen, Siegel
BasIc concepts in psychollngulstlcs applied to delayed language.

5514. SPEECH DELAY: DEVELOPMENT AND ASSESSMENT. (4 cr: prereq 5513 or #) Siegel, Broen
Continued application of psychoilnguistics to delayed speech and language: language assessment. Three
class meetings per week plu£: off-campus assignments.

5701. HEARING DISORDERS. (4 cr: prereq 5301,5302) Chalklin. Lassman
BasIc orientation to audiology with emphasIs on heanng disorders; medical and surgical management;
overview of major audiometnc procedures, with laboratory demonstration; overview of audiologic and
educational approaches to different types and degrees of hearing defects, psychological effects of
heanng impairment.

5702. HEARING MEASUREMENT. (4 cr: prereq 5301. 5302. 5701) Chaiklin. Olsen
Pure~tone audIometry: mask1ng: bone-conductIon theory: calibratIon; audIometer function: screening
audiometry; emphasIs on research bases of oasic procedures. Four hours of laboratory expenence each
week in addition to lecture time.

5703. COMMUNICATION PROBLEMS OF THE HEARING IMPAIRED. (4 cr: prereq 5701 or #) VanTasell
Effects of impaired hearing on speech and language development. Development of speech and language
for hearing-impaired individuals through speech, speechreading, auditory traini'1g. and other special
methods and philosophies.

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 testing and monitoring aUdIOmetry.

5900. TOPICS IN COMMUNICATION DISORDERS. (4 cr)

5970. DIRECTED STUDIES. (Cr ar [may be repeated for cr]: prereq #) Staff
Directed readings and preparation of reports on selected tOpiCS.

8210. SEMINAR: ADVANCED PROBLEMS. (3 cr [may be repeated for cr]: prereq #) Staff

8305. LABORATORY INSTRUMENTATION I. (2 cr: prereq 5301 and Ist-yr MA student majoring in communica-
tion dIsorders) Speaks

Introduction to Instrumentation systems used by speech and hearing clinicians. Topics include elementa
ry electronics, measuring Instruments; selection and use of audio recorders, tape, and transducers:
procedures for recording, dubbing, and editIng; standards and procedures for checking calibration of
audiometers.

8306. LABORATORY INSTRUMENTATION II. (4 cr: prereq 5301 or #) Nelson
BaSIC concepts in electronics and of electroacoustic systems appropnate to study of speech and hearing

8307,8308,8309. SEMINAR: EXPERIMENTAL PHONETICS. (3 cr per qtr: prereq 5304) Speaks
Significant research in physiological and acoustic phonetiCs. Theory. method, Instrumentation, and data.

8500. INTRODUCTION TO GRADUATE STUDY IN COMMUNICATION DISORDERS. (2 cr: prereq grad major In

communication disorders)
Areas and strategies for research In communIcation processes and disorders Preparation of prospectus
for M.A. fhesls or Plan B proJect.
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8502. SEMINAR: STUTIERING. (3 cr: prereq 5502 or #) Martin
Theoretical explanations of stuttering; research data and methodologies subserving the respective theo
ries. 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 mdependent research.

8506. SEMINAR: APHASIA. (3 cr; prereq 5506 or #) Brookshire
Review of principal theoretical treatments, instruments for evaluation, and methods of clinical manage
ment 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 communicatIOn problems 01 persons with cleft palates.

8508. SEMINAR: THE LARYNGECTOMIZED. (3 er; 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 literature in speech pathology. IndIvidual projects
designed to determine and evaluate the student's analytIcal procedures.

8511. SEMINAR: CURRENT ISSUES IN SPEECH PATHOLOGY. (3 er; prereq grad malor in speech pathology or
#)

Significant problem area!: in speech pathology: relation to other rehabilitation programs and personnel.
Class prOjects involving 11-depth exploration of a specific problem.

8512. SEMINAR: LANGUAGE RETARDATION. (3 cr; prereq 5512 or #) Siegel. Broen
Causation. diagnosis, and current research techmques

8520. ADVANCED CLINICAL PRACTICE IN SPEECH PATHOLOGY. (2. 4 or 6 cr [may be repeated for cr]; prereq
#) Staff

Specialized cltnical practice. Evaluation and clinical management of persons exhibiting communication
disorders.

8709. ADVANCED HEARING MEASUREMENT. (4 cr; prereq 5301. 5306. 5702) Chalklin
Advanced audlometrlcs: speech aUdiometry (including routine masking), tone decay, SISI, loudness
matching, DL procedures, Bekesy audiometry, and procedures for assessing response validity. Research
literature emphasized; laboratory projects in addition to lectures.

8711. AUDIOMETRY III. (4 cr; prereq 5306. 5702. 8709) Chalklin
Continuation of advanced audiometries. Additional specialized procedures used in comprehensive audi
ologic evaluations. Critical on- and off.tlme, aural overload, temporal Integration, tympanometry, de
graded speech tests. GSR. EER and delayed feedback audiometry. Laboratory projects In addition to
lectures.

8714. SELECTION AND USE OF HEARING AIDS. (3 cr; prereq 8306 or #) Chaiklin
Nature and types of amplifying systems used with the hearing Impaired, Electroacoustic characteristics
including gain, power, acoustic response, distortion, other issues. Principles and methods of selection
and usage relative to types of hearing disorders.

8715. PEDIATRIC AUDIOLOGY. (3 cr; prereq 8709. 8711. #) Lassman
Assessment and clinical management of infants and children with hearing disorders. Problems of differen~
tial diagrlosis; screening. conditioning procedures: electroptlysiologic methods. Selection and use of
hearing aids for children, Guidance of parents.

8716,8717,8718. SEMINAR: HEARING. (3 cr per qtr; prereq #) Ward. Lassman. Chaiklin
Major experimental research ,n psychophysiological and psychoacousticaJ nature of hearing. Critical
analysis .of theory, experimental method, and treatment of data.

8719. SEMINAR: CURRENT ISSUES IN AUDIOLOGY. (3 cr; prereq #) Lassman. VanTasell
Significant problem areas In audiology: relation of audIologIcal concerns to other rehabilitation programs
and personnel. Class projects Involving m-depth exploration of a specific problem.

8720. CLINICAL METHODS AND PRACTICE IN AUDIOLOGY. (2. 4 or6 c' [may be repeated forer]; prereq #) Staff
Supervised internship experiences for graduate students working wIth communication disorders of
persons with aUditory impairment.

8990. RESEARCH. (Cr ar [may be repeated for cr]; prereq #) Staff
Open to graduate students engaged in research.
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COMPARATIVE LITERATURE (CLit)
Professor

Paul K. Atkon
Chester G Anderson
Anwar G. Chejne
Thomas S Clayton
Peter E Firchow
John D. Hurrell
Joseph J Kwiat
Anatoly Liberman
Chun-jo Liu
Richard B. Mather
Armand A. Renaud

Gerhard H. Weiss
Anthony N. Zahareas

Associate Professor

Wladyslaw Godzlch. director
Ronald W. Sousa. director of

graduate study
Leonard L. Duroche
David B. Haley
William E. Mishler
Marilyn Schneider
Nicholas Spadaccini

The Program in Comparative Literature offers courses of study leading to the
M.A. and Ph.D. degrees. Write to the program director for a brochure describing
current requirements and offerings.

Note-The major portion of course work for degrees in comparative literature is
offered by the graduate departments of literature and language. Approval may also
be given, however, for graduate courses in such areas as anthropology, art and
architecture, history, music, philosophy, and sociology. In all cases, students should
consult with their adviser.

5111,5112. 20TH·CENTURY WRITERS: ENGLISH AND CONTINENTAL. (4 cr per qtr; prereq 6 cr of literature
courses exclusive of freshman English. good reading knowledge of French or German) Flrchow

Reading of modern European writers of va nous nations and cultures(among them Huxley, Hesse, Camus).

5311. FANTASY LITERATURE. (4 cr; prereq reading knowledge of French or German) Firchow
Fantasy literature (chiefly in the novel) from ca. 1800 to the present. Authors considered include; E. T. A.
Hoffman. Gautier, Gogol, Carroll, Chesterton, Morgenstern, Hesse. C. S. Lewis, and Tolkien.

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 lngarden 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.

5331,5332. THE EUROPEAN NOVEL 1750-1950. (4 cr per qtr; prereq reading knowledge of French or 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. Hoffman. 5332: 1850-1950. With emphaSIS on England, France,
Germany. and Spain; Includes the novels of Dickens, Flaubert. Dostoyevsky. Tolstoy, Zola. Joyce. Hesse.
Mann, Unamuno, Gela, and Lawrence.

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)

5910. TOPICS IN COMPARATIVE LITERATURE. (3-6 cr; prereq reading knowledge of French, German. or
Spanish. or #)

Topics vary, e.g., modern poetry, picaresque novel, concepts of allegory.

5970. DtRECTED READING IN COMPARATIVE LITERATURE. (1-4 cr; prereq #)

8951-8952t. SEMINAR IN COMPARATIVE LITERATURE. (4 cr) Godzich and staff
Guided research in selected areas with due regard for methods applicable in a study of comparative
literature.

8953·8954. THE BAROQUE tN EUROPEAN LITERATURE. (4 cr per qtr; prereq reading knowledge of French,
German, Spanish, Ita!lan or Dutch) Renaud, Weiss, and staff

Gross-cultural survey and analysis of European literature of the baroque period (late 16th through early
18th century). Background and function of rhetOrical modes, stliJctural 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
literature, "')
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COMPUTER SCIENCE (CSci)
Professor

J. Ben Rosen, head
William D. Munro, associate head,

director of graduate srudy
Eugene Ackerman
Gordon B. DavIs
Wolfgang Gliol
Oscar H. Ibarra
K. S P. Kumar
E. Bruce Lee
Marian B. Pour-EI
Marvin L. Stein
Hans F. Weinberger

Associate Professor

Douglas H. Anderson
FrederiC N. Bailey
Donald L. Boyd

Kenneth M Brown
Krzysztof S Frankowski
William R. Franta
Laol C. Gatewood
Richard P. Halverson
Richard Y. Kaln
Jay A Leavitt
Kurt J Maly
Peter C. Patton
Sartaj K. Sahni

Assistant Professor

Hans C Gyllstrom
Larry L. Kinney
G M. Schneider
William B. Thompson
Steven W. Weingart

Graduate work in computer science is designed to train students in the science,
technology, and current methods of research being used in connection with high
speed computing devices and the information they process, as well as with the
applications of these devices to a broad spectrum of problems. There is significant
research being carried out at Minnesota in the basic areas of theory and construction
of compilers and operating systems; programming languages; data structures; com
puter graphics; artificial intelligence and heuristic programming; machine (hard
ware) organization and design; microprogramming; numerical analysis; mathemati
cal programming; automata theory and computational complexity; formal lan
guages; and hybrid systems. Additionally, research is being conducted in the appli
cations of computers to medicine, psychology, biology, art, and other fields. As an
integral part of their graduate work, students will use the University computing
facility, which provides access to Control Data CYBER 74,172, and 6400 computer
systems, an advanced hybrid system, and smaller affiliated computers.

Prerequisites-A degree in any major, with a substantial and broad background
in mathematiCs. (Students with an inadequate mathematical background must re
move any deficiencies prior to starting their graduate program.) Before applying for
admission students should arrange to take the Graduate Record Examination. This
should include the GRE verbal and quantitative sections and one of the advanced
tests (for computer science majors this should be the advanced test in that field).

Master's Degree-The master of science is offered under Plans A and B, Stu
dents are expected, by means of a final written examination, to show competence in
the basic material. This examination is normally taken during the fourth quarterof the
graduate program. (The qualifying examination for the doctorate may be used to
satisfy this requirement.) In addition, candidates will be required to demonstrate
proficiency in the utilization of a computer by successfully writing and executing a
significant and adequately documented computer program; this requirement may be
completed in conjunction with a thesis or project, a graduate seminar, or an inde
pendent stUdy course under the supervision of the major adviser.

Doctor's Degree-Because of the breadth of possibilities available for research
at the doctoral level in computer science, the student's program can range from one
that is highly interdisciplinary in nature to one in which several core areas of comput
er science are combined Students will usually plan, with their adviser, a supporting
program of study rather than a traditional minor.

Normally, during the first quarter of their second year, students will take a written
qualifying examination, consisting of two parts: (a) general knowledge of the basic
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subject matter in computer science; this material is related to students' (normal) first
year of graduate study, and (b) in-depth knowledge of two of the areas covered by
students during their (normal) first year. Doctoral students will also demonstrate
competence in utilizing the computer, as described in the section on the master's
degree. After passing the written qualifying examination and completing their course
work and language requirements, students must pass a preliminary oral examina
tion, in which they will be expected to show considerable knowledge of those core
subjects and supporting areas in which they have specialized and in which they plan
to do their doctoral dissertation. They must demonstrate sufficient grasp of the
dissertation subject and its literature to pursue independent research in that field.
After completion of the thesis, which must demonstrate originality and constitute a
significant contribution to the field, students must defend their thesis in a final oral
examination.

Preparation for Written Preliminary Examinations-For either the master's or
the doctor's degree students will be permitted to register in the department for the
written preliminary examination only after submitting evidence of suitable prepara
tion to their adviser. Students should consult with their adviser to ensure that the
graduate program they are planning will indeed prepare them for the examination.
Suitable preparation includes a bachelor's degree in computer science or a back
ground equivalent to the material covered in the computer science courses that are
required for the undergraduate degree. Since such courses1 are only acceptable on
the degree program of graduate students by special petition, students entering the
graduate program in computer science from another discipline may be delayed in
embarking on their degree program in order to make up this preparation.

Language Requirement-For the master's degree, none. For the doctor's de
gree, one foreign language. A request for an alternative may be made to the depart
ment.

50011. THEORY AND APPLICATION OF LINEAR PROGRAMMING ALGORITHMS. (4 cr; prereq 1101 or 3101 or
3104. Math 3211 or Math 3142. or #; mformallab)

Basic solutions to linear systems; inequalities: convex polyhedral sets: linear programming formulation
and optImality condItions: theoretical and computational aspects of simplex algorithm: postoptlmal
analySIS. duality. revised simplex and numerically stable methods, upper-bounded problems.

5002w. COMPUTATIONAL METHODS FOR NONLINEAR PROGRAMMING. (4 cr; prereq5001 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 func
tions; acceleratIon of convergence; nonconvex problems.

5101l,w. STRUCTURE AND PROGRAMMING OF SOFTWARE SYSTEMS I. (4 cr. §3107; open to non-CSci
majors ... majors should take 3107; prereQ 1101 or 3101 or 3104 or equiv or #; intormal lab)

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 manipulation, iteration, subroutines, data description, introduction to assembler software.

5102w,s. STRUCTURE AND PROGRAMMING OF SOFTWARE SYSTEMS II. (4 cr; prereq 3107 or 5101 or #;
informal lab)

Subroutine coding conventions: argument transfer: interrupts and traps: macros: I/O equipment and
operations: buffers: conditIonal assembly and program segmentation. Students will wnte assembly
language programs for an existing modern computer.

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, seg
mentation, 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. (4 cr; prereq 3107 or 5101. Stat 3091 or #;
informal lab)

Simulation methodology including random number generation, queueing, service times, discrete random
variables, design of experiments Simulation languages. tlow and event oriented: GPSS, SIMULA. SIM
SCRIPT. Model building. Applications to job shops. busmess, operations research and operating systems.

'The current list of such courses includes 5101.5102,5121.5201.5301,5400.
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5105s. THEORY OF MACHINE ARITHMETIC. (4 cr; prereq 3107 or 5101 or #; informal lab)
Residue class arithmetic. Congruences and complement arithmetic. Integral additive and subtractive
accumUlators. Multiplication and division by shifting and accumulation. Applications to absolute value
and sign arithmetic, scaling and the floating pOint operalion.

5106s. STRUCTURE OF HIGHER LEVEL LANGUAGES. (4 cr; prereq 3107 or #)
Formal detinitlon of programming languages. Syntax. Semantics. The Algol report. Introduction to Algol.
Applications. Extensions of concepts to other languages. List structures List languages. List processing.
Basics of compilers and compiler implementation.

5107f. COMPUTER GRAPHICS. (4 cr; prereq 3107 or 5101 or #)
Definition of interactive computer graphics. its goals and problems. Model system. Data structures for
computer graphics, picture structure. and transformations. Perspective views 01 three-dimensional ob
jects. Structures of graphical programmmg languages. Interaction handling.

5117. COMPUTER GRAPHICS II. (4 cr; prereq 5107 or #)
Display processor architecture Data base management and display tile handling. Multilevel software
systems for enhanced portability and protocol handling in graphical networks Examples of graphical
programming systems. Methodology 01 curve and surface tnterpolation and approximation. Programs for
three-dimensional display, curve and surface approximation, etc.

5121w. DATA STRUCTURES. (4 cr; prereq 3106 or #; Informal lab)
Basic concepts of data and its representation. linear lists and strings. Array structures and allocation.
Symbol tables and searching techniques; hash coding techniques. Tree structures Storage systems and
structures. Storage allocation. MultjJjnked structures. Sorting

5122w. ADVANCED DATA STRUCTURES. (4 cr; prereq 5121 or #; informal lab)
Data structure formalisms. Storage structures and organIzation. Data structures in programming langu
ages. List processing languages. Data definition languages. Data base management systerns and design
Problems in Information system design. Applications to large data base problems.

5199f,w,s. PROBLEMS IN LANGUAGES AND SYSTEMS. (1-4 cr [may be repeated for cr]; prereq #)
Special courses or individual study arranged with faculty member.

52005. PRINCIPLES OF CONTINUOUS SYSTEM SIMULATION. (4 cr; prereq 1101 with #, and Math 3221 or Math
3061. or Ii; 31ecl and 1 lab hrs per wk)

Analog computation. Digital simulation of continuous systems. Hybrid computation. Programming sys
tems. Applications of hybrid computation.

5201. FUNDAMENTALS OF LOGIC SYSTEM DESIGN. (4 cr; prereq 3105 or #)
Mathematical fundamentals: sets, set operations, relations, algebraic structures and Boolean algebra,
switching functions. MatriX notation and operations for synthesis of combinational networks and iterative
or sequential systems. State reduction and minimization. Design of synchronous flip·f1op networks and
microprograms for computer algorithms.

5211. DATA COMMUNfCATIONS AND COMPUTER NETWORKS. (4 cr; prereq 5102 or #; informal lab)
Network classifIcation; sl~rvices; hardware components; network architecture; software problems; re·
search areas.

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.

53011,w. NUMERICAL ANALYSIS. (4 cr. §Math 5472; prereq Math 3221. or Math 3142 and Math 3211. or #;
knowledge of FORTRAN IS assumed; informal lab)

General concept of iteration formulas. Solution of equations. Newton's method. Linear systems. Finite
differences. Interpolation. Numerical differentiation and integration. Introduction to initial value prob·
lems.

5302w,5. NUMERICAL ANALYSIS. (4 cr. §Math 5473; prereq 5301 or #; informal lab)
General theory of linear approximations. Norms. Error estimates. Convergence rates Least squares.
Orthogonal polynomials. Chebychev Interpolatlon theory. GaussIan quadrature. Solution of nonlinear
systems of equations. MLiltipoint Iteration formulas. Startmg values. iteratIve schemes for lmear algebra.
Conditioning, Jacobi's method. Differential equations. Initial value problems. Systems of equations.
Runge·Kulta. Stability.

53045. COMPUTATIONAL ASPECTS OF MATRIX THEORY. (4 cr; prereq 5302 or #; informal lab)
Computational pitfalls. Conditioning. Iterative methods. Relaxation methods. Various reduction and
elimInation schemes. Hessenberg matrices. Methods of Lancos, Givens, Householder. Eigenvalue prob
lems. Bounds for eigenvalues.

53055. NUMERICAL SOLUTIONS OF INITIAL AND BOUNDARY VALUE PROBLEMS. (4 cr; prereq 5302 or #;
informal lab)

Linear two-POint boundary value problems. The eigenvalue problem. Tau and Galerkin methods. Nonli
near two-point problems. Shooting method. Newton-Kantorovich method. Elements of numerical solu
trons of problems in partial differential equatIons. Laplace, heat, and wave equatIons.
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53991,w,s. PROBLEMS IN NUMERICAL ANALYSIS. (1-4 cr [may be repeated for cr]; prereq #)
Special courses or individual study arranged with faculfy member.

54001. INTRODUCTION TO AUTOMATA THEORY. (4 cr, prereq 3106 or #: mformal lab)
Turing machines, computable functions, unsolvabillty of the halting problem. Finite state models equlva·
lence, minimization. synthesis of finite state systems, state assignment. decomposition Survey of other
automata.

5401w. INTRODUCTION TO FORMAL LANGUAGES. (4 cr. prereq 5400: informal lab)
Formal grammars and languages and their related automata. Language hierarchy. Context free languages
and grammars. Pushdown automata, Normal form theorems. Operations on languages. Decidability and
undecidability results. Parsing algorithms. Applications to programming

54991,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. ARTIFICIAL INTELLIGENCE. (4 cr: prereq 3106 or #; informal lab)
Concept of "mechanized" intelligence, operational definitions of intelligence Heuristic search tech
niques: problem representation. world model representation, solution search. Application to game play
ing systems. Natural language processing and semantIc mformatlon systems. Introduction to machine
perception and integrated robots. Future of artificial intelligence.

55021. INTRODUCTION TO OPERATING SYSTEMS, (4 cr. prereq 5102 or #. Informal lab)
DefInition and historical development 01 operating systems Classification of batch processing, interactive
and realtIme systems. Abstractions and Implementations of properties common to most systems. Concur·
rancy and related control problems. Resource allocation. Storage allocation. Program modularity Shar
ing. Multiplexing. Protection. Performance optimization.

5503. INTRODUCTION TO COMPILERS I. (4 cr: prereq 3107 and 5121 or #. Informal lab)
A higher level language (MPL), machine language, loaders, linkage editors: mapping MPL onto machine
language, code generation techniques: derivation of an mtermediate language and Implementation of
code generators for mapping intermediate onto machine language, Students write a back end of an MPL
compiler

5504. INTRODUCTION TO COMPILERS II. (4 cr; prereq 5503 or #; informal lab)
Lexical scannmg plus preprocessmg and macroexpanSlon, symbol tables. parsing, Intermediate text
generation, error detection, and correction. Students design and implement a front end for an MPL
compiler

5511. ADVANCED TOPICS IN ARTIFICIAL INTELLIGENCE. (4 cr; prereq 5501 and 5400. or #)
"Sysfems" employing AI techniques; examples Including Shakey (the SRI robot), the hand·eye project at
Edinburgh, the MIT robof proJect, efc. Methods of integrating eyes. hands, ears, etc., info a functioning
unit. Natural language facilities including representational schemes, parsing algonthms, and semantic
memones. Students will design and implement phases of a large system,

5599-5699-5799. PROBLEMS, NONNUMERIC COMPUTATION, CONTROL SCIENCE, INFORMATION SCI·
ENCE. (1-4 cr per qtr [may be repeated for cr]: prereq #1

Special courses or individual study arranged with faculty member.

8101·8102·8103. COMPUTER OPERATING SYSTEMS: MODELING AND ANALYSIS. (3 cr per qfr: 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 con
trol: deadlocks, mutual exclusion, synchronizatlOn DeterminIstiC mode~s of processor scheduling: oph
mality for two-processor systems and tree-structured computations: independent tasks; list scheduling;
preemption and processor sharing. Probability models of computer sequencing problems: queueIng
results and comparisons. I/O 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 5303 or #)
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 qfr;
prereq 5305 or #)

Two-point boundary conditions. Error estimates Explicit and Impllcit difference schemes. Stability.
MaXImum principle. Nonlinear equations.

Note-All of the following seminars may be presented as either lectures or with
individual assignments in current literature. The amount of credit earned is arranged
with the faculty member. Seminars may be repeated for credit when topics change.
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8199. SEMINAR: LANGUAGES AND SYSTEMS. (1-3 cr; prereq #)

8299. SEMINAR: MACHINE DESIGN. (1-3 cr; prereq #)

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.
computationally related problems. hard problems. abstract complexity. miscellaneous techniques

8499. SEMINAR: COMPUTATIONAL THEORY AND LOGIC. (1-3 cr; prereq #)

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
sUbexpressions; 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
machine perception, image analysis, natural language processing. semantIc informatIon processing,
heuristic problem solving. integrated robots. Future research potential. Application of AI to actual prob
lems.

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 those courses offered above by the Department of Computer
Science, the following courses, taught by members of the graduate faculty in com
puter science, are considered major courses.

Math 5157·5158·5159. MATHEMATICS OF SYMBOL MANIPULATION

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. ADVANCED NUMERICAL ANALYSIS OF LINEAR SYSTEMS

Math 8466. ADVANCED NUMERICAL ANALYSIS OF PARTIAL DIFFERENTIAL EQUATIONS

Math 8675. INFORMATION THEORY

EE 5250-5251. CONTROL SYSTEMS

EE 5350-5351. PRINCIPLES OF COMPUTER ENGINEERING

EE 5700·5701. INFORMATION THEORY AND CODING

EE 5702. STOCHASTIC PROCESSES AND OPTIMUM FILTERING

EE 5703. MODULATION SYSTEMS

EE 5750-5751. SYSTEM ANALYSIS AND OPTIMAL CONTROL

EE 5752. NONLINEAR SYSTEM DESIGN

EE 5851·5852. DIGITAL COMPUTER SYSTEMS

EE 8200'8201-8202. TOPICS IN STATISTICAL THEORY OF COMMUNICATION

EE 8240. SEMINAR: COMMUNICATION

EE 8260-8261-8262. NONLINEAR SYSTEMS

EE 8290. SEMINAR: CONTROL THEORY

EE 8291. SEMINAR: SYSTEM THEORY

EE 8350_ MODELS FOR COMPUTING MACHINES

EE 8351. ADVANCED COMPUTER SYSTEMS

EE 8352. ADVANCED SWITCHING THEORY
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Criminal Justice Studies

I.
CONTROL SCIENCES
Regents' Professor

Rutherford Ans (chemical engineering)

Professor

Lawrence Markus (mathematics), chairman
K. S. P. Kumar (electrical englneenng),

director
Robert T Holt (political sCience)
E Bruce Lee (electncal engineering)
Warren S Loud (mathematics)
Katsuhlko Ogata (mechanical engineering)
J. B. Rosen (computer sCience)
Patarasp R. Sethna (aerospace engineering)
Milton Sobel (statistics)
Marvin l. Stein (computer science)

Associate Professor

William Garrard (aerospace engineenng),
director of graduate study

Frednc N. Salley (e\ectncal engmeering)
Richard P. Halverson (electrical engineering)
Larry l. Kinney (electncal engineering)
John H. Park. Jr. (electrical englneenng)
George R. Sell (mathematics)
George Stephanopoulos (chemical engineering)
Charlotte Stnebel (statistics)
Fredenck M. Waltz (electncal engineering)

Assistant Professor

Malur K. Sundareshan (electrical engineering)

Degree Offered-PhD. only.

Prerequisites-Control sciences at Minnesota does not award a master's de
gree. Instead students will 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 sciences can be earned in any of these
programs at Minnesota. An applicant with a master's degree whose scientific and
engineering training is adequate to follow the program will also be considered. Since
control sciences draws faculty from a number of disciplines, students' programs can
reflect various emphases. It is important for applicants to specify in their application
materials their career goals and the program emphasis desired.

Major Program-The course work in the major should normally be selected from
those courses in science, mathematics, engineering, and other fields that are partic
ularly relevant to the field of control sciences. Since this program is intended to
provide an opportunity for a broad training, it is desirable that at least 9 credits of
aOOO-series courses be selected from each of three of the related major areas.
Candidates must prepare for a preliminary examination covering each of the follow
ing four basic areas:

1. Mathematical and physical control models
2. Stability and control of linear and nonlinear deterministic processes

3. Stochastic processes and information theory
4. Numerical and computer techniques and implementation of control concepts

in scientific and engineering processes
Normally, students can prepare for the preliminary examination by completing 9

credits of aOOO-series or suitably advanced courses in each of the four areas. The
remaining course work for the PhD. will be selected in consultation with an adviser.
All candidates are required to attain a high level of mathematical proficiency.

Language Requirement-one foreign language; unless the major emphasis is
mathematics, two foreign languages.

CRIMINAL JUSTICE STUDIES (CJS)
Professor

David A. Ward, chairman
Thomas O. Murton, director of

graduate study
Barry C. Feld
Barbara Knudson
Carl P. MalmqUist
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Assistant Professor
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Lecturer
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Fields of Instruction

The master of arts degree program in criminal justice studies is designed for I
professionals in criminal justice agencies, secondary school teachers who offer
courses in criminology and criminal justice, and persons employed in local, county, .
and state units of government with responsibility for planning, evaluating, develop- I
ing, and administering programs in the area of criminal justice. The program empha- ~

sizes a broad, interdisciplinary understanding of crime and delinquency, the admin
istration of criminal justice, and the formulation, implementation, and evaluation of
criminal policy.

Degree Offered-The master of arts degree is available under either Plan A or
Plan B, though the former is preferred.

Prerequisites for Admission-In addition to a bachelor's degree, all candidates
must submit scores for the Miller Analogies Test and the aptitude section of the
Graduate Record Examination. Candidates must also submit three letters of recom
mendation addressed to the Department of Criminal Justice Studies.

Program Requirements-All students are required to complete the core se
quence listed below and to follow Plan A or Plan B. Plan A requires a master's thesis
and an additional 8 credits in a related academic field. Plan B requires two research
projects (one in a criminal justice field unrelated to the student's area of professional
expertise) and an additional 24 credits in one or more related fields. The core
sequence is the same for Plan A and Plan B.

Required Courses:
8001. Seminar in Criminal Justice (4 cr)
8002. Seminar in Criminal Law (4 cr)
8205. Seminar in Criminal Psychopathology (4 cr)
8207. Penal Policy (4 cr)
8209. Seminar in Research Methods and Evaluation Research (4 cr)

Electives (two of the following):
8003. Seminar in Criminal Justice Issues (4 cr)
8101. Legal Socialization: The Impact of Legal and Criminal Justice Systems (3

cr)
8135. White Collar Crime (4 cr)
8201. Police in Society (4 cr)
8203. Correctional Administration (4 cr)
5001. Police Administration (4 cr)
5101. Criminal Law (4 cr)
5102. Criminal Procedure (4 cr)
5103. Juvenile Court (4 cr)
5113. Community-Based Corrections (4 cr)
5114. Women in the Criminal Justice System (4 cr)
5116. Law, Justice, and the Individual (4 cr)
5121. Comparative Penal Policy (4 cr)
5201. Police and Community Relations (4 cr)
5205. Criminal Psychopathology (4 cr)
Soc 5105. Contemporary Penology (4 cr)

Language Requirement-None.

Final Examination for the Master's Degree-Students will take a written exami
nation.

5001,5002, 5003. THE ROLE ANO FUNCTION OF MUNICIPAL POLICE ADMINISTRATION IN A CHANGING
SOCIETY. (4 cr per qlr; prereq 3101 or #)

5001' Development of American policing; its goals, evolution of its structure: and analysis of milieu in
which it operates. 5002: Police organization and management and functions of police agencies; executive
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responsibilities: policy formulation and Implementation: management of staH units 5003: Organization
and management of police services; theory and practice of administration; role of investigative, juvenile,
vice, and other programs.

5101. CRIMINAL LAW. (4 cr: prereq 3101 or #)
General criminal law with particular attention to philosophical underpinnings ~urposes and principles;

~ delenses of insanity. self-defense. and mistake of fact or law.

5102. CRIMINAL PROCEDURE. (4 cr: prereq 3101 or #)
Processes by which persons are convicted of crime. Police discretion to arrest, the constitutional law of
arrest, search and seizure, role of the prosecutor, plea bargaining, sentencing, and postconviction relief.

5103. THE JUVENILE COURT IN THE UNITED STATES. (4 cr: prereq 3101 or #)
Philosophy and presuppositions of the juvenile court in the UnIted States. Practical failure of court to
achieve stated goals and alternative means of reaching goals from a legalistic perspective.

5105. ORIGINS OF THE FIFTH AMENDMENT. (4 cr: prereq 3101 or #)
History of the right agaInst self-incrimination from its origins to the ratification of the Constitution in 1791.
Discussion and evaluation of Chief Justice Magruder's remark: "Our forefathers, when they wrote this
proVision Into the Fifth Amendment. had ,n mind a lot of history which has largely been forgoften today."

5106. LAW AND SOCIAL ISSUES. (4 cr: prereq Soc 3102 or 3103 or #)
How tar the law can go in solving pressing social issues that also impinge on individual liberties such as
sexual relations. drug use. abortion. family relationships.

5113. COMMUNITY·BASED CORRECTIONS. (4 cr: prereq 3101 or Soc 5105 or #) Murton
Theory, structure, and description of programs that exist as alternatives to imprisonment.

5114. WOMEN IN THE CRIMINAL JUSTICE SYSTEM. (4 cr: prereq 3101 or Soc 3102 or 3103 or #)
Major areas in which women are involved in the criminal justice system; effect of sex·based distinctions on
female offenders; functioning of criminal Justice system when women are victims of a criminal act; types of
jobs usually given and job demands on women working in criminal justice system.

5116-5117t. LAW, JUSTICE, AND THE INDIVIDUAL IN SOCIETY. (4 cr per qtr: prereq sr. grad. or law student or
#)

Experiential, interdisciplinary approach to theory and research concerning indiVidual and ins1itutional
processes in developing expressions of law and justice. 5116: The psychology-law interface, cross
cultural examples. law and justice theOries. the legal socialization process. 5117: Compliance styles.
deViance dynamiCs. functioning justice systems. psychological reforms.

5121. COMPARATIVE PENAL POLICY. (4 cr: prereq 3101 or Soc 5105 or #)
Structure and functioning of law enforcement, adjudication and corrections systems in other countries
compared to the United States.

5131,5132. CRIMINAL JUSTICE IN AMERICAN HISTORY. (4 cr per qtr: for sr and grad students: prereq Soc 31 02
or 3103. H,st 3041. or #)

Social context of crime, justice, and punishment. 5131: Colonial morality prosecutions, witchcraft, convict
serviture, urban violence, rise of penitentiary and professional police. 5132: Changing patterns of crime,
the criminal class, political justice, and politICS of law and order.

5150. TOPICS IN CRIMINAL JUSTICE. (4 cr: prereq 3101 or #)

5201. POLICE AND COMMUNITY RELATIONS. (4 cr: prereq 3101 or #)
Critical issues in the police and community relationship; nature of the relationship: assessment of the
problem; survey and evaluation of present programs; and an agenda for change.

5202. COMPARATIVE CRIMINAL JUSTICE ADMINISTRATION. (4 cr: prereq #)
Application of the comparative method to fields of law enforcement administration; analysis of law
enforcement activities in a variety of governmental settings: role of police in social and political change
from a cross-cultural and cross-national perspective

5203. SEMINAR IN CORRECTIONAL ADMINISTRATION. (4 cr: prereq Soc 5105 or #)
Organization and deciSion making In correctional (prohat1on, parole, and institutional) settings. How the
system is organized, how it functions, and relation of administration to attainment of goals.

5205. CRIMINAL PSYCHOPATHOLOGY. (4 cr. §Psy 5641. prereq sr or grad stUdent)
Survey of psychiatric and psychological aspects of antiSOCial and criminal behavior as related to issues
faced in the courts and criminal justice system.

5207. CRIMINAL JUSTICE POLICY. (4 cr: prereq 3101 or #)
Formulation of criminal justice policies by courts and legislatures; role of community, interest groups,
press, and commissions in Criminal Justice policy formulation; implementation of policy by criminal justice
bureaucracies; theories and methods applied to criminal justice policy evaluation.

8001. SEMINAR IN CRIMINAL JUSTICE. (4 cr: prereq #)
Review of current basic literature concerning the administration of criminal justice.

8002. SEMINAR IN CRIMINAL LAW. (4 cr: prereq 5101. 5102 or #)
General aims and purposes of criminal law and the means employed to attain them.
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8003. CRIMINAL JUSTICE ISSUES. (4 cr)
Critical policy issues in criminal justice: discretion of line officers; decriminalization as reform: alterna
tIves to traditIonal criminal processing; technology in crimina) justice bureaucracies.

8101. LEGAL SOCIALIZATION: THE IMPACT OF LEGAL AND CRIMINAL JUSTICE SYSTEMS. (3 cr; prereq #)
SocialIzatIOn of regar values and public attitudes toward justice systems examined cross-culturally empha-
sizing theory, research, and reform implications: topics such as law and justice, compliance and deviance, 1
crime and conflict Irom the perspectives of developmental and social psychology.

8135. SEMINAR IN WHITE COLLAR CRIME. (4 cr)
Analysis of the relationship between American politIcal, economic, and social structure and various types
of white collar crime, focusing on the relationship between legal systems and social systems.

8201. THE POLICE IN SOCIETY. (4 er; prereq #)
Role of police from several perspectives: historical, anthropological, sociological, public policy. Models of
police behavior, role in society and community. misconduct, professionalization, politicization.

8203,8204. SEMINAR IN CORRECTIONAL ADMINISTRATION (4 cr per qtr; prereq Soc 5105 and #)
Organization and decision making in the correctional (probation, parole, and institutional) setting How
the system is organized. how it functions, and the relatIon of administration to attainment of goals.

8205. SEMINAR IN CRIMINAL PSYCHOPATHOLOGY. (4 cr; prereq 5205 or #)
Intensive survey of psychopathology with reference to criminal behavIor and the criminal justice system.

8207. CRIMINAL POLICY. (4 cr)
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.

8209. SEMINAR IN RESEARCH METHODS AND EVALUATION RESEARCH. (4 er)
Methods of research and program evaluation for criminal justice agency staff, administrators, and pUblic
officials Review of basic elements of research deSign and political aspects 01 evaluation research.

8970. DIRECTED STUDIES. (1-8 cr; prereq grad student. #)

DENTISTRY and DERMATOLOGY
See the Graduate Programs in the Health Sciences Bulletin.

EAST ASIAN LANGUAGES
Professor

Edward M. Copeland. director of
graduate study

Chun-Jo LIU
Richard B. Mather (on leave 1Si78-79)
Hide Shohara
Stephen S. Wang

Associate Professor

Owen Loveless
Amy T. Matsumoto (on leave 1978-79)

ASSIstant Professor

Paul F. McCarthy

Preparation for Graduate Study-Normally, an undergraduate major in Chinese
or Japanese (i.e., a minimum of 27 quarter credits in Chinese or Japanese literature
courses at the 5000 level) is the prerequisite for graduate work in the department.
Scores for at least the verbal aptitude section of the Graduate Record Examination
must be submitted. A candidate will ordinarily find it necessary to supplement
undergraduate work with a considerable amount of independent reading in certain
basic texts covering the major periods of Chinese or Japanese literature. Lists of
required and recommended readings are available from the department.

Language Requirement-For the master's degree: French, German, or Russian.

Graduate Minor-Registration for a graduate minor in Chinese or Japanese is
permitted only upon consultation with a graduate adviser in the fields.
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East Asian Languages

MASTER'S PROGRAM

In addition to the minimum credit requirements of the Graduate School, the
following distribution requirements of the program must be met:

A. Plan A
1. A minimum of 24 graduate credits in the major including:

Chn or Jpn 5471 and 5472
three courses in seminars and proseminars
Chn/Jpn 5990

2. A master's thesis

B. Plan B
1. 20 graduate credits in Chinese or Japanese including:

Chn or Jpn 5471 or 5472
three courses above 5200
Chn/Jpn 5990

2. 8 graduate credits from the following courses:
Hist 5511-5512; 5514-5515; 5517-5518; 5519; 5522; 5534; 8471-8472-8473;
8464-8465-8466
Geog 5811, 8200
ArtH 8720

3. One to three projects or starred papers demonstrating the candidate's com
petence in solving general contextual and textual problems, as well as mas
tery of the methodology and the bibliography necessary for the chosen
research topic.

4. An oral examination, to be given after completion of the projects and the
course work.

DOCTORAL PROGRAM

A candidate for the PhD. degree will design the program with the help of a
graduate adviser and the approval of the director of graduate study. Upon qualifying
for the doctoral program, the student should begin to construct a coherent program
of doctoral studies, of which the logical last stage will be the preparation of a
dissertation. Students may choose to concentrate on ancient studies in Chinese or
Japanese and take courses not only in Chinese or Japanese but in art history, history,
and other relevant fields; on the language and literature of China or Japan of a
specific period (probably not less than 150 years); on the development of a certain
genre in Chinese or Japanese literature; or on the history and structure of the
Chinese or Japanese language.

1. Required Distribution for the Ph.D. Program
a. Chn or Jpn 5471 and 5472

b. seven courses in seminars and proseminars
c. three courses in Chinese or Japanese linguistics

d. a minor or supporting program of 20 credits, of which at least two courses,
carrying a minimum of 3 credits each, will normally be taken outside the
Department of East Asian Languages; for details, consult the director of
graduate study.

2. Preliminary Examination
With the help and approval of the adviser and of the director of graduate
study, the stUdent will compile a reading list of primary and secondary works

153



Fields of Instruction

drawn from the area of the doctoral studies. Such a list should represent the
student's preparation for the preliminary oral examination and should in
clude the following areas:
a. historical background: for some students, the evolution of a particular

literary genre
b. textual and philological problems
c. linguistic background

3. At the time of the preliminary oral examination, the student should submit a
250-word statement describing the proposed dissertation. (See "Thesis Pro
posal" in the General Information section of thiS bUlletin.)

4. Language Requirement
Research competence in Chinese, Japanese, and one of the following:
French, German, or Russian.

Chinese (Chn)
5041·5042·5043. ADVANCED CHINESE. (5 cr per qtr. §3041, §3042, §3043; prereq 3023 for 5041, 3031 for 5042,

3042 for 5043)
RepresentatIve works, lIterary and vernacular. from 13th century to modern period.

5051,5052. ADVANCED CHINESE CONVERSATION AND COMPOSITION. (4 cr per qtr. §3051, §3052; prereq
3023 or If, 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.

5251. STRUCTURE OF STANDARD CHINESE. (4 cr; prereq 1013 and Ling 3001)
Introduction to phonological and syntactic structures of modern standard Chinese.

5252. HISTORY OF THE CHINESE LANGUAGE. (4 cr; prereq 303L.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 historical background of authors.

5451, 5452. STUDIES IN CHINESE LINGUISTICS. (4 cr per qtr; prereq 5251 or 5252)
TopIC for each quarter c~losen in advance, in consideration of students' mterests, from the followIng:
syntax of modern standard Chinese, Chinese dialectology, Chinese historical phonology, grammar of
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

5463. CHINESE DOCUMENTS. (4 cr: prereq 3032 or #)
Modern and contemporary Chmese expository writing. Emphasis on use of primary sources and major
reference works.

5471. RESEARCH METHODS. (4 cr; prereq 3033)
BaSIC methods of philological and textual research in Chinese humanities.

5472. CHINESE BIBLIOGRAPHY. (4 cr; prereq 2 qlrs from 5261. 52fi2, 5263 or If)
Survey of primary sources for study of Chinese humanities, intended to prepare students for independent
research.

5970. DIRECTED STUDIES IN CHINESE. (1-4 cr; prereq 2 qtrs from 5261, 5262. 5263)
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 fheir research Frequency of meetings fo 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 from 5261. 5262, 5263)
PartIcular authors or works within the total range of the Chinese written literary tradition.
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Japanese (Jpn)

5041·5042-5043. FOURTH·YEAR JAPANESE: CLASSICAL. (5 cr per qtr; prereq 3033)
Designed to help students become proficient In reading classical Japanese. Emphasis on grammatical
constructIon.

5051,5052,5053. ADVANCED JAPANESE CONVERSATION AND COMPOSITION. (4 cr per qtr. §3051. §3052,
§3053, prereq 3023 or #, and grad student)

Work in verbal expression, both oral and written; basic grammar review emphasizing idioms and nuances;
practice In short compositions and correspondence

5251. HISTORY OF JAPANESE LANGUAGE. (4 cr; prereq 3033 and 5451 or #)
Development 01 Japanese grammar from classical to modern language.

5261, 5262, 5263. READINGS IN JAPANESE LITERATURE. (4 cr per qtr; prereq 3033)
Representative readings emphasIzing styles, Ideas, and historical appreciatIOn of authors and works.
Introduction to traditional Japanese literary criticism.

5361,5362,5363. READINGS IN MODERN JAPANESE LITERATURE I. (4 cr per qtr; prereq 3033)
Works of traditionalist and aestheticlSt authors of 19th- and 20th-century Japan.

5364,5365,5366. 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.

5451-5452·5453. STRUCTURE OF JAPANESE. (4 cr per qtr; prereq 3023 and Ling 3001 or #)
Phonology, morphology, and syntax.

5460. PROSEMINAR IN JAPANESE LITERATURE. (4 cr per qtr [max 12 cr]; prereq 2 qtrs from 5261, 5262. 5263)
Reading and discussion of selected poetic, expository, narrative, and dramatic texts See Class Schedule
for topics offered each quarter.

5471. RESEARCH METHODS. (4 cr; prereq 30331
Research methods and matenals in area of Far Eastern philology.

5472. JAPANESE BIBLIOGRAPHY. (4 cr; prereq 2 qtrs from 5261, 5262. 5263 or #)
Introduction to research in Japanese studies; primary sources and secondary materials in native research
tradition.

5970. DIRECTED STUDIES IN JAPANESE. (1·4 cr; prereq 2 qtrs from 5261, 5262, 5263)
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 5453 or #)
One of the following topics: approaches to structure of Japanese; structure of old Japanese; structure of
Oklnawan; Yamato-Luchuan comparative linguistics; Yamato-Luchuan protospeect'l; Okinawan lexicog
raphy.

8660. SEMINAR IN JAPANESE LITERATURE (MODERN). (4 cr; prereq 2 qtrs from 5261, 5262, 5263)
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 2 qtrs from 5261, 526?, 5263)
IntenSive study of particular authors or works within the total range of the classical Japanese written
literary tradition.

ECOLOGY (EBB)
Professor

Margaret B. Davis, head
Hamson B. Tordoff, director of graduate study
Huai C. Chiang
Edward J. Cushing
Eville Gorham
Miron L. Heinselman
Herbert M. Kulman
Donald B. Lawrence (emeritus)
William H Marshall
D. Frank McKinney
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DaVid J. Merrell
DaVId F. Parmelee
Richard E Phillips
William D. Schmid
Joseph ShapirO
Donald B. Simlf
John R. Tester
Dwain W. Warner
Milton W. Weller
John M. Wood
Herbert E. Wnght, Jr.
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Associate Professor

Franklin H. Barnwell
Elmer C. Birney
Robert C. Bright
Kendall W. Corbin
Donald E. Gilbertson
Charles W. Huver
Peter A. Jordan

Robert O. Megard
Philip J. Regal

Assistant Professor

Carl D. Hopkins
Patricia A. Morrow
Ann E. Pace
G. David Tilman

Degrees Offered-MS. (Plans A and B); Ph.D.

Admission-New students are admitted to the graduate program for the fall
quarter (or for the preceding Lake Itasca Biology Session). Applications for admis
sion should be submitted by February 1. Three letters of recommendation are re
quired of all applicants, and Graduate Record Examination aptitude scores are
strongly recommended; these should be sent directly to the head of the Department
of Ecology and Behavioral Biology.

Prerequisites-Incoming graduate students are ordinarily expected to have
completed course work in inorganic chemistry and at least 1 quarter of organic
chemistry, 1 year of college physics, 1 year of college calculus, and at least one
course in each of the areas of animal biology, plant biology, genetics, biochemistry,
and physiology. Deficiencies must be made up early in graduate study. Prospective
students whose academic background does not fit the usual pattern are asked to
write to the head of the Department of Ecology and Behavioral Biology for advice.

Language Requirement-For the M.S. degree, none. Forthe Ph.D. degree, one.

Master's Degree Final Examination-Oral.

Special Requirements for the Ph.D, Degree-Field experience and competence
in statistics are required of all Ph.D. students.

COMMUNITY ECOLOGY AND PALEOECOLOGY

50141. ECOLOGY OF PLANT COMMUNITIES. (5 cr: prereQ 3004 or B'ol 3041. 1 qtr statistics or #) Cushing
Methods ot descrobing, sampling, and classifying plant communities: theory ot their structure, develop
ment and stability of the interactions among their constituent populations. Field trips to examine local
vegetation types: analysis of quantitative data.

50165. ECOLOGICAL PLANT GEOGRAPHY. (5 cr: prereQ 3004 or Bio13041, Bot 3201 or~Bot 3201 or #) Cushing
Vegetation regIons of the world in general and North America In detail; ecological principles of plant
distribution: interpretation of regional and temporal pattern(s) in distribution of vegetation and taxonomic
groups. Field trips to floristic regions of Minnesota.

POPULATION AND EVOLUTIONARY BIOLOGY

50315. EVOLUTIONARY ECOLOGY. (3 cr: prereq Bioi 3041 or equiv, #: offered 1979 and alt yrs) Corbin
Evolutionary concepts anel theory applied to the study of populations, communities, and ecosystems.
Current literature and research emphasized.

5044w (formerly ZooI 5096). EVOLUTION. (4 cr: prereq Bioi 1106 or 3011) Merrell
Survey of evidence for anej causes of biological evolution.

5052f. THEORETICAL POPULATION ECOLOGY. (4 cr: prereq Bioi 3041 or 5041 or #) Tilman
TheOries of popUlation ecology. including models of growth and regUlation of single populations, and of
interactions between populations, including competition, predation, mutualism; emphasizes assump
tions and rationales of models and their predictions for dynamics, stability, and diversity of communities.

ORGANISMAL BIOLOGY AND PHYSIOLOGICAL ECOLOGY

51120 (formerly ZooI5071). INVERTEBRATE BIOLOGY. (5 cr: prereq Bioi 1106 or 3011 or #) Barnwell
Morphology, phYSiology. behaVior, ecology, and evolution ot invertebrate groups Laboratory stUdy of
living marine, freshwater, and terrestrial representatives.
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5114w (formerly ZooI5124). VERTEBRATE BIOLOGY. (4 cr; prereq Bioi 1106 or 3011) Underhill
Vertebrates; their biology, taxonomy, and distribution

5115f (formerly ZooI5125). VERTEBRATE FAUNA LABORATORY. (2 cr; prereq 5114 and #; offered 1979 and alt
yrs) Underhill

Vertebrate groups native to Minnesota and neighboring states

5116f (formerly Zool 5093). INTRODUCTION TO ANIMAL PARASITOLOGY. (5 cr; prereq Bioi 1106 or 3011)
Gilbertson

Elementary course dealing with parasItic protozoa, worms, and arthropods and their relation to diseases
of humans and animals.

5118w. SYMBIOSIS. (4 cr; prereq Bioi 1106 or 3011) Gilbertson
InteractIOns of organisms of different species liVing in Intimate physiological association

5122f. PLANT/ANIMAL INTERACTIONS. (4 cr; prereq Bioi 3011. 3012. or #) Morrow
Herblvority, pollination, seed dispersal. Implications of interaction for plants and animals at organlsmal,
population, and community levels. Coevolution.

5129f (formerly ZooI5129). 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.

51325 (formerly Zool 5128). HERPETOLOGY. (5 cr: prereq Bioi 1106 or 3011 or #) Regal
Dlstributlon, classification, and evolution of amphibians and reptiles of the world. PhYSiological, morpho
logical, and behavioral aspects of adaptive trends. Laboratory and lecture.

51345 (formerly ZooI 5077). INTRODUCTION TO ORNITHOLOGY. (5 cr; prereq Bioi 1106 or 3011) Warner
Laboratory and field course in structure, classificatior, distribution, migration, habits, habitats, and
identification of birds. Weekend triPS scheduled.

51365 (formerly ZooI 5121). ICHTHYOLOGY. (4 cr; prereq 15 cr incl Bioi 1106 or 3011) Huver
Biology of fishes including development. systematics. anatomy. phYSiology. and ecology

5154w. BEHAVIORAL AND PHYSIOLOGICAL ECOLOGY. (3 cr; prereq advanced course work in physiology.
behaVior. or ecology) Regal

Ecological approach to behaVioral and physiological control systems including mechanisms by which
animals regulate their positions In time and space, and regulate their internal milieu. Orientation, learning,
and adaptation of bellavior, heat and water regulation, bioenergetics, biological rhythms.

5155w.5. LABORATORY IN BEHAVIORAL AND PHYSIOLOGICAL ECOLOGY. (3 cr; prereq 5154. #) Regal
Individual directed proJects.

51565 (formerly ZooI 5104). COMPARATIVE ANIMAL PHYSIOLOGY. (5 cr; prereq B,oll106 or 3011. Chern 3302
or #) Schmid

The environment imposes passive stresses upon organisms-not equilibrium: Various physiological
adaptations allow maintenance of homeostas1s. Introduction to the passive organism; environmental
stresses and bIOlogical mechanisms by which they are counteracted.

51585 (formerly EBB 5561). PHYSIOLOGICAL PLANT ECOLOGY. (3 cr; prereq Bioi 3012 or Bot 3131 or 5131 or
#)Morrow

The physical sta1e, distrrbution and availabi111y to plan1s of wa1er, nutrien1s, light. and carbon. PhYSIologi
cal and morphological adaptations of plants for obtaming and retalOlOg these resourceS. Resource
allocation strategies in diverse environments.

5159f. PHYSIOLOGICAL PLANT ECOLOGY LABORATORY. (2 cr; prereq 5158 or %158 or #) Morrow
Field and laboratory measurements of phYSiological and morphological responses of plants to their
envIronment.

BEHAVIOR

53125. NEUROBIOLOGY. (3 cr; prereq Bioi 3011 or # " GCB 5114 highly recommended) Hopkins
BIological survey of nervous systems: their anatomy, integratIVe physiology, development, and function in
behavior.

5314w. NEUROETHOLOGY. (3 cr. §AnSc 5314; prereq Bioi 3011 or AnSc 1300 or #; offered 1979 and alt yrs)
Phillips

Current concepts of neurological and neurochemical bases of animal behavior inclUding reception,
coding, transmIssion, and storage of mformat\on~levels of integratIon, central control of input and output;
spontaneity development, and learning.

5322w (formerly EBB 5022). COMPARATIVE ETHOLOGY. (4 cr; prereq #) McKinney
Evolution and adaptive significance of behavior, primarily In vertebrates, with emphasis on comparative
methods. '
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LIMNOLOGY AND ECOSYSTEM ECOLOGY

56011. LIMNOLOGY. (4 cr, §Geo 5601, prereq Chem 1005 or #) Shapiro
Description and analysis of the events occurring in lakes, reservoirs, and ponds, beginning with their
origins and progressing t:lrough a study of thelf physIcs. chemistry. and biology Interrelationships of
these parameters, and effects of Civilization of lakes. Laboratory, field trips.

5603•. PLANKTON POPULATIONS. (5 cr; prereq 5601 or 5812. Bioi 3041 or #; lab fee required) Megard
Biology 01 plankton and analysis of the maintenance and regulation of planktonic populations. Laboratory
studies of the taxonomy. 'Tlorphology, and biology of plankton. Two Saturday field trips.

56081. ECOSYSTEMS: FORM AND FUNCTION. (3 cr. prereq 3004 or 5601 or Bioi 3041. Chem 1002 or 1005)
Gorham

Nature and development of terrestrial. wetland. and aquatic ecosystems. Analysis of energy flow and
element cycling in relation to environmental controls, self~regLJlation,natural and human disturbances.

56091. ECOSYSTEMS LABORATORY. (2 cr: prereq 5608 or <5608) Gorham
A field and laboratory course to accompany 5608.

5612•. BIOGEOCHEMICAL CYCLES. (3 cr; prereq B,013041 or 5041. Bioi 3021 [or B,oC 5001J or MicB 5321 or #)
Wood

Biogeoct',emlcal cycles for essential. nonessential, and toxic elements in the biosphere. Emphasis on
human impact on biogeochemical cycles and on the connections between these cycles.

5970f,w,'. DIRECTED STUDIES (Cr ar; prereq 6)

COURSES OFFERED AT LAKE ITASCA FORESTRY AND BIOLOGICAL STATION

5807.u (formerly ZooI 5807). PROTOZOOLOGY. (5 cr; limited to 15 students, prereq Biolll06 or equiv; offered
when feaSible)

Morphology. classification, growth, development, physiology, genetics, ecology, and distributIOn of
protozoa Laboratory emphaSizes local protozoa and their habitats.

5812su. AQUATIC ECOLOGY. (5 cr; limited to 20 students; prereq 15 cr in biology and 5 cr in chemistry; offered
annually) Staff

Nature, Origin, development, and productivIty of lakes, and conditions for plant and animal life In the water.
IndiVIdual or team projects in field and laboratory research

5813su. TOPICS IN LIMNOLOGY. (5 cr; limited to 12 students: prereq Introductory course in limnology [5812 or
5601 or equlvl ... pnor completion of Bot 5811 recommended, offered when feaSible) Megard

Measurement and theoretical analySIS of relationships between photosynthesis and population densities
of phytoplankton. Lectures. laboratory, fieldwork.

5814su. COMMUNITY STRUCTURE AND FUNCTIONING. (5 cr; limited to 20 students; prereq course In ecology:
offered annuallyl

CommunitIes represented in Itasca Park and vicinity and their dynamic relationships. Relationships of
local communIties to the flora and fauna of Minnesota as a whole. Use of modern methods of community
analysis and measurement.

5815su. FIELD ETHOLOGY. (5 cr: limited to 15 students; prereq course in ornithology or ecology; offered
annually)

BehaVioral function, evolution, causatIOn and development. stressing the relationship between environ
ment and behavior. Sound recording, motion picture photography, tape and film analysis, and marking
techniques. Individual research project and term paper on the social behavior of one species of bird,
mammal, trog, or dragonfly.

5816su. ECOLOGY OF FRESHWATER ALGAE. (5 cr: limited to 12 students; prereq Bof 5811. 5813; offered when
leaslble)

Phytoplankton as a bIotic community, spatial and temporal distribution and consideration of factors
influencing periodicity. Field and laboratory instruction in relevant research techniques.

5817.u. VERTEBRATE ECOLOGY. (5 cr; limited to 15 students; prereq course 10 ecology; offered annually)
Field studies on popUlations and theIr relationships to local environments: habItat analysis and ecological
research methods. Individual and team research projects, field trips, and lectures Reports and complete
data analySIS required on two research projects.

5818su. QUANTITATIVE ECOLOGY. (5 cr. limited to 15 students. prereq 9 cr in ecology. 1 qtr statistics or #:
offered when feaSible)

Design of field studies of popUlations, communities, and ecosystems. Emphasis on formulation and
testing of hypotheses in the field, design of field sampling, and analySIS and interpretation of data; not on
particular field methods of collecting data. Several short field problems designed by the class, drawing on
collective technical and taxonomic expertise of students and instructor. Lectures on conventional ways of
treating and presenting quantItative data and on basic statistical and mathematical models most useful to
field ecology.
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5819su. SOILS AND THE ECOSYSTEM. (5 cr. limited to 20 students. prereq course In ecology: ofIered when
feasible)

Functional and structural aspects of soils as a component of the ecosystem. Interrelationships of soil and
vegelatlon on the landscape

5820su. WETLAND ECOLOGY. (5 cr: limited to 15 students. prereq 15 cr In biology. Introductory chemistry or
#.81013041 recommended: ofIe red when feasible)

Nature, origin, and development of lake, marsh, swamp, and bog ecosystems: environmental control and
productivity

5821su. QUATERNARY PALEOECOLOGY. (5 cr: limiled to 15 students: prereq 1 qlr In ecology or #. offered
when leasible)

Problems and techniques in reconstruction of past communities and ecosystems from fossil eVidence in
deposits from Quaternary age. Field and laboratory methods In collection and description of stratigraphic
sequences, and identification and quantitative analySIS of fossil assemblages.

5822su. REGIONAL LIMNOLOGY. (5 cr: limited to 20 students: prereq 15 cr biology, 10 cr chemistry: offered
when feasible)

Basic limnology involving field and laboratory research on diverse lakes and ponds of Itasca regIon.
Emphasis on morphometric, physical, and chemical characteristics of aquatic ecosystems.

5831su (formerly Zool 5814). NATURAL HISTORY OF INVERTEBRATES. (5 cr: Iimiled to 20 students: prereq
Bioi 1106: ottered annually)

Advanced taxonomic and ecological survey of local fauna and independent ecological studies of several
taxonomiC groups.

5832su (formerly ZooI5819). NATURAL HISTORY OF VERTEBRATES. (5 cr: limited to 20 students, prereq Bioi
1106: offered annually)

Taxonomic survey of local vertebrates, exclusive of birds, and study of morphological. physiological. and
behavioral adaptations to different habitats

5834su (formerly ZooI 5834). FIELD ORNITHOLOGY. (5 cr. limited to 15 students: prereq Bioi 1106. offered
annually)

Field and laboratory studies, including bird identification. ecology and behavior, taxonomy.

5843su (formerly ZooI5843). ANIMAL PARASITES. (5 cr, limited to 15 students: prereq Bioi 1106, offered when
feasible)

Parasites of local launa WIth special reference to helm'lnths

5869su (formerly ZooI 5869). PHYSIOLOGICAL ECOLOGY. (5 cr: I,mlted to 15 students: prereq course in
physiology or ecology: offered when feasible)

Functional adaptations of organisms to various physical and biotic factors of the natura! environment.

8001w. ANALYSIS OF POPULATIONS. (4 cr: prereq 3004, 5052. or BIOI 3041 or #) Slnlff
Factors involved in regulation, growth, and general dynamiCs of populations, Topics Include data needed
to describe populations, populatIon growth, population models. and regulatory mechanisms.

8002s. STATISTICAL ANALYSIS OF ECOLOGICAL SYSTEMS. (4 cr: prereq 5 cr ecology. 5 cr statistics: oftered
1980 and alt yrs) S,n,ff

Ecological concepts that normally require quantitative measurements to Interpret organism-environment
interactions. Measurements such as denSity estimates and dlstnbutwn and abundance patterns among
species and speCies diverSity. Quantitative characteristics of random variables used in defining these
concepts. Concepts used quantifying the structure and function of natural ecosystems as a whole

8004w. TOPICS IN ECOLOGICAL GENETICS. (2 cr: prereq #) Merrell
Ways in which natural populations adapt to Hlelr environments and mechanisms by which they respond to
environmental change, Different tOPiC of current interest conSidered each year

8012S. THEORETICAL COMMUNITY ECOLOGY. (4 cr: prereq 5052 and Math 5427 or #: oftered 1980 and all yrsl
CUShing

Current concepts of organization, stability. assembly, and evolution in communities and their models,
both near and far from equilibrium Examples from diverse ecosystems

8014S. PALEOECOLOGICAL METHODS. (5 cr: prereq #) Bright
Introduction to morphology and anatorny of fossil (Quaternary) seeds. wood, other plant remains, and
freshwater and land mollusks.

8051w. BEHAVIORAL ADAPTATIONS. (5 cr: limited to 20 students prereq 5022 or equ'v and #: offered 1980 and
alt yrs) McKinney

ReView of current concepts relating to processes of behaVIor evolution

8061w. SOCIAL SYSTEMS. (5 cr: limited to 20 students: prereq 5022 or equlv and #: offered 1980 and alt yrs)
ComparatIve survey of mating systems, spacmg behaVior, communication methods. and socia) organiza
tion In selected groups of animals
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8071w. ANIMAL COMMUNICATION. (4 cr; prereq 5022) Hopkins
Seminar reviewing adaptations for communication in different modalities: mathematical theory and
analysis of animal communication: functions and evolution of communication among selected groups of
animals. Techniques for study. Seminar format.

8162w. WINTER ECOLOGY. (4 cr; prereq #; offered 1979 and alt yrs) Schmid, Underhill
Seminar discusSlOns of characteristics of subnivean environment and of adaptations by plants and
animals to winter stresses. Three lectures per week. with fieldwork on weekends.

8390. GRADUATE SEMINAR. (Cr ar; prereq #) Staft

8391. ADVANCED WORK IN ECOLOGY AND BEHAVIORAL BIOLOGY. (Cr ar; prereq #1 Staff
Individual work In some speCial aspect of the area.

8800su. EXPERIMENTAL AND THEORETICAL ECOLOGY. (10 cr one term. 20 cr two terms; limited to 24
students each term: prereq admission to a grad program in ecology and #) Staff

FormulatIon and testmg of ecological theory under field conditions. Group and indIvidual research
projects, lectures, seminars, and student presentations on topics such as coevolution, life history strate
gies. behavioral strategies, resource allocation. and community structure. Second term course differs
from first term course according to background and interest of Instructors.

8990. GRADUATE RESEARCH. (Cr ar; prereq #) Stalf

See appropriate departments for the following course descriptions:

GCB 5062. CASE STUDIES IN LIMNOLOGY. (3 cr; prereq EBB 5601 or Geo 5601 and #; olfered 1978 and alt yrs)
Shapiro

Geo 8262.' PLEISTOCENE GEOLOGY. (3 cr: prereq 5261) Wright

Geo 8602s.' ADVANCED LIMNOLOGY. (3 cr; prereq 5601 or equiv. #; offered 1980 and all yrs) Shapiro

Geo 8603w.' METHODS FOR ANALYSIS OF NATURAL WATERS. (2 cr; prereq 5601 or equiv. #: one 3-hour
period per wk; olfered 1979 and all yrs) ShapirO

ECONOMICS (Ecan)
Professor

Norman J Simler, chairman
Herbert Mohring, director of graduate study
o H. Brownlee
John S. Chipman
Edward Coen
Edward M. Foster
Walter W. Heller
James M Henderson
Cillford Hildreth
Leonid Hurwicz
John H. Kareken
Anne O. Krueger
Marcel K Richter
Thomas J. Sarqent

Christopher A Sims
Harlan M. Smith
John G Turnbull
Neil Wallace

Associate Professor

Craig E Swan

Assistant Professor

Roger O. Feldman
Mark M. Pitt
Charles A. Holt
James S. Jordan
Lung-Fei Lee

Degrees Offered-MA (plan A and Plan B); PhD.

Areas of Study-The department offers degree work in the following fields:
economic theory; econometrics; economic development; industrial organization;
international economics: labor economics; mathematical economics; monetary ec
onomics; public finance and fiscal policy.

Prerequisites-The general requirement for admission to graduate study in
economics is the capability to pursue Ph.D. level work. Normally the student should
have maintained an undergraduate grade average of better than B in a recognized
college and should have completed satisfactorily course work in economic theory
and mathematics. A satisfactory score on the Graduate Record Examination general
aptitude test and letters of recommendation must also be submitted.
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Program Requirements-Students interested in majoring or minoring in eco
nomics should obtain a statement of requirements from the director of graduate
study in the department.

Courses in economics are open to all regularly enrolled graduate students who
can meet course prerequisites or who obtain permission of the instructor.

GENERAL
5021. ECONOMICS, ETHICS, AND ECONOMIC PHILOSOPHY. (3-5 er: prereq 1001, 1002 or equiv) Smith

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 er per qtr [may be repeated for er with #J: prereq 3101,
3102 or equlv or #, offered when feasible) Smith

Current controversies over economic policy and problems that underlie them. Selected topics.

5051. ECONOMIC BEHAVIOR OF THE HOUSEHOLD. (4 er, prereq 3101, 3102)
Sample survey techniques, Concept of savIng. Models of household behavior. Review of regression
analysis. Traditional demand analysis; consumer anticipations approach to forecasting demand. Con
sumption-saving hypotheses. Consumption and capital. Value of time

5970. READINGS IN ECONOMICS. ICr ar; prereq consent ot adviser, #) Staff
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 erl: prereq #: oftered 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. ICr ar)

THEORY
5111. FOUNDATIONS OF MATHEMATICS FOR SOCIAL SCIENTISTS. (4 er: prereq Mafh 1111 or equiv or #)

Sets. Relations. PartIally ordered systems. Functional relatIons Elements of logical calculus. Groups.
Matrices. Applications mostly In economics, decision and game theory, some 1/1 statistics.

5113. INTRODUCTORY TOPICS IN MATHEMATICAL ECONOMICS. (4 er; prereq 3101 or equiv. Math 3142, 3211
or #)

Development in mathematical terms of selected models of economic behavior. Specific topics selected by
instructor for their usefulness in illustrating advantages of a mathematical formulation.

5141. BUSINESS CYCLES. (4 er: prereq 3102, 3751 or equlv: offered when teasible)
Ups and downs of business: explanations of causes, statistical data on such fluctuations Relationship of
cycles to economic growth. Methods of forecasting. ExaminatIon of proposals for economic stabilization.

5141H. HONORS COURSE: BUSINESS CYCLES. (5 er: prereq 3101, 3102, 3751 or equiv...GPA of 3.00 recom
mended)

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 monopolis
tic 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.

8101-8102·8103. MICROECONOMIC THEORY. (4 cr per qlr. prereq 3101 or 5151. Math 3211 or equiv... 1qtr linear
algebra recommended)

Decision problems faced 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. Dy
namics: stability of markets, introduction to capital theory.

8104-8105-8106. MACROECONOMIC THEORY. (4 er per qtr. prereq 3102. Math 3211 or equiv.1 qtr linear
algebra recommended)

Basic macroeconomics course for graduate majors. 8104-8105: Primarily statics: general equilibrium
models for determining real output. employment, price level, and rate of interest; components of demand
for goods (especially consumption and investment demand) and financial assets. 8106: Problems of
dynamics; models of economiC fluctuations and growth together with mathematical techniques required
for their analysis.
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8111-8112-8113. INTRODUCTIOIl TO MATHEMATICAL ECONOMICS. (3 cr per qtr; prereq Math 3211 or equiv.
fo.'ath 3142, ~B101, ~Math 5612 or equlv tor 8111 ...Math 5243 recommended) Jordan. R,chler

Use of mathematical models in economic theory; the more standard techniques developed in 8111 and
8112; 8113 may include special 10plcS.

8114·8115-8116. DECISION MAKING AND OPERATION ANALYSIS.j3 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 #; oltered when teasible) Hurwicz. Richter
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; oltered when feasible)
8124: Classical economists, Marx, and beginning of neoclassical economics. 8125: Development of
neoclassical economics through the 1930s. Origins of macrotheory.

8131. INCOME DISTRIBUTION. (3 cr; prereq 5151, 5152 or equiv; offered when feasible)
Statistics of personal and functional Income distribution. Wages, rent, interest, and profit under pure and
imperfect competition. Aggregatlve theories of distribution as a whole, "Exploitatlon" and "maldlstribu
tion" problems.

8161-8162-8163. MATHEMATICAL ECONOMICS. (3 cr per qtr; prereq 5163 or 8113, Math 3211 or eqUlv. Math
3142. 'Malh 5612 for 8161..Math 5243 recommended) Chipman, Hurwlcz, Jordan, Richter

Mathematical models underlying contemporary economiC theory.

8181-8182-8183. ADVANCED TOPICS IN MICROECONOMICS. (3 cr per qtr; prereq #; oftered when feasible)

8184-8185-8186. ADVANCED TOPICS IN MACROECONOMICS. (3 cr per qtr; prereq #; oftered 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 or equiv or #)
Least-squares estimation in two- and three-variable linear models. Slgnificance tests and confidence
intervals, Autocorrelation and multicollinearity. Distributed lags. Simu Itaneous equation systems. Identifi
cation, least-squares bias, Two-stage least squares. Econometric case studies.

5271,5272. BAYESIAN DECISION MAKING. (4 cr per qtr. §Stat 5122. §Stat 5271. §Stat 5272; prereq'Stat 5132 for
5271 Econ 1002, Stat 5122 or 5132 for 5272. 5271 recommended tor 5272)

5271 AXioms for personal probability and utility. Elements of statistical deciSion theory. Bayesian analysis
of llnear models. 5272: Expected utility models of economic decisions made under conditions of uncer
tainty. Applications to portfolio selections, forward and futures trading, betting, contingency markets,
business planning.

8201-8202-8203 APPLIED ECONOMETRICS. (4 cr per qtr; prereq 3101, 3102. Stat 5122,1 qtr linear algebra)
Conceptual basis of econometric theory (omitting many proofs of theorems) with application to economic
models. Laboratory section required.

8211-8212-8213. ECONOMETRICS. (3 cr per qtr; prereq 5151,5152. Stat 5133 or Stat 5122 and #. Math 5243 or
equiv) Chipman, Hildreth, Sims

8211 Multivariate normal distributIon. Normal linear regression. General linear hypotheses Maximum
likelihood estimatIOn tor various Single equation models. AutoregressIve dIsturbances. 8212: Linear
regression model anc1least squares: Gauss-Markov theorem, specification error, aggregation, multicolli
nearity, estimation SUbject to and testing of linear restrictions, minimum-mean·square-error estimation
and prediction, Simultaneous equations model: identification, limited and full information maximum
likelihood procedures. two- and three-stage least squares, recursive models, asymptotic properties of
simultaneous equations estimators. 8213: Distributed lag models. Introductron to frequency domain
statistiCS

8214. ECONOMETRICS IN PRACTICE. (3 cr; prereq 8212)
Students complete a paper applying or developing econometric techniques For students without sub
stantial pre,.v!ous expertence In applications of econometnc technIque

8281-8282-8283. ADVANCED TOPICS IN ECONOMETRICS. (3 cr per qtr; prereq #; oltered when feaSible)

DEVELOPMENT

5301. ECONOMIC DEVELOPMENT. (4 cr, §5331. not open to economics malors: prereq 1001,1002 or equlv)
Problems of ~conomlc growth In low income countries Theory of aggregate and per capita income
growth. Role of population growth. productivity increases and capital formation. Allocation of resources
between consumption and investment and among sectors International assistance and trade
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5307. COMPARATIVE ECONOMIC SYSTEMS. (4 cr, §5337; not open to economics majors; prereq 1001, 1002 or
equiv)

Functions of all economic systems-the market economy, liberal socialism, the centrally planned econo
my. 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. Evaluation 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 1001, 1002 or equiv)
Economic development of Asia following contact with Western civilization Some present problems:
population growth, capital formation, International economic relations, choIce between types of econom
ic organization.

5331. ECONOMIC DEVELOPMENT. (4 cr, §5301, prereq 3101, 3102 or equiv or #)
Problems of economic growth in low income countries. Theory of aggregate and per capita income
growth. Role of population growth, productivity increases, and capital formation. Allocation of resources
between consumption and investment and between sectors. International assIstance and trade.

5337. COMPARATIVE ECONOMfC SYSTEMS. (4 cr, §5307; prereq 3101, 3102 or equiv or #)
Functions of all economic systems-the market economy, liberal socialism, the centrally planned econo
my. Analysis of American and Soviet economies.

5341. ECONOMY OF LATIN AMERICA. (4 cr, §5311; prereq 3101, 3102 or equiv or #)
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 DF THE AMERICAN ECONOMY. (4 cr per qtr: prereq 3101, 3102 or equiv or #)
Application of economic theory and empirical methods -to topics in American economic development,
particularly during the 19th-century period of accelerated growth and industrialization.

8311·8312. ECONOMIC GROWTH ANDJlATIONAL PLANNING. (3 cr per qtr: prereq 8103, 8106, plus a course in
this section)

Models of process of economic growth; exogenous factors to which growth is attributed. Techniques
useful in planning; e.g., input-output, national Income accounting, programming. Questions of policy,

8321. ADVANCED COMPARATIVE ECONOMIC SYSTEMS. (3 cr. §5307, §5337; prereq 5151,5152 or equiv or #)
Functions of all economic systems: market economy, I:beral socialism, centrally planned economy.
Analysis of American and Soviet economIes.

8381·8382·8383. ADVANCED TOPICS IN ECONOMIC DEVELOPMENT. (3 cr per qtr; prereq #; offered when
feasible)

INTERNATIONAL ECONOMICS

5401, INTERNATIONAL ECONOMICS. (4 cr, §5431; not open to economics majors; prereq 1001,1002 or equiv)
Significance of foreign trade and investment. International payments and foreign exchange. Gold stan
dard. International Monelary 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 #) Smith
Alternative patterns for a future world economy and their imphcatlons for the economIc welfare of nations.
World institutions and their relation to growth and survival problems in a world economy.

5431H. 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 interna
tional receipts and payments; role of exchange rate changes; international monetary reform.

8401·8402·8403. INTERNATIONAL TRADE AND PAYMENTS THEORY. (3 cr per qtr; prereq 8102, 8104) Chip-
man, Krueger

8401: Gains from trade, tariffs, customs unions; impact of trade on wages. 8402: Relation ottrade theory to
growth and development, general equilibnum analySIS. 8403: Balance of payments disequilibrium, ex
change rates, capital movements, international liquidity.

8481·8482·8483. ADVANCED TOPICS IN INTERNATIONAL TRADE THEORY. (3 cr per qtr: prereq 8101, 8102,
8403 or equlv or #; offered when feaSible) Chipman, Krueger

8491·8492·8493. WORKSHOP IN TRADE AND DEVELOPMENT. (Cr ar; prereq #)
Written and oral presentations by Ph.D. students engaged 10 or planning to engage in thesis research in
trade and development.
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LABOR

5531. LABOR ECONOMICS. (4 cr, §3501, prereq 3101. 3102 or eqUlv)
Role of labor In economy: labor as a factor of production, population, and the labor force: economiCS of
labor markets: labor market Institutlons; theories 01 wages and employment: unions and collective
bargaining: public pOliCy.

5533. INCOME DISTRIBUTION: FACTS, THEORIES, ISSUES. (4 cr: prereq 3101)
Measurement and interpretatIon of Income inequalities, Alternative hypotheses to explain existing distri
bution of Income, Alternative policies or methods for changing dlstnbutlon of Income.

5534. ECONOMIC SECURITY. (4 cr, §Ins 3210: prereq 3501 or 5531 or #) Turnbull
Public and private approaches to problems of economic Insecurity. Nature and caUSes 01 economic
Insecurity Details of and economic and social implIcations of private and public programs. Emphasis on
economics of Income and employment maintenance and stabilization rather than upon legal or adminis
trative aspects of policy_

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 lega/ or admlnlstratl'le 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 both 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)

8591-8592-8593. WORKSHOP IN HUMAN CAPITAL. (er ar: prereq #)
Written and oral presentations by Ph.D students engaged in or planning to engage in thesis research in
human capftal.

INDUSTRIAL ORGANIZATION

5611. ECONOMICS OF ENVIRONMENTAL CONTROL. (4 cr: prereq 1001. 1002 or equiv)
Pollution as an external dlseconomy: use of subsidies and taxes to reduce pollution. Replenishable
resources maximum sustainable Yield: role of the discount rate: taxation to protecl yields and minimize
harvesting costs. Nonreplenishable resources; controlling rates of depletion

5621. ECONOMICS OF URBAN PROBLEMS. (4 cr: prereq 1001. 1002 or equiv)
Unemployment and central city decay Minimum guaranteed income proposals Low-income housing
POIJCI8S. PubliC poliCIes toward health care. Financing publiC e(jucatlon. 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. Markel failures, externalltJes and the case for government intervention
Analysis of relative efficiency of particular forms of interventIon.

5631. INDUSTRIAL ORGANIZATION AND ANTITRUST POLICY. (4cr, §3601, prereq 3101 .. 3103 recommended)
Economic aspects of antitrust and related policies. Relations between market structure and economic
efficiency and welfare. EconomiC origins 01 monopoly and other restraints on competitIOn. Purposes and
effects of antitrust and related legislation.

5631H. HONORS COURSE: INDUSTRIAL ORGANIZATION AND ANTITRUST POLICY. (5 cr; prereq 3103 or
eqUJv...B average recommended)

See 5631

5661. ECONOMICS OF LOCATION. (5 crundergrad. 3 crgrad: prereq 3131,1 qtr calculus. # for undergrad ... 5161
for grad)

Analysis of location of economic activity in relation to resources and markets. Effects of changes in
transport costs. Problem~, assOCiated WIth urban growth

8601-8602-8603. INDUSTRIAL ORGANIZATION AND GOVERNMENT REGULATION. (3 cr per qtr; prereq 8101)
Profit maXImization and other theories of business behavior: profits, assets. and barriers to entry; concen·
tratlon 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.
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86~1.8682-8683. ADVANCED TOPICS IN INDUSTRIAL ORGANIZATION. (3 cr per qtr; prereq #; offered when
feasible) Staff

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 equlv or #)

Economic role 01 financial institutIons. with emphasis on commercial banks, money supply, and monetary
policy.

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 3102 or equiv ..B average recommended)
See 5721.

5731. MACROECONOMIC POLICY. (4 cr. §3711; prereq 3102)
Problems raised by conflicts among the policy objectives of full employment, price stability, desired rate of
growth, balance of payments equilibrtum, desired mix of public and private sector outputs. Policy
instruments: fIscal policy, monetary policy. wage-price guidelines, exchange rate adjustment.

5731H. HONORS COURSE: MACROECONOMIC POLICY. (5 cr; prereq 3102.. B average recommended)
See 5731.

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 polley.

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
macroeconomtCs.

PUBLIC FINANCE

5811. STATE AND LOCAL FINANCE. (4 cr; prereq 3801 or 5821 or equiv)
Main problems of state and localtlnance and proposed solutions; mterstate comparisons and coordina
tion of practices and policies.

5821. ELEMENTS OF PUBLIC FINANCE. (4 cr, §3801; prereq 310L.3103 recommended)
Survey of tax and expenditure poliCIes. primanly at tederallevel. 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, 3103 ..B average recom
mended)

See 5821.

5831. COST-BENEFIT ANALYSIS. (4 cr; prereq 3101 or equlv ...3103 recommended)
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 imperfec
tions, risk and uncertainty.

8801-8802-8803. PUBLIC FINANCE. (3 cr per qtr; prereq 8102, 8105)
Theory of economic policy. Economic effects of taxes. public debt, and public expenditure on resource
allocation, employment, and Income distribution (including techniques of cost-benefit analySIS). Current
problems of fiscal policy and taxation.

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 of 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)

8911. METHODS IN ECONOMICS EDUCATION. (3 cr: prereq passing grade on preliminary oral or #) Becker
Fundamental teaching skills With specifiC reference to teaching basic economics; emphasis on in-class
problems

165



Fields of Instruction

EDUCATION1
CURRICULUM AND INSTRUCTION

Professor

Dale L. Lange. director of graduate study
Clarence H. Boeck
Arnold F. Caswell
Robert Dykstra
Arthur K. Ellis
William E. Gardner
Harlan O. Hansen
Robert L. Jackson
David C. Johnson
Stanley B. Kegler
Ronald T. Lambert
Darrell R. Lewis
John C. Manning
R Norme Ddland
Neville P. Pearson
P. David Pearson
Gene L. Piche
Betty W. Robinett
Robert L. Schreiner
James E. Stochl
Edgar M. Turrentine
Edith Wesl
Howard Y. Williams

Associate Professor

Andrew Ahlgren
Eugene M. Anderson
Richard W Beach
William E Becker
Robert L Borg
Gerald J Bruoetti
Charles R Brunmg
John J. Cogan
Harlan G. Copeland
Michael D. Day
Eugene 0 Gennaro
Allen D. Glenn
Michael F, Graves
Peggy A. Hoese
Kenneth R. Howey
Alan H. Humphreys
Judith A. Jell son
Roger 1. Johnson
Helen H. Jorstad
Richard D Klmpston
James A Mackey
Thomas R Post
Stephen W Schultz
Thomas C Slettehaugh
Robert D. Tennyson
Reynold A Willie
Arnold S Woesteholl

Assistant Professor

Reginald T. Buckner
Carol A. Carrier
Richard W Davis
Robert McNergney
Richard Paige

Rosemarie Park
Judith S Youngers

GENERAL EDUCATION ASPECTS
OF THE VOCATIONAL FIELDS
(see Vocational EducatIOn)

HIGHER EDUCATION

Professor

Mary E. Corcoran. director of graduate study
William M. Ammentorp
Russell W. Burris
Paul E. Johnson
Robert J. Keller
Theodore E. Kellogg
Darrell I, Lewis
Clyde A. Parker
James A. Rest

Associate Professor

Robert D. Tennyson

RECREATION, PARK, AND LEISURE STUDIES

Professor

Frederick M Chapman, director of graduate study
John F. Alexander

Associate Professor

Bruce D. Anderson
John H. Schultz
CaroUne R. Weiss

Assistant Professor

Leo H. McAvoy

PHYSICAL EDUCATION

Professor

G Alan Stull, director
John F. Alexander. director of graduafe study
Frederick M. Chapman
Robert Cobb
ElOise M. Jaeger

Associare Professor

Bruce D. Anderson
Richard Needle
Jeralyn Plack
John H. Schultz
Robert C Sertass
Jacqueline Shick
Mary L Young

Assistant Professor

Carol A. French
Nadrne M. Jette
Robert W Johnson
March L. Krotee
Lela J Stoner

'Advanced work leading to the professional degree of master of educatiun IM.Ed.) is offered by the College of
Education in agricultural education: art education; business education; distributive education; early childhood
educatJon; elementary education; home economIcs education; mathematics education; music education:
physical education; recreation and park adminIstration; school health education; special education; and several
secondary academic fields. Interested persons should consult the College of Education Bulletin.
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Education

SOCIAL AND PHILOSOPHICAL
FOUNDATIONS OF EDUCATION

Professor

Ayers L. Bagley
Robert H. Beck

Associate Professor

Marion L. Dobbert, director of graduate study
Shirley M. Clark
Arthur M. Harkins

VOCATIONAL EDUCATION

Professor

Jerome Moss, Jr., chairman
Gordon I Swanson, dlfector of graduate study
Richard D. Ashmun
W Forrest Bear
David C BjorkQuisl
Patnck Barich
Marjorie M. Brown
George H. Copa

Charles R. Hopkins
William A. Kavanaugh
Mary K. Klaurens
R. Paul Marvin
Curtis D. Norenberg
Edgar A. Persons
David J. Pucel
W Wesley Tennyson
Emma B. Whiteford

Associate Professor

Judith J Lambrecht
Gary W. Leske
Gary N McLean
Roland Peterson
Brandon B. Smith

Assistant Professor

Donald E Irvin
Stephen J Miletich
Marilyn Rossmann
Ruth Thomas

Prerequisites-For major or minor work in most of the fields of education, at
least 6 quarter credits of psychology and a minimum of 18 quarter credits of under
graduate work in education are required. Ordinarily, applicants should already hold a
teaching license, and for some fields, teaching experience is strongly advised,

For programs in higher education, other appropriate preparation is required in
place of, or in addition to, the undergraduate credits in education. Consult the
director of graduate study for specific requirements.

For major work in recreation and park administration or in recreation, park, and
leisure studies, a bachelor's degree in recreation or in a related field, such as art,
landscape architecture, music, physical education, psychology, sociology, or
speech, is required, Applicants with a degree in a field other than recreation will be
required to make up certain undergraduate deficiencies as determined by individual
needs and/or to present successful professional experience(s) in the field of recrea
tion and park administration.

Application for Admission to Graduate School-Students should be sure to
indicate the exact major field in which they are interested. Where necessary, they
should state also the main emphasis within the major field, as in the following
examples:

Elementary Education-Specify area of interest, such as children's litera
ture, reading, science education, or other area of elementary instruc
tion.

Secondary Education-Specify whether interest is in a teaching field such
as science education, English education, or another secondary area.

Physical Education-Specify if emphasis is school health education.

Education-At the M.A. level, this major is planned for students in higher
education whose area of concentration combines courses from several
education departments: for secondary school teachers who are inter
ested in a combination of education fields for the area of concentration
with related work in teaching subjects: and for students who wish to
emphasize special education and take courses from an unusually broad
combination of departments. Specify main field of interest.

Language Requirement-There is no language requirement for the MA and
Ed.D. degrees. For the Ph.D. degree, foreign language competency may be required
by individual departments. Ph.D. students should consult their adviser to determine
whether they must fulfill a language requirement.
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MASTER'S DEGREE

For the Plan A major, students select, with the approval of their adviser, a group
of courses comprising at least 20 credits in their special area of interest in education.
These courses must be selected from one of the following fields, excluding the field
of the student's minor.

Agncultural education
Art education
Business education
Distnbutlve education
EducatIon
Elementary education
Home economics education
Industrial education

Mathematics education
MusIc education
Physical education
Recreation and park administration
Secondary HducatlOn
Social and philosophical foundations

of education

The student must take, in fields outside the major, a minimum of 8 credits in a related
field(s), or, if a designated minor is desired, a minimum of 9 credits in a single field, as
approved by the director of graduate study in that field.

Under Plan S students will select a field of concentration in which they will
complete at least 20 credits. For a listing of fields of concentration, see the informa
tion on Plan A above.

For both Plan A and Plan S students may elect the additional credits required to
complete the minimum total of 44 from areas of education not included in the field of
concentration and from any other fields of study in which graduate courses are
available and that are related to the students' interests. At least 8 credits must be from
a field(s) outside the major. Teachers should include advanced study in their teach
ing fields.

For students majoring in other fields, a minor in the fields listed above is
available.

Final Examination-A final examination is required. In the case of the Plan A, the
examination must as a minimum be an oral defense of the thesis and may also include
a written examination. For Plan S, the examination may be written, oral, or both. The
mode of examination will be determined by the faculty of each program.

DOCTOR'S DEGREES

Ph.D. Degree-A major may be chosen, with the adviser's approval, from the
following fields: education, physical education, and vocational education.

Education-Pro~lramsare offered with the following areas of emphasis:
curriculum and instruction; general education aspects of the vocational
fields; higher education; and recreation, park, and leisure studies. For
each of these areas of emphasis, students work with a doctoral adviser
to plan programs that include, in addition to specialized study within
their field of concentration, common or core courses. Applicants
should specify both the area of emphasis and the individual field of
concentration from those listed below.

Curriculum and Instruction-Fields of concentration are available in art
education, communications education (reading, English education,
children's literature, second language education), curriculum and in
structional systems (general curriculum, supervision, instructional sys
tems), adult education, early childhood education, teacher education,
elementary education, mathematics education, music education, sci-
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ence education, and social science education. Applicants must have
undergraduate and graduate education as well as professional experi
ence that is appropriate to their chosen area of concentration. For
further information, consult the director of graduate study for curricu
lum and instruction.

General Education Aspects of the Vocational Fields-Fields of concen
tration are available in agricultural education, home economics educa
tion, business education, distributive education, and industrial educa
tion. Applicants must have undergraduate or graduate (normally a mas
ter's degree) education in a field appropriate to their chosen area of
concentration. For further information, consult the director of graduate
study for vocational and technical education.

Higher Education-Fields of concentration are available in organiza
tional policy studies (financing, planning, evaluating, staffing, and ad
ministering higher educational organizations) and behavior studies
(adult learning and cognition, student development, value education,
human decision making, design of learning environments in higher
educational settings). Applicants must have appropriate undergraduate
and graduate study, especially in sociology, psychology, business ad
ministration, economics, educational administration, educational psy
chology, and measurement and statistics. Applicants must take the
Graduate Record Examination and must submit a statement of career
objectives. For further information, contact the director of graduate
study of higher education.

Recreation, Park, and Leisure Studies-Fields of concentration are
available in outdoor recreation; public, park, and recreation administra
tion; therapeutic recreation; voluntary and youth agencies recreation;
community education; and recreational sports. Applicants must have
undergraduate and graduate (normally a master's degree) education in
a field appropriate to their area of concentration. They should submit a
statement of career and educational objectives along with a record of
professional work experience in the field. For further information, con
tact the director of graduate study in the School of Physical Education,
Recreation, and School Health Education.

Physical Education-Applicants indicate their interest in one of two areas,
physical education or school health education.

Vocational Education-This program is designed to prepare vocational
educators for various professional roles involving research, evaluation,
and policy development.

A minor may be selected from any field of graduate study related to, but not
included in, the major.

Ed.D. Degree-A student pursuing the doctor of education degree may major in
one of the following areas (see also Educational Administration):

Industrial Education-This major is intended to prepare practitioners for
responsibilities in thei r roles as teachers, teacher educators, and curric
ulum consultants in industrial (arts) education. The degree program
requires a minimum of 108 credits, with 48 credits prescribed for the
major, a supporting field of 24 credits, a collateral field of at least 15
credits, an approved internship equivalent to 2 academic quarters of
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full-time work, and a field problem accepted by the Graduate School. At
least 21 credits must be completed outside the field of education.

Physical Education-For the Ed.D. major in physical education, students
will declare their field of concentration in physical education or school
health education. Further, they will choose an area of emphasis either in
administration or in curriculum, methods, and supervision. A support
ing program, rather than a minor, and a collateral field, internship, and
independent study are required. For further information, write to the
director of graduate study, School of Physical Education, Recreation,
and School Health Education.

Vocational Education-Two emphases are available to students in this pro
gram. One emphasizes administrative skills in vocational education and
the other emphasizes instruction. The degree program requires a mini
mum of 108 credits, with 48 credits in vocational education or its sub
fields, a supporting program of 24 credits, a collateral field of at least 15
credits, an Internship, and a field problem accepted by the Graduate
School. At least 21 credits must be completed outside the field of
education.

SPECIALIST CERTIFICATE PROGRAMS

The Graduate School offers 2-year specialist programs in the fields described
below. These programs require the completion of a minimum of 90 credits. Students
will 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 upon an evaluation of performance in meeting the
master of arts degree requirements. The specialist certificate programs available are
the following (see also Educational Administration and Educational Psychology):

Business Education-Concerned with both depth and breadth in profes
sional training, this program offers preparation for positions as supervi
sors, coordinators, research directors, curriculum consultants, depart
ment chairpersons, and teachers.

Distributive Education-This program is designed to prepare persons for
leadership positions to meet the demand for trained practitioners above
the teacher-coordinator level in this field. The program is flexible to
allow for breadth across several curriculum levels as well as depth in a
particular area of concentration. Applicants should have a master's
degree with emphasis in distributive education, at least 1 year of teach
ing experience, a career goal of specialization in the field, and the
occupational experience required for teaching distributive education
subjects.

Mathematics Education-Designed to prepare master teachers, state and
local supervisors or consultants, specialists in mathematics curriculum
development, or department chairpersons, this program emphasizes a
broad background in mathematics, pedagogy, psychology, philosophy,
and educational research. A 10-week internship provides supervised
experience in professional activities germane to mathematics educa
tion. Two years of successful experience as a classroom teacher, a
reasonably strong background in mathematics, and a master's degree
are prerequisites for admission.
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General Curriculum Supervision (grades 7-12)-This program is planned for
prospective secondary curriculum supervisors who will be concerned
with resources and processes and are in a position to become agents of
change. It emphasizes selection of content. use of media, production of
resource materials, supervision of instruction, and organization for
learning, research, and evaluation.

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

The 2-year program must be completed within 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.

Child Psychology (CPsy)
For course listings in this field, consult the Child Psychology section of this

bulletin.

Curriculum and Instruction

ART EDUCATION (ArEd)
5001. ART MEDIA TECHNIQUES. (1-12 er 1max 12])

Lectures, demonstrations. diSCUSSIOns, critique sessIOns on techniques and processes in creativity;
handling specific media: each offering focuses on a single tOPiC

5020. ADVANCED CONTEMPORARY CRAFTS. (4 er prereq 3020)
In-depth experiences in techniques 01 metal jewelry, WIth emphasis on design criteria, equipment, materi
als, and process.

5302. CURRICULUM BUILDING IN ART EDUCATION: INNOVATIONS. (4 er)
Selection, evaluation, and organization of material for teaching units and projects.

5303. CURRICULUM BUILDING IN ART EDUCATION: PROGRAMS FOR EXCEPTIONAL CHILDREN. (3 er)
Selection, evaluation, and organization at material for teaching units and projects.

5316. INTERCULTURAL EDUCATION THROUGH ART. (3 er)
Approaches to international understanding through recognition of aesthetic contnbutions of dIverse
peoples to American life.

5318. ART EDUCATION IN EUROPE. (3 er)
Current practices, problems, and achievements in art education in Western Europe compared with
practices in American art educatlon

5386. IMPROVING ART PROGRAMS IN THE SCHOOLS. (4 er: prereq tehg exper or #)
For teachers of art~ critIcal examination of present art programs In schools

5389. APPLICATION OF AESTHETIC THEORY IN EDUCATION. (3 er)
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 er: prereq #)
ProfeSSional assignment for degree candidates under joint supervision of departments and cooperating
agency
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5605. PRACTICUM. (3-9 cr; prereQ #)
Independent project under direction; gathering data, developing proposals, experimenting with evaluat
ing innovative practices.

8300. RESEARCH IN ART EDUCATION. (3 cr)
Research techniques.

8306. SEMINAR: ART EDUCATION. (1 cr)
Reports, evaluation of problems, recent literature.

8900.' PROBLEMS: ART EDUCATION. (Cr ar; prereq #)
Independent projects under staff guidance may Include advanced studio practice or technical problems
requiring experimental or library research.

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
51021

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.

5100. INSTRUCTIONAL TECHNOLOGY WORKSHOP. (1-3 cr, §SeEd 5103)
Special topics in the use o~ technology in the classroom and school.

5201. SYSTEMS APPROACH TO DESIGN OF INSTRUCTION. (3 cr, §SeEd 5201; prereQ 5000 orSeEd 50000r #)
Instructional materials desh1n 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 faciilties planning, discussion 01 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 courS£! includes cflteria for selection, evaluation, and examination of on-line exam
ples.

5207. APPLICATIONS OF TELEVISION IN EDUCATION. (2 cr, §SeEd 5207; prereq 5004 or SeEd 5004)
Current uses of video systl~ms in education.

5209. APPLICATIONS OF AUDIO AND VISUALS IN EDUCATION. (2 cr, §SeEd 5105. §SeEd 5209; prereQ 5001 or
SeEd 5001)

Characteristics, advantages. limitations. and practical classroom uses of audiovisual materials of nonpro
jeeted and prOjected types; practice In operation of audiovisual equipment

5211. PREPARATION OF MEDIA MATERIALS: AUDIO. (1 cr, §SeEd 5211; prereQ 5201, 5209 or SeEd 5201, SeEd
5209)

Prototype development of instructional materials using audio materials.

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.

5213. PREPARATION OF MEDIA MATERIALS: PROJECTED. (2 cr, §SeEd 5213; prereq 5201, 52090r SeEd 5201,
SeEd 5209)

Prototype development of instructional materials using projected materials.

5214. PREPARATION OF MEDIA MATERIALS: NONPROJECTED. (2 cr, §SeEd 5214; prereq 5201, 5209 or SeEd
5201, SeEd 5209)

Prototype development of instructional materials using nonprojected media materials_

5215. PREPARATION OF MEDIA MATERIALS: VIDEO. (2 cr, §SeEd 5215: prereq 5201,5207 or SeEd 5201, SeEd
5207)

Prototype development of instructional materials using video materials.
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5216. INSTRUCTIONAL SIMULATIONS AND LEARNING GAMES: DEVELOPMENT AND CLASSROOM USE. (3
cr, §SeEd 5131)

Background, development tactors, subject-matter models, procedures for use of materials; analysis of
value of such material.

5217. MECHANICS OF CINEMATOGRAPHY. (3 cr, §SeEd 5111)
Motion picture photography in today's classroom: types of educational motion pictures considered from
the production viewpoint; scripting; storyboard; selection and operation of camera, lens, and lighting
equipment.

5505. FINDING EDUCATIONAL INFORMATION. (3 cr, §SeEd 5115)
Finding and evaluating sources of Information; idenlificatlon of availabJe 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 appropriate to current research activities and plans of the participant selected to provide perspec
tive on all components of a practIcal research endeavor; consideration of measurement and research
design; hands-on computer analysis of data.

5509. DIRECTED INDIVIDUAL STUDY. (1·6 cr [max 6J; prereq 6)
Review of literature in research and theory of instructional systems.

5600. INTRODUCTION TO CURRtCULUM DEVELOPMENT. (3 cr, §SeEd 5113; prereq SeEd 3155 or equiv)
Environment of the secondary school related to educational philosophy, goals, obJectives; systematic
planntng for assessing educattonal needs: current alternative designs for cUrriculum and instruction.

5605. PRINCtPLES OF CURRICULUM DESIGN: INTERDISCIPLINARY APPROACHES. (3 cr, §SeEd 5114)
Systematic approaches presented and evaluated emphasizing development of interdisciplinary curricula.

5610. TRENDS AND ISSUES IN SECONDARY CURRICULUM. (3 cr, §SeEd 5129; prereq 5600 or SeEd 5113)
Comprehensive perspective on the secondary school cUrriculum; analysis and interpretation of the
current status of subject fields.

5615. DESIGN OF CURRICULUM/INSTRUCTIONAL MATERIALS. (1-12 cr, §SeEd 5173)
Development and Implementation of systematic prinCiples and procedures; writing of goals and objec
tives. selection of content, development of activities, identification/selection of resources, evaluative
activities for measuring objective attainment.

5700. MODELS AND PROCEDURES FOR CURRICULUM PLANNING. (3 cr, §SeEd 5170; prereq 5600 or SeEd
5113 or Elem 5100)

Review and employment of a model for planning and designing a systematic plan for curriculum change.

5800. SUPERVISION OF SECONDARY INSTRUCTION. (3 cr, §SeEd 5172; prereq 5600 or SeEd 5113)
Achievement of appropriate teaching expectations focusing on problems of personnel responsible for
their Improvement.

8301. INSTRUCTIONAL PROBLEMS ANALYSIS. (2 cr. §SeEd 8301, prereq 520f and 5203 or #or SeEd 5201
and SeEd 5203)

Key models and concepts; identification of instructional needs and expression as goal statements.

8305. INSTRUCTIONAL DELIVERY SYSTEMS. (3 cr, §SeEd 8305)
Selection criteria and survey of alternative technological and nontechnological systems for communicat·
109 content to students.

8307. INSTRUCTIONAL MATERIALS DEStGN. (3 cr, §SeEd 8307; prereq 8301 or SeEd 8301)
Design and development of matenals for conventional group or individualized Instruction; procedures for
use of new media in self·instruction.

8309. MANAGEMENT SYSTEMS FOR DEVELOPMENT AND ORGANIZATION. (3 cr, §SeEd 8309; prereq 5203 or
SeEd 5203 or #)

Fundamental principles of management. plannmg, and systems analysis applied to problems in develop
ment and organization of instructIOn.

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 tN 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.

8413. ADVANCED DESIGNS IN COURSEWARE: VISUAL. (3 cr, §SeEd 8413; prereq 5001, 5209, 5213, 5214, or
SeEd 5001, SeEd 5209, SeEd 5213, SeEd 5214)

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.
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8415. ADVANCED DESIGNS IN COURSEWARE: MODULAR DESIGN. 13 cr. §SeEd 8415; prereq 5000. 5201 or
SeEd 5000. SeEd 5201)

Instructional materials desj9n in accordance with systems principles; design of a specific product.

8416. INSTRUCTIONAL SYSTEMS SEMINAR. (1-4 cr; prereq 6)
Problems and Issues In inSlructional theory and research.

8501." PROBLEMS: INSTRUCTIONAL SYSTEMS. (Cr ar; prereq 6)
Individual empirrcal investigation.

8600. SEMINAR: SECONDARY CURRICULUM AND INSTRUCTION. (2 cr [max 4J; prereq 5605 or SeEd 5114 or
6)

Implications Of major forces affecting the formulation of goals for schooling: alternative designs for
curriculum, instructIon, and evaluation; review of alternative strategies for change.

8700. FIELD PRACTICUM: SUPERVISION AND CURRICULUM DEVELOPMENT. (1·3 cr: prereq "600 and 5700 or
SeEd 5113 and SeEd 5170 or Elem 5101 or 6)

Experience through Internships and fIeld service.

8710. FIELD STUDY fN GENERAL CURRICULUM. (6-9 cr; prereq 6)
Required for specialIst in education certIficate In curriculum; investigation and analysis of educational
programs. problems, issues, or developments: emphasis on concerns in specific school settings.

8800." PROBLEMS: SECONDARY SCHOOL SUPERVISION. (Cr ar; prereq 6)
Individual problems courSe on Improvement of instruction.

EDUCATION: ADULT, HIGHER, AND TEACHER (Educ)
5103. ADULT EDUCATION WORKSHOP. (1-12 cr [max 12); prereq practicing adult educator and #)

Topics appropriate to activities and interests of the participants.

5104. SURVEY OF ADULT EDUCATION. (3 cr; prereq sr or #)
General concepts in the fieid; literature, objectives, history, philosophy, research, institutions, issues, and
problems

5110. THE STATUS AND ROLE OF WOMEN IN AMERICAN SOCIETY. (4 cr)
The role of women In Amencan history; perceptions of women in literature and art; attention to women ;n
social studies curricula: human sexuality: male and female character-nature and/or 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 tn teacher education; microteaching, simulation, games, and protocol materials.

5184. SUPERVISION OF CLINICAL EXPERIENCES. (3 cr; prereq #)
Supervision of professional laboratory experiences.

5186. ALTERNATIVE SCHOOL [,ESIGNS: 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.

5199. WORKSHOP: TEACHER EDUCATION. (1-12 cr [max 12J; prereq tchg exper and #)
Topics appropriate to activities and interests of partiCIpants.

5201. ORIENTATION TO THE AOULT BASIC EDUCATION STUDENT. (3 cr)
Characteristics and problf~ms of the disadvantaged adult; individual differences; traditional and innova·
tive approaches tor working WIth adults in ABE programs,

5202. THEORIES AND TECHNIQUES OF DIAGNOSIS AND PRESCRIPTION FOR THE ABE TEACHER. (3 cr;
prereq 5201, %2(5)

Diagnostic instruments and techniques: application of diagnostic information to learning difficulties of
adults in reading and mathematics ABE programs

5203. METHODS AND MATERIALS IN ADULT BASIC EDUCATION. (3 cr; prereq 5201 and 5202 and '5205)
Teaching basIC education subjects to adults: basic theories and approaches to teaching; overview of
methods and matenals for implementation.

5205. FIELD EXPERIENCE IN ADULT EDUCATION. (4-8 cr [max 8); prereq #)
Supervised fieldwork practice and weekly seminar With presentatlOns and joint evaluation of adult
education practice.

5301. DEStGNING THE ADULT EDUCATION PROGRAM. (3 cr; prereq #)
Designing and implementing educational programs for adults: concepts, theories, determining needs,
educational Objectives, learning experiences, and evaluating outcomes.
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5401. ADULT LEARNING AND DEVELOPMENT THROUGH THE LIFE SPAN. (3 cr)
Physiological. social, and cultural bases of adult behavior; motivation. socialization, personality change as
applied to adult education.

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 requirements in continuing education programs.

5601. INTERNATIONAL EDUCATION: TOPICS IN CLASSROOM PRACTICES AND PROCEDURES. (1-12 cr[max
12]; 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 Implementation in the United States.

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 assumptions; program design, and management and cost analyses.

8228.' PROBLEMS: HIGHER EDUCATION. (Cr ar; prereq #)
Selected topics on college programs, instruction, organization. and administration.

8229. SEMINAR: BASIC ISSUES IN HIGHER EDUCATION. (1-4 cr; prereq #)
Major questions confronting American colleges and universities. For doctoral candIdates.

8230. SEMINAR: DISSERTATION RESEARCH IN HIGHER EDUCATION. (1 Cr per qtr; prereq #)
Three-quarter seminar for candidates designing or conducting studies. Selecting a problem; designing an
appropnate study: collecting, analyzing, and summarizing the data, and prepanng a written account;
critical review of candidates' individual projects.

8250. HIGHER EDUCATION IN THE UNITED STATES. (3 cr; prereq yr of grad study in any field or 18 cr in
education)

Development. present status, and outlook for American colleges; purposes; current and projected pro
grams; trends in curriculum, instructIOn, and administration; evaluation of outcomes.

8251. CURRICULUM TRENDS IN AMERICAN COLLEGES. (3 cr; prereq 8250, yr of grad study in any field or 18 cr
In education)

Principles 10 development of college programs; current curricula in liberal arts and professional fields;
general education courses and sequences.

8252. EFFECTIVE COLLEGE TEACHING. (3 cr; prereq 8250, yr of grad study in any field or 18 cr in education)
Teaching-learning relationship; study and appraisal of methods employed to encourage. guide, and
appraise students' learning.

8253. SEMINAR: IMPROVEMENT OF COLLEGE INSTRUCTION. (Cr ar; prereq #)
For instructors, teaching assistants, and graduate students from various departments of the University and
other institutions; current problems, research, and trends; offered wIth cooperating staff of various
teaching departments.

8254. DIRECTED EXPERIENCE IN COLLEGE INSTRUCTION. (er ar; prereq 8252. [1,; may also count toward grad
major in SOCiology)

Individualized program under guidance of an instructor or department; understandings, procedures, and
skills related to application of instructional theory, curriculum development, and evaluation practices;
offered with cooperatrng staff of various teaching departments; special section offered each year 10 family
life education.

8260. SEMINAR: MATERIALS AND METHODS IN MARRIAGE EDUCATION. (4 cr; may also count toward grad
major 10 SOCiology)

Content and methods employed in college marriage courses; supervised experience in selected teaching
methods and in methods of evaluation.

8284.' PROBLEMS: TEACHER EDUCATION. (3-9 cr; prereq #)
Research in supervision, organization, and administration; 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 HEd 5182 or CSPP 8140 or # for 8285 ...8285 or # for 8286)

For present and prospective instructors, administrators, and personnel workers in teacher education
institutions. Both quarters recommended in sequence, but either may be taken without the other. Current
issues and problems, selection and retention, curricUlum, certification, experimental programs. and
research.

8302.' PROBLEMS: ADULT EDUCATION. (3-9 cr; prereq #)
Individual research in area of adult education.
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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 relationships, and evaluation of improvement programs.

5102. PREPARATION OF CURRICULUM MATERIALS. (3 cr; prereq 5100 or SeEd 5113 or CISy 5600)
Selecting and organizing units, courses of study, curriculum 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)
Evaluation of the results of teaching: diagnosis of pupil difficulty: development and prevention; tests as
aids to teaching; following up a testing program.

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.

5120. PLANNING AND EVALUATION OF EDUCATIONAL ALTERNATIVES. (3 cr)
Survey of alternative school concepts and designs: examination of curriculum programs and materials;
procedures for systematic study of options wIthin a classroom, school, or school system.

5300. LITERATURE FOR THE ELEMENTARY SCHOOl. (3 cr)
Evaluative survey of books for children; research related to chlldren's reading interests; selection of
literature.

5305. SURVEY OF SPECIAL COLLECTIONS IN CHILDREN'S LITERATURE. (3 cr: prereq 5300 or #)
Content and accessibility of collections as related to the creation of books; emphasis on possibilities and
methods for interpreting content of collections to children.

5316. TEACHING AND SUPERVISION OF ENGLISH IN THE ELEMENTARY SCHOOL. (3 cr; prereq 3316 or elem
tchg exper)

Improvement of instruction, study of trends in English education.

5317. MATERIALS LABORATORY FOR TEACHING ENGLISH IN ELEMENTARY SCHOOLS. (3 cr; prereq 3316 or
elem tcng exper)

Examination and evaluation of textbooks, programmed materials, and audiovisual resources for elemen
tary school language arts Instruction

5318. CREATIVE WRITING FOR .~ND BY CHILDREN. (3-6 cr [max 6]. prereq 3300 or 3336 orelem tchg exper and
#)

Languagearts in elementary school for experienced teachers, supervisors, graduate students, and college
instructors; emphasis on creatIve aspects of writing of children's literature and children's own writing.

5319. TEACHING SECOND LANGUAGES AND CULTURES IN ELEMENTARY SCHOOL. (3 cr; prereq 1'\)

Methods and materials; alternatives in program format; choice of preparation; teaching the four skills;
community Involvement; cross-cultural actiVities; testing and evaluation; use of children's literature,
games, and songs; developing units and lessons.

5320. PRACTICUM: TEACHING SECOND LANGUAGES AND CULTURES IN ELEMENTARY SCHOOLS. (3 cr;
offered S-N only; prereq 5319 or ~5319. #)

Minimum of 3 hours wee~dy of supervised teaching and observation in elementary schools.

5331. TEACHING ANO SUPERVISION OF READING IN THE ELEMENTARY SCHOOL. (3 cr; prereq 9 cr In

education)
ObjectIves, materials, 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 for ~v~luating reading instruction; demonstration teaching as
instructional leadership; grouping procedures In Improvement of readmg programs; intended for supervI
sors 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.
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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. 13 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 91;
prereq elem tchg exper or #)

Analysis of new instructIonal materials, technlques, 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 teachtng science at the elementary level

5347. WORKSHOP: CURRICULUM IMPLEMENTATION IN ELEMENTARY SCHOOL SCIENCE. (3-6 cr; prereq
elem tchg exper)

Offered in summers with focus on a single program for each offering: treating concept foundation, goals,
and teachtng and evaluation procedures.

5348. WORKSHOP: OUTDOOR SCIENCE EDUCATION. (3 cr; prereq elem fchg exper)
Classroom and fieldwork activities dealing with models, materials, and methods in the outdoor setting;
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 animals, 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. 13 cr. prereq 5349)
Experiences in the use of 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 ef1ective use of 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. ICr ar
[max 9J; prereq elem tchg exper. #)

Analysis of new instructional materials 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 collecting children's books; research In Kerlan or other acceSSible collection.

8316. RESEARCH IN ENGLISH COMPOSITION IN ELEMENTARY SCHOOLS. (3 cr; prereq 5316 or equlv)
Review of research in oral and written 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, #)
Cntical review and analysis of claSSical research studies in the psychology, pedagogy, and sociology of
reading; criteria for appraising research findings; educational implications.
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8332. RECENT RESEARCH IN READING. (3 cr; prereq #)
Critical analysIs of methodology and findings of current research; appraising research methods, popula
tion limitatIOns. and educational implications.

8333. SEMINAR: READING INSTRUCTION. (1-3 cr; [max 91; 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 instructlOn in science in elementary
schools.

8347. THE ELEMENTARY SCHOOL SCIENCE PROGRAM: ARTICULATION AND COORDINATION. (3 cr; prereq
5350 or 83461

Relafion to K-12 science programs and to other aspecfs 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, selection of content, grade-level placement, development
of teaching procedures, and evaluation.

8362. RESEARCH IN ELEMENTARY SOCIAL STUDIES. (3 cr; prereq 5361 or #)
Critical review of rasearcll findings and relevant theoretical formulations of major studies; criteria for
appraising research methods, educational implications.

8363. SEMINAR: ELEMENTARY SOCIAL STUDIES EDUCATION. (3 cr; prereq 3361 or 5361 and 8362 or #)
Development of proposal£. and design models for empirical research; problems of social studies instruc
tion for grade levels K-6.

8916." PROBLEMS: TEACHING ENGLISH. (Cr ar; prereq #)
For those qualified to unclertake 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 educa
tion.

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 teach
Ing.

MATHEMATICS EDUCATION (MthE)
5101. WORKSHOP: ELEMENTARY SCHOOL MATHEMATICS. (1-12 cr [max 12J; not open to majors in mathemat

ICS education; pl'ereq #)
Modern trends, methods, and materials 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 to
secondary school and college mathematICs teachers.

5301. INSTRUCTIONAL LEADERSHIP IN ELEMENTARY SCHOOL MATHEMATICS. (3 cr; not open to majors in
mathematics edJCatlon: prereq #) .

Current trends in methods, materials, content, and evaluation; program development and research;
intended for supervisors and pnncipals.

5311. TEACHING AND SUPERVISION OF MATHEMATICS IN THE ELEMENTARY SCHOOL. (3 cr; prereq Elem
3391 or #)

Present practices ar,d trends in methods, evaluation, and diagnosis: objectives, psychology. and philoso
phy 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: review of research: preparation
and evaluation of tests, units, and materials of instruction.
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5321. MATERIALS LABORATORY FOR ELEMENTARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq
5311 or Elem 3391 or #)

Printed and programmed materials. audiovisual aids. community resources; laboratory projects and
techniques of uSing mathematical devices and instruments.

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 communlty resources.

5331. CURRENT DEVELOPMENTS IN ELEMENTARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq
5311 or #)

Contemporary literature, trends, and experimentation with content; criteria for program evaluation.

5332. NEW CONTENT AND METHODS IN SECONDARY SCHOOL MATHEMATICS INSTRUCTION. (3 cr; prereq
5312 or #)

Trends and experimentation with content; special programs for the gifted and slow learner; methods in
mathematics; program 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 of instruction emphasizing mathematical concepts essential tor vocational competence; experimen
tal materials and methods designed to improve performance of low achievers.

5366. COMPUTER-ASSISTED MATHEMATICS INSTRUCTION. (3 cr; prereq 5311 or 5312 or SeEd 3365 or #)
Role of the computer in a mathematics department: its contribution to learning concepts, problem solving,
and computational skill; conSideration of various types of equipment and languages, programming of
problems, instructional materials.

5680. PRACTICUM IN MATHEMATICS EDUCATION. (3-9 c< {max 91: p<ereq #)
Supervised experience in teaching or related work in school.

5980. DIRECTED STUDIES IN MATHEMATICS EDUCATION. (3-9 cr [max 9]; 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 tormulations; criteria for appraising research methods,
educational implications.

8570. RESEARCH IN MATHEMATICS EDUCATION. (4 c<: p<e<eq B500 or #)
Current issues, problems, and findings in curriculum; gradation of subject matter, methods and materials
of instruction; criteria tor evaluating research.

8590. SEMINAR: MATHEMATICS EDUCATION. (Cr ar [max BI; 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 gain in-service experi
ence in a leadership role; includes a seminar; related proJect; required for the specialist certificate in
mathematics education.

8980." PROBLEMS: MATHEMATICS EDUCATION. (Cr ar; prereq B500 or B570)
Surveying the most recent literature, designing and preparing research reports on special problems.

MUSIC EDUCATION (MuEd)
5111. RESEARCH IN MUSIC EDUCATION: BIBLIOGRAPHY. (3 crl

Sources, materials, and techniques.

5112. RESEARCH IN MUSIC EDUCATION: TECHNIQUES. (3 cr)
Methods and techniques employed in investigating and reporting of music edu.cation 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 10 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
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5217. HISTORICAL FOUNDATIONS OF MUSIC EDUCATION. (3 cr: prereq #)
AnalysIs and mterpretation of important elements In modern music teaching derived from the past.

5601. TECHNIQUES AND MATERIALS: INTERMEDIATE AND ADVANCED RECORDER. (3 cr. §5323: prereq
intermediate level competence, two-octave range or #)

Lecture-demonstrations and assignments in breath and articulation technique; ornamentation, improvi.
satlon, 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, improvisa·
fion, 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 matenal for school use.

5611. TECHNIQUES AND MATERIALS: MUSIC AND RELATED ARTS. (3 cr: prereq #)
Teaching music to reflect the malor developments of Western culture.

5613. TEACHING MUSIC LITERATURE. (3 cr: prereq #)
Principles. methods, and materials for 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

5617, CONTEMPORARY YOUTH MUSIC IN EDUCATION. (3 cr: prereq #)
AnalysIs of contemporary youth mUSIc and utilization through a concept centered approach in general
music classes.

5621. SUPERVISION AND ADMINISTRATION OF SCHOOL MUSIC. (3 cr, §5231. prereq #)
Analysis and evaluation ot 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 for 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.

5641. TECHNIQUES AND MATERIALS: STRINGS. (3 cr, §5504; prereq #)
Research reports, lecture-demonstrations, performance by class members and school·age laboratory
groups.

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; prereq4')
Practical performance with lectures on and discussions 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 matenals, solo and ensemble repertoire.

5651. TECHNIQUES AND MATERIALS: INSTRUMENTAL ENSEMBLES. (3 cr. §5581, §5582)
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 technrqu(~s for wind and percussion music; creative arrangements and scoring for
marching or concert band music.

5655. NEW DIMENSIONS IN INSTRUMENTAL MUSIC EDUCATION. (3 cr)
Study of contemporary instrumental music through analysis. performance, listening, composition: evalu
ative procedures; curriculum structure and design; scheduling

5661. MUSIC IN THERAPY. (3 cr)
Survey of principles aod methods related to public school, hospital. and community settings' observation
and laboratory sessIOns.

5663. INFLUENCE OF MUSIC ON BEHAVIOR. (3 cr)
Methods and principles at the behavJoral and biological sciences as they relate to the art of music,

5665. MUSIC FOR EXCEPTIONAL CHILDREN. (3 cr: prereq #)
Trends; methods and materials for a functional program of singing. playing, rhythm, listening. and creative
activities tor mentally and physically handicapped and gifted pupilS.

5750. WORKSHOP: MUSIC EDUCATION. (1-12 cr [max 12))
Selected topics in music education. Each offering will focus on a single topic.
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5970. INDEPENDENT STUDY. (1-4 cr; prereq consent of adviser and dept)
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 at the Issues in music education and curriculum development in the field.

8990." RESEARCH PROBLEMS. (4-12 cr; prereq knowledge of elementary statistics)
Individual projects.

SECONDARY EDUCATION (SeEd)
5112. FAMILY LIFE EDUCATION. (3 cr)

Sources and types of materials available; techniques of family life education. preparation and evaluation of
instructional materials.

5122. STRATEGIES FOR TEACHING CULTURE IN THE SECOND LANGUAGE CLASSROOM. (4 cr; prereq
language major or minor)

Analysis of other cultures; generation of learning materials for developing understanding of other cul
tures; sections conducted in French, Spanish, German, Hebrew.

5132. TECHNIQUES OF INSTRUCTION. (3 cr)
Cross-departmental course designed to develop individual competencies; application of current psycho
logical research to classroom instruction, defining objectives In terms of achievable student competen
cies.

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; prereq 5150)
Analysis of teaching strategies and contemporary curriculum materials in the social studies; techniques of
instruction useful in inquiry: strategies 01 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 of videotape episodes to demonstrate competency in use of matenals and techniques
of instruction; required at all MA, MEd., and Ph.D. candidates.

5167. ECONOMIC EDUCATION PROGRAMS. (1-3 cr: prereq Econ 1002 or equiv or #)
Conceptual framework of economic education through analyzing its research, objectives, philosophy,
scope, and curricular sequence.

5171. TEACHER SELF-APPRAISAL OBSERVATION SYSTEMS. (3 cr)
Analyzing videotapes in classrooms using a variety of interaction analysis coding instruments as a means
of understanding, selecting, and broadening classroom behavior; dimensions and directions of coding.

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.

5177. DIRECTING SECONDARY SCHOOL SPEECH ACTIVITIES. (3 cr; prereq Spch 1101 or 1102,1106 or #)
Philosophy, organization, and administration of extemporaneous speakIng, oratory, interpretive reading.
and debate.

5184. EXAMINATION AND ASSESSMENT OF MATERIALS IN SECOND LANGUAGES AND CULTURES. (2 cr;
prereq 3334 or 5385)

Evaluation of the tools of access in language acquisition: dictionaries, grammars, readers, tapes, lan
guage learning systems, supplementary and cultural matenals.

5186. ALTERNATIVES IN SECOND LANGUAGE EDUCATION. (3 cr)
Overview of curricula and instruction in various settings: elementary, secondary, open, iree, suburban,
and center city schools; bilingual programs, colleges, community colleges, universities, and adult pro
grams including teacher preparation.
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5189. PLANNING AND ASSESSING SECOND LANGUAGE CURRICULUM. (4 cr)
Development of competencies in curriculum and materials construction; application to lessons, units,
modules, courses, levels of 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.

5192. SECOND LANGUAGE WORKSHOP: DEVELOPMENT OF CULTURAL MATERIALS ABROAD. (3-12 cr)
Workshops held in France, Germany, and Spain to develop alternatIVe approaches to teaching another
culture in classrooms; individually contracted program of work, study, travel, and development of cultu
rally based curriculum materials.

5194. ENGLISH LANGUAGE ARTS CURRICULA IN THE SECONDARY SCHOOL. (3 cr; prereq 3326 or equiv)
Growth and development of English as a major school subject; description and evaluation of current
curricular dlrectron.

5195. WORKSHOP: CURRICULUM DEVelOPMENT IN SECONDARY SCHOOL ENGLISH LANGUAGE ARTS. (3
cr; prereq 5194 or ~5194 or #)

Establishing curricular goals; planning new programs, courses, expenences; developing and selecting
materials and processes.

5321. TEACHING LITERATURE IN SECONDARY SCHOOLS. (3 cr; prereq 3155 or jr-sr high school tchg exper)
Current theory and methods ot instruction; research and response to literature and readtng; adolescent
literature: growth assessment curriculum design and evaluation.

5322. TEACHING COMPOSITION AND COMMUNICATION IN JUNIOR AND SENIOR HIGH SCHOOLS. (3 cr)
Contemporary directions m rhetorical theory and analysis of recent curriculum developments beanng on
the teaching ot oral and written composition.

5324. CURRICULUM PROBLEMS AND ISSUES IN TEACHING THEATRE ARTS IN SECONDARY SCHOOLS. (3
cr; prereq upper dIVision or grad student)

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, characteriza
tion, plot structure, and expenence with the informal use of SCrIpted plays.

5325. IMPROVISATIONAL DRAMA TECHNIQUES IN THE CLASSROOM. (3-6 cr [max 6])
Experiences in Improvisation, including trainmg in begmnmg theatre games, sound and motion, charac
terization and plot structure; development of improvisational activities based on themes and literature of
subject interest and suitE!d to the needs of students.

5326. TEACHING FILM. (3 cr)
Current theory and methods of teaching film appreciation; use of the short film and filmmaking in the
classroom.

5340. TEACHING SPEECH AND FORENSICS IN SECONDARY SCHOOL. (3 cr; prereq Spch 1101 or 1102 and
1106 or #)

Methods of teachmg speech and forensics in the high schOOl classroom; attention to social framework of
spoken communication; administration and instructional procedures in hIgh school forensic programs.

5344. TEACHING READING IN CONTENT AREAS. (3 cr; prereq 9 cr in education)
Procedures. objectives, and materials.

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 of current linguistic research to reading instruction

5349. WORKSHOP: SECONDARY READING INSTRUCTION. (1-12 cr [max 12); 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 materials. current issues and problems in English and language arts
education focusing on a smgle topic or issue with each offering.

5351. DIRECTED STUDY. (Cr ar [max 6J;S-N optional; prereq #)
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.

5382. TESTING AND EVALUATION IN SECOND LANGUAGE TEACHING AND LEARNING. (3 cr; prereq PsyF
5120)

Standardized achievement, proficiency, aptitude and attitude tests in foreign languages; building test
items for cognItive, affective, and psychomotor domains; techniques forevaluating curricula and teaching
practices.
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5385. PLANNING AND ASSESSING SECOND LANGUAGE INSTRUCTION. (4 cr)
Identifying and assessing teaching competency; use of videotapes. simulatIon, and analysIs to develop
concept of teaching as a continuing process from planning through evaluation.

5390. CURRENT DEVELOPMENTS IN SECONDARY SCHOOL SCIENCE TEACHING. (3 cr. prereq 3356, 3357, or
equiv undergrad courses or exper In tchg science)

Curricula. methods. materials of instruction, evaluation.

5394. WORKSHOP: SCIENCE EDUCATION. (1·12 cr [max 12])
Analysis of issues. materials, and instructtonal techniques related to current topics of relevance to
secondary school and college science teachers; each offering to focus on a Single tOPiC for varYing credit.

5396. METHODS OF TEACHING ENGLISH AS A SECOND LANGUAGE. (3 cr; prereq Ling 5001 or #)
Principles of selection, sequencing. and presentation of instructional materials at various grade levels.

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.

5615. PRACTICUM IN SECONDARY READING: TUTORING REMEDIAL STUDENTS. (3 cr [max 9); prereq #}
Supervised experience in diagnOSing; planned indIvidual Instruction and teaching secondary students
with reading dIfficulties.

5670-5671t. INTERNSHIP: SUPERVISION OF SOCIAL STUDIES STUDENT TEACHERS. (2 cr for 5670. 1 cr for
5671; prereq #)

On~the-job superviSIOn of social studies student teachers; coordinating seminar.

5674,5675,5676. CLINICAL METHODS AND PRACTICES IN SPEECH PATHOLOGY. (Cr ar; prereq CD,s 5502,
5503, 5504. #)

Case histories and analysis; testing and dIagnosis of speech defects; techniques and work programs;
practical clinical work.

5697. PRACTICUM: TEACHING ENGLISH AS A SECOND LANGUAGE. (3 cr: prereq 5396 or #)
Supervised observation and teaching of classes in English for students whose native language is not
English.

8104. CURRICULUM DEVELOPMENT IN THE SOCIAL STUDIES. (3 cr, prereq 5150, 5152)
Analysis of curriculum building process in the social stUdies.

8188. INFORMATION SOURCES AND RESEARCH IN SECOND LANGUAGE LEARNING AND TEACHING. (5 cr;
prereq 5189, 5385 or #)

Identification and retrieval of information; preparation of research proposals, papers, and theses; exami
nation of empirical research models: discussIon of needed research, deSIgning an tndl'>Jldual study.

8340. WORKSHOP: IMPROVEMENT OF INSTRUCTION. (1-4 cr)
DeSigned to help school principals. superintendents, and supervisors responsible for instructional pro
gram develop understanding of problems, ktndergarten through secondary school; programs for gifted
and handicapped; courses of study, planning.

8341. SEMINAR: ADVANCED STUDY IN SUPERVISION AND CURRICULUM DEVELOPMENT. (1 cr [max 3J;
prereq 5113, 5170, 5172, or Elem 5101, or CISy 5600, 5700. 5800)

Theory, models, research design. Fall: Effects of social policies on curriculum Winter: Theory and
research in curriculum. Spflng: Strategy of change and supervision theory

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 equlv)
Current issues and readings in lIterature of the socIal studies

8387. SEMINAR: SECOND LANGUAGE EDUCATION. (1-3 cr; prereq #)
TopiCS in curriculum development, second language learning, and teacher preparation.

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. teaching, 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.
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8892. INTRODUCTION TO RESEARCH IN ENGLISH EDUCATION AND READING. (4 cr)
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 10r curriculum development and change.

8894: PROBLEMS: SECOND LANGUAGES AND CULTURES EDUCATION. (Cr ar [max 8J; prereq #)
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 under1ake 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 9); prereq MA or PhD candidate, #)
Problems of science instruction. kindergarten through college; opportunity to discuss needed research,
develop proposals, and design models for empirical research.

Physical Education, Recreation,
and School Health Education

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 organization, administration, curriculum, supervision, and evaluation.

5101, PHYSICAL EDUCATION ACTIVITIES FOR THE HANDICAPPED. (3 cr; prereq 5100 or SpEd 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. (3 cr; prereq 5101 or #)
Opportunity for teaching in public school or community organization providing instruction for atypical
individuals; includes seminar for revJew of current theory and exchange of ideas and problems.

5110. SUPERVISION OF SCHOOL HEALTH AND PHYSICAL EDUCATION. (3 cr, §Hlth 5110; prereq #)
Functions: adaptations of accepted procedures for observation, guidance, and training ot teachers.

5111. PHYSICAL EDUCATION FACILITIES. (3 cr)
Planning of areas and facilities for physical education and athletics; emphasis on current trends and
problems In the field.

5112. PHYSICAL EDUCATION EllUIPMENT. (3 cr)
Selection, purchase, and maintenance ot 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 applied 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. «' cr; prereq PubH 3386 or Phsl 3051 or equiv)
Application of concepts in human physiology to exerCise physiology, sports training, and physical activi·
ties, with particular reference to respiratory and cardiovascular systems.

5123. ANALYSIS OF MOVEMENT IN GYMNASTICS. (3 cr; prereq 3111, 3174 or 3322 or #)
SCientifiC pnnciples of body mechanics 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 status of physical education and
sport with respect to reality, knowledge, and vatue.
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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 of motor learning and control of
movement. motor memory, and individual differences

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 motonc dimension of perception: emphasIs on developmental tenets of perception. diagnosis and
remediation of perceptual-motor deficiencies, and related research.

5136. PSYCHOLOGY OF COACHfNG. (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 prevent
ing 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)
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 rnterest: 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 wntten 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.

5181. WORKSHOP: DYNAMICS OF THERAPEUTIC DANCE/MOVEMENT. (1-3 cr [max 9]; prereq 3181 or #)
Movement laboratory integrating theory and experience In therapeutic dance; individual movement
behavior and Its relationship to verbal communication and the ongorng process; includes fieldwork
observation.

5255. RECREATIONAL SPORTS. (3 cr)
In-depth analysIs of processes and benefits of recreational sports programming and partiCipation.

5351. SEMINAR: TEACHING PHYSICAL EDUCATION IN COLLEGES AND UNIVERSITIES. (1 cr (max 31, §Rec
5351. §Hlth 5351; prereq 6)

Emphasis on improvement of instruction.

5387. DETECTION AND PREVENTION OF CORONARY HEART DISEASE. (2 cr. §PubH 5387; prereq introducto-
ry anatomy or physiology. PubH 5386 or ~PubH 5386. #)

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, §PubH 5388; prereq 5387
or PubH 5387, #)

AdminIstration and interpretation of exercIse tests, cardiopulmonary resuscitation, and exercise prescrip
tion; survey of exercise programs for apparently healthy adults and CHO 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 6). §PubH 5389; prereq 5388 or PubH 5388, #)

Supervised on-site training in testing, prescription, and direction 01 programs for adults.
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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.

5695. PRACTICUM: RECREATIONAL SPORTS. (3 cr; prereq 5255)
Theory and application of principles in developing programs, including supervised experiences in pro
gram operation

5700. WORKSHOP: DANCE IN E.DUCATION. (er ar [max 12])
HIstory. prinCIples, Instructional technIques and materials for teaching dance in schools and recreational
agencies. Topics vary.

5710. WORKSHOP: PHYSICAL EDUCATION FOR THE ELEMENTARY SCHOOL CHILD. (1-12 cr [max 12J, SoN at
option of dept)

Current trends. instructional techniques, and resource materials.

5740. WORKSHOP: COACHING OF INDIVIDUAL, DUAL, OR TEAM SPORTS. (,.,2 cr Imax 12])
Instruction at advanced level, including analyses of skills, game strategies. specific techniques of coach
ing, and methods of training and conditioning.

5750. ATHLETICS IN CONTEMPORARY SOCIETY. (3-9 cr)
Contemporary issues; background on organizational and management problems of interscholasti(,; and
intercollegiate athletics. Each offering focuses on a current problem.

5980. RESEARCH METHODOLOGY. 13 cr, §Hlth 5980; prereq #)
Methods and design for research in health, physical education. and recreation.

5983. READINGS: PHYSICAL EDUCATION. (1-3 cr; prereq #)
Independent study under lutorlal 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 PRINCIPLES 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 universi·
tIes.

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, tre'nds, curriculum patterns and standards; for experienced teachers.

8310. SEMINAR: PHYSICAL EDUCATION. (1-9 cr; prereq u)
Critical study, superviseel planning of fieldwork experience and special problems under guidance of
adviser. Required of Ed.D. interns.

8320. SEMINAR: BIOMECHANICS. (3·9 cr; prereq 5120)
Application of one or more techniques of analysis to an indiVidually selected problem.

8325. SEMINAR: PHILOSOPHY OF PHYSICAL EDUCATION AND SPORT. (3-9 cr [max 9]; prereq 5125)
Philosophic bases of thought concerning physical education and sport; investigation of student-selected
issues or problems regarcling the status of physical education and sport, With respect to theories of reality,
knowledge, and value.

8330. SEMINAR: MOTOR LEARNING AND HUMAN PERFORMANCE. (3-9 cr {max 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 participation in laboratory procedures involving assessment of exercise
parameters.

8382. BIOMECHANICS: RESEJIRCH TECHNIQUES. (3 cr; prereq 5120 or #)
Laboratory course: developing expertise in techniques used for biomechanical research in human motion.

8980." RESEARCH PROBLEMS. (1 cr; SoN only; prereq 5980, PsyF 5110 or #)
Designing, reporting on individual problems; reqUired of all MA and PhD. candidates.
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8981." RESEARCH PROBLEMS. (Cr ar; SoN only; prereq 8980 or #)
Individual problems.

8985. SEMINAR: CONTEMPORARY PROBLEMS. (3 cr; prereq 5980. #)
Individual presentatIOn and class discussion of contemporary problems selected by class members.

RECREATION AND PARK ADMINISTRATION (Ree)
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 NATURAL 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. INDUSTRIAL RECREATION. (3 cr; prereq 1520 or 5100 or #)
History, scope. and management of employee recreation services in industrial organizations.

5190. COMMERCIAL RECREATION. (3 cr; prereq 5150 or #)
SUfvey 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 6)
Recreation and leisure services in the community education process

5210. INTRODUCTION TO THERAPEUTIC RECREATION. (3 cr; prereq 1520 or ~5100 or #)
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 program
ming in the institution and in the community

5240. RECREATION FOR THE AGING. (3 cr; prereq 3540 or 5100 or 6)
Examination of leisure problems of the aging citizen; modification of program activities: investigation of
community resources; trends and developments in recreation planning.

5250. FINANCING PUBLIC RECREATION AND PARKS. (3 cr; prereq 3550 or 6)
Methods and techniques of financmg operations and capItal improvements In public park and recreation
agencies; legal basIs. fiscal poliCY, federal and state aids, revenue sharing and budgeting procedures.

5300. FOUNDATIONS OF OUTDOOR EDUCATION. (3 cr; prereq sr, 1520 or 5100 or #)
Philosophical, historical, and educational foundations of outdoor education

5351. SEMINAR:TEACHING LEfSURE EDUCATION IN COLLEGES AND UNIVERSfTIES. (1 cr [max 3J, §PE 5351,
§Hlfh 5351, prereq 6)

EmphaSIS on Improvement of instruction.

5550. COLLEGE UNIONS. (3 cr; prereq 3550, #)
Administration, organization, and programming in college unions.

5620. PRACTICUM: COLLEGE UNIONS. (3-9 cr; prereq 12 cr in recreation)
Supervised experiences in program operation; administrative and supervisory duties.

5630. PRACTICUM: THERAPEUTIC RECREATION. (3-9 cr; prereq 12 cr in recreallon)
Supervised experiences in program operation; administrative and supervisory duties.

5640. PRACTICUM: PUBLIC RECREATION AND PARKS. (3-9 cr; prereq 12 cr in recreation)
Supervised experiences in program operation; administrative and supervisory duties.

5900. WORKSHOP: CONTEMPORARY ISSUES IN LEISURE SERVICES. (1-12 cr [max 12); prereq 6)
Contemporary issues emphasizing admlnistrativ~ and supervisory functions for recreation and allied
professionals; individual offerings focus on special issues and/or professional groups.

5980. INTRODUCTION TO RESEARCH. (3 cr. §PE 5980; prereq MEd. grad student or 6)
Basic techniques; emphasis on social research methodology; survey of present status of recreation and
park research.

5983. READtNGS: RECREATION. (1-3 cr; prereq MEd, grad student or 6)
Independent study under tutorial gUidance.

8310. SEMINAR: RECREATION AND PARK AOMINISTRATION. (1-9 cr; prereq 6)
Critical study, supervised planning of fIeldwork experience, and special problems under guidance of
adviser. Required for Ed.D. interns.
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8370. SEMINAR: ADMINISTRATIVE PROBLEMS IN THERAPEUTIC RECREATION. (3 cr; prereq 5220 or equiv)
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 at legal, financial, personnel, public relatrons, political. and philosophical problems in
management of federal, state, and local government agencies: discussion and case study approach.

8980.' RESEARCH PROBLEMS. (I cr; S·N only; prereq 5980, PsyF 5110 or #)
Designing, reporting on individual problems. Required of all MA and Ph.D. candidates.

898". RESEARCH PROBLEMS. (Cr ar; S·N only; prereq 8980 or #)
Individual problems.

SCHOOL HEALTH EDUCATION (Hlth)
5072. INTRODUCTION TO SCHOOL AND COMMUNITY HEALTH EDUCATION. (3 cr; prereq 3100 or PubH 5080

or #)
Role and function 01 the school health and community health educator; theory, content, and program
planning.

5110. SUPERVISION OF SCHOOL. HEALTH AND PHYSICAL EDUCATION. (3 cr, §PE 5110; prereq #)
Functions; adaptatIons of accepted procedures for observation, gUidance, and training of teachers

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.

5130. SAFETY EDUCATION. (4 cr)
Scope and nature of the accident problem in our society; study of curricular areas leading to accident
preventIon

5140. ADMINISTRATION OF THE SCHOOL HEALTH PROGRAM. (3 cr)
Coordination of total program; health superVIsion and gUidance; relationships between pubfic schoofs
and governmental health organizations and agencies; evaluation; gUidance in the solution 01 individual
professional problems

5150. FAMILY LIFE AND SEX EDUCATION IN THE SECONDARY SCHOOLS. (3 cr; prereq FSoS 5001 or #)
Concepts. appropriate materials, and methods for teaching in the Junior and senior high schools

5160. PRACTICUM: CONSTRUCTION OF WRtTIEN TESTS. (3,6 cr, §PE 5162; prereq PsyF 5120)
Practical expenence with emphaSIS on test design and evaluation of items.

5300. CONTEMPORARY PROBLEMS IN SCHOOL HEALTH EDUCATION. (3 cr)
Instructional and individual problems.

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 teachll1g.

5351. SEMINAR: TEACHING SCHOOL HEALTH EDUCATION IN COLLEGES AND UNIVERSITIES. (1 cr [max 3J,
§PE 5351, §Rec 52,51; prereq 6)

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; prereq sr in educa
tion, health science major, licensed tchr, school or publ:c health nurse, mortuary science major,
#1

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 ot personal Insight into the agmg process and/or preparation for profeSSIonal work
with the aglllg

5500. STUDENTS, DRUGS, AND THE SCHOOLS. (3 cr; prereq PubH 3004)
Use and abuse of drugs by elementary and secondary school students; analysis of patterns ot use,
physiological and psychological effects, academic Issues. alternatives.
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5685. SCHOOL·BASED PROJECTS IN SCHOOL HEALTH EDUCATION. (1-12 cr [max 12J, prereq #)
Individual or group projects, applicable to local school situatIons such as curricular, Instructional, or
evaluative problems.

5700. WORKSHOP: CONTEMPORARY SOCIAL HEALTH PROBLEMS, (1-12 cr [max 12); prereq 6)
Background information on social health problems wIth emphasIs on educatIOnal aspects for educators
and health professionals; each offering focuses on a current problem.

5980, INTRODUCTION TO RESEARCH. (3 cr, §PE 5980, prereq #)
Methods and deSign tor research In health. physical education, and recreation.

5981. PROBLEMS. (Cr ar; prereq #)
Focus on teaChing ot school health education.

5983. READINGS: HEALTH EDUCATION. (1-3 cr; prereq #)
Independent study under tutorial gUidance.

8310. SEMINAR: SCHOOL HEALTH EDUCATION. (1-9 cr; prereq 6)
Critical study, supervised planning of fieldwork experience, and special problems under guidance of
adviser. Required of Ed.D. interns

8980.' RESEARCH PROBLEMS. (1 cr; SoN only; prereq PE 5980. PsyF 5110 or #)
DeSigning. reporting on individual problems. ReqUired of all M.A and PhD. candidates.

• 8981.' RESEARCH PROBLEMS. (Cr ar; SoN only: prereq 8980 or #)
IndiVidual problems.

Social and Philosophical
Foundations of Education (HEd)
5101. HISTORICAL FOUNDATIONS OF MODERN EDUCATION. (3 cr)

Background course for all other courses in history and philosophy of education Analysis and interpreta
tion of important elements In modern education derived from the Greeks, the Romans, the Middle Ages,
and the Renaissance.

5110. INTERCULTURAL EDUCATION: SOCIAL SCIENCE AND SYSTEMS PERSPECTIVES. (3 cr)
Application of social science and systems analyses to educational theories, ideologies, and operating
contexts~preparatton 01 students 10r later ethnically focused courses on educatIOnal problems of particu
lar mInority populations in the United States.

5125. YOUTH IN MODERN SOCIETY. (4 cr, §Soc 5952)
Youth in advanced societies and as a social entity; functions and roles in mdustrial society, family,
education, politics and government. economy and work, wel1are and religion', organizations, social
movements, and subcultures: empincal research and cross-cultural perspectives.

5131. COMPARATIVE EOUCATION. (3 cr)
European, Asiatic, and American systems and philosophies of education; possibilities of international
education.

5141. CRITICAL ISSUES IN CONTEMPORARY EDUCATION. (3 cr)
lntrouuces 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. Montalgne, Milton,
Locke, Rousseau, and others.

5156. HISTORY OF IDEAS IN AMERICAN EDUCATlON_ (3 cr)
Readings In Amencan political, economiC, and social development related to education; reference to the
emerging system 01 public education. Recommended as background 10r HEd 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. (3 cr, §Anth 5371)
Cross-cultural perspectives In examining educational patterns, the impliCit and explicit cultural assump
tions underlying them; methods and approaches to cross-cultural studies in education.

5172. ANTHROPOLOGY OF AMERICAN EDUCATION. (3 cr; SoN optional. prereq 5171 or Anth 1002 or 1502 or
5145 or '5145 or #)

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
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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 techniques

5174. METHOD IN ANTHROPOLOGY AND EDUCATION. (3 cr; prereq 5171 or Anth 51450r 25 cr in anthropology)
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)
EconomIc impact of education on educational markets, prices and production relationships, distribution
of income, and investment and cost-beneflt analysis in education.

5182. COMPARATIVE PHILOSOPHIES OF EDUCATION. (3 cr)
Examination of competin~~ 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. PROFESSIONALlZATION 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 institution
al organization, role structure: emphasis on theory and empirical research.

5205. INTERCULTURAL EDUCATION: WORKSHOP IN COMMUNITY SOCIAL SIMULATIONS. (3 cr)
Analyses of operation of the city as a social system; use of simulation gammg techniques to study urban
institutiol1s 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 analy
sis 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 scierces in their academic and applied dimensions to formal education, including the
social-scientific and systems orientation toward communities; emphaSIS on short~rangeSOCial and educa4

tional planning, near·present to a few years hence.

5211. SOCIAL DESIGN AND E[)UCATIONAL FUTURES. (3 cr)
Medium-range interdisciplinary approach to community design and analysis emphasiZing formal educa
tion systems In community context; focus upon new neighborhoods, towns, experimental cities, and
subcultural enclaves in fl"ral and urban settings emphasizing time periods from several years to decades
hence.

8170. SEMINAR: RESEARCH METHODS IN ANTHROPOLOGY AND EDUCATION. (1-3 cr [max 9J; prereq 5174 or
5175 or Anth 81b2 or #)

Anthropological researc~l below dissertation level inclUding designing and carrying out of a research
project related to educatiDn, 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 orgrad 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 6 J; prereq 5209 or 5210 or 5211 or #)
Review and critique of outstanding theoretical contributIons 01 leading SOCIal and educational futurists to
delineate areas for additional Inquiry and research.

8241.* PROBLEMS: HISTORY AND PHILOSOPHY OF EDUCATION. (Cr ar; prereq #)
For graduate students interested in research and original work in these areas.

8242. SEMINAR: EDUCATIONAL PHILOSOPHY. (3 cr; prereq #)
For advanced students; (;ritical study and discussion of special problems.

8255. SEMINAR: EUROPEAN AND AMERICAN EDUCATIONAL THOUGHT: 16TH AND 17TH CENTURIES. (3 cr;
prereq 5155 or 15155 or #)

Analysis and Interpretation of primary source materials of 16th- and 17th-century educational thought
and practice in Western Europe. prinCipally England.
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82S6. SEMINAR: EUROPEAN AND AMERICAN EDUCATIONAL THOUGHT: 11TH CENTURY. (3 cr; prereq 5155
or 8255 or #)

Analysis and Interpretation of primary source materials of 17th·century educational thought and praclice
in Western Europe and the American colonies.

8290. ADVANCED SOCIOLOGY OF EDUCATION. (3 cr; prereq 5190 or Soc 5953 or #)
Analysis of a contemporary critical socioeducatlonal problem; choice of problem vanes Irom quarter 10
quarter.

8991." PROBLEMS: SOCIOLOGY OF EDUCATION. (1-3 cr [max 91: prereq 5190 or Soc 5953 or #)
GUided reading and development of research topics; formulation of appropriate research designs

Vocational and Technical Education

AGRICULTURAL EDUCATION (AgEd)
SOlO." RURAL EDUCATION AND COMMUNITY LEADERSHIP. (3 cr. §101O; prereq #)

Role 01 school in rural community, coordination of school with nonschool educational agencies; responsi
bility for community leadership.

S021. 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.

5024. HISTORY AND PHILOSOPHY OF EXTENSION SERVICES. (3 cr, §HEEd 5024; prereq #)
Independenl study under tutonal gUidance of origin, philosophy. historical development, objectives, and
organizational structure of the Cooperative 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. (2-6 cr [max 6J. §HEEd 3605 or 5027; SoN
optional)

Observation of activities of county extension staft; familiarization with staff, program planning and
development, county committee, youth activities 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 practIce 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 10 cr in education)
PhIlosophy, organization, and administratIon of instructIon In agriculture 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.

S03S. 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.

S041. WORKSHOP: AGRICULTURAL EDUCATION TECHNOLOGY. (1-6 cr [max 6])
New understandings, techniques, and materialS in animal science, plant science, horticulture, soil sci
ence, agriCUltural mechanics, forestry, natural resources, youth organization, visual aids. and occupation
al exploration.

5049. AGRICULTURAL EDUCATION FOR ADULTS. (5 cr)
Methods, organization, and Implementation of systematic education programs for beginning and estab
lished farmers; organization of local programs to meet needs of production agriculture in areas of
enterprises, agricultural mechanics and management; developing a continuing program. observation.

50S1. 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.
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5052. FARM BUSINESS MANAGEMENT EDUCATION. (3 cr; prereq 5049 or #)
Administration, organization. and operation of farm business management education programs for
adults; development and utilizatIOn of curriculum matenals 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 [max 9); 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 3J; prereq #)
Teaching methods, organizing learning resource materials, managing classroom and laboratory learning
activities, curriculum planning and organization, managmg discipline situations. school and community
relationships for the beginning teacher.

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 EMPLOYMENT. (3 cr)
Methods and materials in teaching career development for agriCUltural industries.

5090. INDEPENDENT STUDY. (1-3 cr)
TopICS may be chosen to permit sludy of areas within education or to supplement areas of inquiry not
provided in the regular COurse structure.

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,
implementing, and evaluatmg 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 subject matter area; curricu
lum construction for use in native country setting.

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 agrlcu/lure.

8001." RESEARCH IN AGRICULTURAL EDUCATION. (Cr ar; prereq 15 cr in education)
Selecting problems, preparing bibliographies. analyzing and interpreting data. and preparing manu·
scripts

8010. CURRENT ISSUES IN AGFIICULTURAL EDUCATION. (Cr ar; prereq #)
Problems related to local school programs.

8020. SEMINAR: AGRICULTURAL EDUCATION. (Cr ar)

8091. FIELD PROBLEMS. (3 cr)
Making Invesllgatlons, 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 DISTRIBUTIVE EDUCATION (BDE)
5150 (formerly BsEd 5100). RESEARCH AND METHODS IN TEACHING ACCOUNTING. (4 cr. §BsEd 5100)

Application of current research findmgs to teaching methodology

5151 (formerly BsEd 5118). RESEARCH AND METHODS IN TEACHING TYPEWRITING. (3 cr. §BsEd 5118)
ApplicatIon of research findings to classroom methodology and materra/s development.

5152 (formerly BsEd 5102). RESEARCH AND METHODS IN TEACHING THE BASIC BUSINESS SUBJECTS. (4
cr. §BsEd 5102)

ApplicatIon of research findings to classroom methodology in general business, economics, introduction
to business, bUSiness law, and consumer education.
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5153 (formerly BsEd 5103). CONSUMER EDUCATION IN THE SCHOOLS. (4 cr, §BsEd 5103)
ObJectives, content, curricular organization, and teaching methods at the elementary, secondary, post~

secondary. and adult levels,

5154 (formerly BsEd 5111). MATERIALS AND METHODS FOR MODEL OFFICE COURSES. (4 cr. §BsEd 5111)
Course organization, methods, development, and evaluation of objectives and materials; practlcum In

Simulation.

5155 (formerly BsEd 5117). TRENDS AND ISSUES IN BUSINESS EDUCATION. (4 cr [max 6). §BsEd 5117)
Current status and practices; alternatIve program options in busIness education.

5156(formerly BsEd 5119). RESEARCH AND METHODS IN TEACHING SHORTHAND AND TRANSCRIPTION. (3
cr, §BsEd 5119)

Application of research findings to classroom methodology and materials development in shorthand;
machine and shorthand transcription

5157 (formerly BsEd 5107). MATERIALS AND METHODS IN OFFICE EDUCATION. (4 cr, §BsEd 5107)
Recent research and jevelopments in teaching office procedures, the preparatory and related classes for
cooperative office education, and advising of vocational office education student organizations.

5158 (formerly BsEd 5121). OFFICE MANAGEMENT TECHNIQUES AND TECHNOLOGY. (4 cr. §BsEd 5121)
Present and future management principles, fInancial management, personnel, communications, systems,
and environment.

5159. WORD PROCESSING CONCEPTS AND TEACHING METHODS. (4 cr)
Personnel and organization in industry; input and output hardware; implementing word processing
systems; instructional ImplicatIOns

5160. WORD PROCESSING PRACTICUM. (2 cr)
ParticipatlOn in office simulation using input and output hardware: center operation and supervision;
procedures for originating communicatIOns.

5250 (formerly DE 5125). ISSUES AND TRENDS IN DISTRIBUTIVE EDUCATION. (3 cr. §DE 5125; prereq #)
Identification, analysis, and discussion of recent Issues and trends; review and synthesIs of research.

5251 (formerly DE 5300. DE 5301). MATERIALS AND METHODS IN COOPERATIVE VOCATIONAL EDUCATION.
(4 cr, §DE 5300, §DE 5301)

Planning, executIon, and evaluation of instructIon; selection of instructional materials and management
of learning envIronment.

5252 (formerly DE 5305). TEACHING MERCHANDISE DISPLAY. (3 cr. §DE 5305; prereq #)
Materials and methods; practice in uSing equipment.

5253 (formerly DE 5330). TEACHING SUPERVISORY TRAINING. (3 cr, §DE 5330)
Conducting short unit courses for store and office supervisors and improving on-the-job training in
cooperative vocational education programs.

5254 (formerly DE 5116). MATERIALS LABORATORY: POSTSECONDARY DISTRIBUTIVE EDUCATION. (3 cr.
§DE 5116, prereq #)

New methods of instruction; development of materials for distributive education programs in junior
colleges and area vocational-technical schools.

5255 (formerly DE 5310). MATERIALS LABORATORY: DISTRIBUTIVE EDUCATION. (3 cr. §DE 5310; prereq
3305 or 5251. or DE 3303, DE 5300. DE 5301. or #)

Development of specific related vocational materials for distributive occupations, cooperatIve vocational
education classes.

5256 (formerly DE 5315). MATERIALS LABORATORY: OCCUPATIONAL ADJUSTMENT. (3 cr, §DE 5315; prereq
3305 or 5251, or DE 3303. DE 5300, or DE 5301. or #)

Development of general related vocational matenals for all types of cooperallve classes.

5350 (formerly BaEd 5100, DE 5320). BUSINESS DATA PROCESSING: CONTENT AND TEACHING METHODS.
(4 cr, §BsEd 5100. §DE 5320)

Business applications of electronic data processing: current curriculum developments and teaching
methodology In hIgh school and postsecondary buslOess and dlstnbutlve education.

5351 (formerly BsEd 5106, DE 5100). ORGANIZATION AND ADMINISTRATION OF BUSINESS AND DISTRIBU·
TlVE EDUCATION. (4 cr. §BsEd 5106. §DE 5100)

Organization and administrative structure in the United States: objectives, programs, practices, teacher
selection and supervision. evaluative cnteria for business and distributive education departments.

5352 (formerly BsEd 5104, DE 5105, DE 5106). COORDINATION TECHNIQUES IN BUSINESS AND DISTRIBU·
TIVE EDUCATION. (4 cr. §BsEd 5104. §DE 5105, §DE 5106)

The cooperative program in distributive and office education; program establishment; guidance, selec
tion, and placement of students; work adjustment, student objectives, evaluation; labor laws: public
relations.
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5353 (formerly B.Ed 5108, DE 5110, DE 5111). CURRICULUM CONSTRUCTION IN BUSINESS AND DISTRIBU
TIVE EDUCATIO'I. (4 cr. §BsEd 5108, §DE 5110, §DE 5111)

Content jejentificatlOn, program organization, preparation of instructional objectives, guidelines for selee·
tion and development of instructional materials

5354 (formerly B.Ed 5125, DE 5'115), POSTSECONDARY BUSINESS AND DISTRIBUTIVE EDUCATION. (3 cr.
§BsEd 5125, §DE 5115)

Determining needs, curriculum facilities, admission practices, placement and follow-up of students,
teacher qualifications, Interorganlzational relations in junior college and area technical school programs.

5355 (B.Ed 5130. DE 5120). BUSINESS AND DISTRIBUTIVE PROGRAMS FOR ADULTS. (3 cr, §BsEd 5130, §DE
5120)

Selection and training of Bvening school instructors: planning and promoting evening school business
and distributive education classes~ teaching adults: course and program evaluation.

5356 (B.Ed 5109). BUSINESS AND DISTRIBUTIVE EDUCATION FOR STUDENTS WITH SPECIAL NEEDS. (4 cr.
§BsEd 5109)

Characteristics of students such as handicapped, disadvantaged, incarcerated, and gifted: review of
programs, curricula, metllodologles, and instructional materials for meeting general and vocational
needs, including mall1streaming and self-contamed classrooms.

5357 (BsEd 5115). RESEARCH PROCEDURES IN BUSINESS AND DISTRIBUTIVE EDUCATION. (4 cr, §BsEd
5115)

Research design and techniques, computer orientation, preparation of reports: criteria for appraisal and
critical analysIs of research completed in busmess and distributive education.

5358 (B.Ed 5340. DE 5340), BUSINESS AND DISTRIBUTIVE EDUCATION STUDENT ORGANIZATIONS. (3 cr.
§BsEd 5340. §DE 5340)

Organization, administration, and operation of local, state, and national business and distributive educa
tion voca~ional student organizations

5359 (B.Ed 5114, DE 5114). OCCUPATIONAL EXPERIENCE. (1,18 c': S-N optional: prereq #)
ObservatIon and employment experiences in business offices or distributive businesses; weekly seminars
on application to teachin9 and gUidance of high school and post-high school students.

5360 (B.Ed 5112, DE 5400). PROGRAM DEVELOPMENTS IN BUSINESS AND DISTRIBUTIVE EDUCATION. (1-6
er)

Developments emergmg from research and local, state, and national programs and projects. Content
varies wIth each offering.

5600 (formerly B.Ed 5116, DE 5600). SCHOOL-BASED PROJECTS IN BUSINESS AND DISTRIBUTIVE EDUCA·
TlON. (1-12 cr [max 121: prereq #)

Individual or group work on cUrricular, instructional, developmental, or evaluation problems and projects
applicable to local school situations.

5900 (formerly BsEd 5390, DE 5900). DIRECTED STUDY IN BUSINESS AND DISTRIBUTIVE EDUCATION. (1·6 cr
[max 61: SoN optional: prereq 6)

OpportunIty for indiv1dual learning experiences not covered by regular courses.

8300 (formerly B.Ed 8300, DE 8,100). SEMINAR: RESEARCH IN BUSINESS, DISTRIBUTIVE, AND ECONOMIC
EDUCATION. (1 cr per qtr: SoN only: prereq #)

Primarily for doctoral level students: planning and evaluation of research and individual projects.

8600 (formerly B.Ed 8600, DE 8600). INTERNSHIP: BUSINESS AND DISTRIBUTIVE EDUCATION, (1-12 cr: SoN
only: prereq #)

Practical experience in a business or distributive education specialist role: supervised experience in
communication, planning, decisIOn making, materials curriculum development, and superVising and
working with people

8900 (formerly B.Ed 8900, DE 8900)." PROBLEMS: BUSINESS AND DISTRIBUTIVE EDUCATION, (1-9 cr [max
9}: SoN only: prereq #)

Individual research.

HOME ECONOMICS EDUCATION (HEEd)
5021. EDUCATION THROUGH E,XTENSION METHODS, (3 cr, §AgEd 5021: prereq #)

RoJe of nonschooJ agencies in rural and agricultural education; methods and techniques of formal and
informal instruction in school and nonschool educational programs.

5023. EXTENSION METHODS FOR DEVELOPING COUNTRIES. (3 cr. §AgEd 5023)
ExtenSion methods to promote the rapid adoption of improved practices.

5024. EXTENSION HISTORY AND PHILOSOPHY. (3 er, §AgEd 5024, prereq #)
Independent study under tutOrial gUldance of origin, philosophy, histoflcal development, objectives, and
organizational structure of Cooperative Extension Service.
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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 state levels

5027. PRACTICUM: PLACEMENT FOR EXTENSION EXPERIENCES, (2-6 cr [max 51, §3505. §AgEd 5027; SoN
optIonal)

Observation of activitIes of county extension staff: familiarization with staff, program planning and
development, county commit1ee, youth activltles, and offIce actIvitIes; opportunity to partIcipate In

functions of an extension educator.

5106. COORDINATION TECHNIQUES: HOME ECONOMICS OCCUPATIONAL EDUCATION. (3 cr)
Responsibilities of instructor-coordinators In home economics secondary and postsecondary cooperative
and project plan programs; organization and operation; gUidance and selection; placing students in
traIning agencies; articulatIon, supervision, and evaluatIon of training, licensure course for home eco
nomics instructor~coordinators

5111. CURRICULUM IN HOME ECONOMICS OCCUPATIONAL EDUCATION. (2 cr; prereq DE 5110 or BDE 5353
or IIBDE 5353)

ApplIcation in secondary and postsecondary home economics education: licensure course for heme
economics teacher-coordinators

5300. HOME ECONOMICS CURRICULUM. (3 cr; prereq 3530 and #)
Examination at research and literature: development of units of study and programs at elementary and
secondary levels: production and evaluation of materials

5301. MATERIALS AND METHODS IN HOME ECONOMICS OCCUPATIONAL EDUCATION. (2 cr; prereq DE
5300 or BDE 5251 or IBDE 5251)

For teacher-coordinators of cooperative and project plan home economics education; licensure course
for home economIcs teacher-coordinators.

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 materials.

5310. METHOD IN TEACHING HOME ECONOMICS: THEORY AND TECHNOLOGY. (3 cr; prereq 3530 and #)
Derivation of theory tor educational method from relevant research, application to educatIOnal objectIves;
analysIs of technology related to teachIng method

5315. EVALUATION: THEORETICAL AND TECHNICAL ASPECTS. (3 cr, prereq 3530 and #)
Collecting and interpreting eVidence related to achIevement of obJectives, emphasIzing hIgher levels of
cognition and affectIve behaviors.

5320. ADULT EDUCATION IN HOME ECONOMICS. (3 cr; prereq 3315 or #)
Planning a communIty program, teaching procedures; special problems

5325. TRENDS IN HOME ECONOMICS EDUCATION. (3 cr; prereq 5300 or 5305)
Current status; purposes, programs. content emphasIs, research, problems, and Issues in the field.

5331, HOME ECONOMICS OCCUPATIONAL EDUCATION. (3 cr [max 12), prereq sr or tchg exper or #)
ExploratIOn of career opportunitIes; identification of needed competencies: development of instructional
Units: obJecttves. teachIng-learning experiences, appraisal procedures: preparation of teachmg matenals.

5336. HOME ECONOMICS OCCUPATIONAL EXPERIENCE. (1-9 cr, §3330; prereq home economIcs educatIon
major only, #; may not apply toward grad degree)

Observation and experience in the chosen occupational cluster; weekly seminars with application to
gUidance and teaching of students

5337, HOME ECONOMICS OCCUPATIONAL SEMINAR. (3-9 cr Imax 91, prereq #)
Current practices and career opportunities in business and industry cornblnlng planned experiences in
work envIronments and a related seminar; maximum of 3 credits may be applied to a degree program.

5400, WORKSHOP: HOME PLANNING AND FURNISHING. (3 or 4 cr 1max 12J, prereq",)
Problems at high school and adult levels; use of new materials and techniques: group and individual
projects to meet the needs and interests of experienced teachers

5405. WORKSHOP: CHILO DEVELOPMENT AND FAMILY RELATIONS. (1-4 cr [max 4] prereq grad student or In

service tchr)
Recent emphasis on growth and guidance of individuals, matenals and techniques for high school and
adult levels to attain better understanding

5410. WORKSHOP: FOODS AND NUTRITION. (3 or 4 cr Imax 12); prereq '0)
Problems in teaching at hIgh school and adult levels: use of new rnateTials and techniques: group and
indiVIdual projects for expeflenced teachers.

5415. WORKSHOP: MATERIALS FOR INSTRUCTION, (1-4 cr: prereq grad student or tchr in service)
Problems In selection and use of new matenals for instruction in home economics.
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5420. WORKSHOP: ADULT EDUCATION. (3 or 4 cr [max 12J; prereq l\)
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. (3 or 4 cr [max 12];
prereq l\)

Topic of current concern

5500. PROSEMINAR: HOME ECONOMICS EDUCATION. (2 cr; required 01 all new grad students)
Relation of processes and standards of rational thought to professional competence and goals of a
graduate program of study.

5520. PHILOSOPHY OF HOME ECONOMICS. (4 cr; prereq #)
Application 01 philosophic thought to conceptions 01 home economics upheld in literature and practice.

5600. PRACTICUM: ADULT EDUCATION. (3 cr; prereq #)
Individual field assignments under supervision.

5900. READINGS IN HOME ECONOMICS EDUCATION. (1-3 cr; prereq #)
Independent study under tutorial gUidance.

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. 9 cr 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, descnptive, and expenmental research pertinent to the development of a
theory of CUrriculum.

8505. SEMINAR: SUPERVISION OF STUDENT TEACHING. (2 cr; prereq Educ 5184)
ExaminatlOn of research pl~rtinent to purposes, procedures, evaluation, and interpersonal relations.

8510. SEMINAR: IMPROVEMENT OF INSTRUCTION IN ADULT EDUCATION. (2 cr; 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 of home economics and family life
education; development ot a theoretical framework

8520. SEMINAR: HISTORY AND PHILOSOPHY OF HOME ECONOMICS EDUCATION. (2 cr; prereq 5325, 8305)
Examination of sources of data to trace the meaning of home economJCS as a field of study; relation of
developments in the field to intellectual forces in society: examination of conceptual foundations. Empha
sis dunng any quarter on anyone of these three 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 ECONClMICS EDUCATION. (1 cr [max 3])
Discussion and reports of inquiry into selected topics of concern to home economics educators.

8631. PRACTtCUM: HOME ECONOMICS TEACHER EDUCATION. (3 cr [max 6J: prereq #)
Individually planned and sl.Jpervised 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 pe' credit. Total credits earned in 5100, 5101, 5102, 5103 may
not exceed 15.

5101. PRODUCTION/MANUFACTURING OCCUPATIONAL EXPERIENCE. (1-5 cr [max 15J; prereq #)
Structured/supervised employment In the production/manufacturing industry. Credits derive from the
ratio of 100 clock hours of supervised work expenence per credit. Total credits earned in 5100, 5101,5102,
5103 may not exceed 15.

5102. POWER/ENERGY OCCUPATIONAL EXPERIENCE. (1-5 cr [max 151; prereq #)
Structured/superVised employment in the power/energy Industry. Credits derrvefrom the ratio of lOOclock
hours of supervised work expenence per credit. Total credits earned in 5100, 5101, 5102, 5103 may not
exceed 15.
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~ 5103. CONSTRUCTION OCCUPATIONAL EXPERIENCE. (1-5 cr [max 15J; prereq #)
I Structured/supervised employment in the construction industry. Credits derive from the ratio of 100 clock

hours of supervised work experience per credit. Total credlfs earned in 5100, 5101, 5102, 5103 may nof
exceed 15.

5300. VOCATIONAL EDUCATION SURVEYS. (3 cr; prereq 5314 or 5325 or equiv)
Practices and techniques In the study of communities or areas for the establishment or improvement of
vocational courses and facilities.

5301. TESTS IN INDUSTRIAL SUBJECTS. (3 cr)
Application of principles of evaluation to shop and drawing sUbjects.

5302. THE GENERAL SHOP. (3 cr)
Lectures only; purpose of general shop organization: types of shops, equipment; instructional materials
and procedures, pupil personnel plans.

5303. INSTRUCTIONAL AIDS. (3 er)
Planning. construction, use

5305. CRITICAL ISSUES IN INDUSTRIAL EDUCATION. (3 er)
Identification, analysIs, and discussion of major current problems in the field.

5306. INDUSTRIAL EDUCATION WORKSHOP. (1-6 cr; prereq fchg exper, #)
Areas of concentration vary with each offering.

5309. CONFERENCE LEADING FOR INDUSTRY. (3 cr; prereq #)
Purposes, advantages, and limitations of method: techniques of procedure; experience in planning,
leading. and evaluating conferences and In writing summaries.

5310. COORDINATION. (3 cr)
DutIes and responSibilities of coordinators In trade schools, part-time programs, and comprehensive high
schools.

5312. SUPERVISION OF INDUSTRIAL EDUCATION. (3 er)
Principles of creative supervision; duties, organization for supervision.

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)
History of educatIOnal and vocational guidance movement; typical public school means and methods;
types and uses of occupational information; duties of the counselor; organization and relationships.

5325. FOUNDATIONS OF INDUSTRIAL EDUCATION. (3 cr)
History, objecfives, development, and current practices of fhe field

5330. INDUSTRIAL COURSE CONSTRUCTION. (3 cr)
Principles and techniques: experience in planning. organizing, and buildmg a teaching guide.

5344. FACILITIES AND MANAGEMENT. (3 cr; prereq 1300 or 5330 or #)
Plannrng, evaluation, and management of Industrial education shop and laboratory facilities

5360. INDUSTRIAL INSTRUCTION. (3 er)
Concepts and techniques of instruction in the Industrial arts, trade and mdustrial 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 their teaching; individual and group
projects.

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 major. tehg exper or #)
Laboratory and shop experiences with new materials, processes, and equipment; development of comple
mentary 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 cand,dates for advanced degrees

8900, 8901, 8902." RESEARCH PROBLEMS. (3-6-9 cr per qtr; prereq approval of candidacy)
Individual conferences.
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VOCATIONAL EDUCATION (VoEd)
5100. SPECIAL TOPICS IN INSTRUCTION. (1·6 er [max 9J; prereq #)

TopicS vary each quarter, but course deals with planning, pro\,jdlng, and/or evaluating instruction.

5101. SPECIAL TOPICS IN CURRICULUM. (1-6 er [max 9J; prereq #)
TopIcs vary each quarter, but course deals with development and evaluation of curricula andlor curricu
lum materials.

5102. SPECIAL TOPICS IN ADMINISTRATION. (1-6 er [max 9J; prereq #)
Topics vary each quarter, but course deals with leadership and management of vocational educatIon
programs

5200. EVALUATION OF LOCAL VOCATIONAL EDUCATION PROGRAMS. (3 er)
Procedures and experience In use of Instruments for conducting program evaluations for teachers,
administrators, and state department personnel.

5274. TWO-YEAR POSTSECONDARY INSTITUTIONS. (3 cr. §EdAd 5274 or 8274)
Present status. development, functions, organization, curriculum, trends In postsecondary but nonbacca
laureate institutions.

5300. PHILOSOPHY AND PRACTICE OF VOCATIONAL EDUCATION. (3 cr)
Interpretation of purposes of vocational education in varying socioeconomic contexts; analysIs of voca·
tional fields in regard to rHciplents, practices, legislatIon, and funding. "1

5400. EDUCATION FOR WORK. (3 cr. prereq 5300 or #)
Examination of contextual bases underlymg education for work; implications for practice.

5500. INTRODUCTION TO VOC~,TIONAL EDUCATION ADMINISTRATION. (3 cr)
Basic concepts of structul'e, financing, program planning and evaluation, law and liability, personnel
policies, and the management of vocational education programs.

5600. PLANNING VOCATIONAL EDUCATION. (3 er)
Context, definition, metho,js, and information needs in plannmg at national, state, and local education
agency levels

5700. TEACHING ENTREPRENEURSHIP: SMALL BUSINESS MANAGEMENT. (4 cr)
Methods, organization, cu"riculum modifications, and implementation of education programs

8100. VOCATIONAL EDUCATION TUTORIAL. (3-18 er; prereq #)
Selected fundamental vocatIonal education propositions.

EDUCATIONAL ADMINISTRATION (EdAd)
Professor

Van D. Mueller, chairman
Vernon L. Hen.jnx, director of

graduate stu1y
William M. Am'llentorp
Clifford P Hooker
Robert J Keller
Ronald T. Lambert
Neal C. Nickerson
Samuel H Popper
Charles H. Sederberg
Richard F. Weatherman

Associate Professor

Gary F. Alkire
Tim L Mazzoni
Don A. Morgan
Jon R. Morris
W. KeIth Wharton

Assistant Professor

Dean L. Swanson

Degrees Offered-M.A., under Plans A and B; specialist certificate; Ed.D.; Ph.D.

Emphases Availabh~ Within the Major-Administration and organization of
educational and human service institutions, pUblic and private, at local, state, and
federal levels. Particular emphasis is placed on public school systems at the local and
state levels.

Special Requirements-In addition to Graduate School requirements, appli
cants must also submit a departmental application form. The form may be obtained
from the Student Personnel Officer, Department of Educational Administration, 225
Health Service Building, 1518 North Cleveland Avenue, University of Minnesota, St.
Paul, Minnesota 55108.
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Program Requirements-Depend upon the degree and area of emphasis. Appli
cants should consult the departmental publication Advanced Degree Programs in
Educational Administration for detailed requirements and application procedures.

Language Requirement-None.

MASTER'S DEGREE

Programs are available in elementary school administration, secondary school
administration, school business administration, and general administration. Pro
spective superintendents are encouraged to complete M.A. programs in elementary
or secondary administration, looking toward specialization for the superintendency
at the specialist certificate or doctor's degree levels.

For the Plan A major, students select, with the approval of their adviser, a group
of courses comprising at least 21 credits in their special area of educational adminis
tration. The related fields or minor must be in areas outside of educational adminis
tration.

The Plan B major requires completion of a minimum of 45 credits including at
least 21 credits in educational administration and at least 12 credits in two or more
fields substantively related to educational administration with a minimum of 6 credits
each. The required 45 credits include at least 9 credits of independent research work
that culminates in one 9-credit paper or three 3-credit papers. Students will usually
register for one of the following courses, depending on the emphasis desired: for
elementary school administration-EdAd 8270, Problems: Elementary School Ad
ministration; for secondary school administration-EdAd 8271, Problems: Second·
ary School Administration; and for school business administration and general
administration-EdAd 8272, Problems: Educational Administration.

Final Examination for the Master's Degree-For the Plan A master's degree, a
final oral examination is required. This examination covers the major and minor or
related fields as well as the thesis.

For the Plan B master's degree, a wr:tten examination is required. The written
examination will be constructed by the examining committee after review of the
student's program and Plan B project(s).

PH.D. DEGREE

The major emphasizes intensive study in a particular area of educational admin
istration. While it is available to persons who may follow administrative careers, it is
especially appropriate for persons who plan to pursue research or teaching careers
in college and university departments of educational administration.

A minor may be selected from any field of graduate study related to the field of
major interest; or a supporting field composed of two or more areas, including areas
not offering a formal minor, may be selected. A collateral field outside of education is
also required.

ED.D. DEGREE

The EdD. program in educational administration is particularly suitable for
individual::; interested in leadership careers in the operation of educational institu
tions and who are capable of applying the findings of scholarly research within the
school setting. It emphasizes breadth of preparation in education and in substan
tively related fields. Students are encouraged to translate theoretical knowledge into
practice in a school environment. The flexibility of this program makes it uniquely
suited for students with diverse backgrounds of education and experience.
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SPECIALIST CERTIFICATE

For general requirements for the specialist certificate, see "Education." The
following specialist certificate programs are available:

General Educational Administration-This program is designed for superin
tendents and central office personnel. In the first year, students com
plete the requirements for the MA, majoring in educational administra
tion. 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 admin
istrative problems; advanced courses in educational psychology; field
research; and graduate courses dealing with school-community prob
lems and educational philosophy.

School Business Administration-This program is designed for the school
business manager, assistant superintendent in charge of business af
fairs, and persons in similar positions. The program includes many of
the elements of the general educational administration program. Spe
cial emphasis is given to those aspects of administration that relate to
the business operation of the school.

Intermediate Unit in Educational Administration-This administrative unit
provides a supervisory, administrative, or coordinating function for
local school districts within a geographic area larger than a school
district and smaller than a state. Students in this program will follow the
same common program as for other areas of school administration with
the addition of a differentiated group of courses designed to prepare
them for service in the intermediate unit of educational administration.
Persons who have completed master's level work in other areas of
school administration can 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 related positions. Students are
admitted to the second year of the program after completion of a related
program for the master's degree in secondary school administration
and supervision. The program emphasizes secondary school curricu
lum and instruction with support in educational psychology and child
psychology as well as educational administration. It is also possible to
emphasize the junior high school level or curriculum development.

Elementary School Administration-Requirements are arranged by areas of
study, including emphasis on curriculum and instruction as well as on
administration in the elementary school. Students admitted to the sec
ond year of the program plan a program to meet the 2-year requirements
by supplementing the work presented for the master's degree.

Prerequisites-Courses are open to all regularly enrolled graduate students.
Some courses are open to upper division students. It is expected that applicants will
have had training or experience in areas relevant to educational or human service
organizations.

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 slate and local school districts.

5103. SUPERVISION AND ADMINISTRATION OF SPECIAL EDUCATION. (3 cr, §SpEd 5160; prereq #)
Procedures in establishing and improving educational programs for exceptIOnal children.
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5105. WORKSHOP: ADMINISTRATION AND SUPERVISION OF SPECIAL EDUCATION. (1-6 cr; prereq #)
Laboratory approach to common administrative and supervisory problems for experienced administrators
01 special needs programs

5120. PRACTICUM: POSTSECONDARY ADMINISTRATION. (3-6 cr [max 6])
IntensIve group and individual examination of current and pertinent administrative problems in postsec~

ondary but nonbaccalaureate institutions.

5127. WORKSHOP: POLICY DEVELOPMENT FOR SCHOOL MANAGERS. (3 cr)
Elements of feedback control applied to policy development and Implementation In education: policies for
instructional management, personnel administration, and fiscal control; implementation plans and proce
dures for analysIs of policy impact.

5128. WORKSHOP: EDUCATIONAL ADMINISTRATION. (1-6 cr; SoN optional; prereq practicing educational
adminIstrator or #)

Laboratory approach provides opportunities for experienced adminIstrators to concentrate on common
administrative and supervisory problems.

5130. ADMINISTRATOR DEVELOPMENT SEMINAR. (3-9 cr Imax 9])
Assessment and development of skills requIred of the administrator "In areas of planning, dec"lsion 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)
Contnbuflon 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; prereq #)
Issues and skills relevant to an administrator who directs a preschool program or the student planning a
leadership pos"ltion in early education.

5167. THE AMERICAN MIDDLE HIGH SCHOOL. (3 cr; prereq 9 cr In education)
Sourcesof the movement; purposes, functions, and limitations; fundamental problems, types, and curric
ular Implications of reorganization.

5180, 5181. SEMINAR: ADMINISTRATION OF SPECIAL EDUCATION. (3 cr per qtr, §SpEd 8560, §SpEd 8561:
prereq 5103 or SpEd 5160 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 tech
nology. roles, authorIty systems, communicatIOn networks; resource·policy relatIonships, evaluation and
management of activities of clients and staff members.

5231. PRACTICUM: SCHOOL-COMMUNITY RELATIONS. (1-4 cr; S-N 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.

5233. PRACTICUM: MIDDLE SCHOOL ADMINISTRATION. (1-4 cr; S-N optional)
Projects such as articulation with elementary and senior high schools; organizing to meet the needs of the
preadolescent: activity programs: guidance functions

5274. TWO-YEAR POSTSECONDARY INSTITUTIONS. (3 cr)
Present status, development, functions, organization, curriculum, and trends in postsecondary but non
baccalaureate 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

8201. FORMAL ORGANIZATIONS IN EDUCATION. (3 cr)
Focus on schools; organizatlons as social systems; individual behavior in organization roles; technical or
production processes and management control systems.

8202. POLITICS OF EDUCATION. (3 cr)
Formal and informal institutional governance structures; processes of political influence at local, state,
and national levels: social science concepts, techniques of analYSIS. and research findings applied to
participants, processes, structures, issues, and outcomes involved 10 govern109 the publiC schools.

8203. THE COMMUNITY SCHOOL. (3 cr)
Changing structure and process in school organization; the evolving team model; multiple·skills process
In socialization.

8210. FINANCING ELEMENTARY AND SECONDARY SCHOOLS. (3 cr)
Value assumptIons and educatIonal finance policy, economic factors, sources and characteristics of
educational revenue, state and local distribution systems, federal support, urban/rural variations, institu
tional financing alternatives.
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8212. SCHOOL BUDGETING. (3 cr; prereq 8220)
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 involvHd in the management of financial resources in public schools; performance
exercises related to pUblic school accounting systems. purchasing. the controller function, and reporting
and interpreting school fmancial data

8214. SCHOOL MANAGEMENT INFORMATION SYSTEMS. (3 cr, §8222; prereq 8212. 8220)
Basic teetlniques requlrec to generate, maintain, and make accessible computer·based management
information systems in education.

8215. THE ELEMENTARY SCHOOL PRINCIPALSHIP. (3 cr; prereq 8201, 8202 or #)
Problems In elementary school administration and the pnncipal'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 educational administration majoror
#)

Structural components of school organization examined within the framework of social system theory;
classifications 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 8218 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 Imear 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 organiza
tions.

8224. LEGAL IMPLICATIONS OF ACTS BY SCHOOL BOARDS. ADMINISTRATORS. AND TEACHERS. (3 cr)
Constitutional, statutory, and common law bases of school administration; principles growing out of
fundamental legal procedures.

8225. EDUCATIONAL POLICY AND THE LAW. (3 cr; prereq 8224 or #)
Analysis of court deCISIOns. statuies, and adminIstrative regulations related to equality of educational
opportunity and equal protection under the law.

8226. EDUCATIONAL FACILITIES PLANNING. (3 cr)
Planning educationallacillties for publiC and private school systems and institutions of higher education.

8227. PUBLIC SCHOOL PERSONNEL PROGRAMS. (3 cr)
Selection, assignment, evaluatIon, and development of school personnel: salary and conditions of service;
policies of administrative, instructional, and noninstructional personnel.

8230. SCHOOL COMMUNITY RELATIONS, (3 cr)
Theory and practice of edLJcatlonallnterpretat1on; principles. techniques of working with groups: teach
er's contacts With the communIty; role of the pupil, profeSSional, and lay organization.

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 a'ld formulas,

8235. SEMINAR: APPLIED HUMANISM IN ADMINISTRATIVE BEHAVIOR: THE MODERN PERSPECTIVE. (3 cr;
prereq 8218, educational administration major 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.
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8236. SEMINAR: EDUCATIONAL FACILITIES PLANNING. (3 cr; prereq 8226 or #)
Application of principles of educational facility planning to development of educational specifications.

8237. SEMINAR: THEORY AND RESEARCH IN EDUCATIONAL LAW. (3 cr; prereq 8224 or 8225 or #)
Legal theory as it applies to education.

8238. SEMINAR:THEORY AND RESEARCH. (3 cr; prereq 8218 and 8235. educational administration majoror #)
Research design involving thesis or fIeld project; includes interrelatedness of formulation of conceptual
framework and the analytical 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. ADMINISTRATIVE ORGANIZATION AND STAFFING OF SCHOOL SYSTEMS. (3 cr; prereq #)
Analysis of patterns and staff of public schools, emphasizing effective achievement of purpose in learning
programs.

8247. SEMINAR: SCHOOL DISTRICT POLITICS. (3 cr; prereq 8202)
Local school district 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 restructuring educational governance emphaslzmg Twin Cities metropolitan area.

8253. ADMINISTRATION IN HIGHER EDUCATION. (3 cr; prereq Educ 8250)
Control, faculty and employee personnel administration, budget making and administration, financial
accounting and reporting, protection of college funds, public relations.

8264. THE SECONDARY SCHOOL PRINCIPALSHIP. (3 cr)
Role of the principal: 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 in scheduling, improvIng curriculum, community relations, records and reports.
school services, and program evaluatIon.

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 superintendents 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 covering an
approved field study. Students may register tor the general planning and organization of their study
without credit.

8275. TWO-YEAR COLLEGE ADMINISTRATION. (3 cr; prereq 5274 or #)
Selected tOPiCS and problems associated With administration. administrative positions, and organization
of postsecondary and nonbaccalaureate institutions.

8276. SEMINAR: ADMINISTRATION OF CURRICULUM IN THE TWO-YEAR COLLEGE. (3 cr; prereq 5274)
Principles of curriculum management withIn postsecondary but nonbaccalaureate instltutionsemphasiz
ing methods of assessing faculty. courses offered, and administrative designs.

8278. RECENT RESEARCH IN TWO-YEAR COLLEGE ADMINISTRATION. (1-3 cr 1max 3J; prereq #)
Examination of pertinent research topics in two-year college admInistration.

8290. FINANCING HIGHER EDUCATION. (3 cr; prereq #)

8291. PUBLIC RELATIONS FOR COLLEGES AND UNIVERSITIES. (3 cr; prereq #)

8340. POLICY SYSTEMS IN EDUCATION. (3 cr; prereq 8220 and 6)
Policy systems as feedback control structures; reduction of policy problems to causal structures trans
lated into mathematical models; general prtnclples of system structure and response used to Interpret the
behavior of typical polley 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; simulatIon analySIS of specific education policies and techniques applicable to problems of
personal interest.
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EDUCATIONAL PSYCHOLOGY
Professor

Clyde A. Parker chair, social,
psychological, and
philosophical foundations
a/education

Robert H. Bruininks, chair,
psychoeducatlonal studies

Martin B. Snoke, director of
graduare srudy

Bruce Balow
Henry Sorew
Russell W. Burris
Raymond 0 Collier
Mary E. Corcoran
William H Edson
Byron Egeland
Dewey G. Force, Jr.
David L Giese
Charles J. Glotzbach
Theda Hagenah
Lorraine S. Hansen
David W. Johnson
Paul E. Johnson
Theodore E Kellogg
G Gordon Kingsley
Jack C Merwin
Alton L Raygor
James R Rest
Maynard C. Reynolds
John E Rynders
S Jay Samuels
Norman Spnnthall
John E. Stecklein
W Wesley Tennyson
James S. Terwilliger

James E Turnure
R'chard F Weatherman
Richard A. Weinberg
Wayne W. Welch
Frank B. Wllderson, Jr.
Frank H. Wood

Associate Professor

Alan R. Anderson
Douglas H. Anderson
William M. Bart
Mark L. Davison
Stanley L Dena
Thomas J Hummel
Roger 1. Johnson
E Gary Joselyn
Dorothy R Loeffler
Donald G MacEachern
Paul B Pedersen
Rosalyn A. Rubin
Warren F Shaffer
Bruce D. Sillers
Robert D. Tennyson
Grace J Warfield
James E Ysseldyke
Donald R. Zander

Assistant Professor

VIrginia L Bruininks
V. Lois Erickson
Geolfrey R. Maruyama
Ardyth A. Norem-Hebelsen
Chester IV Oden, Jr.
Ruth B. Pitt

Degrees Offered-M.A" under Plan A and B; specialist certificate; Ph.D.

Emphases Available Within the Major-Counseling and school personnel psy
chology, psychology in the schools training programs, special education, or psycho
logical foundations.

Application for Admission to the Graduate School-Applicants must meet the
requirements of the Graduate School as well as those of the area of emphasis within
the program. They should be sure to indicate the emphasis desired (psychological
foundations, counseling and student personnel psychology, psychology in the
schools training programs, or special education). The psychology in the schools
training programs area requires the Graduate Record Examination and the Minneso
ta Multiphasic Personalit,y Inventory. The counseling and student personnel psychol
ogy, psychological founclations (methodology and psychology), and special educa
tion areas require the Miller Analogies Test. All areas require records of previous
educational experience and three letters of recommendation.

Language Requirement-None.

MASTER'S DEGREE

For Plan A or Plan B, students select, with the approval of their adviser, a group
of courses comprising at least 20 credits in their special area of interest. Students
must take, in fields outside of educational psychology, a minimum of 8 credits in a
related field(s), or, if a designated minor is desired, a minimum of 9 credits in a single
field as approved by the director of graduate study in that field.
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For Plan B, the student may elect the additional credits required to complete the
minimum total of 44 from areas of education not included in the field of concentra
tion and from any other fields of study related to the student's interests in which
graduate courses are available. At least 8 credits must be offered from a field(s)
outside the major.

Minor for Students Majoring in Other Fields-A minor in educational psycholo
gy is available. Consult the director of graduate study.

Final Examination for the Master's Degree-The final examination will be oral.

PH.D. DEGREE

Doctoral programs may be designed in one of the four specialized areas: psy
chological foundations (evaluation, learning, cognition, personality, social psychol
ogy, measurement, statistics, research design, instructional systems, and computer
applications): counseling and student personnel psychology (school counseling,
counseling psychology, college personnel work): psychology in the schools training
programs; and special education. All candidates must complete at least 18 credits of
course work in the foundations fields as part of their major program.

A minor may be selected from any field of graduate study related to the major.

Minor for Students Majoring in Other Fields- A minor is available. A total of 21
quarter credits are required for the minor, at least 12 of which must be at the 8000
level. To meet this requirement, the student may either complete 21 credits in
psychological foundations courses or complete 12 credits in psychological founda
tions courses and 9 credits in the applied areas of counseling and student personnel
psychology, psychology in the schools training programs, and special education.

SPECIALIST CERTIFICATE

For general requirements for the specialist certificate, see "Education." The
following 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. Appli
cants 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 concentra
tion related to the work of the counselor (e.g., career development and
career education, family counseling, organizational and systems devel
opment, guidance administration). It is expected that the specialist will
have completed course work or can demonstrate competency in speci
fied areas, with specialization in one or two. A year of full-time postbac
calaureate study at either the University of Minnesota or another institu
tion prior to enrolling at the University is required to qualify for the
specialist certificate. Continuous enrollment, including summer terms,
is mandatory for students pursuing the program on a part-time basis.

Psychology in the Schools Training Programs-In the first year, the student
completes requirements for the M.A. degree. The second year includes
additional work in educational psychology, psychology, child psycholo
gy, diagnostic and remedial procedures, and special education as well
as appropriate practicum experiences.
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Special Education-This program is designed for students preparing for I

administrative, supervisory, and consultant positions in special educa- 1
tion. Flexibility allows concentration in a particular field (e.g., education
of the gifted, the mentally retarded, or the blind), but 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.

Psychoeducational Studies

COUNSELING AND STUDENT PERSONNEL PSYCHOLOGY
(CSPP)
5101. FOUNDATIONS OF CAREER DEVELOPMENT. (3 crl

Vocational theory and career development research; occupational analysis and industrial structure;
methods of classifying the world of work; labor force and employment trends; basic concepts and
princ/ples for effective work in educatIOnal and vocational planning and development.

5110. COUNSELING PROCEDURES. (3 cr)
For persons whose professional work includes counseling and interviewing; not for licensure as school
counselor. Emphasis on counseling relationshIp and pnnciples of interviewing; case studIes, role playing,
and demonstratIon.

5120. CLINICAL USE OFTESTS IN PSYCHOLOGICAL SERVICES. (3 cr; prereq PsyF 5110 or Psy 3801, and PsyF
5121 or Psy 5862 or #)

Psychological theories mlated to test interpretation and the counseling process; critical review and
selection of standardized tests.

5130. INTRODUCTION TO GUII)ANCE. (3 cr)
Philosophy, prmciples, and practices in development and operation of pupil personnel services: role of
counselor, teacher. principal, and specialized personnel; guidance techniques and case studies

5131. GROUP PROCEDURES IN GUIDANCE. (3 cr; prereq 9 cr in education, 5130 or #)
Content and materials for homeroom groups, occupation units, and other guidance courses in junior and
senior hIgh school.

5300. WORKSHOP: COUNSELING PSYCHOLOGY. (1-6 cr [max 12J; prereq #)
For all counselors. teachEHs, and administrators: aspects of intervention theory in relation to psychologi
cal prinCiples; counselin9, career development, assessment, psychological education, and consultation.

5320. GROUP COUNSELING: PRINCIPLES AND PROCEDURES. (3 cr; prereq course in counseling theory)
Basic principles of group dynamics related to the group counseling process; emphasis on developing
concepts, attitudes, and skills necessary; includes theory and laboratory experiences.

5331, 5332. CAREER DEVELOPMENT: PRINCIPLES AND PRACTICE I, II. (3 cr per qtr)
PrinCIples of career development with focus on the world of work, theories, vocational information and
appraIsal techniques, vo-:::ational guidance, and programs and practices to meet needs.

5505. CROSS·CULTURAL COUNSELING. (3 cr; prereq #)
Effect of cross-cultural and cross-national differences in the counseling process.

5540. SEMINAR: THE COLLEGE STUDENT. (3 cr; prereq 6 cr in psychology or educational psychology)
Psychology and sociolo~IY of college students; research concerning diversity of populations, vocational
development of students, student society, culture, mental health, underachievement, dropouts, values,
and attitudes; relevant research methods.

5620. PRACTICUM IN GROUP COUNSeliNG. (1-6 cr [max 6J. prereq 5320 or equiv and #)
SuperVised practice in counseling several groups, preferably in the setting In which the student intends to
work; emphasis on syst-ematic evaluation of progress through direct observations and tapes, and on
developing skills in interpersonal perception, communication, and research.

5900. INDEPENDENT STUDY: GUIDANCE AND COUNSELING. (er ar; prereq #)
Independent study in areas of special Interest to students.

8140. COLLEGE STUDENT PERSONNEL WORK-FOUNDATIONS AND SCOPE. (3 cr; prereq course in higher
education [or concurrent regis) or #)

For potential personnel workers In college or university; scope, administration, coordination, and evalua
tion of program.
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8150.' PSYCHOLOGICAL ASPECTS OF COUNSELING SUPERVISION, (3 cr, prereq 8510, 8604, #)
Consideration of theories: review of relevant research; experience In development, management, and
supervision of counseling practlcum

8302·8303·8304t. COUNSELING THEORY AND PROCEDURES I, II, III. (3 cr per qtr; prereq ~8602, # for
8302, 8302, <8603, PsyF 5122, # for 8303 ' 8303, '8604, # tor 8304)

Introduction to theory and practice of Individual and group counseling; theoretical approaches to coun
seling and vocational choice theories; utilization of diagnostic principles, dynamiCs ollntervl€wlng; small
group dynamics.

8305-8306-8307t. FIELD PLACEMENT IN COUNSELING AND STUDENT PERSONNEL PSYCHOLOGY. (1-3 cr
per qt, [max 91, prereq MA student In counsebng and student personnel psychology, ~'8302. 8602
for 8305 ,,'[8303, 8603 for 8306. "8304, 8604 for 8307)

Supervised involvement of beginning M.A. students In appropriate agencies

8341. DIAGNOSIS AND TREATMENT OF COLLEGE LEARNING DIFFICULTIES. (3 cr: prereq course In reading,
#)

Introduction to principles and practice: readings in research literature With emphaSIS on reading and study
skills,

8500. MASTER'S SEMINAR: COUNSELING AND STUDENT PERSONNEL PSYCHOLOGY. (Cr ar [max 6): prereq
MA student, #)

Discussion of significant issues in the field,

8501. PROFESSIONAL SEMINAR. (Cr ar [max 10). prereq speCialist student, #)
Continuous enrollment required of all part-tilne students enrolled in speCialist program.

8502. DOCTORAL SEMINAR: COUNSELING AND STUDENT DEVELOPMENT PSYCHOLOGY. (Cr ar [max 6J:
prereq doctoral student in CSPP, #)

Issues in freld.

8510.' SEMINAR: ADVANCED COUNSELING THEORY. (1-3 cr; prereq PhD student, #)
Theoretical positions In learning and personality development related to an emerging theory of counsel
ing,

8511: SEMINAR: ADVANCED COUNSELING RESEARCH. (1·3 cr Imax 6]: prereq PhD student, #)
Seminar for doctoral students interested in deSigning and executing small scale research projects.

8520: SEMINAR: RESEARCH IN GROUP COUNSELING. (1-6 cr [max 6J; prereq 8304. 8604 or 5320, 5620 or #)
DeSigned to develop interest and skill; focus on identification of SignifIcant Issues and development of
innovative ideas; Individual and group research projects.

8541. COLLEGE STUDENT PERSONNEL WORK-HOUSING. (2 cr, prereq 8140)
Weekly seminar discussion of co/lege student personnel work

8542. COLLEGE STUDENT PERSONNEL WORK-STUDENT ACTIVITIES. (2 cr: prereq 8140)
Weekly semmar discussion of college student personnel :-",ork.

8543. COLLEGE STUDENT PERSONNEL WORK-DISCIPLINE AND ADMINISTRATION. (2 cr: prereq 8140)
Weekly seminar dIscussion of college student personnel work.

8602·8603-8604t. COUNSELING PRACTICUM I, II, III. (3 cr per qtr: prereq '8302, # tor 8602 <8303,8602. #
for 8603 ~!8304, 8603, # for 8604)

Supervised practice In counseling With Individuals and groups; emphasis on systematic evaluation of
progress through direct observations. video and audiO tapes

8605. PSYCHOLOGICAL CONSULTATION: THEORY AND PRACTICE. (5 cr; prereq 1 yr grad study In psychology
or educational psychology, #)

Process of psychological consultation: various modes; review and relevant issues: students will manage a
consultatIon expenence.

8612. COUNSELING PRACTICUM: ADVANCED, (1-3 cr [max 6J prereq #\
Each student is aSSigned to a senior staff member for supervIsion; opportunity to continue development of
counseling skills

8613-8614-8615t. COUNSELING PRACTICUM: STUDENT COUNSELING BUREAU. (3 cr per qtr [max 9J, prereq
#)

Supervised experience in counseling at college and adult levels: 3 consecutive quarters beginning fall

8640. PRACTICE IN STUDENT PERSONNEL WORK. (1-3 cr [max 9); prereq 8304. 8604, 8140. 5540 or #)
Supervised practice in college student personnel work In settings selected to match student Interest.

8641. CLINICAL PRACTICE IN DIAGNOSIS AND TREATMENT OF COLLEGE LEARNING DIFFICULTIES. (3 cr:
prereq 8341)

Supervised practice in group and indiVIdual work.

8701. INTERNSHIP: COUNSELING AND STUDENT PERSONNEL PSYCHOLOGY, (0-6 cr [max 9 for MA and
speCialist student .. max 18 tor PhD stUdent])

Supervised employment at departmentally approved sites
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8900.· RESEARCH METHODS IN COUNSELING AND STUDENT PERSONNEL PSYCHOLOGY. (1-3 cr (max 9J;
prereq MA student, #)

Research methodology and techniques: examination of literature; par1icipation in formulating and exe
cuting a research proposal.

8905.· PROBLEMS: COUNSELING AND STUDENT PERSONNEL PSYCHOLOGY. (Cr ar; prereq #)
Independent study In areas at special Interest.

SCHOOLPSYCHOLOGY(Sch~

5100. SCHOOL PSYCHOLOGICAL SERVICES. (3 cr, §8100)
Psychological services In school settings; functions of psychologists in school-community conlexts;
assessment and treatment of educational and psychological disabilities. Not Intended to meet licensure
requirements In school psychology.

5300. WORKSHOP IN DEVELOPMENTAL EDUCATION. (1-6 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 pro
gramming for conceptual, moral, or ego development; positive self-identity; or interpersonal and affective
growth.

5514, METHODS OF DEVELOPMENTAL INTERVENTION IN THE CLASSROOM: GROUP. (3 cr; SoN optional;
prereq #)

Developmental approach to use of group techniques to promote psychological growth in the classroom.

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 psy
chology applied to assessment of Individual pupils and instructional programs.

5550. SEMINAR: PSYCHOLOGICAL EDUCATION. (3 cr [max 9); prereq #)
Review of curriculum pro~lrams in psychological/affectIve education including achievement training,
sensitivity gr'Jups, psycholl)gical and moral education. Not intended to meet licensure requirements in
school psychology.

5650. PRACTICUM: PSYCHOLOGICAL EDUCATION. (1-3 cr {max 9]; prereq #)
Practice in designing and implementing programs in psychological/affective education. Not intended to
meet licensure requirements in school psychology.

5910. DIRECTED STUDY: DEVELOPMENTAL EDUCATION. (1-9 cr [max 9J; SoN optional; prereq #)
Individual reading course.

8310. TECHNIQUES OF PSYCHOEDUCATIONAL ASSESSMENT. (5 cr; prereq PsyF 5120 or PsyF 5121 or equiv,
#)

Current approaches to evaluation of individual child in context of educational setting; behavioral observa
tions: interviewing procedures; admInistration and interpretation of standardized intelligence tests in
cluding Stanford-Binet ancl Wechsler scales; field expenences require full day or 2 mornings per week.

8311. TECHNIQUES OF PSYCHOEDUCATIONALASSESSMENT: SPECIAL POPULATION. (5 cr; prereq 8310, #)
IndIvidual assessment procedures appropriate forevaluating children with cerebral dysfunction, learning
disabilitIes, phySIcal handicaps; field experiences in specialized educational settings require full day or
two mornings per week for practicum.

8312. PERSONALITY APPRAISA.L IN CHILDREN AND ADOLESCENTS. 15 cr; 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 practlcum.

8510. SEMINAR: SCHOOL PSYCHOLOGY. (Cr ar; prereq #)
Intensive study of significant topics from the behaVioral sciences as such topics apply to contemporary
educational problems.

8512. NEW APPROACHES TO PSYCHOPATHOLOGY IN CHILDREN AND ADOLESCENTS. (3 cr)
Alternative formulation of childhood disorders, emphasizing competency traming rather than medical
nosology.

8513. THEORIES AND METHODS OF INTERVENTION: INDIVIDUALS. (3 cr; prereq 8310, 8311, 8312, 8600 or
~8600)

Psychological intervention appropriate for disorders found in school-age populations; basic knowledge of
various intervention methods: individual verbal psychotherapy, play therapy, milieu therapy, family inter·
vention, conditionmg techniques.

8514. THEORIES AND METHODS OF INTERVENTION: GROUPS. 13 cr; prereq 8312 and PsyF 5170 or Psy 5201)
Training In the use of group techniques in schools: the use of T-group method; to increase skills in
problem solving, decision making, communication, and conflict resolution.
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8515. THEORIES AND METHODS OF INSTRUCTIONAL INTERVENTION. (3 cr: prereq 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.

8520. SEMINAR: RESEARCH IN SCHOOL PSYCHOLOGY. (1 cr [max 3): prereq #)
Seminar for doctoral candidates planning dissertation research In school psychology.

8600. CLINICAL PRACTICE IN SCHOOL PSYCHOLOGY. (1-5 cr: prereq 8310)
Supervised diagnosis and treatment of children referred to psychoeducational settings; training in a broad
range of approaches to problems of adjustment in school-age children. their families. schools. and
community settings.

8610. PRACTICUM: SCHOOL PSYCHOLOGICAL SERVICES. (1-5 cr: prereq #)
Field experience under supervision; typical functions of school psychologists: assessment procedures.
case studies, consultation wIth parents, school personnel, and community agencies; participatIon in
seminar required.

8700. INTERNSHIP: SCHOOL PSYCHOLOGICAL SERVICES. (5-15 cr: prereq 8610, #)
Advanced field experience for doctoral candidates in school psychology

8710. INTERNSHIP: INSTRUCTION AND SUPERVISION IN SCHOOL PSYCHOLOGY. (1-9 cr: prereq doctoral
candidate in school psychology, 8700 or #)

Experience and tutorial for doctoral candidates preparing to train school psychologists in higher educa
tion settings.

8900.' RESEARCH PROBLEMS. (Cr ar: prereq #)

8910. DIRECTED STUDY IN SCHOOL PSYCHOLOGY. (1-5 cr: prereq #)
Reading and analysIs of research on selected problems in school psychology.

SPECIAL EDUCATION (SpEd)
5100. CHILDHOOD LANGUAGE DEVELOPMENT: CLASSROOM IMPLICATIONS. (3 cr)

Recent trends and findings in the study of language acquisition; classroom implications for education of
exceptional children.

5101. EDUCATION OF EXCEPTIONAL CHILDREN. (4 cr)
IntroductIon to field of special education for classroom teachers and other school personnel.

5104. SOCIAL AND VOCATIONAL DEVELOPMENT OF HANDICAPPED STUDENTS. ICr ar Imax 4); prereq #)
Organization and desigfl of training programs to promote independent liVing, vocational and community
adjustment of handicapped persons; curriculum materials and methods at adolescent and adult levels.

5105. LAW AND THE HANDICAPPED: IMPLICATIONS FOR EDUCATION. (2-4 cr)
Analysis of recent litigation and legislation; emphas-is on implementation of right to education, right to
treatment, labeling, due process, and related issues

5107. MAINSTREAMING: ISSUES IN INDIVIDUALIZING INSTRUCTION. (3-5 cr)
Mandate for, implications of, and problems in the implementation of systems models and practical
classroom practices that facilitate education of the handicapped within regUlar classroom settings.

5108. PARENT AND PROFESSIONAL PLANNING FOR HANDICAPPED STUDENTS. 13 cr)
Study and demonstration of constructive approaches to cooperative plannmg and implementation of
education programs by parents, teachers, and persons involved with children who have speCial needs.

5110. DIAGNOSIS AND REMEDIATION OF LEARNING DISABILITY I. (3 cr: prereq #)
Survey, demonstration, and evaluation 01 special techniques 10r diagnosis and remediation of severe
learning deficits appearing in reading and written language (inclUding dyslexia) and basic quantitative
concepts.

5111. DIAGNOSIS AND REMEDIATION OF LEARNING DISABILITY II. (3 cr; prereq 5110. ~5611. #)
Survey, demonstration, and evaluation of special techniques 10r amelioration of deficits in perceptive,
integrative, and expressive processes.

5112. EDUCATION OF LEARNING-DISABLED CHILDREN. (3 cr)
Design and conduct 01 servIces for learning-disabled children; approaches to education of such children.

5120. INTRODUCTION TO MENTAL RETARDATION. (4 cr, §CPsy 5315: prereq 5101 or #)
Issues that relate to educational practices; community planning; educational philosophy, administration
and organization, and programming.

5121. METHODS AND MATERIALS FOR ELEMENTARY AND SECONDARY MENTALLY RETARDED PUPILS. (4
cr; prereq 5101 or equlv)

Curriculum content, materials, and methods of instruction for educable mentally retarded children;
preparation of units and development of teaching aids.
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5123. METHODS AND MATERIAI_S FOR SEVERELY RETARDED PRESCHOOL AND SCHOOL-AGE PUPILS. (4
cr; prereq 5101 or equlv)

Issues and problems in cUrriculum development; pupil assessment and evaluation techniques; materials
and teaching strategies.

5124. BIOMEDICAL ASPECTS OF DEVELOPMENTAL DISABILITIES. (er ar [max 4]; prereq #)
Selected information in genetics. anatomy, and physiology, the central nervous system, biochemistry ot
the body and prenatal development; causative factors and clinical features, parllcularly in mental retarda
tion and its clinical manifestations

5125. EDUCATION OF SEVERELY HANDICAPPED INFANTS AND PRESCHOOL CHILDREN. (4 cr; prereq 5101
or 5120 or #)

Issues In, Implications of, and practical application designing teaching strategies and curriculum for
maximizing educational dBvelopment in such children.

5130. EDUCATION OF CRIPPLED CHILDREN. (3 cr; prereq 5101 or #)
CharacteristIcs and abilities; methods and materials for training; observation of teaching situations
involvtng these groups; pE!rsonal consultation scheduled In addItion to class hours.

5131. EDUCATION PROBLEMS OF THE NEUROLOGICALLY IMPAIRED. (3 cr; prereq 5101 or #)
Problems In development, learning, and adjustment produced by neurological impairment; study and
development of materials to meet educational needs. observations of teaching and personal conferences.

5140. PSYCHOSOCIAL AND EDUCATIONAL ASPECTS OF DEAFNESS. (3 cr)
Historical and current societal perceptions of the deaf; analysis of eftects and palterns of auditory
impairmenf on children and adults; Intelligence. personal and social adjustment. effect of the psychologi
cal processes on acquiSition of language. speech. and speechreadlng.

5141. METHODS OF TEACHING SCHOOL SUBJECTS TO THE HEARING IMPAIRED. (3 cr; prereq #)
Adaptation of material and teaching methods for hearing-impaired children in reading. mathematics.
social studies, and science.

5143. TEACHING LANGUAGE TO THE HEARING IMPAIRED I. (3 cr prereq 5140)
Survey of the language curricula and teaching techniques in infant, nursery. preschool. and beginning
primary programs for the cleaf; overview 01 language development In the deaf child and the hearing child in
the primary years.

5144. TEACHING LANGUAGE TO THE HEARING IMPAIRED II, (3 cr; prereq #)
Devising language curricula and teaching techniques in primary, intermedIate, and advanced programs
for the deaf; comparative study of language development of the deaf and hearing.

5145, 5146. TEACHING SPEECH TO THE HEARING IMPAIRED I, II. (3 cr per qtr; prereq #)
Survey of speech methodologies employed in teaching auditori!y impaired children; major emphasis on
techniques In teaching specific sounds, articulation, voice and sentence rhythm stressIng intelligibility of
speech. Demonstration <tnd practice are provided with individual and groups of auditorily impaired
children.

5147. AURAL REHABILITATION OF HEARING-IMPAIRED CHILDREN. (3 cr; prereq #)
Recent trends in training hearing-impaired (deaf and hard-of-hearing) children in utilization of residual
hearing; conSIderation 01 present alternative approaches to aUditory trainIng and aural rehabilitation.

5151, MANAGING PROBLEM EIEHAVIOR IN THE CLASSROOM. (3 cr)
Typical patterns of problem behavior in classroom settings; relationships to teacher mental health;
simulation of methods for prevention and management.

5152. DISTURBED AND DISTURBING STUDENTS I: BACKGROUND AND ASSESSMENT, (3 cr)
Preparation for specIalists; theOries, related intervention, strategies appropnate for schaal settings;
methods for accurate description of classroom behavior; simulation and real settings.

5153. DISTURBED AND DISTURBING STUDENTS II: PROGRAM SELECTION, OPERATION, MODIFICATION,
AND EVALUATION. (3 cr; prereq 5152)

Methods for managing problem behavior and teaching adaptive behavior presented and practiced in
simulated and real settings.

5155. PSYCHOEDUCATIONAL INTERVENTIONS: PSYCHOTIC CHILDREN. (3 cr; prereq 12 cr in psychology.
child psychology or special education)

Introduction to psychopathology 01 children with psychotic characteristics; emphasis on psychoeduca
tional interventIon programs and teaching strategies.

5160. SUPERVISION AND ADMINISTRATION OF SPECIAL EDUCATION. (3 cr. §EdAd 5103; prereq #)
Procedures in establishing and improving educational programs for exceptional children.

5170. INTRODUCTION TO EDUCATION OF VISUALLY HANDICAPPED CHILDREN. (3 cr; prereq #)
Educatlonal programs, services, and resources for blind and partially seeing children; historical back·
ground; philosophy; SOCiological and psychological problems.
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5171. BRAILLE I. (3 cr: prereq 5170 or #)
Mastery of literary braille code and introduction to the use of mathematics and music codes: analysis of
specialized equipment: use of braille writers and slates.

5172. BRAILLE II. (3 cr: prereq 5171)
Development of classroom materials involving literary braille code: mastery of Nemeth Code of Mathemat·
ics; opportunity for mastery of music code; consideration of newer approaches in selling up text and
reference materials.

5173. METHODS OF TEACHING VISUALLY HANDICAPPED CHILDREN. (3 cr; prereq 5170 or #)
Principles of preparation, selection, and effective use of instructional materials; adaptation of school
environment; utilization of family, school, and community resources.

5174, COMMUNICATION, ORIENTATION, AND MOBILITY TECHNIQUES FOR VISUALLY HANDICAPPED STU·
DENTS. (3 cr)

Inlroduction to basic techniques to gain skills: cane, dog guide, related strategies of travel and other
technological advances.

5175. STRUCTURE AND FUNCTION OF THE EYE: EDUCATIONAL IMPLICATIONS. (3 cr)
Ophthalmological and educational considerations of anatomy and physiology of the eye: educational
implications, vision screening, visual efficiency, use of low vision aids.

5180. EDUCATION OF THE DISADVANTAGED. (3 cr; prereq 12 cr in psychology. educational psychology or
sociology)

Educational needs of children handicapped by behavior related to deficiencies of physical andlor cultural
environment; adaptations of educational programs.

5181. EDUCATION OF DISADVANTAGED INFANTS AND PRESCHOOL CHILDREN. (3 cr; prereq 12 cr in
education or #)

Research implications, teaching strategies, and curricula for the prevention or amelioration of sociocog
nitive deficits in infants and preschool children, particularly those whose mothers are mentally retarded.

5190. EDUCATION OF THE GIFTED AND TALENTED. (3 cr)
Origin and development of terms such as giftedness, creativity, genius. talent, and intelligence; implica
tions for educational practice; current issues and trends.

5302. WORKSHOP: SPECIAL EDUCATION. (Cr ar; prereq #)
Laboratory approach provides opportunities for school personnel to study specific problems related to
special education.

5303. BEHAVIORAL PROCEDURES WITH MILDLY AND MODERATELY HANDICAPPED STUDENTS. (4 cr,
§5301, PsyF 5149 or Psy 5017 recommended)

Behavioral approaches to improving the academic and personal-social behavior of mildly and moderately
handicapped students in mainstream and resource programs.

5304. BEHAVIORAL PROCEDURES WITH SEVERELY AND PROFOUNOLY HANDICAPPED STUDENTS. (4 cr,
§5301; PsyF 5149 or Psy 5017 recommended)

Behavioral approaches to developing sell'care; independent living and communication skil's; eliminating
self-stimulating, self-abusive, and aggressive behaviors in such students.

5320. WORKSHOP: EDUCATION OF TRAINABLE RETARDED CHILDREN. (6 cr; prereq #)
Curriculum and materials for teaching tramable mentally retarded children.

5340. CLINICAL AND EDUCATIONAL PROCEDURES FOR PRESCHOOL AND PRIMARY HEARING·IMPAIRED
CHILDREN. (6 cr; prereq tchr of hearing impaired or #)

Overview of education of the deaf; practical application to guided Clinical experience with hearing
impaired children from ages 1 to 6; for professionals working with the hearing Impaired.

5501. INTRODUCTION TO RESEARCH IN SPECIAL EDUCATION. (2 cr; SoN only)
Issues in special education; critique of research concerning exceptional children.

5601. PRACTICUM: SPECIAL EDUCATION. (Cr ar; SoN optional; prereq #)
Supervised experience in teaching or related work in schools or other agencies serving exceptional
children.

5610. PRACTICUM: DIAGNOSIS AND REMEDIATION OF LEARNING DISABILITY I. (3 cr; SoN optional; prereq
~5110, #)

Clinical practice in prescriptive teaching using a selected range of techniques presented in 5110.

5611. PRACTICUM: DIAGNOSIS AND REMEDIATION OF LEARNING DISABILITY II. (3 cr: SoN optional; prereq
5610, ~5111. #)

Clinical practice in prescriptive teaching using a selected range of techniques presented in 5111.

5900. INDEPENDENT STUDY: SPECIAL EDUCATION. (Cr ar [max 12]; prereq #)
Development and implementation of individual study projects andlor field experiences, arranged on a
contractual basis with advising faculty members.
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8112. CURRENT ISSUES IN LEARNING DISABILITIES. (4 cr)
Survey, analysis. application of relevant theories and research to current issues in the field; development
of skills m scholarly inquiry. writmg, and debate.

8120. PSYCHOLOGICAL THEORY AND RESEARCH IN MENTAL RETARDATION. (4 cr; prereq #)
Review of research and theories in the context of relevant developmental theories; important contribu
tions in primary sources concerning principles of behavior and applied problems.

8121. FUNCTIONAL ANALYSIS OF BEHAVIOR IN MENTAL RETARDATES. (4 cr; prereq 8120)
Empirical approach to study of development in the mentally retarded, emphasizmg psychological re
search; procedures for deriving appropriate field applications; generating and implementing research.

8151. THEORIES OF EDUCATING DISTURBED CHILDREN. (3 cr; prereq #)
Applications of major personality theories to education of children with behavioral disorders.

8152. RESEARCH IN EDUCATION OF DISTURBED CHILDREN. (3 cr; prereq #)
Review; critical analysis of specific designs and procedures; critique of current status of research in the
area.

8301. BEHAVIORAL RESEARCH WITH HANDICAPPED STUDENTS. (Cr ar [max 4]; prereq 5201 or Psy 5017 or #)
Analysis and synthesis of recent research applying operant principles and methodology to academic and
personal-social development of exceptional individuals

8500. SURVEY OF SPECIAL EDUCATION PROBLEMS. (3 cr; prereq 5101 or experience and #)
For persons working in special education or in allied fields.

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.

8502. SEMINAR: SPECIAL EDUCATION. ICr ar; prereq #)
Special topics and schedules announced by department.

8520. SOCIOCULTURAL THEORY AND RESEARCH ON HANDICAPPING CONDITIONS. (4 cr)
Service arrangements. effects of labeling and stigma, deinstitutionalization. epidemiological trends;
impact of the handicapped person on family and society; adult/community adjustment. SOCial position.
influence of social forces; cross·cultural research and legal and economic factors.

8540. LANGUAGE ACQUISITION AND LEARNING THEORY. (3 cr; prereq #)
Recent trends in developmental psycholinguistics; consideration of behavioristic, neobehavioristic, and
biological theories.

8560, 8561. SEMINAR: ADMINISTRATION OF SPECIAL EDUCATION. (3 cr per qtr. §EdAd 5180, §EdAd 5181;
prereq 5160. EdAd 5103 or #)

Problems of administration and organization of special education programs.

8580. SEMINAR: THE DISADVANTAGED. (3 cr; prereq #)
Psychological theory and research with implications for educational planning and procedures.

8601. ADVANCED PRACTICUM. (Cr ar; prereq #)
Expenence planned with supervising professor in college teaching, supervision of student teachers, or
other forms of advanced professional practice; usually taken by advanced graduate students.

8602. RESEARCH PRACTICUM. (Cr ar; prereq #)
Supervised experience in research.

8900: PROBLEMS. (Cr ar; preroq #)
Individual readings or other forms of study following plans developed with a graduate faculty member.

Social, Psychological, and Philosophical
Foundations of Education

PSYCHOLOGICAL FOUNDATIONS (PsyF)
5110. INTRODUCTORY STATISTICAL METHODS. (3 cr)

(Not equivalent to 8110.8310) Basic statistical techniques; comprehension of literature using elementary
concepts and methods.

5120. EDUCATIONAL MEASUREMENT IN THE CLASSROOM. (4 cr)
Principles and methods for construction, evaluation, and improvement of classroom measures; tech
niques for describing results statistically; use of measurement in evaluating instruction and student
performance; assignment of grades.
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5121. BASIC PRINCIPLES OF MEASUREMENT. (3 cr: prereq 5110 or 8110 or Psy 3801 or equiv)
Fundamental concepts. principles. and methods in educational and psychological measurement: educa·
t10nally useful properties of tests: types and uses of derived scores; factors Influencing reliability and
validity.

5125. PRINCIPLES AND METHODS OF EVALUATION. (3 cr)
Introductory course In program evaluation; theory; practical examples: purpose, roles, program descrip·
lions, and evaluation strategies.

5147. INTELLIGENCE. (3 cr, §5150)
Theories of intelligence: its development; Implications for educational practices and psychologIcal re
search.

5148. PSYCHOLOGY AND PEDAGOGY OF READING. (3 cr)
Physiological, psychological, and linguistic factors influencing begmning and fluent reading and their
implications for instruction.

5149. BEHAVIOR ANALYSIS IN EDUCATION. (4 cr: prereq 5342)
Practical applications of reinforcement theory, behavior analysis, precision teaching, programmed in
struction.

5152. KNOWING, LEARNING, AND THINKING. (4 cr)
Principles of human information processing: issues in memory and thought; diSCUSSion of mental opera
tions In comprehenSIon and understanding: analysis of Intellectual structures supporting problem solving
in applied settings.

5153. INTRODUCTION TO THE PSYCHOLOGY OF INSTRUCTION. (3 cr)
Survey of psychological factors important in the design of instruction: performance criteria, strategy, and
sequence In the context of research: development and implementation activities in instructIonal tech
niques, technologies, and delivery systems: psychological processes relevant to measures of effective
ness In teaching-learning environment

5162. PERSONALITY AND SOCIAL DEVELOPMENT. (3 cr, prereq 5 cr introductory psychology)
Major concepts and research findings in adjustment and development with emphasIs on educational
implications.

5170. SOCIAL PSYCHOLOGY OF EDUCATION. (4 cr)
Concepts and theOries applied to educational problems and settlngs; laboratory sesSIOns to make applica
tions and develop skills in group behavIor.

5172. STRUCTURING LEARNING: SOCIAL PSYCHOLOGICAL APPROACHES. (3 er)
How to use cooperation, competition, and individualization to affect learning climate and cognitive and
affective outcomes of instruction

5173. ISSUES IN SCHOOL DESEGREGATION. (4 cr: prereq survey course In social psychology or #)
Policy, methods, theory, research; emphasIs on outcomes for children.

5176. CHEMICAL USE: PSYCHOSOCIAL ASPECTS. (3 cr)
Chemical use examined from multiple perspectives of psychasociological theory and research: individual
projects and current research findmgs used to strengthen appllcatlon in school settings.

5177. CHEMICAL USE: REVIEW AND ANALYSIS OF PREVENTION APPROACHES. (3 er)
Critique of models for intervention and prevention approaches; issues of the match between identified
goals and interventions; programs currently available for use in educational settings.

5182. PSYCHOLOGY OF STUDENT LEARNING. (3 cr)
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.

5183. ADULT LEARNING AND EDUCATIONAL PRACTICE. (4 er)
Survey of psychological methods and pnnciples in human learning; models of the adult learner, topics in
motivation. creatiVIty, achievement, intelligence; impilcations for teaChing and curriculum design In

higher education, continuing education, and professional training.

5305. WORKSHOP IN HUMAN RELATIONS. (1-6 cr [max 6J, §Educ 5305, §CSPP 5305: SoN only)
Experientially based course including simulatIOn activities, curriculum writing. and superVIsed practice in
basic human relations skills, emphasizmg indIvidual, cultural, and ethnic differences and their implica~

tions for educational practice

5330. COMPUTER PROGRAMMING. (3 cr: prereq sr: lab fee required)
Computer as a tool for research in the behavioral sCiences; computer systems. language, and develop~

ment of specific programs that demonstrate computer characteristics; laboratory experience

5333. INTRODUCTION TO COMPUTER OPERATIONS: U OF M SYSTEMS, SPSS. (1 cr: offered S·N only)
Procedures for operation of batch and Interactive computers; emphasis on SPSS statistIcal programs.

5520. EVALUATION COLLOQUIUM. (1 cr per qtr [max 6])
Informal seminar for faculty and students interested in the problems of evaluation.
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5581. INDIVIDUAL DIFFERENCES AND EDUCATIONAL PRACTICE. (4 cr; prereq 5121 or #) 1il
Student characteristics (898, sex, personality, ethn1city, cognitive styles) as they relate to differences in
performance. Methods and models for utilizing student characteristics to improve learning and develop·
ment.

5621. PRACTICUM: INSTRUME~ITSAND PROCEDURES FOR EVALUATION. (3 cr; prereq 5121,5125 or equiv)
Developing curriculum evaluation Instruments and procedures; introduction to methods and theories;
focus on Identifying evaluation problems: developing and implement~ng techniques for their solution.

5641. PRACTICUM: BEHAVIOR ANALYSIS AND PRECISE PERSONAL MANAGEMENT. (1-3 cr [max 12J; prereq
#)

Self-applied behavior analysis; practice in self-recording and self-control of inner and outer behaviors;
exploration of systematIc ways to help others guide themselves more preCisely and to learn more
effectively.

5899. WORKSHOP: IMPROVEMENT OF SCHOOL SUPPORT SERVICES. (1-12 cr [max 12]; prereq #)
Topics appropriate to activities and interests of participants; current problems.

5900. DIRECTED STUDY. (er ar. prereq #)

8110, 8111, 8112. STATISTICAl. METHODS. (3 cr per qtr; prereq 5110 or Psy 3801 or equiv for 8110 ..8110 for
8111 ...811110r8112)

Foundations of statistical theory; practice in applying the theories in the solution of educational and
psychological problems.

8113. DESIGN AND ANALYSIS OF EXPERIMENTS. (3 cr: prereq 8112 or #)
Functional approach to principles of efficient design of experiments and other types of observational
programs; improved sampling techniques; methods of analyzing observatIonal results.

8114. MULTIPLE REGRESSION AND FACTOR ANALYSIS. (5 cr; prereq 8111 or #; lab fee required)
Techniques applied to analysis of data in education and the behavioral sCIences; experience with appro
priate computer applications

8120.' METHODS IN EDUCATIONAL RESEARCH. (3 cr; prereq winter qtr MA students only... spring qtr PhD
students only)

Methods and techniques Hmployed in investigation and reporting of educational problems. Suggested for
all candidates for degrees

8130. COMPUTER APPLICATION TO STATISTICAL ANALYSES. (3 cr; prereq 8112 or equiv)
Use of computer to analyze data from the behavioral sciences; interpretation of results; attention to largEr
scale problems.

8520. SEMINAR: RESEARCH PLANNING. (1 cr)
Functional approach to planning empirical research projects appropriate for the basis of a Ph.D. thesis.
Students develop oullines of projects and present them for critical review by members of the seminar:

8522. ADVANCED THEORY OF MEASUREMENT. (3 cr; prereq 5121, 8111 or #)
Prrnciples underlYing construction and use of psychological and educational measuring instruments and
limitations of tests for purposes of measurement and evaluation, Students may register concurrently or
subsequently for 8920 fo' individual extension and application of studies

8523. THEORY OF PSYCHOLOI:lICAL SCALING. (3 cr; prereq 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 subse
quently tor 8920 for indiVidual extension and application of studies.

8525.' SEMINAR: SPECIAL TOPICS IN EDUCATIONAL EVALUATION. (3 cr; prereq 5121, 5125. 8111 or #)
Special tOPiCS in development and use of evaluation procedures in education.

8530. SEMINAR: DEVELOPINCi COMPUTER APPLICATIONS. (3 cr prereq 5330, #)
Specific problems of utilization of the computer in research and development activities in the behavioral
sciences; laboratory experience.

8544. KNOWLEDGE AND SKIL.L. (3 cr, §8541; prereq #)
AnalySIS of exper1ise in human problem solving; representation of knowledge and skill: issues in artificial
intelligence; semantic memory, process of acquisition, design of training environments

8547. SEMINAR: COGNITIVE PROCESSES OF THE ADOLESCENT AND EDUCATIONAL IMPLICATIONS. (3 cr;
prereq 5151 or ,¥)

Critical issues In the relationship between development of cognitive processes in the adolescent and
curriculum structure. pedagogy, measurement practices and evaluation procedures; discussion of re
search literature.

8548. PSYCHOLOGICAL ANALYSIS OF VERBAL LEARNING AND READING. (3 cr; prereq 5148 or introductory
course in learning or #)

Discriminatory, decoding, semantic, and syntactical aspects; designs and procedures used to investigate
psychological problems.
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8553. ETHOLOGICAL ISSUES IN EDUCATION. (3 cr; 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.

8554. INSTRUCTIONAL PSYCHOLOGY. (3 cr; 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, and evaluation of
instructional techniques and technCllogies.

8562. PERSONALITY DEVELOPMENT AND SOCIALIZATION. (3 cr; prereq one grad course in personality or
child psyChology ...~8960 recommended)

Major research strategies; emphasis on educational and developmental influences on personality.

8565. DEVELOPMENT OF MORAL-POLITICAL JUDGMENT AND PROGRAMS IN VALUE EDUCATION. (2-4 cr;
prereq # ...~8960 recommended)

Consideration of research and theory in moral judgment and political socialization with emphasis on the
cognitive-developmental approach', conSideration of value educatIon programs

8571. PSYCHOLOGY OF CONFLICT RESOLUTION. (4 cr; prereq 5170 or equiv)
Review of research and theory in the Ileid and lis application to pracllcal setlings.

8572. ORGANIZATIONAL DEVELOPMENT AND CHANGE. (4 cr; prereq 5170 or equiv)
Review of theory and research procedures and methods for changing organizations: special reference
given to educational organizations.

8573. SMALL GROUP PROCEDURES USED FOR PERSONAL AND ORGANIZATIONAL CHANGE. (4 cr; prereq
5170 or equiv)

Review of theory, research, and procedures for using small group techniques 10r changing individuals and
organizations; laboratory experiences to make applications and develop skills in leadIng small groups.

8574. SOCIAL PSYCHOLOGY AND INDIVIDUAL RESPONSIBILITY. (3 cr; prereq introductory course in social
psychology or #)

Research and theories of deindividuation, objective self-awareness: explaining nonnormative behavior of
individuals in groups; theory applied to field settings.

8670. PRACTICUM: GROUP LEADERSHIP. (3 cr; prereq #)
Supervised practice in leading a discussion or activity group.

8682. THEORETICAL DEVELOPMENTS IN INSTRUCTIONAL DESIGN. (3 cr. §8681; prereq 5152 or #)
Instructional theories as related to models of design: historical developments in reference to examination
of current theorehcal models.

8721. INTERNSHIP: EVALUATION. (3 cr [max 12]; prereq #)
Practical experience on an evaluation project. Student given specified responsibilities under supervision
of an evaluator.

8900.' RESEARCH PROBLEMS. ICr ar; prereq #)

8910.' PROBLEMS: STATISTICS FOR STUDENTS IN EDUCATION AND PSYCHOLOGY. (Cr ar)
Recent developments in statistical sCience; applicatIon to educational and psychological problems

8920.' PROBLEMS: MEASUREMENT. (1-3 cr [max 9))
Intensive study and individual research.

8921.' PROBLEMS: EVALUATION. (Cr ar; prereq 5621 or 8525)
Designing, implementing, and analYZing strategies; students work on their own problems, on evaluation
problems in schools 01 the area. or on problems associated With naflonal curriculum projects.

8930.' RESEARCH PROBLEMS: COMPUTER APPLICATIONS. (Cr ar; prereq #)
Recent developments in computer applications to educational and psychological problems.

8940.' RESEARCH PROBLEMS: LEARNING AND COGNITION. (Cr ar; prereq #)
Formulation of research topics and designs.

8960.' RESEARCH PROBLEMS: PERSONALITY. ICr ar [max 9J; prereq #)
Formulation of research tOPICS and designs

8970.' RESEARCH PROBLEMS: SOCIAL PSYCHOLOGY. (Cr ar; prereq #)
FormulatIOn of research topics and deSigns.

8980.' RESEARCH PROBLEMS: INSTRUCTIONAL PSYCHOLOGY. (Cr ar [max 9); prereq #)
Guided reading and research consultation; formulation of research designs.
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ELECTRICAL ENGINEERING (EE)
Professor

E. Bruce Lee. head
AUen Nussbaum, director of graduate study
Vernon D. Albenson
LeRoy T. Anderson (emeritus)
William F. Brown. Jr" (emer,tus)
J. Alex Carruthers
Paul A. Cartwright
Keith S. Champlin
Lorne M. Chanin
Raben J COllins
Morton Hamermesh
Richard Y. Kam
K. S P Kumar
Raben F. Lamben
Lawrence Markus
Hendrlk J Oskam
William 1. Perla
Otto H. Schmitt
Belle A. Shenoi
William G. Shepherd
Alden van der Z,el
Raymond M. Warner. Jr.
Gottfried K. Wehner

Adjunct Professor

Rolf Mueller

Associate Professor

Bernard V, Haxby, associate head
Fredric N. Batley
Richard P. Halverson
James E. Holte
Jack H. Judy
Lawrence L. Kinney
Sidney C Larson (emeritus)
Thomas S Lee
John H Park. Jr.
Mahmoud Rmz
William P. Robbins
Gary Y. Robinson
Rolf Schaumann
Allons A. Tuszynski
Frederick M. Waltz

Adjunct Associate Professor

Ralph D Masiello

Ass/stant Professor

Mostafa Kaveh
Narendra Mohan
Malur K. Sundareshan

Degrees Offered-MS.E.E., under Plan A or Plan B; M.E.E.; and Ph.D.

Emphases Available Within Major-Solid state and physical electronics, sur
face physics, thin films, sputtering, noise and fluctuation phenomena, quantum
electronics, plasma physics, automatic control theory, power systems theory. wave
propagation. communication systems and theory. magnetism, semiconductor prop
erties and devices, integrated-circuit and LSI concepts, circuit theory, and computer
and systems theory. Interdisciplinary work is also available in control sciences,
computer sciences. acoustics. biomedical engineering, and applications of systems
theory to urban transportation and economic planning.

Prerequisites-Grad uate work in electrical engineering is open to students who
have shown exceptional scholarship and ability in an accredited undergraduate
curriculum in electrical engineering or physics. Consideration will be given to stu
dents who have completed another curriculum in engineering, science, or mathe
matics, including sufficient preparation to pursue a graduate program in electrical
engineering. In some instances, additional preparatory studies may be stipulated.

Application DeadIiOl!-Entry other than in fall quarter is not recommended due
to the sequential course structure.

Special Requirements-Foreign students applying from overseas will be ex
pected to score at least 550 on the TOEFL examination. Foreign students within the
country will be asked to furnish letters from United States faculty members attesting
to their ability to understand technical instruction in English. Students submitting
transcripts from non-American institutions should request letters of recommenda
tion that verify their academic standing in a specific way (such as class ranking).

The Graduate Record Examination is neither required nor recommended.
Applicants for admission to the master of electrical engineering (M.E.E.) pro

gram should complete special departmental applications, which may be obtained
from the director of graduate study.
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M.S.E.E.-Admission to graduate study in electrical engineering assumes that
the student is a candidate for a Plan A degree program unless permission is received
for a Plan B program from the adviser and the Graduate Advisory Committee.

M.E.E.-Special requirements are established by the Professional Master's De
gree Committee. Information may be obtained from the director of graduate study.

Ph.D.-The written preliminary examination for prospective doctoral students is
conducted by the department twice each year. Students who enter the department
with the M.S. degree or who obtain departmental permission to bypass the M.S.
degree must take and pass the examination during their first academic year in
residence. All other students must take and pass the examination before the end of
their second academic year in residence.

Language Requirement-For the master's degree, none. For the PhD. degree,
reading knowledge of one foreign language that is acceptable to the Electrical
Engineering Graduate Committee, satisfactory completion of the department's pro
gram in oral paper presentation, or a collateral skill.

Final Examination for the Master's Degree-The examination will be oral.

Courses Acceptable Only for Satisfaction of Minor Requirements

5002. DIGITAL SIGNAL PROCESSING. (4 cr; prereq 3012; 3 lect and 2 rec-dem-comp hrs per wk)
Topological and matrix methods. State·space methods. Discrete-time systems. Computer methods.

5012. ACTIVE FILTER DESIGN. (4 cr; prereq 3012 or #; 31ecl and 2lab-rec hrs per wk)
Description and analysis of linear networks in the frequency domain. Two-port network analysis. Design of
active AC filters usmg operational amplifiers: second-order filters uSing Sallen-Key circuits, coeffiCient
matching of multiple feedback circuits, state-variable method, etc. Sensitivity and tuning considerations.

5050. NONLINEAR ELECTRONIC CIRCUITS. (4 cr; prereq 3051, 3012 or~3012; 31ect and 2 rec-dem hrs per wk)
Linear wave-shaping circuits. Piece-WIse linear cirCUIt analysis. SWItching models of dIodes and transis
tors. Transistor logic circuits. Bistable multivlbrators. Astable multivibrators. Nearly Sinusoidal oscillators.

5051. INTRODUCTION TO LOGIC DESIGN. (4 cr, §5060, §5350; prereq 3051 or #; 3 lect and 2 rec hrs per wk)
Integrated logic circuits. Design using logic circuits, memory elements, sequential circuits. Transmission
lines and digital signals.

5052. LOGIC DESIGN LABORATORY. (1 cr; prereq ~5051. 21ab hrs per wk)

5053. DESIGN OF DIGITAL CIRCUITS. (4 cr, §5060; prereq 5050, 5051 or #; 3 lecl and 2 lab hrs per wk)
Design of digital and nonlinear circuits: circuit structures, device topologies, and performance criteria of
IC gates. Flip-Hops. counters, and AD converters and subsystem level. Theorelical analysis and use of
nonlInear behavior of devices.

5055. CONTROL AND INSTRUMENTAL ELECTRONICS. (4 cr; prereq 3012 or~3012, 5050 or %050; 31ect and 2
rec hrs per wk)

Differential and operational amplifiers, stabilization of feedback loops; controlled rectifiers (SCRs), pulse
width modulatIon, power amplifiers and power regulators.

5056. ELECTRONICS CIRCUITS LABORATORY. (1 cr; prereq 3401, ~5055; 2 lab hrs per wk)

5062. COMMUNICATION CIRCUITS. (4 cr, §5061; prereq 3012, 5055 or #; 3 lect and 2 lab hrs per wk)
Design and analySIS of electronic cirCUits common to communication systems and Instrumentation
incorporating the latest Ie technology. Typical circuits include tuned amplifiers, mixers, mOdulators, and
phase-locked loops

5100. ELECTROMAGNETIC FIELDS III. (4 cr. prereq 3101; 3 lect and 2 rec-dem hrs per wk)
Wave propagation, transmiSSion lines, antennas, and other tOpiCS.

5101. ELECTROMAGNETIC FIELDS LABORATORY. (1 cr; prereq 3401, 5100 or ~5100)

5112. ELECTROMAGNETIC BOUNDARY VALUE PROBLEMS_ (4 cr, §5110-5111; prereq 5100 or #; 31ect and 2
lab hrs per wk)

Review of static field theory with applications. Boundary value problems. Quasi·statics. Retlection 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. §5110-5111. prereq 51000r #; 31ect and 21ab hrs
per wk) ..

Review of transients on transmission lines. Pulses on lossy transmission lines. Coupled transmission lines.
Superconducting transmission lines. Microwave networks and S-parameter design. Radiation and anten..
na 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-ol-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
bUIlding technology and urban planning. Room acoustics.

5150, ELECTRICAL ENGINEERING MATERIALS. (4 cr; prereq 3101, Phys3501 or #; 31ect and 2 rec hrs oerwk)
Electflc, magnetic, and dielectric properties 01 maleflals as related to devices used In electflcal engineer
ing.

5160-5161. PHYSICAL ELECTRONICS. (4 cr per qtr; prereq 3101 or #; 3 lect and 2 lab hrs per wk)
PhysIcal principles underlying devices used in electrical englneerrng; elementary quantum and statIstical
mechanics, photoemission, electron diffraction and emiSSion. Charged-particle dynamics and diffraction.
Semiconductor properties. Special topics of current Interest.

5202. ANALOG COMMUNICATION. (4 cr, §5200; prereq 3012, Stat 3091 or #; 3 lect and 2 lab hrs per wk)
Selected tOPiCS In analog communication systems: amplitude and trequency modulation. Spectral analy
sis and effect of nOIse in modulation systems. DetectIon

5203. DATA COMMUNICATION. (4 cr. §5201; prereq 3012. Stat 3091 or #; 3 lect and 2 lab hrs per wk)
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.

5252. DISCRETE CONTROL SYSTEMS. (4 cr. §5251; prereq 5002 or f5002 or #: 3 lect and 2 lab hrs per wk)
Time-domain representation and analysis of discrete systems; Z-transform. Design of discrete controllers.
Computer control systems. Computer simulation.

5253. LINEAR CONTROL SYS1EMS. (4 cr, §5250; prereq 3012 or #; 3 lect and 2 lab hrs per wk)
Modeling. characteflstics, and pertormance of feedback control systems. Stability. root-locus. and fre
quency-response methocls Compensator design.

5300. ELECTROMECHANICS. (4 cr; prereq 3011. 3101 or #; 3 lect and 2 lab-rec hrs per wk)
Lumped-parameter models of magnetic- and electflc-fleld systems; energy methods, quasi-static electro
magnetics, and circuit characterization. Induction and synchronous rotating machines; incremental
motion transducers. Associated laboratory using a generalized rotating machine to illustrate the basic
characteristics of typical electromagnetic energy~conversionmachines.

5310. ELECTRIC POWER SYSTEMS. (4 cr; prereq 5002. 5300 or #; 3 lect and 2 lab hrs per wk)
Introduction to power-system engineering. Modeling of power-system components: transformers, syn
chronous generators, transmission lines, cables, and circuit breakers. Describing equations for power
networks. Solution techrnques for load-flow and fault studies. Power-system relaying.

5322. ELECTROMECHANICAL PROCESSES AND DEVICES. (4 cr, §5320-5321; prereq 5002 or~5002. 5300 or #;
3 lect and 2 lab hrs per wk)

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. ENERGY CONVERSION SYSTEMS. (4 cr; prereq sr in IT or #; 3 lect and 2 lab-rec hrs per wk)
Energy-conversion problem. PrinCiples of energy conversion problem; laws of thermodynamics. Thermo
electric generators, thermionic converters. magnetohydrodynamic systems. Solar energy conversion,
geothermal systems, fuel cells. Nuclear plants, fusion power

5352. DESIGN OF DIGITAL SYSTEMS. (4 cr. §5351. §5851-5852; prereq 5051,5052 or #; 31ect and 21ab hrs per
wk)

Structure of a digital system. Systematic design procedure. Clock and sequencer design and control. The
digital computer.

5450. SPECIAL INVESTIGATIONS. (Cr ar [may be repeated for cr]; prereq 1"1)
Studies of approved topics, theoret/calor experimental in nature.

5511-5512. DIGITAL FILTERS AND SIGNAL PROCESSING, (3 cr per qtr; prereq 5002 or #)
5511' Theory of discrete-time systems, Z-transform, sampltng and interpolation. Discrete-Fourier trans
form. Several methods of designing finite-impulse·response and infinite-impulse-response filters. 5512'
Quantization effects. Theory of two·dimensional digital filters and image processing. Fast-Fourier trans
form and apphcatjons of digital signal processing. Adaptive and homomorphIc filtering.
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Courses Acceptable for Satisfaction of Either Major or Minor Requirements
5500-5501-5502. SYNTHESIS OF ACTIVE AND PASSIVE NETWORKS. (3 cr per qtr; prereq 5012 or grad student

or #)
5500: Two-port parameters. indefinite admittance matrix, and their applications. Theory and testing of
positive real functions. SynthesIs of two-element kind networks and RLe drlvlng·point functions, Proper·
ties of two-port network functions. 5501 Relationship between parts of network functions, Butterworth,
Thomson, Chebyshev, and elliptic approximations; frequency transformation and distortion. SynthesIS of
LC. RC. and RLC two ports 5502 Properties and trequency compensation of operational ampldlers and
gyrators. SynthesIs of active RC filters by several methods. Sensitivity analysis and comparison of active
fliters.

5550-5551-5552. SWITCHING AND DIGITAL CIRCUITS. (3 or per qtr; prereq 5050 or #)
Transient response 01 junction diodes, bipolar and field-effect transistors: large-signal models of semi
conductor devices: bistable, monostable, and astable semiconductor circuits in discrete and microelec·
tronlc forms; phase·plane analysIs ollarge~slgnaloscillators: digital logic circuits, comparison of discrete
and integrated circuits; calculation of circuit response by approximate methods and by digital computer;
verification of circuit solutions by laboratory examples and problems.

5560. BIOMEDICAL INSTRUMENTATION. (4 cr; prereq #)
Biological signal sources. Electrodes. microelectrodes, other transducers Characteristics of amplifiers
for biomedical applrcatlons. NOise In biological signals. Filtering, record'lng, and dIsplay. Protection of
patients from electrical hazards. Experiments In neural and muscle stimulation, EKG and EMG recording,
neuron sImulation, fJlter'lng and low·no'ise amplifiers,

5610. ENGINEERING APPLICATIONS OF COHERENT LIGHT. (3 cr; prereq 5100 or Phys3011 or #; 31ect hrs per
wk)

Sources of coherent light. Coherent light beams with trea~ment of coherence, diffractIon, GaussIan
beams, and phase locking Properties and uses of crystalline matenals as modulators, Holography,
integrated optics. and laser-induced fusion

5620. ENVIRONMENTAL ACOUSTICS AND NOISE. (4 cr. prereq sr in IT or #; 3 lect and 1 rec hrs per wk)
Energy and Fourier methods With other quantItative aspects of nOise including spectra; special level, the
decibel and its utility; methods of noise source modeling: acoustic propagation effects, attenuation. Noise
Impact prediction methods for transportation systems and bUilding technology. Methods of nOise abate
ment, influence of criteria and standards

5630. CONTEMPORARY OPTICS. (4 cr; prereq 5100 or 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 of anisotropic media. Theory of image formation and spatial filtering
Properties of optical detectors.

5650. DYNAMICAL METHODS IN ELECTRICAL ENGINEERING. (3 cr; prereq grad student)
Lagrangian and Hamiltonian formulations of dynamics, with applications to electromagnetic systems.
Lagrange's equations; diSSIpative forces; normal coordinates and small oscdlatlons: Hamdton's equa·
tions; variational principles for 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 electromagnetic systems. Energy,
entropy, and thermodynamic potentials: application to electrically and magnetically polarizable materials,
rigid or elastic, piezoelectriCity, magnetostriction. thermoelectricity, reciprocal relations 10 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 electrrcal
engineering. Statistical ensembles, phase space, Liouville's theorem, the canonical ensemble, the parti
tion furction. Classical and quantum statistics. Relation between statistical mechaniCS and thermodynam·
ics. ClaSSical and quantum calculations of susceptibilities.

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 mechan
ICS. crystal structures, semiconductor properties; tranSistor action and other device phenomena; Influ
ence of surfaces. Treatment of actual deVices. Large-scale integrated-circuit pnnciples.

5666-5667-5668. MAGNETIC PROPERTIES OF MATERIALS AND APPLICATIONS. (3 cr per qtr; prereq #)
5666: Magnetic measurement techniques. phySIcal prinCIples ot magnetIsm, and propertIes of magnetic
materials with applications. 5667: Physical principles of crystalline and induced magnetic anisotropy,
magnetostriction, magnetic domainS and the magnetization process, flOe partlcles 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

5670. BASIC MICROELECTRONICS. (4 cr; prereq #; 2 lect and 3 lab hrs per wk)
Experimental and th'9oretical studies of the basic phySical processes used in microelectronic deVice
fabrication. Transistor and integrated-circuit layout, fabrication, and evaluation
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5700. INFORMATION THEORY AND CODING. (3 cr; prereq Stat 3091 or #)
Discrete information sources and channels, source encoding, the binary channel and Shannon's second
theorem Block codes for the binary channel.

5702. STOCHASTIC PROCESSES AND OPTIMUM FILTERING. (3 cr; prereq 5002. Stat 3091 or #)
StochastIc processes, linear system response to stochastic inputs. Gaussian process, Markov process.
Linear filtering, maximum likeHhood estimate, stochastic control.

5703. MODULATION SYSTEMS. (3 cr; prereq 5702)
Mathematical models and effects of nOise on modulation systems such as AM. FM. PCM. Data-communi
cation systems including frequency and phase-shift keying; bit-error probabilities.

5750. TOPICS IN SYSTEM ANALYSIS. (3 cr; prereq 5002 or grad student)
Linear system models, contro!!abllity. observabllity, stability. Structure of linear systems. Minimization on
inner-product spaces.

5751. OPTIMIZATION TECHNIQUES. (3 cr; prereq 5002 or grad student)
Finite dimensional optimizatIon, infinite dimensional optimization Controller synthesis for the linear,
quadratic problem.

5752. NONLINEAR SYSTEM DESIGN. (3 cr; prereq 5002 or grad student)
Charactenstics of nonlinear systems. analysIs of singular pOints, limit cycles, describing tunctions,
Lyapunov and Popov stability, computer simulation

5760. BIOLOGICAL SYSTEM MODELING AND ANALYSIS. (4 cr; prereq grad student or #)
Purposes of biological system modeling; advantages. limitations. and special problems. Models of nerve
excitation and propagation Biological control systems: respIratory system, cardiovascular system Sen
sory organs and vanous theories of perception. Limbs and locomotion. Biofeedback.

5802. ELECTRIC POWER SYSTEM ANALYSIS. (3 cr; prereq #)
Formulation of describing equations and advanced computer methods of analysis of large-scale electric
power systems. Applications to the load-flow problem. faulted system calculations. stability studies, and
economic environmental dispatch.

5805. ELECTRIC POWER SYSTEM ENGINEERING. (3 cr; prereq #)
Control of large power systems Power-system overvoltages and transients caused by faults, switching
surges, and lightning. AC and DC electric power transmission and distribution; overhead and under
ground. Environmental impact of electrical energy systems. Current research tOPiCS

5806. DIRECT·CURRENT POWER CONVERSION AND TRANSMISSION. (3 cr; prereq #)
General aspects of DC power transmission and comparison with AC transmission. Theory of operation and
control of solid state AC/DC power converters. Transients due to long DC transmission lines. System
protection and harmonic filtering. Environmental impact. Current research topics.

5820. ELECTROMECHANICAL SYSTEM DYNAMICS. (3 cr; prereq #)
Electromechanical transducers and rotatmg machines with emphasis on their dynamic performance in
sysfems. Stage models of machines. Computer-aided analysis of typical transient operations. Small-signal
analysis. TranSient stabilitl' of power systems. Electromechanical components in control systems. Engi
neering applications.

5851. APPLIED SWITCHING THEORY. (3 cr; prereq 5051 or #)
Boolean algebra Synthesi~) with practical logic circuits. Combinational logic hazards. Sequential circuit
theory and practical design techniques.

5852·5853. DIGITAL COMPUTER SYSTEMS. (3 cr per qtr; prereq 5851. CSCI 3101 or CSci 1101 or #)
Digital computer organization; register-level simulation; control unit design; microprogramming; memory
organization. Computer input-output techniques; anthmetic unit design; high-speed arithmetic; features
at larger computers.

8000. ADVANCED TOPICS IN NETWORK THEORY. (Cr ar [may be repeated for cr]; prereq #)
Advanced topics seJected from current or recently published "terature

8051·8052·8053. LARGE-SCALE INTEGRATED CIRCUITS. (3 cr per qtr; prereq #)
Standard LSI components including monolithic semiconductor memOries and microprocessors, with
emphasis on design of large arrays: popUlar technologies, circuit architecture, device design, and dy
namic response of MOS and bipolar arrays; deSign rules of principal technologies. layout topology. and
interactIve graphics.

8090. ELECTRONICS SEMINAR. (Cr ar [may be repeated for cr]. prereq #)
Current literature; individlJal assignments.

8100·8101·8102. PROBLEMS IN ELECTROMAGNETISM. (3 cr per qtr; prereq 5602 or equiv. #)
Static electric and magnetic fields. Antennas, free-space transmission, refraction and diffraction phenom
ena, wave guides, and circuits.
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8110·8111-8112. PLASMA PHYSICS. (3 cr per qtr; prereq 5652 or equiv. #)
Plasma theory: electron and ion 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: theory 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. ExtenSlOn to strings and membranes, acoustic elements, equations of
elasticity and waves in solid media, plates, and rods. Motion of compressible fluids and the acoustic
equattons, solutions of the wave equation, acoustic radiation, transmission, diffraction, etc. Waves in
inhomogeneous media, ray acoustics and nonlinear effects. Radiation pressure and shock waves.

8140. SEMINAR: PLASMA PHYSICS. (Cr ar [may be repeated for cr); prereq #)
Current literature; individual assignments.

8143. SEMINAR: MODERN OPTICS. (Cr ar (may be repeated tor cr], prereq #)
Current literature; individual assignments.

8150-8151. SOLID STATE PHYSICS. (3 cr per qtr; prereq 5653 or ~Phys 5151-5152-5153 or #)
(Same as Phys 8221-8222-8223) Fundamental properties of crystals; dynamics of the lattice and of
electrons in a periodic structure; effects of electric and magnetic fields on metals.

8152. MAGNETIC PROPERTIES OF SOLIDS. (3 cr; prereq 5652, 8151 or #)
(Same as Phys 8232) Properties of magnetic matenals In relation to exchange interactions and elementary
spin excItations.

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, drift and dIffusion. Utilization of semiconductor properties in
devices, especially devices of 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;
spontaneous magnetizatIOn; types of ordered magnetic structure. BehaVior of fine particles. Magnetic
microstructures; mlcromagnetics 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 crystals. Interac
tion of 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 performance of amplifiers, mIxes, solid-state devices, detectors, and sensitive
measuring equipment.

8190. SEMINAR: QUANTUM ELECTRONICS. (Cr ar [may be repeated for cr]; 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.

8204. SIGNAL DETECTION AND ESTIMATION THEORY WITH APPLICATIONS. (3 cr, §5704; prereq 5702 or #)
Risk theory approach to detection and estimation. Binary- and mUltiple-alternative detection of phase.
frequency, and, epoch time of signal. Applications to current electronic systems.

8211. CODING THEORY. (3 cr, §5701, prereq 5700 or #)
Error correcting codes; cyclic codes, finite 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 #]; prereq
5700, 5702 or #)

Selected special tOPICS associated with recent advances in statistical communication theory

8240. SEMINAR: COMMUNICATION. (Cr ar [may be repeated for crl; prereq #)
Current literature; individual assignments.

8250-8251-8252. ADVANCED CONTROL TOPICS. (3 cr per qtr; prereq #)
Adaptive and learning systems, discrete systems, invariance. optimum contra I of deterministic and
stochastic processes, modeling of phySical systems, and stability of dynamical systems.
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8253. LARGE-SCALE SYSTEM MODELS. (3 cr; prereq #)
Introduction to complex, multidisciplinary systems. Concepts useful in modeling of large systems: topolo
gical approaches: generali zed network and bond graphs. Economic variables and models. Determination
of variables and subsystem models. Examples from physical, economic, and business systems.

8254. STRUCTURAL TECHNIQUES IN ANALYSIS AND CONTROL OF LARGE·SCALE SYSTEMS. (3 cr; prereq
#)

Use of structural information in the analysis and control of large systems. Structural features encountered
in farge systems Partitioning, tearing, sImplifIcation, and aggregation as tools In analysis and control of
interconnected and hierarchical systems.

8255. CONTROL AND OPTIMIZATION IN LARGE-SCALE SYSTEMS. (3 cr; prereq #)
Goal setting in systems: utditJes and preferences: decision analysIs. Mathematical programming in
complex systems; decomOosltlon of programming and systems problems. Optimization and decision
analysIs in Interconnected and hierarchical systems

8256. TOPICS IN STOCHASTIC FILTERING AND CONTROL. 13 cr; prereq #)
Stochastic processes, mean square calculus, stochastic difference and differential equations, filtering via
innovations theory, Kalman-Bucy theory, engineering applications, suboptimum control of stochastic
systems

8260-8261-8262. NONLINEAR SYSTEMS. (3 cr per qtr; prereq Math 5512, #)
Nonlinear aspects of control systems: analytical and graphical methods of analysis and synthesis: sta~dity
studies via the method of l.yapunov; synthesis of dual·mode and relay control systems: nonlinear systems
subjected to random input: nonlinear filtering and estImation and their application to optimal control
synthesIs

8290. SEMINAR: CONTROL THEORY. ICr ar [may be repeated tor cr]; prereq #)
Current literature; individual assignments

8291. SEMINAR: SYSTEM THEORY. ICr ar [may be repeated for cr]; prereq #)
Current literature: individual assignments.

8300-8301-8302. ADVANCED POWER-SYSTEM TOPICS. 13 cr per qtr; prereq 5801 or #)
Power~system deSIgn and operatIOn. Steady·state and transient stability Ilmils. Economic operatJon of
interconnected systems, Surge phenomena and ferroresonance 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. ICr ar [may be repeated for cr]; prereq #)
Topics relating to physical processes involved in conversion of energy in its several forms to electrical
energy and to devices that exploit these processes.

8350. MODELS FOR COMPUTING MACHINES. (3 cr; prereq 5851 or #)
Descriptions of finite-state machines, derivations of machines from deSCriptions and v:ce versa. Infinite
state machines with access constraints; push-down automata; TUring machines. Relationships with
recursive lunction theory and formal languages. Some emphasis on the relationships between the models
and actual machines.

8352. ADVANCED SWITCHING THEORY. (3 cr; prereq 5851 or #)
Generation of fault tests for combinational and sequential machines: experiments on sequential ma
chines; simulatIon techniques; redundancy techniques; linear sequential circuits and codes: current
topics

8353. SEQUENTIAL CIRCUIT THEORY. (3 cr; prereq 5851 or #)
AnalysIs and synthesis of asynchronous sequential circuits; algebra of partitions: simplification of incom
pletely specified sequential machines: state assignments; current tOpiCS.

8355. COMPUTER ARCHITECTURE I. (3 cr; prereq 5853, CSci 5101 or #)
Systems requirements: trade-ofts in meeting the requirements. Von Neumann systems structure. Control
of single streams; specification, sequencing, algorithm structures. Memory systems; items, names, data
structures, segmentation, paging, cache memories. Pages systems. Examples selected from current
systems.

8356. COMPUTER ARCHITECTURE II. (3 cr; prereq 8355)
(Continuation of 8355) Input/output systems; deVices, controllers. and channels. Data manipUlation
schemes: registers, stac', and Instruction sets. Controlling related processes: multiprogramming, multi
processing, overlap, pipelines, parallel machines. Examples selected from current systems.

8390. COMPUTER SYSTEMS SEMINAR. ICr ar [may be repeated for cr]. prereq #)
Current literature; individual assignments.

8450. SPECIAL INVESTIGATIONS. (Cr ar [may be repeated for cr]; prereq 6)
Studies of approved topics, theoretical or experimental in nature

8451. ADVANCED TOPICS IN ELECTRICAL ENGINEERING. (Cr ar [may be repeated for cr]; prereq #)
Topics vary according to needs and available staff.
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8460. PLAN B PROJECT. (4 cr {no cr toward PhD]; may be taken once to satisty requirement tor Plan B master"s
degree ...may appear on master's program, but does not count 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 cr toward PhD]; may be taken once to supplement Plan B project(s) ..may not
be applied to 20-cr rninlmum in major field; prereq 8460. #)

Written report.

ENGLISH (Engl)
Professor

Paul K. Alkon
Chester G. Anderson
Thomas S. Clayton
Peter E Flrchow
J. DennIs Hurrell
Joseph J Kwiat
Andrew MacLeish
William A Madden
Robert E. Moore
Gordon W. 0' Brien
William A. Rosendahl
Martin Roth
Martin Steinmann, Jr.
Ellen J Stekert
George T. Wright

Associate Professor

J. Lawrence Mitchell, chairman
Robert Solotaroff. dlfeclor of graduate stUdy
Kent Bales
Robert L Brown
Michael Dennis Browne

Margery S Durham
Philip G. FUfla
Shirley N. Garner
Arthur I. Gelten
Madelon S Gohlke
Edward M. G"ffln
David B. Haley
C Michael Hancher
Gordon D Hirsch
Onwuchekwa Jemie
Calvin B. Kendall
Archibald I. Leyasmeyer
John J. McNally
Toni A McNaron
Donald Ross

Assistant Professor

Robert L. Brown
Julie A Carson
Lonnie J. Durham
Genevieve J. Escure
David B. Luke
Charles J. Sugnet

Degrees Offered-The department offers work leading to the MA and PhD.
degrees. There are two M.A. programs: one with an emphasis on language and
literature and one with an emphasis on writing. Both programs are offered under
Plan B only. The MA program with emphasis on language and literature can also be
completed through work in Continuing Education and Extension. For details, con
sult the director of graduate study in 205 Lind Hall.

Application for Admission-In addition to the application for admission to the
Graduate School, the department requires three letters of recommendation, scores
from the aptitude portion of the Graduate Record Examination, and a sample of
expository prose, such as a course paper. Other kinds of writing may be included.
Applicants who want the samples of their written work returned should enclose a
stamped, self-addressed envelope. Letters and GRE scores should be sent to the
d·irector of graduate study in the Department of English. The same set of letters of
recommendation and writing sample may be used to support an application for
financial aid. The department cannot consider an application complete until the
letters, scores, and writing samples are received.

The department admits students with a B.A. degree (but no M.A. degree) to the
MA program or to the PhD. program. An MA degree can be gained en route to the
Ph.D. degree; the first year of course work in the PhD. program might differfrom that
in the M.A. program, for the degrees have different requirements (listed below). The
primary difference between the two programs-at least during the first year-is in
terms of financial aid opportunities.

PhD. candidates are given priority in the assignment of teaching assistantships
and associateships. However, available positions are offered to MA candidates who
are academically superior, who have taught before, or who are in an advanced stage
of the program. Applicants who want such positions and who would like to work
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toward a Ph.D. should check "yes" after question 20 on the application for admission
and write "M.A., Ph.D." after question 15. This will constitute the application to the
Ph.D. program, though it is possible that a place in the M.A. program will be offered
instead. Ph.D. candidates who do not want teaching positions may refuse them and
still be admitted to the program; questions 15 and 20 should be marked appropri
ately. Applicants who want to work only toward the M.A. degree should write "M.A."
after question 15; a teaching assistantship or associateship may be offered if ques
tion 20 is appropriately answered.

Applicants for the Ph.D. program are normally admitted only once a year, in the
fall quarter. Application materials should be submitted by February 15. Applicants for
the M.A. program are admitted on a quarter by quarter basis. Application materials
should be submitted by August 15 for fall quarter, November 25 for winter quarter,
February 15 for spring qLlarter, and May 15 for either summer term.

Prerequisites-For major work, a minimum of 28 quarter credits in English, 12 of
which must be at the upper division level, including satisfactory courses in Chaucer,
Shakespeare, and Milton. Students who have a good academic record in their major
work in English but who have not had courses in all three of the authors named may
be allowed to make up some of those courses while completing their graduate
program.

For minor work, a minimum of 20 quarter credits in English including a course in
Shakespeare.

Candidates will ordinarily find it necessary to supplement their undergraduate
work with a considerable amount of independent reading.

Before registering for their first quarter of graduate work, students must consult
the director of graduate study.

Special Regulations Regarding Examination for the M.A. and the Ph.D. During
the Summer Session-During the summer session, written examinations for both
the M.A. and the Ph.D. are ordinarily given in the first term only. Oral examinations are
not given in either term except for students who are certain that they will not be in
residence or in the nearby area during the following fall quarter.

Additional information may be found in the following publications, obtainable in
205 Lind Hall: The Graduate Program in English, A Sample Ph.D. Qualifying Exami
nation, and the Annual List of 'Topics and Figures' Courses.

REQUIREMENTS FOR
THE MASTER OF ARTS DEGREE (PLAN B)

M.A. Program With Emphasis on Language and Literature

This M.A. program is designed to provide an opportunity for extending a stu
dent's knowledge of British and American literature and the English language. The
requirements established by the department are intended to insure that a student
acquires some familiarity with the literatures in the following areas:

1. Old English or linguistics
2. Middle English
3. Renaissance to 1660
4. The Restoration and eighteenth century
5. Nineteenth-century British literature
6. American Iiteratu re to 1900
7. Twentieth-century British literature
8. Twentieth-century American literature
9. Literary criticism
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Courses-Forty-four credits of course work are required, to include:

1. At least nine quarter courses completed in the Department of English. No
fewer than seven of these must be in British and American literature and the
English language. One course should be taken in each of the nine areas, but,
depending on the student's previous academic program and with the advis
er's approval, the requirement may be waived in as many as three areas.

2. Eight credits in related fields taken outside the Department of English.

3. At least two BOOO-level courses, one of which must be a seminar.

4. Three 5,000-word Plan B projects. A student may write one or more of them in
connection with a course taken for credit, or may register in Engl B970
(Independent Reading) and receive 3 credits for each of the three completed
projects. They may also be completed independent of course registration and
without credit. For details, consult the director of graduate study.

Examination-A written examination for the M.A. is given in the fall quarter,
spring quarter, and first term of summer session. (See special regulations regarding
examination above.) The examination, chiefly based on two works to be designated
about a quarter in advance, will emphasize close analysis and explication. For
details, consult the director of graduate study.

Language Requirement-A reading knowledge of one classical or modern
language approved by the director of graduate study. The requirement may be
satisfied in one of two ways, either by examination or by completing at the college
level at least 15 quarter credits in the language with a grade of A or 20 quarter credits
with an average grade of B. There are special programs of course work that satisfy the
requirement in French, German, Italian, Spanish, and some other languages. For
details, consult the director of graduate study.

M.A. Program With an Emphasis on Writing

This M.A. program is designed to provide an opportunity for students to develop
their writing skills, both through C0urses in which the writing of fiction, poetry, and
expository prose is taught and practiced, and through supporting studies of the
English language and literature.

Courses-Forty-four credits of course work are required, 36 of them completed
in the Department of English, to include:

1. Sixteen credits of writing courses. Normally, this includes four 4-credit
courses, three in the area of special Interest and at least one in another type of
writing.

2. A 4-credit seminar in writing.

3. Sixteen credits in language and literature. The four 4-credit courses must
include at least one with a theoretical orientation and one in linguistics.
Figure courses and historically organized genre courses are also recom
mended.

4. Eight credits in related fields outside the Department of English.

5. Two Plan B projects. Normally, one project would be completed in conjunc
tion with the seminar (e.g., a collection of poems or stories, a novella, a series
of essays or technical reports) and the other project would be a 5000-word
essay completed in conjunction with one of the courses in language or
literature.
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Examination and Language Requirements-The examination and language ~

requirements are the same as those for the MA program with emphasis on language I

and literature.

REQUIREMENTS FOR
THE DOCTOR OF PHILOSOPHY DEGREE

Admission-Whether students enter the Ph.D. program with a B.A., degree, with
an MA degree from another university, or as a result of distinguished work in the
M.A. program at Minnesota, they must, within a reasonable time period, take the
PhD. qualifying examination, which consists of the M.A. examination and a 3-hour
examination requiring tr,em to locate historically and analyze the style of several
extended passages of prose and verse. A sample of this latter examination may be
obtained in 205 Lind Hall.

Program-Candidates for the Ph.D. design their own program with the help of a
graduate adviser and the approval of the director of graduate study and the Graduate
School. On passing the Ph.D. qualifying examination, they should begin to construct
a coherent and unified program of doctoral studies, of which the logical last stage
will be the preparation of a dissertation. For some students such a program will
involve specialization in a particular area of study. Students may choose, for exam
ple, to concentrate on Victorian studies and take courses not only in English but also
in history, political science, theology, and other relevant fields; or they may choose to
concentrate on British or American literature of a specific period (probably not less
than 150 years) and elect courses in that area of study. Other students may choose a
less focused program and take courses over a broader spectrum of literary and
humanistic studies, as long as there is some pattern that gives shape to the total
program and permits a dissertation to emerge from it.

Courses-Each student's program will include the following (some of these
requirements may be satisfied by the same course or courses; some will probably
have been completed earlier):

1. Engl 8011-lntroduction to Advanced Literary Study. This course should be
taken during the first quarter of graduate study.

2. Two courses in literary criticism.

3. Three courses in English language or linguistics (courses in Old English
literature and one course in Middle English literature exclusive of Chaucer I
may be used to satisfy this requirement).

4. Five quarters of seminar work.

5. A minor or supporting program of 20 credits, of which at least 8 will normally
be taken outside the Department of English. For details, consult the director
of graduate study.

Examinations-In designing their program of studies, students will compile a
reading list of 50 to 75 primary and secondary works drawn from the area of their
doctoral studies: the preliminary oral examination will be based chiefly on these
works. After the preliminary oral, they will proceed to writing the dissertation. A final
oral examination will be given to candidates upon completion of the thesis and
certification by their committee that it is ready for defense.

Language Requirement-The candidate is required to have a thorough reading
knowledge of one classical or modern language approved by the directorof graduate
study, or a reading knowledge of two such languages. The candidate will ordinarily
be asked to demonstrate this reading knowledge by taking and passing with a grade
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point average of at least 3.25 a minimum of 12 credits of course workat the graduate
level (i.e., in courses at the 5000 level or above) in the appropriate language depart
ment. Such courses may be included in the candidate's supporting program; see the
director of graduate study for details.

GRADUATE MINOR IN ENGLISH

Prerequisites-A minimum of 16 quarter credits in English literature including a
course in Shakespeare.

Candidates for the master's degree (Plan A) taking a minor in English should
consult the director of graduate study in the Department of English.

5151. 18TH·CENTURY ENGLISH NOVEL. (4 cr)
Selected novels by such authors as Defoe. Richardson. Fielding, Smollett. Sterne. and Jane Austen.

5152. 19TH-CENTURY ENGLISH NOVEL. (4 cr)
Selected novels by such authors as Scott, Dickens. the Brontes, Thackeray, Eliot. and Hardy.

5153. 20TH-CENTURY ENGLISH NOVEL. (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 DRAMA. (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. comedy of manners, and sentimental comedy.

5174. DRAMA FROM CA. 1880 TO CA. 1920. (4 cr)
Beginnings of modern realism, naturalism, and expressionism in English and Continental drama.

5175. DRAMA SINCE CA. 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 POETS. (4 cr; prereq 5221)
Readings in Gower. Langland, and the Pearl-poet.

5221. CHAUCER I: THE CANTERBURY TALES. (5 cr)
Reading of The Canterbury Tates and introduction to Chaucer's language. Prerequisite for all courses in
Middle English literature (5215-5222).

5222. CHAUCER II: TROILUS AND CRISEYDE. (4 cr; prereq 5221 or equiv)
Troilus and selections from shorter poems.

5230. SPECIALIZED STUDIES IN RENAISSANCE LITERATURE AND CULTURE. (4 cr)
Topics Will be speCified in the Class Schedule.

5233. TUDOR AND ELIZABETHAN POETRY. (4 cr)
Selection from such 16th-century 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, extensive readings on particular topics. Course content varies with the term
and instructor.

5246, 5247, 5248. PROSE AND VERSE OF THE TUDOR PERIOD. (4 cr per qtr)
5246: From Skelton and More to Sackville and Ascham. 5247 From Sidney and Lylyto Lodge and Marlowe.
5248: Florio, Davies. Donne. the later Spenser. Bacon. others.
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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.

5261. MILTON. (4 cr)
Paradise Lost. Samson Agonistes. minor poems. Areopagitica. and often. although not always. Paradise
Regained.

5280. MAJOR RESTORATION AND 18TH-CENTURY WRITERS. (4 cr per atr [max 12])
Authors vary from year to y·ear 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 WR;ITERS. (4 cr per qtr)
Close examination of one. two. or three writers each quarter. Authors Will be specified in the Class
Schedule.

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 Art'st as a Young Man, and the first 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 figure's; historical and intellectual background; poetic theory. 5431: Beginnings to
1890. Typical authors: Taylor. Poe. Whitman. Bryant, Dickinson. 5432: Since 1890 Typical authors: Frost,
Stevens. Pound. Eliot. Moore. Williams.

5451,5452. AMERICAN NOVEL. 14 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. Dreiser. 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 2Cth centuries

5481,5482,5483. FOLKLORE. (4 cr per qtr; prereq 5481 for 5482 or 5483)
5481. Introduction to the different genres of folklore and the hl"tory of folklore scholarship. 5482:
Emphasis 'Jpon the ways in which diverse folklore genres have been treated by scholars; literary and
popular uses of tolklore. 5483; Trarning in the collection of folklore matenal.

5486·5487. FOLKSONG. (4 cr per qtr: prereq 5486 or # for 5487)
5486: The basIc folksong genres of the Anglo- and Afro-American tradillon. 5487: Emphasis upon his'ori
cal development of Anglo- and Atro-American folksong.

5513,5514. EARLY AMERICAN LITERATURE. (4 cr per qtr)
5513: Beglonlngs to fhe 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 AMIORICAN WRITERS. (4 cr per qtr)
One, two. or three figures 38 speCified in the Class Schedule. Typical figures: Whitman, Dickinson, Twain,
James, Howells, Crane.

5591. AMERICAN NATURALISM. (4 cr)
Origins and development. Typical authors: Howells, Crane, DreJser Norris, Wright. Farrell, Stembeck.

5593. BLACK WRITERS OF THE UNITED STATES. (4 cr)
Prose, poetry. and drama, with emphasis on writers of the 20th century.

5596. BLACK POETRY, 1746·1939. (4 cr. §Afro 5596)
The work of Phillis Wheatley, JupIter Hammon, Frances Harper, Pa'JI 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-American poetry since 1939. inclUding Langston Hughes, Melvin Tolson, Robert Hayden. Gwendolyn
Brooks, Amiri Baraka, Don Lee. Nikki Giovanni. Sonia Sanchez. and the "last poets."

5610. 20TH·CENTURY WRITERS. (4 cr)
Authors vary tram year to 'lear and will be specified in the Class Schedule
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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. Wnters
specified in the Class Schedule.

5632. THE ROMANTIC TRADITION. (4 cr)
Studies of one or more writers of the romantic period and of the 18th or 20th centuries, emphasizing either
the evolution of romanticism or Its contlnuallon into the 20th century

5651,5652. TECHNIQUES OF POETRY. (4 cr per qtr)
AnalysIs of poetry. 5651. Form and sound; meter, stanza. euphony, free verse 5652 Figurative language.
diction, syntax, imagery. metaphor.

5671. THEORY OF THE NOVEl. (4 cr)
British and American novels by such writers as Fielding, Austen, Dickens, James, and Joyce: special
attentIOn to theory of the novel as a genre.

5672. TECHNIQUES OF THE MODERN AND CONTEMPORARY NOVEL. (4 cr)
Readings in such writers as Joyce, Woolf, Faulkner, Nabokov, Pynchon, Barth, and. occasionally, conti
nental European or Lalln American wnters.

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); theories of comedy. 5693: Experimental and nonrealistic
drama.

5711. CLASSICS OF LITERARY CRITICISM. (4 cr)
An intensive stUdy of selected major works in the classic cntical 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, §CLit 5712)
A survey, in English translatIon, of basIc texts in Roman and Greek cri1icism, studied to recover their
original meanings as well as to trace their influence on later tradition; representative texts of English
neoclassical criticism up to 1700

5713. LITERARY CRITICISM: POPE TO ELIOT. (4 cr; prereq 5712)
Major texts of English and American CritiCism from 1700 to the modern period.

5714. MODERN AND CONTEMPORARY CRITICAL THEORY. (4 cr)
Readings in modern and "postmodern" literary Criticism, With attention to contemporary movements,
theory. and practice.

5753. LITERATURE AND THE OTHER ARTS. (4 cr)
An informal, highly tentative exploration 01 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.n English and Amencan literature and In aesthetIC theory; recordIngs:
gallery visits.

5815. HISTORY OF THE ENGLISH LANGUAGE. (4 cr; prereq 5851 or #)
Thedevelopment offhe 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 ,n 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; prereq 5851 or #)
History of the English language in the United States; significant regional vanation.

5843. AMERICAN SOCIAL DIALECTS. (4 cr; prereq 5851 or #)
Methods for and results of investigating social and class variation in American English; emphasis on urban
dialects.

5851. STRUCTURE OF MODERN ENGLISH. (4 cr. §3851)
Survey of modern English grammar dealing with English phonology, syntax, and semantics; variations and
change In English

5860. STUDIES IN THE ENGLISH LANGUAGE. (4 cr; prereq 5851 or #)
Topic (English phonology. syntax, or semantics) specified in Class Schedule.

5871. THE LANGUAGE OF LITERATURE. (4 cr; prereq 5851 or #)
The place of lIngUistic analysis in a theory of literary Criticism; stylistic analysis in Europe and America
since 1920: examination of theones of IIngulstlc description relevant to critical analysis; applications to
texts in prose and poetry.
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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 ENGL!SH AND AMERICAN LITERATURE. (4 C' per qtr)
Topics specified in the Class Schedule,

5940 or 5950. FIGURES IN ENGLISH AND AMERICAN LITERATURE. (4 cr per qtr)
Figures specified in the G,ass Schedule

8011. INTRODUCTION TO ADVANCED LITERARY STUDY. (4 cr)
Ends and methods of literary research, Including protessionalliterary crrticism. analytical bibliography,
and textual crtticlsm, with particular attention to basic reference works, critIcal and scholarly journals,
bibliographies of broad and narrow literary SUbJects, and forms of presenting results of cntical and
scholarly investigation.

8050. STUDIES IN SPECIAL SUBJECTS. (4 cr)
Topics specIfIed in the Class Schedule

8111 through 8119. PROSEMIN,~RS. (4 cr each)
Designed to acquaint students wIth some characteristic literature of a given penod 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 FlENAISSANCE STUDIES

8113. PROSEMINAR IN 17TH·CENTURY STUDIES

8114. PROSEMINAR IN 18TH-CENTURY STUDIES

8115. PROSEMINAR IN l~HE ENGLISH ROMANTIC MOVEMENT

8116. PROSEMINAR IN VICTORIAN STUDIES

8117. PROSEMINAR IN EARLY AMERICAN LITERATURE

8118. PROSEMINAR IN ·19TH·CENTURY AMERICAN LITERATURE

8119. PROSEMINAR IN :1OTH-CENTURY BRITISH AND AMERICAN LITERATURE

8210 through 8810. SEMINARS. (4 cr each)
Descflptive title given in Class Schedule.

8210. MEDIEVAL STUDIIES

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 FOL~:LORE

8510. STUDIES IN EARLY AMERICAN LITERATURE

8530. STUDIES IN 19TH·CENTURY AMERICAN LITERATURE

8540. AUTHORS OF THE AMERICAN RENAISSANCE

8590. STUDIES IN AFRI)-AMERICAN LITERATURE

8610. STUDIES IN 20THI·CENTURY BRITISH AND AMERICAN LITERATURE

8650. STUDIES IN POETRY

8670. STUDIES IN PROSE FICTION

8690. STUDIES IN DRAMA

8710. STUDIES IN CRITICISM

8750. STUDIES IN AESTHETICS

8810. STUDIES IN THE ENGLISH LANGUAGE

8970. INDEPENDENT READING. (l·lS cr; prereq #)
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English as a Second Language

Composition (Comp)
5101,5102,5103. ADVANCED FICTION WRITING. (4 cr per qtr: SoN only: prereq #)

For students with considerable experience In writing fiction

5104,5105,5106. ADVANCED POETRY WRITING. (4 cr per qtr: SoN only. prereq # for 5104 and 5106)
For students wIth considerable experience In writing poetry ConcentratIon In wInter quarter on contem·
porary poetry texts

5107,5108. ADVANCED NONFICTION WRITING. (4 cr per qtr: prereq #)
For students with considerable experience In writing nonfiction

8201,8202,8203_ GRADUATE SEMINAR: WRITING. (4 cr per qtr. prereq #)

ENGLISH AS A SECOND LANGUAGE

This program is designed to prepare teachers of English as a second language.
The program leads to a master of arts degree.

Prerequisites-An undergraduate major in English education, English, linguis
tics, or a foreign language, or other preparation acceptable to the Admissions
Committee on English as a Second Language.

Master's Degree-Offered only under Plan B. Of the minimum 44 credits re
quired, 33 credits are completed in specified courses, listed below. Before determin
ing their electives, students should consult the director regarding relevance of their
selections to their individual goals All candidates must pass a final oral examination.
Normally 1V2 years will be required to complete the degree.

Language Requirement-Knowledge, demonstrated by examination, of one
language foreign to the student.

Minor-The minor comprises the required courses except Ling 5002, Ling 5701,
and Ling 5722 (a total of 22 credits).

See listings of the appropriate departments for descriptions of courses.
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Professor

Betty W, Robinett, director of program,
director of graduate study

Associate Professor

Bruce T Downing
Larry G, Hutchinson
Amy L Sheldon

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

In addition, for those who do not have undergraduate majors in English, 8 credits
of 19th- or 20th-century British or American literature.

SUGGESTED ELECTIVES

Structure of a foreign language (not English)-See language department list-
ings.

Engl 5815-History of the English Language
Engl 5831-American English
Engl 5843-American Social Dialects
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Ling 5201, 5202-lntroduction to Syntax
Ling 5702-Second Language Acquisition
Ling 5723-English as a Second Language: Materials
Ling 5751, 5752-Applied Transformational Grammar
Ling 5805--Psycholinguistics
Ling 5821-Sociolinguistics
SeEd 5385--Planning and Assessing Second Language Instruction
Spch 5451-lntercultural Speech-Communication

ENTOMOLOGY, FISHERIES, AND WILDLIFE

I

]
Professor

Milton W. Weller, head
Roger D. Price, dlfeclor of graduate

study, entomology
Thomas F. Waters, director of graduate

study, fishenes
Manon A Brooks-Wallace
Huai C. Chiang
EdWin F. Cook
Laurence K. Cutkomp
L. D Frenzel, Jr
Basil Furgala
Philip K. Harein
Alexander C. Hodson (emeritus'l
Herbert M. Kulman
William H. Marshall (emeritus)
William E Miller
Allan G. Pelerson
Edward B. Radcliffe

A. Glenn Richards (emeritus)
Ulysses S Seal
Donald B S,n,fl
John R. Tester
James C Underhill
Franklin G Wallace

Associate Professor

Peter A. Jordan, director of
graduate stUdy, wild/de

Harold 0 Batzer
Gary E Duke
Richard L. Jones

Assistant Professor

Ira R Adelman
James A. Cooper
William J Mattson, Jr.

Prerequisites-For admission, BA or B.S. degree with a major in some zoologi
cal science is acceptable, but preference is given to students with a broad grounding
in basic science courses Three letters of recommendation from persons well ac
quainted with the student's academic record are required. Graduate Record Exami
nation (GRE) scores are required for applicants in fisheries and wildlife and are
recommended for applicants in entomology. When registering for the GRE students
should list "entomology" as the department code, since entomology, fisheries, and
wildlife are merged for GRE purposes.

Language Requirement-Reading knowledge of foreign languages is advised
but not required for either the master's or Ph.D. degree, except that for the Ph.D.
degree, a reading knowledge of foreign languages must be acquired as part of the
major program when such skill is needed to support the student's research objec
tives.

Major Fields-Work leading to the master's and Ph.D. degrees is offered in
entomology, fisheries, and wildlife.

Master of Science Degree-Recommended under Plan A, but Plan B may be
accepted on an individual basis, at the option of the adviser and the advisory
committee. Candidates for the master's degree, under Plans A or 8, must pass a final
written and final oral examination.

Doctor's Degree-It is recommendea that candidates for the Ph.D. degree earn
the master's degree under Plan A.
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Entomology (Ent)
5001. BASIC ENTOMOLOGY. (Cr ar; prereq #) Staff

Provides a special arrangement for making up certain deficiencies in biological background.

50205U. 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 tops, collection and
Identification of Insects, as well as studies of general morphology, lite hlsfones, and habitats of local
species.

5025. INSECT MORPHOLOGY. (5 cr; prereq 3175 or #) Cook
Comparative studIes of external and internal anatomy and histology of insects; phylogeny and function.

5026. EMBRYOLOGY AND DEVELOPMENT OF INSECTS. (5 cr; prereq 5025. Chem 3302. #) Brooks-Wallace
Reproductive behavior. embryology. and postembryonic development of insects.

5027.' INSECT PHYSIOLOGY. (5 cr: prereq #. B,oC 5001 and 5002 or MdBc 5100 recommended) Jones
Essential processes of insects. Includes nerve and muscle mechanisms. energy metabolism, resplTation,
nutritIOn and digestion, excretion, regUlation and interactions of processes, sensory mechanisms and
behavior.

5050.' FOREST ENTOMOLOGY. (4 cr; prereq foresfry major or #) 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: pre'eq 3175 or equiv or #; oHe'ed 1978-79 and alt yrs) Cook
Identification and biology of aquatic and littoral insects In all stages.

5133. INSECT TAXONOMY. 15 cr; prereq 3175 or equiv) Cook, Price
Identification of adults and immatures of taxa within insect orders.

5134. ADVANCED INSECT TAXONOMY. (5 cr; prereq 3175 or equiv, 5133) Cook
Procedures of systematic entomology, systematic literature, zoological nomenclature, use and construc
tion of keys, and presentation of results of systematlc research.

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. 14 cr; prereq 1005 or #. %211, ~5212) RadclrHe
Management of insect, mite, and weed populations through integration of various methods and tech
niques (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.

5211." CURRENT TOPICS: INTEGRATED PEST MANAGEMENT. (1 cr; prereq 5210 or f5210. #) Radcliffe
Student rec,tatlons and group diSCUSSion of current topics relating to Integrated pest management.

5212. ENTOMOPHAGOUS INSECTS. (2 cr; prereq 1005 or 3175 or 5050; oHered 1978-79 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
equlv or #) Peterson

(Same as PIPa 5215) Insect transmission and dissemination of plant pafhogens; 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 incll005 or #;
offered 1978-79 and alt yrs) Cutkomp

Methods and principles of insect control. Individual projects.

5252. STORED PRODUCT PEST MANAGEMENT. (4 cr; prereq 1005 or 3175 or #) 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 or equiv, course in ecology. #)
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.

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) Chiang

Experimental approach to study of environmental factors affecting animal populations.
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5425. SPECIAL LECTURES IN E,NTOMOLOGY. ICr ar; offered when feasible)
Lectures and/or laboratories in special fields of entomological research, which may be given by a visiting
scholar or regular staff member.

5500. PROBLEMS IN MICROTECHNIQUE. (Cr ar; prereq #) Brooks·Waliace
GUidance tor independent study of material of student's choice, with special reference to Insects.

5890su. RESEARCH PROBLEMS AT ITASCA IN ENTOMOLOGY. ICr ar; prereq #) Staff

5901. SPECIAL PROBLEMS IN ENTOMOLOGY. ICr ar; prereq #)
Individual field, laborafOf'(, or library studies in vanous aspects of entomology

8200•. SEMINAR. ICr ar [may be repeated for cr]; prereq #)
Oral and written 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. ICr ar. prereq 8:105. For 5101 or #) Kulman
Lectures on and group diScussIons of current problems and research. VIsiting specialists will frequently
participa:e,

8300.. EXPERIMENTAL ECOLOGY LABORATORY. 12 cr; prereq 5400 or f,5400) Chiang
Companion course 01 En: 5400.

8305.. INSECT ECOLOGY. (3 cr; prereq 5400 or #) Chiang
Dispersa:, distribution, abundance, natural control, and related problems

8323.. TOPICS IN INSECT PHYSIOLOGY. ICr ar; prereq #) Jones
Lectures, diScussIons, and individual laboratory problems

8350.. INSECT MICROBIOLOGY. (5 cr; prereq #; offered 1979·80 and all 'Irs or when demand warrants) Brooks
Wallace

Relationships between insects and microorganisms; physiological, anatomical, and pathologIcal aspects.

8400. INSECTICIDES AND THEIR ACTION. (3 cr, prereq 15 cr ;nc11005 or eqUiv or #, Inorganic and organic
chemistry; offered 1979-80 and all yrs) Cutkomp

Chemistry, physlOlogical action, toxicology of insecticides.

8405. INSECTICIDES LABORATORY. 12 cr; prereq 84000requiv or<8400; offered 1979-80and all yrs) Cutkomp
Researctl training In fielc of study discussed in Ent 8400.

8500.. RESEARCH IN ENTOMClLOGY. ICr ar; prereq #) Staff

Fisheries (FW)
5103. BASIC FISHERY BIOLOGY. ICr ar; prereq #)

Opportunity to enhance background in fishery biology.

5279. SPECIAL LECTURES IN r=ISHERIES. ICr ar; offered when feasible)
Lectures and/or laboratories In special fields of fishery biology giv'3n by a visiting scholar or regular staff
member

5280. SENIOR SEMINAR: FISHERIES. 11 cr)
DISCUSSIon and presentallon of papers ;n fisheries and related subjects.

5393. SPECIAL PROBLEMS IN FISHERY BIOLOGY. (Cr ar; prereq #)
IndIVidual field, library, a ld laboratory research In vaflQUS areas of fishery biology.

5450. TECHNIQUES OF FISHEFIY BIOLOGY. (4 cr, prereq 3052, EBB 581:3 orGeo 5601, EBB 5136 or #) Waters
Basic methods used In fisheries research and management: lake and stream survey methods. mapping,
chemica and biological sampling: methods of fish collection, uSe of nets and traps, fish toxicants,
electrofishing; tagging and markmg: methods of creel census.

5451. ECOLOGY OF FISHERY POPULATIONS. 14 cr; prereq 5450 or #) Spangler
RelatIOnship of fIshery populations to IimnoJogical conditIons; factors influencing strength of year
classes; influence of climatological factors on fish growth; species Interactions as related to population
structure; Influence of natural and fishing mortality rates on structure and yield of exploited populations:
fishery Yield models.

5452. FISHERY MANAGEMEN1r. (4 cr; prereq 3052. EBB 5813 or #) Spangler. Waters
Fundamentals of popul.e.tlOn control; use of fishing regulations; habitat development; water quality
control; use of artificial stocks for population maintenance: relationship between sport and commercial
fisheries, including economic aspects; fundamentals of hatchery practIce: pond management.

5454.. FISHERY ECOLOGY OF POLLUTED WATERS. (4 cr; prereq 5452, Chem 1006. #) Adelman
TOXICity testing, determlration ot water quality crrteria and biologIcal effects of various pollutants on fish
and fish production; rela'ionsh,ps at fish biology and ecology to water pollution problems. and methods
for study and solutIOn of problems.
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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 fopics from current literature 'n
fisheries biology and management, Lectures by and discussions with faculty members and visiting
specialists.

8364.' RESEARCH IN FISHERY BIOLOGY. (Cr ar; prereq #) Staff

8448·8449t.' FISHERY BIOLOGY. (3 cr per qtr; prereq 5453, Ent 5400, Stat 5021 or equiv or #; offered 1978-79
and alt yrs, or when demand warrants) Spang ler

Methods and theory of fishery biology; age and rate of growth, populations, mortalify, and harvest; IOdices
of productivity.

8451. PRODUCTION BIOLOGY OF FISHERY ENVIRONMENTS, (4 cr; prereq 5450, Ent 5400 or EBB 3001, Staf
5021 or #; offered 1978-79 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.

8455. FISHERY ECOLOGY OF POLLUTED WATERS LABORATORY, (3 cr: limited to 6 students: prereq 5454 and
#) Adelman

Techniques for conducting acute and chronic bioassays, physiological tests, and analysIs of results. Field
study of polluted envIronment and use of biological indices.

Wildlife (FW)
5106. BASIC WILDLIFE BIOLOGY. (Cr ar; prereq #)

Opportunity to enhance background in wildli'e biology.

5129, MAMMALOGY. (5 cr, §EBB 5129: prereq BiOi 1106 or 3011 or #) 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 WildlIfe biology given by a visiting scholar or regular staff
member.

5281, SENIOR SEMINAR: WILDLIFE. (1 cr)
OisctJssion and presentation of papers in wildlife and related subjects.

5398. SPECIAL PROBLEMS IN WILDLIFE BIOLOGY, (Cr ar: prereq #)
Individual field, library, and laboratory research In various areas of wildlife biology.

5561. WILDLIFE ECOLOGY, MANAGEMENT I. (4 cr; prereq 3052, 5129, EBB 3004, 5134 or 5834, #. courses in
sOils, plant and animal phYSiology, experimental or field vertebrate ecology, and plant ecology
recommended)

Review of ecological background for wildlife management. of the development of programs in the field,
and of the organizations working with fisheries and wildlife programs.

5562, WILDLIFE ECOLOGY, MANAGEMENT II. (4 cr: prereq 5561 or #) Cooper
Characteristics of wildlife populations relevant to management, inclUding natality, recruitment and mor
tality rates, denSity and behavior.

5563. WILDLIFE ECOLOGY, MANAGEMENT III. (3 cr: prereq wildlife sr or #) Jordan
Habitat relationships of bird and mammal popUlations and ecological basis for habitat management.
Lectures, readings, library work, projects, and local field trips.

5890su, RESEARCH PROBLEMS AT ITASCA IN WILDLIFE, (er ar: prereq #) Staff

8200., SEMINAR. (Cr ar [may be repeafed for cr); 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 faculty members and Visiting specialists.

8377.' RESEARCH IN WILDLIFE BIOLOGY. (Cr ar: prereq #) Cooper, Duke, Frenzel, Jordan, Seal, Sin iff, Tester,
Weller

8574.' WILDLIFE MANAGEMENT: UPLAND GAME. (3 cr: prereq 5563 or #: offered 1979-80 and alt yrs)
Survey of upland game, bird management problems in North America.

8575,' WILDLIFE MANAGEMENT: WATERFOWL. (3 cr, prereq 5563 or #: offered 1978·79 and alt yrs) Cooper
Life histories, ecology, and management of North American waterfowl.

8576. WILDLIFE MANAGEMENT: LARGE MAMMALS. (4 cr: prereq #; offered 1979-80 and alt yrs) Jordan
Comprehensive survey of ecology of ungulates and large carnivores, emphasizing North American spe
CIes, with special reference to harvest, protection, and other management objectives.
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Fields of Instruction

Students may also want to consider the following courses, offered by other
departments:

FOR ENTOMOLOGY
EBB 5029. POPULATION ECOLOGY

EBB 5124. EXPERIMENTAL PARASITOLOGY

EBB 5869. PHYSIOLOGICAL ECOI.OGY

FOR FISHERIES
EBB 5136. ICHTHYOLOGY

EBB 5869. PHYSIOLOGICAL ECOI.OGY

FOR WILDLIFE
AnSc 5320. AVIAN PHYSIOLOGY

AnSc 5322. REPRODUCTIVE PHYSIOLOGY

AnSc 5323. COMPARATIVE PATIIERNS OF VERTEBRATE REPRODUCTION

EBB 5014. PLANT COMMUNITIES

EBB 5022. COMPARATIVE ETHOl.OGY

EBB 5029. POPULATION ECOLOC;Y

EBB 5134. INTRODUCTORY ORNITHOLOGY

EBB 5154. BEHAVIORAL AND PHYSIOLOGICAL ECOLOGY

EBB 8003. ANALYSIS AND MODELING OF ECOLOGICAL SYSTEMS

EBB 8061. SOCIAL SYSTEMS

ENVIRONMENTAL HEALTH (PubH)
1

1

Professor

Conrad P. Straub, head
Donald E. Barber. director of

graduate study
Richard G. Bond
Velvl W. Greene
Harold J. Paulus
Irving Pflug
Donald Vesley
W. Dixon Ward

Associate Profossor

Roger L Defloos
James E Long
Alan L Orvis (Mayo Graduate

School, Rochester)
Rexford Singer
Lee D. Stauffer

Assistant Professor

Walfer H. Jopke
Charles E. McJilton
Orlando R. Ruschmeyer

Degrees Offered-M.S. offered under both Plan A and Plan B; and Ph.D.

Emphases Available Within the Major-Air pollution, environmental biology,
hospital engineering, institutional environmental health, occupational health and
safety, radiological health, water hygiene.

Prerequisites-A bachelor's degree from a recognized college or university,
preferably with a major in engineering or in one of the biological or physical sciences
although students with other backgrounds may be considered. If preparation ap
pears to be 1I1adequate, certain additional courses may be required.

Master's Degree Program Requirements-The program requires a minimum of
11 months of study. Candidates are expected to complete required core courses as a
part of the major and are expected to include courses in administration, biometry,
epidemiology, and toxicology either in their major or as one of their related fields.

Final Examination for the Master's Degree-Candidates will be examined orally
unless otherwise specified by the examining committee and the director of graduate
study.
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Environmental Health

Ph.D. Degree Program Requirements-Candidacy for the Ph.D. program im
plies the prior completion of a master's degree or equivalent in environmental health.

Language Requirement-For the master's degree, none. For the doctorate, at
the discretion of the adviser, the requirement may be met by either reading knowl
edge of two foreign languages, one foreign language and additional course work, or
no language and additional defined course work.

Note-For descriptions of the following courses, see the Public Health section of
this bulletin.

5150. TOPICS IN ENVIRONMENTAL HEALTH. (Cr ar: prereq #) Staff

5159. SEMINAR: ENVIRONMENTAL HEALTH. (Cr ar: prereq #)

5161. ADMINISTRATION OF ENVIRONMENTAL HEALTH PROGRAMS. (3 cr: prereq #) Bond

5169. SEMINAR: ENVIRONMENTAL HEALTH ADMINISTRATION. (Cr ar; prereq #) Bond

5170. TOPICS IN ENVIRONMENTAL BIOLOGY. ICr ar: prereq #) Staff

5171. ENVIRONMENTAL MICROBIOLOGY. (3 cr; prereq MlcB 3103 or #) Greene

5172. ENVIRONMENTAL MICROBIOLOGY LABORATORY. (2 cr: prereq 5171, #) Greene, Vesley

5177. PUBLIC HEALTH BIOLOGY. (3 cr: prereq #) Ruschmeyer

5180. TOPICS IN AIR POLLUTION. ICr ar: prereq #) Staff

5181. INTRODUCTION TO THE AIR POLLUTION PROBLEM. (3 cr: prereq #) Paulus

5182. AIR POLLUTION CONTROLS AND SURVEYS. (3 cr: prereq 5181 or #) Paulus

5183. PROBLEMS OF AIR POLLUTION CONTROL. (Cr ar: prereq 5181. #) Paulus

5184. AIR ANALYSIS I. (3 cr; prereq 5181, 5183. or 5211, #) Paulus

5185. AIR ANALYSIS II. (3 cr; prereq 5184) McJllton. Paulus

5190. TOPICS IN INJURY CONTROL. (Cr ar; prereq #) Staff

5192. HOSPITAL SAFETY. (3 cr; prereq #) Herron

5193. CHEMICAL LABORATORY SAFETY. (1 cr; prereq #) Herron

5194. OCCUPATIONAL SAFETY. (2 cr; prereq #) Herron

5200. TOPICS IN RADIOLOGICAL HEALTH. (Cr ar: prereq #) Staff

5201. MEASUREMENT AND APPLICATION OF IONIZING RADIATION. 13 cr lect and lab. 2 cr lect only; prereq #)
Barber

5202. ENVIRONMENTAL RADIOACTIVITY. (3 cr lect and lab. 2 cr lectonly; prereq 5201 orequiv) Barber. Straub

5207. RADIATION PROTECTION CRITERIA FOR HOSPITALS. (2 cr; prereq #) Barber. Wollan

5209. SEMINAR: HEALTH PHYSICS. (1 cr: prereq #) Barber

5210. TOPICS IN OCCUPATIONAL HEALTH. (Cr ar; prereq #) Staff

5211. INDUSTRIAL HYGIENE ENGINEERING. (3 cr; prereq #) McJilton

5212. VENTILATION CONTROL OF ENVIRONMENTAL HAZARDS. (3 cr; prereq 5211. #) McJllton

5213. PUBLIC HEALTH ASPECTS OF TOXIC PRODUCTS. (2 cr: prereq 5215) Long

5215. APPLIED OCCUPATIONAL TOXICDLOGY. (3 cr: prereq 5181 or 5211 or #) Long

5220. TOPICS IN FOOD SANITATION. (Cr arc prereq #) Staff

5221. INSTITUTIONAL FOOD PROTECTION PROGRAMS. (3 cr; prereq #) Jopke

5222. FOOD SANITATION. (3 cr; prereq #) Jopke. Pflug

5230. TOPICS IN INSTITUTIONAL ENVIRONMENTAL HEALTH. (Cr ar: prereq #) Staff

5231. ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES I. (4 cr; prereq #) Vesley

5232. ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES II. 14 cr; prereq #) DeRoos

5233. BIOHAZARD CONTROL IN BIOMEDICAL LABORATORIES. (2 cr; prereq 5171, 5231. #) Vesley

5240. TOPICS IN WATER HYGIENE. (Cr ar; prereq #) Staff

237



Adjunct Assistant Professor

David Stickle, DrP.H,

Fields of Instruction

5241. ENVIRONMENTAL HEALTH ASPECTS OF WATER SUPPLY SYSTEMS. (3 cr; prereq #) Straub, Singer

5242. ENVIRONMENTAL HEALTH ASPECTS OF GROUNDWATER SYSTEMS. (2 cr; prereq #) Singer

5244. ENVIRONMENTAL HEALTH ASPECTS OF WASTEWATER SYSTEMS. (3 cr; prereq #) Straub, Singer

5261. ENVIRONMENTAL TOXICOLOGY. 13 cr; prereq #) Long

8002. FIELD OBSERVATION OF SELECTED PUBLIC HEALTH PRACTICES. (Cr ar; prereq #) Staff

8150. RESEARCH: ENVIRONMENTAL HEALTH. (Cr ar) Staff

8170. RESEARCH: ENVIRONMENTAL BIOLOGY. ICr ar; prereq #) Ruschmeyer

8180. RESEARCH: AIR POLLUTION. (Cr ar; prereq #) Paulus

8190. RESEARCH: INJURY CONTROL. (Cr ar; prereq #) McJilton

8200. RESEARCH: RADIOLOGICAL HEALTH. ICr ar; prereq #) Barber

8201. RADIATION DOSIMETRY. (3 cr; prereq #) Barber

8202. RADIATION DOSIMETRY LABORATORY. (1 cr; prereq ~8201) Barber

8208. FIELD PRACTICE IN RADIOLOGICAL HEALTH. ICr ar; prereq #) 13arber

8210. RESEARCH: OCCUPATIONAL HEALTH. (Cr ar; prereq #) McJilton

8211. HEALTH SURVEY OF MAI~UFACTURING PROCESSES. (2 cr; prereq 5211, #) McJilton

8218. FIELD PROBLEMS IN OCCUPATIONAL HEALTH. 13 cr; prereq 52tl, 5212, or ~5213, #) McJilton

8220. RESEARCH: FOOD SANITATION. (Cr ar; prereq #) Pflug

8230. RESEARCH: INSTITUTIONAL ENVIRONMENTAL HEALTH. (Cr ar; prereq #) Vesley

8240. RESEARCH: WATER HYG,IENE. (Cr ar; prereq #) Straub

8260. RESEARCH IN ENVIRONMENTAL TOXICOLOGY. ICr ar; prereq .!) Straub

EPIDEMIOLOGY (PubH)
Professor

Leonard M. Schuman, M.D, MS.,
chairman, airector of graduate study

R. K. Anderson, DVM, M.P.H.
Stanley L. Diesch, 0 V.M .. M.P.H.
Lawrence H. Mesk,", DD.S" M.S,D.,

M,P.H., PhD

Degrees Offered-M.S.• under Plan A and Plan B; and Ph.D,

Emphases Available Within the Major-Acute infectious or chronic disease
epidemiology and epidemiologic applications of evaluative methods.

Prerequisites-Specialized training in epidemiolo~IY is offered to qualified grad
uates in medicine, dentistry, and veterinary medicine, Other students with adequate
background in biological or physical sciences or with clemonstrated competence in
investigative work may be admitted, Since positions in the program are relatively
limited. selection of candidates is competitive with respect to background of instruc
tion and experience presented.

Application Deadline-It is advisable that applicants for both the M.S. and Ph.D.
degree programs plan to begin their studies in the fall quarter of the academic year.
Under special circumstances this requirement may be waived and entry permitted in
other quarters. particularly for Ph,D. applicants with graduate background in epide
miology or closely related fields. Applications must generally be completed by April
15.

Special Major Field Requirements-Ail applicants for the M.S. and Ph.D. degree
programs must submit to the director of graduate study of the department a resume
of their educational and work experiences. particularly those that are health related;
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Epidemiology

submit a one- to two-page statement of their purpose or objectives in obtaining
instruction and experience in epidemiology; and arrange to have a minimum of three
letters of recommendation submitted from individuals familiar with their scholastic
achievement or professional experience.

Master's Degree-Candidates will usually elect a curriculum under Plan B
(master's degree without thesis) and will be required to present a minimum of 44
quarter credits. A Plan A program may be authorized, depending upon the availability
of research material and the feasibility of completing the research in the time
available. Candidates other than physicians, veterinarians, dentists, or others with
professional experience may qualify for the M.S. degree in epidemiology upon
completion of a 2-year (6-quarter) program of study that includes selected advanced
courses in basic medical sciences and participation in field investigations.

Final Examination for the Master's Degree-Gandidates will take an oral exami
nation.

Doctor's Degree-Applicants will usually present a degree in medicine, dentist
ry, or veterinary medicine; others with adequate background in the biological or
physical sciences or with demonstrated competence in investigative work may be
accepted. Students majoring in epidemiology will offer a minor in a related field.

The doctoral program is designed to help students develop proficiency in epide
miologic investigation requisite for careers in service, research, or teaching in health
agencies and institutions. It includes instruction in scheduled courses, with latitude
in electives suitable to the student's background, interests, and needs. This is
supplemented with participation in ongoing field research designed to provide
increasingly complex experiences commensurate with the student's development.
For successful completion of the thesis requirements, the candidate will design and
carry out an original field investigation of acceptable complexity and sophistication.

Language Requirement-Reading knowledge of foreign languages is advised
but not required for either the master's or Ph.D. degree, except that for the Ph.D.
degree a reading knowledge of foreign languages must be acquired as part of the
major program when such skill is needed to support the student's research objec
tives.

Minor Requirements for Students Majoring in Other Fields-For the master's
degree, 9 credits selected by the minor adviser on the basis of the candidate's major
field of study. For the doctor's degree, 24 credits selected by the minor adviser on the
basis of the candidate's major field of study.

For descriptions of many of the following courses, see the Public Health section
of this bulletin.

5330.· EPIDEMIOLOGY I. (5 cr; prereq course in microbiology or # and 5405. 5406 or 5407 or 5450 or 5451 or #)
Schuman

5331. FUNDAMENTALS OF BIOSTATISTICS. (3 cr) Visiting lecturers

5332. FUNDAMENTALS OF EPIDEMIOLOGY. (3 er) VISiting lecturers

5333. BIOLOGICAL BASES AND EPIDEMIOLOGY OF HEALTH AND DISEASE. (4 cr; prereq course in microbiol
ogy, 3-cr course in biostatistiCS or #) Schuman and staff

5335." EPIDEMIOLOGY II. (3 er; prereq 5330) Schuman

5336. INFECTIOUS DISEASE EPIDEMIOLOGY. (3 cr; prereq basic epidemiology and biostatistics) Visiting
lecturers

5337. SEROLOGIC EPIDEMIOLOGY. (3 cr; prereq basic epidemiology and biostatistics) Visiting lecturers

5338. HOSPITAL EPIDEMIOLOGY: NOSOCOMIAL INFECTIONS AND ADVERSE DRUG REACTIONS. (3 er;
prereq basic epidemiology and biostatistics) ViSiting lecturers
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5339. EPIDEMIOLOGY OF DISEASES DUE TO DRUGS AND OTHER THERAPIES. (2 cr; prereq basic epidemiol
og\ and blostatisllcs) Visiting lecturers

5340. EPIDEMIOLOGY: STRATEGIES AND METHODS. (3 cr; prereq 5330, 5407. #) Schuman and staff

5341. HEALTH SURVEY METHODS. (2 cr; prereq basic epidemiology and I,iostatistics) Visiting lecturers

5342. PUBLIC HEALTH BACTERIOLOGY. (Cr ar; prereq MicB 5216. 5232, 5234. #) Stickle

5345. EPIDEMIOLOGY OF CANCER. (3 cr; prereq basIc epidemiology and biostatistics, 5357 or~5357) Schuman
and visIting lecturers

5346, EPIDEMIOLOGY OF CARDIOVASCULAR DISEASES. (3 cr; prereq basic epidemiology. biostatistics. 5357
or '5357) VIsiting lecturers

5347. EPIDEMIOLOGY OF MENTJ'L DISORDERS. (2 cr; prereq basic epidemiology and biostalistics) V,s,llng
lecturers

5348. EPIDEMIOLOGY OF NEUROLOGIC DISEASES. (2 cr; prereq basic epidemiology and biostatistics) Visiting
lecturers

5349: EPIDEMIOLOGY OF CHRONIC RESPIRATORY DISEASE. (Cr ar; prereq #) Visiting lecturers

5350. EPIDEMIOLOGIC BASIS FOR HEALTH SERVICES PLANNING AND EVALUATION. (2 cr; prereq 5330,
5332 or eqUlv, and 5407, 5331 or equlv) Vis,tlng lecturers

5353. EPIDEMIOLOGY OF NUTRITIONAL DISEASES AND ABNORMALITIES. (3 cr; prereq basic epidemiology
and biostatistics) VIsiting lecturers

5355. GENETICS AND EPIDEMIOLOGY. (3 cr; prereq basic epidemiology and biostatistics) Visiting lecturers

5356. POPULATION DYNAMICS. (2 cr; prereq basic epidemiology and biostatistics) VISillng lecturers

5357. SELECTED STATISTICAL T,DPICS IN EPIDEMIOLOGY. (3 cr; prereq basIc epidemiology and bioslatlstics)
VisIting lecturers

5358. RADIATION EPIDEMIOLOGY. (2 cr; prereq basic epidemiology. biostatistics, and advanced statistics)
Visiting lecturers

5359. EPIDEMIOLOGY OF OCCUPATIONAL HAZARDS. (3 cr; prereq basic epidemiology and biostatisticS)
VIsiting lecturers

5360. EPIDEMIOLOGY OF TRAUMA. (2 cr; prereq basic epidemiology and biostatistics) Visiting lecturers

5365. EXPERIMENTAL EPIDEMIOLOGY. (Cr ar; prereq 5335 and 5407, or 5450 or equiv, #) Anderson. Diesch

5370. APPLIED EPIDEMIOLOGY. (Cr ar; prereq 5330 and 5407, or 5450 or equiv. #) Anderson, Dlesch

5375, BIOLOGICAL BASES OF HEALTH AND DISEASE. (3 cr; prereq course In microbiology or #) Schuman

5378. DEVELOPMENT OF AND PERSPECTIVES IN EPIDEMIOLOGY. (2 cr; prereq basic epidemiology and
biostatistics) VISiting lecturers

5379: TOPICS IN EPIDEMIOLOGY. (Cr ar; prereq #) Staff

5380.' APPLIED HUMAN NUTRI1"ION. (3 cr; prereq Bioi 3021) J Anderson, Grande, St,ef

5386, PUBLIC HEALTH ASPECTS OF CARDIOVASCULAR DISEASE. (3 Cl'; prereq #) Blackburn, Grande, and
staff

5407.' VITAL STATISTICS I. (3 cr) Bearman, Kjelsberg

5450. BIOMETRY I. (3 cr; prereq!545l...familiarity with basic concepts of calculus desirable) Bartsch, Jeffries

5451. BIOMETRY LABORATORY I. (2 cr; prereq ~5450) Jeff"es

5452. BIOMETRY II. (3 cr; prereq 5450, ~5453) Bartsch, Jeffries

5453. BIOMETRY LABORATORY II. (2 cr; prereq ~5452) Jeffries

5454. BIOMETRY III. (3 cr; prereq 5452, ~5455) Bartsch, Jeff"es

5455. BIOMETRY LABORATORY II'. (2 cr; prereq ~5454) Jeffries

5612. HUMAN GENETICS AND PUBLIC HEALTH. (3 cr; prereq #) Schacht

5651. PHILOSOPHY AND CONCEPTS OF PREVENTIVE DENTISTRY. (3 cr; prereq #) Martens, Meskin

8330. RESEARCH: EPIDEMIOLOGY. (Cr ar) Staff

8331. FIELD PRACTICE IN EPIDEMIOLOGIC INVESTIGATIONS. (Cr ar; prereq epidemiology major, #) Schu
man and staff

8340.' EPIDEMIOLOGIC ASPECTS OF CANCER. (3 cr; prereq 5330) Schuman
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Fluid Mechanics

8341. EPIDEMIOLOGY OF SELECTED CHRONIC DISEASES. (2 cr; prereq basic epidemiology and biostatistics)
Visiting lecturers

8342. PRINCIPLES AND METHODS OF EPIDEM'OLOGIC RESEARCH. (3 cr; prereq basic epidemiology and
biostatistics) VIsiting lecturers

8345. EPIDEMIOLOGIC BASIS FOR CANCER CONTROL. (2 cr; prereq basIc epidemiology and biostatistics,
5357 or ~5357) Vis<llng lecturers

8346. EPIDEMIOLOGY OF CARDIOVASCULAR DISEASE AND CANCER. (3 cr, prereq basic epidemiology and
biostatistics) Visiting lecturers

8356. EPIDEMIOLOGIC ASPECTS OF POPULATION CHANGE. (2 cr; prereq basic epidemiology and biostatis
tics) Visiting lecturers

8379. SEMINAR: EPIDEMIOLOGY. (Cr ar; prereq #) Schuman

FAMILY PLANNING ADMINISTRATION and
FAMILY PRACTICE AND COMMUNITY HEALTH

See the Graduate Programs in the Health Sciences Bulletin.

FISHERIES
See Entomology, Fisheries, and Wildlife.

FLUID MECHANICS
SUBCOMMITIEE

Professor

Ephraim M. Sparrow (mechanical engineering),
chairman, director of graduate study

Arnold G. Fredrickson (chemical
engineering)

Thomas S. Lundgren (aerospace engineering
and mechanics)

James B. Sernn, Jr. (mathematics)
Edward Silberman (civil engineering)
Hans F. Weinberger (mathematics)

This group, together with the following, may serve as graduate advisers for this
area:
Professor

Neal R. Amundson (chemical engineering)
Ruthertord Aris (chemical engineering)
Abraham S. Berman (aerospace engineering

and mechanics)
Perry L. Blackshear (mechanical engineering)
Richard J, Goldstein (mechanical engineering)
Helmut G. Heinrich (aerospace engIneering

and mechanics)
Herbert S. Isbln (chemical englneerrng)
Damel D. Joseph (aerospace engineering

and mechanics)

Homer T MantIS (physics)
Stephen Prager (phYSical chemistry)
William E. Ranz (chemical eng"lneenng)
L. Edward Scnven (chemical engineenng)
Theodore A Wilson (aerospace engineering

and mechaniCS)

Associate Professor

Charles J Scott (mechanical engineering)
Charles C. S. Song (civil engineenng)

Degrees Offered-M.S. (Plan A and Plan B): Ph.D. Fluid mechanics may be
offered as a minor for the Ph.D. degree in other fields.

Prerequisites-Candidates for the M.S. or Ph.D. program in fluid mechanics will
normally have completed undergraduate work in one of the following related fields:
aerospace engineering, chemical engineering, civil engineering, mathematics, me
chanical engineering, or physics. Admission to either program must be approved by
the Graduate School on recommendation of the Fluid Mechanics Subcommittee,
which will consider any applicant whose scientific and engineering training is ade
quate to pursue the program.
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Major Program-The course work in the major should normally be selected from
those courses in science and engineering that are particularly relevant to the various
fields of interest in fluid mechanics. As it is the intent of this program to provide
opportunity for broad training, it is desirable that, for the Ph.D., at least 9 credits of
BODO-level courses be selected from not less than three of the several graduate
programs from which thl~ fluid mechanics graduate faculty is drawn.

Minor or Supporting Program-Any reasonable collection of courses that sup
ports the major program of study in fluid mechanics and that has been approved by
the adviser and the direGtor of graduate study is acceptable.

Language Requirernent-A candidate must satisfactorily meet the language
requirements of the department of which the thesis adviser is a member.

For course descriptions, see sections on Aerospace Engineering and Mechan
ics, Chemical Engineering, Civil Engineering, Mechanical Engineering, Mathemat
ics, and Physics.

AEM 5200. KINEMATICS AND ()YNAMICS OF FLUID FLOW. (4 cr. §CE 3400; prereq mathematics inel vector
calculus; 3 lecl and 2 rec hrs per wk)

AEM 5201. SHOCK WAVES ANCJ COMPRESSIBLE FLUID FLOW. (4 cr; prereq 5200; 31ecl and 2 rec hrs per wk)

AEM 5202. INCOMPRESSIBLE BOUNDARY LAYER THEORY. (4 cr; prereq 5200; 31ect and 2 rec hrs per wk)

AEM 5204. INCOMPRESSIBLE POTENTIAL FLOW. (4 cr; prereq 5200 or #)

AEM 5206. AERODYNAMICS OF LIFTtNG SURFACES. (4 cr; prereq 5200)

AEM 5220. INTERMEDIATE IN1/ISCID FLOW. (4 cr; prereq 5200 or #)

AEM 5240. RAREFIED GAS DYNAMICS. (4 cr; prereq 5201 or #)

AEM 5241. HIGH SPEED GAS DYNAMICS. (4 cr; prereq 5201)

AEM 5242. ONE-DIMENSIONAl. GAS DYNAMICS. (4 cr; prereq 5202)

AEM 5270. ATMOSPHERIC FLUID DYNAMICS. (4 cr; prereq some background in viscous flow, such as 5202 or
#)

AEM 5290. INTRODUCTION TO MAGNETOHYDRODYNAMICS. (4 cr; prereq 5200 or #)

AEM 8201. FOUNDATIONS OF FLUID MECHANICS. (4 cr; prereq undergrad fluid mechanics and vector analy-
SIS)

AEM 8202. VISCOUS FLOW. (4 cr; prereq 8201 or #)

AEM 8203. INVISCID INCOMPRESSIBLE FLOW. (4 cr; prereq 8201 or ill)

AEM 8207. STABILITY OF FLUID MOTIONS I. (4 cr; prereq 8201 or #)

AEM 8208. STABILITY OF FLUID MOTIONS 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 1rURBULENCE I, II. (3 cr per qtr; prereq 8202)

AEM 8230. ADVANCED GAS CIYNAMICS. (3 cr; prereq 8204 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 ENGINEERING. (4 cr; prereq 3400 or AEM 5200 or #; 31ecl and 31ab hrs per wk)

CE 5402. HYDRAULIC ANALYSIS. (4 cr; prereq 5401 or #; 3 lecl and ;llab hrs per wk)

CE 5405. HYDROLOGY. (4 cr; prereq 5401 or #; 3 lecl and 3 lab hrs per wk)

CE 5410. OPEN CHANNEL HYDRAULICS. (4 cr; prereq 3400, 5401 or #; 3 lect and 3 lab hrs per wk)

CE 5420. INTRODUCTION TO WATER RESOURCES MANAGEMENT. (4 cr)

CE 5435. INTERMEDIATE FLUID MECHANICS WITH APPLICATIONS. (4 cr; prereq 3400)

CE 5505. WATER QUALITY MID TREATMENT. (4 cr; prereq 3400, 3500)

CE 8400: HYDRAULIC TRANSIENTS. (3 cr; prereq 5401 or #)
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Fluid Mechanics

CE 8410.· FLUID TURBULENCE. (3 cr; prereq 5435; offered when demand warrants)

CE 8412." MECHANICS OF SIMILITUDE AND DIMENSIONAL ANALYSIS. (3 cr; prereq 5401)

CE 8413." MECHANICS OF SEDIMENT TRANSPORT. (3 cr; prereq 5410 or #)

CE 8415. HYDRO-SPACE AND THERMAL-POWER DEVELOPMENT. (3 cr; prereq 5405)

CE 8416. HYDRAULIC MEASUREMENTS. (3 cr; prereq 3400 or #)

CE 8417. HYDRAULIC PUMPS AND TURBINES. (3 cr; prereq 3400 or #)

CE 8420. WATER RESOURCES SYSTEMS PLANNING. (4 cr; prereq 5420. some background in computer use)

CE 8421." INCOMPRESSIBLE POTENTIAL FLOW. (3 cr, §AEM 5204; prereq 5435 or #)

CE 8422." INCOMPRESSIBLE BOUNDARY LAYER FLOW. (3 cr, §AEM 5202. prereq 5435 or #)

CE 8425." GROUNDWATER HYDRAULICS. (3 cr; prereq 3400 or #)

CE 8430. LAKE, RESERVOIR, AND OCEAN HYDRODYNAMICS. (3 cr; prereq 3400 or equiv)

CE 8432, 8433. HYDRODYNAMICS OF THE BOUNDARY LAYER. (3 cr per qtr; prereq 8422)

CE 8435, 8436, 8437. SPECIAL TOPICS IN HYDRODYNAMIC THEORY. (3 cr per qtr; prereq 8433 Or #; offered
when demand W2rrants}

CE 8497-8498-8499." ADVANCED HYDRAULIC LABORATORY. (2 cr per qtr prereq #)

ChEn 5102. PRINCIPLES OF CHEMICAL ENGINEERING. (4 cr; prereq 5101)

ChEn 8101. INTERMEDIATE FLUID MECHANICS. (3 cr; prereq 5103. #)

ChEn 8102. PROBLEMS IN FLUID MECHANICS. (3 cr; prereq 8101)

ChEn 8103. TENSORS AND FIELD THEORY WITH APPLICATIONS TO CONTINUUM MECHANICS. (3 cr; prereq
8201)

ChEn 8104. BOUNDARY AND INTERFACE MECHANICS. (3 cr; prereq 8103, offered 1978-79 and alt yrs)

ChEn 8105. PRINCIPLES AND APPLICATIONS OF RHEOLOGY. (3 cr, prereq 81 01,8103; offered 1978-80 and alt
yrs)

ChEn 8106. ADVANCED TOPICS IN FLUID MECHANICS AND TRANSPORT PROCESSES. (3 cr; prereq 8101,
8103)

ChEn 8601-8602-8603. MOLECULAR THEORY OF TRANSPORT PROCESSES. (3 cr per qtr; prereq #)

Math 5441. MATHEMATICAL THEORY OF FLUID FLOW. (4 cr; prereq 3231 or 5602, 5568 or 5572)

Math 8430-8431-8432. MATHEMATICAL THEORY OF FLUID DYNAMICS. (3 cr per qtr; prereq 5573, 5602 or #)

Math 8433. MATHEMATICAL ASPECTS OF BOUNDARY LAYER THEORY. (3 cr; prereq 5573, 5602 or #)

ME 5344. THERMODYNAMICS OF FLUID FLOW. (4 cr; prereq 3301 and CE 3400, or equlv)

ME 5443." TURBOMACHINERY. (3-5 cr; prereq 3301 or equlv)

ME 8326. BOILING HEAT TRANSFER AND MULTIPHASE FLOW. (3 cr; prereq 5342 or #)

ME 8331." CONVECTION. (3 cr; prereq 8330)

ME 8333." ADVANCED 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 #)

ME 8370-8371-8372." MAGNETOHYDRODYNAMICS. (3 cr per qtr; prereq 5340 or AEM 5202, Math 5403 or #)

Phys5441. INTRODUCTORY DYNAMIC METEOROLOGY I. (5 cr; prereq 1291 and Math 3231 or 5602 or #; 31ect
and 3 lab hrs per wk)

Phys 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)
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Fields of Instruction

FOOD SCIENCE (FScN)
Professor

Elwood F. Caldwell. head
Howard A. Morris. director of graduafe study
Larry L. McKay. associate director of

graduate study
Paul B. Addis
C. Eugene Allen
Francis F. Busta
Richard J. Epley
Joan Gordon
P. V.J. Hegarty
Robert Jenness
Theodore P. Labuza
Irvin E. Liener
Vernal S. Packard. Jr.

Irving J. Pflug
Slta R. Tatini
Elmer L. Thomas
Edmund A. Zottola

Associate Professor

William M. Breene
Agnes S. Csallany
Eugenia A. Davis
Gary A. Reineccius
Oscar P. Snyder, Jr.
David R. Thompson

Assistant Professor

Zata M. Vickers
Joseph J. Warthesen

Degrees Offered-M.S., Plan A or, with adviser's approval, Plan B; and Ph.D.
Students may emphasize the chemistry, engineering, microbiology, nutrition, or
technology of food products; and may present a minor from a variety of fields
including biochemistry, business administration, chemistry, chemical engineering,
economics, industrial engineering, microbiology, nutrition, physiology, and public
health. Students should consult the director of graduate study in their minor field to
obtain current information on minor requirements for that field.

Prerequisites-Superior students with a B.S. or B.A. degree from an accredited
college or university with a major in any physical science or biological science
oriented field generally have the necessary prerequisites. However, if preparation
appears inadequate, certain additional courses may be required. Scores of the verbal
and quantitative section of the GRE are recommended.

Special Requirements-It is strongly recommended that prospective students
submit three letters of reference with the application for admission, whether or not
application is also being made to the department for financial assistance.

Program Requirements-The following courses or their equivalents are sug
gested as minimum requirements to demonstrate breadth and depth of preparation.
M.S. candidates will select a minimum of 5 credits of course work from each of the
following areas: (1) Chemistry-FScN 5312, FScN 5412, FScN 5413, FScN 8310, FScN
8311, FScN 8312, FScN 8313, FScN 8315; (2) Engineering-FScN 5135, FScN 5136,
FScN 5555, FScN 8322, AgEn 5130, AgEn 5140; (3) Microbiology-FScN 5122, FScN
5123, FScN 8120, FScN 8323, FScN 8324; (4) Technology-FScN 5512, FScN 5522,
FScN 5523, FScN 5530, FScN 5540. In addition, 1 credit of FScN 8205, General
Seminar, is required, and familiarity with nutrition as demonstrated by course work in
FScN 5622, Human Nutrition (or equivalent), is recommended. Ph.D. candidates
should complete at least 5 additional credits in each 01 two areas.

Language Requirement-None.

Final Examination for the Master's Degree-The M.S. final examination con
sists of an oral examination and may include a written examination at the discretion
of the graduate faculty.

Minor Requirements for Students Majoring in Other Fields-Students should
consult with the director of graduate study for the department to establish specific
requirements and goals and to select an acceptable program of courses for the
minor.
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Food Science

5111. INDEPENDENT STUDY IN FOOD SCIENCE AND NUTRITION. (1-5 cr (may be repeated for cr]; prereq 6)
Staff

Individual laboratory or library research in some area related to food chemistry. food processing, nutrition.
food service. or hospitality management. Open to students in any college who wish to gain experience in
the food science and nutrition area.

5120. FOOD MICROBIOLOGY. (5 cr; prereq MlcB 3103) Busta. Tatini
Relationship of environment to occurrence. growth, and survival of microorganisms in foods; evaluation
of microbiological quality of dairy and 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 and 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 all wks)
Busta

Factors that influence the control and destruction of microorganisms; chemical. physical. and microbiolo
gical principles in cleaning and sanitizing food processing equipment; inactivation of microorganisms
and thermal process evaluation; microbiological preservation methods; development of sanitation pro
grams; microbiological critena; hazard analySIS and critical control point concept.

5123. MICROBIOLOGY OF FOOD FERMENTATIONS. (2 cr; prereq 5120 or # ...~5122 recommended. especially
for food science and technology majors; 2 lect hrs with 1 lect and 3 lab hrs all wks) McKay

Characteristics of bacteria. yeasts. and molds involved in darry and food fermentation; properties of lactic
bacteriophages and methods of control in dairy fermentations; composition and factors that Influence
activity of dairy and food starter cultures; microbiology of natural and controlled fermentations; use of
microorganisms in production of single cell protem and other products consumed as food, and m waste
utilization.

5135. FOOD PROCESS ENGINEERING I. (3 cr; prereq 1102 or~1102, Math 1142. Phys 1031-1032)
Discussion and demonstration of fluid flow, heat transfer, sanitation design, refrigeration, mass transfer,
process control. and waste treatment as used by the food processing industry.

5136. FOOD PROCESS ENGINEERING II. (3 cr; prereq 5135)
Continuation of 5135.

5310. ADVANCED FOOD CHEMISTRY. (3 cr; prereq 3110) Csallany
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. BioC 5025, or #) Davis.
Reineccius

Application of quantitat'lve 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 of food starter cultures; composition of starters. nutrition and metabolism inhibitors in milk.
strain association and compatibility, preservation and mass production, and bacteriophage in cheese
making. Influence of food environments on spore formation. activation, germination, and resistance.
Natural and microbial toxicants in foods. occurrence, techniques (general and specific) for monitoring
their presence, and control.

5321. INDEPENDENT STUDY IN FOOD MICROBIOLOGY. (1-5 cr; prereq sr, 6) Staff
Laboratory or library research on problems related to the microbiology 01 dairy and food products.

5350. FOOD FORMULATION, PRODUCT DEVELOPMENT. (4 cr; prereq course in statistics) 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 Slat 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 Phys 1031,1032 or equiv) Snow
Lecture and demonstration of the properties of various packaging materials and their uses in the food
industry.

5402. MODERN FOOD PREPARATION PRINCIPLES AND PRACTICES. (2-4 cr; prereq organic chemistry and 15
cr in food science and nutrition)

Experimental bases of principles underlying present-day food preparation practices; 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 experimentation and comprehensive literature search on a problem in foods. Statis
tics and computers as a research tool. Data analysis and interpretation for a scientific paper.
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5404. CURRENT ISSUES IN FOO[I AND NUTRITION. (2-4 cr; prereq 15 cr in 100d science and nutrition or #) Staff
Evaluation 01 popular and scientific literature as it deals with nutrition, food additives, food safety. food
fads, health toods. environmental contamination. the consumer movement. naturally occurring tood
toxicants. processed foods, synthetic foods. organically grown foods.

5406. CURRENT LITERATURE I~I FOODS. (2-4 cr (may be repeated for max 6 crl; prereq 5413. 6) Staff
Assigned readings. reports. and discussions of topics in the experimental study of foods.

5412. PHYSICOCHEMISTRY OF FOODS. (3 cr; prereq 3110) Gordon
Characterization of crystalline systems, gels, emulsions. toams. 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 constitu
ents ot food systems.

5462. ADVANCED TOPICS IN Sf,NSORY EVALUATION OF FOOD. (2-4 cr; prereq 5360) Vickers
Review of current literature pertinent to specific topics under active investigation.

5472. FOOD PURCHASING. (4 cr; prereq principles 01 economics and 15 cr in food science and nutrition)
Cost-quality relationships of diverse food products as affected by technological changes. Composition
and nutntive value of proc"ssed and formulated food products. Functional role of food additives. Recent
legislation pertinent to labeling and grading of food products.

5473. ADVANCES IN THE MANAGEMENT AND PREPARATION OF FOOD. (2-4 cr; prereq 3403, 3472 or equiv)
Recent developments in food matenals and methods of preparation; their Implications in management of
time, money, and energy £!xpenditures.

5510. MUSCLE CHEMISTRY AND PHYSIOLOGY. (4 cr; prereq BioC 130;~ or #) Allen
(Same as AnSc 5510) Fundamental properties of muscle ultrastructure. chemistry and physiology as they
relate to muscle protein, growt!1, contraction, energy metabolism, adaptive responses, rigor mortiS, and
conversion of muscle to meat.

5512. MEAT AND PROTEIN TEC:HNOLOGY. (4 cr; prereq B,oC 1302 or ,I) Addis
(Same as AnSc 5512) Meat proteins; effects of pH. salt, and temperature on hydration and emulsification;
methods of fractionation Meat preservation; eHects 01 heat. freez'ng, cUring. and probiems of product
stability dunng storage. Sausage manufacture; chemistry, technology, least-cost analysis (graphical and
computer methods), and chemIcal methods of quality control (rapilj and classical methods ot proximate
analySIS).

5522. TECHNOLOGY OF FLUID AND CONCENTRATED MILK PRODUCTS. (4 cr; prereq 3110, 5120. 5135 or #)
Thomas

Application of scientific principles to problems involved in processlrlg fluid and dehydrated milk systems
and theIr control. Demonstration of basic processing operations inclUding heatmg, cooling, homogeniza
tion. evaporation, drying, crystallIZation, and freezing.

5523. TECHNOLOGY OF FERMENTED DAIRY PRODUCTS. (4 cr; prereq 3112, 5123) Morris
Chemical, microbiological, and physical principles Involved In the processing of cheeses, buttermilk,
yogurt, aod sour cream.

5524. SENSORY EVALUATION OF DAIRY PRODUCTS. (1 cr; prereq 53HO or #) Thomas
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 ,:r; 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, packagmg, storage,
transportation, and merchandising. Emphasis on preservation methods involving heat, sterilizatIon, and
freezing.

5540. FATS AND OILS CHEMIS;TRY AND TECHNOLOGY. (4 cr; prereq 3112 or #) Csallany
Nature of fats and oils, their structure. composition, chemical and pnysical properties; raw materials for fat
and oil products; extrac1:ion, refining, hydrogenization, and other industrial manipUlations; handling.
storage, analysis, and grading of raw materials and finished products.

5555. FREEZING AND DEHYDFIATION OF FOODS. (5 cr; prereq 3110, ~;120, 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.

5622. HUMAN NUTRITION. (5 Gr; prereq 1602, Bioi 3021, Phsl 3051 or II) Morse
PhySIOlogical function and metabolic role of nutrients and factors influencing utilization of nutrients in
humans.

5642. FIELD EXPERIENCE IN COMMUNITY NUTRITION. (3-18 cr; prereq at least one course in human nutrition
and #) Doyie

Application ot nutrition information to problems of health and welfare, involving assigned readings,
diSCUSSIons, and experience in a community agency.
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5643. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (4 cr. §AgEc 5790, §PIPa 5220, §Soc 5675. §LACS 5280;
limited enrollment; prereq sr or grad student with #) Busta, Doyle

A multidisciplinary approach to the social, economic. and technical problems at feeding the world's
growing population.

5662. CLINICAL NUTRITION. (3 cr; prereq 5622. Bioi 3021 or #) Morse
Application of principles of normal nutrition to clinical problems, with description of altered nutrient
requirements under conditions of human disease. Nutritional therapy of common clinical conditIOns and
effects of treatment on nutritional status of patient.

5663. CLINICAL NUTRITION LABORATORY. (2 cr; S·N only; prereq 5662 or ~5662 or #) Morse
ApplIcation of principles of normal and clinical nutntion to diet therapy. Techniques of therapeutic diet
writing, patient interviewing, and patient instruction in dietary management.

5664. FIELD EXPERIENCE IN CLINICAL NUTRITION. (3-18 cr; prereq course in human nutrition and #)
Verstraete

Application of nutrition information to problems of health and disease, involving assigned readings,
discussions, and experience in a clinical faCility.

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.

5693. SELECTED ASPECTS OF NUTRITION. (2-4 cr (max 12 cr); prereq sr, 1212. 1602 or #)
In-depth investigation of a Single, preselected aspect 01 nutrition. Teaching procedure and approach
determined by nature of topic and student needs. Specific topic announced in advance of course offering.

5694. METABOLIC BASIS FOR THERAPEUTIC NUTRITION. (4 cr; prereq 5664 or #)
PhYSiological and biochemical basIs tor dietary treatment; dietary principles related to adequate nutrition.
Case stUdy presentations and clinical experience included.

5702. SELECTED ASPECTS OF FOOD SERVICE MANAGEMENT IN HEALTH CARE FACILITIES. (3 cr; prereq 3
cr elementary statistics, 6 cr economics, #)

Management techniques applied to food services of health care facilities. Methods of analysis and control.

5730. VOLUME RECIPE FORMULATION, PRODUCTION, AND CONTROL. (5 cr; prereq sr. 3110. 3740, 5360 or #)
Snyder

The technology associated with operation of food facilities producing 3,000 to 100,000 or more meals a
day: analysis and selection of ingredients for industrial types of food processes, specification of optimum
operating conditions and establishment of controls to insure that products comply with specifications.
Laboratory examination of Ingredients and process control methodology.

5740. DESIGN AND LAYOUT OF FOOD SERVICES. (4 cr; prereq 3740) Snyder
Problems related to the design and layout 01 remodeled and new food services.

5750. SELECTED ASPECTS OF FOOD SERVICE AND HOSPITALITY BUSINESS MANAGEMENT. (4 cr; prereq 4
cr elementary statistiCS. 3762. MIS 5100) Snyder

Management techniques applied to a toad service or hospitality business. Methods ot analysis and control.

5752. FOOD AND HOSPITALITY OPERATIONS: CORPORATE APPLICATION OF COMPUTER SYSTEMS. (4 cr;
prereq 3752, Acct 3255 or #) Snyder

Use of the computer in planning, operating, and controlling production and services, personnel, logistics
and finances, quality assurance and quality control in a multiunit corporate food and/or hospitality
operation.

5790. QUANTITY FOOD PREPARATION PRACTICES. (3 cr; prereq baccalaureate degree and current or pending
aftlilation With occupational food program in secondary school)

Storage. preparation, service, and pricing of selected menu items_ Students study and seek solutions to
problems related to quantity food service. Integrates lectures, laboratory experiences, and Independent
study with instructional programs in occupational foods

8101. RESEARCH SEMINAR. (1 cr; prereq #) Staft
DiSCUSSIon of current research in food science and nutrition

8120. FOOD PROCESS MICROBIOLOGY. (5 cr [4 crfor lect only. with #1, §5120. §5122, §5123; prereq MlcB 3013
and one other Jr, sr, or grad biological lab course)

Relationship of environment to occurrence, growth, and survival of microorganisms in foods: microbiolo
gical qualIty of foods; characteristiCS of bacteria, yeasts, and molds related to food spoilage and manufac
ture: food-borne illnesses; control and inactivation of microorganisms; chemical, physical, and microbiol
ogical principles In cleaning and sanitizing: thermal process evaluation; microbiological fermentations
and preservatIon methods: development of sanitation programs: hazard analysis and critical control point
concepts: microbiological criteria for food products.
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8205. GENERAL SEMINAR. (1 cr: prereq #) Staff
Presentation of topics related to food SCience and nutrition by staff members, graduate students, and
outside speakers

8310. ADVANCED FOOD CHEMISTRY. (2-6 cr: prereq 5412 or #) Csallany, Gordon, Reineccius
Modern advances In the investigation of food chemistry as related to the biochemistry of food and the
postharvest chemIcal chan~es that OCcur. Chemistry of food proteins. lipids, and carbohydrates in
relationship to the changes that occur during processing and storage relative to deterioration and
nutntionallosses Sequences covering proteins, lipids, and carbohydrates may be offered, with registra- ~

lion for any or all of these clnd credIts granted accordingly 11III

8311. FLAVOR CHEMISTRY. (3 cr: prereq 5312 or #) Reineccius
Chemistry of food flavor including biogenesis of flavor, production during processing, deterioration
during storage, protentiation, 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 of the baSIS for application of chemical kinetic theory to deteriorative reactions occurring during
the processing and storage of foods Application to the shelf hfe ot foods and choice of food packaging
materiaL

8313_ TOPICS IN LIPID CHEMISTRY_ (2 cr: prereq BioC 5002 or #) Csallany ~

Current evaluation of research and 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: p",req 5310, 5312 and B,oC 5025) Davis
SymposIum examIning principles Involved in isolation, handll ng, and processing of proteins from conven·
tiona] as well as new protein sources EmphasIs on structural, functional, and interactive properties of
proteins and how these relate In a practical way to developmg or malntainmg nutritional and aesthetic
properties of products. Specific protein Sources discussed dependent on research expertise of 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 equiv) Ptlug

In-depth study of scientific principles and concepts in production of sterile foods including heat resistance
of bacterial spores, heating and cooling of foods in containers or packages, determination of safe
processes for the preservation of canned foods, and monitOring of sterilization processes.

8323. MICROBIAL STARTER CUI.TURES. (3 cr: prereq 5123. B,oC 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 pro,juction; bacteriophage in cheesemakln~l.

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 mechamsms of toxicity. Biological, serological, and biochemical methods for detecting
toxins. Means for control of these toxins In foods for prevention of food-borne public health hazards.

8401 .. INDEPENDENT STUDY: FOOD SCIENCE_ (1-5 cr: prereq,l\) Staff
Independent study and written reports

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 nutrition, #) Gordon

Integration of recent findings from the physical, chemical, and biological disciplines with the body of
knowledge of food structure and fun,;tion.

8621. INDEPENDENT STUDY; NUTRITION. (1-9 cr: prereq,l\) 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 mterpretation, nutrient interrelationships Reading and evalua
tion of current literature in human nutrition.

8623_ ADVANCED HUMAN NUTIlITION II. (5 cr: prereq 8622 and #) Hegarty
Continuat,on of 8622,

Nul. 8745. SEMINAR. (1 cr [may be repeated for cr]: prereq #) Staff
Current tOPICS In human nutrition

248



Forestry

FORESTRY
Professor

Richard A. Skok, dean
Frank D. Irving, director of graduate study
Kenneth E. Wlnsness, dIrector of student services
John G. Haygreen, head, forest products
Egolfs V. Bakuzis
Bruce A. Brown
Robert W Enckson
David W. French
Roland 0 Gertjejansen
Hans M. Gregersen
David F. Gngal
Alvin R. Hallgren
Henry L. Hansen
Lewis T. Hendricks
Ralph L. Hossfeld
David W Lime (adjunct)
Allen L. Lundgren (adjunct)
Lawrence C. Merriam, Jr.
Merle P Meyer
Carl A Mohn
Edward I. Sucof!

Associate Professor

Alvin A Aim
James l. Bowyer
Alan R Ek
Paul V. Ellefson
Douglas J. Gerrard (adjunct)
Vilis Kurmls
Roll A. Leary (adjunct)
Dretmar W. Rose
Harold Schollen
Edwin H. White

Assistant Professor

Kenneth N. Brooks
John B Cnst (adjunct)
Timothy B Knopp
Ronald D. Neuman

Degrees Offered-The master of science, under Plan A and Plan B; master of
forestry (M.F,); and the Ph.D. The selection of degree program varies with student
background and objectives.

Emphases Available Within the Major-Most students with majors in forestry
develop special competence in one or more of the following subfields: ecology and
silviculture; forest economics, policy, and administration; genetics and forest tree
improvement; hydrology; measurements and biometrics: tree physiology; recreation
land management; remote sensing; wood and wood fiber science; forest products
production and technology; and forest products marketing.

Application Deadline-Applications for admission may be filed at any time but
should be submitted at least 8 weeks before the start of the quarter or term of desired
entry.

Special Major Field Requirements for Admission-Prerequisites and other
requirements for admission vary among the subfields of forestry. Most applicants
admitted to the M.S. and Ph.D. programs have earned a degree in forest resources,
forest products, or a closely related field. However, applicants with an exceptional
academic record but without previous study in forestry may be admitted and required
to complete the necessary prerequisites early in their graduate program.

Admission is based on a careful evaluation of academic transcripts. If a student
does not feel that this record adequately reflects his or her current ability, the
Graduate Record Examination aptitude test and/or letters of reference may be sub
mitted as additional evidence.

Master of Forestry Degree-This program is designed to prepare students for
careers in forest land management or related renewable resources management.
The general requirements for the M.S. degree under Plan B apply to the M.F. degree;
additional requirements are designed to insure a broad professional background.
Each M.F. student must complete basic science prerequisites (biology, chemistry,
ecology, economics, mathematics, and statistiCS) and selected introductory forestry
courses if these or their equivalents were not included in the undergraduate pro
gram. For specific information on prerequisites and required courses, contact the
director of graduate study.
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Master of Science DE!gree-Available under either Plan A or Plan B. The individ
ual program of study is developed with the assistance of an assigned adviser and
other graduate faculty members and must be approve,j by the Forestry Graduate
Study Committee, usually during the first or second quarter of residence and thereaf
ter by the Graduate School.

Final Examination for the Master's Degree-Candidates for the M.F. or M.S. are
required to pass an oral examination. One week before this scheduled oral examina
tion the adviser gives each candidate a set of written questions that provides a
framework for the examination.

Doctor's Degree-A Ph.D. program with a major in forestry may include either a
minor or a supporting program. Although a foreign language is not required, stu
dents pursuing the Ph.D. are asked to consider carefully the advantages of foreign
language skills, a special research technique, or a collateral field of knowledge in
developing and documenting their research competence in a selected subfield.

Minor Requirements for Students Majoring in Other Fields-Students who wish
to develop a minor in forestry should contact the director of graduate study. The
selection of courses for an acceptable minor will be Influenced by the student's
specific objectives and needs Minor field competence is evaluated in the oral
examination.

Research Facilities--The Cloquet Forestry Center, the Forestry and Biological
Station at Lake Itasca, and the forest products and forest resources laboratories,
greenhouses, and other facilities in St. Paul are available for graduate student use for
thesis and research problem purposes. In addition, cooperative arrangements with
public land managing agencies and forest industries provide access to a broad
spectrum of lands, resources, and research opportunities.

Prospective students are encouraged to write the director of graduate study for
current information on admissions standards, subfield requirements, programs of
study, opportunities for financial assistance, and faculty research interests. These
inquiries should identify the subfield(s) of interest and potential minor or related
fields to allow referral to specific faculty members.

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
propertips, strength properties, thermoconductivity, absorption isotherms, dimensional stabilization,
permeability and diffusio1.

5302. WOOD CHEMISTRY. (3 cr; prereq Chern 3302) Hossfeld
Chemical composition, mactions. and analysis of wood, wood components, and derivatives.

5303. WOOD DETERIORATION AND PRESERVATION. (3 cr. prereq 1301 or #) French
Deterioration of wood and wood products by bactena. fungI, insects. marine organisms, fire, and weather
ing; methods of preservcltion and preservatives used. Lecture an,j laboratory.

5304." WOOD DRYING PROCESSES. (3 cr; prereq 5300) Erickson
Industrial drying processes employed for lumber, veneer, poles and timbers. Lectures. laboratory exer
cises, and plant tours.

5305. PULP AND PAPER TEC~INOLOGY. (4 Cr; prereq 5300. 5301 or #', Gertjejansen
Pulping processes: fiber refining and processing: manufacture of paper: fiber and paper properties;
reCYCling of paper; and water requirements and effluent treatment. lecture and laboratory.

5306. MANUFACTURING PROCESSES. (3 cr; prereq 1301 or #) Bowyer
Manufacturing of wood-based products considered from systems point of view. Input requirements,
machrnery selection, methods of economic comparison. technology related to lumber manufacture. Fjeld
trip required
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5307. WOOD BASE PANEL TECHNOLOGY. (4 cr; prereq 5300, 5301 or #) Gertjejansen
Design. manufacture. properties, and applications o! plywood, particleboard. fiberboard, and composite
panels. Adhesives and their application In the panel industry. Lecture, laboratory, and research protect.

5308. WOOD PRESERVATION PROCESSES. (2 cr; prereq 1301, 5300, 5303)
Procedures and preservatives used to increase resistance of wood products to fungi, insects, and fire.
Lectures, laboratory exercises, and plant visits.

5310. PULP AND PAPER PROCESS LABORATORY. (3 cr; prereq 5305) Gertlejansen
Chemical and mechanical pulping, pulp preparation, secondary liber, 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 calculalions; steady and unsteady state material and energy balance
applied to pulping and papermaking processes.

5313. PULP AND PAPER PROCESS OPERATIONS I. (3 cr; prereq CE 3400 or #) Neuman
Application of principles of momentum and heat transfer to unit operations in pulp and paper industry:
fluid transportation, filtration, sheet forming, sedimentation. heat exchange, and evaporation.

5314. PULP AND PAPER PROCESS OPERATIONS II. (3 cr; prereq 5313 or #) Neuman
Application of principles of mass transler to unit operations in the pulp and paper industry: distillation, gas
absorption and stripping, leaching, extraction, crystallization, humidification, and drying.

5315. PAPER ENGINEERING LABORATORY. (2 cr; prereq 5312 and AgEn 5016 or #) Neuman
Experiments designed to illustrate and apply the principles of momentum, heat, and mass transfer using
the pilot-plant paper machine.

5316. COATED PRODUCT DEVELOPMENTS. (2 cr; prereq 5310 or #)
Process and products associated with components of a coating; theory, techniques, and procedures for
formulaling and applying coatings to paper; properties of coated paper products and their uses.

5317. INSTRUMENTATION AND PROCESS CONTROL. (2 cr; prereq 5312 or #)
Measurements, analog and digital control systems, instrumentation, computers, computer control, sys
tem maintenance, fluidics, special applications.

5350. WOODY TISSUE MICROTECHNIQUE. (2 cr; prereq 1303) Hossfeld
Use of sliding and rotary microtomes, maceration, differential staining, and special techniques in prepara
tion of woody tissue for microscopic study. Laboratory.

5353. ADVANCED WOOD CHEMISTRY. (2 cr; prereq 5302, Chem 3100, 3101 or equiv) Hossfeld
Laboratory problems in the analysis of wood conslituents and in the 1echniques 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 and design methods with these products as
applied to building construction. Lecture and laboratory.

5356. ADVANCED FOREST PRODUCTS MARKETING. (3 cr; prereq 3303 or #)
Lectures and case studies in retail, wholesale, manufacture, and market analysis research of forest
products businesses.

5359. SURFACE AND COLLOID CHEMISTRY OF PAPERMAKING. (3 cr; prereq Chem 5520 or #) Neuman
Principles of 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 identiflcalion of commercially important tropical woods. Properties of these
woods; relation of their characteristics to use of the woods.

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.
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8305. INFLUENCE OF CULTURAlJGENETIC PRACTICES ON THE STRUCTURE, UTILIZATION OF WOODY
FIBROUS MATERIt'LS. (2 cr: prereq 1303 or #) Crist

Effects of intensive culture on wood materials including effects on anatomy and wood properties, relation
to end product properties, gHnetlc and physiological principles plus silvicultural practices governing fiber
productlOn: some social and economiC considerations.

8306. SEMINAR: FOREST PRODUCTS. (2 cr! Staff
Assigned tOPiCS, papers, and oral presentations

Forest Resources (FR)
5100. SILVICULTURE. (3 cr: prerE'q Itasca Session. 1100. 3101) Aim

Introductio"l to silvlcs. sllvicultural systems. mtermediate cuttings, anlj related practices. Forest regenera
tion proble-ns and techniqt..8s.

5101. FIELD SILVICULTURE. (3 c': prereq 5100: offered at Cloquet) White
Lectures and fieldwork in timber stand Improvement, stand examinations and prescriptIons, seeding and
planting. and related silvicultural practices.

5102.' REGIONAL SILVICULTURIO. (3 cr; prereq 5100 or #) Hansen
Forest regions of North America emphasIzing silvical, histOrical, geoqraphic, economic, and other deter
minants of forest management. Topics and field trips on special problems of current forestry concern.

5103.' ADVANCED FOREST TREI: BIOLOGY. (3 cr: prereq #) Sucoff
Treatment of current applications and research.

5105.' INTENSIVE SILVICULTURE. (3 cr; prereq sr in forestry) Mohn
Principles and techniques underlying sdvicultural systems aimed at high productivity. Current practices in
various forest regions of the United States and the world. Lecfures and guest speakers.

5114. FOREST HYDROLOGY AND SOILS. (5 cr: prereq Itasca Session. Geo 1001 or #) Brooks. Grigal
Water and its relation to forests and forest management. Effects of managing the forest system on
components of the hydrolo9ic cycle with emphasis on sOil water content, evapotranspiration. and quantity
and quality of runoff. Basic soil science including chemical and phY~;lcal soil properties and soil genesis
and classification. Role of soils in determining tree species distribution and productivity.

5126. FIELD FOREST SOILS. (1 cr; prereq 5114: offered at Cloquet) Brown
Field examination of forest soils and theIr relationship to site productivity and forest management.

5150.' ECOLOGY SEMINAR. (3 cr; prereq sr. 3101. 5100. or #) Hansen
Survey of classical concepts and contemporary developments in ecology as related to forestry_ Discussion
group format.

5151.' MULTIPLE-USE SILVICULTURE. (3 cr: prereq sr. 5100 or #) Hansen
Classical and recent contributions In wildlife production, aesthetICS, wilderness management, minor
forest products, nOise and air pollution, and other non-timber production forest uses.

5152.' FOREST GENETICS. (3 cr; prereq #) Mohn
Genetic variation of forest·tree species and underlying prinCiples; aplJlication of plant breeding prinCiples
to forestry.

5153.' ADVANCED FOREST HY[IROLOGY. (3 cr: prereq 5114 or #) Brooks
Current hydrolog ic problems associated with management of forestHd watersheds. Analytical methods to
evaluate vegetation manageme'lt effects on quantity and quality of runoff

5200. AERIAL PHOTO INTERPRETATION. (3 cr; prereq AgEn 1400 or WM major or #) Meyer
Types. characteristics, procurement, preparation, viewing, and trlterpretation of aerial photographs;
introduction to mapping; applications to resource surveys and management.

5212. NATURAL RESOURCES INVENTORY. (3 cr: prereq Itasca Session. 3201. ,,5200) Ek
Measurement of stand variables, forest products, forest growth and yield. Elementary statistics. Sampling
methods for estimating characteristics of natural resources and resource use for management decision
making. L.ecture and laboratory.

5220. FOREST RESOURCES INVENTORY. (3 cr: prereq 5200. 5212: offered at Cloquet) Ek. Meyer. Rose
Use of aerial photographs in property boundary location; Interpretation and claSSificatIon of forest
vegetation types. Applicat on of sampling methods in estimating natural resources and resource use for
management decision making

5222. FOREST POLICY AND ECONOMICS. (5 cr: prereq AgEn 1030) Gregersen. Ellefson
Forest resource supply and consumption relationships (United States and world): legal and political
factors; basIc economic al1d financial analysis of forestry activities (production, consumption, and invest.
ments).
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5223. TIMBER MANAGEMENT PLANNING. (3 cr; prereq Stat 1051 or 3081, Itasca Session. CSci 3104) Rose
Fundamentals of planning, finance. forest regulation models, sustained Yield of timber, and development
of timber management plans.

5225. FOREST RESOURCE ANALYSIS. (7 cr; prereq 5100, 5114. 5222, 5223; offered at Cloquet) Aim, Brown,
Hallgren. Irving

Compartment examination, analysis, planning, and evaluation exercises. Prescription and presentation of
development plans.

5231. RANGE MANAGEMENT. (3 cr; prereq Bioi 1011 or EBB 3044, Bioi 1103 or #) Meyer
Grazing animal production methods and influences on forest and open range lands; public grazing land
admmistration; 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 advanced students associated with design, management. and planning of recre
ational facilities. Planning and design principles related to recreational land use and development parks;
campsites, water areas, highways, summer and winter recreational facilities.

5240. METEOROLOGY AND FOREST FIRE MANAGEMENT. (4 cr; prereq <1100, Itasca Session. WM major or #)
Staft

Fundamentals of meteorology and climatology and applications to 'ores1ry. Forest 1ire behavior, adminiS
tration of forest fire control. and applications of prescribed burning.

5244. FOREST RESOURCE MANAGEMENT. (3 cr; prereq 5222, sri Staft
Forest resources management systems of the U.S. Evaluation and interpretation of resource information,
alternative management strategies, and conflicting forest use and management decisions. Case stUdies.

5248. HARVESTING AND ENGINEERING. (3 cr; pereq AgEn 1400; oftered at Cloquet) Staft
Harvesting systems, relationship to forest management and the preparation and administration of timber
sales. Location, construction, and maintenance of forest roads.

5253." ADVANCED FOREST MENSURATION. (3 cr; prereq 5212. Stat 5022. or #) Ek
Applications of statistical and advanced mensuratlonal methods in analysis and interpretation of forestry
data and lorest survey sampling methods. Lecture and laboratory.

5257." RECREATIONAL LAND POLICY. (3 cr: prereq 5232 or #) Merriam
Pol1cy issues affecting the use and management of lands devoted entirely or in part to recreational
objectives.

5259." RECREATION LAND AMENITIES AND THE USER. (3 cr; prereq 5232, RRM major or grad student or #)
Knopp

Concepts and management of parks, forests, and other recreation areas for recreation visitors Role of
Interpretive education, user preference In relation to administrative objectives. Principles of area manage
ment, individual and group influences. Lectures, discussions, reports, readings.

5260. FOREST ADMINISTRATION. (3 cr; prereq Cloquet Session or #) Irving
Patterns and processes of administrative organization In forestry and related resource institutions.
Personnel practices, supervision, direction, and control. Planning and bUdgeting processes and prob
lems.

5261. ADVANCED FOREST POLICY AND ECONOMICS. (3 cr; prereq 5222 or #) Gregersen. Ellefson
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. (5 cr; prereq 5200 or #) Meyer
Advanced photo interpretation, flight planning, resource survey planning, contracting, nonphotographic
remote sensing systems, image processing techniques.

5264. QUANTITATIVE TECHNIQUES IN FOREST MANAGEMENT. (3 cr; prereq 5212, 5223) Rose
Forestry applications of quantitative techniques in allocation and other deciSion-making problems Math
ematical programming, Simulation.

5265. FOREST POLICY ISSUES. (3 cr) Ellefson
Processes by which forestry issues evolve and are resolved; systematic analysis of forestry issues (defining
them, assessing speCial Interest group concerns, defining objectives and alternatIves); selected issues
such as sustained yield, clear·cuttlng, forest practice regulation, multiple and dominant use, and energy
conservation

5403." FUNDAMENTALS OF NATURAL RESOURCE EDUCATION. (3 cr; limited to 35 students)
For elementary school teachers. 5011, water, forest, and wildlife resources of Minnesota and biological
principles and ecological implications of management. Environmental issues associated with natural
resource manipulation. Outdoor teaching skills In environmental education developed through experr
ence in metropolitan area nature centers.
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5406. FORESTRY WORKSHOP FOR SECONDARY TEACHERS. (5 cr; given at Cloquet) Staff
Forest ecosystems and forest management studied by teachers in lecture and laboratory sessions con
ducted In d forest environment. Teaching techniques and materials development for teaching of forestry
principles in indoor and outdoor classrooms. Tours to forest and wildlife research and management units
and utIlIzation locations, and discussions of contemporary forest')' issues by guest lecturers.

8100. RESEARCH PROBLEMS: SILVICULTURE. (Cr ar) Aim, Bakuzis, Brown. Hansen, Kurmis, Scholten, White

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 FORE:ST ECOSYSTEMS. (3 cr) BakuZlS
Methodological problems 'n analysIs of complex systems. Physical and biological aspects of ecosystems.
SpecifiC rature of forest ecosystems.

8105. ADVANCED FIELD SILVICULTURE. (3 cr; prereq 5101. #) White
Selected current problems and research In silviculture. Plant-soil relationships with particular reference to
forest SOiiS. Methods of forest soil investigatIons in the field and laboratory.

8106. TOPICS IN SILVICULTURIE-FOREST SOILS. (Cr ar; prereq 5100 and 5 cr in soils or #) Grigal, White

8107. SEMINAR: FOREST RESOURCES. (1 cr) Staff
Assigned topics, problem analyses, and research reports.

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) Hansen, Knopp, Merriam

8204.' RESEARCH PROBLEMS: FOREST POLICY. (Cr ar) Ellefson, Greg"rsen, Hallgr"n, Irving, Merriam, Skok,
Wlnsness

8205.' RESEARCH PROBLEMS: REMOTE SENSING. (Cr ar) Mey"r

8206. ADVANCED MANAGEMENT OF RECREATIONAL LANDS. (3 cr; prereq 5233, EBB 3004 or #) Hansen.
Merriam

Relationship of people as recreationists to the natural environment. Principles of manipulation of plant
and animal communities lor outdoor recreation objectives. Lectures, readings, discussions, reports, field
trips.

8207. ECONOMIC ANALYSIS OF FORESTRY PROJECTS. (3 cr: prereq 5261 or #) Gr"gersen
Public and privat" forestry projects: analysis of commefCIal profitability and application of benefit-cost
analysis; preparation of feaSibility studies; case studies.

8208. LEGAL AND POLITICAL PROCESSES IN FORESTRY. (3 cr; prereq 5222 or #) Ellefson
Forestry In th" context 01 Judicial and I"glslative systems: political concepts important to forestry (e.g.,
freedom. equality, power); issue formation (agenda setting~; special mterest groups; case studies

8209. SEMINAR: FORESTRY AND ECONOMIC DEVELOPMENT. (3 cr: prereq 5261 or #) Gregersen
National regional, and local development plannmg In forestry; approaches to forest-based section
analysis: demand and SUJply ~orecasting; political and instItutional considerations. Review of literature;
case studies.

8210. RESEARCH METHODS IN FORESTRY. (3 cr) Sucolf
Scientlfi::: methodology, problem analysis, study objectives, analytical strategies, data collection, pUblica
tion, funding, research, philosophy. Each student wrItes a detailHd plan for a research study

8211. SEMINAR: FOREST RESEARCH ISSUES. (3 cr) Ellefson
Identification and analys s of major natIonal, state, and local iSSUI:!S of importance to forestry. ReVIew of
literature, case studIes, uuest speakers.

FRENCH AND rrALIAN
Professor

Peter W Lock. director of
graduate study

Arshi Pipa
Armand A. Renaud
Joseph L. Waldauer

Associare Professor

Peter H. Robinson, chairperson
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French and Italian

Prerequisites-For major work, 45 upper division quarter credits or equivalent
in the major field (French or Italian), of which at least 20 credits must be in literature
courses. Candidates will ordinarily find it necessary to supplement their undergradu
ate work with a considerable amount of independent reading.

Language Requirement-Candidates for the master's degree must have a read
ing 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). Candidates for the doctor's degree must
have a knowledge of Latin equivalent to at least 2 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.

Master's Degree-Offered under both Plan A and Plan B in French and in Italian.
There is also a master's program with a double major in French and Italian. An M.A.
written examination is given during the fourth week of each quarter and during the
first term of summer session. This is followed by an oral examination.

Doctor's Degree-Qffered in French.

Before registering for their first quarter of graduate work, students must consult
the coordinator of graduate study in French and Italian. They should familiarize
themselves with the special requirements of the department, which include submit
ting a provisional (departmental) program for the MA during the second quarter of
residence; Ph.D. candidates must file a provisional program within 2 quarters after
obtaining an M.A. degree at this University and being accepted for the doctoral
program, or during the second quarter of residence if accepted to work directly
toward the doctorate. Students entering with an M.A. from another institution must
take a Ph.D. qualifying examination before the end of the seventh week of their
second quarter. Candidates design their own program with their advisory committee
immediately after passing the MA or the qualifying examination. Six topics or fields
of inquiry will be chosen, five of these centering on areas not intensively studied by
the candidate and one centering on the area of the candidate's most intense interest.

The Graduate Record Examination (verbal, quantitative, advanced sections) is
required of all applicants.

Students can begin in any quarter or summer term. More detailed information,
including a ~-year projection of graduate-level courses, is available from the depart
mental secretary.

French (Fren)
5012. STYLISTICS. (5 cr; prereq 301? or #1 Staff

Structural dimensions of literary works. principally as they relate to language Variety of genres and
periods. Taught In French.

5017. COMPOSITION ET STYLISTIQUE. (5 C.-. prereq 3017 or #) Staft
Translation, imitation, and compOSition of fiction and nonfiction, prose and poetry, uSing both English and
French texts.

5207. OLD FRENCH. (5 cr; prereq 3209 or above or #) Akehurst
Preparation for reading medieval French texts in the original

5219. HUMANISM AND ITALIANISM IN THE LITERATURE OFTHE 16TH CENTURY. (5 cr. §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 literary texts. Taught in English; knowledge of Italian not reqUired

5269. FRENCH ROMANTICISM. (5 cr; prereq 3209 or above) Lock, S,ven
Reading of principal theoretical and literary works
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5275. HUYSMANS AND VILLIERS DE L'ISLE-ADAM: THE REACTION. (5 cr; prereQ 3209 or above) Sivert
Late 19th·century literature: the reaction to realism and naturalism in the works of Huysmans, Villiers de
I'lsle-Adam, and others.

5281. EARLY 20TH·CENTURY POETRY. (5 cr; prereQ 3209 or above) Preckshot
Poetry as it emerged out of ';he "experiments" undertaken at the end of the 19th century that lead to a
revolution in poetic form and theory; readings from Apoliinaire. Jacob, Peret, Breton. ElvaI'd. Ardgon.

5289. TOPICS IN AFRICAN LITERATURE. (5 cr; prereQ 3209 or above) Caplan, Renaud
African values and views of reality compared with "European" values and Views, through the analysis of
literary creations. Comparison with other arts.

5303. MEDIEVAL FRENCH DRAMA. (5 cr; prereQ 5207 or #) Akehurst
Medieval French theatre from Its originS to fhe RenaIssance.

5307. MEDIEVAL FRENCH ALLEGORY AND SATIRE. (5 cr; prereq 5207 or #) Akehurst
Satire and allegory in the French Fab/Jaux. the Roman de Renart, and Roman de la rose.

5311. RENAISSANCE POETRY BEFORE THE PLE:i"ADE. (5 cr; prereQ 3209 or above) Renaud
The grands rh8loriqueurs. Lemaire, Marot, Saint-Gelays, Louise LaM, and others; includes study of elegy,
emblem, blason, and art po,alique.

5312. PLEiADE AND BAROQUE. (5 cr; prereq 3209 or above) Renaud
Ronsard, Du Bellay, and other poets of the Pli'iade and the first baroque poets, including Sponde, Du
Bartas, Desportes, Chassignet.

5331. FRENCH POETRY FROM D'AUBIGNE TO LA FONTAINE. (5 cr: prereQ 3209 or above) Renaud
Movement Irom baroque to classicism studied In the great verse creations of the 17th century.

5335. THE NOVEL OF THE 17TH CENTURY. (5 cr; prereQ 3209 or above) Renaud

5339. SHORT STORIES OF THE 16TH AND 17TH CENTURIES. (5 cr; prereQ 3209 or above)
Narrative techniques and variants of short stories in France dUring the 16th and 17th centuries.

5354. DRAMA OF THE 18TH CENTURY. (5 cr; prereQ 3209 or above) Caplan, Waldauer
Tragedy, drama, comedy (emphasis on comedy).

5355, NOVEL OF THE 18TH CENTURY. (5 cr; prereQ 3209 or above) Waldauer
Emphasis on novels of Prevost, Marivaux, Rousseau, Diderot, and Laclas.

5359. VOYAGERS AND PHILOSOPHES IN THE 18TH CENTURY. (5 cr; prereQ 3209 or above) Caplan
The 18th-century view 01 humanity and its formation in voyage literature.

5367. 19TH·CENTURY DRAMA: MUSSET. (5 cr; prereq 3209 or above) Siver! and staff

5368. SHORT STORIES OF THE 19TH CENTURY. (5 cr; prereQ 3209 or above) Lock, Siver!
From Charles Nodier to Villiers de I'lsle-Adam. (See 5467 for Flaubert).

5380. THE FRENCH NOVEL IN THE 20TH CENTURY. (5 cr; prereQ 3209 or above)
Trends in the novel in France during the 20th century.

5382. VALERY AND THE HERITAGE OF SYMBOLISM. (5 cr; prereQ 3209 or above) Preckshot
The poetry of Valery; sourGes of his concept of poetry.

5383. 20TH-CENTURY FRENCH DRAMA TO EXISTENTIALISM. (5 cr; prereQ 3209 or above)
Main trends, themes. and dramatic theories from symbolist and surrealist drama to existentialism.

5384. 20TH·CENTURY FRENCH DRAMA: EXISTENTIALISM TO THE PRESENT. (5 cr; prereQ 3209 or above)
Bauer

Anouilh, Sartre, Camus, Gelet, lonesco, Beckett, Arrabal. and other II~SS well.recognized dramatists of the
last decade.

5385. ART AND THE ARTIST IN THE CONTEMPORARY NOVEL. (5 cr; prereq 3209 or above)
The artist figure; role of the artist in the contemporary French novel.

5391. RECENT FRENCH POETRY. (5 cr; prereQ 3209 or above) Preckshot
Mid-century poets: Ponge, Michaux. Char, Bonnefoy, 51. John-Perse, Breton, and others.

5396. EXISTENTIAL NOVEL. (5 Gr; prereq 3209 or above)
Novelists since 1930 concerned with what Malraux calls "the human condition": Malraux, Celine. Sartl'e,
Camus. B,anchot, and Beckett.

5397. LE NOUVEAU ROMAN. (5 cr; prereQ 3209 or above) Staff
Last existentialist novels and innovations of Nathalie Sarraute. Alain Robbe-Grillet. Michel Sutor, and
others.

5398. FRENCH FICTION OF THE LAST DECADE. (5 cr; prereQ 3209 or above) Staff

5411. SCEVE. (5 cr; prereQ 3209 or above) Renaud
Poetry as knowledge and commUnication. The Quest for self and reality through the complex concept of
love.

256



French and Italian

5415. RABELAIS. (5 cr; prereq 3209 or above) Renaud
Gargan!ua and Pantagruel in Original text.

5418. MONTAIGNE. (5 cr; prereq 3209 or above) Renaud
The Essals studied in terms of mimesis and ideology.

5434. BAROQUE TRAGEDY: CORNEILLE. (5 cr; prereq 3209 or above) Renaud

5438. PASCAL. (5 cr; prereq 3209 or above) Antal
The literary originality 01 the Provincla/es; major atlention to Les Pensees.

5443. CLASSICAL COMEDY: MOLIERE. (5 cr; prereq 3209 or above) Renaud

5444. CLASSICAL TRAGEDY: RACINE. (5 cr; prereq 3209 or above) Renaud

5457. ROUSSEAU. (5 cr; prereq 3209 or above) Caplan. Waldauer

5458. VOLTAIRE. (5 cr; prereq 3209 or above) Waldauer

5459. DIDEROT. (5 cr; prereq 3209 or above) Waldauer

5461. BAUDELAIRE. (5 cr; prereq 3209 or above) Robinson

5462. RIMBAUD. (5 cr; prereq 3209 or above) Robinson

5463. HUGO. (5 cr; prereq 3209 or above) Sivert

5465. STENDHAL. (5 cr; prereq 3209 or above) Lock

5466. BALZAC. (5 cr; prereq 3209 or above) Lock

5467. FLAUBERT. (5 cr; prereq 3209 or above) Lock

5471. MALLARME. (5 cr; prereq 3209 or above) Robinson

5475. ZOLA AND THE NATURALISTIC NOVEL. (5 cr; prereq 3209 or above) Lock. Sivert

5486-5487. PROUST. (5 cr per qtr; prereq 3209 or above) Lock

5489. SARTRE. (5 cr; prereq 3209 or above)
Creative works and critical essays

5531. BAROQUE LITERATURE IN FRANCE AND ITALY. (5 cr; prereq at least one 3xxx- or 5xxx-level course in
the literature ot France or Italy) Renaud and statl

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 least one pertinent courSe either in
French or Italian literature or #) Pipa, Robinson

Poetry at Rimbaud. Mallarme, and Va"~ry. Campana, Ungaretli, 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 #) Lock, 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. (5 cr [no cr for
majors], §Ital 5587)

Reading and dIscussion of Italian and French literature 01 millenariamsm and utopianism iTom the Middle
Ages to the tlrst half of the 19th century. Taught In English.

5588. ASPECTS OF CONTEMPORARY CRITICISM. (5 cr. §CLit 5588. prereq 3209 or above and #)
Major aspects of Criticism as practiced in contemporary France, Taught in English.

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. (5 cr. §3607. §5443; prereq grad work in theatre arts
or #) Renand

Similar to 3607 or 5443. independent reading and research assIgnments in consultation with instructor.

5701-5702. STRUCTURE OF MODERN FRENCH: PHONOLOGY, MORPHOLOGY, SYNTAX. (5 cr per qtr; prereq
3015 or #) Mantlnl

Application of lingUistics to study at present-day French.

5900. TOPICS IN FRENCH LITERATURE. (3-5 cr per qtr [max 15 crl; prereq 3209 or above)

5999. TEACHING COLLEGE FRENCH: THEORY AND PRACTICE. (3 cr; prereq grad student or #)
Theoretical and practical aspects of French~language learning and teachtng

8010. SEMINAR IN POETRY. (3-5 cr per qtr [max 15 cr))

8030. SEMINAR IN DRAMA. (3-5 cr per qtr [max 15 cr))
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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 .~ND LITERARY THEORY. (3-5 cr per qtr [max 15 cr))

8501. METHODOLOGY AND BIEILIOGRAPHY. (5 cr) Staft

8701. HISTORY OF THE FRENCH LANGUAGE. (5 cr) Akehurst and staff

8704. OLD PROVENCAL. (5 cr) ,~kehurst

Language and literature cf the troubadors.

8970. DIRECTED READINGS FCiR GRADUATE STUDENTS. (1-5 cr) Statf

8980. DIRECTED TEACHING. (1-5 cr: prereq #,6)

Italian (ItaI)

Note-Most courses are offered alternate years or when feasible.

5042. INTENSIVE READING OF MODERN ITALIAN NARRATIVE LITERATURE. (5 cr: prereq 3015 or 3041 or #)
Pipa. Schneider

Twentieth-century authors analyzed from linguistic and literary points of view to achieve high level of
reading competency and understanding of contemporary Italian literary scene. Taught In Italian.

5219. HUMANISM AND ITALIAN ISM IN THE LITERATURE OF THE 16TH CENTURY. (5 cr. §Fren 5219: prereq
:3209 or above) Pipa. Renaud

Aspects of Italian civilizat on from Dante to Machiavelli that led to the Renaissance. Focus on French and
Italian literary texts Knowledge of French not reqUired: taught in English.

5321. CHIVALRIC POETRY: BOIARDO, ARIOSTO, TASSO. (5 cr: prereq 3015) Staft

5328. RENAISSANCE PROSE WRITERS: MACHIAVELLI, CASTIGLIONE. (5 cr: prereq 3015) Slaft

5331. MODERN POETRY. (5 cr prereq 3015) Plpa. Schneider
Crepuscular and hermetic poets from Gazzano to Ungaretti, Montale, Saba, and Quasimodo.

5337. MANZONI AND THE 19TH-CENTURY NOVEL. (5 cr: prereq 3015) Pipa. Schneider
I prome8si sposi and other novels.

5384. MODERN DRAMA. (5 cr: prereq 3015) Pipa, Schneider
Dramatists such as Pirandello. Ugo BeW. Diego Fabbri, and EdL,ardo de Filippo. Evolution of modern
drama.

5385. MODERN NARRATIVE. (5 cr: prereq 3015) Pipa. Schneider
Twentieth-century autho:s such as Svevo, MoraVIa, Pavese, and Vittorini. EvolutIon of the modern novel
and novella.

5401-5402-5403. DANTE. (5 cr per qtr: prereq 3015) Pipa. Schneider
The Divln8 Commedia; Dante's mInor works.

5411. PETRARCH. (5 cr: prereq 3015) Staff
Class taught In English. Reacllng In English (nonmajors) and Italian (majors).

5418. BOCCACCIO. (5 cr: prereq 30151 Staff
Class taught In English. Reacllng In English (nonmajors) and Italian (majors).

5461. LEOPARDI AND 19TH·CENTURY POETRY. (5 cr: prereq 3015) Plpa. Schneider
Leopardl's poetry: Carducci, Pascali. and D'Annunzio.

5481. MONTALE. (5 cr: prereq 3015 or #) Plpa
Reading and interpretation of Montale's poetic work.
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5559. THEORIES OF LITERATURE AND CULTURE: VICO, CROCE, GRAMSCI. (5 cr; prereq #) Pipa
Reading and discusSIOn of texts. Taught In English.

5568. FRENCH SYMBOLISM AND ITALIAN HERMETICISM. (5 cr; prereq at least one pertinent course either in
French or Italian literature or #) Pipa. Robinson

Poetry of Rimbaud. M,llarme, and Valery, Campana, Ungaretli, and Montale.

5569. NATURALISM IN THE FRENCH AND ITALIAN NARRATIVE. (5 cr; prereq at least one pertinent course in
French or Italian literature or #) Lock. P,pa

Flaubert, Maupassant, lola, and other naturalist writers; Verga, Deledda, Fogazzaro, and others.

5583. MARXISM AND EXISTENTIALISM IN ITALIAN NARRATIVE AND DRAMA. (5 cr; prereq 3015 or #) Pipa
Contemporary works hinging on the philosophies of Marxism and existentialism.

5587. MILLENIUM AND UTOPIA: FROM DA FIORE AND DANTE TO FOURIER AND CABEl. (5 cr [no cr for
majors], §Fren 5587) Pipa

Italian and French literature of millenarlanism and utopianism from Middle Ages to first half of 19th
cenfury. Taught in English.

5601, 5602, 5603. ITALIAN LITERATURE IN ENGLISH TRANSLATION. (5 cr per qtr) Pipa, Schneider
Movements, genres, or themes in representative works from medieval times to present day.

5609. DANTE (IN ENGLISH). (5 cr; prereq #) Staff

5701-5702. ITALIAN LANGUAGE. (5 cr per qtr; prereq #) Manti",

5900. TOPICS IN ITALIAN LITERATURE. (5 cr; prereq 3209 or above) Staff

8209. LITERARY CRITICISM. (5 cr) P'pa

8301. EARLY ITALIAN POETRY. (5 cr) Sfaff
From origins to the dolce sOl nuovo.

8303. FORMS OF THE ITALIAN DRAMA. (5 cr) Staff
The sacra rappresenrazione. commedia dell'arte, tragedy, comedy, pastoral drama, melodrama.

8501. RESEARCH METHODS AND MATERIALS. (5 cr) Staff

8970. DIRECTED READINGS FOR GRADUATE STUDENTS. (1-5 cr) Staff

GENETICS
Walter Sauerbier (genetics and cell

biology), head
David P. Fan (genetics and cell

biology), director of admiSSions
Robert K. Herman (genetics and cell

biology), director of graduate study
Dwight L. Anderson (microbiology and dentistry)
Nell A. Anderson (plant pathology)
V. Elvlng Anderson (genetics and cell biology)
Peter D. Ascher (horticulture)
Martin Blumenfeld (genetics and cell biology)
William J. Boylan (animal science)
Richard S. Caldecotl (dean, College of

Biological Sciences)
Jaroslav Cervenka (human and oral genetics

and oral pathology)
Ralph E. Comstock (genetics and cell biology)
R. Dennis Cook (applied statistics)
Kendall W. Corbin (ecology and behavioral

biology)
David W Davis (horticulture)
Sharon L. Desborough (hortIculture)
Steven D. Douglas (mediCine and microbiology)
John W. Eaton (mediCine)
Franklin D. Enfield (genetIcs and cell biology)
Frederick forro, Jr (genetics and cell biology)
James A Fuchs (biochemistry)
Jon Geadelmann (agronomy and plant genetics)
Burle G. Gengenbach (agronomy and

plant genetIcs)
Irving I Gottesman (psychology)
Charles E. Green (agronomy and plant genetics)
James V Groth (plant pathology)
Leonard L. Heston (psychiatry)
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Richard A King (human and oral genetics)
William Krlvll (pediatriCS)
Jean W. Lambert (agronomy and plant genetics)
FlOrian I. Lauer (horticulture)
Alvin M. Malkinson (psychiatry)
David J. Merrell (ecology and behavioral biology

and genetics and cell biology)
Gary Miner (psychiatric research)
Ronald L. Phillips (agronomy and plant genetics)
Donald C Rasmusson (agronomy and

plant genetics)
Bernard E. Reilly (dentistry and microbiology)
William E Rempel (animal science)
Howard W. Rines (agronomy and plant genetics)
Irwin Rubenstein (genetics and bIology)
Charles F. Schachtele (dentistry and microbiology)
Burton L. Shaplto (dentistry)
John R. Sheppard (genetics and cell biology)
Robert N. Shoffner (animal sCience)
Michael J Simmons (genetics and cell biology)
D. Peter Snustad (genetIcs and cell biology)
Leon A Snyder (genetics and cell biology)
Francis A Spurrell (veterinary clinical sciences)
Robert E Strucker (agronomy and plant genetics)
Cecil Stushnoff (horticulture)
Deon D Stuthman (agronomy and plant genetics)
Robert Touchberry (animal science)
Huber R. Warner (biochemistry)
Carl J Witl:op. Jr. (human and oral genetics)
Val W Woodward (genetics and cell biology)
Walid G. Yasmineh (laboratory mediCine)
Charles W Young (animal sCience)
James Zissler (microbiology)



Fields of Instruction

Members of the graduate faculty in genetics are drawn from many departments
and several colleges within the University. Students wishing to earn the M.S. or Ph.D.
degree in genetics may choose a major adviser from among these faculty members.
All genetics major programs must be approved by the Graduate Subcommittee in
Genetics, which is chaireej by the director of graduate study.

Prerequisites-One year of college calculus, chemistry through organic chem-
istry (physical chemistry highly recommended), college physics, and college biology. .,
Students will be required to make up any course deficiencies during their first year at
the University.

Applications-Students who are applying for fall quarter admission and who are
also applying for financial aid should have their applications completed by February
15 to be assured full consideration for financial support. The admissions committee
requires all prospective students to include three letters of recommendation and
GRE scores as part of their application for admission.

Master of Science Degree-Qffered under Plan A or Plan B. The Plan A program
should include at least two, and preferably all three, of the core courses-Intermedi
ate Genetics I (GCB 5031), Intermediate Genetics II (GCB 5032), and Intermediate
Genetics III (GCB 5033).

The Plan B program should normally include the three core courses (GCB 5031,
GCB 5032, and GCB 5033) and additional courses appropriate to the student's area of
specialization.

A final oral examination is required under both plans.

Doctor's Degree-The PhD. is a research-oriented degree that demands a
general understanding of genetics as well as special competence in at least one of six
major areas; i.e., cytogenetics, molecular genetics, population genetics, human or
medical genetics, developmental genetics, and behavioral genetics. Depending
upon the special interest area in genetics, the student will be expected to gain
competence in appropriate related areas of science; e.g., microbiology, cell biology,
chemistry, psychology, child psychology, mathematics, statistics.

Language Requirements-There are no specific language requirements for
obtaining an advanced clegree in genetics, but students applying to the genetics
program are urged to obtain a working knowledge of at least one language prior to
admission.

Ph.D. Minor in Genetics-A Ph.D. program with a minor in genetics should
consist of a minimum of '18 credits including at least two, and preferably all three, of
the core courses (GCB 5031, GCB 5032, and GCB 5033). These core courses should
be supplemented with courses appropriate to the student's field of specialization.
Minor programs must be approved by the director of graduate study in genetics.

Note-The following list of courses includes those considered basic and most
likely to be included on an M.S. or a PhD. program.

Genetics (GeB)
S022f,w,8,8U. GENETICS. (3 cr, §3022. §Biol 3032, §3033; not open to grad students in genetics)

Mechan,sms of heredity, their Implications for biological populations and applications to practical prob,
lems.

S030f,w,8. LABORATORY: GENETICS. (2 cr' prereq 3022 or 5022 or Bioi 3032 or 3033 or #)
Investigative approaches to analySIS of genetic problems. Focus on given organism or related group of
organisms may differ from quarter to quarter.

260



r------------------- .-------------------------------,

Genetics

50311. INTERMEDIATE GENETICS I. (3 cr; prereq 3022 or Bioi 3032 or 3033 and BioC 5002 or 5752 or #)
Mechanics of inheritance. Comparative organization of genetic material in procaryotic and eucaryotic
organisms. Mutation, complementation, and recombination as operational criteria for genetic analysis.

5032w. INTERMEDIATE GENETICS II. (3 cr; prereq 5031)
Action of the gene in molecular, cellular, and organismal development. Mechanisms of storage of genetic
information, modes of information transfer, and mechanisms of regulatmg these processes in various
biological systems.

50338. INTERMEDIATE GENETICS III. (3 cr; prereq 3022 Or Bioi 3032 or 3033, course In biometry or statistics or
#) Enfield

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. POPULATION, QUANTITATIVE GENETICS. (3 cr; SoN only; prereq 5033...Stat 5301 recommended)
Comstock

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.

50438. HUMAN GENETICS. (3 cr; prereq 3022 or Bioi 3032 or 3033 or #) Anderson
Inherited characters in humans, particularly in relation to medicine; relationships of genetics in marriage
and social conditions.

5044w. METHODS IN HUMAN GENETICS. (3 cr; prereq 5043. PubH 5450, #) Anderson
Methods for research In human genetics. Importance of approprrate statistical techniques Use of genetic
concepts in exploring new problems. IndIvidual study of current problems and group discussion.

50451. MOLECULAR PRINCIPLES OF BEHAVIOR. (3 cr; prereq BlOC 5002 or #) 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.

50461. MOLECULAR BIOLOGY OF GENETIC DISEASES. (3 cr; prereq 5031. 5043. BioC 5002 or equiv. Bioi 3032
or 3034 or equiv or #) Sheppard

Basic genetic, biochemIcal, and pathologic principles of inherited human metabolic disorders.

50478. GENE EXPRESSION DURING DEVELOPMENT. (4 cr; prereq 5032) Blumenfeld
Control of gene expression during development: Drosophila development; differential gene expression;
developmental changes in chromosome structure.

50621. GENETICS AND SPECIATION. (4 cr; prereq 15 cr biology incl genetics. #) Merrell
Application of genetic prinCIples to problems of specIation and evolution.

50638. THEORETICAL POPULATION GENETICS. (3 cr; prereq 5033, familiarity with differential and integral
calculus. or #) Simmons

Population genetic theory as related to problems of natural populations.

80601,w,l. CURRENT TOPICS. (2 cr Imay be repeated for crJi
Several sections offered each quarter. each devoted to a different topic (population genetics. extrachro
mosomal mheritance, cellular regulation}

89001,w,l. SEMINAR. (1 cr (may be repeated for crJ; offered SoN only)

89701,w,I,lu. DIRECTED STUDIES. (Cr ar; prereq #) Staff
Content determined by interests of individual in consultation with instructor; independent, nonlaboratory
study.

89901,w,8,lu. RESEARCH. (Cr ar; prereq #) Staff

Other courses of interest for individuals in the area of genetics are:

Agro 8230. CYTOGENETICS

GCB 5048. CELL BIOLOGY I

GCB 5049. CELL BIOLOGY II

GCB 5052. QUANTITATIVE TECHNIQUES, CELL BIOLOGY

GCB 5606 (Iormerly Bioi 5606). BIOLOGICAL ELECTRON MICROSCOPY

GCB 8600 (Iormerly Bioi 8600). LABORATORY IN ELECTRON MICROSCOPY

LMed 5160. HUMAN CYTOGENETICS

LMed 5161. HUMAN CYTOGENETICS LABORATORY

LMed 5162. HUMAN BIOCHEMICAL GENETICS

LMed 5163. HUMAN BIOCHEMICAL GENETICS LABORATORY

MdBc 8211. NUCLEIC ACID STRUCTURE AND FUNCTION
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MicB 8112. MICROBIAL GENETICS

OPal 8012. MEDICAL CYTOGENETICS

OPal 8015. METHODS OF GENETIC COUNSELING AND TREATMENT

OPal 8300. HUMAN DEVELOPMENTAL GENETICS I

Psy 5134. INTRODUCTION TO BEHAVIORAL GENETICS

GEO-ENGINEERING (GeoE)
Professor

Charles Fairhust
Donald H. Yardley

Associate Professor

Steven L Crouch
Hans Olat Pfannkuch

Assistant Professor

Michael Hardy
George Mullenger
Chrrstopher 51. John

The graduate program in geo-engineering is administered in the Department of
Civil and Mineral Engineering. Applicants for admission to graduate study in geo
engineering should consult the departmental General Information Bulletin for Grad
uate Students. which can be obtained from the department secretary for graduate
students, 103 Experimental Engineering.

Prerequisites-For major work, adequate preparation in undergraduate sub
jects and in the sciences fundamental to geo-engineering. For minor work, the
prerequisites for the courses to be pursued and approval of the major department.

Language Requirement-None.

Master of Science Degree-A master's degree either with departmental desig
nation or without is offered. Students who have a B.S. in geo-engineering have the
option of obtaining either the designated or the undesignated M.S. degree. Students
who have a B.S. degree in other fields (geology, physics, Chemistry, etc.) may choose
either to (a) make up de':iciencies in the basic engineering curriculum and proceed
normally to the designated M.S. degree or (b) proceed directly to the undesignated
M.S. degree.

Master of Geo-Engineering Degree-The master of geo-engineering program is
designed for engineering graduates who are particularly interested in planning,
design, operation, or management in geotechnical areas. A bachelor's degree from
an Engineers' Council for Professional Development (ECPD) accredited program in
engineering is required for admission to this program.

Master ofGeotechnology Degree-This program is designed for graduates with
experience in engineering geology and other geotechnical areas who wish to in
crease their geotechnical background and study current developments and design
procedures in geotechnology. The requirements for this program are the same as
those for the master of engineering degree program.

Doctor's Degree-Work leading to the Ph.D. is offered.

Final Examination for Master's Degree-M.Geo.E. and M.S. candidates are
required to take a final oral examination.

Note-Students should consult course list in the Mineral Engineering section of
this bulletin.
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Geo-Engineering

5180. GEOCHEMICAL EXPLORATION. (3 cr; prereq sr or #; 2 lab hrs per wk)
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. Labora·
tory work on colorimetric analysis of rock, soil. water.

5190. SELECTED TOPICS IN MINERAL EXPLORATION. (3 cr; prereq sr or grad student; offered 1978-79 and alt
yrs)

Exploration programming in relation to theories of ore genesis. Analysis of effects of contract and lease
requirements on decIsion making and planning. StatIstical analyses in ore estimates. Case histories.
Special problems.

5210. ADVANCED ENGINEERING DESIGN. (Cr and hrs ar)
A design problem and report on some aspect of the geo-engmeering field

5216. GEO-ENGINEERING AND ROCK MECHANICS I. (4 cr)
Site Investigations, geologic defects, rock properties, geophysical methods, vibration damage criteria,
design of rock mass Improvement systems including rock bolting, prestressing, and grouting. Cleft-water
pressures, case histories. Elementary analysis of stress and strain In rock with applications to practical
problems.

5218. TUNNEL TECHNOLOGY. (3 cr; prereq 5330 or #)
Tunneling systems, site problems. AnalysIs of stress and load. Design of linings and support. Materials
handling. Planning. Special problems, case histones.

5260-5262. GEO-ENGINEERING ANALYSIS. (2 cr for 5260.3 cr for 5262; prereq sr yr or #; 2 lab hrs per wk for
5260, 6 lab hrs per wk tor 5262)

Comprehensive analysIs of a geological engineering or rock mechanics problem. Involves integration of
concepts of rock and soil mechanIcs, geology and geophysics. mineraI engmeenng, and economics In a
specific problem chosen by the student and staff. Preparation of a professional report.

5320. FUNDAMENTALS OF GEOMECHANICS. (4 cr; 3 lect and 2 rec hrs per wk)
Groundwater flow; stress and strain analyses: effective stresses: testing techniques: stress-strain relations
in soil and rock; one-dimensional consol!dation.

5321. SLOPES AND FOUNDATIONS I. (4 cr; prereq 5320; 3 lect and 2 rec hrs per wk)
Failure of granular materials; bearing capacity and settlements: retaining walls and excavations: slope
stability in soil and rock; influence of groundwater: pile foundations.

5322. SLOPES AND FOUNDATIONS II. (4 cr, prereq 5321; 3 lect and 2 rec hrs per wk)
Elasticity: field instrumentation: underground excavations; rockbursts: subSidence due to mining; intro
duction to numerical methods.

5330. GEO-ENGINEERING AND ROCK MECHANICS II. (4 cr; prereq 5216 or #)
Analysis of stress and strain; stress-strain relationships for rock. Formulation and solution of rock
mechanics problems, Laboratory and field observations of rock behavior: techniques for determining in
situ stresses and monitoring rock mass deformations. Failure criteria, slope stability, rockbolting, sub
Sidence. Introduction to numerical methods of stress analysis

5437. COMPUTER APPLICATIONS IN GEO- AND MINERAL ENGINEERING. (4 cr)
Finite difference applicatIOns in ore-reserve estimates, volume of fill, haulage, heat transfer, and fluid flow
calculations. Solution of linear equations, curve fitting, regression analysis. IteratIve methods applied to
structural and ventilatIOn analysIs. Introduction to random numbers, Simulation and computer models.

5660. SPECIAL GEO-ENGINEERING PROBLEMS. (Cr and hrs ar; prereq sr or #)
Literature survey, research work, or design study in geo·engineering problems.

8336. ANALYTICAL METHODS IN ROCK MECHANICS. (4 cr; prereq #)
Development and application of methods of analysis in rock mechanics, closed form and numerical
solution techniques. Generation of appropriate mathematical models, inclUding material properties and
boundary conditions for different types of rock mechanics problems. Emphasis on obtaining practIcal
engineering solutions using best method for given problem.

8350-8352. ADVANCED ROCK MECHANICS I, II. (3 cr per qtr; prereq 5322 or #)
Selected topics in stress analysis and solution of rock mechanics problems. Critical review of current rock
mechanics research.

8601-8602-8603. SEMINAR: GEO-ENGINEERING. (1 cr per qtr)

8604·8605·8606. SEMINAR: GEO-ENGINEERING. (1 cr per qtr)

8612,8613,8614. GEO·ENGINEERING RESEARCH PROBLEMS. (Cr ar; prereq #)
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GEOGRAPHY (GE~Og)
Professor

John S Adams
Ward J Barrett
John R. Borchert
John F. Hart
Mel-Ling Hsu
Fred E Lukermann
Eugene C Matrer
Philip W Porter
Joseph E. Schwartzberg
Yi-Fu Tuan
John W. Webb

Associate Professor

DWight A. Brown, acting chairman
Russell B. Adams
Philip J. Gersrnehl
John GRice
Richard H. Skaggs
Rodenck H. Squires

Assistant Professor

Bonnie Barton
Earl P Scott
Enc S. Sheppard

Prerequisites-Geography majors are expected to have completed introductory
courses in physical and human geography, comparable to 1401 and 1301, and at least
seven upper division courses in systematic and regional geography. Students with
majors in other disciplines are encouraged to apply.

Degrees Offered-MA (Plans A and B); Ph.D.

Language Requirement-The use of foreign languages and research tech
niques is an integral part of each student's program. The graduate faculty (through
its committee) will deter llline on an individual basis the requirements for each
student working toward the M.A. or Ph.D. degree after submission of pertinent
information. Ph.D. students will offer one foreign language and/or one research
technique at a high level of proficiency. Certification of completion of the require
ments will be granted upon demonstration of competent use in course work or the
thesis.

Requirements for Admission-In addition to the application for admission sent
to the Graduate School, three letters of recommendation must be sent directly to the
department. These letters must be received before the department will act on the
application for admission.

Final Master's Examination-An oral examination is given for the Plan A and
Plan B programs in accordance with Graduate School regulations; in unusual cir
cumstances the grad uate faculty may substitute a written examination for the Plan B
program.

Minor Program-Students majoring in fields other than geography who wish to
offer a minor concentration in geography should consult the director of graduate
study in geography.

REGIONAL STUDIES

5101. HISTORICAL GEOGRAPH'( OF NORTH AMERICA. (4 crl Lukermann
SequentIal analySIS of sett'eme"lt and economy in changing environment and resource pattern of North
America In the period of frontier interaction, 1500-1900.

5102. HISTORICAL GEOGRAPH'( OF NORTH AMERICA. (4 cr) Lukerrnann
Sequential analYSIS of settlement and economy in changing environment and resource pattern 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 ot selected regions east ot 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
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5131. COLONIAL MEXICO AND THE CARIBBEAN. (4 cr) Barrett
Exploration. discovery. livelihood, and circulation to about 1800.

5132. SOUTH AMERICA. (4 cr) Mather
Regional survey of physical resources. population. agriculture, manufacturing. 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 orgarllzatlon of human
activity, and regional contracts.

5143. GEOGRAPHY OF WEST AFRICA. (4 cr) Scott
Regional study of West Africa tram Senegal to Cameroon: social geography of resource use. population.
settlement, economic development, and international relations.

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. Effects of changing resource
appraisal upon patterns of economic activity and human occupancy.

5181. U.S.S.R. REGIONS AND PLANNING. (4 cr) R Adams
Reglonalization. production speCialization, and interchange within the U.S.S.R.. effects of policies of
centralization 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 of small land
holders.

5211. EAST ASIA: REGIONAL ANALYSIS. (4 cr, §3211, prereq 5 cr in geography or #) Hsu
Regional aspects of East Asian life. The effects, within a traditional context, of popUlation growth and
modern technology on the transformation of society and reorganization of space,

5212. SOUTH ASIA. (4 cr. §3212) Schwartzberg
Physical and human geography at 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 #)
Geographical analysis of political development within particular countries of Asia and of problems of
regional and interregional conflict and cooperation.

TOPICAL STUDIES
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;
reta,l structure change. 5373: Neighborhood transition; conflicts in housing. location of facilities. urban
renewal.

5375-5376-5377. AMERICAN CITIES-LOCATION AND GEOGRAPHIC DESIGN. (4 cr per qtr; prereq #) Borchert
5375: The spread of urbanization across the United States; differentiation of city sizes and functions within
the nation's resource regions and circulation network; evolution of today's system of cities, its regional
and national management problem. 5376: The internal development of major metropolrtan areas of the
United States; evolution of land-use patterns. activity systems. and metropolrtan problems. 5377:
Fieldwork.

5381. SERVICES AND LOCATION THEORY. (4 cr; prereq 4 cr in geography or economics or #) R Adams,
Sheppard

Localization of economic activity; case studies of industries and sevices; location factors, models, and
theory.

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. Applica1ion of various locationally oriented programming techniques;
packaged programs.

5383. TRANSPORTATION GEOGRAPHY. (4 cr; prereq 3331 or #) R Adams
Principles and theory 01 spatial development of transport systems: interaction of resource use and
network growth; commodity and passenger flows; case studies at national, regional. and local levels.
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5391. RURAL GEOGRAPHY. (4 cr) Mather
Geographic components and assemblages of rural settlement. World patterns and the geographic prob
lems of rural settlement and agricultural production on the American 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.

5423. ADVANCED CLIMATOLOGY. (4 cr; prereq 3421 or #) Skaggs
Selected topics including energy balances, synoptic climatology, climate models.

5444. GEOGRAPHY OF WATER RESOURCES. (4 cr; prereq two courses in physical geography or #)
Distributional aspects of the magnitude, quality, and dynamics of water resources. Aesthetic, recreational,
and material production lJSeS of water; consequences of various human actions In hydrosphere with
emphasIs on fresh water

5445. QUATERNARY PALEOGE'OGRAPHY. (4 cr) Squires
Introduction to evidence 01 past environments with special reference to the Quaternary penod.

TECHNICAL STUDIES

5511. CARTOGRAPHIC ANALYSIS. (4 cr; prereq 3511. 3531 or #) Brown, Hsu. Porter
Cartographic-quantitative anal'isls and display 01 geographic data. Principles of classification and areal
sampling Generalization Including the scale problem, pattern recognition, and surface smoothing.

5512. CARTOGRAPHY: TOPICS. (4 cr; prereq 3511. 3531 or #) Brown, Hsu, Porter
Advanced statistical map~ling techniques; selected tOPICS in cartography; visual perception, automation,
spatIal statistics, and hlstJry of cartography

5522. COMPUTER MAPPING. (4 cr; prereq basic knowledge of FORTRAN and 3511 or #) Hsu
Oigit\zation and geocoding of locational data, library programs and mapping systems, programming for
mapping and cartographic analysIs. mapping via line pnnter, plotter. and CRT

5531. QUANTITATIVE RESEARCH DESIGN. (4 cr; prereq 3531 or #) R Adams. Barton. Skaggs
Introduction to intermediate statistIcal methods for handling geographical data; multivariate methods,
regionalization, spatial pattern analysis.

5701. FIELD RESEARCH (TWIN CITIES METROPOLITAN AREA AND ENVIRONS). (4 cr; prereq 12 cr in geogra
phy and #) Staff

Field investigation in physical. cultural. and economic geography; techniques of analysis and presenta
tion; reconstruction of environments.

HISTORY AND PHILOSOPHY OF GEOGRAPHY

5001-5002. GEOGRAPHICAL ANALYSIS I, II. (4 cr per qtr) Barton. 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. Cntiques of, and alternatives to, classical theories

5011. ELEMENTS OF GEOGRAPHIC EXPLANATION. (4 cr; prereq four courses in geography or #) Barton
Nature and logical structure of explanation in human geography; explanation in historical and theoretical
geography; nature of geographiC space; geography among the sciences.

5801. DEVELOPMENT OF GEOGRAPHIC THOUGHT. (3 cr, §3801. prereq sr or grad student. three courses in
geography) Lukl~rmann

Concepts and methods of geography; differing schools of geographic thought as expressed in contempo
rary geographIC Hterature.

5811. ENVIRONMENTALISM. I:NVIRONMENT. AND THE QUALITY OF LIFE. (4 cr) Tuan
Survey of ideas on environmentalism With emphasis on those that lead to the organization of the physical
environment into humar settings (rural and urban) in the bellef that they affect life's ideals.

5849. SPACE AND PLACE: A I~EOGRAPHY OF EXPERIENCE. (4 cr) Tuan
How expenence creates structure and meaning in space and environment.

DIRECTED STUDIES

5900. TOPICS IN GEOGRAPHY. (4 cr; prereq sr or grad student and L'.)
Course on specIal topics and regIons offered by visiting professors in their research fields.

8010. SEMINAR: THEORETICAL GEOGRAPHY. (3 cr; prereq #) Staff

8020. SEMINAR: ECONOMIC GEOGRAPHY. (3 cr; prereq #) Staff

8120. SEMINAR: HISTORICAL. GEOGRAPHY OF MIDDLE AMERICA. (3 cr; prereq #) Barrett
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8140. SEMINAR: AFRICA. (3 cr: prereq #) Parler. Scott

8160. SEMINAR: HISTORICAL GEOGRAPHY OF EUROPE. (3 cr: prereq #) Rice

8180. SEMINAR: SOVIET UNION. (3 cr: prereq #) R Adams

8200. SEMINAR: EAST ASIA. (3 cr: prereq #) Hsu

8210. SEMINAR: SOUTH ASIA. (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 wrltmg.

8301. GEOGRAPHICAL EDUCATION. (2-3 cr: prereq #) Gersmehl
GUided study of the process of teaching geography at the college level

8310. SEMINAR: CULTURAL GEOGRAPHY. (3 cr: prereq #) Hart

8330. SEMINAR: AGRICULTURAL GEOGRAPHY. (3 cr: prereq #) Mather

8340. SEMINAR: LAND USE PLANNING. (3 cr: prereq #) J Adams. Borchert

8350. SEMINAR: SETILEMENT AND POPULATION GEOGRAPHY. (3 cr: prereq #) Webb

8400. SEMINAR: PHYSICAL GEOGRAPHY. (3 cr: prereq #) Staff

8410. PHYSICAL ENVIRONMENT PROBLEMS IN METROPOLITAN AREAS. (3 cr. prereq #) Brown. Skaggs.
Squires

8420. SEMINAR: CLIMATOLOGY. (3 cr: prereq #) Skaggs
Detailed study of selected tOpICS. Topics vary from year to year: examples Include modeling, climatic
variability. predictability, severe local storms, drought, and energy balance

8440. PLEISTOCENE BIOGEOGRAPHY. (1-3 cr) Squires

8510. SEMINAR: CARTOGRAPHY. (3 cr: prereq #) Brown, Hsu. Porter

8530. SEMINAR: QUANTITATIVE GEOGRAPHY. (3 cr: prereq #) Adams. Barton, Skaggs

8700. SEMINAR: HISTORICAL FIELD. (4-6 cr: prereq #) Lukermann

8800. SEMINAR: DEVELOPMENT OF GEOGRAPHIC THOUGHT. (3 cr: prereq #) Lukermann

8850. SEMINAR: ATIITUDES TO ENVIRONMENT. (3 cr: prereq #) Tuan

8970. DIRECTED READINGS. (1-5 cr) Staff

8980. TOPICS IN GEOGRAPHY. 13 cr, prereq h)
Offered by visiting professors in their research field

8990. RESEARCH PROBLEMS IN GEOGRAPHY. (Cr ar) Staff

GEOLOGY AND GEOPHYSICS (Geo)
Professor

V. Rama Murthy, head
Harold M. Mooney. associate chairman,

director 01 graduate study
Subir K. Banerjee
Joseph ShapirO
Robert E Sloan
Frederick M. Swain
Herbert E Wnght, Jr.
Tibor Zoltai

Adjunct Professor

WIlliam A. Walls

Associate Professor

E. Calvin Alexander
Clement G Chase
Roger L Hooke
Peter J Hudleston
Hans-Olaf Pfannkuch
Frederick J. Sawkins
James H. Stout
Paul W Wei bien

ASSistant Professor

Thomas C. Johnson
George H Shaw

Degrees Offered-M.S .. Plans A and B; Ph.D.

Emphases Available Within the Department-Four broad areas of study are
available: General geology includes Quaternary studies. structural geology, stratig
raphy, and paleontology, Mineralogy and petrology includes crystallography and
mineralogy, economic geology, experimental and theoretical petrology, and isotopic
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and organic geochemistry. Hydrogeology includes geomorphology, glaciology,
groundwater geology, limnology, and sedimentology. Geophysics includes applied
and theoretical geophysics, paleomagnetism and rock magnetism, and seismology.
Opportunities for field studies exist in each of these areas. Programs that combine
the interests and expertise of faculty members in each of these areas are encouraged.
By including studies from outside the department, other areas of interest can be
accommodated, such as earth resources, engineering geology, environmental geol
ogy and mineralogy, paleoecology, and lunar studies.

Prerequisites-Candidates for advanced degrees must have a bachelor's de
gree in geology or geophysics and must have completed at least 1 year of study in
each of calculus, chemistry, and physics as well as a full-time geological field course
of at least 5 weeks' duration. Applicants with degrees in other fields or with limited
deficiencies in background may be admitted upon consultation with the director of
graduate study. In general, an outstanding academic record in previous undergradu
ate and graduate work is expected. Results from the Graduate Record Examination
are required.

Application Deadline-Admission deadlines are as stated on Graduate School
forms. For financial aid, ,January 15 is the deadline, although later application is
possible if funds are available. Students may begin in any quarter or summer term,
although fall IS preferablE!.

Program Requiremellts-Certain advanced courses required of all students
must be completed either prior to entrance or during the first year of graduate work.
These include 2 additional quarters of mathematics or statistics and 2 quarters of
5xxx- or 8xxx-level analytical science courses selected from a list available from the
director of graduate study. If taken as a graduate student, these courses may form
part of a supporting field or minor program.

The major course program is established in consultation with an adviser and the
Graduate Studies Committee. Students are required to make satisfactory progress
toward their degree objective with respect to grades and to time. A general review of
student progress is made! in January.

Language Requirement-None.

Examinations-For the master's degree, general oral and defense of thesis if
Plan A; oral if Plan B. For the Ph.D. degree, oral and written examinations are given.

Minor Requirements for Students Majoring in Other Fields-Requirements for
a minor are established on an individual basis through approval by the Graduate
Studies Committee.

GENERAL GEOLOGY

5002. STRUCTURAL GEOLOGY. (4 cr. §3103 or equiv; not open to geology. geophysIcs. geo-engineenng.
minerai resources engineenng. metallurgy-materials SCience majors; prereq 3401 or 5004 or #; 3
lect and 2 lab hrs per wk)

Primary and secondary structures of rocks, mechanics and modes of deformation, and structural tech
niques. Laboratory exercises in three-dimensional representation and solution of selected structural
problems.

5051. PHYSICAL GEOLOGY FOR TEACHERS. (4 cr, §1001, §1111; premq education degree, 1 term college
chemistry or physIcs)

Introduction to scienttfic 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. (4 cr. §1002, §1112; prereq education degree plus 1001 or 1111
or 5051 or #) Sloan

IntroductIOn to origin 01 tr,e earth. physical evolution of its crust through geological time, and biological
changes that occurred during ItS history. Laboratory, tieldwork, and seminar.
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5100.' ADVANCED GENERAL GEOLOGY. (2 cr [may be repeated for cr]; SoN only; prereq 1001 or 1111)
Seminar course on geology of an area. followed by field trip to location being stUdied. Region studied
varies trom year to year.

5102,' PHYSICAL STRATIGRAPHY. (4 cr; prereq 3103) Swain
Lectures, readings, discussions of modern literature, and laboratory work on Paleozoic, Mesozoic, and
Cenozoic stratIgraphy; geosynclinal and shelf development, oceanic and lacustrine deposIts.

5108. ADVANCED ENVIRONMENTAL GEOLOGY. (4 cr; prereq geology core curriculum 1111 through 3103 or
equiv) Pfannkuch

Human impact on the geological environment as well as the effect of geology and geologic processes on
people. Land use planning; geologiC hazards; geologiC aspects of health and disease; minerai conserva
tion; waste disposal; and geologic controls and limitations in developed versus underdeveloped coun
tries.

5110. FIELD GEOLOGY. (9 cr; restricted to majors in geology. geophysics. or geo-engineering; prereq 3103 and
#) Hudleston

Measurement of stratigraphic sections: fossils and igneous, sedimentary, and metamorphic rocks. Geo
logical surveying on aerial photographs and topographic maps Preparation of geologic maps and cross
sections. Structural and geomorphic teatures and geologic setting at minerai deposits.

5151. INTRODUCTION TO PALEONTOLOGY. (5 cr; prereq 1002 or 1112 or #) Sloan
Morphology and classitlcation of major fossil groups

5152. INVERTEBRATE PALEONTOLOGY. (5 cr; prereq 5151; offered when demand warrants) Sloan. Swain
Detailed studies of morphology. classification. and ecology at selected groups of invertebrate tossils.

5154. VERTEBRATE PALEONTOLOGY I. (5 cr; prereq 5151 or Zool 5124) Sloan
Morphology. evolution. and stratigraphic distribution of fossil fish. amphibians. reptiles. and birds.

5155,' VERTEBRATE PALEONTOLOGY II. (5 cr; prereq 5154 or Zool 5124) Sloan
Morphology. evolution. and stratigraphic distribution of tossil mammals.

5251,' GEOMORPHOLOGY. (4 cr [5 cr with term project]; prereq 1001. Math 1111 or #; 31ect and 21ab hrs per
wk ... lab often used for field trips)

Origin, development, and continUing evolution of landforms in various environments. Environmental
implications emphasized. Weathering, slope and shore processes. fluvial erosion and deposition. wind
action, t13ctOnlCS, and impact phenomena.

5301. AQUEOUS GEOCHEMISTRY. (3 cr; prereq Chem 5501 or Chem 5520)
Chemical processes In the oceans. mineral equilibria. and exchange with the atmosphere. Redox proc
esses and controls of the chemistry of natural waters.

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 struc
tures of rock-forming and are minerals. Demonstrations of crystallographic and crystal structural con
cepts.

5405. MINERAL SYSTEMS II. (4 cr; prereq 3401 or 5404. 1 qtr physics) Shaw
Review of optical mineralogy. Bonding and relative size 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.

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) Swain
Fundamentals of biostratigraphIc analysis of fOSSil assemblage with emphasis on Mesozoic and Cenozoic
zonation.

8152. ADVANCED INVERTEBRATE PALEONTOLOGY. (Cr ar; prereq 5152. # ...8161 adVisable) Sloan

8156. MICROPALEONTOLOGY. (3 cr; prereq 5151 or #) Swain
Major groups of marine microfosstls~ morphology, classification, and geologic distribution.

8201.' GEOTECTONICS. (3 cr; prereq 3201 or 5002 or #) Chase
Basic problems of structure and evolution of the earth's crust.

8202,' ADVANCED STRUCTURAL GEOLOGY. (3 cr; prereq 3103 or 5002) Hudleston
Detailed study of structural geometry of folded rocks; origin of foliation and lineation; multiple deforma
tIon; advanced structural methods. ExtenSive reading In journal literature. Laboratory research on se
lected topics. Field trips.

8262.' PLEISTOCENE GEOLOGY. (3 cr; prereq 5261) Wright
Problems in Pleistocene history of glaciated and nonglaciated areas, partIcularly North America, Europe,
and the Mediterranean. Relation of Pleistocene climatic changes to soils, biogeography, and archaeology.
Pollen analysis.
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MINERALOGY AND PETROLOGY

5004.· MINERALOGY. (4 cr, §34C1, not open to geology, geophysics, and geologlcal, mineral and metallurgical
englneerrng majors; open to majors and grad students In other disciplines; prereq 1001 or #, 1
term college chemistry. Math 1221,3 lect and 6 lab hrs per wk)

Introduction to crystallography. crystal chemistry. and crystal physics. Physical and chemical properties.
crystal str'Jctures and chemical equilibria of major mineral groups. Laboratory Includes crystallographic
and polan zing microscopes, X-ray powder diffraction exercises, and hand specimen mineral ldentrtica·
tion.

5302. NUCLEAR GEOLOGY. (4 cr; prereq #) Alexander
Theory and practice of raefioactlve dating. Emphasis on K/Ar. RbiS' and U. ThlPb method as applied to
geologic problems. Use of isotopic tracer techniques in crust-mantle evolution, igneous processes, and
early history of the earth.

5352.· METAL SULFIDE DEPOSITS. (5 cr: prereq 3401 or 5404.3103 or #) Sawkins
Nature and distribution of sulfide deposits and analysis of processes by which metals are concentrated in
magnetic, hydrothermal, elnd sedimentary environments.

5355. GEOLOGY OF FERROUS METALS AND NONMETALLIC DEPOSITS. (4 cr: prereq 3401 or 5404. 3103 or #)
Sawkins

Environmental setting, mineralogy, and genesis of ferrous metal or'e deposits and nonmetallic deposits.

5452.· IGNEOUS AND METAMCIRPHIC PETROLOGY. (4 cr: prereq 3102. Chem 5520, Math 3211 or #) Stout
Theoretical course that d€'velops basic thermodynamic tools for interpretmg mmeralogy of igneous and
metamorphic rocks. Data of experimental petrology. field geology, and petrology integrated With a
theoretical approach to understand chemical processes in earth's crust and mantle Laboratory and term
paper.

8351.· ADVANCED MINERAL DEPOSITS I. (3 cr; prereq 5351. 5301 or Ii)
Geochemistry 01 hydroth"rmal ore deposits. Application 01 solution chemistry to mineral deposil prob
lems. Stability and solubility 01 hydrothermal minerals. Chemistry of ore-forming fluids and formation of
hydrolhermal ore deposits.

8352.· ADVANCED MINERAL DEPOSITS II. (3 cr; prereq 5351 or #) Sawkins
Metalliferous districts and their relatlOn to tectronlcs.

8361. GEOLOGV OF FUEL DEPOSITS. (3 cr; prereq 3101.3103 or 5102 or #) Swain
Origin and distribution of petroleum and coal deposits; source ma~erials, reservoir rocks and structures,
stratigraphic dlstributron of important deposits.

8402. X·RAY MtNERALOGY. (4 cr; prereq 1 yr college physics and chemistry: 31ect and 21ab hrs per wk) Zoltai
Review of baSIC crystallography with emphaSIS on symmetry of the lattice. Prrnclples of X-ray dr/lractlon of
polycrystaliine material Introduction to single-crystal methods. Indexing of dlftraction patterns and
determination of space groups.

8404: X·RAY CRYSTALLOGRII,PHY. (4 cr; prereq 8402 or #: offered wilen demand warrants) Zoltai
Introduc1ion to principle!> and practice of single-crystal X-ray diffraction. Space group determination.
Crystal structure determination methods and problems.

8453: PHASE EQUILIBRIA IN MINERAL SYSTEMS. (3 cr; prereq 5452. Chem 5520, Math 3221; offered yearly
when demand warrants) Stout

Principles of homogeneous ard heterogeneous equilibria and their application to problems in petrology.
Emphasis on derivations hom first principles and formulation of algebraic and graphical methods essen
tial to multicomponent systems.

8454: IGNEOUS PETROLOGY. (3 cr: prereq 8453; offered yearly when demand warrants) Weiblen
Igneous rocks and processes inclUding Igneous textures and associatlOns, and appropriate phase equili
bria to relate current theol'y and observation to the broad problems of petrogenesIs. Term paper required.

8455: METAMORPHIC PETROLOGV. (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 relatl~d to progressive development of mineral assemblages. Term paper requIred.

HYDROGEOLOGY

5251: GEOMORPHOLOGY. (4 or [5 cr with term project]: prereq 1001.3101. Math 1111 or #: 31ect and 21ab hrs
per wk)

See "General Geology" above.

5255: GLACIOLOGY. (3 cr: prereq Math 3221 or equiv or #) Hooke
Theory of glacier flow. Internal structures and temperature distribution in glaciers and ice sheets. Reading
assignments and problems.
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5261." GLACIAL GEOLOGY. (4 Cr [5 cr with term paper or labl, prereq 1002 or 1112) Wright
Physics of modern glaciers Glacial erosion and deposition. stratigraphy and chronology of the Pleisto
cene In glaciated and nonglaciated areas.

5601. LIMNOLOGY. (4 cr. §EBB 5601, prereq Chem 1005 or equiv. #)
Events occurring In lakes, reservoIrs, and ponds. their onglns, physics, chemistry. and biology Interrela·
tionships of these parameters and effects of civilization on lakes.

5602. CASE STUDIES IN LIMNOLOGY. (3 cr; prereq 5601 or EBB 5601 and #) Shapiro
Detailed analyses of specific studies on lakes and the" problems throughout the world.

5611. GROUNDWATER GEOLOGY. (3 cr; prereq 1001 or 1111. Math 1231. 1 yr physics and chemistry or #)
Pfannkuch

Origin, occurrence, and movements of groundwater. Characteristics of major aquifers and aquitards.
Exploratory investigations. Hydrogeologic units and boundaries. Pnnciples and theoretical aspects of
recharge. Quality of groundwater supplies.

5652. SEDIMENTOLOGY. (5 cr; prereq 3101.1 qtr chemistry, 1 qtr physics; 3 lect and 6 lab hrs per wk)
SedImentary rocks: interpretation of their origin and diagenetic history utilIZIng knowledge of present-day
depositional enVironments.

8311." ORGANIC GEOCHEMISTRY. (3 cr; prereq 3651 or 5006, Chern 3302 or #) Swain
Extraction and separation of organic residues from recent sediments and rocks: interpretation of origin
and diagenesis of sedimentary organic compounds.

8602." ADVANCED LIMNOLOGY. (3 cr; prereq 5601 or equiv. #; offered 1979·80 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 ot ecologically Important constituents and parameters ot 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 project ar; offered 1980 and alt yrs or when demand
warrants) Pfannkuch

Microscopic flow parameters, momentum, mass and energy transport through porous media, rak proc
esses, coupled processes and nonequilibrlum thermodynamIcs, geologic controls of natural flow systems
in porous media and aquifers.

8612." ANALYTICAL GEOHYDROLOGY. (3 cr; 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.

8651. SEDIMENTARY GEOCHEMISTRY. (3 cr; prereq Chem 5501 or 5104 or #)
Properties of bulk and adsorbed water. Thermodynamics of seawater. Chemical equilibria of the seas, air
sea interface, sea·ocean interface. Origm and chemical history of the earth's ocean. Stable isotope
studies.

8657. MARINE SEDIMENTS. (3 cr; prereq 5642, 5652 or #) Johnson
Distribution of sediments in the world ocean and processes affecting this distribution Results of the Deep
Sea Drilling Project, theories on the observed sequences of sediments and their record of the Mesozoic
and Cenozoic history of ocean basins.

GEOPHYSICS

5505. PHYSICS AND CHEMISTRY OF THE EARTH I. (4 cr; prereq 1111, Phys 1295) Mooney
Earthquake seismology; physical structure of the earth's crust and deep interior.

5506. PHYSICS AND CHEMISTRY OF THE EARTH II. (4 cr; prereq 5505 or #) Alexander, Murthy
Origin and chemical evolution of the earth through geologic time.

5507. PHYSICS AND CHEMISTRY OF THE EARTH III. (4 cr; prereq 5506 or #) Banerjee, Chase
Gravity and magnetic fields of the earth: paleomagnetism; thermal history of the earth.

5511." PRINCIPLES OF GRAVITY AND MAGNETIC EXPLORATION. (3 cr; prereq Phys 1291) Chase
Instruments, surveying techniques, data reduction, Interpretation, case histories.

5512." PRINCIPLES OF SEISMIC EXPLORATION. (3 cr. §5522; prereq Phys 1291) Mooney
Reflection and refraction seismology; theory, interpretation, instruments.

5513." PRINCIPLES OF ELECTRICAL EXPLORATION. (3 cr; prereq Phys 1291) Mooney
Resistivity, electromagnetic, Induced polarizatIon, and other methods.
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5522,· PRINCIPLES OF REFRACTION SEISMIC EXPLORATION, (2 cr, §5512; principally for civil engineering
and geo-engineerlng students: prereq Phys 1291) Mooney

Seismic wave theory; refraction seismology.

5531, HIGH PRESSURE MINERAL.OGY WITH GEOPHYSICAL APPLICATIONS, (3 cr; prereq 3401 or #) Shaw
Phase transformations in SOl ids at high pressures and temperatures with emphasIs on silicates and sIlicate
analogs, likely mineralogic constitution of the mantle, and detailed structure of mantle.

5541,· GEOMAGNETISM, (3 cr; prereq 1 qtr each geology, physics, mathematics) Banerjee
HistOrical introduction. Theory of the geodynamo. Magnetic properties of rocks and minerals. Polar
wandering and continental drift.

8521,· LINEAR DATA PROCESSING WITH GEOPHYSICAL APPLICATIONS, (3 cr; prereq 5512 and 1yr calculus;
offered when demand warrants) Mooney

Modern digital data processing methods used in geophysics, based on Fourier and z transforms.

8531-8532,· THEORY OF ELASTIC WAVE PROPAGATION I, II, (3 cr per qtr; prereq 5505 or 5512,1 yr calculus;
offered when demand warrants) Mooney

Theoretical seismology, solutions of wave equations, normal mode propagation.

8542, PRINCIPLES OF ROCK MAGNETISM I, (3 cr: prereq 5541 or #) Banerjee
Magnetic ordering of ionlG compounds. Magnetic properties of single crystals of nafural magnetic
minerals: e.g., magnetite, hElmatite, and theirtitanium-substitute compounds. Temperature and grain size
dependence of magnetic parameters.

8543, PRINCIPLES OF ROCK MAGNETISM II, (3 cr; prereq 8542 or #) Banerjee
Remanent magnetIzatIons, their classificatIon and origIns. Primary versus secondary magnetizations.
Separation of multicompor,ent magnetizations. Paleointensities from rocks and meteorites.

85511, EQUATION OF STATE AND CONSTITUTION OF THE EARTH'S INTERIOR, (3 cr) Shaw
EquatIOn of state of SOlids, elastic properties of minerals, Isotopic and multicomponent aggregates, phase
transitions

8564, PROPERTIES OF THE EARTH'S MANTLE: RELATIONSHIP TO CRUSTAL MOTION, (3 cr; prereq 5505 or
5506 or 5507 or #) Bane'lee, Shaw

Surface heat flow; temperalure vs. depth; chemical composition, mineralogy, crystallography, and rheol
ogy of the mantle. Equation of state; fhermal convection, crustal expression: geotectonics.

GEOTECHNOLOGY
See Geo-Engineering,

GERMAN (Ger)
Professor

Gerhard H. Weiss, director of graduate study
Evelyn S. Flrchow
Frank D. Hlrsctlbach
Anatoly Libermann
Wolfgang F. Taraba

Associate Professor

Thomas G. Plummer, chairman
Leonard l. Duroche
Jochen Schulte-Sasse

Assistant Professor

Lee Fullerton
Ruth-Ellen Joeres
Ray M. Wakefield

Degrees Offered-M,A. (Plans A and B); PhD,

Emphases Available Within the Major-Course study and theses may empha
size philologically oriented aspects of the language, literature in German, or a
combination of the two,

Prerequisites-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. For minor work, approval of the director of graduate study is required,

Requirement for Admission-In addition to the application for admission sent to
the Graduate School, three letters of recommendation must be forwarded directly to
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the department. These letters must be received before the department will act on the
application. Applicants for the M.A. program must also submit a copy of their scores
on the GRE to the director of graduate study (the achievement portion of the GRE is
not required).

Program Requirements-Ali Plan A and Plan B candidates for the master's
degree must demonstrate proficiency in German by either passing a special exami
nation or completing 5011 with a grade of B or better. In addition, candidates must
include at least one bibliography course and two philology courses in their program.
Candidates following Plan B must submit three research papers of high quality, one
of which must be in German. The M.A. examination consists of a written and an oral
part. For the examination, candidates are responsible for the areas included in the
course work as well as for the works specified in the departmental reading list.

Applicants for the Ph.D. program must have a master's degree in German from
an accredited institution or present other evidence of adequate background and
competence. While a specific number of courses required for the Ph.D. degree is not
prescribed, students are expected to complete at least ten courses beyond the M.A.
level, two of which must be in the area of philology. Candidates 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 and approved by the departmental
Committee on Graduate Studies. For the written preliminary examination, candi
dates select three areas of emphasis and, together with their adviser, prepare a
reading list for each area. The oral preliminary examination will include general
questions on German literature, philology, and the minor or supporting field.

Language Requirement-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 demon
strated by scoring in at least the 65th percentile of the GSFL Test or by evidence of
advanced work in the language. For the Ph.D. degree, competence in two languages
other than German and English must be demonstrated.

GERMAN LANGUAGE, LITERATURE, AND CULTURE STUDIES

5011. ADVANCED COMPOSITION AND CONVERSATION. (4 cr; prereq 3013 Or equiv)

5101,5102,5103. THE ANALYSIS AND TEACHING OF GERMAN. (3 cr per qtr)
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 of German civilization and culture or equiv)
Techniques of cultural analysis (contrasltve, anthropological, traditional) through the examination 01
literary texts, newspapers, language usage, etc.; "culturai myths" and forms 01 humor.

5371. THE RADIO PLAY AS LITERARY FORM. (4 cr)
Representative radio plays by such authors as Durrenmatl, Frisch, Eich, Jens, B611, and Grass; unique
features dictated by the medium.

5471,5472. HUGO VON HOFMANNSTHAL, (4 cr per qtr)
5471: 1890-190o-Poetry, early drama, early prose. 5472: 1900-1929--Comedy, tragedy, opera, prose.

5510. TOPICS IN CONTEMPORARY GERMAN CULTURE. (4 cr [may be repeated for max 8 cr]; prereq 3513 or
equiv)

5601,5602,5603. DRAMA IN TRANSLATION. (4 cr per qtr; prereq 8 cr in theatre arts or in literature above 3001;
knowledge of German language not required; cannot be used for German major or minor)

5970. DIRECTED READINGS. (1-5 cr per qtr)

8100. PROSEMINAR IN GERMAN LITERATURE. (3 cr; prereq 1st· or 2nd-yr grad stUdent)
Experience in usmg techniques 01 research, presentation 01 oral reports, and writing of seminar papers.

8111,8112,8113. FUNDAMENTALS OF THE STUDY OF GERMAN LITERATURE. (3 cr per qtr)
8111: Bibliography. 8112: Introduction to the study 01 Germanistlk. 8113: Studies in literary theory and
criticism.
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8201. INTRODUCTION TO MIDDLE HIGH GERMAN LANGUAGE AND LITERATURE. (3 cr)

8202. NIBELUNGENLIED. (3 cr; prereq 8201 or #)

8203. MIDDLE HIGH GERMAN COURTLY LYRIC. (3 cr; prereq 8203. 8723 or #)

8204. WALTHER VON DER VOGELWEIDE. (3 cr. prereq 8202. 8723 or #)

8205. MIDDLE HIGH GERMAN COURTLY EPIC. (3 cr; prereq 8202. 8723 or #)

8206. TOPICS IN MIDDLE HIGH GERMAN LITERATURE. (3 cr; prereq 8202, 8723 or #)

8211. LITERATURE FROM 1500 '10 1600. (3 cr)

8212,8213. GERMAN LITERATURE OF THE 17TH CENTURY. (3 cr per qtr)

8217,8218,8219. LITERATURE OF THE 19TH CENTURY. (3 cr per qtr)
Literature, literary movemlmts and influences represented in drama, lyric, and shorter prose forms.

8221,8222,8223. ROMANTICISM. (3 cr per qtr)

8235, 8236. EIGHTEENTH CENTURY: FROM AUFKLARUNG THROUGH STURM UNO ORANG. (3 cr per qtr)

8241,8242. EXPRESSIONISM IN GERMAN LITERATURE. (3 cr per qtr)

8261,8262. GERMAN LITERATURE SINCE WORLD WAR II. (3 cr per qtr)

8301, 8302,8303. THE 19TH·CEtITURY NOVEL. (3 cr per qtr)

8307, 8308, 8309. THE GERMAN NOVELLE: FROM GOETHE TO KAFKA. (3 cr per qtr)

8311,8312, 8313. TH~ 20TH·CENTURY NOVEL. (3 cr per qtr)

8321,8322,8323. THE 19TH·CENTURY DRAMA. (3 cr per qtr)

8324,8325,8326. GERMAN DR~,MA FROM NATURALISM TO THE PRESENT. (3 cr per qtr)
8324: From le80 to 1910.8325: From 1910 to 1930. 8326: From 1930 to present.

8333,8334,8335. LYRIC POETRY. (3 cr per qtr)
8333: Klopstock through Goethe. 8334 Novalis through Nietzsche. 8335: Liliencron to present.

8341,8342. LITERATURE OF THE GERMAN DEMOCRATIC REPUBLIC. (3 cr per qtr)
GDR cultural policy. novels. short stofles. drama. and poetry since 1949

8351. ROMANTHEORIE. (3 cr)
Analysis of 20th-century criticism of the genre Roman.

8403, 8404. LESSING. (3 cr per qtr)

8405, 8406, 8407. GOETHE. (3 cr per qtr)

8411,8412,8413. SCHILLER. (3 cr per qtr)

8451,8452,8453. FRIEDRICH NIETZSCHE. (3 cr per qtr)

8454, 8455. HOLDERLIN. (3 cr per qtr)

PHILOLOGY

8701. PHILOLOGICAL PROSEMINAR: BIBLIOGRAPHY. (3 cr)

8711, 8712. HISTORY OF THE ClERMAN LANGUAGE. (3 cr per qtr)

8713. CONTEMPORARY GERMAN. 13 cr, prereq 8712)
Varieties and analysIs in an historical framework.

~,

8721,8722,8723. MIDDLE HIGIi GERMAN LANGUAGE. (3 cr per qtr) i

8731,8732,8733. OLD HIGH GERMAN. (3 cr per qtr) 1
8734. OLD SAXON. (3 cr; prereq #)

8741,8742,8743. GOTHIC, AND METHODS OF COMPARATIVE GERMANIC LINGUISTICS. (3 cr per qtr: prereq
#)

8744. READINGS IN PHILOLOGY. (3 cr; prereq #)

8751. MANUSCRIPT READINGS AND TEXT RECONSTRUCTION. (3 cr: prereq #)

8761,8762,8763. PHILOLOGICAL SEMINAR. (3 cr per qtr: prereq #)

8771. EARLY NEW HIGH GERMAN. (3 cr)
Language development of the features of German from 1350 to 1600 with concomitant reading of selected
texts
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LITERATURE AND PHILOLOGY

.. 8990. READING AND RESEARCH. (er ar [3-6 er]; prereq #; may be taken on tulorlal basIs with #)

GERMANIC PHILOLOGY
COMMITIEE

Anatoly Liberman (German), director of
graduate study

Evelyn S. Firchow (German)

Kaaren Grimstad (Scandinavian)
Rocky V. Miranda (Linguistics)
J. Lawrence Mitchell (English)

Detailed information about graduate study in Germanic philology, including
specific course requirements for each area of emphasis in the major and minor, is
available from the Director of Graduate Study for Germanic Philology, 210 Folwell, 9
Pleasant Street S.E., University of Minnesota, Minneapolis, Minnesota 55455.

Degrees Offered-MA, Plans A and B; Ph.D.

Emphases Available Within the Major-Medieval literature or the history and
structure of medieval Germanic languages,

Entry Dates-Students are advised to begin study in fall quarter; however,
applications will be considered for entry in any quarter,

Special Major Field Requirements-Three letters of recommendation and a
satisfactory score on the aptitude section of the Graduate Record Examination are
required. Since Germanic philology is not listed in the Graduate Record Examination
department codes, applicants should use the departmental code for German when
taking the test.

Proficiency Examination for the Ph.D.-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 MA degree at another institution.
This examination must be taken within 1 year of entering the Ph.D, program

Program Requirements-For the Ph.D" 25 to 30 quarter courses (including
work completed for the M.A.) are recommended. For the MA, 9 quarter courses are
required. Fina[ examinations for the M.A. consist of a 3-hour written exam and a 1
hour oral exam.

Language Requirements-For the M.A., students must demonstrate compe
tence in Medieval Latin. For the Ph.D., students must demonstrate competence in
English, German, Medieval Latin, and two additional languages chosen from the
following: Swedish, Norwegian, Danish, Faeroese, Modern Icelandic, Dutch, French,
Italian, Spanish, Classical or Modern Arabic, Classical Greek, Classical Latin, San
skrit, and Hebrew.

Minor for Ph.D. Students Majoring in Other Fields-Emphases in medieval
literature or medieval language and modern language are available. Students will
take a 2-hour final written examination: a final oral examination for the minor will be
conducted in conjunction with the preliminary oral examination in the major field. A
minor for master's degree students is not recommended.

GREEK
See Classics.

275



Fields of Instruction

HISPANIC LINGUISTICS
See Spanish and Portuguese.

HISTORY (Hist)
Professor

Josef L Altholz
Bernard S Bachrach
Paul W Bamford
Hyman Berman
Kinley J. Brauer
Clarke A Chambers
John R. Howe
Allen F. Isaacman
Oavid Kopf
Stanford E. Lehmberg
Byron K. Marshall
John Modell
Paul L Murphy
David w. Noble
Joel B. Samaha
Stuan B. Schwanz
Theofanis G. Stavrou
Romeyn Taylor
John A Thayer
James D. Tracy
Rudolph J. Vecoll
William E. Wright

Associate Professor

Edward L Farmer
George D. Green
Lansine Kaba
Thomas Kelly
David O. Kieft
David S Lelyveld
Russell R. Menard
John K. Munholland
Thomas S. Noonan
Carla R. Phillips
Richard L RUdolph
Allan H. Spear

Assistant Protessor

John K. Evans
Sara M. Evans
Kathryn L. Reyerson

Instructor

Raymond J. Arsenault
Roben E McCaa

The departmental booklet Graduate Study in History presents more detailed
information concerning re!quirements and regulations forthe graduate program than
can be included here. A copy should be requested before application for admission.

Prerequisites-Prior to admittance students will be expected to have completed
(a) general survey courses in two or three of the following areas or periods: ancient,
medieval, modern, European, English, American, Asian, African, and Latin American;
(b) a minimum of two full-year advanced or upper division courses (or their equiva
lent) in two of these areas or periods, including (c) at least one course in which
intensive work has been done.

A student who minors in history must have completed approximately the same
amount of work with the possible exception of item (c) above.

The department requires satisfactory scores on the Graduate Record Examina
tion verbal and quantitative skills aptitude tests. The GRE advanced subject test in
history is optional. The Miller Analogies Test is an acceptable substitute for the GRE
aptitude tests. Test results should be mailed directly to the Department of History.

The department also requires a statement of purpose and three letters of recom
mendation. Forms and instructions should be requested from the department.

Application Deadline-Fall quarter is generally the most convenient time to
begin graduate study, especially for Ph.D. students; but admission applications are
considered for entry in allY quarter. Those who apply for teaching assistantships or
fellowships must submit their admission and financial aid applications by February 1
for the following fall quarter.

Language Requirement-A reading knowledge of one foreign language is re
quired before admittance to the master's examination and of two foreign languages
before admittance to the preliminary examinations for the Ph.D. Where it can be
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History

demonstrated that either a specific research technique or a collateral field of knowl
edge 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.

MASTER OF ARTS DEGREE

Plan A-In addition to the required thesis, the student will complete eight
courses in history and three courses in one or more other fields. Work in the major
must include at least one sequence of two or three courses at the proseminar or
seminar level.

Plan B-The student will complete seven courses in history and five courses in
two or more related fields with a minimum of two courses in each. The courses in
history must incl ude at least one seq uence cou rse of 2 or 3 quarters at the prosem inar
or seminar level. Two or three research essays written in conjunction with graduate
courses must be presented to the examining committee in fulfillment of the Plan B
project requ irement.

Master's Final Examination-An oral exam is required for both Plans A and B.

MASTER OF ARTS DEGREES IN MUSEOLOGY AND HISTORY

Students interested in preparing for work in historical museums should consider
the M. A. program with a double major in museology and history.

For the M.A. in history, which is a prerequisite to the second M.A. in museology
with a historical track, the area of emphasis will customarily be United States history.
The program should usually include courses in anthropology and art history.

For information on the M.A. program in museology, which is administered by a
joint committee of history and art history faculty members, see the Art History section
of this bulletin.

DOCTOR OF PHILOSOPHY DEGREE

The field of history is divided into the following areas of concentration:

1. Ancient history

2. Medieval and Renaissance history to 1500

3. Modern European history, 1450 to the present
4. English history
5. United States history and its colonial background
6. Latin American history
7. History of East Asia (China and Japan)

8. History of South Asia (Indian subcontinent)
9. African history

10. History of African peoples

The separate requirements for each of these areas are outlined in the booklet
Graduate Study in History. In general, students prepare for the preliminary examina
tions in the area in which they intend to write a dissertation and in at least one
additional subarea.

Preliminary Examination-Written examinations are offered during the fifth
week of the fall, winter, and spring quarters. Whether the student will write an
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examination in the minor field or supporting fields depends upon the requirements of
the departments concerned. The oral examination should be taken as soon as
possible after completion of all written examinations.

Minor in History-Candidates for the M.A. degree with a minor in history (Plan A)
must complete a minimum of three courses and be examined in one subarea of
history.

Candidates for the Ph.D. degree with a minor in history must be prepared for
written and oral examinations in either (a) one area of history and an associated
subarea or (b) two subareas. The number of courses required for a minor in history is
flexible (six to eight courses) and will depend upon the needs and the previous
training of the candidate.

All programs for a minor in history must be approved by a member of the
graduate faculty and the: director of graduate study of the department.

5011,5012. QUANTITATIVE METHODS IN HISTORICAL RESEARCH. (4 cr per qtr; prereq one postsurvey course
in any social science)

Statistical approaches to analysis of historical questions. Data collection, analytical techniques, and
quantitative reasoning.

5021,5022, COMPARATIVE STUDY OFTHE FAMILY IN HISTORY: INDIA AND AMERICA, (4 cr per qtr; prereq #)
Lelyveld, Modell

Historlcallnformatlon on the family, employed to test a senes 01 hypotheses regarding change (e,g., shift
from agrarian to industrial society)

5031,5032. A SOCIAL HISTORY OF ANGLO·AMERICAN LAW. (4 cr per qtr) Samaha
Law as a social institution. Development of the Anglo-Amencan legal system from its inception as
unsophisticated attempts to settle disputes by self·help to a complex structure relying on formal, profes·
sionalized judicial machinery supported by political power to enforce its decisions.

50511, 5052w, 5053•. ANCIENT NEAR EAST. (3 cr per qtr) Evans

50611, 5062w, 5063., GREECE 1rO 200 B.C. (3 cr per qtr) Kelly

50711, 5072w, 5073•. HISTORY OF ROME. (3 cr per qtr) Kelly

5100. SELECTED TOPICS IN MEDIEVAL EUROPE. (4 cr; prereq #) Bachrach
From fall of Roman Empire to first feudal age and rebirth of Western economy.

5111,5112. EUROPE IN THE HIGH MIDDLE AGES. (4 cr per qtr) Bachrach, Reyerson
5111: Medieval revival, 900·1150. 5112: Crisis of medieval civilization, 1150·1350.

5113,5114, MEDIEVAL CITIES. (4 cr per qtr; prereq one course in medieval history or #) Reyerson
History of Western European cities from the fall of the Roman Empire to the Renaissance. 5113: From 300
to 12005114. From 1200 to 1500

5115,5116, MEDIEVAL LATIN fIiSTORIANS. (4 Cr per qtr: p,ereq good reading knowledge of Latin) Bachrach
Writing of history In Western Europe dUring the Middle Ages. The idea 01 history, philosophy 01 various
histOrians, techniques 01 research by medieval historians and chroniclers. history as literature, and the
value 01 medieval hIstories to modern research scholars. Work done with original Latin texts.

5131,5132,5133. BYZANTINE IHISTORY. (3 cr per qtr) Bachrach, Noonan, Stavrou
5131. Later Roman Empire to 565. 5132: Rise of Byzantium to 976. 5133: From Basil II to 1453.

51341, 5135w, 5136•. MEDIEVAL AND EARLY MODERN RUSSIAN HISTORY. (4 cr per qtr) Noonan
5134: Kievan Russia, 850-1240 5135: Mongol conquest and rise of Muscovy, 1240·1530. 5136: Ivan the
Terrible to Peter the Great, 1530-1700

5137. NOMADS OF SOUTHER~I RUSSIA FROM SCYTHIANS TO MONGOLS. (4 cr) Noonan
The nomads who occupied the steppe (Scythians, Sarmatians, Huns, Avars, Bulgars, Khazars, Pechengs.
Cumans. Mongols) and t1eir society

5141,5142,5143, ENGLISH CONSTITUTIONAL HISTORY. (4 cr per qtr; prereq jr, sr or grad student) Samaha
Evolution of English Constitution from Norman conquest to today. Emphasis on cultural values and the
tension between Individualism and community that shaped English public law; their importance as an
element In the evolution of Amencan constitutional development.

51711, 5172w, 5173•. MODERN ENGLAND: 1783 TO PRESENT, (4 cr per qtr) Altholz
5171 1783 to 1846, triumph of the middle class. 5172: 1846 to 1901, Victorian era. 5173' 1901 to 1951, war
and SOCial change.

5201,5202, EARLY MODERN EUROPE. (4 cr per qtr; offered when feasible) Bamford
5201. Reformation and religious wars to 1648. 5202: Age of absolutism.
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5211. FRANCE IN THE OLO REGIME. (4 cr) Bamford
From the origins of France to the Revolution of 1789.

';212. FRENCH REVOLUTION AND NAPOLEON. (4 cr) Bamford
France and fhe Revolution: 1789-1799.

5231. MODERN FRANCE. (5 er) Munholland
Survey of French politiCS and society since 1848

5247,5248 (formerly 5247). HISTORY OF AUSTRIA. (4 cr per qtr; prereq one course in modern European history
or #) Wright

5247 Austria from the Babenbergers to the Congress at Vienna. 5248 Austria tram 1815 to the present.

5252. DEVELOPMENT OF THE SCANDINAVIAN WELFARE STATE. (4 cr) Metcalf
Internal developments in Scandmavia from mId-19th century to present that have led to the creation 01
modern welfare states.

5264. MODERN RUSSIA: 18TH-CENTURY BACKGROUND. (4 er) 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
Polltical, cultural. and SOCIal developments from Alexander I to the 1905 revolution The revolutionary
movement and consequences of the emancipation of the serfs; RUSSian industrialization.

5266. MODERN RUSSIA: THE 20TH CENTURY. (4 er) Stavrou
Fall of the Russian monarchy, revolutions, and Soviet regIme.

5274,5275. MODERN NEAR EAST: OnOMAN EMPIRE AND SUCCESSOR STATES. (4 cr per qtr) Stavrou
5274: The 19th century; 18th-century background and Ottoman institutions 5275: From Congress of
Berlin to present; rise of Near Eastern nationalism

5276. INTELLECTUAL AND CULTURAL HISTORY OF MODERN GREECE. (5 cr) Stavrou
Literary and cultural contributIons of modern Greece in national and European contexts.

5281,5282,5283. INTELLECTUAL AND CULTURAL HISTORY OF MODERN EUROPE. (4 cr per qtr) Thayer
5281 Aesthetic, hIstorical, and political thought from Vleo to Arnold 5282: MarXIsm and alternative
contemporary critics of industrial and national Europe. 5283: Development of modern historicism and its
critics: history and social sciences In the late 19th and 20th centuries.

5284,5285,5286. DIPLOMATIC HISTORY OF EUROPE IN THE 19THAND 20TH CENTURIES. (4 cr per qtr) Kieft
5284: French Revolution and NapoleoniC wars, Congress of Vienna, the 1848 revolutions, unification of
Germany and Italy. 5285: 1871-1918. The Bismarck alliance, the Eastern question, overseas imperialism,
World War I. 5286: 1918 to present Post-World War I peace settlement, causes of World War II. cold war,
and Middle East

5287. DIPLOMATIC HISTORY OF EUROPE FROM 1648 to 1789. (4 er) Kieft
Rise of the European "great powers" from the Thirty Years War to the French Revolution focusing on the
careers of leaders such as Louis XIV, Eugene of Savoy, Frederick the Great

5289S. HISTORY OF EUROPEAN PENAL SYSTEMS. (4 cr) Bamford
Comparative analysis of medieval. early modern, and 19th-century Europe3n systems.

5294,5295. SOCIAL AND ECONOMIC HISTORY OF RUSSIA AND EASTERN EUROPE. (4 cr per qtr) Rudolph
5294: Pre~1917. Relationship between economic and social change: serfdom and its abolition; early
industrialization and Its impact. 5295: 1917 to present. Economic and soctal structure and change; Soviet
industrialization and modern SOCialist economies

5331.5332. AMERICAN CONSTITUTIONAL HISTORY. (4 er per qtr) Murphy
5331. English and colontal background through the middle period. 5332: Politics of justice in modern
America.

5379. PROBLEMS IN COLONIAL AMERICAN HISTORY. (4 cr; prereq 3801 or 3802 or #) Menard
SpeCIfic problems in colonial history, With emphaSIS upon Intellectual and cultural history.

5389. RUSSIAN-AMERICAN RELATIONS, 1917 TO PRESENT. (4 cr) Brauer
RUSSian-American relations since the Russian Revolution, emphaSIZing political, diplomatiC, economic,
and military problems and American foreign policy.

5419. HISTORY OF ARGENTINA. (4 er) McCaa
Political, economIC, and social history of Argentina since the late 18th century.

5420. TOPICS IN LATIN AMERICAN HISTORY. (4 er [may be repeated for cr when tOPiCS vary]; prereq #) McCaa.
Schwartz

Detailed treatment 01 histOrical themes common to entIre Latm American area TopIcs change from
quarter to quarter.

5426. HISTORY OF THE ANDEAN REPUBLICS. (4 er) McCaa
Comparative historical development of BoliVia, Chile, and Peru Since independence.
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5429. SLAVERY IN THE AMERICAS. (4 cr. §SSci 3507) /saacman. Menard. Schwanz. Spear
Comparative analysIs of slavery in the Americas from Afncan origins of the trade to emancipation.

5431. ISLAM AND NATIONALISM: WEST AFRICA AND SOUTH ASIA. (4 cr; prereq previous course work
relevant to Islam. West A/nca. or South ASia or #) Kaba. Lelyveld

Comparative study of religious and political ideologies and movements in two regions of Islamic civiliza
tion during European colonial domination.

5432,5433. PROBLEMS IN CONTEMPORARY AFRICA. (4 cr per qtr) Kaba
5432: Historical-social development in Afnca since 1900 5433: Problems of postlndependence nalion
bUilding and Integration.

5444,5445. PROBLEMS IN CENTRAL AND SOUTHERN AFRICAN HISTORY. (4 cr per qtr; open also 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 A/ncan history focusing on speci/ic themes and methodological problems.

5455 (Iormerly 5454, 5455). MUSLIMS IN MODERN INDIAN HISTORY. (4 cr) Lelyveld
Decline of the Mughals: establishment of British rule: cultural and social change; political mobilization of
Indian Muslims, Muslims in independent India. Pakistan. and Bangladesh.

5458,5459. MODERN SOUTH ASIA: SOCIAL HISTORY. (4 cr per qtr) Kopf. Lelyveld
Selected problems in social history of South Asia.

5461,5462. CHINESE HISTORY TO 1368 A.D. (4 cr per qtr) Taylor
5461. To 211 B.C. 5462: To 1368

5464. EARLY MODERN CHINA: MING AND EARLY CH'ING, 1350-1750. (4 cr) Farmer
POlrtical and socral Institutions in early Ming; 16th- and 17th-century social and cultural trends: Manchu
conquest and early Western contacts.

5465. CHINA'S RESPONSE TO THE WEST, 1750-1911. (4 cr) Farmer
Decline of imperial system; Western impact; cultural cnsls and i8volution.

5467. REPUBLICAN CHINA: THE NATIONALIST REVOLUTION, 1900 TO PRESENT. (4 cr) Farmer
Development of Chinese nationalism; interventions of Soviet Union, Japan, and United States; failure of
Kuomintang.

5468. PEOPLE'S REPUBLIC OF CHINA: THE COMMUNIST REVOLUTION, 1900 TO PRESENT. (4 cr) Farmer
IntroductIon of Marxism to China: rise of Communist Party; restructuring Chinese socIety.

5471. TWENTIETH-CENTURY JAPAN. (5 cr. §3471) Marshall
Modern transformation. 18'10s to 1970s.

5472. EARLY MODERN JAPAN. (5 cr. §3472) Marshall
Tradition and change in TQkugawa society during 17th, 18th, and 19th centuries

5477. STATE AND SOCIETY IN TRADITIONAL CHINA. (4 cr; prereq 1451 or 3451 or 1452 or 3452 or 1461 or 3461
or 1462 or 3462 or #) Taylor

Social change in China from beginning of Chou dynasty. ca 1000 B.C. to ca. 1400 A.D .. ongin and
adaptat10n at the state in tile changing SOCIal context.

5489. HISTORY OF HINDUSTANI CULTURE. (4 cr. §Indc 5533) Lelyveld

5491. HISTORY OF BANGLADESH. (4 cr, §Indc 5491, prereq some course work In history of South ASia) Kopf
Classical accounts of the lingUistic and cultural unit Bengal from the 4th century BC. to the creation of the
modern state of Banglade~,h In 1972.

PROSEMINARS

5500. HISTORY OF INDIA. (4 cr; prereq #) Kopl. Lelyveld

5510. TOPICS IN EAST ASIAN HI!;TORY. (4 cr per qtr [may be repeated for cr]; prereq #) Farmer. Marshall. Taylor
Readings rn Western languages on history of China, Japan, and associate areas (e·9., Vietnam and Korea)
for graduate students, especially those from other departments or other areas within history preparing
secondary fields In East Asian history.

5511,5512. CHINESE HISTORY TO 1368 A.D. (4 cr per qtr; prereq #) Taylor

5514,5515. MODERN CHINA. (4 cr per qtr; prereq #) Farmer
Topics and issues In historical literature.

5517,5518. 20TH-CENTURY CHINESE HISTORY. (3-5 cr per qtr. prereq #) Farmer
Topics, issues, and research strategies.

5519. 20TH·CENTURY CHINESE HISTORY. (5 cr; prereq #) Farmer
Political, social, and intellectual change since the Chinese revolution.
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5521,5522. CURRENT INTERPRETATIONS AND TOPICS IN JAPANESE HISTORY. (5 cr per qtr; prereq #)

5534. SOUTHEAST ASIAN HISTORY. (4 cr; prereq #)

5547. HISTORIOGRAPHY OF MODERN SOUTH ASIA. (5 cr; prereq #) Kopf. Lelyveld
Historical literature of modern South Asia; definition of major problem facing students in the field.

5551f·5552w-5553st. ANCIENT HISTORY. (3 cr per qtr; prereq #) Evans

55611-5562w-5563st. ANCIENT HISTORY. (3 cr per qtr; prereq #) Kelly

5601l·5602w-5603s. EARLY MEDIEVAL WESTERN EUROPE. (3 cr per qtr; prereq 1101 or 3051 or equiv. reading
knowledge of French or German, #) Bachrach, Reyerson

56111, 5612w, 5613s, MEDIEVAL HISTORY, (3 cr per qtr; prereq 1 yr of medieval history or equiv, reading
knowledge of French or German, #) Bachrach, Reyerson

5621. ITALIAN RENAISSANCE. (3 cr; prereq #) Tracy

5622. EARLY MODERN LOW COUNTRIES. (3 cr; prereq #) Tracy

5623. GERMAN REFORMATION, (3 cr; prereq #) Tracy

5624. EARLY MODERN FRANCE. (3 cr; prereq #) Tracy

5634,5635. MEDIEVAL RUSSIAN HISTORY. (3 cr per qtr; prereq 5134. 5135. 5136, # and reading knowledge of
Russian, French or German) Noonan

56411·5642w-5643s. MEDIEVAL ENGLISH HISTORY, (3 cr per qtr; prereq 1 yr of medieval history or equiv. #,
reading knowledge of Frenchor German; offered when feasible) Bachrach. Lehmberg, Reyerson

56511·5652w-5653st, ENGLISH HISTORY: TUDOR AND STUART PERIODS. (3 cr per qtr; prereq #) Lehmberg

5671f·5672w-5673st, MODERN ENGLAND: 1783 TO PRESENT. (3 cr per qtr; prereq #) Altholz

5711f·5712w·57135t. FRENCH REVOLUTION AND NAPOLEON. (4 cr per qtr; prereq #) Bamford

5721,5722. EUROPE IN THE 20TH CENTURY. (4 cr per qfr; prereq #) Munholland
5721' Impact of World War I and the Depression. 5722: World War II to present.

57311·5732w-5733st. 17TH-CENTURY FRANCE. (4 Cr per qtr; prereq reading knowledge of French, #) Bamford

5741f·5742wt. GERMANY AND CENTRAL EUROPE IN 18TH CENTURY, (3 cr per qtr; prereq #) Wright

5744-5745-5746t. 19TH·CENTURY GERMANY. (3 cr per qtr; prereq 5242,5243, reading knowledge of German,
#) Maynes

57611·5762w-5763st. RUSSIAN HISTORY. (4 cr per qtr; prereq 5136, reading knowledge of Russian, German or
French or #) Stavrou

5772-5773t. SCANDINAVIAN HISTORY. (4 cr per qtr; prereq #) Metcalf

5774-5775t (formerly 5774). READINGS IN THE MODERN NEAR EAST. (4 cr per qtr; prereq 5274, 5275, orequiv,
#) Stavrou

Significant disruptive forces in the Ottoman Empire during the last two centuries of its existence. The role
of and relatIons between Islamic and non-Islamic groups of the empire.

5777-5778t. HISTORY OF THE HAPSBURG MONARCHY, (3 cr per qtr; prereq #) Wright

5781-5782t. MODERN EUROPEAN INTELLECTUAL HISTORY. (3 cr per qtr; prereq #) Thayer

5784-5785t. DIPLOMATIC HISTORY OF 19TH- AND 20TH·CENTURY EUROPE. (3 cr per qtr; prereq #) Kieft
5784: 1815 to 1914. Major histoncaillterature the Congress of Vienna, the unifIcation of Germany and Italy.
the Bismarck alliance system, and other events. 5785: 1914 to present. World War I, Paris Peace Confer·
ence, World War II, the cold war.

57911·5792w-57935t. SOCIAL AND ECONOMIC HISTORY OF MODERN EUROPE SINCE 1750. (3 cr per qtr;
prereq #) Rudolph, Phillips

5794f, 5795w, 57965, 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 HISTORICAL DEMOGRAPHY. (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 of industrialization and urbanization in various
areas and times

5801-5802t, 17TH- AND 18TH-CENTURY AMERICAN HISTORY. (4 cr per qtr; prereq #) Menard

5804-5805t· THE AMERICAN REVOLUTION. (4 cr per qtr; prereq #) Howe
The American ReVOlution: its colonial and imperial background and its internal development through the
federal Constitution.
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5806-5807t. JACKSONIAN AMERICA. (4 cr per qtr; prereq #)
The developing republic from the perspective ot the Jacksonian era.

5811. 19TH-CENTURY AMERICAN HISTORY. (4 cr; prereq #)

5821·5822t. AMERICAN HISTORY IN THE 20TH CENTURY. (4 cr per qtr, prereq #) Chambers

58311, 5832w. AMERICAN POLlrlCAL AND CONSTITUTIONAL HISTORY. (4 cr per qtr; prereq #) Murphy

5841-5842·5843t. AMERICAN ECONOMIC HISTORY. (4 cr per qtr; prereq #) Green

5844·5845t. AMERICAN LABOR HISTORY. (4 cr per qlr; prereq #) Berman

5854-5855t. AMERICAN URBAN HISTORY. (4 cr per qtr; prereq #) Modell

5861·5862t. HISTORY OF AMERICAN IMMIGRATION. (4 cr per qtr; prereq #) Vecoli
Readings In the historiography of Immigration and ethnic groups.

58711·5872wt. INTELLECTUAL HISTORY OF THE UNITED STATES IN THE 19TH AND 20TH CENTURIES. (4 cr
per qtr; prereq #) Noble

Readings of current historians that express the paradigmatic conflicts in the interpretation of American
culture.

5881,5882. AMERICAN FOREIGN RELATIONS. (4 cr per qtr; prereq #) Brauer

5901,5902,5903. LATIN AMERICAN HISTORY. (5 cr per qtr; prereq reading knowledge of Spanish, #) McCaa.
Schwartz

5930. TOPICS IN COMPARATIVE THIRD WORLD 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 5431. 5432. #) Kaba
Rise of social differentiations in precolonial and contemporary Afncan societIes and how this process
affects state formation and development.

5932. AFRICAN HISTORIOGRAPHY. (4 cr; prereq #) Isaacman, Kaba
Written sources of African history from antic;uity to the present. Emphasis on critique of content and
writing

5939. METHODOLOGY FOR THE STUDY OF AFRICAN HISTORY. (4 cr; prereq #) Isaacman. Kaba
The process of historical reconstruction In nonliterate societIes; collection and interpretation of oral
traditions.

5941,5942,5943. AFRICAN HISTORY. (3 cr per qtr; prereq #) Kaba
Research training centering on West and North Africa.

5944,5945,5946. AFRICAN HISTORY. (3 cr per qtr; prereq #) Isaacman
Research training centerillg on East Central and South Africa

5951, 5952t· HISTORY OF HISTORICAL THOUGHT. (4 cr per qtr; prereq #)
Development of the idea of history from Vico to the present.

5954,5955. INTERDISCIPLINAFIY APPROACHES TO HISTORY. (4 cr per qtr; prereq #)
5954: Interdisciplinary ap oroaches. 5955: Research methods.

5957. SOCIAL HISTORY OF ANGLO·AMERICAN LAW. (4 cr; prereq #) Samaha
Law 8sa cultural and social institution rather than as a means tor social control. Law in action as opposed
to law in books; law and legal institutIons related to social, cultural, and economic developments.

5960. RESEARCH IN QUANTITATIVE HISTORY. (4 cr; prereq 5011 or 5012 or 5797 and #)
Prosemlllar to expand projects done III 5011. 50t2. or 5797.

5961w-5962st. EXPANSION OF EUROPE. (3 cr per qtr) Bamford

5970. DIRECTED STUDY. (1-15 cr; prereq #) Staft
Qualified senior and grac uate students may register tor work on a tutorial basis.

5990. DIRECTED RESEARCH. (1-15 cr; prereq #) Staff
Qualified senior and gracluate students may register for work on a tutonal basis.

SEMINARS

80511-8052w-8053st. ANCIENT HISTORY. (3 cr per qtr; prereq #) Kelly

81111-8112w-8113st. MEDIEVAL HISTORY. (3 cr per qtr; prereq #) Bachrach, Reyerson

81211-8122w·8123st. RENAISSANCE HISTORY. (3 cr per qtr; prereq #) Tracy
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8141f-8142w·8143st. MEDIEVAL FRENCH HISTORY. (3 cr per qtr; prereq #) Bachrach. Reyerson

8150. SEMINAR IN ENGLISH HISTORY. (3 cr (may be repeated for crl; prereq #) Altholz, Lehmberg
Topics vary trom 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 or #) Maynes

8244-8245t. HISTORY OF THE HAPSBURG 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

8301-8302·8303. 17TH- AND 18TH·CENTURY AMERICAN HISTORY. (3 cr per qtr: prereq #) Menard

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 POLITICAL AND CONSTITUTIONAL HISTORY. (3 cr: prereq #) Murphy

8341. AMERICAN ECONOMIC HISTORY. (3 cr; prereq #) Green

83441-8345w-8346st. AMERICAN LABOR HISTORY. (3 cr per qtr; prereq #) Berman

8361-8362·8363t. HISTORY OF AMERICAN IMMIGRATION. (3 cr per qtr', prereq #) Vecoli

8364-8365-8366t. IMMIGRANT WORKER IN URBAN AMERICA, 1870·1930. (4 cr per qtr: prereq #) Berman,
Modell. Vecoli

Research seminar. Immigrant experience in an urbanizing, industrializing society from combined per·
spectives of ethnic, labor. and urban history.

8371f-8372w-8373st. INTELLECTUAL HISTORYOFTHE 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 or #; offered when
feasible) Brauer

83871, 8388w, 8389st. AMERICAN IMPERIALISM. (3 cr per qtr; prereq #) Brauer

8401'-8402w-8403st. LATIN AMERICAN HISTORY. (3 cr per qtr; prereq #) McCaa. Schwartz

8430. TOPICS IN THE HISTORY OF AFRICAN PEOPLES. (3 cr: prereq #)

8451f-8452w-8453st. HISTORY OF INDIA. (3 cr per qtr: prereq #) Kopf, Lelyveld

84641, 8465w, 8466s. CHINESE HISTORY SINCE 1279. (3 cr per qtr; prereq reading knowledge of Chinese. #)
Farmer. Taylor

8471f-8472w-8473s. HISTORY OF JAPAN. (3 cr per qtr; prereq #) 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 manuscrrpts. 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 administration.

8897, 8898,8899t. LITERATURE OF AMERICA.N HISTORY. (3 cr per qtr: prereq #) Brauer

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
anthropological, 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.
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HISTORY OF MEDICINE
AND BIOLOGICAL SCIENCES (HMed)
Professor

Leonard G. Wilson, Ph.D, direclor of
graduate study

AssIstant Professor

John N. Eyler, Ph.D.

The program allows students to proceed to the PhD. degree with specialization
in either the history of medicine or the history of the biological sciences..... The
doctorate in these areas is designed to prepare students for careers of academic
scholarship and teaching in the history of biology and medicine.

During their first 2 years, students will complete approximately 54 credits in the
history of medicine, history of science, history, and science. At the beginning or
during the first quarter of their third year they will take a comprehensive oral exami
nation in their fields of interest. Students who pass the comprehensive examination
successfully may begin work on a thesis.

Prerequisites-Students intending to specialize in the history of medicine
should preferably have earned the M.D. degree, or should have extensive training in
the biological sciences or in public health. Students intending to specialize in the
history of the biological sciences should have an undergraduate major in biology or
biochemistry and preferably some graduate training in these subjects.

Special Requirements-Applicants should ask three of their former teachers to
send letters of recommendation. Results of the aptitude and advanced sections of
the Graduate Record Examination are requested but not required.

Language Requirement-Students will be required to demonstrate compe
tence 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 third required foreign
language.

Minor-Minor programs in the history of medicine and biological sciences may
be arranged on an individual basis.

5024. MEDICINE FROM ANTIQUITY TO THE RENAISSANCE. (4 cr: primarily for CLA students) Eyler
Ritual, magical, and religious healing In ancient world; Greek natural philosophy and rational medicine;
medical practice in Greece and Rome; Galen and the classical medical legacy; the church and tt'-Ie sick man
in MIddle ages: the universities and medical education; regulation of medical profession; great epidemiCS
(leprosy, plagce. syphilis): overturning of claSSical authority (Renaissance natural magic, Vesalius, Har
vey).

5025. MEDICINE IN THE WEST, 1500-1860. (4 cr: primarily for CLA students) Eyler
Medical theory during the Henalssance and Enlightenment: impact of major epidemics; transformation in
medical professions and medical education; European medicine in colonial America; smallpox, typhus,
cholera, and the origins 01 modern preventive medicine.

5026. MEDICINE SINCE 1860: EMPHASIS ON AMERICA. (4 cr: primarily for CLA students) Eyler
ProfeSSional conflicts and founding of theAmerican MedIcal Association; medical education and practice
in 19th-century America; evolution of biomedical sciences in Europe and their establishment in Amenca;
germ theory at disease and control of infection: advent of modern surgery, rebuilding the profession in the
20th century; founding of a research establishment: problems of paYing for modern mediCine

5102. MEDICINE AND SOCIETY IN THE ENLIGHTENMENT. (3 cr: limited to 15 students: 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.

5120·5130. HISTORICAL TOPICS: MEDICINE AND THE MODERN STATE. (4 cr per qtr (sequence may be
repeated for max 16 cr]: prereq #) Eyler

Topics vary Irom year to year. Emphasis on mid-18th century to the present.

5400,5401,5402. HISTORY OF MEDICINE. (4 cr per qtr) Wilson
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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 development of biological concept from ancient Greece to early
twentieth 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
histoncal problems; e.g. Ptolemaic astronomy. Aristotle's physics and biology, Galenic physiology. the
Copernican revolution. Kepler. Galileo, Newton, Harvey. lavoisier. lyell, Darwin.

82401, 8241w, 8242s. 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: Histoncal impact of evolutionary theory on biological
sciences. including medicine. and on religious and social thought.

8630,8631,86321,w,s. DIRECTED STUDY. (3 cr per qtr [max 15 cr]; prereq #)
Work on a tutorial basIs.

HOME ECONOMICS
Professor

Keith McFarland. dean. College of Home
Economics

Signe T. Betsinger. assistant dean. College of
Home Economics

Robert F. Johnson (textiles and clothing),
assocate director of graduate stUdy

Eugene D. larkin (design). associate director of
graduate stUdy

Lura M. Morse (food science and nutrition).
associate director of graduate study

Manon O. Bagley (design)
Elwood F. Caldwell (food science and nutrition)
Margaret D. Doyle (food science and nutrition)
Joanne B. Eicher (textiles and clothing)
Gertrude A. Esteros (design)
Geraldine M. Gage (family social science)
Joan Gordon (food SCience and nutrition)
Margaret P. Grindereng (textiles and clothing)
P. Vincent J. Hegarty (food science and nutrition)
Richard N. Hey (family social science)

Reuben L. Hill (family social science)
Gerhard Neubeck (family social sCience)
David H. Olson (family social science)
Paul C. Rosenblatt (family social science)
Gregory P. Stone (textiles and clothing)

Associate Professor

M. Janice Hogan (family social sCience). director
of graduate study

Richard A Abell (design)
Michael l Balzerman (Center for Youth

Development and Research)
Peter Brown (textiles and clothing)
Ann M. Erickson (design)
James L. Hawkins (family social science)
Sander M. latts (family social sCience)
James W. Maddock (family social science)
Ralph A Nelson (food science and nutrition)

Assistant Professor

Timothy T. Blade (design)
Marilyn R. Delong (textries and clothing)

Degrees Offered-MA (Plans A and B); M.S. (Plans A and B); and Ph.D.

Emphases Available Within the Major-Design, family relations, food, house
hold equipment, nutrition, textiles and clothing, or closely related areas. Minor work
may be taken in any of a number of other disciplines offered at the University. (For
home economics education, see Education section.)

Prerequisites-Individuals wishing to emphasize anyone of the areas of home
economics must have completed satisfactory undergraduate work in social science,
physical sciences, biological sciences, art, and education. In addition, they must
have adequate undergraduate training in the area of emphasis of home economics in
which they wish to specialize.

Major and Minor-Students majoring in home economics for a master's or a
doctor's degree or minoring in this field for the doctor's degree must consult with the
department chairperson or the designated adviser for any special requirements.

Master's Final ExaminatiDn-8tudents will take a final oral exam.

Language Requirement-The language requirement is determined by the de
partment or adviser in consultation with the student.
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Trends (HE)
5191. DEVELOPMENT OF HOME' ECONOMICS. (2 cr)

Development of home economics with emphasis on current problems.

Family Social Science (FSoS)
5001. HUMAN SEXUAL BEHAVIOR. (4 cr: prereq 15 cr In psychology or SOCiology)

Nature of sexual fUl'\ctloning: sexual development. ethics and attitudes; research problems.

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

5200. FAMILY RELATIONSHIPS. (5 cr, prereq Psy 1001 or equlv, Soc 1001 or equiv)
Family as an Institution and system of relationships. Survey of current developments rn study of family.
Changes In American soc ely and theIr influence on family life.

5201. FAMILY IN AMERICAN SOCIAL STRUCTURE. (4 cr; prereq 5200, 25 cr in 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 changB in ttle famdy and effects of other sUbsystems or social structures on the family
viewed wlthm 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 5201. §Psy 5170 prereq Psy 1001 and Introductory sociology or #)

CourtShip, marriage, and the famtly. Social interaction, communication, SOCial effects on individual
functioning, family as small group. social influence, SOCial ecology, person perception, social motivation,
interpersonal attraction, other topics

5205. THEORY AND RESEARCH IN FAMILY RELATIONSHIPS. (3 cr; prereq 5200 or equlv, Soc 3803 or 5804 or
#)

Scientific method in study of family relationships. Current theoretical questions discussed and hypothesis
derived, tested, and analyzed In laboratory sessions.

5206. THEORY AND RESEARCH IN FAMILY RELATIONSHIPS: PROJECT DEVELOPMENT AND EVALUATION.
(3 cr; prereq 520~J. sr, #)

Pilot research projects are developed. carried out, and evaluated with small sample of families. Project
builds upon theoretical frameworks and research methods relevant to the famJJy fIeld.

5210. THE FAMILY IN WORLD PERSPECTIVE. (5 cr. §Anth 5312. §Soc 5511; prereq 5200 and Anth 1102 or #)
Comparison of kinship, marriage, family organization, the tamlly life cye/eand modes at family functioning
across cultures: relationship to economiC, political, religious, and other Institutions, with emphasis on
adaptatIons of the family to urbanization and industrialization.

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 familles

5230. INDEPENDENT STUDY II~ FAMILY SOCIAL SCIENCE. (Cr ar [max 4 cr per qtr]; prereq #)
Independent reading or research under faCUlty superVIsion

5240. SPECIAL TOPICS IN FAMILY SOCIAL SCIENCE. (2-6 cr per qlr [max 16 cr], prereq determined by
Instructor, specl"!ic for each topic)

Review of research and diSCUSSion. See Class Schedule for topics.

5241. SEMINAR IN FAMILY ANJJSOCIAL PROBLEMS. (4 cr; prereq 52000requiv. 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, etc.

5249. FIELDWORK-DIRECTEIl COMMUNITY WORK EXPERIENCE. (3-5 cr per qtr [max 15 cr]; prereq 5200 and
#)

Directed work experience with social, medical, or educational orientation for preprofessional training in
work with famrlies.

5255. PUBLIC SOCIAL POLICY AND THE AMERICAN FAMILY. (4-5 cr; prereq #)
How SOCIal legislation in areas of welfare, hOUSing, chtld development, health care, etc., affects and, in
some cases, determines the nature, structure, and quality of the family as a social institution.
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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.

5404. EVALUATION PROCEDURES FOR HOUSEHOLD EQUIPMENT. (3-4 co"; prercq 1401 or equiv. 8 addtl cr in
home economIcs)

Procedures and instruments used to determine operating characteristics of selected household appli
ances and to assess selected physical characteristIcs of houses.

5407. TOPICS IN HOUSEHOLD EQUIPMENT. (1·3 cr; prereq 1401. total of 15 cr in physics. food, textiles and
clothing)

Assigned readings, reports, and discussions.

5409. CONSUMER SELECTION GUIDES FOR HOUSEHOLD EQUIPMENT, (3-4 cr; prereq 1401 or equiv,
3264...5220 recommended)

Construction and operating components of current models of selected appliances. Suitability of appli
ances for kitchen and laundry plans that meet research-based recommendations on kitchen and laundry
planning.

5414. CONSTRUCTION AND USE CHARACTERISTICS OF HOUSEHOLD APPLIANCES. (3-4 cr; prereq 1401)
Thermal, mechanical, and electrical characteristics of ranges, refrigerators, and home freezers, Use
aspects of the equipment.

5416. EQUIPMENT IN THE HOME LAUNDRY AND KITCHEN. (3-4 cr; prereq 1401, FScN 1212)
Thermal, mechanical, and electrical characteristics of laundry equipment. Use aspects. Meal preparation
in kitchens planned and set up by student groups in fleXible research laboratory.

5418. EQUIPMENT: INDEPENDENT STUDY. (Cr ar [1-4 cr per qtr, max 8 er); prereq 5404, 5414 or 5416, #)
Independent research andlor reading in the area of home equipment under faCUlty supervision.

8200. SEMINAR: RESEARCH AND INTERPRETATION. (3 cr; prereq #)
To develop skills in design and interpretation of research relevant to the family; published and contrived
examples; discussion of research on applied problems; practlcum in generation of research designs.

8201. STAGE DEVELOPMENT WITH APPLICATION TO THE FAMILY. (2-5 cr; prereq grad or professional
standing, #)

Theoretical and conceptual models 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.

8205-8206. THEORY AND RESEARCH IN FAMILY RELATIONSHIPS. (5 cr per qtr; prereq 6 cr in family courses)
8205: Primary conceptual frameworks, research approaches, and research findings In areas of marriage
and family studies. 8206: Students design, conduct. and evaluate pilot stUdy on a topic of interest.

8214,8215,8216. MARRIAGE AND FAMILY COUNSELING I, II, III. (Cr ar, §Psy 8214, 8215, 8216; prereq #)
Overview of various theoretical orientations to counseling including behavioral, communication, systems
theory, and other relevant frameworks. DIagnostIc assessment and therapeutic techniques. Process group
included.

8221 8222,8223. INTERNSHIP IN TEACHING COLLEGE·LEVEL FAMILY COURSES: I, II, III. (3-6 cr per qtr;
prereq 12 cr in family social sCience, #)

Overview of functional, substantIve, affective, and experiential philosophies of education. Focus on
content, procedure, and evaluation of a course. Syllabus preparation, critique of textbooks, and develop
ment 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 qlr [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 #)

8255,8256,8257. PROSEMINAR IN FAMILY: I, II, III. (1-4 cr per qtr [max 12 cr]: prereq #)
ReqUired of all first-year family SOCIal sCience graduate students, open to other students. Conceptual
overview of and 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 10r professional role in
family field.

8266. FAMILY RESEARCH METHODOLOGY I. (4 cr: prereq 8200, one statistics course and #)
ReVIew and critique of various self-report and behavioral research methods used to study interpersonal
relationships with emphasis on marital and family dynamics
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8267. FAMILY RESEARCH METHODOLOGY II. (4 cr: prereq 8266 and #)
Review and critique of research methodology in a given substantive area; designing and conducting a pilot
study uSing at least two research methods.

8270. PRACTICUM IN FAMILY RESEARCH. (1-5 cr: prereq #)
Supervised family research.

8551,8552,8553. MARRIAGE AND FAMILY COUNSELING: INTERNSHIP I, II, III. (Cr ar: prereq 8214. 8215. 8216,
#)

Supervised field experience in one or two clinical settings, Case presentations and discussion with
counseling faculty member:5.

Design (Dsgn)

5502. APPLICATIONS OF ART THEORY IN HOME ECONOMICS. (3 cr; prereq 5505 or equiv)
Current literature of art wIth implications for home and family living.

5504. CULTURAL RESOURCES OF THE TWIN CITIES. (2-3 cr)
Broad range of arts represented in TWin Cities area. Lectures by instructor and practicing professional
artists. fIeld triPS, selected readings.

5505." ART HISTORY, (4 cr: lab fee required)
Egyptian period to present PaintIng. sculpture, and architecture of the past studied for influences on
contemporary period. Field tnps.

5507." HISTORY OF DECORATIVE ARTS: TEXTILES, (3-4 cr; prereq 5505 or equ;v)
Textiles from early civilization to 20th century. Design, materials, and techniques.

5509." HISTORY OF DECORATIVE ARTS: METAL, CERAMICS, WOOD, AND GLASS. (3-4 cr; prereq 5505 or
equlv)

Glass, ceramics. metafwor~~, wood. and other materials from selected historical periods. Application to
interior design.

5512," HISTORY OF EUROPEAN FURNITURE AND INTERIORS. (3-4 cr: prereq 5505 or equiv; lab fee required)
Furniture and interiors from ancient civilization through the 19th century.

5514.· HISTORY OF AMERICAN FURNITURE AND INTERIORS. (3-4 cr; prereq 5505 or equiv, 5512)
Styles of Amencan Infenors and furnishings from the 17th to the 20th century.

5517.. HISTORY OF COSTUME. (4 cr: prereq 5505 or eqUlv)
Primitive to contemporary styles. Study of costume from historic collection.

5531. SURFACE FABRIC DESIGN III. (4 cr: prereq 3531 and portfolio review; lab fee required)
Designmg in one special sJrface textile technique. StudIo problems. Readings.

5532. STRUCTURE FABRIC DESIGN III. (4 cr; prereq 3532 and portfolio review: lab fee required)
Designmg in one special s1:ructural textile techniqufr-floor loom weaving or off-loom fiber techniques.
Readings

5533. METALSMITHING: COMBINED TECHNIQUES. (4 cr: prereq 3533: lab fee required)
Combined cast and fabricatIon techniques to create jewelry and other useful objects.

5541. COSTUME DESIGN III. (3 Gr: prereq TexC 1604. 3541 or #: lab fee required)
Advanced problems In draping and sketch mg. Pencil, crayon, and watercolor techniques; studies and
reports on selected topics

5544, COSTUME DESIGN PROBLEMS. (4 cr; prereq 5541 or <5541, #; lab fee required)
Supervised experience in design production; development of a "line;" professional ethics and business
practice.

5552. INTERIOR DESIGN III: RESIDENTIAL DESIGN, (4 cr; prereq 3550. 3553, TexC 3621, FSoS 1401, 9 cr in
social sciences or #)

Advanced problems in planning and furnishing residential spaces to meet individual or family needs.

5554. INTERIOR DESIGN IV: CONTRACT DESIGN. (4 cr; prereq 3550. 3553, 3557)
Design problems related to commercial interiors.

5555. HONORS THESIS IN INTERIOR DESIGN. (15 cr: prereq compfetion of all other professional courses,
consent of program committee)

Independent Interior design theSIS project under tutorial guidance.

5556. ENVIRONMENTAL STUDIES IN INTERIOR DESIGN. (1-3 cr; for postbaccalaureate students: prereq 6 cr in
housing, home furnishings, interior design or equiv)

Space. color, light. and arrangement in interiors. work In specially designed laboratories. Review of
current research.
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5558. PURCHASING HOME FURNISHINGS. (3 cr; prereq 1551 or 1553)
Home furntshings viewed in terms of appearance. cost, use, and upkeep Includes furniture. floor cover
ings, fabrics, dinnerware, glassware, and flatware. Slides and actual materials used. Field trips

5561. HOUSING MANAGEMENT. (5 cr; prereq #)
New career demands for professionalism in housing management Increasing interpersonal skills re
quired. HIstorical perspectives, current status of houSing. management approaches, psychosocial impact
of housing and community design, specific residential populations

5565.' HOMES OF THE WORLD. (3-4 cr; prereq 1551 or 1553 or 3563 or equlv)
Home desIgn in selected regions of the world.

5567. HOUSING ALTERNATIVES FOR THE FAMILY. (4 cr; prereq 1551 or 1552. 3563 or #)
Altemative housing choices for the family in today's market with emphasIs on design for special needs of
the elderly, the handicapped. and differing life-styles

5568.' HOUSING PROBLEMS OF THE FAMILY. (5 cr prereq 1551 or 1553 or 3563 or equlv)
Housing problems of low-income. elderly. and minority individuals and families EmphasIs on rehabilita
tion of older housing Including rehabilitation process. programs. and projects Students work with low
income Inner city client family on home Improvement proJect.

5584.' READINGS IN DESIGN. (1-3 cr; not open to srs; prereq #)
Independent study and review of books and periodicals. Written reports

5585.' PROBLEMS IN DESIGN: GENERAL. (3-4 cr per qtr [max 12 cr]. prereq #,6)
Independent study under tutorial gUidance.

5586.' PROBLEMS IN DESIGN: HOUSING AND lOR INTERIORS. (3-4 cr per qtr [max 12 cr]; prereq #.6)
Independent study under tutorial gUidance

5587.' PROBLEMS IN DESIGN: JEWELRY. (3-4 cr per qtr [max 12 cr]; prereq #.6, portfoliO review)
Independent study under tutorial gUidance.

5588. PROBLEMS IN DESIGN: TEXTILES. (3-4 cr per qtr [max 12 cr]: prereq #,6, and porHolio review)
Independent study in textiles under tutorial gUidance

5589. PROBLEMS IN DESIGN: COSTUME. (3-4 cr per qtr 1max 12 cr]. prereq 5517 or equlv. #. and portfolio
review)

Independent study in costume design under tutorial gUidance

8521. DESIGN PROCESS: COLOR. (4 cr; prereq 1501, 1521. 1523. 1525.3527.5505 or eqUlv; lab fee required)
Color concepts and their application to design

8523. DESIGN PROCESS: DRAWING. (4 cr; prereq 1501, 1521. 1523. 1525, 3527, 5505 or equiv)
Drawmg media as apphed to design problems

8525. DESIGN PROCESS: TWO-DIMENSIONAL DESIGN. (4 cr; prereq 1501.1521.1523.1525.3527,5505 or
equlv)

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 #: lab fee required)
Advanced stUdy In textile design 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 turnlshings

8556.' ENVIRONMENTAL STUDIES IN INTERIOR DESIGN. (2-5 cr; prereq 6 cr in housing, home furnishings,
and interior desIgn or equlv)

Space. color, light, and arrangement in Interiors, work in specially designed laboratories.

8575. SEMINAR: DESIGN. (1 cr) Esteros. Larkin

8576. SEMINAR: DESIGN INSTRUCTION. (1 cr per qtr [max 6 cr])
Emphas'lzes 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 #) Esteros, staff

8586-8587.' PROBLEMS: DESIGN. (1-5 cr per qtr; prereq #) Esteros, Larkin, staff

Food Science and Nutrition (FScN)
Note-For descriptions of the following courses, see the Food Science section

of this bulletin.

289



Fields of Instruction

5111. INDEPENDENT STUDY IN FOOD SCIENCE AND NUTRITION. (1-5 cr [may be repealed for crJ; prereq 6)
Staff

5120. FOOD MICROBIOLOGY. (3 or 5 cr [3 cr for lect taken separately with #J; prereq MicB 3103) Busta. Tatin;

5122. SANITATION AND CONTROL OF MICROORGANISMS. (2 cr; prereq 5120 with # ...~5123 recommended.
especially for foOd SCience and technology majors; 2 lect hrs with 1 lect and 3 lab hrs in alt wks)
Busta

5123. MICROBIOLOGY OF FOOD FERMENTATIONS. (2 cr; prereq 5120 or # ...~5122 recommended. especially
for food SCience and technology majors; 2 lect hrs with 1 lect and 3 lab hrs in alt wks) McKay

5135. FOOD PROCESS ENGINEERING I. (3 cr; prereq 1102 or~llo;). Math 1142. Phys 1031-1032) Sander

5136. FOOD PROCESS ENGINEERING II. 13 cr; prereq 5135) Sander

5310. ADVANCED FOOD CHEMISTRY. (3 cr; prereq 3110) Csallany

5312. CHEMICAL AND INSTRUMENTAL ANALYSIS OF FOODS. (5 cr; prereq 3112. BioC 5025 or #) Davis.
Reineccius

5320." ADVANCED DAIRY AND FOOD MICROBIOLOGY. (4 cr; prereq sr, 5122 or #) Staff

5321. INDEPENDENT STUDY IN FOOD MICROBIOLOGY. (1,5 cr; prereq sr. 6) Staff

5350. FOOD FORMULATION, PRODUCT DEVELOPMENT. (4 cr; prereq course in statistics) May

5360. SENSORY EVALUATION OF FOOD QUALITY. (4 cr; prereq Stat 3081 or 5021 or equiv) Vickers

5380. FOOD PACKAGING. (3 cr; prereq Phys 1031. 1032 or equiv) Sander. Snow

5402. MODERN FOOD PREPARATION PRINCIPLES AND PRACTICES. (2-4 cr; prereq organic chemistry
and 15 cr In faDe' science and nutrition)

5403. EXPERIMENTAL STUDY OF FOODS. (5 cr; prereq 5360 or #) Davis

5404. CURRENT ISSUES IN FO(ID AND NUTRITION. (2-4 cr; prereq 15 cr in food science and nutrition or #) Staff

5406. CURRENT LITERATURE IN FOODS. (2·4 cr per qtr [max 6 crl; prereq 5413. 6) Staff

5412. PHYSICOCHEMISTRY OF FOODS. (3 cr; prereq 3110) Gordon

5413. STRUCTURAL·FUNCTIONAL RELATIONS IN FOOD SYSTEMS. (3 cr; prereq 3110) Gordon

5462. ADVANCED TOPICS IN SENSORY EVALUATION OF FOOD. (2-4 cr; prereq 5360) Vickers

5472. FOOD PURCHASING. (4 cr; prereq principles of economics and 15 cr in food science and nutrition)

5473. ADVANCES IN THE MAN.Il.GEMENT AND PREPARATION OF FOOD. (2-4 cr; prereq 3403, 3472 or equiv)

5510. MUSCLE CHEMISTRY AND PHYSIOLOGY. (4 cr; prereq BioC 1302 or #) Allen

5512. MEAT AND PROTEIN TECHNOLOGY. (4 cr; prereq B,oC 1302 or #) Addis

5522. TECHNOLOGY OF FLUID AND CONCENTRATED MILK PRODUCTS. (4 cr; prereq 3110, 5120. 5135 or #)
Thomas

5523. TECHNOLOGY OF FERMENTED DAIRY PRODUCTS. (4 cr; prereq 3112, 5123) Morris

5524. SENSORY EVALUATION OF DAIRY PRODUCTS. (1 cr; prereq 5380 or #) Thomas

5530. INDUSTRIAL PROCESSING OF FRUITS AND VEGETABLES. (4 cr; prereq 3110, 5120, and 5135 or #)
Breene

5540. FATS AND OILS CHEMISTRY AND TECHNOLOGY. (4 cr; prereq 3112 or #) Csallany

5555. FREEZING AND DEHYDRATION OF FOODS. (5 cr; prereq 5135, 3110, 5120 or #) Labuza

5622. HUMAN NUTRITION. (5 cr; prereq 1602, Bioi 3021, Phsl 3051 or #) Morse

5642. FIELD EXPERIENCE IN COMMUNITY NUTRITION. (3-18 cr; prereq at least one course in human nutrition
and #) Doyle. Carruth

5643. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (4 cr. §AgEc 5790. §PIPa 5220. §Soc 5675. §LACS 5280;
limited enrollm"nt; prereq sr or grad student with #) Doyle, Busta

5662. CLINICAL NUTRITION. 13 cr; prereq 5622, Bioi 3021 or #) Morse

5663. CLINICAL NUTRITION LABORATORY. (2 cr; S·N only; prereq 5662 or ~5662 or #) Morse

5664. FIELD EXPERIENCE IN CLINICAL NUTRITION. (3-18 cr; prereq a course in human nutrition and #)
Verstraete

5668. ADVANCED CLINICAL NUTRITION. (2 cr; prereq 5662 or #)

5693. SELECTED ASPECTS OF NUTRITION. (2-4 cr per qtr (max 12 cr]; prereq sr, 1212, 1602, or #)
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5694. METABOLIC BASIS FOR THERAPEUTIC NUTRITION. (4 cr; prereq 5664 or #)

5702. SELECTED ASPECTS OF FOOD SERVICE MANAGEMENT IN HEALTH CARE FACILITIES. (3 cr; prereq 3
cr elementary statistics. 6 cr economiCS, #)

5730. VOLUME RECIPE FORMULATION, PRODUCTION, AND CONTROL. (5 cr; prereq sr. 3110. 3740. 5360 or #)
Snyder

5740. DESIGN AND LAYOUT OF FOOD SERVICES. (4 cr; prereq 3740) Snyder

5750. SELECTED ASPECTS OF FOOD SERVICE AND HOSPITALITY BUSINESS MANAGEMENT. (4 cr; prereq 4
cr elementary statistiCS. 3750, MIS 5100, Acct 3255) Snyder

5752. FOOD AND HOSPITALITY OPERATIONS: CORPORATE APPLICATION OF COMPUTER SYSTEMS. (4 cr;
prereq 3752. Acct 3255 or #1 Snyder

5790. QUANTITY FOOD PREPARATION PRACTICES. (3 cr; prereq BA and current or pending affiliation with
occupational food program in secondary-level school)

8101.' RESEARCH SEMINAR. (1 cr; prereq #) Staff

8120. FOOD PROCESS MICROBIOLOGY. (5 cr [4 cr for lect taken separately with #1. §5120. §5122, §5123; prereq
MicB 3013 and one other jr. sr, Or grad biological lab course)

8205. GENERAL SEMINAR. (1 cr; prereq #) Staff

8310. ADVANCED FOOD CHEMISTRY. (2·6 cr; prereq 5412 or #) Gordon, Relneccius, Csallany

8311. FLAVOR CHEMISTRY. (3 cr; prereq 5312 or #) Reineccius

8312. REACTION KINETICS OF FOOD DETERIORATION. (3 cr: prereq Chern 5520 or #1 Labuza

8313. TOPICS IN LIPID CHEMISTRY. (2 cr; prereq BioC 5002 or #1 Csallany

8315. FOOD PROTEINS. (3 cr; prereq 5310, 5312. B,oC 5025) Davis

8322. THERMAL PROCESSING OF FOOD. (5 cr; prereq 5120-5122 or equlv, Stat 3081 or 5021 or equiv) Pflug

8323. MICROBIAL STARTER CULTURES. (3 cr; prereq 5123. B,oC 5001. or #)

8324. MICROBIAL TOXINS AND TOXIC MICROORGANISMS IN FOOOS. (4 cr; prereq 5120 or 8120 or #)

8401. INDEPENDENT STUDY: FOOD SCIENCE. (1-5 cr; prereq 6) Staff

8403. ADVANCED TOPICS IN FOOD SCIENCE. (4 cr; prereq #) Staff

8412. INTERRELATIONSHIPS AND FUNCTIONS OF FOOD COMPONENTS. (4 cr; prereq 20 cr In food science
and nutrition. #) Gordon

8621. INDEPENDENT STUDY: NUTRITION. (1-9 cr; prereq #) Staff

8622. ADVANCED HUMAN NUTRITION I. (5 cr; prereq 5622, B,oC 5002 or MdBc 5101 or equiv and #) Swan

8623. ADVANCED HUMAN NUTRITION II. (5 cr; prereq 8622 and #) Hegarty

Textiles and Clothing (TexC)

5600. ADVANCED APPAREL DESIGN AND CONSTRUCTION PROBLEMS. (2-4 cr per qtr [max 12 cr]; prereq
3621 and #1

Analytical study and construction of advanced apparel design utilizing draping and flat pattern tech
niques. Relating latest technological developments in te)(tiles to garment design

5601. PROBLEMS IN CLOTHING CONSTRUCTION. (3-5 cr per qtr [max 10 cr]; prereq #1
Discussion and laboratory work in clothing construction problems. Topics may vary with demand.

5603. EXPERIMENTAL STUDIES IN CLOTHING CONSTRUCTION. (3-5 cr; prereq 6 cr clothing construction or
tchg exper. #)

Comparative study of selected procedures in clothing construction relative to areas of construction and
fabric differences.

5621. MACRO·MICRO PROPERTY RELATIONSHIPS. (5 cr; prereq 3622 or 36231
Relating visual and tactile properties of textiles to microscopically and submicroscopically detectable
physical and chemical determinants.

5622. ISSUES AND TRENDS IN TEXTILE CONSUMER PROTECTION. (3 cr)
Needs of the textile consumer for protection from deception and hazard: federal, state, and locallegisla·
tion as well as voluntary industrial systems; case histories; change mechanisms.
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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 tor predIcting hazard and performance in service and recycling. and a realistJc limitmg
perspective for textile design.

5625. COLOR METROLOGY. (3 cr prereq 3623)
Theory of color perception and measurement; analysis of color order systems: instrumentation; applica
tion to unambiguous numerical color specification and description of small color differences; noncolor
components of surface appl3arance.

5626. RECYCLING PROCESSES. 13 cr; prereq 5621)
Principles and practice in recovery of initial appearance and properties of textile products; application to
restoration of historic textill:! materials; water pollution by effluent from wet cleaning processes.

5627. ANALYTICAL METHODS FOR CONSUMER TEXTILES. (3 cr per qtr [max 6 cr; no cr if 3622 and 3623 have
been taken tor cr and only 3 cr if either 3622 or 3623 has been taken lor cr); prereq 3621)

Standard laboratory methods for rapid performance prediction of textile fabncs and products In the
consumer environment; study of textiles for interiors with reference to fiber, yarn, construction, and finish.

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 or 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
characteristics to performance of such fabrics in textile producls.

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.

5641. TOPICS IN MERCHANDISING. (3 cr per qtr [max 6 cr]; pre'eq 3643, 3644 or #)
Sludy of a current Issue related to merchandiSing of textile and clothing products. Topic may vary each
quarter.

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 sta'ldards 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 of technology and publiC and private poliCy on the
planning, acqUIsition, use, maintenance, and discard of clothing.

5664. FASHION THEORY AND ANALYSIS. (4 cr; prereq Soc 1001. Psy 1001)
Fashion theorIes and factors that Influence fashion adoption and diffusion. Analyses of fashion trends.

5668. AFRICAN DRESS. (3 cr; prereq 3621. 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 continents.

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. Varying topics In developing areas of
the discipline vary. Topics 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 Effects of
world trade on supply and dist"butlon

5686. EUROPEAN FIELD EXPERIENCE IN TEXTILES AND CLOTHING. (6-12 cr; prereq 5685 and #)
One quarter abroad in comparative study of design. production, distflbution. and consumption of textiles
and clothing in European market centers. Includes lectures, field trips, individual stUdy projects. and
observation peflods in selected textiles and clothmg industries. busmesses. and related organizations.

8621. READINGS IN TEXTILES. (1·3 cr: prereq #)
Independent reading useful tor Individual programs but not available in other course offerings.

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 textdes
with emphasis on tensile. frictional, electrical, and optical behavior.

8623. MECHANICAL-PHYSICAL METROLOGY. (5 cr; prereq #)
Methodology and instrumentation for measurement of mechanical and physical properties of textile
materials: development of perspective for standard methods, new methods development.
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8624. CHEMICAL METROLOGY. (5 cr; prereq H)
Methodology and instrumentation tor measurement of chemical properties of textile materials; develop·
ment of perspective for standard methods; new methods development.

8625.' PROBLEMS: TEXTILES AND CLOTHING. (3-9 cr per qfr [max 9 crl; prereq H)
Independent study in physical behavioral aspects of textiles or clothing

8627. THERMAL PROPERTIES OF TEXTILE MATERIALS. (3 cr; prereq H)
ClothIng as a quasi-physiological system~ comfort dependence on heat and mOIsture 1Tansport and
transfer in the body-clothing-environment system; non thermal 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 min,mum 12 cr ,n texflles and clothing courses. H)
Independent study: survey of Ilterature in selected areas related to human behavioral aspects of clothing
and textiles. Written reports.

8662." SEMINAR: TEXTILES AND CLOTHING. (1 cr; prereq #)
Reviews and interpretations of literature of this field, emphasizing recent advances. Individual oral and
written reports.

8663: PROBLEMS: CLOTHING AND TEXTILES. (3-9 cr per qtr [max 9 cr]; prereq H)
Independent study in the human behavioral aspects of clothing or textiles.

8680. SEMINAR: TOPICS IN CLOTHING AND TEXTILES. (3 cr per qtr [max 6 erl; prereq H)
Directed study on topics of current Interest TopiC selected by Instructor and announced prior to registra
tion.

Youth Development and Research (YoSt)

5120. INDEPENDENT STUDY IN YOUTH STUDIES. (Cr ar [max 12 cr]; prereq H)
Independent reading or research under faculty supervision.

5130. SPECIAL TOPICS. (3-5 cr per qfr [max 15 cr]; prereq H) Staff
Review of research and discussion. Topics announced in Class Schedule.

5131. PROGRAMS AND SERVICES FOR YOUTH. (3 cr; prereq SW 3102, Soc 5952. CPsy 5303. H)
Analysis of main types of youth-serving organizations. Includes national and local organizations, both
voluntary and pUblic, with emphasIs on agency philosophy. goals, programs, funding and development,
staffing patterns. Agencies in juvenile justice, health, recreation, and education. Examples from Min
nesota

5132. ACTION LEARNING FOR YOUTH. (3 cr; prereq 5131. HEd 3090. CPsy 5303. H)
Purposes of service and action-learning in schools and youth-serving agencies: development and Imple
mentation of programs In which adolescents are performing valued service and work in their communities;
evaluation of action-learning programs.

5133. YOUTH AND HEALTH. (3 cr; prereq 5131. Soc 1001, CPsy 5303. PubH 3004. #)
Medical and health status of youth. Age-spec,f,c morbidity and mortality dafa regarding youfh. Introduc
tion of youth development concepts for use In SOCiomedical and soclOhealth problem analysIs and
program development.

5201·5202-5203. PRACTICUM. (4 cr per qtr; prereq acceptance into youth sfudies collateral)
Two-hour seminar and 8-10 hours of f,eldwork each week. Students reflect on and integrate 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 H)
Basic assumptions underlying work with youth. Emphasis on how adolescents learn to get along with
themselves and their role in the family. Special Issues and concerns of adolescents and of persons who
work with them.

5232. WORK WITH YOUTH: GROUP. (3 cr per qtr; prereq 5230. Speh 5411 or H)
Basic assumptions underlying work with youth. Emphasis on how adolescents learn to get along with
themselves, their role in the family, relationships with peers and on the job. SpecIal issues and concerns of
adolescents and of persons who work with them.

8001,8002,8003. ADVANCED SEMINAR IN YOUTH STUDIES. (3 cr per qtr; prereq H) Baizerman
Exammation and dlsGussion of scholarly and practice literatures about youth and youth work. Individual
Sfudy of a relafively tocused popUlation of youth using Iiferature ,n all relevant discipl'nes.
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HORllCULlURE (Hart)
Professor

Jim l. Ozbun, head, dlfector of graduate study
Peter D. Ascher
David W. DavIs
Francis deVos
C. Gustav Hard
Florian L Lauer
Pen H. Li
Albert J. Linck
Robert Mullin
Paul E. Read
Eduard J. Stadelmann
Cecil Stushnofl
Donald B. Wilite
Richard E Widmer
Harold F. Wilkins

Associate Professor

Mark. l. Brenner
Sharon L. Desborough
Richard H. Forsyth
Leonard B. Hertz
Shlfley T. Munson
Peter J. Olin
Harold M. Pellett
Joseph R. Sowokinos
DaVid K. Wlldung

Assistant Professor

John V. Carter
Larry R Parsons

Areas of Specialization-Students majoring in horticultural science may spe
cialize in horticultural commodities, a biological discipline related to horticulture, or
landscape horticulture.

Prerequisites-Student must have sufficient undergraduate training to satisfy
their adviser that graduate study may be successfully undertaken.

M.S. Degree-Plan A or Plan B may be selected, either for terminal professional
training or in preparation for further graduate study leading to the Ph.D. degree.
Students are expected to participate in and present a seminar (8042). Students will
take a final oral examination. Consult the department for Plan B requirements.

Ph.D. Degree-There is considerable flexibility in program design for the Ph.D.
degree. Programs are tailored to the student's background and professional inter
ests. Students are expected to participate in and present at least one seminar (8042)
and to earn a total of 3 Gredits in 8042 and such discussion courses as 8060, 8061,
8062, 8063, 8064, 8065, and 8066.

Major-With the approval of the adviser, courses in related fields may be ac
cepted as part of the major work. Students with advisers in horticultural science may
also major in botany, genetics, plant breeding, or plant physiology. Those interested
should read descriptions of these specific program areas elsewhere in this bulletin
and should consult with horticultural science faculty who are members of the gradu
ate teaching faculty in these related fields of study.

Minor-In addition to a foreign language or the acceptable alternatives de
scribed below, Ph.D. students will also select either a minor field or a supporting
program of study composed of several related fields.

Language Requirement and Alternatives-Students studying for the Ph.D.
degree have the option of taking either one foreign language or a collateral field of
knowledge or special research technique to support the major. Foreign students may
substitute a supporting program of study in public administration in their Ph.D.
program. A foreign lan~luage is not required for the M.S. degree.

50061. SYSTEMATICS OFTEMI'ERATE AND TROPICAL HORTICULTURAL FOOD CROPS. (4 cr; offered 1979-80
and alt yrs) DavIs. Stushnofl

Systematic relationships of the world's resources of fruit and vegetable taxa. Lectures, literature review,
and laboratory.

5020s. HORTICULTURAL TECHNIQUES FOR EDUCATION MAJORS. (3 cr [no cr for horticulture majors]; prereq
education major or #) 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.
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5021s. ORNAMENTAL PLANT MATERIALS. (5 cr, §1021. §1022) Mullin
Identification 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 studenrs area of study.

50311. FRUIT SCIENCE FOR ADVANCED STUDENTS. (2 cr, §3031: prereq 1001. Soil 1122) Stushnoft
Principles of fruIt production. Fruits of the world with emphasis on temperate climate crops. Site selectIon,
cultural and management practices, physiological and environmental control of plant development,
dwarfing, growth regulating compounds, insecticides, and herbicides. Lectures and laboratory.

5033w. TOPICS: OPTIMIZING HORTICULTURAL FOOD PRODUCTION. (1 cr) Davis. Stushnoff
Current and futuristic concepts tn fruit and vegetable production. Topics include mechanical harvesting,
population density, new cultural concepts, and environmental modifications as they apply to maximizing
yield and quality

5038w" RESEARCH METHODS IN PLANT PROPAGATION. (3 cr: prereq 1036 or #) Read
BasIc concepts, theory, and techniques Involved in propagatmg plants. Students design and conduct
experiments with plants or propagation techniques of special Interest.

5040w. PLANT GROWTH REGULATORS. (3 cr: prereq 15 cr In plant sCiences incl 3 cr in plant phySiology)
Brenner

The phySiology and agricultural technology ot phytohormones and synthetic growth regulators in horti
culture. Emphasis on the practical uses of such substances In control of fruit and leaf abscission,
parthenocarpy. growth rate, plant size, apical dommance, organ initiation, dormancy, germination, flow
ering, callusing, and others

5041w. ENVIRONMENTAL PHYSIOLOGY OF HORTICULTURAL PLANTS. (3 cr: prereq 15 cr In plant sCience.
PIPh 3131. offered 1979-80 and alt yrs) Parsons

Lectures and assigned readings on relation of light. temperature, and water to growth and culture of
horticultural plants.

5042'" 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 sad production. and fine turf athletic
settmgs.

50441. MARKET GRADES AND VARIETAL ADAPTATION OF FRUITS AND VEGETABLES. (4 cr: prereq 3031.
3032: not ottered 1978-79)

Characteristics of leadmg varieties of fruits and vegetables, market grades. variety testing. impact of
environmental factors on varietal types and market grades.

50451. TOPICS IN NURSERY MANAGEMENT. (1 er: prereq 1036, PIPh 3091: ottered 1979-80 and alt yrs)
Swanson

Relationship of plant growth requirements of production, storage, and distribution of nursery crops.
Discussions and field trips.

50521. COMMERCIAL FLORICULTURE, FALL CROPS. (3 cr: prereq 1016) Widmer
Physiological and cultural aspects of optImized production of principal flonst crops of economic impor
tance. Chrysanthemums, camations, cut flowers, and potted plants especially adapted to Christmas sales.
Lectures. reference read'ings, and field trips to greenhouses, wholesalers, and retail flower stores.

5053w. COMMERCIAL FLORICULTURE, WINTER CROPS. (3 cr: prereq 6ioll002. PIPh 3091 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. develop
mental and flowering physiology of these commercially Important flOricultural crops, Lectures, reference
readIngs, laboratory experiences, and field trips.

5054s. COMMERCIAL FLORICULTURE, SPRING CROPS. (3 cr: prereq 1016) Widmer
Physiological and cultural aspects of optimized production of pnncipal flOrist crops of econOmIc impor
tance Roses, bulbous plants, and matenals adapted to spring sales, Lectures, reference readings, and
field trips to greenhouses, wholesalers, and retail stores.

50901-5091w-5092s" SPECIAL PROBLEMS. (1-4 cr per qtr: prereq #) Staff
Written or oral report based on library. laboratory. or field research.

8007I,w,s. EXTENSION HORTICULTURE PRACTICUM. (1-5 cr: prereq 12 grad er) Statf
Selected actIvities that may Include development of an extension fact sheet, assistance In Horticulture
Clinic, or preparation of a workshop or short COurse

8022s. BREEDING ASEXUALLY PROPAGATED CROPS. (3 cr: prereq Agro 5020; offered 1978·79 and alt yrs)
Lauer. Stushnotf

Methods applied to Improving asexually propagated plants Apomixis. polyploidy. chImeras, mutations,
and interspecific hybridization.
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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.

B041w. DISCUSSIONS IN ADMINISTRATIVE ORGANIZATION. (2 cr: offered 1978-79 and alt yrs) Ozbun
Organization and administration in agrIcultural experiment stations: project development and research
outlines.

80421,w,s: HORTICULTURAL SEMINAR. (1 cr: prereq 9 cr in horticulturel Staff
Reports and diScussions of problems and Investigational work

8045w: PLANT HARDINESS. (3 lOr: prereq 15 cr in plant sciences incl 6 cr In plant physiology plus 6 cr in
biochemistry: offered 1979-80 and alt yrs) Carter

Physiological and prwsical bases of plant Injury and survival as related to low temperature, high tempera
ture, drought, chemicals, and radiatlOn. Emphasis on physiology of fall hardening and low temperature
survival.

8051f,w,s: ADVANCED PROBLEMS IN HORTICULTURAL CROP BREEDING. (3-9 cr, prereq #) Staff
Written report based on library, laboratory, or field research

80521,w,s: ADVANCED PROBLEMS IN PHYSIOLOGY OF HORTICULTURAL CROPS. (3·9 cr: prereq #) Staff
Written report based on library, laboratory, or field research.

80601,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.

8061f,w.s: SEMINAR: DISCUSSIONS IN INCOMPATIBILITY. (1 cr: prereq #) Ascher
DiSCUSSIOns tn all aspects of intra- and interspecific reproductive incompatibility Topics include genet
ICS, phYSiology, and biochemistry. Emphasis on current research findings.

80621,w,s: SEMINAR: DISCUSSIONS IN STRESS PHYSIOLOGY. (1 cr: prereq #) Li. Carter. Parsons, Stadel
mann

8063f,w,s: SEMINAR: DISCUSSIONS IN HORTICULTURAL PLANT BREEDING. (1 cr: prereq #) Davis, Lauer,
Stushnoff

The application of plant breeding theory and techniques to selected horticultural crops. Structured to
encourage student leadership and dIrectIon

8064w,s: DISCUSSIONS IN FLORICULTURAL SCIENCE. (1 cr: prereq #) Widmer, Wilkins
EmphasIs on physiological aspects

8065w,s: SEMINAR: DISCUSSIONS IN POSTHARVEST PHYSIOLOGY. (1 cr: prereq #) Li, 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 horticultural products.

8066. DISCUSSIONS IN HORTICULTURE RESEARCH. (1 cr: prereq #) Ozbun
EmphasIs on research being conducted by graduate students III the department.

See also:
LA 5010. PRINCIPLES OF OUTDOOR RECREATION DESIGN AND PLANNING

LA 5101. SITE PLANNING AND DESIGN I

LA 5103. URBAN LANDSCAPE DESIGN I

LA 5105. RECREATION PLANNING AND DESIGN I

LA 5107. REGIONAL LANDSCAPE DESIGN I

LA 5110. ADVANCED LANDSCA,PE PLANNING AND DESIGN

PIPh 5167. PHYSIOLOGY OF THE PLANT CELL

PIPh 5168. EXPERIMENTAL PRIJTOPLASMATOLOGY

PIPh 5183. PLANT PHYSIOLOGY

PIPh 5721, 5723, 5725, 5726. ME'THODS OF PLANT ANALYSIS

PIPh 8281. GROWTH AND DIFFERENTIATION
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Hospital and Health Care Administration

HOSPITAL AND HEALTH CARE
ADMINISTRATION (PubH)1
Professor

Bnght M. Dornblaser, MHA, director
Theodo' J Utman, PhD, coordinator of

doctoral study
Vernon E Weckwerth, PhD.

Associate Professor

Mana F. Bognanno, Ph.D.
N. Tor Dahl, M.B A.
Willy DeGeyndt, PhD.

Degree Offered-PhD.

Prerequisites-Applicants are expected to have demonstrated both high scho
lastic ability as well as potential for independent study and research in the course of
their previous academic training. While attainment of a master's degree in either
hospital or health care administration is normally considered to be the first step in the
acquisition of the doctoral degree, students with advanced degrees in such allied
fields as business administration, industrial relations, medical sociology, public
administration, comprehensive planning, public health, medical care, nursing, or
medicine are encouraged to apply as well. Graduate work satisfactorily completed
prior to admission may be applied for credit where appropriate and in accordance
with the regulations of the Graduate School. An acceptable score on the Miller
Analogies Test, graduate level, is required for admission. Additionally, three letters of
reference attesting to the applicant's academic ability and capability for independent
research must be submitted.

Doctor's Degree-In contrast to the professional master's degree program
offered in the School of Public Health, the doctoral program is designed for those
interested in a career in teaching, research, or planning in the field of health care,
Emphasis in the curriculum is more upon depth and breadth of learning than upon
the acquisition of technical and management skills. While the academic program
normally takes 3 years to complete, it may require a somewhat longer period of stUdy
depending upon the individuals background and the type of program pursued. Each
student's course of study will be developed with the guidance of an adviser accord
ing to the individual's background and interests. The candidate will be expected to
demonstrate proficiency in the following core areas:

1. Organization and administration of health care services

2. Social, political, and economic aspects of health care
3. Research and methodology in health care

In addition to the work in the major field, the student must complete a supporting
program of 24 credits involving two or more related areas, such as business adminis
tration, economics, sociology, industrial relations, public administration, or political
science. The supporting program must be approved by the major adviser.

Language and Collateral Field Requirement-A reading knowledge of one
foreign language or working knowledge of one computer language plus at least 9
credits of advanced statistics (5000-level courses or higher).

llnqUlnes concerning courses of study leading to the Ph.D. degree in hospital and health care administration
should be addressed to the Coordinator of Doctoral Studies, Program in Hospital and Health Care Administra
tion, Box 97, 1260 Mayo Memorial Building, 420 Delaware Street SE, UnIversity of Minnesota. Minneapolls,
Minnesota 55455: inqUiries concerning the M.H.A. degree should be sent to the Director, Master's Studies
Program, Program in Hospital and Health Care Administration, same address
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Thesis-The dissertation must deal with a significant problem in the area of
health care.

Minor-A minor in this field is also available subject to approval of the minor
adviser.

For a more complete statement of admission requirements and related informa
tion, see the Programs in Hospital and Health Care Administration Bulletin of the
School of Public Health.

Note-Courses listetj below are described in the Public Health section of this
bulletin.

5404. INTRODUCTION TO BIOSTATISTICS AND STATISTICAL DECISION. (4 cr: prereq #) Weckwerth

5750. PRINCIPLES OF ADMINISTRATION IN HOSPITAL AND HEALTH CARE INSTITUTIONS. (4 Cr: prereq #)
Domblaser. SweEtland, and staff

5751. PRINCIPLES OF ORGANIZATION AND MANAGEMENT. (4 cr: prereq #) Dornblaser and staff

5753. MANAGEMENT PROBLEMS IN HOSPITAL AND HEALTH CARE ADMINISTRATION. (4 cr: prereq 5750.
5751) Domblaser, Sweetland, Westerman

5785. QUANTITATIVE METHODS APPLIED TO HEALTH ADMINISTRATIVE PROBLEMS. (4 cr: prereq hospital
administration student or #) Weckwerth and staff

5790. SOCIAL, POLITICAL, ANlJ ECONOMIC ASPECTS OF MEDICAL CARE. (3 cr: prereq #) Staff

5795. THE SOCIOLOGY OF ME(IICINE AND HEALTH CARE: AN INTRODUCTION TO THE FIELD OF MEDICAL
SOCIOLOGY. (4 Gr. §Soc 5855) L,tman

8750f·8751wt. SEMINAR: ALTERNATIVE PATIERNS OF HEALTH CARE. (3 cr per qtr: prereq #: offered 1978-79
and alt yrsJ Litman

87521. SEMINAR: COMPARATIVE HEALTH SYSTEMS. (3 cr: prereq #; offered 1979 and alt yrs) Litman

8760. TOPICS IN HOSPITAL AND HEALTH CARE ADMINISTRATION. (3 cr: prereq #) Dornblaser, Weckwerth,
and staff

8761. READINGS IN THEORY AND PRINCIPLES OF HOSPITAL AND HEALTH CARE ADMINISTRATION. (3 cr:
prereq #) Weckwerth and staff

8762. CONTEMPORARY PROBLEMS OF HOSPITAL AND RELATED HEALTH SERVICES. (3 cr: prereq #:
offered 1979 and alt yrs) Weckwerth

87705. SEMINAR: HEALTH ANI) HUMAN BEHAVIOR. (3 cr, §8855: prereq Soc 5855: offered 1980 and alt yrs)
Utman

8780. ADVANCED STATISTICAL METHODS IN HEALTH CARE RESEARCH. (3 cr: prereq 5452 or #: offered 1980
and all yrs) Wec",;werth

87815. SEMINAR: RESEARCH STUDIES IN HEALTH CARE. (3 cr: prereq #: offered 1979 and alt yrs) Litman

8782. RESEARCH PRACTICUM. (6 cr, prereq #) Utman, Weckwerth, and staff

8790w. POLITICAL ASPECTS OF HEALTH SERVICES. (3 cr: prereq #: offered 1979 and alt yrs) Utman

8795. ECONOMIC ASPECTS OF HEALTH CARE. (3 cr) Bognanno

8796. TOPICS IN HEALTH ECONOMICS. (3 cr: prereq at least one economiCs course and #) Dahl

HOSPITAL PHARMACY
See Pharmaceutics.

HYDROGEOLOGY
See Geology and Geophysics.
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INDUSTRIAL ENGINEERING
r See Mechanical Engineering.

INDUSTRIAL RELATIONS (IR)

i
!
I

~

Professor

Mario F. Bognanno, chairman
Mahmood Zaidi. director of graduate study
Hyman Berman
John P. Campbell
Rene V. Dawis
Marvin D. Dunnette
George W England
John J. Flagler
Herbert G. Henneman. Jr.
Thomas A. Mahoney

(on leave 1978-79)
George T. Milkovich

George Seltzer
Norman J. Simler
John G. Turnbull

Associate Professor

Patrick A Pinto
W'llliam Weitzel

(on leave 1978-79)
Hoyt G. Wheeler

Assistant Professor

Aoss E. Azevdeo

Degrees Offered-M.A. (Plans A and B); and Ph.D.

Emphases Available Within the Major-Collective bargaining; compensation
theory and administration; manpower resources and allocation; organization theory,
administration, and staffing; training and development.

Prerequisites-Courses in industrial relations are open to all regularly enrolled
graduate students who can meet course prerequisites. Students will be expected to
have or subsequently complete any course work necessary to meet the prerequisites
for courses selected for their graduate program.

MASTER'S DEGREE

Plan A-A minimum of 29 credits and an accepted thesis are required. At least 21
of the credits must be completed in industrial relations as indicated below. Additional
course work may be required by the adviser to insure adequate preparation in the
major field of study.

The major course work consists of a minimum of 21 credits that include IR 8002,
IR 8011, and one course from at least two areas in industrial relations plus one
additional industrial relations course.

A minimum of 8 credits are required in an approved field of study related to
industrial relations. However, at least 9 credits are required for certification of a
minor on the transcript. Commonly selected fields are business administration,
economics, psychology, or sociology.

A thesis dealing with a specialized topic in the major field must be approved for
the degree.

There is no language requirement.
The final examination may be both written and oral. Candidates will be admitted

to the examination only after completion of the following requirements:

1. Written Examination (normally not required)-Candidates may be admitted to
the written examination after all course requirements have been completed.
The thesis need only be in first draft form but must be satisfactory to the
adviser in concept and preliminary framework. The student should have the
adviser certify this fact in writing to the department examining committee.
There must be no incompletes in required course work at the time of exami-
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nation. Candidates who fail the written examination may be permitted to
retake it on written recommendation of the adviser.

2. Oral Examination--Candidates may be admitted to the oral examination only
after successful completion of the written examination, if one is required, or
upon recommendation to the adviser, and after the required form indicating
unanimous approval of the master's thesis by the thesis committee has been
filed in the Graduate School office.

Plan B-A minimum of 45 course credits and completion of three Plan B projects
are required. The major course work consists of a minimum of 29 credits that include
IR 8002, IR 8011, IR 8010, and one course from at least three areas in industrial
relations plus one additional industrial relations course

The remaining course work consists of a minimum of 16 credits earned in at least
two related fields. A minimum of 8 credits must be earned in one related field. As a
general policy, it is recommended that students include at least 6 credits or two
courses in each of the two related fields. Commonly selected fields are business
administration, economics, psychology, or sociology.

Papers of the quality but not the scope of the master's thesis must be prepared in
two advanced courses involving independent work under faculty supervision. These
papers will satisfy two of the three Plan B projects required for the degree. Comple
tion of IR 8010 fulfills the third Plan B project that is required.

There is no language requirement.
The final examination may be both written and oral. Candidates will be admitted

to the examination only after completion of the following requirements:

1. Written Examination (normally not required)-Candidates must have com
pleted all course requirements and all Plan B projects. Candidates should
have those faculty members to whom projects were submitted certify approv
al of the projects to the examining committee. There must be no incompletes
in any courses at the time of examination. Candidates who fail the written
examination may be permitted to retake it on written recommendation of the
adviser.

2. Oral Examination--Candidates may be admitted to the oral examination only
after successful completion of all course work, Plan B projects, and the
written examination, if one is required, or upon recommendation of the
adviser.

DOCTOR'S DEGREE::
Prerequisites-A minimum of 30 credits of related course work in the social and

behavioral sciences with the following minimum requirements (total 28 credits):
economics (8 credits); IR 3002 or equivalent (4 credits); 8 credits in one of the
following-anthropology, history, political science, psychology, or sociology; and 8
additional credits in social or behavioral sciences and/or statistics.

Requirements for the Ph.D. Degree-

1. Although course work and study completed in industrial relations will serve
as the core of the Ph.D. program, each student will be expected to have a
thorough mastery of more than one of the six designated related social or
behavioral science disciplines (anthropology, economics, history, political
science, psychology, sociology). If students and their adviser feel that they do
not need a normal minor, then the Ph.D. program would be composed of a
major field, supporting program-at least 15 credits of course work in each of
two of the six designated social or behavioral science fields, research tech-

300



Industrial Relations

nique--at least 8 credits in designated course sequences, and foreign langu
age-optional (see item c below).
a. Specific Requirements in the Major-All students must pass written exam

inations in: 1) scope and systems of industrial relations; 2) research
methodology; and 3) two of the following five subfields: collective bar
gaining, compensation and reward theory and administration, manpower
resources and allocation, organization theory and administration, and
staffing, training, and development.

A list of courses and readings that identifies appropriate preparatory
study for the examinations can be obtained from the Department of
Industrial Relations. Generally, one-third of the courses taken to prepare
for examinations in the major field will be offered by other departments.

b. Supporting Program-A supporting program of study must include at least
15 credits in courses numbered 5000 and above in each of two of the
designated fields in the social and behavioral sciences (anthropology,
economics, history, political science, psychology, and sociology). Course
work used to satisfy a part of the major requirement or research technique
cannot be used for the supporting program. The supporting program, like
the normal minor, must be completed before the student is admitted to the
preliminary examination.

c. Language and Special Research Technique Requirements-Competence
in a language(s) and/or a special research technique is demonstrated by
satisfactory completion of one of the following options. The choice of
options should be based upon its relationship to the subfield chosen for
thesis investigation. Ideally, the research technique should be completed
early in graduate study.

Options include: 1) two languages related to research and teaching
interests; 2) one language and one of the course sequences listed below; 3)
demonstrated proficiency in a computer language relevant to the pro
posed research area and one of the course sequences listed below; 4) 3
additional credits in a research technique and one of the course sequences
listed below.

Possible sequences: PsyF 8110,8111, 8112-Statistical Methods; QA
8191-Statistical Methods I: Estimation, Testing, QA 8192-Statistical
Methods II: Regression, QA 8193-Analysis: Variance, Experimental De
sign; PubH 5450, 5452, 5454-Biostatistics I, II, III; Econ 5261, 5262,
5263-Applied Econometrics; Stat 5131,5132,5133-Theory of Statistics.

2. If students wish to present a traditional minor, they must increase work in one
of the designated social or behavioral science fields from 15 credits to a full
minor. A minimum of 15 credits of course work must also be completed in
another social science field, chosen from the six designated.

General Requirements-Course work used to satisfy requirements in the major,
supporting program, minor, or special research technique may not be applied to
satisfy requirements in any other areas of the student's Ph.D. program. Minimum
acceptable grades in each of the areas of the Ph.D. program will be the same as those
stated in the General Information section of this bulletin; however the industrial
relations graduate faculty may require higher performance standards than those
specified.

Ph.D. Minor-Industrial relations may be selected as a minor or as part of a
supporting program for the Ph.D. by students majoring in one of the following fields:
agricultural economics, business administration, economics, history, hospital ad
ministration, mass communication, political science, psychology, and sociology,
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with the exception of those writing a dissertation in (a) business administration,
subfield industrial relations, or (b) economics, subfield labor economics.

The minor will consist of at least 24 credits as outlined below. No written
preliminary examinations are required for the minor field. Minimum course prepara
tion is as follows (total 24 credits): (1) four courses selected from the following list (at
least three different areas should be represented for a total of 16 credits): staffing,
training, and development-8003, 8023, 8033, organization theory and administra
tion-8004, 8014, 8024, compensation theory and administration-8005, 8015, 8025,
8035, manpower resources and allocation-8006, 8026, 8036, 8046, collective bar
gaining-800?, 8017, 80;'?, 803?; (2) one of the following seminars (4 credits): 8801,
8803, 8804, 8805, 8806, 880?; and (3) one additional industrial relations course
appropriate to the candi,jate's interests and selected in consultation with the minor
adviser (4 credits),

8000, GRADUATE TOPICS IN INDUSTRIAL RELATIONS. (Cr ar; prereq 8002 and #) Staff
Selected tOpiCS.

8002, INDUSTRIAL RELATIONS SYSTEMS: LABOR MARKETS AND THE MANAGEMENT OF HUMAN RE-
SOURCES, (5 cr, §3002: prereq Econ 1001, Econ 1002, Psy 1001) Staff

Labor markets, human resources management. federal·state employment policy, and the resolution of
industrial conflict Process of valuing, employing, developing, motivating, and maintaining human re
Sources In an industrial society

8003. ORGANIZATION AND STAFFING. (4 cr; prereq 8002 or #) England, Milkovich, Pinto, Weitzel
IntegratIOn of organIzation goals and objectives WIth individual needs and objectIves through the staffing
processes of human resources planning, recruitment, selection/reduction, allocation and evaluation of
human resources.

8004. ORGANIZATION THEORY AND ANALYSIS, (4 cr: prereq 8002 or #) Mahoney, Pinto, Weitzel
Survey of organizatIon theories and application of these theones to the admInIstrative issue of organiza
tional structuring, coordination, control, job design, organizational decIsion making, leadership, and
organizational development.

8005, EMPLOYEE COMPENSATION AND REWARD. (4 cr: prereq 8002 or #) Heneman, Mahoney, Milkovich
Systems of employee compensation reward Within economic organizations. Concepts, models, and
theories relating to processes of compensation designed to influence worker behavior and performance
within constraints. Wage structuring, pricing, individual appraisal and reward, employee motivation, and
compensation controls

8006. LABOR MARKETS: PROc;ESSES AND DYNAMICS, (4 cr; prereq 8002 or #) Azevedo, Sognanno, Seltzer,
Turnbull. Zaidi

Basic concepts, applicat'ons, and data sources pertinent to examining the usefulness of market analysis
for human resources development, allocation, and utilization. Topics include labor force dynamics and
measurement, mobility, productivity, technological change, changes In the cost oiliving, wage structures,
and public policy programs.

8007. COLLECTIVE BARGAINING NEGOTIATIONS: PROCESSES IN THE PUBLIC AND PRIVATE SECTORS, (4
cr; prereq 8002 or #1 Sognanno, Flagler, Heneman, Seltzer, Wheeler

Elements in collective bargainIng negotiations and examination of the legal framework imposed in
negotiations, both public and private. Conflict and behavioral models containing institutional constraints
guide examination of strategies and tactIcs of employee·employer bargaming relationships.

8010, INTERMEDIATE MANPC'WER MANAGEMENT. (4 cr; prereq substantial completion of industrial relations
grad program or #) Heneman, MilkOVich

Industrial relations fram(~sof reference and literature (reports on new literature); emphasis on applied and
operattonal aspects of industrial relations

8011. QUANTITATIVE METHODS IN INDUSTRIAL RELATIONS, (4 cr; prereq 8002, 4 cr in statistics) Azevedo,
Sognanno, England, Mahoney, Milkovich, Plnlo

Use of alternative quantItative methods and techniques In the formulation and analysis of various industri
al relations problems and practices. Investigating and practicing the use of quantitative analysis in areas
such as human resources planning, forecasting, recruittng, staffing, compensation, and collectIve bar
gaining. Cases and problem sets.

8014. ORGANIZATION DESIGN AND ADMINISTRATION. (4 cr; prereq 8002 or #) Mahoney, Weitzel
Principles of the design and arrangement of tasks, positions, and functions within the organization.
Organization design in relation to the surrounding environment and as an influence on the achievement of
organizational goals and individual objectives. Design implications for effective internal organizational
operatIOns.
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8015. COMPENSATION, REWARD, MOTIVATION, AND PERFORMANCE. (4 cr: prereq 8002 or #) Azevedo.
Mahoney, Milkovich

Theories of motivation, reward. performance and behavior. and application of these theories to major
issues and polIcies regarding human resources allocation, development. and utilization. The role of
indIrect compensation. Income maintenance and wage subsIdies. occupational choice and career com
pensation, negotiated compensation and productivity bargaining. job enlargement and job performance.

8016. INTERNATIONAL ASPECTS OF HUMAN RESOURCE DEVELOPMENT AND UTILIZATION. (4 cr, prereq
8002 or #) England, Seltzer, Zaidi

Relationship of human resources. education, and socioeconomic developments to operations of Interna
tIonal markets

8017, COLLECTIVE BARGAINING: THE LABOR MOVEMENT IN THE UNITED STATES. (4 cr: prereq 8002 or #)
Flagler, Wheeler

ConstitutlOna! arrangements. decision-making processes, and administration of the AFL-CIO and interna
tional unions, local unions, state federations, and city centra) bodies. Policies and impact of U.S. labor
movement.

8023. TRAINING AND DEVELOPMENT. (4 cr: prereq 8002 or #) Dawls, Pinto, Weitzel
Integration of appropnate learning principles and organizatlonal objectIves mto training program. DesIgn,
implementation, and evaluation of training systems to effect the development, utilization, and conserva
tion of human resources.

8024. ORGANIZATION ANALYSIS AND ENVIRONMENTAL SYSTEMS. (4 cr: prereq 8002 or #) Mahoney,
Weitzel

Theory and application of interorganizational relations with focus on impact of environmental systems
upon the goals, values, and power of actors within economic organizations. Work organizations In terms
of general and specific environmental conddions: technological, legal, political, economic, demographic,
ecological, and cultural.

8025. EMPLOYEE BENfFITS ADMINISTRATION AND PRACTICE. (4 cr; prereq 8002 or #) Azevedo, Heneman,
Mahoney, Milkovich, Williams

Concepts and procedures for administration of employee benefits withm both public and private sector
organizations. Alternative benefit forms and alternative approaches to analyzing planning and contracting
employee benefits. Includes procedures for development of indiVidualized benefit systems and legal
aspects of employee benefit administration

8026. HUMAN RESOURCES AND LABOR MARKETS: THEORETICAL AND EMPIRICAL CONSIDERATIONS. (4
cr: prereq 8002 or #) Azevedo, Sognanno, MilkOVich, Seltzer, Zaidi

Theoretical and related empirical studies on the functioning of labor markets and human resources.
Pricing and allocation of human resourCes With emphaSIS on the problems of aggregate employment,
wage, and price determinatIon.

8027. COLLECTIVE BARGAINING: SYSTEMS FOR DISPUTE RESOLUTION. (4 cr: prereq 8002 or #) Sognanno,
Flagler, Seltzer, Wheeler

Methods for resolution of impasses-disputes in contract negotiations and grievance procedures. Current
practices regarding mediatIOn, fact fmding, arbltratlOn; newly emerging approaches.

8033, MANAGEMENT DEVELOPMENT. (4 cr; prereq 8002 or #) England, Mahoney, Pinto, Weitzel
Current issues in managerial manpower planning, selection, trainIng, career planning, motivation, com
pensation, appraisal, and career development. BasIc policy, current problems, and research findings
related to management development in industry, In the university, and In government. Methods and
techniques of development viewed in context of theory of adult development

8035. MOTIVATION AND WORK BEHAVIOR. (4 cr; prereq 8002 or #) Azevedo, Heneman. Mahoney, MilkOVich,
Weitzel

Work behaviors and motivation models; development of motivational frameworks appropriate to each
behavior: relationship between motivation, performance, and satisfaction. Topics include labor supply,
occupational choice, job turnover, job performance and productivity, work alienation and conflict

8036. MANAGING INVESTMENTS IN HUMAN RESOURCES, (4 cr: prereq 8002 or #) Azevedo, Zaidi
Theory and application of human resource management With emphasis on measuring Investments in
human resources and analysis of various techniques for estimating the returns on such investments.
Application of micro and macro level Investment dec'lslons inclUding Job deSign, employee selection,
formal training, development, education, on-the~job training, geographic and occupational mObility,
health and safety, and other issues.

8037. COLLECTIVE BARGAINING NEGOTIATIONS: THEORIES OF LABOR·MANAGEMENT RELATIONSHIPS
AND NEGOTIATIONS, (4 cr; prereq 8002 or #) Sognanno. Wheeler, Zaidi

Analysis of conflict within employment relationships and collective bargaining negotIations. Industrial
conflict analyzed from the theory of games perspective With speCific adaptations leading to the develop
ment of theones of bargainmg PractIcal approaches to the preven1\on, reductIon, and resolution of
industrial conflict.
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8046. MICRO ASPECTS OF HUMAN RESOURCE UTILIZATION. (4 er: prereq 8002 or #) Azevedo, Bognanno.
England. Milkovich, Seltzer, Zaidi

Theoretical and empIrical practices in human resource utilization. Emphasis on developmental strategies
for effective and efficient employment of workers and prOViding for their movement within the internal
labor market. Topics jnclud'~ public and private human resource programs. external and internal labor
markets, strategies for human resource planning, and cost-benefit analysis of human resource utilization
programs.

8801. SEMINAR: INDUSTRIAL RE:LATIONS RESEARCH METHODOLOGY. (4 er: prereq 8011 or #) Azevedo.
Bognanno. Dawls, England, Mahoney

Research methodology ap"ropnate to study of industrial relations: application of methodology in re
search projects.

8802. SEMINAR: INDUSTRIAL Rf,LATIONS SYSTEMS. (4 cr: prereq at least 45 er in industrial relations and
related disciplines or #) Dawls. Heneman, Mahoney, MilkOVich, Turnbull, Zaidi

Industrial relations thought and research. Investigating, mtergrating, and synthesizing the more tradi·
tional related disciplmes, theories, and research into an mterdlsciplinary body of knowledge concerned
with human resource problems and employment relationships.

8803. SEMINAR: STAFFING, TRAINING, AND DEVELOPMENT. (4 er: prereq 8003, 8023 or #) England. Pinto,
Weitzel

Staffing and training concepts. problems, and research

8804. SEMINAR: ORGANIZATION THEORY. (4 er; prereq 8004 or #) Mahoney. Pinto, Weitzel
Organization theones and their application In industrial relations research and practice.

8805. COMPENSATION AND REWARD SEMINAR. (4 er; prereq 8005 or #) Mahoney, Milkovich
Issues of employee compensation and reward; analysis of relevant theorietical models; formulation of
research Into compensation and reward issues.

8806. SEMINAR: ADVANCED TOPICS IN LABOR MARKET THEORY AND RESEARCH. (4 cr: prereq 8026 or #)
Azevedo, Bog nan no, Heneman, Seltzer, Zaidi

Functions and operations of labor markets, labor market theory and research.

8807. SEMINAR: ADVANCED TOPICS IN COLLECTIVE BARGAINING. (4 cr; prereq 8007 or 8027 or #) Bog
nanna, Heneman, Seltzer, Wheeler

Collective bargaining process; its substance, procedures, determinants, and social/political/economic
inCidences.

8990. INDEPENDENT STUDY IN INDUSTRIAL RELATIONS. ICr ar: prereq #) Staff
Individual readmgs or research projects useful to the student's objectives and program.

ITALIAN
See French and Italian.

JAPANESE
See East Asian Languages.

JOURNALISM
See Mass Communication.

LABORATORY MEDICINE (LMed)
Professor

Ellis S. Benson, MD. head
Miguel Azar, MD. Ph.D .. dlfector of graduate

stUdy
Eugene Ackerman, Ph D.
Khalil Ahmed, PhD
Donna BlazeVlc, M.P.H.
David M. Brown, M D.
Richard D. Brunnlng, MD.
Agustin P. Dalmasso, M.D,
Mary E Dempsey. PhD.
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Grace M. Ederer, MS.
J Roger Edson, MD.
Jesse Edwards
Richard D. Estensen
Esther F Freier, M.S
Lael Gatewood. Ph D.
Paul G Quie, MD
Andreas Rost:!nberg, Ph.D.
R. Dorothy Sundberg. MD, PhD.
Jorge J. Yunls. M.D.



Associate Professor

Henry H. Balfour. Jr. M.D.
G. Mary Bradley. MD.
Robert A Bridges. M.D.
Leonard Greenberg
Ben Hallaway. M.S
Jeffrey McCullough
Herbert F. Polesky. M.D.
Lorraine G. Stewart. M.S.
William R. Swaim. M.D.
Walid Yasmmeh. Ph.D.

Laboratory Medicine

Assistant Professor

Silvia H. Azar. MD.
Connie Clark. Ph.D.
Carol Cox. PhD.
John T. Crosson. M.D.
Seymour Handler. M.D.
Bernard W. Steele. M.D.
Michael W. Steffes. MD.. Ph.D.
Jane L Swanson. M.S.

Graduate work in laboratory medicine offers opportunities to physicians, medi
cal technologists, and other qualified students to prepare themselves for careers of
research and teaching in the field. Only the M.S. degree under Plan A (Master's
degree with thesis) is available to students in this program.

Academic Requirements-The program requires a minimum of 20 credits with
emphasis in one area of laboratory medicine (chemistry, genetics, hematology,
immunology, or microbiology). The minor subject (9 credits) may be chosen from
among the basic fields of science such as anatomy, biochemistry, or pathology.
Students are expected to maintain a B average in courses for both the major and
minor. There is no foreign language requirement. Original investigative work in one
major area is essential.

Admission ReqUirements-Admission requirements include either an M.D. de
gree or a bachelor's degree from an accredited institution of higher learning with
adequate background in the biological sciences to justify graduate work in this
specialty. Previous experience in laboratory medicine is desirable.

Student Progress-Students are encouraged to file their program by the end of
their first quarter of graduate work in order to be reviewed by the appropriate
advisory graduate committee. Student progress is reviewed at regular intervals by
the graduate committee in laboratory medicine. Failure to maintain satisfactory
progress may be cause for discontinuance in this program.

Examinations-In addition to the usual course examinations, candidates must
pass a preliminary written examination at the end of the first year of course work and
a final oral examination that will cover the conceptual aspects of the thesis subject
and the graduate courses taken. The latter examination will be conducted by a
committee appointed by the Graduate School to examine the thesis.

5103s. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (4 cr; prereq MdBc 3103. 5232 or #) Ederer

SlOSs. CLINICAL ENZYMOLOGY I. (1 cr; prereq #) Yasmineh. staff
Properties of enzymes, kinetics, isoenzymes, myocardial and alimentary tract diseases.

5106s. CLINICAL ENZYMOLOGY II. (1 cr; prereq 5105) Ahmed. staff
Hepatobiliary, hematologic, bone, and skeletal muscle diseases: congenital enzyme anomalies.

51101. HOSPITAL INFECTIONS CONTROL (2 cr; prereq #; offered 1979 and alt yrs) Handler and others
Nosocomial infections, transmiSSion of hospital infectIOns, surveillance and general methods of infection
control.

51331. MEDICAL MYCOLOGY. (3 cr; prereq medical microbiology. diagnostic microbiology or #) Blazevic
Laboratory diagnosIs of infectIons caused by yeasts, dermatophy1:es, and systemic fungi

5136su. ANAEROBIC BACTERIOLOGY. (4 cr; prereq biochemistry. medical microbiology. diagnostic microbiol
ogy or #) BlazeVlc

Anaerobic respiration in bacteria. Methods of anaerobic culture Taxonomy and classification of anaer
obes. Biochemical and gas chromatographic differentiation of anaerobes. Role of anaerobes in disease.

51381,w,s,su. CLINICAL MICROBIOLOGY SEMINAR. (1 cr; prereq #) Blazevlc. Ederer

51391,w,s,su. ADVANCED MICROBIOLOGY. (Cr ar; prereq #) Stall
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51605. HUMAN CYTOGENETICS. 13 cr; prereq #; ollered 1978·79 and alt yrs) Yunis
Chromosome structure and function; genetic and clinical problems associated with study 01 human
chromosomes,

51615. HUMAN CYTOGENETICS LABORATORY. (2 cr; prereq #. offered 1978·79 and alt yrs) Lindquist, Yunis
Techniques for study of mammalian and human chromosomes; cell culture, autoradIography. new tech
niques for chromosome identification and chromosome Isolation techniques.

5162s. HUMAN BIOCHEMICAL GENETICS. (3 cr; prereq #; offered 1979·80 and alt yrs) Yunis
Molecular and genetic bas;is of human genetic traits

5163s. HUMAN BIOCHEMICAL CiENETICS LABORATORY. (2 cr; prereq #; offered 1979·80 and alt yrs) Aldrich,
Yunis

Biochemical techniques used in study 01 human genetic traits

5164w. CLINICAL GENETICS. (;: cr) Yums
Importance of genetic principles in modern medicine. SpeCific disorders used to illustrate general
concepts anj their application to common diseases.

516BI,w,s. GENETICS SEMINARI. (1 cr; prereq #) Yunis, staff

5169, RESEARCH IN HUMAN GENETICS. (Cr ar; prereq #) Yunis

5170. ADVANCED PROBLEMS IN MEDICAL GENETICS. (Cr ar. prereq #) Yunis, staff

51721. HUMAN GENETIC TRAITS INCLUDING BLOOD GROUPS AND SERUM PROTEIN POLYMORPHISM. (3
cr, §Anth 5641; prereq #) Polesky

51731. ANALYTICAL TECHNIQlilES IN LABORATORY MEDICINE. (2 cr; prereq #; offered 1979·80 and alt yrs)
Rosenberg

5177s. CLINICAL CHEMISTRY. (10 cr; prereq #) Cox
Principles of modern clinical chemistry techniques. with emphasis on instrumental methods.

51791,w,s,su. CHEMISTRY SEMINAR. (1 cr; prereq #) Benson, Bridges, Brown, Dempsey, Freier, Hallaway,
Rosenberg, Stewart

51801,w,s,su. ADVANCED CHEMISTRY. (Cr ar; prereq #) Benson, Bridges, Brown, Dempsey, Freier, Hallaway,
Rosenberg, Stewart

5194I,w,s,su. COMPUTER APPI.lCATIONS IN MEDICINE. (4 cr; prereq #) Ackerman, Ellis, Gatewood
Readings, discussions, sl~minars, and programming assignments to introduce students to current and
anticipated uses of computers as part ot health care delivery systems.

51951,w,s,su. COMPUTER APPI_ICATIONS IN MEDICAL RESEARCH. (Cr ar; prereq #) Ackerman, Ellis
Readings, discussions, sl~minars, and programming assignments to introduce students to current and
anticipated USes of computers as part of health cafe delivery systems.

5267w. MUSCLE CELL STRUCTURE AND FUNCTION. (1 cr; prereq MdBc 5101 or #) Benson, Dempsey,
Hallaway, Rosenberg

Structure and function of heart and skeletal muscle including biochemical properties 01 contractile
proteins and their relation to cellular components.

52701. IMMUNOHEMATOLOGY. (3 cr; prereq #) Azar
Immune response. Blood cells as antigens. Antibodies to blood groups. Mechanisms of their reactions.
White cells as antigens and antibodies. Autoimmune hemolySIS. Humoral and cellular factors in immuno
hematology.

52711. IMMUNOHEMATOLOG~' LABORATORY. (2 cr; prereq 5270 or #) Azar

52721,s,su. IMMUNOLOGY SEMINAR. (1 cr; prereq #) Azar, McCullough

52731,w,s,su. ADVANCED IMMUNOLOGY. (Cr ar; prereq #) Azar, McCullough

5274s. MOLECULAR ASPECTS OF IMMUNOLOGY. (3 cr; prereq #) Dalmasso
Chemistry and pathobiology of Immunoglobulins, complement, cell membrane, and mediators of anaphy
laxis and cellular immur,ity.

57651, 5766w. HEMATOLOGY. (4 cr per qtr, §Anat 5765, 5766; prereq #) Sundberg, staff
Blood and blood forming organs; blood and bone marrow from the standpOint of diagnosis and prognosis.

5767s. SEMINAR: HEMATOLOGY. (t cr, §Anat 5767; prereq #) Brunning, Edson, Sundberg

57681,w,s,su. ADVANCED HEMATOLOGY. (Cr ar; plereq #) Brunnlng, Edson, Sundberg

58641,w,s, RESEARCH SEMINAR. (1 cr; prereq #) Azar, Benson

5B651,w,s. DEPARTMENTAL SEMINAR. (1 cr; prereq #) Azar, Benson
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81011. PRINCIPLES OF LABORATORY MEDICINE. (5 cr) Ahmed. Sandler. Steele
Concepts of electronics, computers, chemistry, and coagulation.

8102w. PRINCIPLES OF LABORATORY MEDICINE. (5 cr) Azar. Dalmasso. Swaim, Yasmlneh
Accelerated introduction to immunology, blood banks. hematology. and genetics.

8235f,w,s,su. ADVANCED CLINICAL LABORATORY MEDICINE. (Cr ar) Azar. Benson

8236f,w,s,su. RESEARCH ON CLINICAL LABORATORY PROBLEMS. (Cr ar) Azar, Benson

LATIN
See Classics.

LAW
See American Legal Institutions.

LIBRARY SCIENCE (Lib)
Professor

Wesley Simonton, director
David K. Bernlnghausen

Adjunct Professor

George S. Grossman
John Parker

Associate Professor

Harris C McClaskey.
director of graduate study

Lowell E. Olson

Assistant Professor

Elmo H. Brekhus
George D'EI,a
Joan H. Leigh
Mary Niles Maack
Nancy J. Rohde

The Library School Bulletin, which describes departmental admission require
ments and procedures in detail, is available from the Library School Office, 419
Walter Library, 117 Pleasant Street S.E., University of Minnesota, Minneapolis, Min
nesota 55455.

Degrees Offered-The MA degree, offered under both Plan A and Plan B, is the
basic preparation for a professional career in library and information service. A
program leading to the specialist certificate in library science is available for post
master's students with experience as professional librarians who wish to pursue
advanced study in a library specialization. A program of study leading to the PhD.
degree is also offered.

Master's Degree-The prerequisite for admission is broad academic prepara
tion at the undergraduate level in the humanities, social sciences, and natural
sciences with a strong concentration in at least one subject field or in an interdepart
mental program. Previous course work in library science is not required.

Students are admitted to begin study in the first term of summer session or in the
fall quarter. Applicants are strongly advised to apply for either of these admission
dates by May 1; applications received after this date will be considered if space is
availc;ble.

The M.A. degree program is ordinarily offered under Plan B; the usual program
requires a minimum of 54 credits including at least 8 credits in a related field and a
research project.
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Specialist Certificate-A master's degree in library science and at least 2 years
of professional experience in a library or in teaching library science are required for
admission. Students may begin study in any quarter or summer term.

A minimum of 44 credits of graduate work beyond the master's degree, including
a 9-credit research paper in an area of specialization, are required for the certificate.
Planning of individual programs is flexible, and cross-disciplinary study is encour
aged.

Doctor's Degree-Doctoral programs are normally cross-disciplinary, with a
high proportion of courses included from other departments. Students are encour
aged to consider the total range of courses offered by the University appropriate for
the development.of their individual areas of specialization and research. There are no
specific credit hour requirements in either the major or the related field(s).

The prerequisites for admission are a degree in library science from a program
accredited by the American Library Association and at least 2 years of professional
experience. Students may apply for admission in any quarter or summer term, but are
encouraged to begin their work in the fall quarter.

Minor in Library Science-Candidates for the Ph.D. degree in other fields may
elect a minor in library science by obtaining the approval of their adviser and the
director of graduate study of the Library School.

FOUNDATION COURSES

5101. INTRODUCTION TO LIBRARIES AND LIBRARIANSHIP. (5 cr)
librarranshlp as a professicn; development of librarIes as social agencies; principles of library administra
tion and management.

5221. RECORDS OF KNOWLEDCiE. (4 crl
History and development of records of knowledge in relation to communication needs of society; prinei·
pIes of selection and dissemination to meet information needs of library clientele.

5401. ORGANIZATION OF INFORMATION I. (4 cr)
IntroductIOn to methods and problems involved in the description, subject organization, and retrieval of
records of knowledge and mformatlon in bibliographies. library catalogs, and machine-based systems.

ADVANCED COURSES

5102. MEDIA CENTER ADMINISTRATION. (3 cr; prereq 5101, 5221, 5401)
Organlzat'on and administration at the schOOl bUilding level of the library as the single agency that
encompasses all forms of instructional materials; philosophy and objectives of service; administration and
organization plans mcedures, and relationships.

5204. PRINT MATERIALS IN LIBRARIES. (3 cr; prereq 5101, 5221. 5401)
Selection. evaiuation. ancl use of books, 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. MATERIALS RELATED TO THE CURRICULUM. (3 cr; prereq 5101. 5221. 5401, 5204)
Survey at elementary and secondary school curricula, with emphasis on a multimedia approach to
teaching and optimum USH of SChool libraries by teachers; teacher and librarian relations; exploratIon in
depth of materials in at least one curriculum area.

5301. READING, LISTENING, AND VIEWING GUIDANCE FOR YOUTH IN LIBRARIES. (3 cr; prereq 5101. 5221,
5401)

Philosophy and objectives of library service in schools and children's departments; guidance techniques;
planning library programs Review of relevant research related to reading. Viewing. and IJstening; survey of
professional literature from variOUS fields pertinent to understanding children and adolescents.

8001. HISTORY OF LIBRARIES AND L1BRARIANSHIP. (4 cr; prereq 5101, 5221. 5401 or #)
library development from ancient times to the present. with emphasis on library service in the United
States in the 19th and 20th centuries.

8003. PUBLISHERS AND PUBLISHING. (4 cr; prereq 5101. 5221, 5401 or #)
History of pUblishing in the United States wIth emphasIs on the 19th and 20th centuries. Economics and
organizatIOn, copynght, influence of machines, important publishers and booksellers, censorship. book
production and distnbution.
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8005. COMMUNICATION MEDIA, INTELLECTUAL FREEDOM, AND LIBRARIES. (4 cr; prereq 5101,5221,5401
or #)

Potentialities, limitations, and proper use of the various media of communication in relation to the
responsibilities of librarians; intellectual treedom in the library.

8103. PUBLIC LIBRARIES. (4 er; prereq 5101, 5221, 5401 or #)
Development of public library services, with emphasis on the growth of cooperative library systems and
interrelationships with all types ot libraries; social change and problem solving as related to research,
literature, organization, administration, and legal factors.

8111. ACADEMIC LIBRARIES. (3 er; prereq 5101, 5221, 5401 or #)
The academic community; library services, organization, and statfing problems in college and university
libraries.

8131. SPECIAL LIBRARIES. (3 er; prereq 5101, 5221. 5401 or #; offered when feasible)
Development and administration of librarres devoted to serving a special clientele, defined either in terms
of a SUbject field or an organization.

8132. HEALTH SCIENCES LIBRARIES. (5 er; prereq 5101,5221.5401 or #)
Organization and admInistration of libraries devoted to serving the health sciences community; current
trends, including modern techniques of health sciences, communication and the development of cooper~
ative library systems: introduction to the literature of medicine and related fields,

8223. GENERAL BIBLIOGRAPHY. (4 er; prereq 5101. 5221, 5401 or #)
Major national and trade bibliographies with emphasIs on those of the United States, Great Britain, France,
Germany, and Russia; their use in selection and acquisition of print and nonprint materials and in the
preparation 01 bibliographies.

8224. SUBJECT BIBLIOGRAPHY. (4 er; prereq 5101. 5221, 5401 or #)
The world ot learning and the varoous disciplines as they have developed in the United States; the
bibliographic apparatus in relation to the structure ot the diSCiplines.

8227, LEGAL LITERATURE AND RESEARCH. (3 er; prereq 5101, 5221, 5401 or #)
Legal research methods and materials for law libraries.

8230. SEMINAR: SUBJECT BIBLIOGRAPHY. (3 er; prereq 8223 or 8224 or #; offered when feasible)
The bibliographical apparatus of the social sciences, humanities, science, with concentration in anyone of
these fields; deSIgnated problems relating to the bibliography of all three fields.

8233. HISTORY OF CHILDREN'S LITERATURE. (4 er; prereq 5101, 5221, 5401 or #)
Introduction to the history and study at children's literature in relation to social history with reference to
current application for library services.

8241. HISTORY OF BOOKS AND PRINTING. (4 er; prereq 5101, 5221, 5401 or #)
Bookmaking in its various forms from earliest times to the present. Development of the alphabet and the
manuscript book: invention and spread of printmg; design of the modern book with emphasis on aesthetic
and technical aspects.

8302-8303t. REFERENCE/iNFORMATtON SERVICES. (4 er for 8302. er ar for 8303; prereq 5101,5221,5401 or #)
8302: User-librarian-information interface: information services and sources to meet clientele needs;
research, evaluation, and planning for future services. 8303: Field projeets(s).

8304. ADULT SERVICES. (5 er; prereq 5101, 5221, 5401 or #)
Nature of the adult clientele: selection of library materials and development of library services to meet
changing adult needs and interests.

8402. ORGANIZATION OF INFORMATION II. (4 er; prereq 5101, 5221, 5401 or #)
Advanced study of 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

8403. DESCRIPTIVE BIBLIOGRAPHY. (3 er; prereq 5101, 5221, 5401 or #)
Problems in bibliographical research, especially those encountered in acquisition. cataloging. and de
scription of antiquarian books.

8411. LIBRARY MECHANIZATION AND SYSTEMS ANALYSIS. (4 er; prereq 5101, 5221, 5401 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.

8413. REPROGRAPHY IN LIBRARIES AND INFORMATION SYSTEMS. (4 er; prereq 5101, 5221, 5401 or #)
Introduction to reprographic processes, with emphasis on microforms. Document reproduction tech
niques and their applications to library and information systems practice.

8501. SEMINAR: LIBRARY EDUCATION. (3 er; prereq #; offered when feasible)

8503. SEMINAR: LIBRARY PERSONNEL PROBLEMS. (3 er; prereq #; offered when feasible)
Advanced study of library personnel problems. Problems selected according to the needs and interests of
students and may include such topics as staff development, partiCipatory management, staff evaluation.
unionization.
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8701. RESEARCH METHODS IN LIBRARIANSHIP. (3 cr; prereq 5101, 5221. 5401 or #)
Purposes and principles of research with emphasis on distillctive characteristIcs of library sCIence
problems; examination of research studies; preparation of tentative research proposals.

8950. SELECTED TOPICS IN LIBRARY SCIENCE. ICr ar, prereq #)
Intensive study of selected problems In library science. Offered as needed for advanced master's, special
ist. and doctoral students.

8970. INDEPENDENT STUDY IN LIBRARY SCIENCE. (Cr ar; prereq #)

8990. LIBRARY RESEARCH. (Cr ar, prereq #)
Master's students under Plan B are required to register for af least 4 credits in library research with the
approval of the professor who will guide the research paper.

LINGUISTICS (Ling)
Protessor

Betty W. Robinett. director, Program In

English as a Second Language
Gerald A. Sanders. director at

graduate study

Associate Professor

Bruce T. Downing, chairman
Larry G. Hutchinson

Michael B. Kac
Rocky V. Miranda
Amy L. Sheldon

Assistant Professor

Kathleen Houlihan

Prerequisites-For major work, a minimum of 20 upper division quarter credits
or equivalent in general linguistics, including at least one course in each of the
following areas: phonetics, phonology, syntax, and historical linguistics. Deficien
cies in these prerequisites may be completed while in residence as a graduate
student.

Application for Admission-In addition to the standard application for admis
sion to the Graduate School, the department requires applicants to submit their
scores on the Graduate Hecord Examination as well as the Supplementary Question
naire for Graduate Program Applicants, obtainable from the department. Applica
tions for financial aid require three letters of recommendation, addressed to the
Department of Linguistics, 142 Klaeber Court, 320 16th Avenue S.E., Minneapolis,
Minnesota 55455. Applications for admission will be considered up to 1 month prior
to the quarter or summel' term in which the applicant seeks to enter. The deadline for
financial aid applications is February 15.

Departmental aualifying Examination-The departmental qualifying examina
tion is administered annually at the end of the spring quarter. All majors are required
to take it, normally at the end of their third quarter of graduate study; if that is not
possible, then at the next scheduled examination. Upon passing this examination,
the student is approvecl by the department to pursue either the M.A. or the PhD.
degree.

MASTER'S DEGREE
Language Requirement-Proficiency, demonstrated through an examination

approved by the department, in one language not native to the student. (Also, see the
General Information seGtion of this bulletin.)

Plan A Program-5011, 5202, 5206, 5303, 5304, 5602, 5711,8510, and one of the
following: 5211, 5603, 8841.

Plan B Program-5011, 5202, 5206, 5211, 5303, 5304, 5602, 5711,8510, and two
of the following: 5603, 5805, 5811, 5821, 8841.

Final Examination for the Master's Degree-Oral.
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DOCTOR'S DEGREE

Admission to Ph.D. Program-Certification by the department on the basis of
the qualifying examination and graduate work in linguistics.

Language Requirement-Proficiency, demonstrated through an examination
approved by the department, in two languages not native to the student. The candi
date must satisfy the language requirement before taking the preliminary examina
tions. (Also, see the General Information section of this bulletin.)

Program-The major includes study in phonology, syntax, and historicallinguis
tics beyond that required for the MA Students complete two areas of specialization
chosen from: phonology, syntax, semantics, historical linguistics, Indo-European
linguistics, mathematical linguistics, philosophy of linguistics, psycholinguistics,
sociolinguistics, and applied linguistics. In addition to being examined in the two
areas of specialization, all candidates will be examined in phonology, syntax, and
historical linguistics.

MINOR IN LINGUISTICS

Requirements-For the MA with a minor in linguistics, 5001,5201, and 5302, or
equivalents.

Forthe PhD. with a minor in linguistics, six courses approved by the department,
including 5001, 5201, and 5302, or equivalents.

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 lan
guages; 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 of 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 fjrst·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; examination of 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, presu pposition, and other meaning phenom
ena in natural language; comparison of alternative theories of meaning.

5301. PHONETICS. (5 cr, §3301, §5003; prereq 3001 or 5001 or ~5001 or #)
Physiology and acoustics of 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 PHONOLGY. (4 cr; prereq 5201, 5303 or #)
The nature of phonological argumentation; validation and comparison of theories, models, and analyses.
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5503. INTRODUCTION TO APPLIE,D 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 of language disorders; computer applicafions; forensic
applications.

5601. INTRODUCTION TO HISTORICAL LINGUISTICS. (4 cr, §3601; prereq 3001 or 5001 or #)
Processes of language char,ge in phonology, syntax, and semantics; linguistic reconstruction; origin of
language; language families; development of writing.

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 recon
struction

5605-5606-5607. INDO-EUROPEAN LINGUISTICS. (4 cr per qtr; prereq 3601 or 5601 or #)
Reconstruclion of Proto-Indo-European phonology, morphology, and syntax. Developments in major
Indo-European languages.

5691. HISTORY OF LINGUISTICS. (4 cr; prereq 3601 or 5601, 5202, 5303 or #)

5701. CONTRASTIVE L1NGUISTIl:S. (4 cr; prereq 5002, or 5201, 5302, or 5003 or #)
Comparison of related sets of data in different languages; implications for linguistic theory and foreign
language learning.

5702. SECOND-LANGUAGE ACQIUISITION. (4 cr; prereq 3001 or 5001, 5002 or 5201 and 5302, 5701 or~5701 or
#)

Investigation of second-language acquisition; implications for linguistic theory and theories of language
learning.

5705su. WORKSHOP: ENGLISH AS A SECOND LANGUAGE. (6 cr; not open to ESL majors; limited to 100
students)

Current issues in teaching English as a second language; grammatical, phonological, and lexical systems
of English; testing and evaluation; classroom applications to skills of listening, speaking, reading, writing;
and evaluation of instructional materials. Lectures and dIscussion sessions.

5711. FIELD METHODS IN LINGUISTICS. (4 cr; prereq 5202, 5303 or #)

5721. ENGLISH AS A SECOND LANGUAGE: METHODS_ (4 cr; prereq 3001 or 5001 or #)
Linguistics applied to teacling of English as a second language.

5722. ENGLISH ASA SECOND LIl,NGUAGE: PRACTICUM. (3cr; SoN only; prereq majoror minor in ESL, 5721, #)
Observation of and practice in teaching English as a second language.

5723. ENGLISH AS A SECOND LANGUAGE: MATERIALS. (3 cr; prereq 5721,5722, #)
Application of linguistics to evaluation and preparation of materials for teaching of 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 01 present-day English.

5751-5752su. APPLIED TRANSFORMATIONAL GRAMMAR. (4 cr per qtr)
Survey of transformational grammar from 1957 to the present; techniques of grammar construction,
evaluation, and presentation; role of grammar in teaching composition skills.

5805. PSYCHOLINGUISTICS. (4 cr; prereq 5002, or 5201, 5302 or #)
Examination of empirical studies of language acquisition and processing.

5821. SOCIOLINGUISTICS. (4 cr; prereq 3001 or 5001 or #)
Social determinants of IinSluistic diversity, variability, and change; linguistic behavior and social control;
methods ot community-sited lingUistic research.

5910. SEMINAR IN LINGUISTICS. (4 cr; prereq #)

5970. DIRECTED STUDIES. (1-5 cr per qtr; prereq linguistics major or ESL major, #)

8200. TOPICS IN SYNTAX AND ~jEMANTICS. (4 cr [may be repeated for cr as topics change]; prereq 5206 or #)

8210. SEMINAR IN SYNTAX. (4 cr; prereq 5206, 5211 or #)

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 LINGUSITICS. (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
#)
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8600. TOPICS IN HISTORICAL LINGUISTICS. (4 cr [may be repealed for cr as tOpiCS change]: prereq 5603 or #)

8610. SEMINAR IN HISTORICAL LINGUISTICS. (4 cr; prereq 5202, 5303, 5603 or #)

8810. SEMINAR IN PSYCHOLINGUISTICS. (4 cr; prereq 5805 or #)

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 qlr, 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 study.

MASS COMMUNICATION
Professor

F. Gerald Kline, director
Edwin Emery, director of graduate

study
Roy E. Carter
Irving E. Fang
Donald M. Gillmor
George S Hage
Robert L. Jones
Robert Lindsay
John C. S,m
Willard L. Thompson

Phillip J Tichenor
Daniel B. Wackman
Harold W Wilson

Associate Professor

Walter H. Brovald
Everette E Dennis
VIrginIa A Hams
Arnold H Ismach
Jean W. Ward

Assistant Professor

James W, Brown

Detailed information on the school's graduate programs and procedures is sent
out in response to letters of inquiry. The school has its own application forms in
addition to those required for admission to the Graduate School.

Degrees Offered-M.A. and Ph.D.

Prerequisites-Graduate students in mass communication without an under
graduate major in journalism must complete four undergraduate courses (15 to 18
credits), chosen in consultation with their adviser. One of the four courses may be a
fundamental lecture course carrying graduate credit. Prior academic background in
journalism or documented professional experience of at least 1 year's duration may
count toward the fulfillment of prerequisite requirements upon successful petition to
the Graduate Affairs Committee. Students may also attempt to satisfy prerequisite
requirements through special examination. Prerequisite courses may be completed

• during the course of the graduate program.
Different patterns of prerequisites are required for different programs; the re

sponsibility for determining prerequisites rests with the adviser and the graduate
studenLlt is recognized that the 15 to 18 credits of prerequisites may not be sufficient
to prepare all students to pursue advanced degrees. In such cases, it is the obligation
of the adviser to discuss with the student the desirability of completing additional
course work to prepare for a professional career or for further grad uate training. The
student must then make his or her own decision based on this advice. The adviser
may not require a student to take specific course work beyond the minimum re
quired. 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.

The Miller Analogies Test and the Graduate Record Examination aptitude test
(TOEFL for foreign applicants) are also required.

313



Fields of Instruction

MASTER OF ARTS DEGREE

Program-Offered under both Plans A and S. For both plans, 8001 and an
additional 20 graduate credits in mass communication are required, including two
seminars numbered above 8000. For Plan S, at least 12 credits must be completed
outside mass communication; two projects are required, one in conjunction with
work in mass communication and one with outside work. Credit for projects may be
included in the 44-credit total required for the degree, but no single project can carry
over 4 independent stucly cred its.

Programs with a professional emphasis leading to a terminal M.A. degree are
also available in science communication, broadcast journalism, photographic com
munication, advertising, and urban journalism. These programs do not require
completion of 8001.

Language Requirement-For Plan A, reading knowledge of a foreign language
is required of all candidates, except those who present additional work in statistics to
support a concentration in theory and research methodology. For Plan S, a foreign
language is not required but is recommended for students in international mass
communication.

Master's Final Examination-Oral for all plans and programs.

DOCTOR OF PHILOSOPHY DEGREE

Program-Students planning a Ph.D. program in mass communication will, in
consultation with their adviser, elect two of four subfields for a dissertation field and
a secondary field. In the dissertation field students will complete a minimum of 24
credits and in the secondary field a minimum of 16. A majority of the credits in both
fields must be offered in 8000-level courses. The subfields are communication theory
and research methodology: history of mass communication: communication agen
cies as social institutions: and international mass communication, In addition, the
PhD. program must include a 12 to 16 credit core subfield, mass communication
research. A minimum of 27 credits in departments outside of the School of Journal
ism and Mass Communication are required, to include at least 18 credits in minor or
supporting field courses related to the dissertation field. Prospective students
should write to the school's director of graduate study for detailed subfield descrip
tions. In the preliminary examinations, PhD. students will be held responsible for
subject matter in their two subfields and the core.

Language Requirement-One of the following: two foreign languages; higher •
proficiency in one language: or one foreign languagE! and the option of a special
research technique or a collateral field of knowledgl~. Acceptable languages are
Arabic, Chinese, French, German, Italian, Russian, Spanish, Portuguese, or another
adviser approved language.

MINOR IN MASS COMMUNICATION

Candidates for the Ph.D. in other fields may elect a minor by obtaining the
approval ot their adviser and the director of graduate study of the School of Journal
ism and Mass Communication. Written preliminary examinations are required of all
minors.

Journalism and Mass Communication (Jour)
51311,w,s. INTERPRETIVE REPORTING. (4 cr; prereq sr. 3121. 6) Carter, Ismach, Ward

Advanced problems in gathering material and in specialized reporting about government, politics, social
problems, and the arts
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5133w. SCIENCE COMMUNICATION. (4 cr; prereq 3121 or 3176 or #) Tichenor
Role of journalistic communication in science: scientIst-journalist relationships; communicating results
of scientific investigations to public, specialized audiences, and industry.

5141w. OPINION WRITING IN AMERICA. (4 cr; prereq sr. journalism major. u) Carter. Emery
Oral and written analysis of major political, economIC, and socIal developments. Persuasive communica·
tion in newspapers and magazines; columnists; commentators.

5143s. INTERPRETATION OF SCIENCE ANO TECHNOLOGY. (4 cr; prereq 5133. 5501 or #) Tichenor
Reporting of scientific research and technological development for mass and specialized media: science
content in media; audience impact

5144s. URBAN JOURNALISM I: THEORY AND PRACTICE. (4 cr; prereq 3121. 5131 or grad student or profes-
sional exper or #, 6) Ismach

Urban problems and mass media role and performance: specialized reporting and commentary: urban
media policy and news gathering techniques; analysIs of media content; reporting projects and appropri
ate readings.

5155w. PRECISION JOURNALISM. (4 cr: prereq 3121 or grad student or professional experience. #) Ismach
Quantitative methods of investigation and interpretation for the mass media

5171s. CRITICAL WRITING. (4 cr; prereq an upper division writing course. #: offered 1980 and alt yrs) Hage
Book, theatre, and motIon picture reviews. Leading critics and critical periodicals. Reviews written weekly.

5174w. MAGAZINE EDITING AND PRODUCTION. (4 cr; prereq 3173 or 5376 or 5221. # .u) Brown. Hage. Wilson
Wntlng, editing, illustration, design, layout, photocompOSition of a single-issue magazine.

5184su. MASS MEDIA AND THE CLASSROOM. (6 cr; prereq #)
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: recent matenals.

5221f,w. PUBLICATION GRAPHICS. (4 cr; prereq 3121 or 3231 or 8 cr in upper division or grad courses in art and
design. u) Wilson

Role of printing processes in graphic communication. Technique and production of illustration: Signifi
cant developments In graphic arts technology.

5233s. GRAPHIC DESIGN ANALYSIS. (4 cr; prereq 3155 or 3231.5221 or #. u) Wilson
Design and effiCiency of publication formats, historical and current trends, field proJects, creative prob
lems.

5251f,w.· PSYCHOLOGY OF ADVERTISING. (4 cr; prereq Psy 1001) Jones
(Same as Psy 5751) Psychological principles, research techniques. and applications in advertising and
selling. Consumer attitudes and behavior. Psychological mechanIsms upon whIch effectIveness of adver
tisements and commericals depends.

5261f,w,s. ADVERTISING: MEDIA ANALYSIS. (4 cr; prereq 250 avg In 1001. 1005. 120L.Comp 1027 where
required by sequence ...Mktg 3000. fype 25 wpm. u)

Characteristics of the 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.

5263w,s. ADVERTISING CAMPAIGN PLANNING AND MEDIA STRATEGY. (4 cr; prereq 3241. 5261 or #. 0)
Relation of campaign strategy to media measurement, evaluation, and planning Coordination of total
campaign including media scheduling and purchasing.

5272w. ADVERTISING COPY·GRAPHICS. (4 cr; prereq sr advertising major. 3231. 3241. 5251 or #. u) Wilson.
Harris

Copy and graphics desIgn for prrnt and televiSion advertising. Preparation and presentation of ads and
commercials for consumer, business, industrial, corporate, and public service advertisers. For senior
advertising majors.

5274f,w,s.' CURRENT ADVERTISING DEVELOPMENTS AND PROBLEMS. (4 cr; prereq sr advertising major or
5261.5263 or 5272. #. u) Thompson

Creative, management, research, media. and technical developments In advertising. Specific problems
and case studies in the advertiSing-marketing process. Contributions of related fields of behavioral
sciences and communicatIon

5353w. PHOTOGRAPHIC COMMUNICATION. (4 cr; prereq 1005. 1101.3121 or '3121 or 3241. u) Brown
PrincIples, contemporary problems, and analysis 01 photographiC communication in the mass media.
Multichannel communication theories, communicative overtones. Visual sources, layout. objectivity. and
ethics in editing newspapers, magazines, and books. Experimental creative projects, diSCUSSIon.

5376f.w. ADVANCED PHOTOJOURNALISM. (5 cr; prereq 1005. 1301.3121 or '3121. #. u) Brown
Materials and processes for VIsual reporting In newspapers and magazines. Thematic visual series.
Dynamics of visual content: pattern, texture, movement. Use of miniature camera, light, and lighting. Color
photography.
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5377s. DOCUMENTARY PHOTOGRAPHY. (4 cr; prereq 5353. 5376, 6) Brown
Definition, scope, research, and approaches of documentary picture story for magazines, picture books,
and multimedia presentatio1s. Series, sequences, and essays. PhotographIc markets.

5402s. FILM PRODUCTION. (5 cr; prereq 3401 and 1101 or 3486 or Spch 3201, c) Brown
DIrected projects in plannjn9, shooting, and edIting of silent and sould film. Creative production problems
Lectures, laboratory work, and field experience.

5442w. ADVANCED TELEVISION NEWS. (5 cr; prereq 3451. 6} Fang
Techniques of newsfllm edIting, preparing and delivering television 18wscasts. Current problems. legal
and ethical considerations.

5444s. TELEVISION AND RADIO IJOCUMENTARY. (4 cr; prereq 5442.6; 1 hr lect per wk ... field and lab hrs as
needed) Fang

Scope and techniques. Students will produce television or radio news documentaries of braodcast quality.

5501l,s." COMMUNICATION AND PUBLIC OPINION I. (4 cr, §Soc 5355; prereq 15 cr In social science depts)
Carter, lsmach. Tichenor. Wackman

Theories of communication process and of persuasion and attitude change Functions of interpersonal
and mediated communication in diffusion of information and In opinion formation.

5531w." COMMUNICATION AND PUBLIC OPINION II. (5 cr; prereq 5501 or Soc 5355) Carter. Tichenor. Wack
man

Theories and research findings on opinion formation, persuasion, and diffusion of information. Social
science contnbutions to studies of the process and effects of mass communication.

55491." PUBLIC RELATIONS. (4 cr; prereq 15 cr in social science depts... # for nonmajors) Lindsay
History and development of public relations practices and pnnciples. Processes and applications in a
variety of institutional settings. Critique of public relations in contemporary society.

5559s. CASE STUDIES IN PUBLIC RELATIONS. (4 cr; prereq 1101, 5549. 6) Thompson
Application of public relations principles to solution of problems in business. government, education, and
community'. Perceptions, irsights, and judgments concerning practJcal and ethical questions.

56011,s." HISTORY OF JOURNALISM. (4 cr) Dennis, Emery
Development of American newspapers and periodicals, from early beginnings in Europe to pre~ent day;
rise of radio and television; relation of communications developments to political, economic, and social
trends.

5603.. TOPICS IN THE HISTORY OF JOURNALISM. (4 cr; prereq 5601; offered when feasible) Emery
Intensive study of significant individuals, newspapers. and periodicals in the United States. 1865·1920.
Individual research project3.

5606s" LITERARY ASPECTS OF JOURNALISM. (4 cr; prereq #; offered 1979 and alt yrs) Hage
Literary aspects of journall~.mas exemplified in and Influenced by works of English and American writers,
past and present Lectures, discussions. weekly papers.

5611s" DEVELOPMENT OF AME:RICAN BROADCASTING. (4 cr) Fang. Lindsay
Historical and economic dHvelopment of radio and television in the United States: government regula·
tions, industry self-regulation, forms of social control, contemporary issues.

5615'." DEVELOPMENT OF PHOTOJOURNALISM AND DOCUMENTARY FILM. (5 cr) Brown
History of these forms of 'Jisual communication and their utilization by the mass media. Principal contnbu
tors, visual styles, and changing evaluative criteria, 1839 to present. Analysis of important films, photo·
graphs. IndivIdual researctl projects involVing primary data.

5721w,s. MASS MEDIA IN A DYNAMIC SOCIETY. (4 cr; prereq 1201 or3121 for journalism majors... # for others)
Gilimor. Ismach. Ward

Economic, political, and social determinants of character and content of mass communications. Patterns
of operations, their effect on content, and theIr relative social utility. Theory of mass society.

5731s. CURRENT COMMUNICATIONS PROBLEMS. (4 cr; prereq jourcallsm sr. #) Dennis
Individual project method lIsed for analysis of communicatIons problems of current importance in light of
their social, economiC, and technological environment.

5777'" CONTEMPORARY PROBLEMS IN FREEDOM OF SPEECH AND PRESS. (4 cr; prereq 15 cr in social
sCience depts) Gillmor

Anglo-American concept of freedom and responsibility, constitutional development in the United States.
areas of present tensIOn. The Bill of Rights and journalism today.

580"" INTERNATIONAL COMMUNICATION. (4 cr; prereq 15 cr In social science depts) Carter. Lindsay
Global telecommunications, channels, and artifacts of international mass communication. Problems in
the free flow of information. Roles of International organizations, journalism. Mass communication in
soctal, political, educational, economiC development: implications for conflict resolution.

5825w" WORLD COMMUNICATION SYSTEMS. (4 cr; prereq 15 cr in social sciences depts) Lindsay
Description and analyses, divergencies and congruences in the world's mass communIcation systems_
Putatj-,e issues raised by novel additions to global communications grid-effects, import of near· and
deep-future communications.
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5970. ADVANCED PROJECTS IN JOURNALISM. (1·4 cr per qtr [max 8 cr]; prereq journalism major. B avg. #)
Staff

Individual research.

5990. SPECIAL TOPICS IN MASS COMMUNICATION. (4 cr [may be repeated for Cf with #]; prereq varies with
tOPiC; offered when feasible)

Topics announced in Class Schedule.

8001l·8002w·8003•. SEMINAR: MASS COMMUNICATION RESEARCH. (4 cr perqtr; prereq introductory course
in statIstics or~, #) Caner, Tichenor, WacK-man

Principles and perspectives; documentary research methods: problems in measurement of attitudes and
opinions; current methodology; theoretlcal concepts in mass communication.

8211 •. " SEMINAR: ADVERTISING RESEARCH. (4 cr; prereq 8815 or #) Jones
Advertising as persuasive communicatIon. 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.

8442•." SEMINAR: BROADCAST NEWS. (4 cr: prereq 5442 or #) Fang
Major issues in broadcast journalism; confrontations between federal government and network newS
departments; historical studies of broadcast news.

85141." SEMINAR: MASS COMMUNICATION THEORY. (4 cr; prereq 5531, #) Carter. Tichenor. Wackman
Research concepts and findtngs that offer promise for development of a general theory of mass communi·
cation. Emphasis on empincal studies that throw light on problems of professional journalists in trying to
communicate more effectIvely through mass medIa,

8515w.8516•." SEMINAR: COMMUNICATION ANALYSIS. (4 cr per qtr; prereq course in statistics. #) Carter,
Jones, Tichenor, Wackman

Research designs: procedures for quantitative studies of media control, content, audiences, and effects;
relationships between research and decision making.

86011. 8602w. 8603•." SEMINAR: HISTORY OF MASS COMMUNICATION. (4 cr per qtr; prereq 5601, #) Emery
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.

8604... SEMINAR IN VISUAL COMMUNICATION HISTORY. (4 cr; prereq 5615 or #) Brown
Research in photojournalism hIstory and film documentaries.

8606w" SEMINAR: LITERARY ASPECTS OF JOURNALISM. (4 cr; prereq 5606. #) Hage
Research in literary aspects of journalism exemplified in careers and works of English and American
writers.

8611: SEMINAR: DEVELOPMENT OF AMERICAN BROADCASTING. (4 cr; prereq 5611) Lindsay
AnalySIS of problems related to the history and social. political. economic. and cultural patterns and
characteristics 01 broadcasting in the United States.

87211, 8722w. 8723... COMMUNICATION AGENCIES AS SOCIAL INSTITUTIONS. (4 cr per qtr; prereq 5721 or
equlv. #) Dennis

Influence of political, social, and economic forces upon character and performance of masS media. Media
influence, organization, and responsibilities.

8777w: FREEDOM OF PRESS AND COMMUNICATIONS LAW. (4 cr: prereq 5777 or #) Gillmor
AgencIes of mass commUnication under the United States ConstItution today.

8778.·8779.. GOVERNMENT AND MASS COMMUNICATION. (4 cr per qtr; prereq 5777. 8777 or #) Gillmor
Reconciliation of social and individual interests through government actions affecting the mass media.

88211, 8825w, 8826.. SEMINAR: INTERNATIONAL MASS COMMUNICATION. (4 cr per qtr; prereq #) Carter.
Lindsay

Problems in the communication of news between nations and within countries under different political
systems and at varying stages 01 national development.

8828.: MASS COMMUNICATION PROBLEMS OF DEVELOPING COUNTRIES. (4 cr; prereq 8801) Carter.
Lindsay

Systematic analysis of problems and factors affecting the development of viable systems of mass commu
nication in developing countries and regions of the world.

8831. SEMINAR: INTERNATIONAL BROADCASTING AND WORLD AFFAIRS. (4 cr; prereq 8801) Lindsay
Factors and conditIons givmg rise to problems in the collectIon and disseminatlOn of news and opin10n,
propaganda and educational matter, via broadcast media, terrestnal and spatial.

8990f.w.... SPECIAL PROBLEMS IN MASS COMMUNICATION. (4 cr per qtr; for grad majors or minors in mass
communication; prereq #) Staff

Individual research.

AgJo 5301. FUNCTIONAL PHOTOGRAPHY. (3 cr; prereq #) McKay
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AgJo 5500. RESEARCH: COMMUNICATION STRATEGIES. (4 cr, §Rhet 5500; prereq #)
Research methods and transfer of technical knowledge. Communications strategies.

AgJo 5534. RURAL COMMUNICATION MEDIA AND MEDIA BEHAVIOR. (3 cr; prereq 3530, Psy 1002, Soc 1651
or #) Swanson

Mass media behavIor in rlJral communities, theoretical approaches relevant to problems of rural mass
media behavior; research aimed at adult education efforts through mass media.

AgJo 5535. COMMUNICATIONS IN INTERNATIONAL AGRICULTURAL DEVELOPMENT. (3 cr; prereq 3530 or
Jour 1001 and 1101 or #1

U.S. and 10reign rural communications as developing tools. Planning and carrying out communication
programs In developing nations.

AgJo 5600. TRANSFER OF TECHNOLOGY. (4 cr, §Rhet 5600; prereq onE! of Rhet 3257, Rhet 3551, Jour 5133,
Engl 3085, PubH 5070 or #)

Methods of transferring scientific and technical knowledge. Research in diffusion and transfer methods.

AgJo 5936.' SPECIAL PROBLEMS IN AGRICULTURAL COMMUNICATION. (Cr ar; prereq #) Swanson
Individual projects deallnll With agncultural communication.

MATHEMATICS (Math)
Professor

Johannes C. C. Nitsche, head
Alfred Aeppli
Donald G Arcnson
Thomas A. Berger
John A. Eagon
Robert ElliS
Eugene B. Fabes
Bert E. Fristedt
Sleven A. Gaal
Jesus Gil de Lamadrid
Jay R. Goldman
Leon W. Green
Morton E. Harris
Naresh C. Jain
Goplnath Kall anpur
Harvey B. Keynes
David S. Kinderlehrer
Bernard Lindgren
Waller Littman
Warren S. Loud
Albert Marden
Lawrence Mark.us
Charles A. McCarthy
Norman G. Meyers
Willard Miller, Jr.
William O. Munro
Steven Grey
Daniel Pedoe
William F. Pohl
Manan B. Pour·EI
William E. PrlJitt
Edgar Reich
Peler A. Rejte,
David Satlinger
George R. Sell
James 8. Sen-in, Jr.
Yatsutaka Situya
Marvin L. Stein
David A. Star'lick
Hans F. Wei nberger

ASSOCiate Professor

Howard B. ,Jenkins, associate head
Hillel H. Gershenson,

director 0/ graduate stUdy
Stephen B. Agard
John R. Ba:<ter
George U. Brauer
Luis A. Caffarelli
David L. Frank
Gebhard E. Fuhrken
Robert D. Gulliver
Robert M. Hardt
Max A. Jod"it, Jr.
James T. Joichi
Donald W. f(ahn
Richard P. McGehee
Chester L. Miracle
Karel L. Prikry
J. Ian Richards
Wayne Richter
Joel L. Roberts
Leon M. Simon
Joel Spruck
Warren B. Sternberg
Charlotte E Striebel
James E. TtlOm pson
Dennis E. White

Assistant Professor

Thomas E. Armstrong
Lisl N. Gaal
Lawrence F. Gray
Laurence R. Harper, Jr.
Fredenck A. Howes
Troels Jorg,enson
Stephen E. List
Ronald P. Sheets
Steven I. Sperber
John C Wierman

Degrees Offered-M.A. and M.S., Plan A and Plan B: Ph.D.

Prerequisites for Admission-A solid background in single and multivariable
calculus and a minimum of 15 credits of mathematics at the upper division level, to
include a 3-quarter sequence in either analysis or linear algebra.
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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. Application for transfer must be made to the
Graduate School.

The Graduate Record Examination advanced test in mathematics is recom
mended (particularly for applicants for financial aid) but not required.

Master's Degree-A written and an oral examination are required. (The written
Ph.D. preliminary examination may be substituted for the written master's examina
tion.) The final examination will be oral. The degree program must include a3-quarter
mathematics sequence at the 8000 level.

Ph.D. Degree-The written preliminary examination is given twice each year and
covers basic analysis, basic algebra, and basic point set topology. Students may take
this examination on entry and should ordinarily pass the examination by the begin
ning of their second year. After passing the written examination and completing the
course work for the program, students may take the preliminary oral examination for
the Ph.D. This examination is given three times a year-in September, December, and
June. It consists of four parts, weighted equally, that examine the following subjects:
real and complex analysis; algebra or topology or geometry; a 3-quarter 8000-level
mathematics sequence; the minor or supporting program. Students will normally
take this examination at the end of their second or third year, depending on their
undergraduate preparation.

The minor requirement may be satisfied by either a traditional minor in another
department or by a supporting program which may consist partly or entirely of
mathematics courses. Information concerning the requirements for a supporting
program is available from the director of graduate study.

A detailed description of the Ph.D. program is given in the publication Require
ments for the Ph.D. Degree in Mathematics, which may be obtained from the depart
ment on request.

Language Requirement-For the master's degree, one foreign language cho
sen from the following list: French, German, Russian, Italian. For the Ph.D. degree,
two foreign languages chosen from the above list.

Minor Requirements for Students Majoring in Other Fields-Students in other
fields who wish to minor in mathematics at the Ph.D. level must complete course
work in mathematics that includes:

1. a 3-quarter sequence at the 8000 level, or a 3-quarter sequence at the 5000
level that has 2 quarters of 5000-level course work as prerequisite, or one of
the following sequences: 5282-5283-5284 or 5571-5572-5573 or 5612-5613
5614; and

2. any 3-quarter sequence at the 8000 or 5000 level, or any two 2-quarter se
quences at the 8000 or 5000 level.

Note-For information about work in statistics or computer science, see these
sections in this bulletin. Other Ph.D. programs of an interdisciplinary nature that rely
heavily on mathematics are also available in control sciences, fluid mechanics, and
operations research, and interested students should consult these entries in this
bulletin.

Certain 5000-level courses are acceptable only for satisfaction of the minor
requirements in mathematics and may not be counted toward the total credits
required for a master's program in mathematics. Such courses are designated by the
phrase "does not carry grad credit in math."
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5070. TOPICS IN THE HISTORY OF MODERN MATHEMATICS. (4 cr (may b" r"peated for cr with 6J; prereq one
SOOO-level math sequence or equlv; does not carry grad cr in math)

Topics chosen primarily frcm mathematIcal developments withIn the last 200 years.

5151. ELEMENTARY SET THEORY. (4 er; prereq 3211; does not carry grad er in math)
BasIc proper1les of operations on sets, cardinal numbers, simply ordered sets, well-ordered sets, ordinal
numbers, axiom of choice, axiomatics

5152. ELEMENTARY MATHEMATICAL LOGIC. (4 er, §5162; prereq 3211 or3411, does not carry grad er in math)
Survey course presenting in outline the subject matter and main results of modern mathematical logic. Of
special mterest to education students who plan to teach in high schools and to mathematics majors and
minors who do not wish to take 5162-5163'5164. Sets and relations; the statement calculus; Boolean
algebras and their relation to the statement calculus: the predicate calculus, models, validity and truth;
examples of first-order the'Ories as illustrations of the axiomatIc method: the completeness theorem
(diScussion only); the incompleteness theorem and metamathematics (discussion only).

5154. INTRODUCTION TO RECURSIVE FUNCTION THEORY. (4 cr; prereq 3211 or #)
For students interested in the foundations of mathematics and theoretical aspects of computation who do
not wish to take 5162·5163-!J164 Topics Include alternative deflnitlOns of computability; primitive, partial,
and general recursive functions; Church's thesis; Kleene's normal form theorem and recursion theorem;
recursive and recursIvely enumerable sets; applications to mathematical logic

5157·5158·5159. MATHEMATICS OF SYMBOL MANIPULATION SYSTEMS. (4 cr per qtr; prereq 1211. 3rd-yr
standing or #1

5157: Finite automata theory: switchIng circuits, Boolean algebra, and propositional logic. Kleene's
theorem on regular sets. AlgebraiC aspects of finite automata: minimization, decomposition, synthesis.
5158: The computability of '"umencal functions: proofs for the basIc result connecting abstract models of
programmed digital computers, Turing machines, and general recursive functions. Normal form theorem,
Universal machines Unsolvabillfy of halting problem. 5t59 Symbol manipulation systems: lormal systems
of Herbrand-Godel and Post. Post's normal form theorem. Formal grammars: introduction to the theory of
Chomsky on context·free and other languages and related automata. Transduction of languages by
automata.

5162·5163-5164. MATHEMATICAL LOGIC. (4 cr per qtr; prereq 3211, 3221 or 3411 with 3142 or Phil 5202 or #)
PropositIonal and predicate calculi, models for systems of logic, recurSive functions, deCision and
completeness problems.

5200. TOPICS IN ALGEBRA. (4 cr [may be repeated for cr with 6J; prereq #)
Topics vary from quarter to quarter.

5209. THEORY OF NUMBERS. (•. cr; prereq 3211; does not carry grad cr in math)
Elementary properties of Integers: prime and composite numbers; Euclid's algorithm; congruences: the
theorems of Fermat and WlIson; primitive roots; indices; Diophantine equations.

5232,5233. COMPUTER·ORIEN1EO LINEAR ALGEBRA. (4 cr per qtr, §5283-5284; prereQ 3221 or 3142 or 3511;
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 construct
ing and running illustrativH computer programs. Eigenvalues and eigenvectors, Jordan canonical form,
polar representation of linear transformations, determinants.

5242-5243. LINEAR ALGEBRA WITH APPLICATIONS. (4 cr per qtr, §528:3-5284; prereq 3221 or 3142 or 3511;
does not carry grad cr in math)

Systems of linear equatio1s, finite dimensional linear spaces, bases, linear transformations, matrices,
determinants, eigenvalues, reduction to canonical forms, quadrati.:: and bilinear forms, applications.

5244. GROUP THEORY. (4 cr, §E282; prereq 3221 or 3142 or 3511; does not carry grad r in math)
PermutatIon groups, groups related to geometrical configuration; Invariant subgroups, Jordan-Holder
composition theorem, Sylow groups, Abelian groups, elementary divisors, applications.

5273-5274. MODERN APPLIED ALGEBRA. (4 cr per qtr; prereq 5282 or 5242 and 5243)
5273: Sets, functions, binary relations, graphs, unary algebras, monoids, and groups, morphisms,
sUbgroups, permutations, Lagrange's theorem, binary group codes, encoding and decoding, block codes,
Hamming codes. laWces .nd partially ordered sets. 5274: Rings. Integral domainS. morphisms, direct
sums, ideals and quotient rings, Euclidean domains, polynomial rings, polynomial codes, shift registers,
unique factorization, rootE, of unIty, finite fields, simple exensions, Bose-Chauduri·Hocquenghem codes,
recurrent sequences.

5282-5283-5284. FUNDAMENTAL STRUCTURES OF ALGEBRA. (4 cr per qtr, §5244 for 5282, §5242·5243 for
5283-5284; prereq 3675, 3211 and 3142 or :3511)

Theory oriented: prinCIpally deSigned for students plannmg graduate work with a major in mathematics.
Group theory-including topics such as normal sUbgroups, homomorphisms, automorphlsms, and the
theorems of Lagrange, Cayley, and Sylow. Ring theory-rings, Ideals. integral domains. Euclidean rings,
polynomial rings, fields. L' near algebra-abstract approach to vector spaces, linear transformations, and
the theory of canonical forms including the Jordan and rational canonical forms.
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5300. TOPICS IN GEOMETRY. (4 cr [may be repeated with Lll; prereq #)
Topics vary from quarter to quarter.

5341-5342. INTRODUCTION TO TOPOLOGY. (4 cr per qtr; prereq 3675 and 3211 or 3411 or 3521)
Set theory: aXiom of choice. Zorn's lemma. Metric spaces: completeness, compactness. continuity. Basic
pomt set topology: countability and separation axioms, Urysohn's lemma, compactness, connectedness,
product spaces.

5343. INTRODUCTION TO ALGEBRAIC TOPOLOGY. (4 cr; prereq 5342)
An Introduction to algebraic topology. Classification of two manifolds, fundamental group, homology
theory.

5375. DIFFERENTIAL GEOMETRY. (4 cr; prereq 3231 or 5602)
Plan and space curves, Frenet formulas, elementary theory of surfaces.

5376-5377. DIFFERENTIAL GEOMETRY. (4 cr per qtr; prereq 5375, 1 qlr linear algebra)
Introduction to differential forms, Advanced theory of surfaces, mtegral geometry, Riemannian geometry.

5386-5387-5388. FUNDAMENTAL STRUCTURES OF GEOMETRY. (4 cr per qtr; prereq 5242 or 5282)
Modern treatment of geometry based on methods of abstract algebra: vector methods in geometry. Affine
and projectIve geometT1es. Groups of affine and projectIVe transformations. Quadratic forms and metrics.
Witt's theorem Orthogonal and rotation groups. Cartan·Dieudonne theorem. Euclidean and non-Euclide
an geometries and their groups.

5404. VARIATIONAL PROBLEMS. (4 cr; prereq 5602 or 5512 or #)
Euler-Lagrange equations, isoperimetnc problems, geodesics, Fermat's and Hamilton's principles, meth
ods of Rayleigh-Ritz, eigenvalues and eigenfunctions

5427. APPLIED MATHEMATICS FOR THE LIFE SCIENCES. (4 cr; prereq 3211. 3221 or #)
Mathematical tOOtS useful in deterministic models arising in life sciences. Linear systems of difference and
differential equatIOns. StabIlity of nonlinear systems, including linearization techniques and Liapunov
theory. Examples from demography. population ecology. and population genetics.

5428. MATHEMATICAL MODELS IN ECONOMICS AND THE SOCIAL AND MANAGEMENT SCIENCES. (4 cr;
prereq 3211 with 3221 or 3511. 3521, 3531 or equiv)

Some mathematical models and associated mathematical techniques for describing behavior of and for
optImizing V3T10US systems. How to find a model to fit a given sItuation.

5441. MATHEMATICAL THEORY OF FLUID FLOW. (4 cr; prereq 3231 or 5602, 5568 or 5572)
General equations of fluid mechanics. Concepts from thermodynamics. Classical constitutive equations.
Specialization to various subfields of fluid mechanics, includIng hydrostatics, barotropic perfect fluids,
gas dynamics, and viscous flow theory. Examples of exact solutIOns.

5457-5458-5459. METHODS OF APPLIED MATHEMATICS. (4 cr per qtr: prereq 3211 and 3221 or equiv)
Integrated stUdy of analytic tools used in applications of mathematics: emphasis on technique. Real and
complex variables, matlnces, ordinary and partial differential equations, calculus of variations, asymptotic
expansions, etc.

5476. THEORY OF APPROXIMATION IN NUMERICAL ANALYSIS. (4 cr; prereq eSC! 5302, 5568 or 5573)
Orthogonal functions. Chebyshev approximations, trigonometnc approximations, saturation classes,
rational approxImations in several variables, spline interpolation and approximations. use of approxima
tions in computing

5512. DIFFERENTIAL EQUATIONS WITH APPLICATIONS. (4 cr; prereq 3211 Or 3521 or 3611,3221 or 3066 or
3531 or 3621, does not carry grad cr 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 tor second-order
equatIons.

5513. DIFFERENTIAL EQUATIONS WITH APPLICATIONS. (4 cr; prereq 5512; does not carry grad cr in math)
Applications and Laplace transforms for second-order linear equations. First-order linear systems with
elementary linear algebra Phase-plane analysis with applications. Boundary value problems and an
introduction to partial differential equations.

5514. INTEGRAL EQUATIONS. (4 cr; prereq 3211. 3221 or equiv)
Introduction to IOtegral 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 TO ORDINARY DIFFERENTIAL EQUATIONS. (4 cr per qtr; prereq 3142 or
3221 or 3511, 3211 or 3521)

5521: Existence and uniqueness theorems: successive approximations; differential inequalities: linear
systems; fundamental matTlx solutions: linear systems with constant coeffiCIents; variation of parameters
5522: Phase plane analYSIS; POlncare-Bendlxson theory; tinear and nonllnear OSCIllations; stability theory;
asymptotic behaVior of solutions: control theory. 5523: Power series solutmns, majorant method; regular
and irregular singular POints; error estimates. perturbation methods.
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5567. FOURIER SERIES AND BOUNDARY VALUE PROBLEMS. (4 cr, §5571; prereq 3211,3221 or equiv; does
not carry grad cr in math)

Partial differential equations of theoretical physics. Fourier seris:>, proof of convergence. orthogonal
systems. Sturm-Liouville systems, solutIon of boundary value problems by separation of variables, appli
cations.

5568. ELEMENTARY THEORY OF COMPLEX VARIABLES. (4 cr, prereq :1231 or 5602, or equ;v vector analys,s
course)

Derivative- and Integral of a function of a complex variable. Cauchy's integral theorem and formula,
residues. Application to e·... aluation of Integrals, conformal mapping.

5569. OPERATIONAL MATHEMATICS. (4 cr; prereq 5568; does not carr, grad cr In math)
Laplace t'ansforms, Fourier transforms. Inversion theorems; applications to differential equations

5571-5572-5573. ELEMENTARY PARTIAL DIFFERENTIAL EQUATIONS. (4 cr per qtr, §5567. §5568. prereq 5603
or 5613)

Partial differential equations of theoretical physics, one-dimensional wave equation, characteristics,
classifica~lon of second-order equations, heat and Laplace equations, uniqueness, maximum pnnciple,
orthogonal systems, Fouril;>r series, separation of variables Complex numbers, derivatives and Integrals of
analytic f Jnctlons, elementary functions and their geometry, Cauchy's integral theorem and formula,
Laurent e)(panSlons, evaluation of contour Integrals by residues, Fourier and Laplace transforms and their
inversion. method of reSidues, applications to ordinary and partial differential equations, applications of
heat, wave, and Laplace equations.

5600. TOPICS IN ANALYSIS. (4 cr [may be repeated for cr with 6), prereq #)
Topics vary from quarter ·:0 quarter

5601·5602-5603. ADVANCED C~.LCULUS. (4 cr per qtr: prereq 3211, does not carry grad cr In math)
5601 DifferentiatIon of fUllctlons of several vanables: vector algebra; curves in three dimensions: direc
tional derivative and gradi,:mt. irwerse transformation and impl1clt fLlf1ction theorems; change of variables
in multiple Integrals. 5602: Line and surface integrals: Stokes· theorem; convergence of Infinite senes;
orthogonal functfOns; uniform convergence: integration and differentiation of series. 5603: Real numbers;
continuous functions; limits; properties of continuous functions; Ijifferentlatlon; the Riemann integral;
improper integrals

5612-5613-5614. INTRODUCTION TO ANALYSIS. (4 cr per qtr; prereq 36;'5. 3521 or 3211 with 3221 or 3142 tor
students plannin9 grad major In mathematics, as preparation for grad courses in analysis)

Theory 01 real numbers; elements of pomt set theory, limIts; differentIatIon; multlvanabJe analysIs

5615. LEBESGUE INTEGRAL. (4 cr; prereq 5602 or 5612 or #)
Basic limit theorems. Comparison with Riemann Integral. Lebesgue measure, Absolute continuity.

5625. DEVELOPMENT OF NUMBER SYSTEMS. (4 cr, §5612; prereq 3211. does not carry grad cr in malh)
Systematic construction of the real number system by extension from natural numbers via rational
numbers to irrational numbers; negative numbers; properties of the system; operations with numbers and
laws governing the operations.

5676. INTRODUCTION TO STOCHASTIC PROCESSES. (4 cr; prereq Stat 5132)
Supplements probability studies lf1 Stat 5131,5132 with an IntroductIon to stochastic processes, especially
various Markov processes that arise in applications.

5679. PROBABILITY. (4 cr. §56H1, prereq 3211 or 3521; does not carry (lrad cr In math)
Elementary pflnclples of ;)robabillty, total and compound probab lity, expectation, repeated trials, and
topics crosen from the following: Stirling·s formula, the probability integral. geometncal probability,
probability of causes, Bayes' theorem, errors of observation, principle of least squares.

5681-5682-5683 INTRODUCTION TO PROBABILITY. (4 cr per qtr; prereq 5602 or Stat 5133 Or #)
Logical development and '/arious applications of probabillty_ Probability spaces, random variables, central
limit theorem; Markov chains.

5701. COMBINATORICS. (4 cr; prereq 3211. 3rd-yr standing ... soph-Ievel linear algebra IS helptul)
Introduction to basIc concepts of combinatoflcs. Enumeration includlf1g binomial countlf1g, permuta
tions, generating functions, inclUSion-exclusion principle, recurrence relations. Emphasis on application.
Introduction to matching theory and designs.

5702. INTRODUCTION TO GRAPH THEORY. (4 cr; prereq 3211. 3rd-year standing ... soph-Ievellinear algebra is
helptul)

Basic concepts of graph ttleory, topics from connectedness, Eulerian graphs, trees, matrices, Hamiltonian
graphs, coloTlng problems, plane graphs, enumeration. Applications may be discussed.

5703. COMBINATORIAL ALGORITHMS AND OPTIMIZATION. (4 cr; prereq 3211 or eqUiv and knowledge of
some programming language: does not carry grad cr in math)

Introduction to basIc algorithmic methods In combinatorics with emphasis on optimization.

5900•. TUTORIAL COURSE IN ADVANCED MATHEMATICS. (Cr ar; prereq #)
Qualified students whose needs are not met by courses offered ma.y make special arrangements to study
the content of other graduate courses regularly offered by the department.
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5910. PROBLEMS COURSE. (4 cr [may be repeated for cr with 6J: prereq #)
Develops problem-solving techniques in many areas of mathematics. Topics range from elementary to
advanced levels. adapted to students of varied backgrounds.

5920. MATHEMATICS ORIENTATION SEMINAR. (1 cr per qtr Ima< 3 crl; prereq mathematics major with third
year standing or #)

Nonstructured seminar to increase contact between students and faculty members Primarily a dIscussion
course; provides an opportunity to discuss tOPiCS that do not fit Into the standard curriculum.

815G-8151-8152. AXIOMATIC SET THEORY. (3 cr per qtr: prereq 5162-5163-5164 or #)
AXIomatic development of set theory, set theory as a foundation for mathematics. Consistency and
independence of the a<iom of choice, the continuum hypothesIs and other questions, theory of types,
theory of categories and other alternative systems.

8166-8167·8168. RECURSION THEORY. (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; primitive, general, and partial recursive functions-the enumeration theorem
and the reCursion theorem: recursive and recursively enumerable sets {including the pnority method);
relation between recursively enumerable sets and formal theories, creative and effectively inseparable
theories: arithmetical and analytic hierarchies-including 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 satisfaction (two~valued, as well as other, e.g., Boolean
valued); basic theorems (Lowenheln·Skolem theorems, compactness theorems, etc); characterization of
classes (EC, PC, etc.); preservation of properties under algebraic constructions; ultraproducts; special
kinds of structures (homogeneous, saturated, etc); applications to classical branches of mathematics.

8181-8182·8183. FORMAL LANGUAGES AND AUTOMATA. (3 cr per qtr: prereq 5162, ~15163, ~5164)

TheorY' of computabil1ty, finite automata theory, algorithmic languages, formal aspects of the organization
of abstract and actual machines.

8190-8191-8192. TOPICS IN LOGIC. (3 cr per qtr: prereq 5164 or #)

8200-8201·8202. GENERAL ALGEBRA. (3 cr per qtr: prereq 5284 or #)
8200: Sets with compOSItions. Groups and semlgroups with operators. Homomorphism theorems. Jordan·
Holder theorem. Abelian groups Finitely generated groups. Rings, modules, and fields. Ideals and
quotients. Commutative rings, especially polynomial and power series algebras. Unique factorization.
Prime fields, fmite 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 nngs. Chain
conditions on rings and modules, Wedderburn theory. Representations of finite groups

8230·8231·8232. FOUNDATIONS OF ALGEBRA. (3 cr per qtr: prereq #)
Lattices and structures of algebraic systems, universal algebra, and interconnections between logic and
algebra.

8236·8237·8238. STRUCTURE OF RINGS AND ALGEBRAS. (3 cr per qtr: prereq 8202)
Ringswith minimum conditIon, semlsimple rings, Wedderburn theorems; matnx representations: crossed
products; cyclic algebras; rational diviSion algebras; primitive rings; rings with a radical; nonassociatlve
rings and algebras.

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, representation theory for
finite groups, finite simple groups, free groups. and free products.

8260-8261-8262. TOPICS IN NUMBER THEORY AND ALGEBRAIC GEOMETRY. (3 cr per qtr: prereq 5572, 8201
Dr #)

Topics include Riemann-Zeta function, its functional equation and distribution of its zeros. Explicit
formulas will be developed following A. Weil in terms of generalized functions. Theory of Zeta functions of
algebraic number fields, function fields. and of algebraic varieties, elllptic modular functions. Riemann
Roch theorems and complex mUltiplication.

827G-8271·8272. LIE GROUPS AND LIE ALGEBRAS. (3 cr per qtr: prereq 8202 or #)
Groups of matrrces, topological groups, local groups, Lie algebras and Lie groups. Structure theorems,
classification of semjSlmple Lie algebras. TopiCS in homogeneous spaces and representations.

8290·8291-8292. TOPICS IN ALGEBRA. (3 cr per qtr: prereq 8202)
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 Dr #)
AXiomatic homology theory; vaTious homology and cohomology theories; introduction to homotopy
theory.
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8321·8322·8323. HOMOTOPY THEORY. (3 cr per qtr; prereq 5342 or #)
Review of singular homolog 'I and cohomology, homotopy of mappings, extension and retraction. classifi
cation 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.

8330·8331·8332. DIFFERENTIAL TOPOLOGY. (3 cr per qtr; prereq 5342 or #)
General inlroduction to al~lebraic topology, as far as IS needed for development of special tools of
differential topology Theory and applicafions of 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 differenfial operators.
Introduction to infinite-dimensional manifolds.

8360-8361-8362. TOPICS IN TOPOLOGY. (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
geometry. Differential equations of mathematical phySics. Tensor algebra.

8374-8375-8376. ALGEBRAIC GEOMETRY. (3 cr per qtr; prereq #)

8380-8381-8382. TOPICS IN ADVANCED DIFFERENTIAL GEOMETRY. (3 cr per qtr; prereq #)

8406-8407-8408. ADVANCED MHHODS OF APPLIED MATHEMATICS. (3 c:r per qtr; prereq 5459 or equiv or #)
Fundamental linear probIE'ms; Imear transformatIons and quadraijc forms, orthogonal senes, linear
integral equations, calculL.s 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 55~'3 or #)

Linear integral equations; Fredholm's theorem, symmetric kernels, the expansion theorem, Volterra
equations, topics m calculus of variations; Sturm-Liouville problems Rayleigh-Ritz method, partial differ
ential equations, introducfion and classifIcation. Heat equation and wave equation; energy method.
Boundary value problems "or Laplace and POisson equations. Nonlinear hyperbolic: problems.

8430·8431·8432. MATHEMATICAL THEORY OF FLUID DYNAMICS. (3 c:r per qtr; prereq 5573. 5602 or #)
Equations of continUity ancl motion. Kinematics, Bernoulli's theorem, stream function and velocity poten
tiaL Applrcatwns of conformal mapping. Foundations of thermody"amjcs. 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-Stckes 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 tvises transformation. Qualitative theory, asymptotic behavior, and uniqueness.
Remarks on compressible boundary layers, Stewartson-llIrngworth theorem.

8440. VARIATIONAL METHODS IN BOUNDARY VALUE PROBLEMS. (3 cr; prereq 5573 or #)
Variational characterization 01 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 capaclfy, anc virtual mass as well as for solutions of steady state problems in elasticity,
potential theory, and hydr·odynamlcs.

8441. VARIATIONAL METHODS IN EIGENVALUE PROBLEMS. (3 cr; prereq 5573 or #)
Minimum, maximum-minir'1um, and minimum·maxlmum characteristics of eigenvalues and eigenvectors
("natural "requencies" amI "normal modes") of various differential operators occurring in mathematical
physics. Methods yielding upper and lower bounds for eIgenvalues. Approximation of eigenvectors.

8445. ADVANCED NUMERICAL ANALYSIS OF LINEAR SYSTEMS. (3 cr; prereq 5284, eSci 5301 or #)
Solution of linear equations, gradient method, projection method, matrix InverSIon and decomposition,
matrix diagonalization, linear programming, extensions to Hilbert space.

8446. ADVANCED NUMERICAL ANALYSIS OF PARTIAL DIFFERENTIAL EQUATIONS. (3 cr; prereq 5573, eSci
5301 or #)

Linear equations of first·order, hyperbolic, elliptic, and parabolic equations, choice of grid, boundary
value problems, elgenvall.. e problems.

8460·8461-8462. MATHEMATICI\L PROBLEMS IN THEORETICAL PHYSICS. (3 cr per qtr; prereq #)
Topics covered vary from year to year

8480-8481-8482. SELECTED TOPICS OF CELESTIAL MECHANICS. (3 cr per qtr; prereq #)
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8500-8501-8502. THEORY OF ORDINARY DIFFERENTIAL EQUATIONS. (3 cr per qtr; prereq 5614 or equlv, 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, period·
Ie solutions, Poincare-Bendixson theory, equations of Duffing and van der Pol.

8516-8517-8518. THEORY OF NONLINEAR OSCILLATIONS. (3 cr per qtr. prereq 8501 or #)
Background from theory of ord1nary dIfferentIal equ31lons. EXls'ence and stability o~ oscillatIons In nearly
near systems. periodic and almost periodic solutions, parametric resonance, Invariant manifolds

8530-8531. 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 systems, and other functional systems Introduction to game theory
with recent developments In differential games

8540-8541-8542. TOPICS IN DtFFERENTIAL AND DIFFERENCE EQUATIONS. (3 cr per qtr; prereq #)

8550-8551-8552. THEORY OF PARTIAL DIFFERENTIAL EQUATIONS. (3cr per qtr; prereq 5614 or equlv, 5521 or
#)

Derivation of special equations, Flrst·order equations. ClaSSification. Cauchy·Kowalewskl theorem. Hy
perbolic equations: general theory of characteristiCS, flrst·order systems, energy method, special topics,
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 equlv.
5521 or #)

Euler's equation, differentiability theorems, necessary conditions of Legendre and Weierstrass, isoperi·
metnc problems. Theory of flelds, Hamilton-Jacobi theory Sufficiency theorems, direct methods, local
behavior of extremals. Local and global properties of minimal surfaces, Plateau's problem

8566-8567·8568. CALCULUS OF VARIATIONS 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 geodesIcs, minimal surfaces, and other variational problems,

8590-8591-8592. TOPICS IN PARTIAL DIFFERENTIAL EQUATIONS. (3 cr per qtr; prereq 8609, 8552 or #)

8600-8601-8602. REAL ANALYSIS. (3 cr per qtr prereq 5614 or equlv 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-Nlkodym theorem, Fublnl's theorem. Differentiation at lunctlons of a Single variable: arc length.
Metric, Ilnear, and Banach spaces: LP spaces, representation of linear functionals: C (xl spaces, Rlesz
representation theorem, Stone-Weierstrass theorem, Hilbert space. compact operators.

8609-8610. THEORY OF DIFFERENTIATION. (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: Analytic and sequential Wiener and Feynman Integrals;
ILSTOW and related Feynman Integrals.

8640-8641-8642. TOPICS IN REAL ANALYSIS. (3 cr per qtr; prereq 8602)

8650-8651-8652. THEORY OF PROBABILITY. (3 cr per qtr. prereq 8602 or #)
TOP1CS In modern probabll1ty theory. lncludmg recent advances in I1mlt theorems and mtroductlon to
stochastic processes

8656-8657-8658. MEASURE THEORY AND 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. distribu
tion functions, characteristic functions. expectation. conditional expectation, martingales. sums of inde
pendent random variables, limit theorems Including rates of convergence and the Berry Esseen theorem.

8660-8661-8662. STOCHASTIC PROCESSES. (3 cr per qtr; prereq 8652 or #)
General theory of continuous parameter stochastiC processes. Gaussian processes, processes with
independent Increments, Markov processes and their connections With funcllonal equations.

8666-8667-8668. STOCHASTIC CONTROL THEORY. (3 cr per qtr; prereq 5662 or EE 5703 or 8652 or #)
Stochastic processes with discrete time parameters. controlled random sequences, optimization of
stochastiC systems and processes With continuous time parameter.
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8672,8673,8674. COMBINATOIlIAL THEORY. (3 cr per qtr: prereq #)
Combinational geometry. matroids, enumeration, ordered sets and Mobius inversion. Graph theory,
coloring problems, matctllng theory. design. large sets. statistical physics. finite geometry. 'lnear pro
gramming and algonthms.

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 sam" tOPiCS from probability theory; the entropy function; discrete memoryless
channels: finite memory Ghannels; continuous channels with additive noise. AXIOmatiC approach-em
phasis 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 THI: THEORY OF PROBABILITY. (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
series, infinite products; residue calculus; the argument principle. Analytic continuation, algebraic func·
tions

8706·8707·8708. REAL AND COMPLEX ANALYSIS. (6 cr per qtr: prereq 5284. 5341. 5614 or #)
Theory o' 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 If)
Mapping of sImply connected regions. Riemann's mapping theorem, boundary behavior of mapping
function and its derlvativE~s; 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 SUFIFACES. (3 cr per qtr; prereq 8702 or #)
Heuristic introduction. Abstract definition of Riemann surface. Exa.mples. 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
different18ls. Existence of meromorphlc 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 extremal domains. Distortion theorems. Convergence
theorems. Extension of mappings. Analytic definition. Hilbert transform. Beltrami equation.

8780-8781-8782. TOPICS IN SEVERAL COMPLEX VARIABLES. (3 cr pel' qtr; prereq #)

8790-8791-8792. TOPICS IN THE THEORY OF ANALYTIC FUNCTIONS. (3 cr per qtr: prereq 8702 or #)

8800-8801-8802. FUNCTIONAL ANALYSIS. (3 cr per qtr; prereq 8602 or If)
BaSIC properties of topol::>gical, locally convex and Banach spaces: theorems of Hahn-Banach, Krein
Milman, Mazur, Banach-Steinhaus, Eberlein; also open mapping, closed graph, uniform boundedness,
Riesz convexity theorems,; resolvents. spectra, spectral theorem in Hilbert space, integration of vector·
valued functions.

8810-8811-8812 TOPOLOGICAl. GROUPS. (3 cr per qtr; prereq 8202, 8:132 or If)
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 "rom 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 Geltand. Mackey, etc.

8874-8875-8876 NONLINEAR FUNCTIONAL ANALYSIS AND ITS APPLICATION. (3 cr per qtr: prereq 5614 or
B602 or 5573 or ,f)

Nonlinear problems of rrechanics (buckling of plates and shells., hydrodynamic instability, restricted
three-boe1y problem), mathematical economics, nonlinear programming. 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
categoryl Relations betw.aen solutions of nonlinear problems and their lInearizations. Numerical solutIon
methods

8880-8881-8882. TOPICS IN OPERATOR THEORY. (3 cr per qtr; prereq 8702. 8602 or #)
Linear o"dinary 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 AN[' RESEARCH. (Cr ar)
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Professor

R. J. Goldstein, head
Edward A. Fletcher, director of graduate

study
J. Edward Anderson
Sant Ram Arora
Perry L. Blackshear
Ernst R. G. Eckert (emeritus)
Darrell A. Frohrib
Richard J. Goldstein
Warren E. Ibele
Richard C. Jordan (emeritus)
Benjamin Y. H Liu
Thomas E. Murphy
Katsuhlko Ogata
Emil Pfender
Ephraim M. Sparrow
Kenneth T. Whitby
John S. White

Associate Professor

Thomas P. Bligh
Arthur G Erdman
David B. Kittelson
William A. Kleinhenz
Virgil A. Marple
Suhas V. Patankar
Charles J Scotl
Richard D. Springer
Patrick J Starr

Assistant Professor

Max Donath
Peter H. McMurry
James W Ramsey
Donald R. Riley

Prerequisites-For major work, adeq uate preparation is requ ired in underg rad
uate subjects and in science fundamental to mechanical or industrial engineering.

Master's Degree-The M.S. degree is offered under both Plan A and Plan B with
a major in mechanical engineering or industrial engineering. Work outside mechani
cal engineering is required for the minor under Plan A and for the related field(s)
under Plan B.

In addition to the completion of 44 credits of course work, the Plan B candidate
must submit one to three written reports representing the quality but not the range of
the master's thesis. These papers are to be prepared as an extension of the work
required for advanced courses, seminars, or independent study courses with the
joint permission of the student's adviser and the Instructor of the course.

Students will take a final oral examination.
Recognizing the increasing need for graduate education of engineers remote

from the University campus, the faculty of the Department of Mechanical Engineer
ing has established a master's program of study to utilize closed circuit television in
remote locations. This program is governed by specific policies and schedules
course offerings well in advance to enable students and their adviser to plan a
definite program of study as do students in residence. Certain courses will be offered
via closed circuit television at designated sites. Most of these courses are offered
during daytime hours. Several other departments, including mathematics and elec
trical engineering, also offer courses via closed circuit television. A brochure de
scribing this program is available upon request from the departmental office.

Professional Master's Degree-The master of mechanical engineering degree
and the master of industrial engineering degree are also offered. The programs
include course work, a project, and a final examination, usually oral. See "Master of
Engineering" in the General Information section for degree requirements.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

Language Requirement-Language study is not required for the master's de
gree. For the Ph.D. degree, a reading knowledge of one language pertinent to the
area of graduate study is required.

Note-To receive graduate credit to be applied to a mechanical or industrial
engineering major, courses must be selected from those listed under "Advanced
Courses in Mechanical (or Industrial) Engineering."
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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 independ
ent study project.

5254. DESIGN MORPHOLOGY WITH APPLICATIONS. (4 cr; completion of 3rd-yr basIc engineering courses
desirable; 2 lab hrs per wk)

Detailed study at design problem formulation and structure of the open-ended solution process based on
design morphology. Case s':udies and student projects.

5260. ENGINEERING MATERIALS AND PROCESSING. (4 cr; prereq Phy'; 1291, Chem 1004 or equiv. tst-yr
calculus)

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; pr"req Math 3221 or equiv, CE 3400 or eqlliv)
Steady and unsteady conductio" to heat. Convection heat transfer In boundary layer and duct flows;
forced and free convection; ,::ondensation and boiling; heat exchanges, Heat transfer by thermal radiation;
radtatlve properties of blacl< bodies and real surfaces.

ADVANCED COURSES IN MECHANICAL ENGINEERING

DESIGN AND CONTROL!i

5203.' ADVANCED ANALYSIS AND SYNTHESIS OF MECHANISM SYSTEMS. (3-4 cr; prereq 3203 or
equiv... computer programming desirable)

Analytical methods at kinematic, dynamic. and kinetoelastodynamic analysis and synthesis of mecha
nisms. Computerized design for function, path, and motion generation based on Burmeister theory

5205" CREATIVITY IN ENGINEEcRING DESIGN. (3-4 cr (1 cr term paper option); completion of mechanical
engineering program core or equiv desirable)

Role of creative action at various stages in morphology of the design process, Creative decision making in
developing design criteria, alternative solutions, and their evaluation.

5207.' EXPERIMENTAL STRESS ANALYSIS. (4 cr; prereq AEM 3016; 3 lab hrs per wk)
Experimental application and theoretical evaluation of methods of stress analysis. Strain gages, surtace
coatings, photoelastlclty techniques. Design of transducing systems utiliZing strain.

5209.' FRICTION AND LUBRICATION. (3-4 cr (1 cr term paper option]; prereq CE 3400 or equiv)
Solid frict'on mechanism and boundary lubrication. Hydrodynamic and hydrostatic lubrication theory
applied to bearing design. Introduction to gas beanngs.

5220. COMPUTER·AIDED DESIGN. (4 cr; prereq 3rd-yr ME courses and FOFHRAN programming; 31ect and 1 rec
h·s per wk)

Application of computer·aided deSign techniques to engineerin~} design. Engineering design proj
ects/case studies utilizing computer implementation of selected numerical techniques, design optimiza
tion, and computer graphical presentation of results.

5244.. VIBRATION ENGINEERING. (4 cr; prereq 3201 or equiv)
Aop/icatrons of theory of vibration to design and optImizatIon of Isola':ors, detuning mechanism, viscoelas~
tic suspensions and structures.

5255. ENGINEERING DESIGN PfIOJECT. (4 cr [may be repeated for crJ; 5254 or equiv deSirable; 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

5283.' INDUSTRIAL INSTRUMENTATION AND AUTOMATIC CONTROL. (4 cr; prereq 3201 or equiv; 3 lab hrs
per wk)

Theory and operation of instruments and automatic control. Industrial controls including fluidic controls
On-off, proportional, floating, and rate response in control systems.

5284. CONTROL SYSTEMS. (4 cr; prereq 5283 or equiv)
Basic theory of linear feeljback control systems. Transfer function representation of solid body, fluid,
pneumatIC, and electroml3chanlcal components. On·01f, proportional, floating, and rate response in
control systems, includin£l industrial instrumentation.

8210.. ADVANCED VIBRATION ENGINEERING. (3 cr; prereq 5244)
Advanced dynamics of vibration; vibration in mechanical, electrical, and equivalent systems.
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8211-8212-8213.· ADVANCED APPL.IED DYNAMICS. (3 cr per qtr; prereq 5244)
Application of principles of dynamics to selected mechanical engineering problems.

8243: PHOTOEL.ASTICITY. (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 'IMath 5572)
BasIc considerations of feedback control system design. Root locus method and synthesis of linear
feedback control systems in S plane. Oescnbing functIon analysis and phase plane analyStS of nonlinear
feedback control systems. Statistical design principles and optimal control systems.

PRODUCTION ENGINEERING

5262: MATERIAL WORKING AND FABRICATION PROCESSES. (4 cr; prereq 5260 or equiv)
Theory and application of jOining techniques, welding, brazing, and adhesive bonding. Metal forming
operations, rolling, swaging, drawing, etc. Inspection and test methods to control and eV11uatefabncation
processes including X-ray, magnetic, metallographic, and chemical methods.

5264: MATERIAL CONSOLIDATION PROCESSES. (4 cr; prereq 5260 or equiv)
Theory and practIce of material consolidation including casting and powder metal processes. Composite
malenals techmques.

5266. MATERIAL FINISHING PROCESSES. (4 cr; prereq 5260 or equiv)
Theory and practice of metal removal and finlshlng Including mechanical, chemical, and electrolytical
methods. Techniques of surface preparation, plating, abrasive and chemical cleansing, coatings and
films

5268. PROPERTIES AND FABRICATION OF PLASTICS. (4 cr; prereq 5260 or equiv)
Matenals, equipment, and processes for fabrication of plastiCS. Pnnciples of products and tool design.
Hydraulic and temperature Circuit control for equipment.

5270. MATERIALS-DESIGN REQUIREMENTS. (4 cr; prereq 5260 or equiv)
Fundamental properties of engineenng 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 3301 and CE 3400 or equiv)
Compressible flow of gases In englneenng systems such as nozzles, ducts, combustion chambers,
ramjets, pipe lines, etc. Isentropic flow in vaTiable area passages. Shock waves. Flow with wall friction, heat
transfer, and mass transfer

8310: ADVANCED THERMODYNAMICS. (3 cr; prereq 3303)
Critical examinatIon of thermodynamic princIples, equations of state for liqUIds, gases, and mixtures.
Interpretation 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 eHects, metastabil·
ity, mechanism 01 two-phase equilibrium. Nonequilibrium effects.

8326. BOILING HEAT TRANSFER AND MULTI PHASE FLOW. (3 cr; prereq 5342 or #)
Phenomena pertaining to boiling heat transfer and multi phase flow; supersaturation, nucleation, bubble
dynamICS, interfacial phenomena, boiling CTisis, 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 or change of state, relaxation
method, analog, the regenerator.

8331: CONVECTION. (3 cr; prereq 8330)
Heat transfer in laminar and turbulent boundary layer and channel flow, dimensional analysis Free
convection. Condensation and evaporation. Convective mass transfer.

8332: RADIATION. (3 cr; prereq 8331)
Heat radiation of black bodies, or electrical conductors and nonconductors, or gases and flames. Heat
exchange by radiation. Configuration and Interchange factors

8333: ADVANCED THEORY OF HEAT TRANSFER. (3 cr; prereq 5342)
Analytical treatment of problems of convectlOn and radlatton. Boundary layer and pipe flow solutions and
associated mathematical techniques. Radiation problems, including integral equation formulation, and
their solution.
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8350." ADVANCED THERMODYIIIIAMICS 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 fe'action. Flow of reactive gas mixtures. Reaction rates and their effects.

8351." COMPUTATION OF FLUIIJ FLOW AND HEAT TRANSFER. (3 cr; pr",eq 8331 or #; 31ect and 1 rec hrs per
wk)

Finite-difference methods of solving equations of motions. Mathematical models for turbulence. radiation,
and combustion; their computing implications. Application of pre,jlction procedures to practical situa
tIOns.

8352." ADVANCED COMPUTATION OF FLUID FLOW AND HEATTRANSFER. (3 cr; prereq 8351 or #; 31ec1 and 1
rec hrs per wk)

Use of computer prograrr to solve complex problems involving fluid flow. heat transfer. and chemical
reaction. Advanced mode s for turbulence and chemical reaction. The finite-element method and other
methods of fluid flow.

8353. COMPUTATION OF BOUNDARY LAYER FLOWS. (3 cr; prereq 83~il or #)
Finite-difference methods for solution of boundary layer equations. Use of a computer program for two
dimensional boundary layers. Wall boundary layers, jets and wakc:~s, flows In pipes, annuli, nOlzles and
diffusers.

8360. THERMODYAMICS OF HIGH TEMPERATURE GASES. (3 cr; pre",q 5342)
Kinetic theory, energy exchange processes, composition and propHrties of thermal plasmas, introduction
to irreversible thermodyn3mics for two- and three-component gases

8361. THERMODYNAMICS OF lilGH TEMPERATURE GASES. (3 cr; prereq 8360 or #)
Generation of thermal plasmas, diagnostic methods with emphasIs on plasma spectroscopy, electrode
phenomena in arcs and plasma heat transfer.

8362. THERMODYNAMICS OF HIGH TEMPERATURE GASES. (3 cr; prereq 8361 or #i
Applicati·:ms of high temperature plasmas for gas heating, welding, spraying, cutting, reentry simulation
and ablation, propUlsion, MHD conversion, thermonuclear fusion

8370·8371·8372." MAGNETOHYDRODYNAMICS. (3 cr per qtr; prereq 5340 or AEM 5202. Math 5403 or #)
Basic equations of magnetohydrodynamics. Fundamental prope'tles of magnetohydrodynamic flows.
Magnetohydrodynamic models and their extensions. Applications; magnetohydrodynamic power, gener
ation, propulsion.

POWER AND PROPULS,ION

5442: VAPOR CYCLE POWER SYSTEMS. (3-5 cr; prereq 3303 or equiv)
Vapor cycle analysIs. regl:!nerattOn, reheat, compound cycle modifIcations, combined gas turbine~vapor

cycle systems, binary systems. Combustion problems; unusual energy sources, solar energy, nuclear
energy for space power systems

5443: TURBOMACHINERY. (3-5 cr; prereq 3301 or equiv)
TheoretiGal analysIs of ef1ergy transfer between fluid and rotor, principles of axial. mixed, and radial flow
compressors and turbinE~s. Applications to gas turbines, fluid transmiSSions, and power plants.

5446x. AN INTRODUCTION TO COMBUSTION AND PROPULSION. (4 er; prereq 5342 or equiv)
Flame propagation, quenching and ignition 10 a gaseous mixture; combustion of solid and liquid particles,
and gaseous jets. Applications to selected propulsion systems.

5455. ROCKET PROPULSION. (3·5 cr [1-2 cr term paper option); prereq 3303 or equiv; 3 hr lect per wk)
Mode of operation and ~Ierformance limitations of 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 or equiv)
Principles of power production. fuel consumption, and emiSSion of gasoline and diesel engines: fuel-air
cycle analysis. combustion flames, knock phenomena, air flow and volumetric efficiency. mixture require-
ments, I'JnlttOn requirements and performance.

5461. ADVANCED INTERNAL COMBUSTION ENGINES. (3-5 cr [1-2 cr term paper option]; prereq 5460 or equiv)
Hydrocarbon fields, octane and cetane 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 or equiv)
Gas turbine cycles, reg'3neration, reheat, and intercooling. Axial and radical flow compressors and
turbine~: burner types and combustion effIciency; emIssions and noise. Matching of compressor and
turbine. Turbojet, fanjet, and turboprop engine performance.

5480. BIOLOGICAL FLUID FLOW. (3-4 cr [1 cr term paper oplionJ; CE 3400 oreqUiv recommended; 31ect hrs per
wk)

Introduction to rheology and fluid dynamics of biological fluids Blood flow, biological pumping, self
propelled particles, unusual Viscoelastic behavior of biological flUids, and other fluid motions.
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8442.' ADVANCED POWER PLANTS. (3 cr; prereq 5442 or equiv)
Thermodynamic and economic evaluation, planning, and management of modern and anticipated future
power plants and components.

8443. THERMOCHEMICAL ANALYSIS OF POWER SYSTEMS. (3 cr; prereq 3303 or eqUlv)
Practical problems involving use of thermochemistry and chemical thermodynamics. Flame composition
and temperature calculations. Exhaust gas propertIes. Vapor pressures and solubilities. Chemical poten
tial and electrode potenltals, fuel cells. and batteries 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, propaga·
tion, quenching, burning limits, and thermochemistry. The use of statistical thermodynamics to calculate
thermodynamiC properties, free energy. equilibrium constants. ChemIcal kinetics and the steady state
approximation applied to combustion phenomena.

8446.' ENERGY TRANSPORT IN CHEMICALLY REACTING GASES. (3 cr; prereq 5446)
Thermodynamics, kinetics, and transport processes in chemically reacting gases; energy fluxes in chemi·
cally reacting systems with and wIthout equilibrIum; sudace phenomena; a review of equations of motion
for chemically reacting systems and energy transport in chemically reacting flowing streams.

8447.' MASS TRANSFER IN CHEMICALLY REACTING GASES. (3 cr; prereq 5446)
ReView of equations of change; mass transfer in binary mIxtures; mass transfer in chemically reacting
mixtures; the boundary conditions for vaporization and sublimation: boundary conditions for surface
pyrolysis; mtegral solutions for mass transfer in chemically reacting boundary layers; jet mixing in Inert
and in chemically reacting gases.

8448.' ATOMIZATION, VAPORIZATION, AND MIXING. (3 cr; prereq 3303)
Survey of current theories on instability of fluid spheres, filaments and sheets, and review of current
atomIzation techniques. These are employed with pertinent transport and vaporization relationships m
computing fuel oxidant distributions in some combustor designs.

8450.' DYNAMICS OF HIGH SPEED ENGINES. (3 cr; prereq 3205. 5460) Murphy
Inertia forces; balancing high-speed engines; engine torque analysis; torsional vibration, etc Confer
ences, assigned readings, and problems.

8453.' ADVANCED GAS TURBINES AND JET PROPULSION. (3 cr; prereq 5462)
Gas turbInes and ramjets for aircraft; performance, control, nozzles, aZlal and centrifugal compressors,
and turbines; cooling, lubrication, and construction.

8455.' ADVANCED ROCKET PROPULSION. (3 cr; prereq 5455)
Analysis and performance characteristics of chemical, nuclear, solar, and ion rocket motors.

ENVIRONMENTAL ENGINEERING

5603. THERMAL ENVIRONMENTAL ENGINEERING. (4 cr; prereq 3303. 5342 or equiv)
Thermodynamic properties of moist air: H-W diagram for moist air; solar radiation; heat and water vapor
transmission in structures; effects of thermal environments upon people, processes, and matenals;
thermal loads, thermal environmental control systems.

5605. REFRIGERATION. (4 cr; prereq 3303)
Mechanical vapor compression systems: adsorption systems; thermoelectric cooling; gaseous air cycle;
steam-jet refrIgeratIOn. liquefaction of air, hydrogen, and helium; production of oxygen and nitrogen by
separation of air.

5607. INDUSTRIAL VENTILATION AND CONTAMINANT CONTROL. (4 cr; prereq 3303 and CE 3400 or equiv)
Contaminants, dispersion mechanisms, transport, fans, foods, gas cleaners, behavior of jets and sinks,
closed and open systems, applications to industrial processing and emISSIon control.

5612. ENVIRONMENTAL ENGINEERING. (4 cr)
BaSIC princIples 01 engIneering assessment and control of emissions to air and water, nOIse measurement
and control, handling and disposal of solid waste.

5613. PRINCIPLES OF PARTICLE TECHNOLOGY. (4 cr; 3303 deslfable)
Definition, theory, and measurement of particle properties; particle statistics; fluid dynamics·, optical,
electrical, and thermal behavior of partIcles

5614. PRINCIPLES OF PARTICLE TECHNOLOGY. (4 cr; prereq 5613)
Gas cleaning, particle transport, comminution, classificatIon, surface propertIes, packed beds, powder
behaVior, and miscellaneous topics.

5615. AIR CONTAMINANT MEASUREMENT. (4 cr; prereq 5613 or #)
Principles of operation, application and interpretation of data from instruments and instrument systems
used for inplant contaminants, emIssions and air quality measurement.
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8600·8601.' PSYCHOMETRICS AND AIR CONDITIONING. (3 cr per qtr; prereq 5603; 3 lect hrs per wk)
Moist air properties, psychometry and humidity measurement, processing of moist air; thermal loads for
structures; air distribution; noise control; selected environmental aDd air conditioning topics.

8603. THEORETICAL REFRIGERATION. (3 cr; prereq 5605)
Problems In theory and design of refrigeration systems. Lectures, assigned readings, and reports.

GENERAL

5712. SOLAR ENERGY UTILIZATION. (4 cr; prereq 5342 or #; 4 lect hrs per wk)
History and potential of solar energy utilization; availability of solar radiation on clear and cloudy days;
incident radiation on horizontal. vertical, and inclined surfaces~ flat-plate and concentrating solar collec
tors; heating and cooling with saleH energy; power generation; review of current research.

5721. PROPULSIVE SYSTEMS FOR SURFACE TRANSPORTATION. (4 cr; Intended for engineering srs; 3301
recommended)

Characteristics of electrical and mechanical propulsive devices and energy storage systems available for
use In various types of surface transport vehicles viewed against a background of information related to
worldwide energy sources, environmental implications of transport propulsive devices, power require
ments, and thermodynamic constraints

8485·8486·8487. BIOMEDICAL·ENGINEERING SEMINAR. (1·3 cr per qtr) Institute of Technology and Medical
School faculties

(Same as Surg 8204-8205-8206) Lectures, demonstrations, and individual research actiVities designed to
introduce graduate students and faculty of mechanical engineermg and surgery to techniques and goals
of the two disciplines.

8770·8771·8772. MECHANICAL ENGINEERING RESEARCH. (Cr ar; prereq 6)

8773·8774·8775. GRADUATE SEMINAR. (1 cr per qtr; for grad students and staff members)
Recent developments in industrial engineering and operations research

8800. MODERN DEVELOPMENTS IN MECHANICAL ENGINEERING. (1 cr per qtr)
Seminars on special tOPICS in engineering science of importance to mechanical engineers. Invited
scholars deliver a five-lecture series on each topic; two to five topics are treated each quarter.

School of Mechanical and
Aerospace Engineering (SMAE)
5710,5711. TRANSIT SYSTEMS JINALYSIS AND DESIGN. (4 cr per qtr; prereq sr engineering major or #; 41ect

hrs per wk)
Basic performance relationships, analysis of performance of specific systems, theory of curved guide
ways. cost of eHectlveness, parametric analysis of patronage, requiroements for sate operation, longitudi
nal control of automated transit systems, life-cycle cost, failure modes and eHects analysis, reliabIlity
requirements, optimization of guideway structures: System synthesis for maximum cost effectiveness and
practice IfI design of specifiC systems.

Industrial Engineering (IEOR)
Students who have earned a bachelor"s degree in any engineering area may be

admitted to graduate stU(jy in industrial engineering provided they meet the entrance
requirements of the Graduate School. Both the master of science and PhD. degrees
are offered. Candidates will be expected to complete, either as an undergraduate or a
graduate student, adequate preparation in undergraduate SUbjects and in the sci
ences fundamental to inclustrial engineering. The M.S. degree in industrial engineer
ing is offered under both Plan A and Plan B.

Related course wor~~ in mechanical engineering, business administration, psy
chology, and public health is recommended.

Students contemplating graduate study in this field should consult the chair of
the industrial engineering division regarding individual programs and requirements
for the major.
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GRADUATE CREDIT COURSES 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 INDUSTRIAL ENGINEERING ANALYSIS. (4 cr; prereq calculus...background in
probability and statistics recommended)

Scientific management, mathematical models, methods engineering. work measurement. worker satis
faction 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 ANALYSIS. (4 cr; prereq 5000)
Fundamentals of methods engineering, work measurement. and plant layout. Charting techniques, proc
ess charts. predetermined time systems, work sampling, time study, master standard data, cross charting.
line balancing.

5020. ENGINEERING COST ACCOUNTING, ANALYSIS, AND CONTROL. (4 cr; prereq ME 3900 ...or IEOR 5000
recommended)

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 costing, time
value of money, qualiftcation 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 PROJECT MANAGEMENT. (4 cr per qtr; prereq background in IEOR and #; 3 lect
and 1 rec hrs per wk)

Modern concepts and mathematical techniques of problem analysis and decision making applied to
engineering management. Systematic methods of project planning, organizing, and controlling. Engi
neenng admlnlstratlon and managerial methods.

5030. QUALITY CONTROL AND RELIABILITY. (4 cr; prereq Mat~1 1231, ME 3900... IEOR 5000 recommended)
History of quality control, quality policies and objectives, economics of quality, design for system effective
ness, reliability and maintainability, statistical aids to reliability, quality specifications, inspection, accep
tance sampling, vendor relatIons, process control, motivation for quality, quality assurance, and qualIty
control engineering

5040. INTRODUCTION TO OPERATIONS RESEARCH. (4 cr; prereq Math 1231...IEOR 5000 recommended)
Linear programming, algebra and geometry of linear models, simplex method, senSitivity testing, and
duality, network models, network algorithms, and dynamic models.

5180,5181. APPLIED INDUSTRIAL ENGINEERING. (3-5 cr per qtr [1-2 crterm paper option]; prereq background
in basIc industrial engineering [5000. 5010, 5020, 5030. 5040 recommended); 3 lect hrs per wk)

Industrial engineering surveys and programs, case problems, studies In local plants.

ADVANCED COURSES IN INDUSTRIAL ENGINEERING
5050. ENGINEERING ECONOMIC ANALYSIS. (4 cr; prereq 5000 or #; 3 leet and 1 rec hrs per wk)

Fundamental principles and basic techniques of economic analysis of engineering projects including
economiC measures of effectiveness. time value of money, cost estimation, depreciation, taxes, break
even, replacement and investment analysIs.

5221." INDUSTRIAL PLANTS. (3·5 cr; prereq 5010)
Layout of production and service facilities In manufactunng 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)
Historical development of management concepts. Organizational systems and authority relatlDnships.
Planning, communicatIOn, and management responsibility.

5321." INDUSTRIAL SAFETY. (3-5 cr 11-2 cr term paper option]; prereq 5000)
Definition and philosophy of safety, safety training, safety reqUirements for production processes, equip
ment and plants, industry standards, safety devices, and product safety.

5351." ANALYSIS OF PRODUCTION PROCESSES. (3-5 cr [1-2 cr term paper option]; prereq background in all
uasic industrial engineering areas, 5020)

Case course of problems in production engineering and production management. Analysis of production
problems from selected industries. Development of student's ability to recognize and diagnose industrial
problems.

5361.· INVENTORY AND PRODUCTION CONTROL. (4 cr; prereq 5000, 5040, ME 3900, #)
Forecasting techniques and analysis of inventory systems, aggregate planning, capacity decision, sched
Uling techniques, line balancing, use of linear programming and dynamic programming models in design,
operation, and control of production and distribution systems.
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5441,' OPERATIONS RESEARCH II. (4 cr: prereq 5040, Math 1231, ME 3900)
Dynamic programming, integer programming, nonlinear and probabilistic models.

5442,' OPERATIONS RESEARCH III. (4 cr, prereq 5441)
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 deSIrable)
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.

5531,' INDUSTRIAL SAMPLING TECHNIQUES. (4 cr; prereq 5030, ME 3900)
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 EXPERIMENTS I. (4 cr; prereq ME 3900 or Stat 3091 or Stat 5121 or Stat 5131
or equiv)

One-factor experiments, analysis of variance, estimation and comparison of effect. orthogonal contrasts,
fixed, random, and mixed models, incomplete block designs.

5551.' DESIGN AND ANALYSm OF EXPERIMENTS II. (4 cr; prereq 5550, ME 3900)
Two~ or more-factor experiments, designs Involving crossed, nested, and mixed classifications: orthogo·
nal polynomials, block confounding, fractional, factorial designs, computer programs for analysIs.

5701. TECHNOLOGY ASSESSMENT, (4 cr; prereq upper diVision: 4 leet per wk)
The unintended consequences of speCIfic technologies on society. The history, institutional structures,
and methodology of technology assessment; specifiC technology assessments. One or more class proj~

ects.

8110-8111-8112.' ADVANCED INDUSTRIAL ENGINEERING, (3 cr per qtr: prereq #)
Manufacturing policy; production engineering, plant operation, engineermg economy, and industrial
developrrJent

8310-8311-8312,' PRODUCTIOtl ENGINEERING PROBLEMS, (3-5 cr per qtr; prereq #)
Application of Industrial,~ngineerlngprinciples to solutIon of manufacturing problems in local plants.

8410-8411-8412.' INDUSTRIAL ENGINEERING RESEARCH, (3-5 cr per qtr: prereq #)
Research studies m selected areas of industrial engineering, 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 simplex method, geometry of linear programming. duality theory and its
simplifIcations, variants of the Simplex algorithm. decomposition principle. game theory and network
tlows,

8430: NONLINEAR PROGRAMMING, (3 cr; prereq 5040 or #)
Theory of convex sets and functIons, Kuhn- Tucker theorems, duality theorems. quadratIc programming,
complementary pivot theory, pivotal methods of nonlinear programming feaSible direction, gradient and
penalty methods ot search,

8440: DYNAMIC PROGRAMMING. (3 cr; prereq 5505 or #)
Functioral equations and prinCiple of optimality, theory of dynamic programming, computational aspects
of dynamic programmin~l, discrete deterministic problems with nonsequential and sequential optlmiza~
tlon, dIscrete problems wrth random future, dIscrete dynamic problems rn fjnlte Markov chains.

8450: QUEUING THEORY. (3 cr; prereq 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, chanc,~·constrainedlinear and nonlinear programming, maximum principle-discrete
and continUOUs version. Application of stochastiC programmIng to deSign of production systems and
distribution networks, traffic controls; budgeting and investments.

8470: ADVANCED INVENTORY AND PRODUCTION CONTROL. (3 cr; prereq 5361 or #)
DeSIgn of production facilities, Inventory poliCies for SIngle and multiple Items, multiechelon Inventory
systems, scheduling problems, role and design of information systems in production.

8773-8774-8775. GRADUATE SEMINAR. (1 cr per qtr, S·N grading only)
Presentation and discus::,lon of recent developments in Industrial engineering and operations research.

MECHANICS
See Aerospace En~Jineering and Mechanics,
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Medical Microbiology

MEDICAL MICROBIOLOGY (MicB)
Professor

Dennis W. Watson, PhD., head
Donna J. Blazevlc, M.P.H.
K. Gerhard Brand, MD.
Martin Dworkin, Ph.D.
Grace M. Ederer, MP.H.
Russell C. Johnson, PhD.
Peter G W. Plagemann, Ph.D.
Palmer Rogers, PhD.
John A. Washington II, M.D.

Associate Professor

James T. Prince, M.S., director
of graduate study

Paul P Cleary, Ph.D.
Anthony Faras, Ph.D.
Beulah H. Gray, Ph.D
Jon R Schmidtke, PhD.

Lecturer

Henry Bates, Ph.D.

A master's degree in medical microbiology is offered under Plan B. The degree
program is designed for students interested in training for a career in a supervisory
role in clinical diagnostic microbiology, The program includes major and minor
course work and a number of preceptorship experiences (see MicB 8239, 8240) in
various diagnostic microbiology laboratories of area hospitals affiliated with the
University of Minnesota Medical School. Satisfactory completion of a project and the
written and final oral examinations is required.

Prerequisites-There are no specific prerequisites for admission; however, an
appropriate academic background should normally include standard college
courses in inorganic and organic chemistry, physics, and mathematics, Strong
consideration will be given to applicants with a bachelor's degree in microbiology or
the biological sciences and to those with previous experience in a clinical diagnostic
or medical microbiology laboratory.

Application Deadline-It is recommended that students apply for entry in the fall
quarter. Selection of candidates is usually made by March 15,

Special Major Field Requirements-Three letters of recommendation, Gradu
ate Record Examination scores on the quantitative and verbal sections, and a de
tailed statement of the candidate's long-range occupational objectives are required
before an application is reviewed.

The following core courses are offered by the Department of Microbiology for
students majoring in medical microbiology. See the Microbiology section of this
bulletin for course descriptions,

51051. BIOLOGY OF MICROORGANISMS, (4 cr, §31 03, §BioI3013; prereq 5 cr In biological sciences, 8iol3021 or
#) Dworkin

52055. MICROBIOLOGY FOR MEDICAL STUDENTS, (6 cr: prereq regis med Ir or grad) Brand, staff

5206su. MICROBIOLOGY FOR MEDICAL STUDENTS. (4 cr)

52161. IMMUNOLOGY, (4 cr: prereq Bioi 3021) Gray, Schmidtke

52181. IMMUNOLOGY. (3 cr: prereq Bioi 3021) Gray, Schmidtke

5232w, MEDICAL MICROBIOLOGY, (3 cr: not open to med students: prereq 5105 or 3103 or 8110 or Bioi 3013
and 5216 or 5218) Cleary

5234w.' MEDICAL MICROBIOLOGY LABORATORY. (2 cr: prereq 5232 or ~5232) Cleary

5321w, PHYSIOLOGY OF BACTERIA, (3 cr: prereq 3103 or 5105 or Bioi 3013... 10 cr in organic chemistry or
biochemistry... 3 cr In genetics) Rogers

5322w. PHYSIOLOGY OF BACTERIA LABORATORY. (2 cr: prereq 5321 or ~5321 and a lab course in baSIC
bacteriology) Rogers

54245, BIOLOGY OF VIRUSES. (4 cr: prereq 5321 or Bioi 3021 and #) Plagemann

56111. MICROBIAL ECOLOGY. (4 cr: prereq general microbiology course, Bioi 3021 or #) Crawford

59901,w,s,su. PRACTICUM: TEACHING, (1 cr: prereq #) Prince, staff

81101, BIOLOGY OF MICROORGANISMS, (3 cr: prereq organic Chemistry, biochemistry, general biology or #)
Dworkin

lMlcroscope required. Students may obtain use of microscope by purchasing $5 microscope card from the
bursar.
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8112•. MICROBIAL GENETICS. '" cr; prereq #) Zissler

81201. MICROBIOLOGY LABORATORY. (3 cr; prereq ~8110 or #) Dworkin

8121. ADVANCED IMMUNOLOGY LABORATORY. (2 cr; prereq 5216. #) Gray. Schmidtke

8122w. ADVANCED MICROBIOLOGY. (2 cr; prereq 5321 or ~5321 or #)

8202w. ORAL MICROBIOLOGY. 13 cr. prereq grad student in microbiology or dentistry. #) Schachtele

8218•. IMMUNOCHEMISTRY ANCIIMMUNOBIOLOGY. (3 cr; prereq 5216 ...LMed 5274 recommended. #) Gray.
Schmidtke

8234. ADVANCED MEDICAL MICI~OBIOLOGY. (2 cr; prereq #; offered wlten feasible) Brand

82391. 8240w. PRECEPTORSHIP IN MEDICAL MICROBIOLOGY. (Cr ar [max 6 cr per qtr); prereq #)

8242I,w,•. DIAGNOSTIC MICROBIOLOGY. ICr ar; prereq grad student in microbiology. #) Blazevic. stafl

83201. IMMUNOGENETICS. (3 cr. §Path 8320; prereq 5216 or #) Click

8323. REGULATION OF METABOLISM. 13 cr; prereq 5321, MdBc 5752 or equiv or #; offered when feasible)

84211. MOLECULAR BIOLOGYOF CANCER. (3 cr; prereq 2 qtrsof biochemistry, 5216, 5424. 8112. #) Faras. stafl

8425•. ADVANCED LABORATORY IN VIROLOGY AND ANIMAL CELL CULTURE. (1 cr; prereq ~5424 and #)
Plagemann

M88611. TUMOR BIOLOGY II. (2 cr; prereq M8860; offered only at Mayo Clinic) Rills, staff

8910I,w,•. SEMINAR. (1 cr; prereq #) Faras and staff

89111,w,•. COLLOQUIUM IN M1CIlOBIOLOGY. (1 cr) Faras. staff

8920I,w,•. ADVANCES IN IMMUNOLOGY. (1 cr; prereq #) Gray, Schmidtke

8990I,w, •. RESEARCH IN MICROBIOLOGY. (Cr and hrs ar) Staff

A partial listing of additional specialized courses suggested for major and sup
porting fields follows. FOI' course descriptions, see the section of the appropriate
field of instruction.

EBB 51161. INTRODUCTION TO ANIMAL PARASITOLOGY

En! 5275. MEDICAL ENTOMOLOCiY

LMed 5103. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY

LMed 5110. HOSPITAL INFECTIONS CONTROL

LMed 5133. MEDICAL MYCOLOGY

LMed 5136. ANAEROBIC MICROBIOLOGY

LMed 5138. CLINICAL MICROBIOLOGY SEMINAR

MdBc 5300. BIOCHEMISTRY FOB MEDICAL TECHNOLOGISTS

MdBc 5301. BIOCHEMISTRY FOB MEDICAL TECHNOLOGISTS

MedT 5128. ELEMENTS: LABORATORY ADMINISTRATION

PubH 5171. ENVIRONMENTAL MICROBIOLOGY

PubH 5342. PUBLIC HEALTH BACTERIOLOGY

PubH 5400. INTRODUCTION TO QUANTITATIVE METHODS IN THE LIFE SCIENCES

PubH 5403. COMPUTER APPLICATIONS IN HOSPITAL AND HEALTH CARE ADMINISTRATION

MEDICAL TECHNOLOGY (MedT)
Professor

Ellis S Benson. MD.. head
Ruth F. Hovde, MS, dlfector

of graduate study
Miguel M. Azar. M.D" Ph.D.
Donna Blazevlc, M.P.H,
David M. Brown. M.D
Richard D. Brunnlng, MD.
Agustin P. Dalmasso. M.D.
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Mary E. Derrpsey. PhD.
Richard P. Doe. MD.
Grace M Ederer. MP.H.
J Roger Edson. MD.
Esther F Fre,er. MS.
Verna L. Rausch, MS
Andreas Rosenberg. PhD.
R. Dorothy Sundberg, MD, Ph.D.
Jorge J. Yunis, M.D.



Associate Professor

Henry H. Balfour, MD
Gloria M. Bradley, M.D.
Robert A. Bridges, M.D.
Ben Hallaway, M.S
J. Jeffrey McCullough, M.D.
Robert W. McKenna, M.D.
Herbert F. Polesky, M.D.

Medical Technology

Jon R Schmidtke, Ph.D
Michael W Steffes. M.D, Ph.D.
lorraine G Stewart. M.S.
Walld Yasmmeh, Ph.D.

Assistant Professor

larry D. Bowers, PhD.
leo T. Furcht, M.D
Helen M. Hallgren, M.S.

Graduate work in the field of medical technology leading to the M.S. degree is
available for qualified candidates who wish to prepare themselves for a career of
teaching and investigation in the clinical laboratory area. Regardless of career goal,
all students spend a period of time in the clinical and teaching laboratories to
familiarize themselves with methodology, teaching, and research.

Requirements for Admission-In addition to the application for admission sub
mitted to the Graduate School, three letters of reference must be sent directly to the
department.

Prerequisites-For a major in medical technology, certification as a medical
technologist or eligibility for such certification is required as well as a bachelor's
degree from an accredited institution with sufficient prerequisite work and scholas
tic achievement in chemistry and biological sciences to justify graduate work in these
areas. Previous experience in a clinical laboratory is required.

Minor-It is suggested that students who major in medical technology present a
minor in one of the following fields: anatomy (hematology), biochemistry, microbiol
ogy, or immunology.

Master's Degree-Offered only under Plan A. Students are required to complete
a thesis involving independent research in one of the subareas of this field under the
direction of their adviser. There is no foreign language requirement. A final oral
examination is required upon completion and approval of the thesis.

Minor in Medical Technology-Work for a minor is offered to students in allied
sciences. Choice of particular courses for the minor program will be made after
consultation with the student's adviser.

5102. PRINCIPLES OF DIAGNOSTIC MICROBIOLOGY. (4 cr; prereq MlcB 5233)
Independent studY' course covenng current techniques used in laboratory dIagnosis of infectious dIsease;
isolation and identification of bacteria and yeast; antibiotic sensitIvIty testmg.

5108. INTRODUCTION TO CLINICAL CHEMISTRY. (10 cr; prereq MdBc 5300-5301, Chem 3100-3101)
Lecture and laboratory course In baSIC techniques and methods In clinical chemistry. Topics include
spectrophotometry, electrolytes, proteins, enzymes, toxicology, and quality control 80th manual and
instrumental methods in clinical chemistry presented

5120. SEMINAR: MEDICAL TECHNOLOGY. (1-3 cr [may be repeated for cr))
Review and discussion of current literature; presentation and discussion of research being carned on in
the department

5125. PRACTICUM TEACHING. (Cr ar [max 3 cr]; prereq 6.)
Supervised expenence \n teachmg; development of skills in effectIve use of mstructional materIals, tests
and measurements.

5128. ELEMENTS OF LABORATORY ADMINISTRATION. (3 cr; prereq L)
Introduction to laboratory administration. Leadership styles, employee selection and evaluation, commu
nications, 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 manage
ment in hospitals

5133. MEDICAL MYCOLOGY. (3 cr; prereq 5102 or MicB 5232 or #)
Laboratory diagnosis of InfectIons caused by yeasts, dermatophytes, and systemic fungi
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5135. ADVANCED CLINICAL MIICROBIOLOGY. (5 cr [may be repeated for cr]; prereq #)
Observation. study, and p'actlce in special problems, advanced techniques, and methodology in clinical
mIcrobIology

5136. ANAEROBIC BACTERIOl.OGY. (4 cr; prereq biochemistry, medical microbiology, diagnostic microbiol-
ogy or #)

Lecture and laboratory. A1aerobic respiration in bactena. 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 lor cr))
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) Hovde
Current problems; topics and research.

5155. ADVANCED CLINICAL HEMATOLOGY. (5 cr [may be repeated for cr); prereq #)
Observation, study, and practice in special problems, advanced techniques, and methodology in clin'lcal
hematology

5165. ADVANCED CLINICAL IMMUNOHEMATOLOGY. (5 cr [may be repeated for crJ; prereq #)
Observation, study, and practice in special problems, advanced techniques, and methodology in clinical
immunO~lematology.

5175. ADVANCED CLINICAL CHEMISTRY. (5 cr (may be repeafed ror 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.

MEDICINAL CHEMISTRY (MedC)
Professor

Philip S. Portoghese, PhD., head,
director of graduate study

Frank E. 01 Gangl. PhD
Herbert T. Nagasawa, Ph.D.

Taito 0 Saine, Ph.D.
Robert Vince, PhD.

Associate Professor

Mahmoud Abdel-Monem, Ph.D.
Patrick E. Hanna, Ph.D.

Medicinal chemistry involves application of the principles of the chemical and
biological sciences to the study of relationships between molecular structure and
biological activity. It deals with all chemically oriented studies that might lead to the
development of new biologically active substances as well as those that contribute to
an understanding of their modes of action.

Prerequisites-Applicants for graduate study in medicinal chemistry should
possess a B.S. or an M.S. degree in an appropriate related science field such as
pharmacy, chemistry, or biology. All applicants should have completed undergradu
ate chemistry through the level of elementary organic chemistry. Biologically ori
ented undergraduate course work is desirable but not a prerequisite.

Language Requirement-For the master's degree., foreign language study is not
required. For the Ph.D. (legree, one foreign language is required. German is routinely
acceptable, but other languages appropriate to the field of study will be considered
by the staff upon petition.

Master's Degree-·Generally offered under Plan A.

Final Examination for Master's Degree-Students will take a final oral examina
tion.
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Doctor's Degree-Graduate work leading to the Ph.D. degree is offered to
students prepared for advanced work in medicinal chemistry.

5320-5330-5340-5350. THERAPEUTIC AGENTS I-IV. (4/5/6/6 cr) Staff
Factors involved in drug absorption, distribution, excretion, metabolism, mechanism of action. receptor
interaction, and rational drug design; therapeutic propertIes and uses of mdivldual pharmacologIcal drug
categories from structure-activity standpoint. Agents used as pharmaceutical aids and adjuncts.

8100." MEDICINAL CHEMISTRY SEMINAR. (Cr ar; required of all majors In medicinal chemistry) Vince

8200. SELECTED TOPICS. (1 cr per qtr) Staff
In-depth discussion of selected topics in medicinal chemistry.

8300. GENERAL PRINCIPLES OF MEDICINAL CHEMISTRY. (2 cr; prereq 5330. Chem 3303 or #; offered 1978-79
and alt yrs) Portoghese

General principles of drug design and molecular bases of biological responses to medicinal agents

8400. NEUROHORMONES AND NEUROPHARMACOLOGICAL AGENTS. (2 cr; prereq 5330 or #; offered 1979
80 and alt yrs) Hanna

Selected topics concerning the molecular and bioorganic aspects of actions of neuroactive chemicals and
drugs.

8500. DESIGN OF CHEMOTHERAPEUTIC AGENTS. (2 cr; prereq 5330 or #; offered 1979-80 and alt yrs) Vince
Modern methods in design and evaluatio'l of chemotherapeutic agents including enzyme inhibitors and
metabolic blockers.

8600. CHEMICAL ASPECTS OF DRUG METABOLISM. (2 cr; prereq 5330; oftered 1978-79 and alt yrs) Abdel
Monem and staff

Chemical aspects of drug metabolIsm including mechanisms of biotransformations of drugs, and meth
ods of identification of their metabolites in biological materials

8800. MEDICINAL CHEMISTRY LABORATORY TECHNIQUES. (Cr ar; prereq Chem 3303 or #) Staff

8900. RESEARCH IN MEDICINAL CHEMISTRY. (Cr ar; prereq Chem 3303 or #) Staff
Study and experimental investigation of topics in the area of natural products and synthetic organic
medicinal agents.

MEDICINE
See the Graduate Programs in the Health Sciences Bulletin.

METALLURGY AND MATERIALS SCIENCE
See Chemical Engineering.

MICROBIOLOGY (MicB)
Professor

Dennis W. Watson, Ph.D.. head
Roy E. Ritts, Jr.. M.D. chairman.

Mayo Graduate School of Medicine'
Dwight L. Anderson, Ph.D.
Donna J. Blazevic. M.P.H.
K. Gerhard Brand. M.D.
Francis Busta. Ph.D
Peter J Chapman. Ph.D.
Steven Douglas. M.D.
Martin Dworkin. Ph.D.
V. W. Greene. Ph.D.
W H. Hall, M.D. Ph.D.
Thomas R. Hamilton. M.D.'
Alan B. Hooper. Ph.D.

'Mayo Graduate School of Medicine, Rochester
2University of Minnesota, Duluth
3Hormel Institute, Austin
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Howard M. Jenkin, Ph.D.'
Russell C Johnson. PhD.
Henry Koffler. Ph.D.
Frederic C. McDuffie. M.D'
Charles F. McKhann. M.D.
Gerald M. Needham, Ph.D.'
Gary R. Pearson. PhD'
Peter G. W. Plagemann, Ph.D.
Paul Quie. M.D
Palmer Rogers, Ph.D.
Charles F. Schachtele. Ph.D
Edwm L Schmidt. Ph.D.
Richard L Simmons. M.D.
Henry M. rsuchlya. Ph.D.
Lewis W. Wannamaker, M.D.
John A. Washington II. M.D.'
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Associate Professor

Anthony J Faras, PhD., dlfector
of graduate study

P Patrick Cleary, Ph.D,
Ronald L Crawford, Ph D.
Arthur Y Elliott, Ph.D.
Gregory R. Germame, Ph.D.
Gerald Gleich, M.D'
Beulah H, Gray, PhD.
Bruce Kline, PhD.'
William F. LilJemark, D.D.S.. Ph.D,
Omelan A Lukasewycz. Ph.D.'
Harold Markowitz, M.D.. Ph.D,'

Larry L McKay, Ph D.
James T. Prince, MS.
Bernard E Reilly, PhD.
Jon R. Schmidtke, Ph.D
Richard J. Ziegler, Ph.D.'
James F. Zissler, PhD.

Assistant Professor

Robert E Click. PhD.
Barry S Handwerger. MD.
Robert D. Nelson, PhD.
Brian J. Wilkmson. Ph.D.

Graduate degree programs in microbiology may be planned cooperatively with
faculty members in residence on other campuses.

Degrees Offered-M.S. (Plan A) and Ph.D, See the Medical Microbiology section
for a description of the M.S. (Plan B) program.

Master's Degree in Microbiology-M.S, offered under Plan A.

Doctor's Degree in Microbiology-No minimum number of credit hours is speci
fied for the Ph.D.; the sole criterion for the Ph.D. is a high degree of competence in
microbiology. The written qualifying examination is ordinarily taken upon entering
the program or 1 year after residency; the written and oral preliminary examinations
are taken 2 to 3 years after residency. There is a recommended core curriculum,
which most students take during their first year of graduate studies and which
consists of approximatel~'26 credits in microbiology in addition to a biochemistry
sequence.

Emphases Within the Major-Among the areas of specialization are general
microbiology, microbial ecology, bacterial physiology, bacterial development, bac
terial and phage genetics. medical microbiology, immunology, virology, animal cell
CUlture, and cancer biology.

Prerequisites-An appropriate academic background for graduate study in
microbiology should include standard college courses in inorganic chemistry, quali
tative and quantitative chemistry, organic chemistry, biochemistry, physics, mathe
matics through calculus, '1 academic year or equivalent of biological science, prefer
ably physical chemistry, and some reading proficiency in French or German,

Application Deadline-Because the core curriculum begins every fall, it is rec
ommended that students apply for entry in the fall of the preceding year. Applicetions
should be submitted by February 1. Applications for fall quarter eceived after
February 1 will be considered only if space is still available.

Special Major Field Hequirements-The following information must be sent to
the Department of Microbiology before an application will be evaluated: three letters
of recommendation; for s'tudents who earned an undergraduate degree in the United
States, Graduate Record Examination scores (quantitative and verbal sections); for
foreign students, the Test of English as a Foreign Language score (minimum score of
550 required); a brief autobiographical sketch including such information as reasons
for seeking an advancecl degree, career objectives, special area(s) of interest in
microbiology, and reasons for these interests.

'Mayo Graduate School of Medi,:;ine, Rochester
2University of Minnesota, Duluth
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51051.' BIOLOGY OF MICROORGANISMS. (4 cr, §3103, §B,ol 3013; prereq 5 cr in biological sciences, Bioi 3021
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 functlOn.

52011. MICROBIOLOGY FOR DENTAL STUDENTS. (7 cr) Anderson, Liljemark, Reilly
Nature and diversity of microoganisms: bacterial anatomy: nutrition and growth: variation and genetic
exchange: fundamentals of immunology: pathogenic bacteria, fungi, and viruses: principles 01 steriliza
tion and disinfection; chemotherapy; development and ecology of the oral tlora; microbiology of dental
caries and periodontal disease.

5205s. MICROBIOLOGY FOR MEDICAL STUDENTS. (6 cr; prereq regis med fr or grad) Brand, staff
BasIc medical aspects of immunology, parasitology, mycology, medical bacteriology, and virology with
emphasis on pathogenesis. Principles and techniques enabling diagnosis. treatment (especially chemo
therapy), and prevention of infectious disease.

5206su. MICROBIOLOGY FOR MEDICAL STUDENTS. (4 cr)
(Continuation of 5205) Lecture and laboratory.

52161. IMMUNOLOGY. (4 cr; prereq Bioi 3021) Gray, Schmidtke
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 hypersensitiv
ity; hypersensitivity-like states and immunologic diseases; transplantation and tumor immunity; host
parasite interactions. Includes laboratory

52181. IMMUNOLOGY. (3 cr; Bioi 3021) Gray. Schmidtke
Same as 5216 Without laboratory,

5232w. MEDICAL MICROBIOLOGY. (3 cr; not open to med students; prereq 5105 or 3103 or 8110 or Bioi 3013
and 5216 or 5218) Cleary

Pathogenic bacteria and fungI; mechanisms of pathogenicity and virulence: properties of m;crooganrsms
and their anImal hosts that mfluence the outcome of host-parasite relations analyzed from genetic and
metabolic view.

52331.' 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.

5234w.' MEDICAL MICROBIOLOGY LABORATORY. (2 cr; prereq 5232 or ~5232) Cleary
Exercises deSIgned to demonstrate the prmciples and techniques employed In the study 01 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,

5321w. PHYSIOLOGY OF BACTERIA. (3 cr; prereq 3103 or 5105 or Bioi 3013 .. 10 cr in organic chemistry or
blochemlstry... 3 cr In genetics) Rogers

Chemical and physical organization of bacteria as related to function; growth: energy metabolism includ
ing oxidations and fermentations; nutritlOnal reqUirements; antimicrobial agents; autotrophic mecha
nisms; microbIal differentiation.

5322w. PHYSIOLOGY OF BACTERIA LABORATORY. (2 cr; prereq 5321 or ~5321 and a lab course in basic
bacferiology) Rogers

Techniques employed in stUdy of bacterial physiology and metabolism.

5424s. BIOLOGY OF VIRUSES. (4 cr; prereq 5321 or Bioi 3021, #) Plagemann
Structure, composition, and properties 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 viral infectIOns; viral tumorigenesis. Includes laboratory.

56111. MICROBIAL ECOLOGY. (4 cr; prereq general microbiology course, Bioi 3021 or #) Crawford
Microbial adaptation and diversity; role of microorganisms in natural processes; methods in microbial
ecology; other topics of interest to microbial ecologists.

59001,w.s. TOPICS IN MICROBIOLOGY. (1 cr; open to microbiology undergrad majors; S·N only) Rogers
Seminars on research programs, historical perspectIves, sigl1lficant emergmg fIelds, profeSSIonal SOCIe

tIes and publicatIOns, and career opportunities.

5970f,w,s,su. DIRECTED STUDIES. (Cr ar; prereq #) Rogers, staff

'Microscope required Students may obtain use of microscopE:: by purchasing $5 microscope card from the
bursar.
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59901,w,s,su. PRACTICUM: TEACHING. (1 cr; prereq #) Prince. staff
Supervised experience in laboratory instruction: development of skills in effective use of instructional
materials, tests and measurement

81101. BIOLOGY OF MICROORCiANISMS. (3 cr; prereq organic chemistrl. biochemistry. general biology or #)
Dworkin

Introductory course in microbiology. Lectures only; emphasizing structure and function, biochemistry,
physiology, molecular biology, ecology, and classification of bactNia.

8112s. MICROBIAL GENETICS. (3 cr: prereq #) Z,ssler
Lecture and discussion in molecular genetics.

81201. MICROBIOLOGY LABORATORY. (3 cr: prereq ~8110 or #) Dwor,in
Laboratory only; emphasizing isolation and description of variety of common and uncommon bacteria.

8121. ADVANCED IMMUNOLOCiY LABORATORY. (2 cr: prereq 5216. #) Gray. Schmidtke
Current methods and experimentation in immunology.

8122w. ADVANCED MICROBIOI_OGY. (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 #) Schach·
tele. stafl

Lectures, assigned readir,gs, and discussions on acquisition, distribution, and interactions of the oral
flora: mechanisms of dental plaque formation; etiology of dental caries; identification and characteriza
tion of cariogenic bacterra; prevention of caries: etiology of periodontal dIsease; crevicular bacteria and
inflammation of the glngi',a; other infections of the oral cavity; microbiology in dental specialty areas.

8218w. IMMUNOCHEMISTRY AI~D IMMUNOBIOLOGY. (3 cr; prereq 5216. # .. LMed 5274 recommended) Gray.
Schmidtke

Limited assIgned reading and classroom participation on immunoglobulin structure, complement, immu
nogenetics, cellular immunology, In vitro 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 perqtrJ; prereq #) Prince. staff
Working experience In participating diagnostic laboratorIes.

82421,w,s. DIAGNOSTIC MICROBIOLOGY. (Cr ar; prereq grad student in microbiology. #) Blazevic. staff
Laboratory procedures for isolation and identification of microorganisms from patients. Work is carried
out in diagnostic m,crobi"Jogy laboratories of the hospital.

83201. IMMUNOGENETICS. (3 cr. §Path 8320: prereq 5216 or #) Click
Use of genetIcs in understanding immune phenomena.

8323. REGULATION OF METAB.OLISM. (3 cr: prereq 5321. MdBc 5752 or equiv. or #: offered when feasible)
Metabolic pathways of spe:cific bacterial and mammalian cells, with emphasis on regulation. Energetics;
catabolite repression; enzyme induction, repressIOn and feedback inhibition; transport and pools, turn
over, inborn errors 01 metabolism.

84211. MOLECULAR BIOLOGY OF CANCER. (3 cr; prereq 2 qtrs of biochemistry. 5216. 5424. 8112. #) Faras. staff
Mechanisms 01 oncogenl~sis at molecular level; emphasis on pertinent alterations in eukaryotlC cell
populations that accompc:lny oncogenesis InclUding those Induced by viruses and chemicals; differentia
tion. cell genetics. Immunology. epidemiology. and therapy.

8425s.' ADVANCED LABORATORY IN VIROLOGY AND ANIMAL CELL CULTURE. (1 cr: prereq ~5424 and #)
Plagemann

Exercises to acquaint stu(jents with advanced methods for study of animal cell replication in culture and
analysis of cellular and viral nucleic acid synthesis (Iabelrng with radioactive precursors, nucleiC acid
extractio'1, and analysis by gradient centrifugation). Generally taken in conjunction with 5424.

M88611. TUMOR BIOLOGY II. (;' cr; prereq M8860: offered only at Mayo Clinic) Ritts. staff
Epidemiological patterns, pathology, and behavior of different cell types, use of animal models, radiobiol
ogy, strategies for radiotherapy and chemotherapy and clinical considerations.

89101,w,s. SEMINAR. (1 cr; pre'eq #) Faras. staff

89111,w,s. COLLOQUIUM IN MICROBIOLOGY. (1 cr) Faras. staff
Serles of rndependent un'ts, each led by staff member. Several units offered each quarter; students may
participate in one or more. Topics rnclude mechanisms 0f 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 01 pathogenesis,
molecular aspects of regulation, carcinogenesis, industrial microbiology, microbial ecology, and regula
tion of metabolism

'Microscope required. Students may obtain use of microscope by purchasing $5 microscope card from the
bursar.
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8920f,w,s. ADVANCES IN IMMUNOLOGY. (1 cr; prereq #; offered when feasible) Gray. Schmidtke
Research seminars. Presentation of research or literature seminar required for credit.

8990f,w,s,sU. RESEARCH IN MICROBIOLOGY. (Cr ar) Faras. staff
Graduate students with requIsite preliminary training may elect research project outside their thesIs work.

MINERAL ENGINEERING (MinE)
Professor

Gust Bitsianes
Charles Fairhurst
lwac Iwasaki
Kenneth J. Reid
Donald H Yardley

Associate Professor

Steven L Crouch
Adrian C. Dorenfeld

Assistant Professor

Michael Hardy
Christopher SI. John

Research Associate

Norman F. Schulz

The graduate program in mineral engineering is administered in the Department
of Civil and Mineral Engineering. Applicants for admission to graduate study in
mineral engineering should consult the departmental General Information Bulletin
for Graduate Students, copies of which may be obtained from the department
secretary for graduate students, 103 Experimental Engineering.

Prerequisites-For major work, adequate preparation in undergraduate sub
jects and in the sciences fundamental to mineral engineering. For minor work, the
prerequisites to the courses to be pursued and approval of the major department.

Language Requirement-None.

Master of Science Degree (Plan A or Plan B)--Both a master's degree with
departmental designation and an undesignated master's degree are offered. Stu
dents who have a B.S. degree in mineral engineering have the option of obtaining
either the designated or the undesignated M.S. degree. Students who have a B.S.
degree in other fields (e.g., geology, physics, chemistry, etc.) may choose either to (a)
make up the deficiencies in the basic engineering curriculum and proceed normally
to the designated M.S. degree in mineral engineering or (b) proceed directly to the
undesignated M.S. degree.

Master of Mineral Engineering Program-This program is designed for those
holding bachelor's degrees who are interested in design, operations, or manage
ment.

Final Examination for the Master's Degree-M.Min.E. and M.S. in mineral
engineering students take an oral examination.

Doctor's Degree-Work leading to the Ph.D. is offered.

Note-Students should also see the course listings in the Geo-Engineering
section of this bulletin.

5097, 5098, 5099. SPECIAL PROBLEMS IN MINERAL ENGINEERING. (Crs. hrs. and prereqs ar)
SpecIal problems and subjects of interest to selected students studIed through lectures, recitations,
problems (design), laboratory investIgations, or any combination of these.

5611. MINERAL RESOURCES I: EXPLORATION AND DEVELOPMENT. (4 cr: prereq #: 4 leet hrs per wk)
Nongeologlc ore determinants. Mineral law, taxation, liquidatIOn value. Options and leases. Ore gUides.
Drilling, sampling, and combining theory. Geostatistics and concepts of risk elimmation.

5612. MINERAL RESOURCES II: DEVELOPMENT AND PRODUCTION SYSTEMS. (4 cr; 31eet and 21ab hrs per
wk)

Development and production systems for underground mineral properties. Essential criteria for design
and selectIon of mining methods UnIt operations: dnHing. blasting, loading, hauling.
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5613. MINERAL RESOURCES III: EXAMINATION AND VALUATION OF MINERAL PROPERTY. (4 cr; prereq
5612 or Geo 1111 or #)

Feasibility studies. Reasons for examination; geological. technical. economic. and political factors;
geostatlstics; elementary accounting; determinatIon of direct costs, taxes, depreciation, depletions.
profitability; present worth, rate of return. and discounted cash flow; financing methods,

5619." ENGINEERING FIELD STUDY. (3 cr; prereq sr or grad mineral or geological engineering major or #; f'!
offered 2 wks during summer)

Mining and petroleum operations; mille and petroleum plants and metallurgical plants; research and
engineering offices in selected regions.

5630." SURFACE MINING ENGI~IEERING. (4 cr; prereq 5611, Geo 1111 or #)
Ore estimation: standard and statistical methods. i.e. trend analysis. Kriging. etc.

5640. MINERAL ECONOMICS. (3 cr; prereq 5613 or #)
Application of deterministic and stochastic techniques to evaluation of mineral projects: cost and com·
modity prIce trends: risk analYSIS; linear and dynamic programming applied to economics of mineral
projects and to national and international mmeral economics problems; project fInancing.

5642. MINERAL ECONOMICS: MINERALS IN NATIONAL AND WORLD AFFAIRS. (3 cr; prereq 5613 or #)
Energy-related mmerals, f£~rtilizer·related minerals. iron-steel, aluminum and copper. Distribution, de
mand, conservatIon; foreca.sting techniques; marketing, prices, and financing; nationalistic policies as
they affect InternatIOnal mineral trade; cartels.

5650-5652. MINERAL ENGINEERING DESIGN I, II. (4 cr per qtr; prereq 5720. 5722 or grad student in mineral
engineering. #; 10 design hrs per wk)

Systems approach to seleGted aspects of a mining project-exploration. mining. mineral processing.
metals extractIon. Final bound report of an in-depth engineering feasibility stUdy required.

5660." SPECIAL MINERAL ENGINEERING PROBLEMS. (Cr and hrs ar [may be repeated for cr]; prereq 5612)
Literature survey, research, design, feasibility studies on mining and metallurgical problems.

5700. SYSTEMS ANALYSIS FOR MINERAL ENGINEERS. (4 cr; prereq 5613. 5820. and GeoE 5437 or #; 31ect
and 2 rec hrs per wk)

Introduction to systems analysis. operations research techniques. modeling and simulation. Applications
in mineral engineering. Life cycle concept of mining.

5710. ENVIRONMENTAL ASPECTS OF MINERAL ENGINEERING. (4 cr; prereq 5613 and 5820 or #; 31ect and
one 2-hr lab per ..k)

Recognizing and minimizing the environmental problems posed by mining and metallurgical operatlOns,
Both the immediate working environment and the larger ecological impacts are considered.

5720." MINERAL PLANT ENGINEERING I. (4 cr; prereq 5612 or #)
Basic engineering principles in design and selection of mine, petroleum, and mill plant equipment.
Calculations involving compressed air pumping. transmission of gases and fluids, and power systems
-mechanIcal. hydraulic, pneumatic. and electrical.

5722." MINERAL PLANT ENGINIEERING II. (4 cr; prereq 5720 or #)
Basic engineering prinCiples in design and selection of mine plant equipment. Calculations involving
power transmission, drilling, transporting, and hoisting of crushed ore material.

5800. MINERAL PROCESSING I. (4 cr; prereq #; 3 lect and 3 lab hrs per wk)
Application of phySIcal and chemical principles to mineral processi19 problems. Screening, size. reduc·
tlon, size and gravity claSSification, electrical separation and electrostatic precipitation, magnetIc separa
tion.

5810. MINERAL PROCESSING II. (4 cr; prereq #; 3 lect and 3 lab hrs per wk)
Chemical. physical, and €!ngineering aspects of flotatIOn, hydrometallurgy. thickening and filtration,
Integratio'l of operations and processes on a plant basis.

5815. MINERAL PROCESSING .11. (3 cr; prereq 5800. 5810 or #)
Simple mathematical models currently used to Simulate operation of tumbling mills. hydrocyclones,
flotation cells, and magnetic separators. Basic process control concepts and types of process sensors
currently used In Industry.

5818. HYDROMETALLURGY. (4 cr; prereq #; 3 lect and 3 lab hrs per wk)
Application of physicochemical principles to leaching of metals. ores, and concentrates; to purification of
leach solutions; and 10 re,:;overy of metals. IntegratIon of operations and processes on a plant basis.

5820. PRINCIPLES OF METALS EXTRACTION. (4 cr; prereq #: 3 lect, 2 rec hrs per wk)
MaterialS and heat balanGes in metallurgical processes. ChemIcal equilibrium and rates of reaction.
Combustion of fuels and heat utilization. Phases in pyrometallurgical systems. Applications to pyrometal
lurgical unit processes.
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Mineral Engineering

METALLURGICAL HEAT TRANSFER AND FLUID FLOW. (4 cr; prereq ~5820 or #; 4 lect hrs per wk)
Fluid flow and heat transfer concepts In metallurgical systems. Theory and correlation to industrial
practice. Applications to temperature measurements, thermal Insulation, and the heating and cooling of
solid bodies.

5830, MICROSCOPY FOR MINERAL ENGINEERS, (3 cr; prereq #)
PetrographIc and metallographic microscopic Identification of minerals and ores. Elementary optics and
optical characteristics of nonopaque and opaque mInerals. Application of microscopy to mineralogIcal
and textural factors that control beneficiation processes.

5910, METALLURGICAL UNIT PROCESSES. (4 cr; prereq 5825 or #; 4 lab hrs per wk)
Unit processes of chemical metallurgy covered In chronological order; roasting, agglomeration, smelting,
converting, refining, vaporization, and electrolytic methods.

5920, METALLURGICAL PROCESSES. (2 cr; prereq 5820 or #)
Unit processes of extractive metallurgy used to prcduce metal from ore. Ferrous and nonferrous applica
tions and recent innovations stressed.

5940." SPECIAL PROBLEMS IN EXTRACTIVE METALLURGICAL ENGINEERING. (Cr and hrs ar; prereq sr)
Laboratory investigation of problems in extractive metallurgy.

8470-8471-8472." MINING RESEARCH PROBLEMS. (Cr ar)

8601-8602-8603-8604-8615-8616-8617-8618-8619." SEMINAR: MINERAL ENGINEERING. (Cr ar)

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 being used In industry.

8832t." TECHNIQUES OF MINERAL PROCESSING RESEARCH I, (3 cr; prereq #; offered alt yrs)
ReView of elementary probability theory and theory of statistics as related to experimental design and data
analysIs. Theory and application of factorial expenmentation, expenmental methods of determining
optimum conditions including path of steepest ascent, response surface methodology, and evolutionary
operation. Sampling theory as related to mineral dressing and process metallurgy. Legal aspects of the
laboratory notebook as related to patent law. PreparatIon of research and development reports to be used
by engineering companies in prepanng cost estimates and machine specifications.

8838. OPTIMIZATION AND CONTROL TECHNIQUES IN MINERAL PROCESSING I, (3 cr; prereq IT grad stand-
ing or #; 2 lect and one 3·hr tutortallab 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 commmution circuits Recogmtlon of physical constraints during simula
tion. 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 and one 3-hr tutortallab per wk; offered alt yrs)

Kinetic model of flotation. Distribution of flotation rate constants and importance of entrainment. Simula
tion and control of flotation circuits. Dynamics of operation of comminution and flotation circuits.

8840, FLOTATION THEORY. (3 cr)
Application of the prinCiples of physical chemistry to study of flotation frothers, collectors, activators, and
depressants and to study of pulp systems.

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.

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 equilibria. 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 metallur
g'lcal systems.
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Fields of Instruction

MUSIC (Mus)
Professor

Lloyd Ultan, chairman
Dominick J. Argento
Frank P, A Bencriscutto
Arnold F. Caswell
Paul Fetler
Heinrich Fleischer
Paul W. Freed
Robert T, Laudon
Richard L. Massmann
Johannes Riedel
Roy A Schuessler
Geneva H. Southall
Edgar M. Turrentme
Bernard D. Weiser

Associate Professor

Donna G Cardamone-Jackson
Dwayne L. Jorgenson

Thomas S. Lancaster
Duncan R. McNab
Stephen W, Schultz
Everett L. Sutton
D Clifton Ware, Jr.

Assistant Professor

David B. Baldwin
Eileen C DavIs
Dorothy S. Gross
Martha F. Hilley
Martha M. Ivory
Alan L. Kagan
Susan McClary
Tanya Remenlkova

Ins/ructor

Jane L. Edmister

Degrees Offered-M,F.A" M.A. (Plans A and B), D.MA, Ph.D.

Prerequisites-Candidates for graduate work must have a working knowledge
of the piano. performing ability in some phase of instrumental or vocal music, plus 30
undergraduate quarter credits in two of the following areas of music: history and
literature, theory and composition, piano pedagogy, music education.

Diagnostic Examinations-Placement tests in music theory and applied music
are required for all entering students. General departmental policy requires an
entrance examination for all applied music courses. The piano proficiency test must
be taken by students in musicology degree programs in their first quarter of study.

Language Requirement-For the master of fine arts degree, none. For the
master of arts degree, a reading knowledge of French or German. Substitution may
be made when a different language is needed for an individual research problem with
the approval of the department. For the Ph.D. degree, either (a) two foreign lan
guages or (b) one language and the option of a special research technique or a
collateral field of knowle,dge. When two languages are offered, French and German
are acceptable. For the D.M.A. degree, language requirements are at the discretion of
the adviser and the department.

Master of Fine Arts Degree-Candidates for the M.F.A. degree must complete a
program requiring approximately 2 full years of 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 the major
department). They must complete a creative project and a supporting paper that
deals with the planning and/or execution of the creative work. The individual pro
gram must be approved by the adviser, the appropriate departmental committee, and
the Graduate School. The candidate will take a final oral examination.

Application for admission to the M.FA program is limited to students who hold a
bachelor's degree in music or the equivalent and who also demonstrate promise as a
creative artist in applied music, conducting, or church music. Applicants must
audition. A recommendation concerning admission will not be made until the appli
cant's qualifications have been evaluated by the Department of Music and the
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completed application for admission has been received in the Graduate School
office.

Master of Arts Degree-Emphasis may be chosen from the musicological,
ethnomusicological, theoretical, or music education subfields. Under Plan A, an
original composition may be offered in place of the usual research thesis in the
theoretical field. Under Plan S, the 8 credits outside the major area in the historical
and theoretical subfields may be earned in music education, and the 8 credits outside
the major area in the music education subfield may be earned in historical or
theoretical subfields. M.A. students will take a final examination.

Ph.D. Degree-Emphasis in musicology, ethnomusicology, theory and compo
sition, or music education is offered. (Two programs are offered leading to the Ph.D.
degree with emphasis in music education: the Ph.D. in music with emphasis in music
education or the Ph.D. in education with emphasis in music education.) Students
may substitute an original composition for full orchestra for the usual research thesis
in theory and composition.

Doctor of Musical Arts Degree--Admission is limited to applicants who demon
strate extraordinary potential as performers and teachers in piano, voice, organ,
clarinet, or trumpet. An audition in the major performing medium must be completed
before the application can be considered.

Programs will generally include 48 credits in applied music, 30 credits in other
areas of music with emphasis on the literature and pedagogy of the major instrument,
and a supporting program of 12 credits outside music. Four recitals are required; up
to two recitals from master's-Ievel work may be applied toward the recital require
ment (but not the credit requirement) of the D.M.A. Two additional performances of
an ensemble nature are required (chamber music, concerto, opera, oratorio). De
tailed information concerning performance requirements for each area is available
from the Department of Music. A supporting paper of limited scope is also required; it
must be on a topic approved by the adviser and the appropriate departmental
committee and must demonstrate the ability to conduct a scholarly investigation.
Individual prog rams will be developed in consultation with the adviser and must be
approved by appropriate departmental committees and the Graduate School.

Comprehensive examinations for the D.MA are the same as for the Ph.D.
degree; i.e., preliminary written, preliminary oral, and final oral.

Courses in Applied Music-Graduate-Ievel courses in applied music are offered
in three modes. The modes, with their respective functions, are as follows:

Mus 5101 through 5125, Applied, Elective
Intended for study of a secondary instrument by graduate-level music
majors with established skill in another applied area, and for qualified
graduate nonmusic majors.

Mus 8201 through 8225, Applied
Intended for study of the principal performing medium by students major
ing in an area of music other than applied.

Mus 8301 through 8324, Applied, Performance
Intended for applied M.F.A. majors.

Students may consult with the department for information about applied offer
ings that may be used to fulfill specific degree program requirements.
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APPLIED

5101 to 5125 and 8201 108225. ADVANCED APPLIED MUSIC. (2 or 4 cr: prereq entr exam) Staff
Advanced literature in pianD, vOice, organ, and orchestral instruments.

5101. Piano (elective)
5102. Harpsichord (electiv,~)

5103, Organ (elective)
5104, Voice (elective)
5105, Violin (elective)
5106, Viola (elective)
5107, Cello (elective)
5108, Double Bass (elective)
5109. Flute (elect,ve)
5111. Oboe (elective)
5112. Clarinet (elective)
5113. Saxophone (electlvej
5114. Bassoon (elective)
5115, French Horn (elective)
5116. Trumpet (elective)
5117. Trombone (elective)
5118. Baritone (elective)
5119, Tuba (elective)
5121. Percussion (elective)
5122, Harp (elective)
5123, Guitar (elective)
5124, Accordion (elective)
5125, Sitar (elective)

8201. Piano (applied)
8202. Harpsichord (applied)
8203. Organ (applied)
8204. Voice (applied)
8205, Violin (applied)
8206. Viola (applied)
8207, Cello (applied)
8208, Double Bass (applied)
8209. Flute (applied)
8211, Oboe (applied)
8212, Clarinet (applied)
8213, Saxophone (applied)
8214. Bassoon (applied)
8215. French Horn (applied)
8216. Trumpet (applied)
8217, Trombone (applied)
8218, Baritone (applied)
8219, Tuba (applied)
8221, Percussion (applied)
8222, Harp (applied)
8223. Guitar (applied)
8224. Accordion (applied)

8301 to 8325x. GRADUATE APPLIED MUSIC. (12 cr upon completion ot 3 qtrs and presenlation of complete grad
recital; prereq entr exam; mmimum of 12 hrs practice per wk) Staff

8301, Piano (performance', 8314. Bassoon (performance)
8302, Harpsichord (performance) 8315. French Horn (performance)
8303, Organ (performance) 8316, Trumpet (performance)
8304, Voice (performance) 8317, Trombone (performance)
8305, Violin (performance) 8318, Baritone (performance)
8306. Viola (performance) 8319. Tuba (performance)
8307. Cello (performance) 8321. Percussion tperformance)
8308, Double Bass (perfolmance) 8322. Harp (performance)
8309. Flute (performance) 8323. Guitar (performance)
8311, Oboe (performance) 8324, Accordion (performance)
8312, Clarinet (performance) 8325, Sitar (perfor."ance)
8313. Saxophone (performance)

PERFORMANCE PRACTICE

51821, BAROQUE PERFORMANCE PRACTICE. (4 cr: prereq sr or grad student, 1506, 1606 or #) Laudon
Ornamentation, phrasing, articulation, and improvisation In music of period 1550~1759.Music instruction
books of the period; analysis and performance of baroque music if1 baroque style.

PEDAGOGY AND CONDUCTING

5351f·5352w·5353s, PIANO PEDAGOGY I. (2 cr per qtr: prereq 12 cr in 1101 or 1201 or 1301 or 1151·1152·1153 or
#: offered 1978-79 and alt yrs)

Demonstration and discu!:,sion of group piano instruction at the 1:!lementary level. Selected literature
appropriate to conceptual learnmg through the dIscovery approach

5354f-5355w-5356s, PIANO PEDIIGOGY II. (2 cr perqtr: prereq 12 cr in 1101 or 1201 or 1301 or 1151-1152·1153 or
#, offered 1979-80 and alt yrs)

Principles of piano pedagogy, Survey of teaching materials and opportunity 10 apply principles and
techniques in a directed teaching setting.

5357f·5358w-5359s, GRADUATE PIANO SEMINAR. (2 cr per qtr: prereq It: offered 1979-80 and alt yrs) Freed,
McNab, Welser

Recognition and discussion of problems in piano study, instruction and performance. Terminology,
repertory, evolution of piano construction, performance practice from baroque to contemporary litera
ture.
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53611·5362w·5363s. VIOLIN PEDAGOGY I. (2 cr per qtr; prereq 12 cr In 1205 or 1206 or 1305 or 1306 or #)
Massmann

Private teachmg of violin students at beginning, intermediate, and advanced levels. Discussion and
demonstrations of pedagogical techniques.

53711·5372w·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 pronuncia
tion 01 English, Italian. German, and French. 5371 English and italian. 5372: German. 5373: French.

5375·5376. VOCAL PEDAGOGY. (4 cr perqtr; prereq 18 cr applied VOice, MuEd 3431. andlor #) Schuessler, Ware
Anatomical study of vocal mechanIsm. Pnnclples and techmques of vocal production, Survey of teaching
methods and opportunity to apply knowledge in directed teaching situation

5377. THEADOLESCENTSINGING VOICE. (3 cr; prereq upper diviSion clearance In voice lor voice majors or6 cr
of applied voice for non-voice majors) Schuessler

Principles of vOice in teachtng adolescent singers Directed teaching, required readings, and stUdy of
relevant repertOIre.

5380. BRASS CHOIR. (1 cr per qtr; prereq #)
Practice and performance of representative brass ensemble literature from the antiphonal music of
GIovannI Gabrleli to works of the 20th century

5384·5385. CHORAL CONDUCTING. (4 cr per qtr; prereq #; offered 1979-80 and alt yrs) Lancaster
Advanced study 01 the art of choral conducting-hand lechnlques. sound control, articulation, breath
control, intonation, etc.

5387·5388_ INSTRUMENTAL CONDUCTING. (4 cr per qtr; prereq #) Massmann
Advanced study of the art of Instrumental conducting-conducting techniques, score analysis, perfor
mance practice.

5390. PERCUSSION ENSEMBLE. (1 cr; prereq #)
Practice and performance of standard and contemporary compositions for percuSSion ensembles in
various combinations.

5399f,w,s. PERFORMANCE IN CONDUCTING. (4 cr; prereq 5388 or 5385, #)
Preparation and conducting, with documentation of an ensemble program

5950. TOPICS IN MUSIC. (1-5 crt
TOPICS, credits, and prerequisites designated in Class Schedule.

8391·8392. ADVANCED CONDUCTING. (4 cr per qtr; prereq #) Staff
Application of conducting techniques to music from 16th century to contemporary times through analysis
of stylistiC and technical characteristics of each historical penod

ENSEMBLES AND MISCELLANY

5370. VOCAL PERFORMANCE SEMINAR. (2 cr; prereq 18 cr in applied voice and #)
Vocal performance in seminar setting. Discussion 01 performance problems-stage deportment, interpre
tation, vocal technique, and lyric diction

5410f,w,s. BAND. (1 cr per qtr; prereq #) Bencriscutto
Concert Band Ensemble; Symphony Band Ensemble; Symphony Bands I and II; Marching Band Concert
Band and Symphony Band perform standard and conlemporary repertoIre Marching Band performs at
UniverSIty functions.

5420f,w,s. ORCHESTRA. (1 cr per qfr; prereq #) Massmann
Symphonic repertory through performance. Players from all colleges are invited to partIcipate. Perfor
mance schedules include major choral works 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) Lancaster

Sec 1, 2-Universlfy Chorus
Performance of major symphonic works with the Minnesota Orchestra, University Symphony Orches·
tra, and Umversity Concert Band.

Sec 3-Concert Choir
Ensemble chosen by audition from members of the University Chorus.

Sec 4-Women's Chorus
Rehearsals and performances of standard women's chorus material Appearances at on- and off
campus functions.

Sec 5-Men's Chorus
Rehearsals and performances of standard men's chorus material as well as special arrangements.
Appearances at on- and off-campus functions,

Sec &-St. Paul Campus Chorus
At least one pUblic appearance each quarter and special events connected with 5t Paul campus.

349



Fields of Instruction

5440I,w," ENSEMBLE. (1 cr per qtr: prereq #)
Performa'lce of chamber llusic of major and minor composers; sonatas, trios, quartets, quintets, other
forms. Combinations of vocal and instrumental chamber ensemble materials.

5450I,w," COLLEGIUM MUSIClJM. (1 cr per qtr: prereq #) Staff
Small ensemble of singers and instrumentalists study and perform early music.

5460I,w," CONTEMPORARY MUSIC ENSEMBLE. (2 cr per qtr: prereq #)
Practice and performance of recent music for various combinations of vocal and instrumental ensembles.

5467-5468-5469. STAGE MOVEMENT AND ACTING FOR SINGERS. (4 cr per qtr: prereq aUdition. #) Sutton
Basic tecflniques of stage movement and acting styles; application of these techniques to various forms of
music theatre.

5470I,w," 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.

5490I,w," CHAMBER SINGERS,. (2 cr per qtr: prereq #) Lancaster
Mixed chorus of 16 to 20 voices. Performances each quarter of works for small chorus.

MUSIC THEORY AND COMPOSITION

55011, 5502w, 5503•. ADVANCE!) MATERIALS AND STRUCTURE OF MUSIC. (2 cr perqtr: prereq 1506) Argento
Stylistic study of musical rnatenals and structures. 5501 Before 1850. 5502: 1850-1950. 5503: Since 1950;
electronic, aleatoric, mattlematical procedures. New attitudes and notational practices.

5511. ADVANCED EAR-TRAINII~G I. (3 cr: prereq 1516 or #) Fetler
Dictation of melodIc, harmonic, and rhythmIc materials in a variety of styles. Introduction to contemporary
sonorities.

5512. ADVANCED EAR-TRAINII~G II. (3 cr: prereq 1516 or #) Feller
Dictation of melodic, harmonIc, rhythmic, and contrapuntal materials. Emphasis on 20th-century tone
combinations, meters, and rhythms. Tonal, polytonal, and atonal exercises. Training in tonal memory.

55211, 5522w, 5523•. KEYBOARD HARMONY. (2 cr per qtr: prereq 1506, sr or grad student: primarily for plano
and organ majors) Humphries

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.

5532. ANALYSIS II. (3 cr: prereq 1506)
Various procedures and techniques of analysis applied to music composed since ca. 1950.

55338. ANALYSIS III. (3 cr: prE'req 1506) Feller
Analysis of representativl:!' masterworks of the 20th century.

5537. SCORE STUDY (CHORAL). (4 cr: prereq sr or grad student and ;II) Lancaster
AnalysIs of various choral scores ranging from Renaissance era through the 20th century. Reading of
choral and choral orchestral scores at the piano, including scoms employing C clefs and transposing
instruments.

55411-5542w-5543s. ADVANCED COUNTERPOINT. (2 cr per qtr: prereq 3543: offered 1978-79 and alt yrs) Fetler
Practice In technique of writing three- and four-voice fugues; contrapuntal devices and problems; analysis
of polyp10nic works of various periods from Ars Nova to the present day.

55511-5552w-55538. COMPOSITION I. (2 cr per qtr: prereq 1506) Argenlo, Feller
Original work in various forms. Variety of techniques and styles of composition, followed by development
or origiral approaches.

55541-5555w-55568. COMPOSITION II. (2 cr per qtr: prereq 3543, 5553) Argento. Feller
Original works in various forms.

5560. ELECTRONIC MUSIC L~,BORATORY. (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 1506) Argento
Scoring Instruments of the orchestra for ensemble combinations and full orchestra.

5564. BAND ARRANGING. (4 Gr: prereq 1506, 5563 or MuEd 3512 or #: offered 1979-80 and alt yrs)
Current scoring techniques for wind and percussion instruments. Scoring for band. Creative arrange
ments for marching or concert band.

8550. COMPOSITION. (3 cr per qtr [max 18 cr]: prereq grad students who have completed undergrad major
sequence In music theory and composition mcl 3543, 5503, 5553. 5563, and #) Argento, Fetler,
Stokes, Ultan
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8551,8552,8553. COMPOSITION III. (3 cr per qtr; prereq grad students who have completed undergrad major
sequence In musIc theory and composition Incl 3543. 5503. 5553. 5563) Argento. Fetler

Original works In various forms. Emphasis on advanced work in composition.

HISTORY AND LITERATURE

50271, 5028w, 50290. HISTORY OF MUSICAL STYLES. (4 cr per qtr) Cardamone
Principal stylistic developments in hIstory of Western mUSIC, 9th century to present day _5027: Middle Ages,
Renaissance. baroque period. 5028: Classical period. early romanticism. natIOnalism. 5029: 1850 to
present.

5601f-5602w-56030. HISTORY OF OPERA. (3 cr per qtr; prereq 9 cr In history of music or history of art or history
of theatre or European history from 1600 or #) Argento

Origins of opera; its development as a musicodramatic form through analysis of libretto and music of
representative masterpieces of the late Renaissance, baroque, classical, romantic, and contemporary
periods.

56041, 5605w. HISTORY OF CHURCH MUSIC. (4 cr per qtr: prereq 1606 or #: offered 1978-79 and alt yrs) Riedel
Trends, relationship of music to various theologies and liturgies

5607. GREGORIAN CHANT. (4 cr; prereq 1606 or #: offered when feasible) Riedel
Introduction to Gregorian chant, its forms and style.

5608. LITURGIA. (4 cr; prereq 1606 or #; offered all yrs) Riedel
Liturgies ranging from the Roman chant to the 20th century.

5611. HYMNOLOGY. (4 cr; prereq 6 cr in 1603-1604-1605-1606 or ArtH 3104-3105-3106 or Phil 3001. 3002. 3003 or
Engl 3966-3967 or #; offered when feaSible) Fleischer. Riedel

History of hymn text and tunes. Byzantme and Roman hymns. Lutheran, Anglican, Baptist, Congrega
tional, Methodist, PreSbyterian, Unitarian, and other hymns. History of hymn books. History of hymn
settings.

56311. MUSIC IN MIDDLE AGES. (4 cr; prereq 1606) Cardamone
Growth and development of Western musical style from the time of its earliest records to Machaut:
Gregorian chant and accretions to the IJturgy, chivalriC song tradt\ionSln Spain, France, and Germany;
organum, clausula, and motet.

5632w·56330. THE MUSIC OF HUMANISM: ARS NOVA AND RENAISSANCE. (4 cr per qtr; prereq 5631) Carda-
mone

Stylistic achievements in the history of part music, 1350-1600: French, Italian, English. German song
forms; Franco-Flemish mass and motet, diffusion of Franco-Flemish style; mannerism and mUSical
depiction of text; rise of instrumental music: stylistiC analysis.

56341-5635w-56360. MUSIC IN BAROQUE ERA. (4 cr per qtr; prereq 1606: offered 1979-80 and alt yrs) Laudon
Vocal, instrumental, and sacred styles of the baroque era

56371-5638w-56390. MUSIC IN GALLANT AND CLASSIC PERIODS. (4 cr per qtr; prereq 1606; offered 1978-79
and all yrs) Laudon

Transition from late baroque era to gallant and claSSical styles

5641-5642. MUSIC IN ROMANTIC ERA. (5 cr for 5641. 4 cr for 5642. prereq 1606 or #: oltered 1979-80 and alt yrs)
Riedel

RomantiCIsm as a complex of individual styles having elements in common, developed by composers who
had to resolve certain basic conflicts between their artistic heritage and their environment. Relationship to
literary trends; nationalism.

5661. GEORGE FRIEDRICH HANDEL: LIFE AND WORKS. (4 cr. prereq 1606 or #) Riedel
Musical culture in middle and northern Germany during 17th and 18th centuries. Oratorio in Italy, France,
Germany, and England G. F. Handel's work WIth emphaSIS on hIS oratorios Handel and England.

5662. HEINRICH SCHUTZ: LIFE AND WORKS. (4 cr: prereq 8 cr in musIc history or history of art or German
I1terature or political history to 1700 or #) Riedel

Political events in 17th-century Germany, Europe; Protestant hymn, psalm literature. Their musical
elaborations in works of Schutz. Madrigals, monodies, sacred concerti and cantatas, paSSions.

5663. LASSO AND PALESTRINA. (4 cr; prereq 8 cr In music history of Renaissance and baroque art or political
hIstory to 1700 or general history of Western philosophy or #) Riedel

Council of Trent, influence on sacred music of 16th century. Lassc's cosmopolitan style, Palestrina's
capella style. Palestrina style, 17th, 18th centuries. Caecilianism of 19th, 20th centuries

5664. CHARLES IVES: LIFE AND WORKS. (4 er) Riedel
Detailed stUdy of lves· composltions.lves and American transcendentalism Ives and the Progressive Party
Ives as a 19th- and 20th-century composer.
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5665. RABfNDRANATH TAGORE: MUSIC AND POETRY. (4 cr) Kagan
Life, philosophy, works. Infl Jences: Europe's, Indias classical and folk traditions. HIs poetic forms and
themes. Influence upon Bengali literature. Songs, operas, with bilingual texts.

5666. STRAVINSKY, (4 cr; prereq 12 cr in music history, 1506) Cardamone
Changing styles and aesthetIc prmciples of Stravinsky as seen in representative compositions and writings
on music; contributions to artistic life In Europe and America (particularly the ballet).

5701,5702. AMERICAN MUSIC. {4 cr per qtr, prereq 1606 or 8 cr In American history or American studies or #)
Riedel

From colonIal times to present. American Indian music: sacred music in America. Puritan New England to
the present time; jazz; music education; the symphony orchestra; contemporary mUSIC.

5704,5705. LATIN AMERICAN MUSIC, (4 cr per qtr; offered 1979-80 and alt yrs) Riedel
Pre-Maya and pre-Inca thro\.Jgh colonial period to present. MusIc of Indians In Brazil, Inca countries. Afro-.
Ibero-Latin American music. Folk, popular, contemporary music.

5741,5742. VOCAL LITERATURE. (4 cr per qtr; prereq 12 cr in 1104 or 1204 or 1304 or #) Schuessler, Sutton
Literature and pedagogy: performance of representative songs from major and minor composers. Signifi
cant vocal techniques from major schools 01 smglng as they relate to song performance.

57441, 5745w, 57460, PtANO LITERATURE. (2 cr perqtr; prereq 12 cr In 1101 or 1201 or 1301 or #; offered 1978-79
and alt yrs) Weiser

History of keyboard literature sUitable for piano performances from end of 16th century to present; its
background and developmont. Performance illustrations by instructor, recordings

5747. ORGAN LITERATURE. (2 cr prereq grad organ and musicology student or #: offered 1978-80) Fleischer
Development of organ Ilte",ture and playing from 14th century to the present. Mutual inlluence of organ
construction and composit!on as well as various national schools of organ playing.

5748. INTRODUCTION TO PIPE ClRGAN BUILDING. (2 cr; prereq organ maJor.. ,other music students with #;
offered when feaslDle)

ConstructIon, scaling, voicing, and tuning of organ pipes: layouts 01 mixtures; evaluation of specifica
tions; construction and evaluation of dIfferent types of chests and actions: historical styles of organ
bUilding.

5754. CHORAL LITERATURE: RENAISSANCE THROUGH BAROQUE ERAS. (4 cr; prereq sr or grad student and
#) Lancaster

Sacred and secular choral works of the Renaissance and baroque eras.

5755. CHORAL LITERATURE: CLASSICAL ERA THROUGH THE TWENTIETH CENTURY. (4 cr; prereq sror grad
student and #) Lancaster

Sacred and secular choral works of the classical era through the 20th century.

8614,8615. HISTORY OF VOCAL ART. (4 cr perqtr; prereq 18 cr in 1204,3204, or #; offered 1979-80 and alt yrs)
Schuessler

Significant schools of singing from 1600 to present.

ETHNOMUSICOLOGY AND MUSICOLOGY

5804. FOLK AND TRADITIONAL MUSIC: CROSS-CULTURAL SURVEY. (4 cr) Kagan
Music of the peoples of the world in a topical and geographic format. Musical styles, behavior, and
concepts in various societies and cultures. FIeld recordings and filmed performances.

5810. ASIAN MUSIC IN PERFOR:MANCE. (2 cr; prereq #) Kagan, stafl
Development of vocal or IIlstrumental 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 rhyth
mic materials and classifications, musical forms and performance practice.

5841. MUSIC BIBLIOGRAPHY. (4 cr; prereq 1606 or #) Riedel
Music blbltographies. reference materials. and monuments of music.

5844,5845. INTRODUCTION TO MUSICOLOGY. (4 cr per qtr; prereq 5841 or #; offered 1978-79 and alt yrs)
Riedel

Scope, alms, methods, ano resources of research in musicology, including acoustics, psychology, sociol
ogy, and theory.

5861. INTRODUCTION TO ETHNOMUSICOLOGY. (5 cr; prereq #; offered 1979-80 and alt yrs) Kagan
Scope, aims, methods, and resources of research in ethnomusicology: transcrrption and analysis of
preliterate, folk, and high-art mUSIC of the world. AnalySIS of style, form, usage, and function, Apprcaches
to musical typology and comparative studies.

5863. MUSICAL INSTRUMENTS OF THE WORLD. (4 cr; offered 1979-80 and alt yrs) Kagan
Organology; classification; comparative study of musical mstruments in all cultures; history, distribution,
structure, technology, acoustics Instruments In literature, myths, Iconography.
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8847-8848. NOTATION OF POLYPHONIC MUSIC. (5 cr for 8847. 4 cr for 8848; prereq #) Cardamone
Transcription of vocal and Instrumental polyphonic ensemble mUSIC from the Middle Ages through the
16th century. Transcription of musIC in black notation. white mensural notation. keyboard and lute
tabulatures. Problems ot transcribing and editing.

8851. HISTORY OF MUSIC THEORY. (4 cr; prereq #)
From antiquity to 20th century. Ancient and medieval treatises; instruction and performance books of
Renaissance and baroque eras; counterpoint, harmony, and analysis books of 19th and 20th centuries.

8854·8855. BASIS OF MUSICAL EXPRESSION. (4 cr per qtr; prereq #)
Factors of music that convey ,mpressions of emotional character other than those attributable to struc
ture. Application of the analytical process to the work of one composer. presented in a final Critical study.

8864-8865. RESEARCH IN ETHNOMUSICOLOGY. (4 cr per qtr; prereq 5861 or 5862 or #) Kagan
Methods and techniques of fieldwork. eliciting and collecting. Practicum In field research with Minnesota
ethniC and Indian music. Theories of transcriptIOn and actual transcription of materials collected. Descrip
tion of musical compositions and analyses. Advanced readings in ethnomusicology.

8990.' ADVANCED TOPICS. (2-12 cr; prereq 5841) Staff

8990. ADVANCED TOPICS-COMPUTER. (2-12 cr) Riedel

8990x.· SPECIAL PROBLEMS. (2-12 cr; prereq 5841) Staff

NEAR AND MIDDLE EASTERN STUDIES

I

I

Professor

Anwar G. Chejne, director
of graduate study

Caesar E. Farah

Associate Professor

George J. Koury, chairman
Daniel D. Reisman
Jonathan S. Paradise

ASSistant Professor

Iraj Bashiri

The following courses may be used to satisfy requirements for the M.A. (Plan B)
degree in Arabic. They may also be used for a minor program or a related field.
Students who wish to present a Ph.D. minor from the courses listed below should
plan their program in consultation with an adviser.

Final Examination for the Master's Degree-Oral or written.

Akkadian (Akka)
5011-5012-5013. ELEMENTARY AKKADIAN. (4 cr per qtr; for advanced undergrads by permission only and for

grads)
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 cr per qtr, §3501-3502; prereq grad student or #; knowledge of Hebrew not

required)
History of Israel and development of its religion Biblical literature in the cultural, historical, and religious
milteu of its origin.

5701. INTRODUCTION TO COMPARATIVE STUDY OF SEMITIC LANGUAGES. (4 cr; prereq grad student or #. 1
yr of two Semitic languages)

Historical survey of lingUistic development in SemitIC languages Selected problems in phonology and
morphology

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.
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5970. DIRECTED STUDIES. (1·4 cr; prereq #)
Special problems for adv8lnced students.

Sum 5011·5012. ELEMENTARY SUMERIAN. (4 cr per qtr; for advanced undergrads who have had 2 yrs of
another foreign language and for grads)

Introduction to Sumerian writing and grammar. Readings from classical Sumerian literary and historical
texts.

Arabic (Arab)
5011·5012·5013. ADVANCED LITERARY ARABIC AND COMPOSITION. (5 cr per qtr; prereq 3013 or #)

Survey of 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.

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. READINGS IN CLASSICAL ARABIC. (4 cr per qtr [max 12 cr]; prereq 5013 or #)
Reading and discussIOn of selected classical works in Arabic.

5970. DIRECTED READINGS. (Gr ar; prereq 5013 or #)
Special problems for advanced students. Reading and periodic consultations

5990. HONORS COURSE: RESE'ARCH. (Gr ar; prereq 5970 or #)
Individual studies for honors wOrk at advanced level.

Aramaic (Aram)
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 1 yr
Hebrew or Arabic or #1

5011' Biblical Aramaic-fundamentals of grammar and fluency in reading of biblical and ancient Aramaic.
5012: SYrlac-grammar. f uency of reading Syriac texts 5013: Aramaic inscriptions-study of epigraphy,
morphology, and syntax of old AramaiC inscriptions from the 9th to 5th centunes BG.

Hebrew (Hebr)
5200. PROBLEMS IN BIBLICAL. STUDIES. (4 cr per qtr; for majors and others adequately prepared to read the

Bible ,n Hebrew: prereq 3202 or #)
Selected issues in modern biblical studies. Scientific methodology and use of research tools.

5970. DIRECTED READINGS. (Gr ar; prereq 3013 or #)
Special problems for advanced students.

5990. HONORS COURSE: RESEARCH. (Gr ar: prereq 5970 or #)
lndepen,jent 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 #)
TechniqJes and methodologies of research. Important works. Selected readings from Saadia, Haleri,
Maimon des, and some medIeval Jewish chronicles (all written in Judeo·Arabic).

Jewish Studies (JwSt)
5621. COMPARATIVE SOCIOLOGY OF JEWISH COMMUNITIES. (4 cr; prereq Soc 1001 or Soc 1002 or #)

Comparative historical, cross-societal analysis of Jewish communities. Social organization and structure
of Diaspora communities. Sephardic, Ashkenazic, Asian communities. Jews in American society; demog·
raphy. social ecology. social psychology. stratification patterns.

5900. TOPICS IN JEWISH STUDIES. (4 cr)
Histoncal. religious. SOCiological, anthropological, humanistic study of Judaism and the Jewish people.
Approach and method of study vary with topic.

5970. DIRECTED READINGS. 11-12 cr; prereq #)
Guided invididual readirg or study.
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Middle East Studies (MidE)
5001. SURVEY: THE MIDDLE EAST. (4 cr. §3001. prereq grad student or #)

Survey of cUltural, religious. and intellectual history of Middle Eastern peoples from pre-Islamic times to
present.

5121. THE MIDDLE EAST IN WORLD AFFAIRS: OTTOMAN-PERSIAN SPHERE, 1300-1789. (4 cr; prereq #)
Rise and efflorescence ot the II-Khanid. Timund. and Satawld civilizations In Persia and 01 the Ottoman
civilization in West Asia: historical. institutional, cultural, socieconomic development; contacts with the
West.

5123. THE MIDDLE EAST IN WORLD AFFAIRS: THE 19TH CENTURY. (4 cr; prereq #)
Structure of socIety; cullural and poli\lcal impact of the West; revIvalist and nationalist trends; reformist
movements; separatist movements.

5125. THE MIDDLE EAST IN WORLD AFFAIRS: THE ARAB WORLD, TURKEY AND IRAN, 1915 TO WORLD WAR
II. (4 cr; prereq #)

Struggle for independence; rise ofTurkey and Iran; problems of social and cultural economics and literary
developments; modernizing trends; role In international affairs.

5311. HISPANO-ARABIC POETRY. (4 cr; prereq 5503)

5405. IBN KHALDUN. (4 cr; prereq 5503)

5406. IBN HAZM OF CORDOVA. (4 cr; prereq 5503)

5501-5502-5503. HISPANO-ARABIC LITERATURE AND CULTURE. (4 cr per qtr; prereq #)
Literary styles and genres In claSSical and modern writings; compositions based on texts studied.

5545. ISLAMIC MYSTICISM. (4 cr)
Rise of Sufism, from asceticism to theosophical mysticism; the leadmg historical personalities, their
beliefs and preachings: relationshIp to Orthodox Islam and non-Muslim mystical movements: concepts
and organizations; the place of Sufism in modern religious trends.

5546. THEOLOGICAL AND MYSTICAL DOCTRINES OF ISLAM. (4 cr)
Classical works of scholastics and mystics; Junsts and philosophers; landmarks of IslamiC religious beliefs
and institutions. Content analysis, commencing with the Qur'an and the traditions.

5601. PERSIAN FICTION. (4 cr; prereq Per 3013 or #; offered concurrently with 3601)
Discussion and analysis of major prose works of Persian using original texts. Such works as buf-e Kur,
sange sabur, and ezdevaj.

5602. PERSIAN POETRY. (4 cr; prereq Per 3013 or #; offered concurrently with 3602)
Discussion and analysis of major poetic works of Persian using ongmal texts. Such works as ruba'iyyat'e
Omar khayyam, the ghazafs sonnets of Hafiz, development of se're now poetry.

5970. DIRECTED READINGS. (Cr ar; prereq Turk 1103 or #)
Special problems lor advanced students

Persian (Per)
5011. STRUCTURE OF PERSIAN. (4 cr; prereq 3013 or #)

Phonology, morphology, and syntax of Persian; lingUistic skills necessary for understanding modern
standard Persian.

5900. READINGS IN AN IRANIAN LANGUAGE. (4 cr per qtr [max 12 crJ; prereq 3013 or #)
Readings and discussion of selected premedleval and medieval Iranian texts.

5970. DIRECTED READINGS. (Cr ar; prereq 3013 or #)
Special problems for advanced students.

5990. DIRECTED RESEARCH. (1-4 cr per qlr (max 12 cr]; prereq 3013 or #)
Application of modern analytical techniques to study of medieval and modern Persian texts.

NEUROSURGERY and NURSING
See the Graduate Programs in the Health Sciences BUlletin.

355

- ----------------------



Fields of Instruction

NUTRITION (Nutr)
Professor

Lura M. Morse (food sCience and nutntlon),
director of graduate study

C, Eugene Allen (anImal SCience,
tood science and nutrition}

Elwood F. Caldwell (food sCience
and nutrition)

Charles F. Coele (Mayo Foundation,
Rochester)

John D. Danker (animal science)
Margaret D. Doyle (food sCience and

nutf/tion)
Clifford F. Gastlrteau (Mayo Foundation,

Rochester)
Richard D. Goodrich (animal sCience)
Joan Gordon (food science and nutrition)
Patnck J. Hegarty (food sCience and nutntlon)
LaVell M. Henderson (blochermstry,

b'lological sciences)
James D. Jones (Mayo Foundation,

Rochester)
Bruce A. Kottke (Mayo Found"tlon,

Rochester)
Theodore P Labuza (food sCI£'nce and

nutntion)
Irvin E. Liener (biochemistry,

biological sCiences)

Robert J. Meade (animal science)
Jay C. Melske (animal sCience)
Donald E. Otterby (animal science)
Patricia B. Swan (food science

and nutrition)
John F. Van Pllsum (biochemistry, medical

sciences)
Paul E Waibel (animal science)
Jesse B Williams (animal science)

Associate Professor

Carl Anderson (Mayo Foundation.
Rochester}

Agnes S. Csal/any (food science and
nutrition)

Arthur S Leon
(physiological hygiene)

Pasquale J. Palumbo (Mayo
Foundation, Rochester)

John D Smllh (animal science)

Assistant Professor

Nell K. Allen (animal science)
Richard Flemlrtg (Mayo Foundation,

Rochester)

Prerequisites-A strong foundation in biological sciences including 1quarter of
microbiology, college mathematics through calculus, the equivalent of a year of
general chemistry, a year of organic chemistry, a course in quantitative analysis, and
a minimum of 2 quarters of college physics. Deficiencies must be made up before a
student can become a candidate for a degree,

Students interested in the M,S. degree in nutrition with a community emphasis
must offer as prerequisites courses in general biology, human physiology, microbiol
ogy, college algebra, a year of general chemistry, a year of organic chemistry, a
course in nutrition, a course in food chemistry or its equivalent, and at least 21 credits
in the social sciences,

Students interested ill the M.S. degree in nutrition with a clinical emphasis must
offer as prerequisites courses in general biology, human nutrition, microbiology,
college algebra, 1 year of general chemistry, 1 year of organic chemistry, 20 to 25
credits in food science and nutrition, and a dietetic internship or equivalent.

The Graduate Record Examination is also required.
Students who complete the M.S. degree with a community or clinical emphasis

and then apply for admission to a PhD. program must have completed the entrance
requirements indicated in the first paragraph of the prerequisites.

For a minor in nutritiol1, students must satisfy the nutrition graduate faculty that
they have an adequate background.

Master of Science [)egree-Offered under Plan A and Plan B.

Master's Final Examination-Students will take an oral examination.

Doctor's Degree-For a major, students must develop and demonstrate general
competence in nutrition, including comprehensive knowledge of basic biochemistry
and statistics. In addition, students are expected to develop a minor or coherent
program in one or more fields of study closely allied to nutrition; e.g" biochemistry,
histology, embryology, anatomy, microbiology, physiology, zoology. Thesis work
can be conducted in the area of human nutrition, nonruminant nutrition (laboratory
rat, swine, and poultry), or ruminant nutrition. General competence in nutrition is
required of students with a nutrition minor.
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Language Requirement-Foreign language study is not required for the M.S. or
Ph.D. program in nutrition. However, an individual adviser may specify one or two
foreign languages if appropriate for a student's program. Students wishing to have
proficiency in a foreign language recorded on their transcript must pass the Gradu
ate School Foreign Language Test or be certified as proficient by the appropriate
language department.

Note-The following courses are commonly selected for major and minor pro
grams; other courses are also available. Descriptions of all courses can be found in
the course lists of the indicated departments.

AnSc 8420s.' ENERGY IN ANIMAL NUTRITION. (3 cr; prereq BioC 5002 or equiv or # .. .BioC 5743 recom
mended: offered 1979 and all yrs) Danker

AnSc 8421s.' PROTEIN AND AMINO ACID NUTRITION. (3 cr; prereq BioC 5002 or equiv or # .. .BioC 5743
recommended. offered 1979 and all yrs) NAllen

AnSc 8423w! MINERAL NUTRITION. (3 cr; prereq B,oC 5002 or # . .BioC 5742 recommended; offered 1980 and
all yrs) Smith

AnSc 8440w! RUMINANT NUTRITION. (3 cr; prereq BioC 5002 or # ...MicB 5321 recommended; offered 1980
and alt yrs) Goodnch. Melske, Otterby

AnSc 87401. CONCEPTS AND DEVELOPMENTS IN RUMINANT NUTRITION. (2 cr: prereq #) Danker

AnSc 87411. CONCEPTS AND DEVELOPMENTS IN AVIAN NUTRITION. (2 cr; prereq #; offered 1980and all yrs)
Waibel

AnSc 8742s. CONCEPTS AND DEVELOPMENTS IN SWINE NUTRITION. (2 cr; prereq #: offered 1980 and alt yrs)
Hanson. Meade

AnSc 8840•. ' RESEARCH IN ANIMAL NUTRITION. (Cr ar; prereq #) Staff

BioC 5745w. BIOCHEMICAL ANALYSIS LABORATORY. (2 cr; prereq ~5744. lab work," analytical and organic
chemistry, #)

BioC 57511-5752wt. GENERAL BIOCHEMISTRY. (4 cr per qtr, §MdBc 5751·5752; prereq 5001 or equiv, 2 qtrs
phySical chemistry or 1,2nd qtr physical chemistry) Staff

Same as MdBc 5751-5752.

BioC 82251. TRACER TECHNIQUES. (1-3 cr: prereq 5752 or 5745 or MdBc 5750, #)

BioC 82711. VITAMINS. (3 cr; prereq 5752 or 5002 or #; offered 1979-80 and all yrs) Henderson

FScN 5111. INDEPENDENT STUDY IN FOOD SCIENCE AND NUTRITION. (1-5 cr [may be repeated forcr]: prereq
6) Staff

FScN 5404. CURRENT ISSUES IN FOOD AND NUTRITION. (2-4 cr; prereq 15 cr food sCience and nutrition or #)
Staff

FScN 5622. HUMAN NUTRITION. (5 cr; prereq 1602, Bioi 3021. Phsl3051 or #) Morse

FScN 5642. FIELD EXPERIENCE IN COMMUNITY NUTRITION. (3-18 cr: prereq course In human nutrilion and #)
Doyle

FScN 5643. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (4 cr, §AgEc 5790. §PIPa 5200. §Soc 5675, §LACS
5280; enrollment limited; prereq sr or grad student. #) Doyle

FScN 5662. CLINICAL NUTRITION. (3 cr: prereq 5622, Bioi 3021 or #) Morse

FScN 5663. CLINICAL NUTRITION LABORATORY. (2 cr; offered SoN only; prereq 5662 or ~5662 or #)

FScN 5664. FIELD EXPERIENCE IN CLINICAL NUTRITION. (3-18 cr; prereq course in human nutrition and #)
Verstraete

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 cr; prereq #) Staff

FScN 8621. INDEPENDENT STUDY: NUTRITION. (1-9 cr; prereq 6) Staff

FScN 8622. ADVANCED HUMAN NUTRITION I. (5 cr; prereq 5622. B,oC 5002 or MdBc5101 orequivand #) Swan

FScN 8623. ADVANCED HUMAN NUTRITION II. (5 cr; prereq 8622, #) Hegarty
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MdBc 82191. BIOCHEMISTRY OF SPECIALIZED TISSUES. (3 cr; prereq 5752 or 5101) Van Pilsum

Nutr 8745. SEMINAR. (1 cr {may be repeated for cr]; prereq #) Staff

PubH 5380. APPLIED HUMAN NUTRITION. (3 cr; prereq #) Leon

OBSTETRICS AND GYNECOLOGY
See the Graduate Programs in the Health Sciences Bulletin.

OPERATIONS RESEARCH
Professor

John S. White (mechanical en9ineenng),
director of graduate study

John E. Anderson (mechanical engmeering)
Sant R Arora (mechanical engineering)
Robert Buehler (stat\stlcs)
Norman l. Chervany (management science)
Raymond 0 Collier (psycholo;jlcal

foundations)
Seymour Gelsser (statIstIcS)
Thomas R. Hoffmann (management

science)
Leonid HurWICz (economics)
Eugene A Jollnson (biometry)

E. Bruce Lee (electrical engineering)
Richard B McHugh (biometry)
Katsuhiko Ogata (mechanical engineering)
Edgar Flelch (mathematics)
Roger G, Schroeder (management

sCience)
William D. Sudderth (statistics)

Associate Professor

Carl R Adams (management sCience)
Fredertck N Bailey (electrical engineering)
Donald A. Berry (statistics)
Jay Goldman (mathematics)
Patrick J. Starr (mechanical engineering)

Prerequisites-For admission to the master's program, an adequate quantita
tive background including calculus, differential equations, linear algebra, and matrix
theory. A qualifying examination may be required. For admission to the Ph.D. pro
gram, a background in mathematics, statistics, and introductory operations research
comparable to that required for the master's degree in operations research; a qualify
ing examination may be required.

Language Requirement-None.

Master of Science Degree-Offered both under Plan A and Plan B. Candidates
must demonstrate proficiency in applied probability, statistics, stochastic systems,
and mathematical programming. The following minimum basic core of courses is
required:

Mathematical programming and optimization techniques-three courses
Probability and statistics-two courses
Stochastic systems-one course

Students must also demonstrate competency in computer programming at least
at the level of FORTRAN and must take a final oral examination.

Docto(s Degree-The program of study for all students will be developed in
consultation with their major adviser and must be approved by the graduate faculty
and the Graduate School. The following minimum basic core of courses is required:

Mathematical programming and optimization techniques-three courses
Probability and statistics-five courses
Stochastic systems-two courses

Students must also demonstrate competence in the use of computers. After
completion of the required course work, students must pass a written examination
on the basic core subjects and, subsequently, a preliminary oral examination, in
which they will be expected to demonstrate an in-depth knowledge of the core
courses and the related areas in which they have specialized and in which they plan
to do research and develop their dissertation.
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Pathology

OPHTHALMOLOGY, ORAL BIOLOGY,
ORTHOPEDIC SURGERY, and OTOLARYNGOLOGY

See the Graduate Programs in the Health Sciences Bulletin.

PATHOLOGY (Path)
Professor

Ellis S Benson. M.D.. head
Richard D. Estensen. M.D., d"ector of

graduate study
Khalil Ahmed, PhD.
W. Robert Anderson, M.D.
Miguel M. Azar. M.D., Ph.D.
John I. Coe. M.D
Agustin P. Dalmasso, M.D.
Louis P Dehner, M.D.
Jesse E Edwards. M.D
Esther F Freier. M.S.
Nelson 0 Goldberg, Ph.D.
Leonard Greenberg, Ph.D.
Franz Halberg, MD.
John Kersey. MD.
Paul H. Lober, MD, Ph.D
Takashl Okagakl, MO. PhD.
Kenneth A. Osterberg, M.D.
Norman B. Ratliff, Jr., M.D.
Juan Ros",. M.D.
Andreas Rosenberg, Ph.D.

R. Dorothy Sundberg, M.D., Ph.D.
Lee W Wattenberg. M.D
James G. White. M.D.
Jorge J. Yunrs, M.D.

Associate Professor

Barbara A. Burke, M.D.
Kazimrera GaJI-Peczalska, M.D.
Erhard Haus, MD., Ph.D.
Toni N. Mariani, Ph.D
Michael W Steffes, MD., Ph.D.
William R. Swaim. M.D.
Walld Yasmlneh, Ph.D.

Assistant Professor

Connie Clark. Ph.D.
Robert Click. PhD.
Leo T FUfcht, M.D.
Frederick H. Lott, M.D.
Robert E. T. Rydell, M.D.
Michael J. Wilson, Ph.D.

Prerequisites-For major work in pathology, a bachelor's degree in some area
of science and a course in biochemistry and in histology. A course in microbiology is
not required but is highly recommended.

Doctor's Degree-The Ph.D. with or without designation in pathology is offered.
The student is expected to maintain a B average in courses for both the major and
minor. The preliminary written examination, given at the end of spring quarter each
year, covers the basic concepts of the disease process. The preliminary oral exami
nation covers the graduate courses taken.

5101. PATHOLOGY. (6 cr: prereq regis 1st yr Med School grad students with #) Rosai. staff
General pathology.

5104x. AUTOPSIES. (Cr ar: prereq regis grad med or #) Staff

5105. DISEASES OF THE KIDNEY. (3 cr: prereq regis grad med or #) Statf

5106. DISEASES OF THE HEART. (1 cr: prereq regis grad med or #) Edwards

5107. INTRODUCTORY CYTOPATHOLOGY. (2 cr: prereq regis Phase B, 0 med or grad med .. others #)

5110x. SEMINAR: PATHOLOGY. (1 cr: prereq #) Staff

5111x. CONFERENCE ON AUTOPSIES. (1 cr: prereq regis grad med or #) Staff

5112. DIAGNOSIS OF TUMORS. (Cr ar: prereq regis grad med or #) Staff

5113x. SURGICAL PATHOLOGY. (Cr ar: prereq regis grad med or #) Rosai

5120. DISEASES OF THE LUNGS. (1 cr: prereq regis grad med or #) Staff

5121. DISEASES OF THE ALIMENTARY TRACT. (1 cr: prereq regis grad med or #) Staff

5124. VIRUSES IN THE PATHOGENESIS OF DISEASE. (Cr and hrs ar)

51255U. IMMUNOPATHOLOGY. (2 cr: prereq #) Gajl·Peczalska
Discussion of immunogenetIcs, function of whIte cells, surface markers, tumor immunology, autoimmu
nity, aging, and immunopathology of renal diseases.
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Fields of Instruction

5126su. TECHNIQUES IN IMMUNOPATHOLOGY. (1 cr: prereq #) Gajl·PeGlalska
TechnIques for the study of transplantatIon and fetal antigens, lyrlphocyte function, immunofluores·
cence, Immunochemistry. Eind serologic techniques in viral and autoimmune diseases.

5128. EXPERIMENTAL IMMUNOPATHOLOGY. (4 cr: prereq regIs med or grad med) Alar

5134. JOURNAL REVIEW. (1 cr; prereq regis med or grad med) Staff

5140. SEMINAR: EXPERIMENTAL CHRONOBIOLOGY. (1 cr) Halberg

5141. PROBLEMS IN EXPERIMENTAL CHRONOBIOLOGY. (Cr and hrs al) Halberg

5154. GYNECOLOGIC HISTOPATHOLOGY. (1 cr: prereq regIs Phase D med or grad med) Okagaki
Focus on dIagnostic problHms of gynecologic oncology and their clinical implications. Materials from
gynecolog c patients durin~ the week reviewed and discussed.

5160s. HUMAN CYTOGENETICS. (3 cr: prereq #; offered 1978-79 and alt yrs) Yunis
Chromosome structure anj function and genetic and clmical problems associated with the study of
human chromosomes.

5161s. HUMAN CYTOGENETICS LABORATORY. (2 cr; prereq #: offered 1978-79 and alt yrs) Yunis, staff
Techniques for study of mammalian and human chromosomes: cell culture. autoradiography, new tech·
niques for chromosome Id,:mtlflcation, and chromosome Isolation techniques.

5162s. HUMAN BIOCHEMICAL GENETICS. (3 cr: prereq #: offered 1979·80 and all yrs) Yunis
Molecular and genetic basis of genetic traits in mammals

5163s. HUMAN BIOCHEMICAL G;ENETICS LABORATORY. (2 cr; prereq 1;'; offered 1979-80 and alt yrs) Yunis,
staff

Biochemical techniques used in the study of human genetic traits.

5168f,w. SEMINAR: GENETICS. [1 cr: prereq #) Yunis

5169f,w,s,su. RESEARCH IN HUMAN GENETICS. (Cr ar: prereq #) Yunis

5170f,w,s,su. ADVANCED PROBLEMS IN MEDICAL GENETICS. (Cr ar; prereq #) Yunis, staff

5361. FORENSIC PATHOLOGY. 12 cr: prereq 5104 or eqUlv or L) Cae

81081-8109wt. MECHANISMS OF DISEASE I,ll. (3 cr per qtr: prereq MdBc 5100, 5101 or equiv, Anat 5103, 5104
or equlv or #:1 Ahmed, Estensen

General pathology IncludIng cell Injury and death, thrombosis, immunopathology. growth control and
carcinogenesis. cytogenet cs and mborn errors of metabolism, and acute and chronic inflammation.

8110s. PROBLEMS IN PATHOLOGY. (3 cr; prereq 8108. 8109) Ahmed, E,;tensen
Human pathology Including epIdemiology, pathogeneSIs and pathophysIology of selected disease proc
esses In areas of hematopathology, neuropathology, renal pathology, respiratory pathology, cardIovascu
lar pathology, gastrointestinal pathology, neuropathology, etc.

8122w. BAStC SCIENCE OF CANCER. (1 cr; prereq MdBc 5100 or equivi Wattenberg
Causes of cancer and mechanisms by which neoplasia is produce:L

8135s. BIOCHEMICAL ASPECTS OF CELL GROWTH AND CELL DAMAC;E. (2 cr prereq #) Ahmed
Current studies on biochHmical mechanIsms in model systems relating to (a) gene action, cell cycle,
phySiologIcal, and pathologIcal cell growth, and (b) cell damage and necrosIs.

8200f,w,s,su. ADVANCED PROBLEMS IN PATHOLOGY. (Cr ar; prereq #) Alar, Benson

8201 •. RESEARCH. iCr and hrs ar: grad students with necessary preliminary training may elect research, either
as majors or minors in pathology) Azar, Benson

8207. RESEARCH IN EXPERIMENTAL CHRONOBIOLOGY. (Cr and hrs ar) Halberg

8267. MECHANISMS OF CELLULAR MOTILITY AND RELATIONSHIP OF MOTILITY TO CELLULAR FUNCTION.
(:' cr: prereq MdE,c 5101 or #) Schollmeyer, staft

Biochemistry and structu"'e of contractile proteins and their relationship to cellular events in various
normal and pathologic settings

8270. IMMUNOHEMATOLOGY. 13 cr: prereq #) Alar
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 #) Alar
Review of basIc research outlines in immunobiology. Methodology, experimental outline, and signifi
cance. Group discussionE.

8273. ADVANCED IMMUNOBIOLOGY. (6 cr; prereq #) Azar, Dalmasso
Molecula' aspects of imm Jnopathology. Genetics of immune response. Genetic control of histocompati
bility. Difference of immu 10blasts. 1-B cell cooperation. Research review.
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Pharmaceutics

8274. MOLECULAR ASPECTS OF IMMUNOLOGY. (3 cr; prereq #) Dalmasso
• Molecular pathology ot Immunoglobulins and their Interaction Genetics of all types. Cell membranes.

Complement and molecular features of mediators of immunity

83201. IMMUNOGENETICS. (3 cr; prereq 5216 or #)
Use of genetics to understand immune phenomena

8701. ADVANCED NEUROPATHOLOGY. (Cr ar. §Neur 8703)

8702. SURVEY OF NEUROPATHOLOGY. (C, ar. §Neu, 8704)
Examination of specimens from current autopsies.

•
PEDIATRICS

See the Graduate Programs in the Health Sciences Bulletin.

PHARMACEUTICS (Phm)
Professor

Edward G. Rlppie, PhD, head, director
of graduate study (pharmaceutics)

Hugh F. Kabat, Ph.D.. director of graduate
study (hospital pharmacy)

Associate Professor

Kenneth W. Miller, Ph D
Kenneth G Nelson. PhD
Ronald J. Sawchuk. Ph.D.

Pharmaceutics is concerned with the elucidation, analysis, and means of control
of the physical chemical properties of drugs and their dosage forms as they influence
availability to the site of action in the living organism. Such studies include the
investigation of the functional relationships existing between tissue or body fluid
concentrations of drugs or related compounds and the rates or mechanisms of their
absorption, distribution, metabolism, excretion, and pharmacological activity. Thus
the area is broad, allowing for specialization ranging from highly physical to strongly
biological orientations.

PROGRAM IN HOSPITAL PHARMACY

Degrees Offered-M.S., Plan A or Plan B.

Prerequisites-A degree from a college of pharmacy and an exceptional scho
lastic record. Evidence of personal capability and fitness for work in the hospital field
is also an essential requirement.

Language Requirement-Students taking the degree under Plan B (without
thesis) are not required to offer a language; those taking a Plan A degree (with thesis)
must offer one.

Minor Fields-The choice of minor fields of study may vary considerably de
pending on the research interest of the student. The selection of courses will be made
after consultation with the adviser.

Final Examination for the Master's Degree-Oral.

PROGRAM IN PHARMACEUTICS

Degrees Offered-M.S., Plan A and Plan B; Ph.D.

Prerequisites-A degree from a college of pharmacy and an exceptional scho
lastic record. Consideration will also be given to applicants who are graduates of
institutions other than colleges of pharmacy, provided their undergraduate course
work satisfies the prerequisites for the graduate course work in pharmaceutics.
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Fields of Instruction

The department offers a comprehensive program of course work and research
opportunities leading to the M.S. and Ph.D. degrees. A basic background in the «
physical and biological sciences is provided as a firm foundation for the study of
modern pharmaceutics. The broad scope of the program affords the student an
opportunity to elect a course of study that best meets his or her individual needs and
interests. Minor fields that are particularly desirable include chemistry, chemical
engineering, biochemistry, biometry, and pharmacoloflY.

Language Requirement-For the master's degree. none. For the Ph.D. degree,
the option of one foreign language or a collateral field of knowledge chosen with the 1

consent of the director of graduate study. The choice of option must have the
approval of the major adviser.

To satisfy the collateral field requirement, the student must complete a total of 9
credits in courses numbered 5000 or above, with grades of at least C. Courses that are
a part of the major may not be included.

Master's Degree Final Examination-Oral.

Minor--The choice of courses to be presented in fulfillment of a minor will be
made in consultation With the adviser.

5670-5680. BIOPHARMACEUTIC5-0RUG INFORMATION EVALUATIOIl. (4 cr per qtr; prereq 5th yr, 5640, Phcl
5102; 3 lect hrs. one workshop per wk) Miller, Sawchuk

PrOCeSSE!S of drug abSOfJtion, distribution, metabolism, and excretion in vivo. Statistical methods and
procedures from critical evaluation 01 current literature dealing with those subjects.

5696." PREPARATION OF PARENTERAL PRODUCTS. (3 cr. prereq #) Nelson
Principles and prOCedUrE!5 involved in manufacture of parenteral products.

5699" SPECIAL PROBLEMS IN PHARMACEUTICS. (Cr ar; prereq #) Staff
Problems in formulation, production, and evaluation of pharmacl3utical products.

8100.. SEMINAR: PHARMACEUTICS. (1 cr; required of majors in pharrnaceutlcs) Staff

8101. READINGS IN PHARMACEUTICS. (1 cr; prereq #) Staff
Current literature.

8200.. RESEARCH PROBLEMS. (Cr ar; prereq #) Staff
Experimental investigation of problems in pharmaceutics.

8410. STABILIZATION OF PHARMACEUTICALS. (3 cr; prereq Chem 5S031 Staff
Application of physicochemical pnnciples (e.g., chemical kinetics) to elucidate and minimize stability
problems in pharmaceutical systems.

8420-842,.. PHARMACOKINETICS. (3 cr per qtr; prereq 5680, Math 144'1, or #; offered when demand warrants)
Mrller, Sawchuk

Application of compartmental models to study of absorption, distribution, metabolism, and excretion of
drugs. Introduction to and use of analog computer in determination of model parameters. Techniques of
drug ad"T1lnlstration and biological fluid sampling in laboratory a.nimals.

8430. DRUG TRANSPORT. (3 <:r; prereq Chem 5503) Nelson
Theory of dIffusional transport of drug molecules with applications to pharmaceutical dosage forms.

8440. PHYSICAL PHARMACY. (4 cr; prereq 5860 and survey course in physical chemistry or #; 4 hrs per wk;
offered when d"mand warrants) Ripple

Application of physical chemical relationships between drugs anlj their formulations for optimization of
blOavailability.

8441. PHYSICAL CHEMISTRY, (3 cr; prereq 5680 and survey course in physical chemistry or #; offered when
demand warrants) RIpple

Physical and physical cremlcal properties ot drugs In solid state form as related to their bioavailability.

8442. PHYSICAL PHARMACY LABORATORY. (1 cr; prereq 5680, ~8441, and a survey course in physical
chemistry or #: offered when demand warrants) Rippie

Laboratory experimental Ion dealing with application of physical and chemical information to dosage form
design.
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Pharmacognosy

PHARMACOGNOSY (Phcg)
Professor

E. John Staba, Ph.D, chairman,
director of graduate study

Associate Professor

Yusuf Abul-Hajj, PhD

Assistant Professor

Daniel G Miller, PhD

The graduate program in pharmacognosy provides an opportunity to study the
medicinals in biological systems from one of the four following perspectives: micro
biological, biochemical, immunological, botanical. Because of the multidisciplinary
nature of pharmacognosy, each student's program will be constructed to meet her or
his specialized needs and interests. The student may be engaged in interdisciplinary
studies with other University departments such as anthropology, biochemistry,
botany, microbiology, medicinal chemistry, chemistry, pharmacology, and
pharmaceutics.

Degrees Offered-M.S. under Plan A (Plan B by special arrangement); PhD.

Prerequisites-A degree from an accredited college of pharmacy and a superior
scholastic record. Consideration will also be given to applicants who are graduates
of institutions other than colleges of pharmacy.

Language Requirement-For the M.S. degree, none. For the Ph.D. degree, a
reading proficiency in French, German, Russian, Chinese, or Japanese is required.

58105. MEDICINAL PLANTS. (2 cr; prereq #) Sfaba
Survey of the biologic, biochemIcal, and economic features of natural drugs and their constituents.
EmphasIs on drugs from higher plants.

58201. INTRODUCTORY PHARMACOGNOSY. (3 cr: prereq MicB 3103. MedC 5440 or #) Miller
Principles of immunology and allergy, pathogenic microorganisms, and treatment or prevention of
disease states with immunizing biologicals.

58305. INTRODUCTORY PHARMACOGNOSY. 12 cr: prereq MieB 3103, Phar 5440 or #) Staba
Production, constituents, metabolism, and therapeutic USeS of drugs containing antibiotics and enzymes,
and pharmaceuticals of blood Origin.

5840w. INTRODUCTORY PHARMACOGNOSY. (3 er; prereq MieB 3103. Phar 5440 or #) Abul Hajj
Production, constituents, metabolism, and therapeutic uses of drugs containing hormones, vitamins, and
alkalOids.

58501. INTRODUCTION TO RESEARCH. (2 er: prereq #: offered 1979 and alt yrs) Stafl
Required of all graduate students DiSCUSSion of research tools, analytical appraisal of current literature.
and design of research proposals

5860w. ANTIBIOTICS. (2 cr: enrollment limited: prereq 5830 or #: offered 1979-80 and alt yrs) Staba
Natural antibiotic substances. Methods of productIOn, bIosynthesis, extraction, and assay; chemical,
pharmaceutical, and chemotherapeutic properties. Emphasis on antibiotic development and manufac·
ture.

58701. HORMONES. (2 er; prereq #: offered 1979-80 and alt yrs) Abul-HaJj
Biosynthesis, chemistry, biochemical functions, mechanisms of actions, production, and uses.

58801. PHARMACEUTICAL IMMUNOLOGY. (2 er; enrollment Jlmited: prereq #)
Selected topics dealing with pharmaceutical and clinical aspects of Immunology

5899. SPECIAL PROBLEMS IN PHARMACOGNOSY. ICr ar; prereq #) Staff
Microbiology, chemistry, or biology of mediCinal natural products

8100w. MEDICINAL PRODUCT ISOLATION AND IDENTIFICATION. 14 er; prereq 5810 or #) Staff
IsolatIOn and Identification of selected natural product types (eg., steroids, terpenes, phenylpropldes,
alkaloids, glyeosides. pigments)

83001. PHARMACEUTICAL CELL SYSTEMS. 14 er: prereq #: offered 1980 and alt yrs) Staff
Laboratory exercises demonstrating the uses of cellular techniques In production, blOtransformation, and
assay Of, antibiotics, steroids, alkalOids, growth regulators, and other useful compounds by mlcroorga·
nlsms, tissue cultures, and extracellular enzyme preparations.

8400. SELECTED TOPICS. (3 er) Staff
Lectures and discussions on topics varying from quarter to quarter according to staff availability and
needs of department.
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Fields of Instruction

8500. PHARMACOGNOSY SEMINAR. 11 crl Staff

8600w. READINGS IN PHARMACOGNOSY. (1 cr; prereq #) Staff
Evaluation of current literature.

8900x. RESEARCH IN PHARMACOGNOSY. (Cr ar; prereq #) Staff

PHARMACOLOGY (Phcl)

I
I
I
I•!

Professor

Frederick E Shideman. MD" PhD..
head. director of graduate stUdy

Marion W. And"rs. D.V.M. Ph.D.
Nelson D. Goldoerg. Ph.D.
Norman O. Holte. DDS
Gilbert J Mannering, PhD.
Jack W. Mill"r. Ph.D.
Bernard L. Mirkin. MD., PhD.
Sheldon B. Sparber, Ph.D.
Akira E Tak"morl. Ph.D
Lawrence C Weaver, PhD.
Ben G. Zimmerman, PhD.

Associate ProfesBor

Patrick E. Hanna, PhD.
Jordan L. Holtzman. M.D., Ph.D.

Donald B. Hunnlnghake, M.D.
Mark R Montgomery, PhD
AloysIUS J. Quebbemann. PhD.
Norman E. Sladek. PhD.

Clinical Associate Professor

James F. Cumming. MD .. PhD.

Assistant Profet.:sor

James I. Ausr,an, MD. PhD.
Earl W. Dunham, PhD.
Thomas F. Rolewlcz. MD., PhD.
SharanJeet Singh. MD.
George L. Wi cox. Ph.D.

Pharmacology is a broad science that deals with the interactions between drugs
or other chemicals and living organisms or life processes at all levels of organization.
Facilities are available for most types of training and research in this field. For those
primarily interested in toxicology or psychopharmacology, appropriate programs
are available. Excellent opportunities exist for cooperative clinical research with
members of the staff who hold joint appointments in clinical departments of the
Medical School and are members of the Division of Clinical Pharmacology of the
Department of Pharmacology.

Graduate training in pharmacology is usually oriented toward the PhD. degree.
The M.S. degree is offered only under special circumstances.

Several graduate fellowships, research assistantships, teaching assistantships,
or traineeships are usually available.

Degrees Offered-Ph.D.; and, under special circumstances, the M.S. under
Plan A.

Prerequisites-Students should be well grounded in the biological and physical
sciences.

Major-The student must complete Phcl 5111 (or an acceptable alternative),
8203,8204,8211,8212, and any three other advanced major courses (8206, 8208, or
8214 through 8219) totaling a minimum of 5 credits. Prerequisite courses include
physiology and biochemistry. Additional requirements are courses in histology,
statistics, calculus, microbiology, and such others as may be indicated by the major
adviser.

Minor-The student must complete 22 credits of course work including Phcl
5111 (or an acceptable alternative), 8211 or 8212, and a maximum of 6 credits of
seminar, of which at least 3 credits are in 8204.

Language Requirement-For the master's degree, foreign language study is not
required. For the Ph.D. degree, either one foreign language or additional course
work approved by the department is required. Routinely acceptable languages for
the PhD. degree are French, German, Italian, Russian, and Spanish.
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Philosophy

5110. PHARMACOLOGY A. (3 cr; prereq regis med or #) Shideman, staff
Lectures and laboratories on general principles of pharmacology and autonomic and central nervous
system drugs

5111. PHARMACOLOGY B. (5 cr; prereq 5110 or #) Shideman, staff
(Continuation of 5110) Lectures and laboratories on the major classes of drugs not considered In 5110.

8203. RESEARCH IN PHARMACOLOGY. (Cr and hrs ar; prereq #) Shldeman, staff

8204. SEMINAR: SELECTED TOPICS IN PHARMACOLOGY. (3 cr on completion of 3 qfrs; prereq 5111 or #)
Dunham. Sladek, staff

82061. SEMINAR: MICROASSAY OF DRUGS. (1 cr; prereq Chem 3101 or #; offered 1979-80 and alt yrs)
Holtzman, sfatl

Review 01 analytical methods for Identification and quantlta1ion of drugs in body fluids, with emphasis on
instrument and radiometric technics. BasIc principles, applications, and limits of each method. Demon
strations.

8207. SEMINAR: PSYCHOPHARMACOLOGY. (3 cr on completion of 3 qtrs; prereq #) Sparber. statl
Selected tOPICS on behavioral aspects of drug action

82085. NEUROPSYCHOPHARMACOLOGY. (3 cr; prereq 5111, Psy 5018. Psy 5062 or #) Sparber, sfatl
Lectures on methodologIes currently used to study relatlonshlps between drugs and bIochemical. behav
ioral, and neurophysiological consequences. Discussions of functional biogenic amine, peptidergic, and
other pathways; how specific manipulations result in altered neuronal function and behavior; and theories
of feedback mechanisms, induction, and inhibitIon. Theories of tolerance to or dependence on stimulants.
hallucinogens, depressants, and opiates

8211w. PHYSIOLOGICAL DtSPOSITION OF DRUGS. (3 or 4 cr; prereq MdBc 5101 or equiv or #) Mannering, staff
PrinCiples underlying absorption, distribution, biotransformation, and excretion of drugs

82125. PHARMACODYNAMICS. (3 cr; prereq 5111 or #) Sladek. sfaff
Lectures and laboratory experiments for studying phySiological, biochemical, and behavioral effecfs of
drugs

82145. TOXICOLOGY. (3 cr: prereq MdBc 5101 or equlv or #; offered 1979-80 and alt yrs) Anders, 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.

8215w. CHEMOTHERAPY. (2 cr; prereq 5111 or equiv, MdBc 5101 or equiv. MlcB 5105 or equiv or #; offered
1978-79 and alt yrs) Sladek. staff

General principles of antimicrobial and antineoplastic chemotherapy, with emphaSIS on mechanisms of
action and bases for selective toxicity. Lectures, outside reading, discussion periods, and demonstrations

8217w. CARDIOVASCULAR-RENAL PHARMACOLOGY. (3 cr. prereq 5111 or equlv or #; offered 1979-80 and alt
yrs) Goldberg. Quebbemann, Zimmerman. staft

Lectures on neurogenic and humoral control of the cIrculation, transport, and me1abolism in the kidney.
and bIOchemical and molecular aspects of hormone and neurohormone actions inclUding mechanisms by
which pharmacological agents affect these systems.

82195. ADVANCED TOXICOLOGY. (1 cr; prereq 8214 or #; offered 1978-79 and alt yrs) Anders, Monfgomery
Lectures on the biochemical mechanisms of intoxicatIOn by selected compounds.

PHILOSOPHY (Phil)
Professor

John R. Wallace, chairman
John S. Earman
Keith Gunderson
William H, Hanson
Jasper S HopkinS
H. E Mason
Grover E Maxwell
Rolf E. Sartonus
Burnham Terrell

Associate Professor

Douglas E. LewIs, director
of graduate study

Norman 0 Dahl
John Dolan
Marcia M. Eaton
Sandra L, Peterson
Michael Root
C. Wade Savage

Assistant Professor

Allen B. Buchanan
Vicki Lynn Harper

Degrees Offered-MA (Plan A and Plan B); PhD.
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Fields of Instruction

Emphases Available Within the Major-History of philosophy, logic, metaphys
ics and epistemology, philosophy of language, philosophy of science, ethics, aes
thetics, social and political philosophy, philosophy of religion.

Prerequisites-Recognizing that evidence of ability to pursue graduate study in
philosophy is diverse, the department does not specify prerequisites for admission.
Normally, successful applicants have a broad undergraduate academic background
that includes some courses in philosophy.

Students normally submit a completed application, GRE aptitude test scores,
and two or three letters of recommendation by January 15. Decisions can be ex
pected in March. Students usually begin in the fall quarter, but in exceptional cases
entry in other terms may be permitted.

Program Requirements-Candidates for the master's degree must exhibit com
petence, through course work or examination, in the history of philosophy, and must
pass a final oral examination on their work. Candidates for the Ph.D. degree must
exhibit competence in the history of philosophy and log IC 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 Requirement-There is no general language requirement for an M.A.
or a PhD. degree Students decide in consultation with their adviser whether a
language will be included in their program.

Further details about the program are presented in the publication Instructions
for Graduate Students, available from the Department of Philosophy.

5003. AMERICAN PHILOSOPHY. (5 cr; prereq 1002 or 1 qtr history of philosophy or #)
Selected American philosophers; e.g .. Edwards, Pierce. James, Dewey, Lewis.

5004. SOCRATIC DIALOGUES. (5 cr; prereq 3001 or #) Harper. Hopkins. Lewis, Peterson
Early Socratic dialogues at Plato with emphasis on Socratic menloJ and paradoxes.

5005. PLATO. (5 cr; prereq 300 I or #) Harper, Hopkins, Peterson
AnalysIs of major dialogues.

5008. ARISTOTLE. (5 cr; prereq 1 qtr history of philosophy or #) Dahl, Harper, Peterson
Selected passages from major works

5012. PLATO AND ARISTOTLE. (5 cr; prereq 3001 or #; offered when feasible) Dahl. Harper, Peterson
Comparative prese'ltation of metaphysical and epistemological views; problem of universals.

5020. PROBLEMS IN POST-ARISTOTELIAN PHILOSOPHY. (4 cr. §Clas 5020; prereq 3001 or 3002 or 5008 or
5012 or Clas 5085 or Clas 5086 or #) Harper

Problems in philosophy after Aristotle and before Augustine. Topics may include Stoics, Epicureans.
Cymcs, SceptiCS, neo-Pythagoreans, middle and late Platonists.

5021. MEDIEVAL PHILOSOPHY. (5 cr: prereq 3001, 3002 or #) Hopkins. Terrell
Selected tOPiCS In writings of medieval philosophers; e.g., Augustine, Anselm, Aquinas, Scot US, and
Ockham

5033. RATIONALISM. (5 cr; p",req 3003 or #; offered when feasible) L,awis
Philoso~hles of Descartes, Splnoza, and Leibniz.

5034. DESCARTES. (5 cr: prer"q 3003 or #) Lewis. Root
Philosophical works.

5035. SPINOZA. (5 cr: prereq 3003 or #; offered when feasible) Lewis
The EthIcs.

5036. LEIBNIZ. (5 cr: prereq 3003 or #; offered when feasible) Dahl, Earman. LewIs. Wallace
Selectee philosophical writings

5037. LOCKE AND LEIBNIZ ON LANGUAGE AND MIND. (5 cr; prereq 5 cr in philosophy or #) Gunderson, Root
Locke's Essay. Books I and Ill. and Leibnjz's reply in New Essays; relating the controversy to current and
hlstoncal issues concerning language and the mind.

5041. LOCKE. (5 cr; prereq 3003 or #) Gunderson, Lewis. Terrell
The Essay Concerning Human Understanding.

5042. BERKELEY. (5 cr; prereq 3003 or #) Lewis. Terrell
Philosophical works.
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5043. HUME. (5 cr; prereq 3003 or #) Lewis. Terrell
Hume's TreatISe and Inquiry.

5044. LATER EMPIRICISM. (5 cr; prereq 3003 or #: offered when teaslble) Terrell
Empiricist traditions, principally in Great Britain, from Hume to Russell.

5046. KANT. (5 cr: prereq 3003 or 3004 or #) Buchanan. Dahl. Mason
Selected passages from major works.

5052. BRENTANO. (5 cr: prereq 3003 or #: offered when feasible) Terrell
Philosophy of Franz Brentano: significance in background of contemporary philosophy.

5054. KIERKEGAARD, (5 cr; prereq 1 qtr history of philosophy or #) Mason
Major philosophical works.

5055. SOCIAL AND POLITICAL PHILOSOPHY OF KARL MARX. (5 cr: prereq 3004 or #) Buchanan. 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 WITTGENSTEIN. (5 cr; prereq 5231 or 3003 or #) Mason
Philosophical Investigations.

5076. THOREAU. (5 cr: prereq 5 cr in philosophy or #) Dolan
Walden and selected essays.

5101. METAPHYSICS. (5 cr; prereq 1 qtr history of philosophy or #) Dolan, Earman. Wallace
Philosophical theories concernmg nature of reality.

5105. THEORY OF KNOWLEDGE. (5 cr: prereq 1001 or 3201 or #) Dolan, Ea'man. Maxwell. Savage
Problems and concepts involved in the explanation and justification of claims to knowledge

5201. ELEMENTS OF SYMBOLIC LOGIC I. (5 cr. §3201) Dahl. Dolan, Hanson, Wallace
Development of a formalized language. Syntax and semantICS of sentential and first-order predicate logic
Deductive systems.

5202. ELEMENTS OF SYMBOLIC LOGIC II. (5cr, §3202; prereq 3201 or 5201 or #) Dahl. Dolan, Hanson, Wallace
Further study of first-order predicate logic: IdentIty, axiomatic development. VarIOus metatheorems:
soundness, consistency, and completeness.

5203. INTERMEDIATE SYMBOLIC LOGIC. (5 cr: prereq 3202 or 5202) Hanson. Wallace
Axiomatic development of first-order predicate logic and first-order number theory; proofs of limitative
results such as undecidability of predicate logic and mcompleteness of number theory Significance of
limitative results.

5211. NONCLASSICAL LOGICS. (5 cr; prereq 3202 or 5202 or Math 5162 or #) Hanson
Axiomatic and semantic treatment of propositional and predicate modal logics; problems involved in
interpretmg modal languages; problem of formalizing the notion of entailment.

5221. PHILOSOPHY OF LOGIC. (5 cr; prereq 3202 or 5202 or Math 5162 or #) Hanson. Wallace
Logic and reality; relation of logic to mathematiCs; theory of descriptions, paradoxes; identity

5231. PHILOSOPHY OF LANGUAGE. (5 cr: prereq 1001.3201, or 5201 or #) Dolan. Mason. Peterson. Root,
Wallace

Central topics In the philosophy of language. theories of reference. linguistic truth. relation of language
and thought, translatJOn and synonymy

5232. TOPICS IN THE PHILOSOPHY OF LANGUAGE. (5 cr; prereq 3231 or 5231 or #) Dulan, Mason. Peterson,
Root. Wallace

Detailed stUdy of topics surveyed in 5231 or other topics central to the philosophy of language.

5301. HISTORYOF ETHICS: BRITISH MORALISTS. (5 cr: prereq 1003 or 1qtr history 01 philosophy or #) Terrell
Ethical theory in Great Britain from 17th through 19th centuries

5302. HISTORY OF ETHICS: SELECTED CLASSICAL MORALISTS. (5 cr: prereq 1003 or 1 qtr history of philoso
phy or #) Buchanan, Dahl

Moral philosophy outsldeol Bntlsh tradition (see 5301) Specltic tOPiCS announced In the Class Schedule

5311. ETHICAL THEORY. (5 cr: prereq 1003 or #) Dahl. Mason. Sartorius. Wallace
InvestIgatIon of representative theories on the nature and JUstIfication of moral judgments.

5312. FACTS, VALUES, AND THE OBJECTIVITY OF ETHICS. (5 cr; prereq 1003 or #) Buchanan. Dahl. Mason
Main sources 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. (5 cr: prereq 1003 or 1004 or 5311 or #) Buchanan. Mason
PhilosophIcal accounts of the concept and prinCiples of justice.

5324. ETHICS AND EDUCATION. (5 cr: prereq 10 cr philosophy or education or #) Terrell
Recent studies relating ethical theory and philosophy of education; theories of moral development and
moral education.
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5414. POLITICAL PHILOSOPHY. (5 cr; prereq 1004 or #) Buchanan, Dolan, Sartorius
Central concepts and pnnclpal theones of political philosophy,

5415. PHILOSOPHY OF LAW, (5 cr; prereq 1003 or 1004 or 3302 or social science major or #) Sartorius
Analytical accounts of law and legal obligation,

5501. PRINCIPLES OF AESTHETICS, (5 cr; prereq 3502 or #) Eaton, Gunderson
Standards of evaluation: a,esthetic experience: representation, meaning.

5512. PHILOSOPHY AND LITERARY CRITICISM. (5 cr; prereq 5 cr in philosophy or #) Eaton, Gunderson,
Wallace

Goals and alms of literary c -iticism and the problems which arise in aitempting to justify various principles
of criticiSM. •

5521. PHILOSOPHY OF RELIGION, (5 cr; prereq IOcr in philosophy) Hopkins
Grounds and sanctions of religion, according to various philosophies.

5601. PHILOSOPHY OF SCIENCE. (5 cr; prereq 1001 or 3201 or #) Earman, Maxwell
Meaning, methods, and implications of modern science. Basic concepts, presuppositions, and proce
dures.

5602. DETERMINISM AND CAUSATION, (5 cr; prereq 1001 or #) Earman
Introduction to attempts to analyze concepts of determinism and causation and their importance for
science and human affairs

5611. PHILOSOPHY OF THE SOCIAL SCIENCES I. (5 cr; prereq 15 cr philosophy or social sciences or #1
Sartorius

Criteria for describing and explaining human actions; problems of objectivity, reduction, freedom.

5612. PHILOSOPHY OF THE SOCIAL SCIENCES II. (5 cr: prereq 5611; olfered when feasible)
IntenSIve study of certain lopics in 5611, plus analysis of models and measurements.

5613. RELATIVISM, (5 cr; prereq 1002 or #) Mason, Root, Wallace
Attempts of philosophers, social sCIentists, and students of literaturE! to understand aspects of human life
and discourse by appealin9 to alleged relativities of concepts and institutions to culture, language, world
view, or conceptual scheme.

5615. MINDS, BODIES. AND MACHINES, (5 cr; prereq 5 cr in philosophy or #) Gunderson
Philosophical relevance of cybernetiCs, artifIcial intelligence, and computer simulatIOn.

5621. PHILOSOPHY OF HISTORY. (5 cr: prereq 10 cr philosophy or 15 CI' history) Hopkins, Mason
Philosophical interpretations Of history; philosophical aspects of historical methods.

5631. LOGIC OF SCIENTIFIC REASONING, (5 cr, §3631·, prereq 1001 or 3201) Hanson, Maxwell, Savage
Principles of scientifIc method; contemporary approaches to scientific inference.

5701, SURVEY OF CONTEMPORARY PHILOSOPHY, (5 cr: prereq 3003 or #) Staff
Current systematic and critical philosophies, as represented by th,,,r prinCipal exponents.

5720, 5730, 5740, STUDIES IN CONTEMPORARY PHILOSOPHERS. (5 cr per qtr; prereq 3003 or #) Staff
Specific tOPICS announced in the Class Schedule.

5760, 5770, SELECTED TOPICS IN PHILOSOPHY. (5 cr per qtr: prereq 5 upper division cr in philosophy or #)
Staff

Philosophical problems of contemporary interest. Specific topics announced in the Class Schedule.

5781. CONTEMPORARY EXISTENTIALISM. (5 cr; prereq 3003 or 3004 or 5054 or #) Hopkins, Mason
Writings clf eXIstentialist philosophers since Kierkegaard.

5911. PHILOSOPHY IN MODERN LITERATURE, (5 cr; prereq major or minor in philosophy or literature or #;
offered when feaSible) Eaton, Terrell, Wallace

Basic philosophical ideas in modern civilization expressed in major works of literature.

5970,5990, DIRECTED STUDY AND RESEARCH. (1-5 cr per qtr; prereq #) Staff

8090. SEMINAR IN HISTORY OF PHILOSOPHY. (5 cr [may be repeated for cr); prereq #) Staff

8110.8120, SEMINAR: METAPHYSICS. (5 cr per qtr [may be repeated for cr]; prereq 5101 or #) Staff
Topics in metaphysics. Specific topics announced in the Class Scnedule.

8130,8140. SEMINAR: EPISTEMOLOGY, (5 cr per qtr [may be repeated for cr]; prereq 5105 or #) Staff
Problems In the theory of knowledge. Specific tOPiCS announced in the Class Schedule.

8180. SEMINAR: PHILOSOPHY OF LANGUAGE. (5 cr [may be repeated for cr]; prereq #) Staff

8210. SEMINAR: LOGICAL THEORY, (5 cr [may be repeated for cr]; prereq 5201, 5202 or #) Staff
Selected topics in the philosophy of logic.

8310,8320. SEMINAR: MORAL "HILOSOPHY, (5 cr per qtr [may be repeated tor cr]; prereq 5311 or #) Statf
Systematic stUdy of concE,pts and problems relating to ethical discourse.
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• 8410. SEMINAR: PHILOSOPHY OF LAW. (5 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. (5 cr lmay be repeated for cr]; prereq #) Eaton, Gunderson
Problems in aesthetics. Specific tOPiCS announced In the Class Schedule.

8550. SEMINAR: PHILOSOPHY OF RELIGION. (5 cr [may be repeated for cr]; prereq 5521 Or #) Hopkins
Conceptual structure of religion.

8610. SEMINAR: PHILOSOPHY OF THE PHYSICAL SCIENCES. (5 cr [may be repeated for cr]; prereq #)

8630. SEMINAR: LOGIC OF THE EXACT SCIENCES. (5 cr [may be repeated for cr); prereq #) Maxwell

8640. SEMINAR: PHILOSOPHY OF PSYCHOLOGY. (5 cr [may be repeated for cr]; open to advanced grad
students In philosophy or psychology wilh wfltten consent)

8650. SEMINAR: PHILOSOPHY OF THE SOCIAL SCIENCES. (5 cr [may be repeated for cr]; prereq #)

8690. RESEARCH IN PHILOSOPHY OF SCIENCE. (5 cr [may be repeated for cr]; prereq #) Earman, Gunderson.
Maxwell. Savage

8970,8990. DIRECTED STUDY AND RESEARCH. (1-5 cr per qtr; prereq passing grade on written prelim exam for
PhD In philosophy) Staff

PHYSICAL THERAPY (PMed)

Corinne T. Ellingham. M.S.
Donna L. Pauley. B.S.

John D Allison, M.S.
A. Joy Huss, M S.
Martin O. Mundale, MS.
James F. Pohtilla, M.S.

Assistant Professor

Professor

Frederic J. Kottke. M.D.. Ph.D.. head
Thomas P. Anderson. MD.
Essam A. Awad, MD. PhD.
Glenn Gullickson, Jr.. MD. PhD.
William G. Kubicek. Ph.D.

Assesiate Professor

Helen V Skowlund. M.S.. director
of graduate study

Graduate study in physical therapy is open to qualified candidates who wish to
prepare themselves for a career in teaching, investigation, or administration. The
curriculum is planned to meet Graduate School requirements and to provide stu
dents with academic studies and clinical experience to meet individual goals.

Qualified physical therapists desiring to prepare for a career in public health are
advised to contact the School of Public Health for information regarding the M.S. and
M.P.H. programs in physical therapy.

Prerequisites-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. Candidates must have
completed their baccalaureate degree with satisfactory scholastic achievement in
the sciences to justify graduate work. Two years of clinical experience in physical
therapy are required. Applicants should submit a resume, a statement of their goals,
and three letters of reference attesting to personal, academic, and professional
qualifications. Submission of Graduate Record Examination (GRE) scores is recom
mended but not required. Applicants should submit the resume, reference letters,
and GRE scores to the director of graduate study in physical therapy. Summer or fall
entry is advised.

Master of Science Degree-Offered under both Plan A and Plan S.

Minor-Students who major in physical therapy under Plan A may elect a tradi
tional minor in anatomy, educational psychology, psychology, public health, or
education.

Related Fields-For Plan S, or the Plan A related fields option, a minimum of 8 of
the required credits must be outside the major. The related fields should be selected
by students in consultation with their major adviser, with consideration of their
background and goals. Suggested fields include education, educational administra-
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tion, history and philosophy of education, psychology, sociology, public health, child
psychology, and business administration.

Language Requirement-None.

Examinations-All candidates take a final oral examination.

Minor in Physical Therapy-Offered only to qualified physical therapists major
ing in an allied field. Choice of courses to be presented in fulfillment of requirements
will be made in consultation with the adviser.

5182. FUNCTIONAL NEUROANATOMY AND NEUROPHYSIOLOGY. (5 cr)

5291. SEMINAR: CONTEMPORARY ISSUES IN PHYSICAL THERAPY. (2 cr) Ellingham, Pauley
Issues in the health care celivery system as they relate to practice of physical therapy.

8103. PHYSICAL THERAPY CLINIC. (Cr and hrs ar: prereq physical therapist) Kottke. Gullickson, Awad. Easton
Clinical physical therapy in adult and pediatric rehabilitation.

8130. CURRENT LITERATURE SEMINAR IN PHYSICAL THERAPY. (1 cr per qtr) Stalf
Current 1l1erature In phYSIcal therapy and related medical fields.

8135. ADVANCED KINESIOLOGY. (3 cr) Mundale, Pohtilla
Functional anatomy stressing anatomical, phySiological, and biomechanlcal aspects at normal and
pathological human motio 1. Lecture with laboratory to include various techniques available for analysis.

8140. PHYSIOLOGICAL ASSESSMENT IN PHYSICAL THERAPY. (1 cr) ~llison

IntroductIon to objectIve methods of assessing function of neuromuscular, cardiovascular, and percep
tual motor systems.

8150. RESEARCH METHODOLOGY IN PHYSICAL THERAPY: ELECTROMYOGRAPHY AND NERVE CONDUC·
TION. (3 cr) Allison. Awad

8161,8162. CLINICAL MEDICINE IN REHABILITATION. (3 cr per qtr) Kottke

8170. SPECIAL TOPICS IN PHYSICAL THERAPY. (1 cr per qtr: prereq #) Stalf
Advanced seminar. Topics vary from quarter to quarter. Prepared papers required.

8171. ADMINISTRATION OF PHYSICAL THERAPY SERVICES. (1-3 cr: prereq #)
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 objective~; of phySical therapy educatIon, adminls'~ratlvestructure. CUrriculum, and ac~

creditatlon. 8172: Lectures and discussion. 8173: Clinical practice: analysis and construction of courses of
study.

8180,8181. PHYSIOLOGICAL BASES FOR THERAPEUTIC EXERCISE. (3" per qtr: prereq #) Kottke. Mundale
Lectures on physiology underlying therapeutic use of exercise.

8185. PROBLEMS IN PHYSICAL THERAPY. (Cr ar; prereq phySical therapist)

8188. TEACHING PRACTICUM. (Cr ar [max 8J: prereq #) Staff
Supervised experience in teaching and evaluation: development of skills in effective use of instructional
materrals in lecture and laboratory courses.

8192w. RESEARCH DESIGN IN PHYSICAL THERAPY. (3 cr: prereq #) Skowlund
Critical appraisal of currl3nt Medical literature: fundamentals of research deSign and techniques of
medical wrrting.

8193.· RESEARCH PROBLEMS IN PHYSICAL THERAPY. (Cr ar: prereq 8'192 or #) Allison. Mundale, Skowlund
Independent stUdy utiliZIng methods of research appropriate to phySical therapy,

8195. RESEARCH IN PHYSICAL THERAPY. (Cr ar: prereq 8192 or #) AI ison. Kottke. Mundale, Skowlund

8211. ELECTRONICS IN PHYSICAL MEDICINE. (2 cr) Kubicek

8230. LEADERSHIP TRAINING FOR INTERDISCIPLINARY SETIINGS. (1 cr) Rosenberg

PHYSICS (Phys)
Professor

Walter V Weyhmann, head
BenJamin F, Bayman
J. Morris Blal'
Laurence J. Cahill, Jr.
Keith S. Champlin
Lorne M. Chanin
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Allen M. Goldman
George w. Greenlees
J. W. Halley
Morton Hamermesh
Norton M. Hintz
Russell K. Hobbie
Walter H. Johnson, Jr.
Paul J. Kellogg
Homer T. Mantis
Edward P. Ney
Alfred O. C. Nier
Hendrick J. Oskam
Robert O. Pepin
William T. Peria
Jonathan L Rosner
Keith Ruddick
Wayne A. Stein
Roger H Stuewer
Hiroshi Suura

Yau-Chien Tang
C. J. Waddington
John R. Winckler
William ZImmermann, Jr.

Associate Professor

John H. Broadhurst
Charles E Campbell
Dietrich K. Dehnhard
Paul J. ElliS
Roger S. Jones
Erwin Marquit
Marvin Marshak
Konrad Mauersberger
Earl A. Peterson
Peter G. Roll

Assistant Professor

Chen-cher Huang

Degrees Offered-M,S" both Plan A and Plan B; Ph.D,

Research Areas-Experimental physics: cosmic rays, earth's atmosphere, ele
mentary particles, lasers and nonlinear optics, low temperature, mass spectroscopy,
molecular collisions, nuclei, plasmas, solar system, solid state; history of science;
scientific revolution of the 17th century (optics and mechanics), history of 19th-20th
century physics (optics, quantum theory, and nuclear physics); theoretical physics:
elementary particles, low temperature, nuclei, plasmas, solid state, statistical me
chanics. For further information, write for the brochure Graduate Study in Physics at
the University of Minnesota, 325 Tate Laboratory of Physics, 116 Church Street S,E"
University of Minnesota, Minneapolis, Minnesota 55455,

Prerequisites-For major work, differential and integral calculus and 4 years of
college physics. For minor work, differential and integral calculus and 1 year of
college physics.

Entry Date-Unless an applicant has previously completed some graduate
study, it is strongly recommended that he or she plan to begin graduate study in the
fall quarter,

Fellowships and Teaching Associateships-Teaching associateships and a
few fellowships are available upon application to the School of Physics and Astrono
my, Three letters of recommendation and GRE scores are required,

Orientation Program and Placement Examination-During the week preceding
the beginning of fall quarter, new graduate students are expected to participate in the
departmental orientation program. At the beginning of this program, a placement
examination in quantum mechanics is given to help the student decide which level of
quantum mechanics to take during the first year.

Program Requirements-For the master's degree (Plan A or Plan B), either the
classical physics sequence 5051-5052-5053 or the quantum mechanics sequence
5151-5152-5153 is required. An oral final examination is given. The project require
ment for the Plan B master's degree can be satisfied in one of the following two ways:
(1) Completion of one to three papers written in connection with three courses
appearing on the student's program. These three courses must total at least 9 credits.
At least two of the courses must be in physics or astronomy. A total of about 120
working hours should be spent in writing these papers. (2) Completion of a project
while registered in Phys 8500, The student must come to an agreement with a faculty
member on the project topic before registering for this course. A written report on the
project is required for satisfactory completion of Phys 8500, The papers or written

371



Fields of Instruction

report must be made available to the student's final examination committee, which
has the responsibility for certifying that the Plan B project has been satisfactorily
completed.

For the doctor's degree, the departmental graduate 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. Phys 5051-5052-5053,
5151-5152-5153, and a year-long (3-credit total) seminar sequence in the student's
research area are required.

Language Requirement-No formal foreign language requirement exists for the
M.S. or Ph.D. degree; however, in individual instances, the thesis adviser may require
a reading knowledge of ore or more foreign languages if justified by the nature of the
research topic. Students and their research advisers should come to an early agree
ment as to which languafles, if any, the student should study.

Minor Requirements for Majors-M.S. or PhD. candidates satisfy their minor
requirements by completing courses in one or two areas outside their area of
specialization. Some or all of these courses may be in physics.

Minor Requirements for Nonmajors-For students completing PhD. degrees in
other fields and wishing to earn a minor in physics, 18 credits in physics at the 5000
level or above are required. These either must include one of the three sequences in
classical physics-5011-5012-5013, 5021-5022-5023-5024, 5051-5052-5053-0r must
include one of the two sequences in quantum physics-E,101-51 02,5151-5152-5153.

Note-For courses in astronomy and astrophysics, biophysics, and geophysics,
see these sections of the bulletin.

5011-5012·5013. MECHANICS, EI_ECTRICITY, AND MAGNETISM. (4 cr pm qtr, §5021-5022, §5023-5024-5025;
prereq 1291. Math 3211. Math 3221 or equlv)

Theoretical mechanics anc! electricity and magnetism

5021-5022.' INTRODUCTION TO ANALYTIC MECHANICS. (4 cr per qtr, §5011-5012-5013; prereq 3011, Math
3231 or equlvJ

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 per qtr. §5011-5012-5013; prereq
3011, Math 3231 c r equlv)

Classical 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 solu·(ions.

5025.' SPECIAL TOPICS IN ELECTRIC AND MAGNETIC FIELDS. (4 cr; prereq 5013 or 5024)
Special topics of Interest to instructor.

5031, 5032, 5033.' TOPICS IN MATHEMATICAL PHYSICS. (4 cr per qtr; prereq two 5000-level mathematics
courses; 3 lect and 2 prob sessions per wk)

Survey of mathematical teGhniques needed for phYSICS, Application of mathematical methods to physical
problems.

5051·5052·5053." CLASSICAL PHYSICS. (4 cr per qtr; prereq 5013 or both 5022 and 5024 or #, advanced
calculus or #; 3 lect and 1 prob session per wk)

Classical mechanics, special theory of relativity, and classical electmdynamics. Application of advanced
mathematical techniques 10 these subjects.

5090. SEMINAR: PHYSICS OF MUSICAL INSTRUMENTS. (3 cr; does not carry grad cr in physics; prereq #)
Seminar on physical characteristIcs of and processes involved in plaYing musical instruments. Emphasis
on non mathematical undl~rstar"lding in order to improve performance and teaching skills. Electronic
methods of sensing and displaying cues to assist performance an,j teaching.

5091. PHYSICAL ACOUSTICS e'F MUSIC. (5 cr; does not carry grad cr in physics; prereq 1 yr high school
algebra, upper di"ision or grad standing in music or music education or equiv background in
music theory and practice, #; 3 lect, 1 diSCUSSion. and 3 lab hrs per wk)

Principles of physics ancl acoustics related to musical sounds, musical instruments, and electronic
productIon of musIcal sounds. Laboratory work an integral part 01 course.
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5101-5102." INTRODUCTION TO QUANTUM MECHANICS. (4 cr per qtr, prereq 3512)
Mathematical techniques of Quantum mechanics. Wave packets; Schrodlnger equation, angular momen·
tum; radIal equation; spin; perturbatIOn theory; collision theory.

5120.. EXPERIMENTAL PHYSICS. (4 cr [may be repeated for cr]; prereq 3513, 6)
Techniques and methods used in physIcs research laboratones. Experiments in high vacuum, mass
spectroscopy; solid state, atomic. and nuclear physics.

5151-5152-5153: QUANTUM MECHANICS. (4 cr per qtr. prereq 5102 or equlv, advanced calculus or #)
Development from first principles. Schrodinger equation, angular momentum, scattering, matrix repre
sentations, spin, approximation methods. interactIon with electromagnetic field, systems of identical
particles. applications to atomiC systems.

5162.. INTRODUCTION TO PLASMA PHYSICS. (4 cr; prereq 5011-5012-5013, or 5022 and 5024, or #; offered
when demand warrants)

Magnetohydrodynamlcs and properties of collisionless plasmas, with applications to the magnetic field of
the earth and sun and to plasma confinement. Transport phenomena and effects of colliSIOns.

5202-5203. STATISTICAL MECHANICS, TRANSPORT THEORY, AND IRREVERSIBLE PROCESSES. (4 cr per
qtr; prereq 3201 or #; 3 lect and 1 prob hrs per wk)

5202: Equilibrium ensembles. quantum statistics. applications 01 statistical mechanics to interacting and
non interacting systems. 5203: Boltzmann equation and Its applications, 1luctuations and Brownian mo
tion, irreversible processes.

5231-5232-5233" INTRODUCTION TO SOLID-STATE PHYSICS. (4 cr per qtr; for grad or advanced undergrad
students in physics, SCience, and engineering)

5231' Crystal structure and binding: diHractlon, photons: thermal and dIelectric propenies of insulators
5232: Free electron model; band structure: semiconductors; diamagnetism and paramagnetism; ferro
magnetism and antiferromagnetism. 5233: Optical phenomena, lasers; superconductivity; surface proper
ties; ferroelectncity.

5301 .. INTRODUCTION TO NUCLEAR PHYSICS. (4 cr; prereq 5102 or equlv)
Static proper1les and dynamIC processes of atomIc nucleI. Provides survey of field 10r nonspecialists and a
first course for those intending to specialize in nuclear physics.

5351 .. EXPERIMENTAL PARTICLE PHYSICS. (4 cr: prereq 3513)
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 5102 or #)
Relativistic kinematics; mass, spin, Isopin, and strangeness of elementary particles: SU3 classi1ication;
particle reactions and decays: experimental methods of detection and analySIS.

5401 .. INTRODUCTION TO CONTEMPORARY PROBLEMS IN COSMIC-RAY AND SPACE PHYSICS. (4 cr:
primarily for students speCializing in other branches of physics; prereq #)

CosmIc rays, their characteristics and thelf motion in the interplanetary and interstellar medium. Topics in
X-ray and radio astronomy.

5441: INTRODUCTORY DYNAMIC METEOROLOGY I. (5 cr; prereq 1291 and Math 3231 or 56020r #; 31ect and 3
lab hrs per wk)

Fluid dynamics of large scale weather systems: mathematical Introduction to quasigeostrophic model
used in numerical weather prediction. Concurrent laboratory study of weather charts to Illustrate applica
tion of theory.

5442: INTRODUCTORY DYNAMIC METEOROLOGY II. (4 cr; prereq 5441 or #)
Energetics and general circulation of the atmosphere.

5451." CLOUD PHYSICS. (3 cr; prereq Malh 3211 or equiv, 1 yr general phySICS; 3 lecl hrs per wk)
ComposItion of atmosphere, past, present, and future. Thermodynamics of atmosphere with condensable
water. Properties and growth of drops and ice crystalS. Particles 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 struc
ture and motIon.

5453. ELECTRICAL PROPERTIES OF CLOUDS. (3 cr; prereq Math 3211 or equiv, 1 yr general physics; 31ect hrs
per wk)

Structural, thermodynamic, and electrical properties of water and Ice. Ions in the atmosphere. Generation
of charge and Its effects on cloud processes. Generation of lightning and properties of lightning dis
charges

5461. PHYSICS AND CHEMISTRY OF THE EARTH'S UPPER ATMOSPHERE. (4 cr; prereq general physics,
calculus)

Survey of atmosphere above 15 km; physics and chemistry of the stratosphere, mesosphere, and thermo
sphere: temperature and density profiles; major and minor constituents and their dIstributions; aspects 01
pollutants; reactlons and rates: global variatIOn of constItuents; the energy bUdget of the atmosphere.
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5551.' TOPICS IN PHYSICS FOR BIOLOGY AND MEDICINE: MECHANICS AND MOLECULAR PHYSICS. (5 cr; 1
prereq general physics and calculus)

Statics (torces in bones and Joints). Graphical analysis. Statistical physics (entropy, reversibility,
Boltzmarn factor 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 calc',lus)

Electricity and circuits (E~lectrocardiogram, networks, nerve con,juction): transducers and amplifers;
oscillators; feedback and control: signal analysis (Fourier analySIS. correlation functions, power spectra).

5553.' TOPICS IN PHYSICS FOR BIOLOGY AND MEDICINE: LIGHT, ATOMS, AND NUCLEI. (5 cr; prereq
familianty with o:3cillators and signal analysis)

Optics (lenses and instruments: diffraction and resolution: polarized light). Atoms{dispersion, absorption,
line spectra, molecular spectra, X-rays, nuclear radiation). NucleI (nuclear size, mass, decay).

5804.' OPTICS LABORATORY. (4 cr; prereq 3012 or 5805 or #)
OptiCS expeflments, emphaSIZing modern optics, properties of lc.sers, spatial filters, light modulation,
microwaves, Kerr cell, holography, Faraday effect, Zeeman effect, optIcal pumping.

5805.' CONTEMPORARY OPTICS. (4 cr; prereq 3012 or #)
Current cevelopments in optics. Theory of lasers and 01 their application on holography, nonlinear optics,
etc. Nonimear optics. Optics of anisotropic media. Theory of image formation and spatial fIltering.
Properties of optical detectors

5851.' ELECTRONIC MEASUREMENT. (5 cr; prereq 3011 or #)
Measurement of phySIcal properties uSing electronic techniques. Energy and measurement; noise and
bandWidth; processing of repetitive and random signals

5852.' ELECTRONIC CONTROL. (5 cr: prereq 3011 or #)
Digital and analog control; digital logic; pneumatic, electromechanical, and semiconductor systems;
feedback; servosystems; mixed systems.

5853.' ELECTRONIC COMPONENTS. (5 cr; prereq 3011 or #)
ElectroniC components, their electrical behavior and their use in circuit design.

5923.' HISTORY OF 16TH· TO 18TH·CENTURY PHYSICS. (4 cr; prereq general physics or #)
Internal conceptual developments in physics and astronomy from the scientific revolution (Copernicus,
Gilbert. Galileo. Bacon, Newton, Huygens, etc.) to the end of the 18th century (Euler, Franklin. Coulomb,
Laplace, etc.). Relationships of these developments to social. philosophical. and theological Influences.

5924.' HISTORY OF 19TH·CENTURY PHYSICS. (4 cr; prereq general phYSICS or #)
Internal conceptual developments in physics In the 19th century (Young, Fresnel, Oersted, Ampere,
Faraday, MacCullagh, Maxwell, Hertz, Lorentz, LavoIsier, Rumford, Dalton, Mayer. Joule, Helmholtz.
Carnot, Clausius, Kelvin, Boltzmann, Mach, etc.). Relationships of these developments to social, philO·
sophical, and theologica' influences,

5925.' HISTORY OF 20TH·CENTURY PHYSICS. (4 cr; prereq general phySICS or #)
Internal conceptual developments in relativity (Michelson, Lorentz, Poincare, Einstein, etc.), quantum
mechanICS (Planck, Einstein, Rutherford, Bohr, Sommerfeld. Ehrenfest, Pauli. Millikan, Compton. Heisen·
berg, de Broglie, Schrodl'lger, Born, etc.), and nuclear physics (Chadwick, Gamow. Fermi, etc.), Relation
ships of these developments to social. philosophical, and theoloqical influences.

5990.' DIRECTED RESEARCH: ELEMENTARY PHYSICAL INVESTIGATION. (Cr ar; prereq 6)
Problems, eIther experimental or theoretical, of special Interest to student. Written report.

Special prereqUisites are noted for certain courses below. Seminars, special
topics courses, and research 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 of general relativity, its mathemcltical formulation, and its cosmological
Impllcat ons.

8121.' ADVANCED QUANTUM MECHANICS. (3 cr; prereq 5153 or #)
Advanced topics in nonrelativ:sltlc quantum mechanics. with emphasis on the use of second quantization
to treat many body and radlatlng systems. DiagrammatIc and Gr'3en's function techniques introduced.

8122.' RELATIVISTIC QUANTUM MECHANICS. (3 cr, prereq 8121 or>')
Relatlvl~t!Cwave equations and their properties under Lorentz transformations. Application of relativistic
perturbation theory to pa.rticle tnteractions with the electromagnetic field. Invanant interactions of ele·
mentary particles.

8123.' RELATIVISTIC QUANTUM FIELD THEORY. (3 cr. prereq 8122 or #)
Renormallzation theory, analytiC properties of amplitUdes, reduction formulas and dispersion relations.
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8131.' SYMMETRY AND ITS APPLICATIONS TO PHYSICAL PROBLEMS. (3 cr: prereq ~5153 or #)
Use of symmetry methods (group theory) to study systems too complicated for exact solution. Applications
to atomic, molecular, nuclear, soltd-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 summarized 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, etc

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 quantum systems Irreversible thermodynamics,
Boltzmann equation, and linear response theory

8216: MANY-BODY THEORY. (3 cr. prereq 8121 or #)
Infinite systems of bosons and fermlons using Hartee and Hartee-Fock approximations; diagrammatic
techniques and Green's function methods

8221-8222-8223: SOLID-STATE PHYSICS. (3 cr per qtr: prereq <5152-5153,5203 or #)
(Same as EE 8150, 8151) Fundamental properties of crystals, dynamics of the lattice 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 of superconductors discussed and analyzed using the concept of a macroscopic wave func
tion; relation of this approach to the macroscopic theory

8234: TECHNIOUES 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 , fermdiquid theory of He3, and He3-He4 mixtures and solid helium

8236: MAGNETIC RESONANCE IN SOLIDS. (3 cr: prereq #: offered when demand warrants)
DIscussion of behavior of spins In static and time-varying fields with applications to stUdy of solids.
Interactions between spins, relaxation processes, and atomic diffusion

8238: ADVANCED TOPICS IN SOLID-STATE AND LOW-TEMPERATURE PHYSICS. (Cr ar)
Possible topics: theory of superconductivity, theory of superfluidlty, properties of systems at mtllidegree
temperatures, collective effects in magnetic systems, etc

8300: SEMINAR: NUCLEAR PHYSICS. (Cr ar)

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 nuclei and their description in terms of nuclear models Nuclear reaction mecha
nisms and use of reactlOns to obtain information about nuclear structure.

8321: ADVANCED TOPICS IN NUCLEAR PHYSICS. (Cr ar)
Possible topics: theory of nuclear matter, beta and gamma ray spectroscopy, nuclear fission, etc.

8360: SEMINAR: MASS SPECTROSCOPY. (er ar)

8370: SEMINAR: ELEMENTARY PARTICLE PHYSICS. (Cr ar)

8372-8373: ELEMENTARY PARTICLE PHYSICS. (3 cr per qtr: prereq 8122 or #)
Properties of stable and unstable elementary particles and their strong and weak interactions. Scattering
and production of partIcles of high and low energIes ElectromagnetIc form factors. Experimental eVI
dence on the nature of the weak interactions: symmetry 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 interest

8400: SEMINAR: COSMIC-RAY AND SPACE PHYSICS. (Cr ar)
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8411-8412,' COSMIC-RAY AND SPACE PHYSICS, (3 cr per qlr; prereq 5102, 5053 or #)
Properties of energetic partIcles in both solar-terrestrial and astrophysical environments. The earth's
radiation belts. effects of the earth's magnetic 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 ancl radio astronomy

8420,' SEMINAR: MAGNETOSPHERIC PHYSICS, (Cr ar [max 3 cr])

8421-8422,' SOLAR AND MAGNETOSPHERIC PHYSICS, 13 cr per qtr. prereq #)
Solar surface physIcs Including photosphere, chromosphere, and corona; spectroscopic observations
and their irterpretatlon; SOI.:H aC~lve regions, sunspots, plages: assOCiated magnetic fields, optical, radio,
and particle effects and the solar wind: the terrestrial magnetic field and trapped radiatIOn, auroral
phenomena, and geomagn8tic storms

8440,' SEMINAR: ATMOSPHERIG PHYSICS. (Cr ar)

8445,' ADVANCED TOPICS IN ATMOSPHERIC PHYSICS. (Cr ar)
Possible topics: radiative transfer in planetary atmospheres, atmospheric electricity, atmospheric tides
and oscillations, properties of water substance, numerical modelin9 of atmospheric flow

8481-8482-8483" ASTROPHYSICS, (3 cr per qtr; prereq #)
Stellar structure, stellar evolution, and vartous tOPICS in cosmic astrophysics. Electron and nuclear
degeneracy, stellar opacity, nuclear physIcs of energy generation, equations of stellar structure and their
solutions. theoretical basis for the Hertzsprung-Russell diagram, cosmic electromagnetic radiation, and
cosmology

8484.. ORIGIN AND EVOLUTION OF THE SOLAR SYSTEM, (3 cr; prereq #)
Origin and early development, primarily In terms of the record In mE!teorites. but induding relevant data
from the sun and planets and from certain astronomical observations. Boundary conditions or rough
constraints on dIspersed dJst-gas cloud Topics include stellar nuc:eosynthesis and composition of the
initial cloud: collapse of the cloud and the problem of angular momentum transfer: accretion problem;
elemental and IsotOpiC abundances, fractionation processes: nucleosynthesis in the solar nebula; interac
tion of the solar wind with dust: thermal history of meteoritiC and planetary matenal; time scales for
formation and isolation of large solid bodies.

8500. PLAN B PROJECT, (4 cr [no cr toward PhD], S-N only; prereq #)
May be taken once to sati~;.fy project requirement for Plan B master's degree May appear on master's
program but does not coun: toward 20-credit minimum in major fre/d. Project topic to be arranged between
student and instructor. Written report required.

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, tecllniques and matenals important in
undergraauate physlcs jn~truction; relation to problems of hIgher educatIon. Speakers drawn from
seminar participants and physics faCUlty, from other units of University, and occasionally from outside
University Students enrolled for credit must carry out a small instructional development project under
faculty guidance. DeSigned especially to anent beginning graduatE! teaching associates and to provide
background and experience for those preparing for a career in phySICS teaching at any level.

8990.. RESEARCH IN PHYSICS, (Cr ar)

PHYSIOLOGICAL HYGIENE (PubH)
Professor

Henry W. Blackburn, M.D., M<;,
Henry L Taylor, PhD.

Associate Professor

Arthur S. Leon, MD. MS.
director of araduate study

Ronald PlineaS, M B.BS. Ph.D.

AssIstant Profl3ssor

Richard F. Gillum, M.D., MPH.
Russell V. Luepken, M.D , M.P.H.

Master's Degree-Offered only under special circumstances under Plan A,

Doctor's Degree-Members of the physiological hygiene faculty who are ap
pointed to the graduate faculty in physiological hygiene, epidemiology. biostatistics,
biochemistry, or nutrition may advise students majoring in those fields, The program
will incorporate interdisciplinary subjects within the major, The Ph.D, program in
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physiological hygiene is open to a limited number of well qualified students planning
an academic career related to the public health aspects of cardiovascular disease.

Minor-It is suggested that students who major in physiolog ical hyg iene present
a minor in one of the following fields: epidemiology, biochemistry, nutrition, medi
cine, physiology, or health behavior.

Language Requirements-For the master's degree, none. For the Ph.D. degree,
either one foreign language or a collateral field of knowledge.

Note-For descriptions of the following courses, see the Public Health section of
this bulletin.

5380. APPLIED HUMAN NUTRITION. (3 cr; prereq Bioi 3021 or equlv) Leon

5385. PHYSIOLOGY OF EXERCISE. (Cr ar; prereq Phsl 5101 or equiv and #) Taylor. Leon

5386. THE PUBLIC HEALTH ASPECTS OF CARDIOVASCULAR DISEASES. (3 cr; prereq basic epidemiology and
biostatistics) Blackburn. Gillum, Laboratory of Physiological Hygiene staff

5387. DETECTION OF CORONARY HEART DISEASE. (4 cr. §PE 5387. limited to 12 students; prereq introductory
anatomy and physiology. #1 Crow. Leon, Prlneas. Serfass

5388. EXERCISE TESTING, CONDITIONING AND REHABILITATION. (4 cr. §PE 5388. prereq 5387) Crow, Leon.
Serfass

5389. PRACTICAL EXPERIENCE: GRADED EXERCISE TESTING PRESCRIPTION AND DIRECTION. (2-6 cr,
§PE 5389; prereq 5387. 5388) Crow, Leon, Serfass

8385. SEMINAR: PHYSIOLOGICAL HYGIENE. (1 Cf) Staff

8386. READINGS IN PROBLEMS OF PHYSIOLOGICAL HYGIENE. (Cr ar; prereq #) Staff

8387. RESEARCH: PHYSIOLOGICAL HYGIENE AND RELATED AREAS. (Cr ar) Staff

PHYSIOLOGY (Phsl)
Professor

Eugene Grim. PhD.. head. dlfector of
graduate study

Marvin B. Bacaner. M.D
James Bloedel, M D.. PhD.
H. Mead Cavert, MD. Ph.D.
Irwin J Fox, MD. Ph.D.
Franz Halberg, M.D.
Rodney B. Harvey, MD, PhD.
John A. Johnson. MD., PhD.
William G Kubicek. Ph.D
David G. Levitt, M.D., Ph.D.
Nathan Lifson, MD., Ph.D
Jack H. Oppenhe1mer, MD
Richard E Poppele, PhD.
Richard L Purple, Ph.D.
Henry L. Taylor. PhD
Carlo A. Terzuolo, M.D.
Maurice B. Visscher, M.D. PhD.
Esmail D. ZanJanl. Ph.D.

Associate Professor

Charles K. Knox. PhD.
C. P Lee, Ph.D.
JUI S Lee. PhD.
Arthur S. Leon, M.D
Maurice W. Meyer. D.DS.. PhD.
o Douglas Wangensteen. PhD.

Assistant Professor

Jurgen Fohlmeister. PhD.
Gordon Kepner, Ph.D.
John F Soechtlng, Ph.D.
Richard J Stlsh, BE E.

Lecturer

Richard Kronenberg. M.D.
Ida M Martinson. PhD
Lester D. Michels. Ph.D
Fernando F Vargas, 0 OS., PhD

Degrees Offered-M.S., Plan A or Plan B; PhD.

Prerequisites-For a major or minor in physiology, a background in mathemat
ics, physics, chemistry, and morphology acceptable to the graduate faculty is re
quired.

Special Major Field Requirements for Admission-In addition to transcripts of
prior course work, applicants are encouraged to take the Graduate Record Examina
tion (verbal and quantitative sections).
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Program Requirements-Programs are highly individualized and are developed 1
to meet the needs of each student. The 6-quarter sequence 8103 to 8108 is strongly
recommended for all doctoral candidates.

Language Requirements-There is no language requirement for the M.S. de·
gree. For the Ph.D. degree, students, in consultation with their adviser, will elect to
demonstrate a reading knowledge in one foreign language or to complete a collateral
field of knowledge.

Final Examination for Master's Degree-Master's degree students take a final
oral examination.

50941-5095w. HUMAN PHYSIOLOGY. (3 cr per qtr; primarily tor medical-surgical and public health nurses;
prereq courses In bIOchemistry and human or mammaJiall anatomy) Staff

Survey from a regulatory and control system point 01 view, witll emphasIs on pathophysiology and
regulatory imbalances in disease.

51000. NEUROSCIENCE FOR DENTAL STUDENTS. (2 cr; prereq courses in biochemistry and human anatomy,
concurrent regis In Anat 5110 [2 cr] required; 3 lect and :llab hrs per wk)

Basic pri'1ciples of nervous function examined through study of neuroanatomy and neurophysiology.

5101w. HUMAN PHYSIOLOGY. (5 cr; prrmarrly for dental students; prereq biochemistry and 5100; 61ect and 31ab
tlrs per wk for 1st seven wks of qtr)

Principles of physiology (,1 circulation, respiration, digestion, excretion, metabolism, endocrine glands.

5102w. PHYSIOLOGY AND DENTISTRY. (1 cr; for dental students only; prereq 5101) Meyer, staff
Lecture~conferencecourse integrating physiology and dentistry.

81031. GENERAL PHYSIOLOGY. (3 cr; prereq physical chemistry. #; olfered even numbered yrs) Grim, Johnson,
Kepner, Levitt, Lifson

Mechanisms of transport and energy transformation in living organisms.

8104w. NEUROPHYSIOLOGY. (4-6 cr (1-2 cr term paper option]; prereq neuroanatomy and #; offered odd
numbered yrs) Knox, Poppele, Purple, Terzuolo

8105s. CARDIOVASCULAR PHYSIOLOGY_ (4 cr; prereq #; offered odd numbered yrs) Bacaner. Cavert, Fox,
.Johnson

81061. RESPIRATORY PHYSIOLOGY. (3-4 cr [4 cr regis includes laboratory and is intended for physiology grad
students only]; prereq #; offered odd numbered yrs) Kronenberg. Wangensteen

8107w. ALIMENTARY PHYSIOl.OGY. (3 cr; prereq #; offered even numbered yrs) Grim, Lifson

81080. NEPHROLOGY. (4 Cr; p,ereq #; offered even numbered yrs) Harvey

8110w, HUMAN PHYSIOLOGY. (5 cr; prereq anatomy, biochemistry)

81110. HUMAN PHYSIOLOGY. (6 cr, prereq 8110, anatomy, blochemist·y; course ends in July)

8113f,w,5,5U. PROBLEMS IN PHYSIOLOGY. (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) Staff
Electrostatics, cable theory, the Hogkin-Huxley model. propagated action potential, theoretical considera
tions of "larva impUlse mitiation, generalized Nernst-Goldman equation, noise.

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 Gross-correlation functions, shot noise
processfils, applications of information theory. Models of neurors, Including McCullock-Pitts, random
walk and "leaky integrator" models. Neural networks; randomly connected nets, discrete and cellular
space models. Computer simulation techniques.

81165. BIOPHYSICAL APPROACHES TO PHYSIOLOGY. (4 cr; prereq 3055 or #; 2 lect and 2 conf hrs per wk)
Kepner

Basic concepts of membrane permeability and transport. Detailed stUdy of fundamental and classic
researcr papers that prOVide the physical-chemical foundations "or these concepts.

8117. CHRONOPHYSIOLOGY. (Cr and hrs ar; prereq #) Halberg
Emphas s on predictable aspects of physiological variability and their role in the definition of health and
the diag10sis of disease. Physiological self-measurements, their c.nalysis and interpretation. Course can
be tailored to focus on specific interests of a given stUdent.

8201f,w,0. LITERATURE SEMINAR. (1-2 cr) Staff

8202.' READINGS IN PHYSIOl.OGY. (Cr and hrs ar) Staff
Topics selected for each stucent; written reviews prepared and (liscussed
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8203.' RESEARCH IN PHYSIOLOGY. ICr and hrs ar)

8204.' HISTORY OF PHYSIOLOGY. (Cr and hrs arl Visscher

8210.' SELECTED TOPICS IN PERMEABILITY. ICr and hrs ar; prereq 8103 or equiv. #1 Grim, Johnson, Kepner.
Levitt, Llfson

Advanced seminar.

8211.' SELECTED TOPICS IN HEART AND CIRCULATION. (Cr and hrs ar: prereq 8105 or equiv, #) Bacaner.
Gavert, Fox, Visscher

One or more seminars in advanced physiology of heart and circulation.

8212.' SELECTED TOPICS IN RESPIRATION. ICr and hrsar; prereq 8106 orequiv, #1 Kronenberg, Wangensteen
Advanced seminar.

8213.' SELECTED TOPICS IN ALIMENTARY PHYSIOLOGY. (Crand hrsar; prereq 8107 orequiv. #) Grim. Lifson
Advanced seminar

8214.' SELECTED TOPICS IN NEPHROLOGY. (3 cr: prereq 8108 or equiv) Harvey
Advanced semInar.

82161.' SELECTED TOPICS IN NEUROPHYSIOLOGY. (Cr "nd hrs ar, §OtoI8247; prereq 8104 or equiv. #1 Staff
Advanced seminar.

8217s. PROPERTIES OF RECEPTOR SYSTEMS. 13 cr; prereq #; ofIered even numbered yrs) Poppele
Physiological role of receptors as information gathering and relay devices: behavIor of a number of
specific receptor organs and their functIOnal components

82181. PHYSIOLOGY OF VISUAL SYSTEMS. 13 cr; prereq #; offered even numbered yrs) Purple
Seminar. Content emphasis on the vertebrate visual system, including receptor transduction, retinal
structure and physiology. and central vIsual processes. Conceptual emphaSIS on the visual system as an
information-reception and information-processing system.

8219s. SPINAL CORD PHYSIOLOGY AND MOTOR CONTROL. (3 cr; prereq #: oHered odd numbered yrs)
Terzuolo

PhysiologIcal basis of motor control at dIfferent functional levels (spinal cord, brain stem, thalamus and
basal ganglrons. cerebral cortex and cerebellum) in terms of cellular mechanisms, rnput·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 equlv) Grim, Johnson, Litson
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) Lee. Meyer

PLANT BREEDING
Professor

Donald C Rasmusson, director of
graduate stUdy

Peter D. Ascher
Donald K, Barnes
Robert H. Busch
Ralph E. Comstock
Verne E. Comstock
David W. DavIs
Franklin D. Enfield
Laddie JElling
Arne W. Hovin
Herbert W. Johnson
Jean W. Lambert

Florian I. Lauer
Ronald L Philips
Robert E Stucker
Cecil Stushnoff

Associate Professor

Sharon L. Desborough
Jon L. Geadelmann
Burle G. Gengenbach
Charles E Green
Carl A Mohn
James C. Sentz
Deon D. Stuthman

Graduate study in plant breeding leading to the master of science (plan A and B)
and Ph.D, degrees is available through the graduate faculty in the departments of
agronomy and plant genetics, and horticultural science. The program is intended for

1Students should consult the department for offerings during any specific quarter
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qualified students who wish to prepare for research and teaching positions in
colleges, universities, govenment agencies, private industry, and international agri
cultural agencies. Students may emphasize applied breeding or more basic aspects
of plant breeding and genetics. Applicants are encouraged to write to the department
of their choice for information about the degree program and assistantship oppor
tunities.

Prerequisites-A good background in biological and other sciences. Applicants
are expected to have completed the bachelor's degree in agriculture or in a related
science. Students with an inadequate background should correct deficiencies prior
to starting their graduate program.

Language Requirements-None.

Master's Degree Final Examination-Oral.

Course Programs-Course offerings are coordinated to take advantage of the
diversity of faculty member specializations in several departments. The course list
below emphasizes breeding courses and courses in genetics, cytogenetics, physio
logical and population genetics, and statistics. Additional courses that may be
included in a plant breeding major are described in the course listings under Agrono
my, Genetics, and Horticulture.

Note-For descriptions of courses, consult listings of appropriate department.

Agro 5020w. INTRODUCTION TO PLANT BREEDING. (3 cr; prereq GCB 3022 or equlv)

Agro 8200w. PRINCIPLES OF PLANT BREEDING I. (3 cr; prereq 5020, Stat 5301 or #) Rasmusson

Agro 82105. PRINCIPLES OF PLANT BREEDING II. (3 cr; prereq 8200 or #) Geadelmann

Agro 8220. APPLICATION OF QUANTITATIVE GENETICS TO PLANT BREEDING. (3 cr; prereq 8210, GCB 5042;
offered 1979-80 and all yrs) Stucker

Agro 82301. CYTOGENETICS. (4 cr; prereq GCB 5031 or #; 3 lect and 2 lab hrs per wk) Philips

Agro 82405. PLANT GENETICS IN RELATION TO PLANT IMPROVEMENT. (3 cr; prereq GCB 5031 and #;
offered 1979-80 and alt yrs) Gengenbach

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

Agro 8280s. CURRENT TOPICS IN PLANT BREEDING. (2 cr; prereq 8210 or #; offered 1978-79 and alt yrs)
Rasmusson

Agro 83101,5U. ORIENTATION TO FIELD CROP BREEDING. (1 cr; prereq 5020 or #) Lambert

Agro 8330f,w,S,5U. RESEARCH IN PLANT GENETICS. (Cr ar) Staff

Agro 8380. APPLIED STATISTICS. (3 cr; prereq Stat 5021, 5022 or equi,) Stucker

For 5152." FOREST GENETICS. (3 cr; prereq #) Mohn

GCB 50311. INTERMEDIATE GENETICS I. (3 cr; prereq 3022 or Bioi 3032 or 3033, and BioC 5002 or BioC 5752 or
#) Genetics staff

GCB 50335. INTERMEDIATE GENETICS III. (3 cr; prereq 3022 or Bioi 3032 or 3033, a course in biometry or
statistics or #) Enfield

GCB 50421. POPULATION, QUANTITATIVE GENETICS. (3 cr; S·N only; p'ereq 5033 ...Stat 5301 recommended)
Comstock

Hort 50061. SYSTEMATICS OF TEMPERATE AND TROPICAL HORTICUI.TURAL FOOD CROPS. (4 cr; offered
1979·80 and alt y's) DaVIS. Stushnoff

Hort 80225. BREEDING ASEXUALLY PROPAGATED CROPS. (3 cr; pre"'q Agro 5020; offered 1978-79 and alt
yrs) Lauer, Stushnoff

Hort 80231." EVOLUTION OF CHOP PLANTS. (3 cr) Ascher

Hort 80611,w,s." SEMINAR: DISCUSSIONS IN INCOMPATIBILITY. (1 cr; prereq #) Ascher

Hort 80631,w,s." SEMINAR: DISCUSSIONS IN HORTICULTURAL PLANT BREEDING. (1 cr; prereq #) Davis,
Lauer, Stushnotf

SIal 5301. DESIGNING EXPERIMENTS. (4 cr; prereq 5022 or 5122 or 5133 or #)
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PLANT PATHOLOGY (PIPa)
Professor

David W. French, acting head
Roy D. Wilcoxson, director of

graduate study
Nell A. Anderson
Ernest E. Banttar;
Howard L. Bissonnette
William R Bushnell
Fred I. Frosheiser
Bill W. Kennedy
Thor Kommedahl
David H. McDonald
Chester J Mirocha
John B. Rowell
Roy D, Wilcoxson

Associate Professor

Robert M. Brambl
Donald V McVey
Richard J. Meronuck
Alan P Roelfs
Paul G. Rothman
Darrell D. Skilling
Ward C Stlenstra
Richard J. Zeyen

Assistant Professor

James V. Groth
Sagar V. Krupa
B. E. L. Lockhart
Francis L. Pfleger
Arthur L. Schipper
Elwin L. Stewart

Degrees Offered-M.S. (Plan A and, under special circumstances, Plan B);
PhD,

Prerequisites-A general background in the biological sciences, chemistry, and
mathematics is required. It is expected that students will make up course work
deficiencies noted at the time of admission within a year after they enter.

To minor in plant pathology for the doctorate, students must have approval of the
director of graduate study.

Course Requirements-In addition to courses in plant pathology, courses in
other fields of agricultural or biological science may be applied toward an advanced
degree for a major. Students majoring in plant pathology will continue studies in
residence during at least one summer.

Language Requirements-Although proficiency in a foreign language is usually
not required for either degree, it may be needed by some candidates to conduct
research on a specific problem or in a certain geographical area.

Master's Final Examination-Students generally take both a written and an oral
examination.

5002.' INTRODUCTORY PLANT PATHOLOGY FOR ADVANCED STUDENTS. (3 cr. §1001, §5050; prereq 14 cr
plant sciences or #) MacDonald

(See PIPa 1001) General plant pathology.

5013. DISEASES OF ECONOMIC PLANTS. (2 cr; prereq 1001 or eqUlv.. 5100 recommended; offered summer
session only) Pfleger

Diseases of ornamental plants, trees, and field fruit and vegetable crops. Laboratory and field work
Conttnues throughout the summer.

5050. FOREST PATHOLOGY. (4 cr. §1001. prereq Bioi 1103 or equiv) French
Diseases of forest and shade trees; wood decay. Symptoms, etIology, and control. Lectures, laboratory
and field work.

5051. ADVANCED FOREST PATHOLOGY. (3 Cf'. prereq 5050 or equiv) French
BasIc concepts in the etiology, epidemiology, and pathogenesIs of tree diseases and wood deterioration.

5100. FUNGUS DISEASES OF PLANTS. (4 cr: prereq 1001 or equiv; offered 1979·80 and alt yrs) Kommedahl
Morphological and anatomical effects of InfectIOn, relattonships of parts of the fungus life cycle to factors
affecting infection and control measures.

5102. INTRODUCTORY MYCOLOGY. (6 cr: prereq 9 cr botany or #; offered during Lake Itasca Biology Session)
Stewart

General characteristics of fungi, especially those used in identification; cultural and taxonomic proce
dures and practices.

5103. AQUATIC FUNGI. (5 cr: limited to 12 students; prereq 3 cr mycology or #: offered during Lake Itasca
Biology Session) Staff

Collection. culture, taxonomy. and morphology of freshwater fungi.
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5105. INTRODUCTION TO THE STUDY OF FUNGI. (3 cr. §5106, §5107; prereq 9 cr botany or Bioi 1002 or #) .-4
Stewart

Structure, habits. classification, and identification of fungi.

5106. MYCOLOGY: ASCOMYCE:TE&-FUNGI IMPERFECTI. (3 cr; prereq 5105 or equiv or MlcB 3103 or #;
offered 1979·80 and alt yrs) Slewart

Lectures and laboratory exercises In taxonomy, identification, life histories, genetics, and ecology of
tungi.

5107. MYCOLOGY: BASIDIOMYCETES. (3 cr; prereq 5105 or equiv or MicB 3103 or #; offered 1979·80 and alt
\ rs) Stewart

Lectures and laboratory Bxercises in taxonomy, identification, life histories, genetics, and ecology of ~

tungl.

5109.' BIOCHEMISTRY AND PHYSIOLOGY OF FUNGI. (3 cr; prereq 8 cr biochemistry or #; offered 1978·79 and
all yrs) Brambl

Lectures, assigned readmgs, and discussions of the chemical structure and activIties of the fungus cell,
includIng growth, nutrition, regulation of intermediary metabolism and protein and nucleic aCid syn~

theses, sporulation and spore germination, mItochondrial bIOgenesIs. photobiology, mycorviruses, and
natural products

5110. AIR POLLUTION AND ITS EFFECTS ON VEGETATION. (4 cr; prereq 10 cr biology or #) Krupa
Types of air pollutants, sources and dispersal, meterology, pollutants in rain and aerosols, field investiga~

tion techniques. effects on vegetation including communities, control of injury to plants, air quality
criteria, Gase histories.

5200. POISONOUS PLANTS. (2 cr; prereq #) Kommedahl
Systematic study of impo,·tant plants pOisonous to anImals Lecture and fIeld tnps In field Identlf,cation

5215. INSECTS IN RELATION TO PLANT DISEASES. (4 cr. §Ent 5215; prereq 5 cr entomology, 5 cr plant
pathology or eqLiv or #) Peterson, Wilcoxson

Insect trcnsmlssion and dissemination of plant pathogens; plant insect relatIOnships; habits of principal
insect vectors-practical control methods,

5220. WORLD FOOD SUPPLY PROBLEMS. (4 cr, §AgEc 5790. §Soc 5675, §LACS 5280, §FScN 5643; limited
enrollment; prereq sr or grad student with 6. or #) Locktlart

Multidisciplinary approach examining problems of feeding the world's growing population. Principles
from public health and the SOCioeconomic sciences, plant sciences, and animal sciences applied in
lectures and Informal diSCUSSions.

5300.. VIRUS DISEASES OF PLANTS. (3 cr; prereq 1001 or 5050 or 500? offered 1979·80 and alt yrs) Banltari
Nature 01 plant viruses and types of diseases they cause: emphasis on methods for studying virus diseases.

5400.. BACTERIAL DISEASES OF PLANTS. (3 cr; prereq 1001. 5050 or 5002 and 3 cr bacteriology; olfered 1978
19 and alt yrs) Kennedy

Bacteria as plant pathogens; representative types with particular reference to techniques used in stUdying
bacterial diseases of plants.

5500.. PLANT NEMATOLOGY. 14 cr; prereq 1001 or 5050 or 5002 and Biol1011 or #; ottered 1978·79 and alt yrs)
\1acDonald

Nematoce taxonomy, morphology, life cycles, biology and control; nematodes as plant pathogens and
their effects on plants.

5650. CLINICAL PLANT PATHOLOGY. (6 cr; prereq 1001 and 8 cr planl pathol09Y) Groth
Clinical and laboratory eKperience in Plant Disease Clinic in diagnosis, treatment, and control of plant
diseases of field crops, vegetable crops, turf, ornamentals, and trees.

5702. PRINCIPLES OF PLANT DISEASE CONTROL. (3 cr; prereq 1001 or 5050 or #; ottered 1979·80 and alt yrs)
Ken nedy. staff

Principles and practices relating to plant disease control, with emphasis on quarantine, eradication,
cultural practices. and fungiCides

8090.. RESEARCH IN PLANT PATHOLOGY. (Cr ar) Staft
Special assignment of work in laboratory and field problems in pathological research.

8110... PROBLEMS IN MYCOLOGY. (Cr ar; for minors or majors; prereq (;106, 5107) Anderson, French. Stewart
Researc1 on taxonomy of natural groups. fungi, flora of particular regions. localities, or habitats; investi
gation of fungi involved in industrial or natural processes: morphology or physiology of special forms.

8111. GENETICS OF PLANT PATHOGENS. (3 cr; prereq 1001 or30500r egulv, GCB 3022; oltered 1978-79 and alt
yrs) Anderson

IncompatibilIty systems, sexual and somatic recombination mechanisms in plant pathogens Genetic
aspects of host-pathogen interaction; gene-far-gene concept; generalized resistance; genetics of epi~

demics; nature of host gones for resistance and pathogen genes tor virulence. Strategies for developing
disease resistant plants.
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8112. ECOLOGY OF PLANT PATHOGENS. (3 cr; prereq 1001 or 3050 or 5002, 51040r equiv; offered 1978-79 and
alt yrs) Kommedahl, Wilcoxson

Effects of environment on plant pathogens and plant disease epidemics.

8113. PLANT EPIDEMIOLOGY. (3 cr; prereq #)
BasIc concepts in spatial and temporal increase of plant d'iseases with emphasIs on procedures for
quantification.

8114. HOST-PARASITE POPULATION GENETICS. (1 cr; prereq GCB 3022, Stat 5022) Groth
Genetic and mathematical aspects of parasIte and host population variabll!ty with emphasis on plant
fungus systems and the implicatIons of such concepts for controlling plant disease epidemics.

8301 •. " RESEARCH IN PLANT VIROLOGY. (Cr ar; prereq 5300 or #) Banttari
IdentIficatIOn, transmission, punfication, serological or histologIcal studies imlOlving viruses, their host
plants and vectors.

8401 •. "RESEARCH IN PLANT BACTERIOLOGY. (Cr ar; prereq 5400 or #) Kennedy
Special assignments on problems of current interest; investigatIOns related to ecology and interaction
among bacte"al plant pathogens and the" hosts

8501." CURRENT TOPICS AND PROBLEMS IN PLANT NEMATOLOGY. (Cr ar; prereq 5500 or #) MacDonald
Discussions and library, laboratory, and fIeld work pertaining to plant parasitic nematodes.

8600•." SEMINAR: PLANT PATHOLOGY. (1 cr) Staff
Cohcal reView of progress and problems in plant pathology.

8610. PHYSIOLOGY OF HOST-PARASITE RELATIONSHIPS. (3 cr; prereq 5105. 5002, BioC 5001 or #; offered
1979-80 and alt yrs) Mlfocha

Physiological and biochemical changes in plants that occur during the infection process and disease
development Nature of resistance, susceptIbilIty, and parasitism

8620. PRINCIPLES OF PLANT PATHOLOGY. (3 cr; prereq 1001 or 5050. 5107 orequiv. MicB 3103, 6 addt! cr plant
pathology; offered 1978-79 and alt yrs)

Systematic conSideration of basic factors governing development of plant diseases.

PLANT PHYSIOLOGY (PIPh)
Professor

William A. Brun, director of
graduate study

Russell S. Adams
Robert N Andersen
Richard Behrens
William R. Bushnell
Albert W Frenkel
John E. Gander
G. E. Ham
Gary H. Heichel
Herbert Jonas
Willard L. Koukkari
Pen H. Li
Albert J Linck
Chester J. Mirocha
Jim L. Ozbun
Douglas C. Pratt
Lawrence H. Smith
Eduard J Stadelmann
Edward I. Suco!!
Harold F. Wilkins

Associate Professor

Robert M. Brambl
Mark. L. Brenner
WillIam P. Cunningham
Sharon L. Desborough
C. E Green
Paul E. Read
Thomas K. Soulen
Joseph R Sowokinos
Carroll P Vance

Assistant Professor

John V Carter
R. Kent Crookston
Burle G. Gengenbach
Tom J Gudtoyle
Jerry J. Jend"sak
Sagar V. Krupa
Lawrence R. Parsons
Steve R. Simmons
Donald L. Wyse

Degrees Offered-The M.S. (Plan A or B) and Ph.D. degrees in plant physiology
are offered by a graduate faculty residing in a number of plant-oriented departments
in the colleges of Agriculture, Biological Sciences, and Forestry. For information
about the programs and the availability of assistantships, applicants should contact
the director of graduate study. 220 Biological Sciences Center, 1445 Gortner Avenue,
University of Minnesota, St. Paul, Minnesota 55108.

Prerequisites-A background in basic biological and physical sciences and in
mathematics is required. If any deficiencies exist, it is expected that they will be
corrected early in the graduate program.
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Admission Dates-S"tUdents may enter the program in any quarter or summer
term.

Program Requirements-Students majoring in plant physiology will be as
signed advisers when admitted to the program. Course programs will be prepared by
the student and the adviser for approval by the director of graduate study and the
Graduate School. Programs for students majoring in plant physiology should be
tailored to suit the students' career objectives and research interests, but must
include 5182, 5183, and 5184, or their equivalents. Students should take 831 0 as early
as possible, and must take 8251 (seminar) at least once. The remainder of the
program will consist of suitable plant physiology courses or appropriate courses
offered by related programs.

Language Requirement-Foreign language study is not required for the M.S. or
Ph.D. program in plant pnysiology.

Final Examinations--Students will take final oral examinations for the M.S. and
PhD. degrees.

Requirements for a Minor in Plant Physiology-M.S. students minoring in plant
physiology must obtain approval of their program from the director of graduate
study, and must complete 9 credits in plant physiology including two of the following
courses: 5182, 5183, 518L.. Ph.D. students minoring in plant physiology must obtain
approval of their program from the director of graduate study.

5131l,w,s. SURVEY OF PLANT PliYSIOLOGY. (4 cr. §Bot 5131; prereq Biol1103 or 3012. BioC 1301, Chem 3301
or #)

Same as P1Ph 3131, but includes a weekly discussion and advancpd reading session.

5132s. PLANT PHYSIOLOGY LABORATORY. (2 cr, §Bot 5132; prereq 51.31 or ~5131)
Laborator'/ course to accompany PIPh 5131.

5167w." PHYSIOLOGY OF THE PLANT CELL. (3 cr; prereq plant anatomy, inorganic and organic chemistry or
biochemistry; offered 1978-79 .nd alt yrs) Stadelmann

Character sties of the livlnJ state, general aspects of cell metabolism, development of the cell, polarity,
differentiation, and Irritability of the cell and cellular movements.

5168s." EXPERIMENTAL PROTOPLASMATOLOGY. (3 cr; prereq #; offered 1979-80 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.

5182s." PLANT METABOLISM. (3 cr. §Bot 5182; prereq 5131) Soulen
Plant metabolIsm jncJudin9 photosynthesIs, respiration. and the synthesis of macromolecules by plants
Structure-function relations at the plant, cen, and subcellular level. Energy flow In the plant system and
regulation of plant metabolism.

5183w." WATER, MINERALS, AND TRANSLOCATION. (4 cr, §Bot 5183; prereq 5131 or equiv) Parsons, Sim-
mons

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, distribu~

tion, and (unction of inorganic elements.

51841." PLANT GROWTH AND DEVELOPMENT. (3 cr, §Bot 5184; prereq 5131 or equiv) Brun. Guiltoyle
Growth of higher plants ir'cludlng diVISion and differentiation of ce,/Is, development of plant organs, the
effects of external factors on plant growth, photosynthesis and respiration in relation to plant develop
ment, and the nature and action of plant growth substances

51851: PHYSIOLOGY OF PHOTOSYNTHETIC MICROORGANISMS. (3-5 cr; prereq #; offered 1980-81 and alt
yrs) Frenkel

Primarily a lecture course. Application of spectrophotometry, manometry, and other techniques toward
elucidation of physiologi ::al behavior, chemical makeup, and intermediary metabolism of algae and
photosynthetic bacteria.

51881,w,s: RESEARCH PERSPECTIVES IN PLANT PHYSIOLOGY. (Cr ar prereq Chem 3100 and Chem 3101,8
cr in bIOchemistry and #) Brun, staff

Laboratory course in whiGh student undertakes well·defined research problem of limited scope.

57031. INTERNAL WATER BALJINCE. (3 cr; prereq #; offered 1979-80 and alt yrs) Sucoff, Stadelmann
Laboratory course: components of water balance in plants (turgor osmotic, water potentials) measured
uSing variOUS techniques Discussion included on matchtng method to expertmental goals
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57215, 5723w, 57245, 57250, 57261, 5727w. METHODS OF PLANT ANALYSIS. ICr ar: enrollment limited: prereq
Chem 3100. Chem 3101. 8 cr biochemistry, #)

In-depth experimental laboratory approach to microscopic analysis sample preparation, fractionation,
Isolation, and measurement of plant compounds emploYing modern methods ot plant physiology. Discrete
and independent units in:

57210. THE PRIMARY PLANT METABOLITES. ICr ar. oflered 1979-80 and alt yrs) Li
Laboratory experience in the extraction and quantification of sugars, free amino acids, and
nonvolatIle organic acids

5723w. PLANT HORMONES AND TISSUE CULTURE. ICr ar) Brenner
tn-depth laboratory expenence In tIssue culture and the extraction, purificatIon, and quantifica
tion of plant hormones.

57240. PHOTOSYNTHESIS AND PHOTOSYNTHETIC PIGMENTS. (Cr ar: offered 1979-80 and al\ yrs)
Frenkel

5725•. PLANT NUCLEIC ACIDS. ICr ar: offered 1979-80 and alt yrs) Li
Laboratory experience in the extraction and quantification of plant nucleic acids.

57261. ANALYSIS OF CELL STRUCTURE. ICr ar. offered 1980-81 and alt yrs) Stadelmann
In~depth experimental laboratory approach to microscopic analysIs.

5727w. PHOTOMORPHOGENESIS AND THE PHYSIOLOGY OF FLOWERING. ICr ar: offered 1978-79 and
alt yrs) Koukkarl

In-depth laboratory experience In photomorphogenesls and the phYSiology of flowering

59701,w,0" SPECIAL PROBLEMS IN PLANT PHYSIOLOGY. ICr ar) Brun, staff
Research, readings, instruction,

8251f,w, SEMINAR: PLANT PHYSIOLOGY, (1 cr) Staff
Cntlcal revIew of progress and problems In plant physiology.

8281 ... GROWTH AND DIFFERENTIATION OF PLANTS. (3cr: prereq 5184: offered 1979-80 and alt yrs) Brenner
Nature and characterization of plant growtil, with analysIs of the phYSiological changes thaI occur dUring
growth and differentiation of plants; hormonal control of growth processes

8282w" ADVANCED TOPICS IN PLANT METABOLISM. (3 cr: prereq 5182. offered 1978-79and altyrs) Guilfoyle,
Jendrlsak

Treatment In depth of one or more tOPiCS selected Irom the follOWing: respiratory pathways. including
modifications; organic acid me~abolism: nitrogen metabolism; sulfur metabolism. Content of course Will
vary with Instructor and may Include tOpICS not listed

82851. PHOTOSYNTHESIS. (3 cr: prereq 5182: offered 1979-80 and alt yrs) Frenkel
Detailed survey of the present state of knowledge of photosynthesIs.

82861. RADIOISOTOPE TECHNIQUES IN PLANT SCIENCE, 13 cr: prereq 'iB,oC 8225 [lect onlyJ, #: offered 1979-
80 and all yrs)

Laboratory course on uses of radioisotopes in plant science research. Methods of application, sample
preparation, specifIC methods of detection, and interpretation of data. Course taught conCJrrently with
BioC 8225 Students attend lectures taught by biochemistry faculty member and do laboratory experi
ments taught by plant phySiology faculty member.

83101. METHODS IN PLANT PHYSIOLOGY. (1 cr)
Orientation to plant physiology program Introduction to graduate faculty and research projects

COURSES OFFERED BY OTHER PROGRAMS

For course descriptions see the appropriate field of instruction section.

Agro 5030. WEED CONTROL

Agro 8030. ADVANCED WEED SCIENCE

Agro 8050. PHYSIOLOGY IN FIELD CROPS

BioC 5950. SPECIAL TOPICS IN PLANT BIOCHEMISTRY

For 8101. RESEARCH PROBLEMS: FOREST AND TREE PHYSIOLOGY

Hort 5040. PLANT GROWTH REGULATORS

Hort 5041. ENVIRONMENTAL REQUIREMENTS OF HORTICULTUFiAL PLANTS

Hort 8045. PLANT HARDINESS

Hort 8052. ADVANCED PROBLEMS IN PHYSIOLOGY OF HORTICULTURAL CROPS

MicB 5321. PHYSIOLOGY OF BACTERIA
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MicB 8121. ADVANCED MICROBIOLOGY LABORATORY

PIPa 5109. PHYSIOLOGY AND BIOCHEMISTRY OF FUNGI

PIPa 8610. PHYSIOLOGY OF HOST·PARASITE RELATIONSHIPS

Soil 5240. MICROCLIMATOLOGY

Soil 5340. ORGANIC AND PESTICIDAL RESIDUES

Soil 5632. SOIL MICROBIOLO(;Y AND PLANT GROWTH

POLITICAL SCIENCE (Pol)
Professor

Robert T. Holt, chairman
Charles H Backstrom
Roger W. Benjamin
Harold W Crase
William H. Flanigan
Edwin Fogelman
Samuel Krlslov
Thomas M Scott
W. Phillips SOlve/y
Mulford Q. Sibley
Frank J. Sorauf
John E. Turner

Associate Professor

Robert B Eyestone,
director of graduate study

Terence W Ball
Raymond D Duvall
Virginia Gray
P. Terrence Hopmann
Robert B. Kvavik
L. Earl Shaw, Jr.
John L Sullivan
Charles E Walcolt
Gary W. Wynia

Assistant Prcfessor

Brian Job
William D. Morns
August H. Nimtz, Jr.
David Scolt Ross
Martin SaMpson

The graduate faculty of the Department of Political Science offers instruction
leading to the M.A. an,j PhD. degrees. It is directed toward educating political
scientists for careers in teaching and research. Stu(jents primarily interested in
public service or complementary skills in related fields such as journalism, for
example, are offered a special M.A. program. The special M.A. program allows
students to construct a program of study including 5xxx- and 8xxx-level seminars
that will help them develop competence in those areas of political science most
suited to Hleir main area of interest. These students should also investigate the
program of the Hubert H. Humphrey Institute of Public Affairs (see the Public Affairs
section of this bulletin)

Cooperative Degree Program With Public Affairs-The Hubert H. Humphrey
Institute of Public Affairs and Department of Political Science jointly offer a program
leading simultaneously to an M.A. degree in public affairs and a Ph.D. degree in
political sc,ence. Students interested in this program must apply to both the political
science department ami Humphrey institute. Admission requirements for the degree
in public administration are outlined in the Public A'lfairs section of this bulletin.
Students should write the director of grad.uate study for further details.

Application Deadline-The department admits students in the fall quarter. Stu
dents should complete their applications by February 1.

Special Requirements-The following application materials must be sent di
rectly to the department: a complete set of transcripts; a brief statement expressing
the applicant's purposes and goals in pursuing graduate work in political science
(this statement is separate from and in addition to the brief statement required as part
of the application form); three leUers of recommendation from professors who know
the applicant's academic work, particularly work in political science; and a sample of
the applicant's written work (several papers written for political science courses are
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preferred). Please send photocopies of written work: the department cannot guaran
tee that materials will be returned. Students should write for application materials
and a detailed statement of prerequisites, subfields and subdivisions, and require
ments for the MA and Ph.D. degree programs to the Director of Graduate Study,
Department of Political Science, 1414 Social Sciences Building, 267 19th Avenue
South, University of Minnesota, Minneapolis, Minnesota 55455.

General Requirements-Ail Ph.D. majors must complete 8101, 8102, and 8103
or present evidence of satisfactory completion of similar courses at another ap
proved institution. Students in the master's program must complete 8101 and 8102.
When possible, 8101 and 8102 should be completed during the first year of graduate
study.

Subfields of Study-The curriculum in political science is divided into five
subfields, with 16 subdivisions. Ph.D. students select five of these subdivisions for
their political science concentration, with no more than three subdivisions to be
chosen from anyone subfield. M.A. students select a subdivision from two subfields
for their political science concentration.

The five subfields and their subdivisions are:

A. Methodology
1. Methods of Political Analysis

B. Political Theory
1. Development of Political Thought
2. Analytic Political Theory
3. Empirical Political Theory

C. American Politics
1. Politics and Behavior
2. National Governmental Process
3. State and Local Government
4. Public Law and Judicial Process
5. Public Policy

D. International Relations
1. International Politics
2. International Organization
3. International Law
4. Foreign Policy

E. Comparative Politics
1. Comparative Analysis of Structure and Process at the Subsystem Level
2. Comparative Analysis of System Structure and Change
3. Area Emphasis

MASTER OF ARTS PROGRAMS

There are two regular master's degree programs that lead to the PhD. and a
special master's program that is considered terminal.

Plan A Program-Work leading to the master's degree under Plan A consists of
at least 3 quarters of graduate study including, in addition to 8101 and 8102, at least
five seminars in political science; at least 8 credits in one or more related fields; a
substantial thesis based upon independent research: a foreign language or research
tool; and a written examination covering two subdivisions of political science and a
final oral examination covering these subdivisions at the thesis.

Plan B Program-Candidates for the master's degree without thesis must com
plete, in addition to 8101 and 8102, at least six seminars in political science; a
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minimum of 21 credits in one or more related disciplines (these 21 credits may
include up to four seminars in political science): three research papers completed in
courses representing 9 credits of work (normally the required research papers
should represent 6 credits in political science courses); a foreign language or
research tool; and a written examination covering these subdivisions and the re
search papers. Courses elected in political science together with those in other
disciplines should constitute an integrated plan of study.

Special Master of Arts Program-Not all postbaccalaureate students in political
science are interested in college teaching and research. Journalists, high school
teachers, and government workers sometimes seek varied graduate programs to
cover the substance of broad areas of study without the depth required for scholarly
competence and research emphasized in the PhD. program. The special master's
degree program is intended to meet the needs of students who will not proceed to the
Ph.D. program but who seek a rigorous and coherent program of study.

This special master's degree is designed to be flexible enough to meet the needs
of individual students. It provides a broad background in political science and will
normally take between 1 and 2 years of full-time study, or the equivalent in part-time
study, to complete. The rE!quirements for the degree are 25 credits in political science
(at least 9 credits in 8000-level seminars) distributed over at least two subdivisions; 18
credits in one or more related fields; 8 additional credits in either political science or
related fields: three research papers, usually written in connection with course work;
and a written examination and an oral examination covering course work and the
research papers. Since scholarly research is not necessarily a goal of this degree, a
foreign language or research tool is not required. Each program must be approved by
the student's adviser and the Graduate Work Committee of the department.

It should be understood that this special master's program will not prepare a
student for the department's Ph.D. program. Those students who are uncertain at the
start of their graduate work whether they will pursue a PhD. degree are advised not to
apply for this special program.

PH.D. PROGRAM

For the Ph.D. program, each student must complete 20 seminars in political
science. A student will concentrate on five subdivisions; no more than two of the
three subdivisions may come from a single subfield. Normally, the 20 seminars will be
distributed as follows: nine seminars, three in each of the three subdivisions on
which the student will be examined; four seminars, two in each of two additional
subdivisions; 8101 and B102, taken during the first year; one seminar on teaching
political science, taken during the second year; two research seminars; and two
additional seminars as electives.

The Graduate School reqUires that each student complete a minor or supporting
program that consists of 18 credits of graduate-level work. A minor consists of work
completed in a single department and may require a written examination covering
that work; a supporting program consists of courses completed in two or more
disciplines that relate to and support the major and requires no written examination.
Most students select the supporting program. In addition each student must satisfy a
foreign language and/or research tool requirement.

Preliminary written examinations for the Ph.D. cover three of the five subdivi
sions of concentration. A preliminary oral examination covers all work in political
science as well as in the minor or supporting program.

Following completion of the thesis, the student must pass a final oral examina
tion. This examination covers the thesis and related subjects in the discipline.
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Language and Research Tool Requirement-Each student must satisfy a for
eign language and/or research tool requirement by completing one of the following
four options:

1. The student may pass the reading examinations offered by two foreign lan
guage departments. (Course work may not be offered in lieu of passing the
examinations, although the various language departments do offer courses
for graduate students whose final examinations can be taken for the purpose
of meeting this requirement.)

2. The student may demonstrate high proficiency in a single language that is
related to their research interests. This will normally mean demonstrating
that the language can be used in field research. Such proficiency must be
certified and recorded on the student's transcript by the foreign language
department.

3. The student may pass the reading examination offered by a language depart
ment and demonstrate competence in a research tool. Nine credits in 5000
level courses, or the equivalent, are normally required to demonstrate com
petence in a research tool.

4. The student may demonstrate high proficiency in a research tool. A minimum
of 18 credits in 5000-level courses are normally required to demonstrate such
proficiency.

The option that the student chooses and the specific way of meeting that option must
be approved by the adviser and the director of graduate study. Courses that are taken
to satisfy the research tool requirement may not be applied to any other part of the
student's program.

Examinations-Preliminary written and oral examinations are given during the
fall and spring quarters. All course work in political science must be completed prior
to the preliminary written examinations, except for courses in which the student is
enrolled at the time of the examinations. After successfully passing the written
preliminary examinations, students must schedule the preliminary oral examination
within the same quarter. The Department of Political Science requires that all course
work, including that for the minor or supporting program and language or research
tool, be completed prior to the preliminary oral examination, except for courses in
which the student is enrolled at the time of the examination.

Ph.D. Candidacy and Thesis-Candidacy for the Ph.D. degree is achieved by
successful completion of the prescribed course work and the written and oral
preliminary examinations.

The PhD. degree is awarded after submission of an acceptable dissertation
based on independent research and a final oral examination administered by a
committee appointed by the graduate dean and devoted to the thesis and to relevant
aspects of the area it covers. This final oral examination may not be scheduled in the
same quarter as the preliminary oral examination.

Ph.D. With Minor in Political Science-Candidates for the PhD. degree major
ing in other fields and minoring in political science must complete a group of related
courses sufficient to satisfy the minor requirements of the Graduate School; at least 9
credits of 8000-level courses in political science are required. The preliminary written
examination for the PhD. minor will cover one subfield of political science.

Additional Components of the Ph.D. Program

Research Seminars-Students must complete two research seminars, one in
each of the first 2 years of graduate study. There will be separate first- and second-
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year research seminars for students in each subfield of concentration. One faculty
member will be assigned to coordinate both first- and second-year research semi
nars within a given subfield of concentration.

The purpose of the research seminars is to give students an opportunity to plan
and carry out a research project on a subject of interest to them. Students are
encouraged to use the research seminars to explore areas in which they have not
done a great amount of work. Students will work closely with a faculty research
adviser. The seminars will give students the opportunity to present their work to
fellow graduate students and receive comment and criticism from them. The final
seminar grades and written evaluation of the seminar papers will be given by a faculty
research adviser. To encourage creative use of the research seminars, students will
be evaluated on the basis of the progress or improvement in their research abilities,
as demonstrated through their paper.

Progress Toward the Degree-The graduate program provides two "tracks"
toward the Ph.D. degreE!.

Students entering the program without an M.A. degree from another institution
will start on the "M.A. track" in the fall quarter of their first year and will follow the
normal route to the PhD., earning an M.A. first, applying for admission to the Ph.D.
program, and then completing the Ph.D. requirements.

At the end of the spring quarter of their fi rst year, students on the M.A. track may,
in consultation with their adviser, apply for admission to the "Ph.D. track." On the
basis of the first-year research paper and other evaluative materials, they may be
placed directly on the prl.D. track, bypassing the M.A. examinations and procedures
entirely.

Students entering Hte program with an advanced degree from another institu
tion are admitted directly to the Ph.D. program. These students may petition the
Graduate Work Committee to accept a portion of their previous graduate work for
transfer to the Minnesota program.

Course Requirements-Although graduate credit may be earned in SOOO-level
courses, it cannot be offered in fulfillment of course requirements for the Ph.D.
degree in political science. All courses offered in satisfaction of requirements for the
Ph.D. must be at the 8000 level.

METHODOLOGY

8101." SCOPE AND METHODS OF POLITICAL SCIENCE. (3 cr) Staff
The field of political science; epistomological problems in political inquiry; political values and their
relatlonst,ip 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: conceptu·
alization and measurement; designs for research. Critical evaluation of examples of political research.

8103." TEACHING POLITICAL SCIENCE. (3 cr) Staff
Designed to acquaint future college and university faculty political scientists with intellectual issues,
techniques. and resources pertinent to their future academic roles. Includes a practicum and self·
assessment in teaching.lt is recommended that students take this course in a year in which they serve as a
teaching assistant.

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." SEMINAR: SELECTED TOPICS IN METHODS OF POLITICAL SCIENCE. (3 cr; prereq #) Sfaff
ReadIngs and research in special topics or problems.

Methods of Political Analysis

8121." INTRODUCTION TO QUANTITATIVE ANALYSIS. (3 cr; prereq Stat 5021 or equiv) Staff
Survey of data collection; levels of measurement; measures of association; substantive exercises in
political analysis.
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8123.· ADVANCED TOPICS IN REGRESSION ANALYSIS. (3 cr; prereq 8121) Job, Morris. Sullivan
General linear model; extensions of linear model; problems In regression analysis; causal models.

8125.· DYNAMIC ANALYSIS. (3 cr; prereq 8121) Morris
Time series regression analysis; simultaneous equations; quasi-experimental design; stochastic proc
esses.

8127.· MEASUREMENT THEORY. (3 cr; prereq 8121) Sullivan
Reliability and validity of measurement. Unidimensional scaling and indices; bloc and cluster analysis;
multidimensional scaling, faclor analysis.

POLITICAL THEORY

8240.· INDIVIDUAL READING AND RESEARCH IN POLITICAL THOUGHT. (3 cr per qtr; prereq # and 6) Staff

8250.· RESEARCH SEMINAR: POLITICAL THEORY. (3 cr; prereq #) Staff
Supervised research and research training in selected topics and problems.

Development of Political Thought

5659.· AMERICAN POLITICAL THOUGHT. (4 cr; prereq 1051 or 9 cr social science or #) Ball. Shaw. Sibley
Colonial times to present; Puritanism; Constitution; utopianism; Calhoun; history of anarchist, socIalist,
populist, and syndicalist thought; social Darwinism; conservatism; political thought in law and literature.

5663.· POLITICAL THEORY AND UTOPIA. (4 cr; prereq 1051 or 9 cr social science or #) Sibley
Selected great utopias from viewpoint of the political theorist; idea of planning an ideal state, achievement
of utopia, stability and change In the great utopias; problem of authority and law; anarchist. socialist. and
conservative utopias.

5664.· DEVELOPMENT OF POLITICAL THOUGHT: ANCIENT. (4 cr; prereq 1051 or9 cr social science or #) Ball,
Sibley

Hebrew ideas. Moses to fhe second Isaiah; classical Greek thought; Plato and Aristotle; primitive natural
law; Cynics and Stoics; theory In Roman Republic and Empire; 1st-century Christianity.

5665: DEVELOPMENT OF POLITICAL THOUGHT: THE MIDDLE AGES. (4 cr; prereq 1051 or 9 cr social science
or #) Ball. Sibley

Early Christianity and the church fathers; moral theory and political theory; empire and church in Ideology;
Roman and canon law; theory of persecution; St. Thomas; 14th- and 15th-century conceptions.

5666. DEVELOPMENT OF POLITICAL THOUGHT: EARLY MODERN. (4 cr; prereq 1051 or 9 cr social science or
#) Ball, Sibley

Renaissance; Machiavelli: More: Reformation and Counter-Reformation: English Civil War; Hobbes and
Locke; rise of liberalism: Montesquieu and Rousseau; French Revolution and reaction.

5669: RECENT POLITICAL THOUGHT. (4 cr; open to jrs, srs only; prereq 1051 or 9 cr social science or #) Ball.
Shaw

Main currents from Marx to present, including socialist, anarchist, liberal, and conservative thought;
problems such as alienation and political obligation.

8201, 8202, 8203: DEVELOPMENT OF POLITICAL THOUGHT. (3 cr per qtr; prereq #) Staff
In general, topics In 8201 will relate to ancient. In 8202 to medieval, in 8203 to modern political thought.

8204: RECENT POLITICAL THOUGHT. (3 cr; prereq #) Fogelman. Shaw
Treatment of several selected aspects of 20th-century political thought.

8215: DEVELOPMENT OF AMERICAN POLITICAL THOUGHT. (3 cr; prereq #) Ball, Shaw, Sibley
Major issues and thinkers (political leaders, novelists, academics, etc.). Relation of political thought to
problems of American culture.

8216: TOPICS IN AMERICAN POLITICAL THOUGHT. (3 cr; prereq #) Ball. Shaw, Sibley
Selected topics examined each quarter.

8234: SEMINAR: SELECTED TOPICS IN THE DEVELOPMENT OF POLITICAL THOUGHT. (3 cr; prereq #) Staff
Readings and research in special advanced topics or problems.

Analytic Political Theory

8211: LINGUISTIC ANALYSIS AND POLITICS. (3 cr; prereq #) Ball
Systematic introduction to linguistic analysis and its relevance to politicaHheoretical inquiry.

8212: ANALYSIS OF POLITICAL CONCEPTS. (3 cr; prereq #) Ball
Close examination of selected concepts in political science and political theory: e.g., freedom, equality,
power. authority.
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8231 ' DEMOCRATIC THEORY. (3 cr: prereq #1 Ball, Fogelman, Shaw
Classical and modern theories of democracy including consideration of historical roots and philosophical
foundatio'ls of the theories, the majority principle, role of the democratic citizen and representative
institutions, with special attention to the significance of recent social science findings for classical
democratic theory formulations.

8235.. SEMINAR: SELECTED H)PICS IN THE DEVELOPMENT OF ANALYTIC POLITICAL THEORY. (3 cr;
prereq #1 Staff

Readings and research in special advanced topics or problems.

Empirical Political Theory

8221 .. EMPIRICAL THEORY. (3 cr: prereq #) Fogelman
Intensive examinatIon of sedected empirical theories such as theories of power, conflict, decision making,
and functionalism.

8222.. POSITIVE THEORY. 13 cr: prereq #1 Morris, Fogelman
Extensive survey of positive political 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 compE~tition.

8223. FORMAL MODELS. (3 cr; prereq 1 yr calculus or equiv and #1 Hoi!, Morris
Survey of the application and use of mathematical mudels in political science. Emphasis on structure of
assumptions, logical deductJOn and empirical testing of a wide class of models. Mathematical techniques
covered may include mathematical programming, difference and differential equations, and stochastic
processes.

8225.. GAME THEORY. (3 cr; p",req #) Morris
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, ir)stitutional desi~Jns, international relations, and regulation theory.

8236.' SEMINAR: SELECTED TCIPICS IN EMPIRICAL AND POLITICAL THEORY. (3 cr; prereq #) Staff
Readings and research ~n special advanced tOPiCS or problems.

AMERICAN POLITICS

5303.. THE AMERICAN DEMOCIlACY. (4 cr; prereq 1001 or #) Flanigan, Sorauf
Integrated overview of American polltlcal system, its Institutions and processes. Political decision making,
influence, and elites in American SOCiety. Evaluation of practice and reality of democracy in the United
States.

8340.. INDIVIDUAL READING AND RESEARCH IN AMERICAN POLITICS. (3 cr per qtr; prereq # and u) Staff

8350.' RESEARCH SEMINAR: AMERICAN POLITICS. (3 cr; prereq #1 Staff
Supervised research and research training in selected topics or problems.

8360.' SEMINAR: SELECTED TOPICS IN AMERICAN POLITICS. (3 cr; prereq #) Staff
Readings and research in special topics or problems.

Politics and Behavior

5304.' ORGANIZATIONAL BEHAVIOR. (4 cr; prereq 1001) Walcott
Operation and significance of complex, formal organizations in the political system, with emphasis on
public bureaucracy. Communication and influence processes; decision-making innovation; relation of
organization to environment.

5737.. POLITICAL PARTIES. (4 cr; prereq 1001 or #) Backstrom, Morris, Sorauf
Role and functions of the party in American government; party composition and organization; process of
nomination and policy formulation; regulation of party organizatioll and activities.

5738.. AMERICAN POLITICAL CAMPAIGNS AND ELECTIONS. (4 cr; prereq 1001 or #1 Backstrom
National, state, and local campaigns and elections, including fieldwork in local political parties and
election campaigns.

5741. POLITICAL BEHAVIOR OF WOMEN. (4 cr; prereq 1001 or 1051 or #) Gray
Analysis of women as political actors including such topics as mass political behavior, women in political
parties and elective office, and comparison of status of women in different societies.

5767.' PUBLIC OPINION AND VOTING BEHAVIOR. (5 cr; prereq 1001 or #) Flanigan, Shively, Sullivan
Major factors Influencing electoral decisions; political attitude formation and change. Data analysis
laboratory required as part of course.
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5768." POLITICAL CULTURE: SOCIAL BASIS OF POLITICAL BEHAVIOR. (5 cr; prereq 1001 or # ...5767 recom
mended) Flanigan. Shively

Social and environmental influences on political attitudes and political participation; political elites and
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 participation, and other political activity; analysis and Interpre
tation of electoral decIsions.

8303" SEMINAR: POLITICAL PARTIES. (3 cr; prereq #) 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.

8305." SEMINAR: INTEREST GROUPS. (3 cr; prereq #) Kvavik
Description and analysis of role of interest groups; leadership, maintenance of following, and representa
tion of values: theories of groups, group behavior, and overlapping group membership; interest group
relations with other political organizations.

8307.. SEMINAR: POLITICAL LEADERSHIP AND DECISION MAKING. (3 cr; prereq #) Flanigan. Benjamin
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." SEMINAR: POLITICAL SOCIALIZATION. (3 cr; prereq #) Sullivan
TheOries of political psychology. opinion formation and attitude change; political style and ideology;
processes of indiVidual political development and socialization.

8310.. SEMINAR: POLITICAL PSYCHOLOGY. (3 cr: prereq #) Su\:ivan
TheOries of political psychology. inclUding psychoanalytic. learning. functional. field. and humanistic
models of political altitudes and behaVior; personality and political behaVior; political style and ideology.

8317." SEMINAR: ORGANIZATIONAL BEHAVIOR. (3 cr; prereq #) Walcott
Organization theory and models; bureaucracy In a political system; impact of organization on individual
political opinion and behaVior; decision making and bargaining Within political institutions, organizations.

National Governmental Process

5309." THE JUDICIAL PROCESS. (4 cr; prereq 1001 or #) Krislov. Sorauf
Structure of the American jUdiciary; selectIon of judges: the process of litigation; influences on jUdicial
decisions; impact of and compliance With deciSions; role of the Supreme Court in the American political
system.

8312.. SEMINAR: LEGISLATIVE PROCESS. (3 cr; prereq #) Backstrom
National and state legislatures; their internal organization; party organizations and influences with
legislatures: interest groups and other external Influences; legislative roles and behavior: policymaking
processes in American legislatures.

8313." SEMINAR: EXECUTIVE PROCESS. (3 cr: prereq #) Eyestone. Krlslov
The political executive, cabinets, and staff aides; relatIOns With legislatures; the executive as party and
popular leader; the executlve and administratIve agencies.

8314." SEMINAR: JUDICIAL PROCESS. (3 cr; prereq #) Sorau!. Krislov
Judicial systems and roles; selection of jUdges; organizing and supporting litigation: influences on jUdicial
decisions; impact and enforcement of jUdicial decisions; courts and other institutions of government.

State and Local Government

5315.. STATE GOVERNMENT. (4 cr; prereq 1001 or #) Backstrom. Gray
Description and analysis of political instItutions and behavior in American states; involves interstate
comparisons and comparisons between state and national political systems.

5327.. LOCAL GOVERNMENT. (4 cr; prereq 1001 or #) Backstrom. Scott
Development and role of American local government: forms and structures; relationships with states and
the federal government; emphasis on local politics and patterns of power and influence.

5328." METROPOLITAN GOVERNMENT AND POLITICS. (4 cr; prereq 1001 or #) Nimtz. Scott
Development of modern American metropoliS with emphasis on central cities and suburbs: intergovern
mental relationships In the metropolis: state and federal responses to metropolitan problems; politics of
reforming metropolitan government.

5739.. POLITICS OF ETHNIC COMMUNITIES. (4 cr: prereq 6 cr social sCience) Nimtz
Cross-cultural stUdy of politics of ethnic communities with emphaSIS on politics of black communities in
the United States. TopiCS In community politiCS and local and national political systems.
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8321.' SEMINAR: LOCAL GOVI:RNMENT 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: SEMINAR: COMMUNITY POWER SYSTEMS. (3 cr: prereq #) Backstrom, Scott
Structure of influence in communities; methods and approaches to study of community power; determi
nants of power in the communIty.

8325: SEMINAR: 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 analy
SIS.

8327: SEMINAR: INTERGOVEBNMENTAL RELATIONS. (3 cr; prereq #) Gray
American federal system; state-local relationships; mterunlt cooperation and conflict; metropolitan dis
persal and Integration.

Public Law and Judicial Process

5309: THE JUDICIAL PROCESS. (4 cr: prereq 1001 or #) Krislov, Sorau!
See National Governmental Process subdivision listing for descrrption.

5501, 5502. PRINCIPLES OF AMERICAN CONSTITUTION I, II. (5 cr per qtr; prereq 1001 orequiv) Chase, Krislov
Nature of constitutions, judicial review, organization and powers 01 national government; national, state,
and interstate relations: civil rights and civil libertIes

8314: SEMINAR: JUDICIAL PROCESS. (3 cr; prereq #) Sorauf, Krlslov
See National Governmental Process subdivision listing for description

8331, 8332: SEMINAR: CONSTITUTIONAL LAW. (3 cr per qtr; prereq 5501. 5502 or #) Chase

Public Policy

5321: AMERICAN ECONOMIC POLICY. (4 cr; prereq 1001 or #) Eyestone
EconomiC policymaking processes: examination of several major policy Issues such as fiscal and mone
tary palie'f, subsidIes, eC010mtC regulation, and direct controls; assessmenr of governmental Impact on
the private economic sector.

5322: AMERICAN SOCIAL POL.lCY. (4 cr; prereq 1001 or #) Eyestone
American government actions affecting the distribution of social benefits such as health care, education,
and hous ng: social burdE'ns such as taxation and regulation of social conduct. Focus on relationships
between government action and social problems, with attention to possibilIties for change.

5323: AMERICAN DEFENSE POLICY. (4 cr; prereq 1025 or 1026 or 3825 or 3826) Stat!
Examinaton of several major substantive polIcy issues such as Ame'ican strategIc theory and general war
capabilities: limited war ttleory and capabilities; arms control and disarmament. Defense policymaking
processes in the Executive Branch, the Congress, and the private sector. Assessment of implications of
American defense policies for foreign and domestic policy.

8335: SEMINAR: PUBLIC POLICY. (3 cr; prereq #) Eyestone, Gray
PolItics of the pollcymaking process; interest group, client and constituent pressures: decision making
and bargaining in policymaklng: topics in major areas of regulation, planning, fiscal, and welfare policy.

8337: SEMINAR: POLICY EVAl.UATION. (3 cr; prereq #) Stat!
Critical review and application of techniques available for policy evaluation prior to and after policy
adoption.

8416: FOREIGN POLICY MAKII~G. (3 cr; prereq 5876 or 5877 or #) Stat!
See Foreign Policy subdivision of International Relations subfield listing for description.

INTERNATIONAL RELATIONS

8440: INDIVIDUAL READING AND RESEARCH IN INTERNATIONAL RELATIONS. (3 cr perqtr; prereq # and 6)
Stafl

8450: RESEARCH SEMINAR: INTERNATIONAL POLITICS. (3 cr; prereq #) Stat!
Supervised group research and research training in selected topics or problems.

8460: SEMINAR: SELECTED TOPICS IN INTERNATIONAL POLITICS. (3 cr; prereq #) Stalf
Readings and research in special advanced topics or problems.
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International Politics

5884. THE INTERNATIONAL SYSTEM. (4 cr: prereq 1025 or 1026 or 3825 or 3826\ Hopmann, Job, Ross
Structure of the international system; balance of power, bipolar and other types of International systems;
theories of stability, change, conflict, and cooperation,

5885. INTERNATIONAL PEACE AND VIOLENCE. (4 cr, §lntR 5801, prereq 1025 or 1026 or 3825 or 3826)
Hopmann, Job

Normative issues surrounding international violence: causes of violence and possible mechanisms for
creating international peace; alternative future structures of the international system related to limitation
of violence and attainment of peace.

5886. INTERNATIONAL DIPLOMACY, BARGAINING, AND NEGOTIATION. (4 cr, §lntR 5811, prereq 1025 or
1026 or 3825 or 3826) Hopmann, Walcott

Strategies and processes of International diplomacy, bargaining and negotiation for resolution of contem
porary international issues and disputes including matters of international security, arms limitation, and
disarmament.

8401." GENERAL THEORIES OF INTERNATIONAL POLITICS. (3 cr: prereq #) Hopmann, Job, Sampson
Approaches to the development of general theories of international politics, including systems theory,
communications theory, decision theory, power theory, field theory, and systemic historical analysis.

8402." MIDDLE·RANGE THEORIES OF INTERNATIONAL POLITICS. (3 cr: prereq #) Hopmann, Job, Sampson
Approaches to the development of middle-range theories of international politics, including theories of
conflict, crisis, negotiations and bargaining, alliance behaVIOr, and international integration.

International Organization

5887." INTERNATIONAL SECURITY ORGANIZATIONS. (4 cr: prereq 1025 or 3825 or #) Duvall
The United Nations and its antecedents: decision making in international organizations: global and
regional organization for international security, disarmament and dispute settlement.

5888. REGIONAL AND FUNCTIONAL INTERNATIONAL ORGANIZATION. (4 cr, §lntR 5812: prereq 1025 or 3825
or #) Duvall

Global and regional organization for economic, social, cultural, and humanitarian cooperation: compari
son of functional and political organizations: economic and political integration; emphasis on empirical
and practical approaches to world order problems of the future.

8408." INTERNATIONAL ORGANIZATION. (3 cr: prereq 5887 or 5888 or #) Duvall
The United Nations and Its systemic context; institutions and institutional change; UN voting and decision
making; UN security functions.

8409." REGIONAL AND FUNCTIONAL INTERNATIONAL ORGANIZATIONS, (3 cr: prereq 5887 or 5888 or #)
Duvall

Regional integration: international functionalism; UN development activities: secretariats and organiza
tional decision making; transnational relations.

International Law

5881." INTERNATIONAL LAW I. (5 er) Staff
Growth and character of international law system: use of legal materials, evidence: relation to municipal
law: SUbjects (indiViduals, states, International agencIes); treaties and other International agreements;
principles and problems of jurisdictIon.

5882." INTERNATIONAL LAW II. (5 er) Staff
Diplomatic agents and consuls-their functions and jurisdictional immunities: rights of aliens: law devel
oped by International organizatIons: paCIfic settlements of dIsputes: hostile measures short of war;
inte.vention: war and neutrality.

8412: INTERNATIONAL LAW I. (3 cr: prereq 5881 or equiv) Staf1
Historical development of the relationship of economic, social, and polttical systems to international law
systems: theories of international legal obligatIOn.

8413: INTERNATIONAL LAW II. (3 cr: prereq 5881 or equiv) Staff
Relationship of InternatlonCiI and constitutional law in the regulation of the foreign relations of the United
States: treaties, executive agreements, war powers, Intervention, conservation, and trade relations.

Foreign Policy

5876: FOREIGN POLICY DECISION MAKING. (4 cr: prereq 1025 or 1026 or 3825 or 3826) Hopmann, Ross,
Sampson

Analysis of the processes through which states make and implement foreign policy decisions, with
examples from foreign policies of several states inclUding the United States.
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5877.' COMPARATIVE FOREIGN POLICY. (4 cr; prereq 1025 or 10260r 38250r 3826) Hopmann. Ross. Sampson
Comparative analysis of foreign policies of major states; national and international determinants of
foreign policy behavIor.

8416.' FOREIGN POLICY MAKING. (3 cr; prereq 5876 or 5877 or #) Ross. Sampson
Problems of decision makmg posed by divided authority. need for multinatIOnal actions, crisis conditions.
Emphasis on problems of uncertainty and policy coordination. Use of case hIstories to clarify importance
and implications of external factors, bureaucratic organizations, domestic politiCS, and psychological
dynamics.

8417.' APPLIED FOREIGN POLIC;Y ANALYSIS. (3 cr; prereq 5876 or 5877 or #) Ross. Sampson
Survey of the technical requirements, advantages and disadvantages of different approaches to applied
foreign policy analysis: case studies, historical analogies, trend extrapolation, gammg, computer informa
tion systerrls, mternatlonal ,ndicator systems, mathematical models, computer slmulatlOn, systems ana/y·
sis.

8418.' COMPARATIVE FOREIGNI POLICY. (3 cr; prereq 5877 or #) Hopmann. Ross. Sampson
Development of dynamic theories to explain the foreign policy behavior of states comparatively, including
consideration of indiVidual, bureaucratIc, political, and sItuational factors and theorie~ of domestic and
internatIonal linkages and adaptIve foreign policy behaVior.

COMPARATIVE POLITICS

8640.' INDIVIDUAL READINGS AND RESEARCH IN COMPARATIVE POLITICS. (3 cr per qlr; prereq # and LI)
Staff

8650.' RESEARCH SEMINAR: COMPARATIVE POLITICS. (3 cr; prereq #) Staff
Supervised research and research traming in selected tOPiCS and problems

8660.' SEMINAR: SELECTED TOPICS IN COMPARATIVE POLITICS. (3 cr; prereq #) Staff
Readings and research in specIal advanced topics or problems.

Comparative Analysis of Structure and Process at the Subsystem Level

5769: POLITICAL ELITES AND LEADERSHIP. (4 cr; prereq 1051) Benjamin. Nimtz. Wynia
Comparative political leacershlp emphasizing political recruitment patterns, executive and legislative
behavior, and political power structure in industrial and nonindustnal states.

5771: COMPARATIVE PUBLIC POLICY. (4 cr; prereq 1051 or #; offered alt yrs) Wynia
Policymaking and administrative implementation in high- and low-income countries: emphasis on con
tent and Impact of economIC development and socIal welfare poliCIes.

5772. COMPARATIVE POLITICAL PARTIES AND INTEREST GROUPS. (4 cr; prereq 1051 or #) Kvavik. Nimtz
Role of political partIes and interest groups in different countnes.

5774: COMPARATIVE POLITIC.Il,L PARTICIPATION. (4 cr; prereq 1051 or #; offered alt yrs) Nimtz. Shively
Comparative study of the relationship of mass political behavior to governmental activity.

8641: COMPARATIVE MASS POLITICAL BEHAVIOR. (3 cr; prereq #) Shively. Nimtz
Mass political behavior, examined from a cross~natlonal perspective: the development of political partici
pation, mobilization and its effects: the development of politIcal cleavages and of political parties as
vehicles of contllct; mode:, of polItIcal behaVIOr under vaned systems of representation and under varied
party systems.

8643: COMPARATIVE POLITICAL ORGANIZATION. (3 cr; prereq #) Kvavik. Wynia
Structures and behavior of political parties and interest groups In different political environments;
evaluatior'\ of theoretical approaches and comparative frameworks.

8645: COMPARATIVE ANALYSIS OF ELITES IN AN INSTITUTIONAL CONTEXT. (3 cr; prereq #) Turner.
Benjamin, Nimtz

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 #) Eyestone. Wynia
Conceptuallzmg policymaklng processes within a comparative perspective: quantitative and qualitative
analysIs of policy; policyrnaking in competitive systems: policymaking in noncompetitive systems; devel- :....
opmenla,: pollcymaklng

Comparative Analysis of System Structure and Change

8633: COMPARATIVE SOCIOPOLITICAL CHANGE. (3 cr; prereq #) Nimtz. Turner
Cntical evaluation of thelterature and theoretical perspectives; comparative examination of socia' and
political change and the Interrelationship between both processes.
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Political Science

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 performance.

Area Emphasis

5441." EUROPEAN GOVERNMENT AND POLITICS. (5 cr; prereq 1051 or 12 cr social science or #) Holt, Shively
Political institutions in their social setting: problems of power and responsibility. governmental stability;
political decision making, government and the economic order.

5443." GOVERNMENT AND POLITICS OF THE SOVIET UNION. (4 cr; prereq 1051 or 12 cr social science or #)
Turner

Rise of Bolshevism; sources and nature of its ideology: history and institutional character of the Soviet
regime; sources of power: role of the party and functional groups: patterns of change.

5444.. GOVERNMENT AND POLITICS OF SCANDINAVIAN COUNTRIES. (4 cr; prereq 12 cr In social science)
Kvavik

Survey of Scandinavian political institutions and behavior; emphasis on pattern of party politics, functions
of interest groups and legislative behavior. Comparative analysis of voting patterns and voter alignments.

5446.. GOVERNMENT AND POLITICS OF SOUTH ASIA. (5 cr; prereq 3 cr upper division work in social sciences)
Staff

Governmental institutions in their historical and social setting. Emphasis on dynamic processes of
modernization within a democratic institutional framework. Problems of implementing public policies
involving social and economic development, including agrarian reform, population control, and industrial
growth.

5448." GOVERNMENT AND POLITICS OF AFRICAN COUNTRIES. (4 cr; prereq 1051 or 12 cr social science 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.

5453.. JAPANESE GOVERNMENT AND POLITICS. (4 cr; prereq 1051 or 12 cr In social science or #) Benjamin.
Turner

Constitutional and political development in Japan; political ideas, government, political parties, and
problems.

5454.. CHINESE GOVERNMENT AND POLITICS. (4 cr; prereq 1051 or 12 cr in social sCience or #) Benjamin.
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

5455.. LATIN AMERICAN GOVERNMENT AND POLITICS. (5 cr; prereq 1051 or #) Wynia
Latin American political heritage, political processes, and contemporary public policy issues; resolution of
problems of social, economic, and political change in selected countries.

5457. TOPICS IN MIDDLE EASTERN POLITICS. (4 cr; prereq 1051 or #) Krislov, Nimtz. Sampson
Governmental structures and their political matrix. Cultural, religious, and regional influences Israeli
emphasis treats problems of a created society with planned institutions, role of nominally ideological
parties, conflict over theocratic base for a modern secular state. Arab states emphasis treats effects of
modernization, religious conflict, ZIOnism. Arab unity.

8601 .. GOVERNMENT AND POLITICS IN WESTERN EUROPE. (3 cr; prereq 5441 or equiv) Shively, Kvavik
Analysis of political institutions; political development; social structures; ideologies; parties and pressure
groups; voting behavior.

8603.. SCANDINAVIAN GOVERNMENT AND POLITICS. (3 cr; prereq #) Kvavik
Political Institutions of the Scandinavian countries, socioeconomic basis of politics, parties and interest
groups; patterns of voting behavior.

8605.. GOVERNMENT AND POLITICS OF AFRICA. (3 cr; prereq 5448 or equiv or #) Nimtz
Political systems and processes of Afncan countries 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 5443 or equlv) Turner, Holt
Rise of Bolshevism: sources and nature of the belief system; development of Communist regime; institu
tional features: organization of power; role of the party; social, economic, and foreign policy.

8611 .. GOVERNMENT AND POLITICS IN EAST ASIA. (3 cr; prereq 5454 or equiv) Turner, Benjamin
East Asian political institutIOns in their social setting with emphas'ls on Japan and China: political
development; ideologies; relationship of social structure to political institutions; parties and pressure
groups.
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8615," GOVERNMENT AND POLITICS OFINDIA AND SOUTHEAST ASIA. (3 cr; prereq 5446 orequiv or #) Staff
Political institutions in India and selected countries of Southeast Asia In their cultural setting; political
development; ideologies: relationship of social structure to political institutions; parties and pressure
groups

8619." GOVERNMENT AND POLITICS IN LATIN AMERICA. (3 cr; prereq 5455 or equiv or #) Wynia
Political Institutions and processes with emphasis upon selected countries; social and economic basis of
politics; parties and interest groups; political Instability and change.

PORTUGUESE
See Spanish and Portuguese.

PSYCHIATRY
See the Graduate Programs in the Health Sciences Bulletin.

PSYCHOLOGY (Psy)
Professor

Lloyd H. LofquIst. chairman
Paul W. Fox, assistant

chairman
John P. Campbell. director Gf

graduate study
Gary T. Athelstan
Ellen S. Berscheld
Ellen Betz
Thomas J Bouchard. Jr.
John P. Brantner
Peter F. B"ggs
DWight A Burkhardt
James N. Butcher
Rene V. Dawis
Marvin D. Dunnette
Byron Egeland
George W. England
Norman Garmezy
Irving I. Gottesman
A. Jack Hafner
Willard W. Hartup
Gordon T Helstad
James J. Jenkins
Robert L. Jones
Enc Klinger
David L. La3erge
Rodney G. Loper
David T. Lykken
Kenneth MacCorquodale
John C Masters
Paul E. Meehl
Manfred J MeIer
Gerhard Neubeck
J. Bruce Overmier
Daliis K Perry
Herbert L Pick. Jr.
Roy W. Pickens
Wentworth Quast
Alan H. Roberts

Warren W Roberts
Paul C. Rosenblatt
Ivan Ross
Vera M. Schletzer
William Schofield
lloyd K. Sines
Mark Snyder
Edward 0 Swanson
Auke Tellegen
Travis I. Thompson
Milton A. Trapold
David M. Wark
David J. Weiss
Robert D. Wrrt

Associate Professor

C PhippS Arabie
Patricia S Faunce
Jo-Ida Hansen
Gloria R. Leon
Gall 8. Peterson
Patrick R. Pinto
James B. Preus
Pearl P Rosenberg
Sheldon B. Sparber
L. Alan Sroufe
Neal F. Viemeister
Richard A Weinberg
William F. Weitzel

Assistant Professor

Eugene Borgida
Nancy M. Crewe
Vernon T. Devine
Steven D. Hollon
Philip C. Kendall
Gordon E. Legge
Susan Nicol
Carol H. Pazandak
WInifred Strange

For information about the several fields of study within psychology and about
financial aid and special admission requirements, applicants should write to the
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Psychology

Coordinator of Graduate Admissions, Department of Psychology, 105 Elliott Hall, 75
East River Road, University of Minnesota, Minneapolis, Minnesota 55455. All appli
cants for graduate work in psychology must submit departmental application forms
in addition to Graduate School forms. New students are generally admitted only in
fall quarter. The application deadline is February 1 for all programs; applications for
fall quarter received after this deadline will be considered only if space is still
available.

Degrees Offered-M.A. (Plan A, Plan B with papers); Ph.D.

Prerequisites-Before being accepted as a candidate for a graduate degree with
a major or minor in psychology, students must satisfy the faculty that they are fully
prepared to undertake graduate work in the subfields of proposed specialization.

In general, it is expected that all graduate majors and minors will have completed
15 quarter credits of prerequisite work in psychology beyond the introductory
course, including a course in statistics. Breadth of background in such areas as
natural science, mathematics, and related social sciences is also important.

Major and Minor Requirements-All candidates should consult advisers in both
the major and minor fields for requirements.

Language Requirement-For the master's degree, none. For the Ph.D. degree,
language study, if any, may be required at the discretion of the adviser.

5011. THEORIES OF LEARNING AND COGNITION. (4 cr; prereq 3011 except for students in honors sequence
and grad sfudenfs) LaBerge

Survey of major theories of learning and contemporary theories 01 Information processing and cognitIon.

5012-5013. PSYCHOLOGY OF LEARNING. (4 cr perqtr; prereq 1001, 1005. and 3011 or Bioll107 and EBB 3111
or #, except grad students) Overmler

Experimental literature on classical conditioning and all types of instrumental learning. Evaluation of
concepts relevant to these types ot learning

5014. PSYCHOLOGY OF HUMAN LEARNING AND MEMORY. (4 cr; prereq 1005 or 3011 or 3051 or # except for
students In honors sequence and grad stUdents) Fox

Processes and principles in human learning and memory_ Feedback, instruction and learning, individual
differences in learning, cognitive 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) LaBerge

Major processes involved in human learning: emphaSIS on verbal and perceptual learning. Topics include
memory, attention, and information processing

5017. ANALYSIS OF BEHAVIOR I. (4 cr; prereq 3011 except for students In honors sequence and grad students)
MacCorquodale

Systematic formulation of lopics of psychology based upon a Skinnerian analysis SCientific mefhod,
learning.

5018. ANALYSIS OF BEHAVIOR II. (4 cr; prereq 5017 or #)
(Continuation of 5017) Skinnerian analysis of motivation, emotion, and verbal behavior.

5019. ANALYSIS OF COMPLEX BEHAVIOR. (4 cr; prereq 5017 or #) Thompson
Experimental analysis of complex operant behavior repertories based upon systematic formUlation pre
sented in 5017. Survey of classic readings in operant conditioning and extens·lons to recent research
dealing with complex behaVior repertories. Complex sequences of human and other animal behavior.

5021. MATHEMATICAL PSYCHOLOGY. (4 cr; prereq 5861 or #) Vieme,ster
Mathematical models of signal detection and recognition, decision processes, information processing,
learning.

5031. PERCEPTION. (4 cr; prereq 3051 or 3031 or #) Legge
Analysis of methods of investigation and data obtaIned m study of selected problems of perception:
psychophysical methods, form perception, space perception, constancy, spatially coordinated behaVior
and attention. EmphaSIS primarily on visual perception.

5045. THE PSYCHOLOGY OF MOTIVATION. (4 cr; prereq 3011 or # except tor grad stUdents) Trapold
Survsy of classic and contemporary research and theory pertaining to the concept of motivation in animal
and human behavior. Emphasis on role of motivation in systematic accounts of behavior.
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5054. PSYCHOLOGY OF LANGUAGE. (4 cr; prereq 3011 except for students in honors sequence and grad
students) Jenkins

The theories and experimental evidence involved In past and present conceptions of psychology of
language.

5061. FUNDAMENTALS OF PHYSIOLOGICAL PSYCHOLOGY. (4 cr, §3061, prereq 1001) W Roberts
Physiological and neuroanatomlcal mechanisms underlying behavior of higher vertebrates. Sensory
mechanisms, sleep, wakefulness, and attention processes. Effects of drugs on behavior.

5062. NEUROPSYCHOLOGY OF MOTIVATION AND LEARNING. (4 cr; prereq 5061 or #) W Roberts
Brain mechanisms of aggression, fear, pain. hunger, thirst, reproductive behavior, learnIng. and discrimi
nation processes.

5071, ANIMAL PSYCHOLOGY. (4 cr; prereq 3011 or 5012) Peterson
Historical, philosophical, and biological foundatIons; consciousness; motivation; learning; reasonmg;
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 orienting 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 and tempera
ment.

5134. INTRODUCTION TO BEHAVIORAL GENETICS. (4 cr; prereq 3124 or 5126) Gottesman
Methodology appropriate m 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 variable Will be the genotype of an organism.

5141, PSYCHOLOGY OF WOMEN, (4 cr; prereq 1001) Schletzer
Psychological and physical sex differences, stressmg developmental and environmental influences on
dependency, aggression, achievement motivation, and achievement. Sex roles and sexuality dunng
various Il1e phases

52015. SOCIAL PSYCHOLOGY. (4 cr: prereq 1001,3201. honors or grad psychology major) Berscheid
ClaSSical and contemporary theories and research in social psychology With emphaSIS on social rnfluence
and group dynamics.

5201H, HONORS COURSE: SOCIAL PSYCHOLOGY. (4 cr; prereq #) Berscheld

5202. ATIITUDES AND SOCIAL BEHAVIOR. (4 cr; prereq 1001,3201 or #) Borglda
Survey of atlltude theory, -neasurement, and change research in social psychology Focus on structure,
function, and formation of attitudes; relationship between attitudes and various social behaViors; basic
principles of attitude change.

5501. VOCATIONAL PSYCHOLOGY. (4 cr; prereq 3801 or equiv) 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 satis·
factoriness; psychological problems connected with work.

5604. ABNORMAL PSYCHOLOClY, (4 cr per qtr, §3604; prereq honors or grad majors or #) Devine, Leon
Comprehensive review of behaVioral disorders. Etiology and treatment considerations emphasized.

5701. PERSONNEL AND INDUSTRIAL PSYCHOLOGY, (4 cr; prereq 1001. one course rn statistics or #) Dunnette
Application of principles of individual differences and psychological measurement to problems of recruit·
ing, selecting, evaluating. and traming members of ongoing organizations. Job behaVior description,
performance measurement, selection and placement strategies, minority group employment, measure
ment of lob satisfaction, !itrategies for trainIng and development.

5702. PSYCHOLOGY OF INDIVIDUAL BEHAVIOR IN ORGANIZATIONS. (4 cr; prereq 5701 or 8 cr psychology or
#) Campbell, Dunnette

Application of psychological research and methodology to study of human behaVior in ongoing organiza
tions. 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; mdivldual tramlng and development; group work methods and problem solvmg
strategies; methods of organizational development.

5751. PSYCHOLOGY OF ADVEP.TISING. (4 cr, §Jour 5251, prereq 1001 [5 crJ) Jones
Psychological principles. research techniques, and applications in advertising and selling Relevant
consumer attItudes and behavior. Psychological mechanIsms upon whIch effectiveness of advertisements
and commercials depends.
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5841. REPRESENTATION OF STRUCTURE IN DATA. (4 cr: prereq 3801. Math 1211 Or #) Arabie
Theory and methods of unidimensional and multidimensional scaling, and related methods for discover
ing and representing structures underlying psychological data

5861. QUANTITATIVE METHODS IN PSYCHOLOGY. (4 cr: prereq #) Viemelster
Elementary set theory, probability theory, matrix algebra, ddference equations: applications to construc
tion 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.

5884. METHODS FOR MULTIVARIATE COVARIATION ANALYSIS. (4 cr. prereq 5862 or #) Weiss
Nonmathematical treatment of methods for analysis of matrices of Interrelationships based on persons,
variables, and occasions. Nonhierarchical and hierarchical methods of clustering. Factor analysis includ
Ing factor extraction, rotation, SCOring, and comparison. EmphasIs on assumptions, limitations, Interpre
tations, and applications.

8004w-8005st. SEMINAR: PHILOSOPHICAL PSYCHOLOGY. (3 cr per qtr: prereq courSe in logic or philosophy.
PhD candidate In psychology or philosophy) Lykken. Meehl

DiSCUSSIOn 01 selected philosophical and methodological problems.

80101,w,5. ADVANCED TOPICS IN LEARNING. (3 cr: prereq 5012·5013 or #) Overmler. Peterson. others

8014,8015,8016. READINGS IN THE ANALYSIS OF OPERANT BEHAVIOR. (3 cr perqtr: prereq 5017 and 5019 or
~5017 and %019 and #) MacCorquodale. Thompson

Readings In "classlc" and recent books, monographs, and articles in operant conditioning. Not recom
mended for first-year graduate students.

8017,8018,8019. SEMINAR IN THE ANALYSIS OF OPERANT BEHAVIOR. (1 cr per qtr: prereq 5017 and 5019 or
'15017 and f5019 and #) Thompson

Current research literature In expenmental and applied analysis of operant conditioning.

80201,w,5. SEMINAR: CONDITIONING AND LEARNING. (3 cr: prereq #) Overmier. Peterson. others

8021,8022,8023. SEMINAR: MATHEMATICAL BEHAVIOR THEORY. (3 cr per qtr: prereq #) LaBerge
Foundations of mathematical behavior theory; current research.

8034. SENSORY NEUROPSYCHOLOGY. (3 cr: prereq 5061) Burkhardt
Mechanisms of sensation in humans and animals with emphasis on relationships between sensory
psychophysIcs and the neuroelectric activity of vision, hearing, somesthesis, and taste.

8035. VISION. (3 cr: prereq 8034) Burkhardt
Critical examination of selected tOPiCS in contemporary vision research Representative topics: neuroe
lectrie activity, color, binocular and spatial vision, adaptation.

8037. PSYCHOPHYSICS AND AUDITION. (3 cr: prereq 8034 or #) Viemelster
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 relevance. 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
Invarlance

8054-8055-8056. SEMINAR: PSYCHOLOGY OF LANGUAGE. (3 cr per qtr: prereq 5054, #1 Jenkins

8064. BEHAVIORAL PHARMACOLOGY. (3 cr: prereq 5017 Or #) Pickens
Analysis of the behavioral ettects of drugs

8070. SEMtNAR: PSYCHOPHARMACOLOGY. (1 cr; prereq #) Pickens, Sparber
Selected topics in drug-behavior research.

81075. CROSS-CULTURAL STUDY OF PERSONALITY. (4 cr: prereq 5101, 5604-5605 Or equiv or #) Butcher
Methodological issues and status of current research.

8110. STUDY OF HYPNOSIS. (4 cr) Tellegen
Introduction to contemporary theones, research, and techniques

8114-8115t. THE SCIENTIFIC STUDY OF PSYCHOPATHOLOGY. (3 cr per qtr: prereq #) Garmezy
Theory and research lO psychopatho(ogy~ evaluation of current expenmentatlon In vanous behavior
disorders.

8116,8117. RESEARCH SEMINAR: PSYCHOPATHOLOGY. (3 cr per qtr: prereq 5605 or equiv. 1 yr grad study or
#) Garmezy

Review of theoretical and empirical status of specific problem areas in psychopathology
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8201. SOCIAL COGNITION. (3 cr: prereq #) Borgida
Discussion of social psycllological theory and research in social cognition

8202. ADVANCED SOCIAL PSYCHOLOGY-CLOSE RELATIONSHIPS. (3 cr: prereq #) Bersche'd
D1Scussion of social psyctlOloglca\ 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, #) Berscheld. Snyder

Survey of contemporary theoretical positions and related research.

8207. ADVANCED SOCIAL PSYCHOLOGY. (3 cr: prereq #: offered 1979-80 and alt yrs) Berscheid. Snyder
Research methodology ir social psychology.

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 ,~ND FAMILY COUNSELING I, II, III. ICr ar. §FSoS 8214. 8215, 8216: prereq #)
"eubeck

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 THEIFl RELEVANCE TO PRACTICE OF FAMILY THERAPY. (Cr ar, §FSoS 8517, 8518,
8519: prereq #) i'Jeubeck, Dawis

8217' Th.olles ot Family Interaction 8218: Theories of Family Interaction 8219: Introduction to Family
Counseling

8501. COUNSELING PSYCHOLOGY I: HISTORY AND THEORIES. (3 cr; prereq #) Dawis
Theories of counseling, their psychological assumptions and implications for practice: oflgins, develop
ment, and current status of vocallOnal counseling.

8502. COUNSELING PSYCHOLOGY II: ASSESSMENT. (3 cr; prereq 5862 or #1 Daw's
Counseling Interpretation of selected assessment instruments IncludIng Intelligence, vocational apti·
tudes, vocatlOnal interests, needs, and personality.

8503. COUNSELING PSYCHOLOGY III: INTERVIEWING. (3 cr: prereq E,501, 8502 or #) Loper
EmphasIs on development of counseling skllls and strategIes of behavior change lrl the interview;
research on counseling effectiveness.

8514-8515-8516. PRACTICUM IN STUDENT COUNSELING. (3 cr per qtr; prereq 8501. 8502, 8503 or equiv) Loper.
Jthers

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 !=hysica/ly and emotionally disabled clients in approved public and private
rehabilitation agencies.

8520•. FIELDWORK IN APPLIE'D PSYCHOLOGY. (Cr ar: prereq #) Athelstan, Dawis, others

8524, 8525, 8526. SEMINAR: STUDENT PERSONNEL WORK. (Cr ar; prereq #1 Counseling staff
Topics and problems relating to content, development, and coordination of comprehensive college
student oersonnel programs

8541,8542,8543. SEMINAR: PRACTICES, APPROACHES, AND ISSUES IN COUNSELING PSYCHOLOGY. (1 cr
per qtr; prereq 9rad student in counseling psychology or #) Lofquist

Lectu(e~, and discussions on a wide vaflety of applicatIons of counseling, counseling theory, techniques,
researcrl, and Issues in the field. In each area, experts share ideas and lead discussions.

8544-8545-854£;' SEMINAR: RESEARCH IN COUNSELING PSYCHOLOGY. (1 cr per qtr; prereq #) Betz
Presentation and diSCUSSion of research In counseling psycho!olJY With emphasis on process and out
come research.

8551-8552-855:1. MARRIAGE COUNSELING. (6 cr per qtr: prereq 8216, #, offered 1979-80 and alt yrs)
Practlcum at on- and on-campus marriage counseling agencies

8554,8555,8556. FAMILY COUNSELING PRACTICUM IN ON· AND OFF-CAMPUS COUNSELING CENTERS.
(Cr ar, §FSoS 8b20. 8521, 8522; prereq 8217. 8218. 82191 Neubeck

8560•. INTERNSHIP IN COUNSELING PSYCHOLOGY. (Cr ar, 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, operationalization, and
application of the !tleory of work adjustment. Roles and responsibilities of the vocational counselor.
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8564-8565-8566. ADVANCED SEMINAR: VOCATIONAL COUNSELING FOR WORK ADJUSTMENT. (2 cr per qtr;
prereq 8563 or #) Lotqulst

Advanced topics and research on the application of the theory of work adjustment to vocational counsel·
mg.

8611,8612,8613,8614. PROFESSIONAL METHODS IN CLINICAL PSYCHOLOGY I: ASSESSMENT. (2 cr per qtr;
prereq clinical psychology major, 'CIPsy 8206 or #) Butcher, others

Presentation of theory and practice in clinical application of assessment techniques. Observation, admin
istration, scoring, and interpretation is 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 and methods for experimental analysis of human perception, cognition. and memory
studies in context of information processing. ApplicatIons of methods discussed for aspects of impaired
human performance induced by drugs, brain injury, psychopathology, or stress. Laboratory demonstra
tions conducted by specialists in experimental analysis of information processing. Interested students
given opportunities for independent research.

8620. PRACTICUM IN CLINICAL PSYCHOLOGY, (Cr ar; prereq #) Butcher, Leon
Field experience in professional work in clinical settings

8621,8622,8623. PROFESSIONAL METHODS IN CLINICAL PSYCHOLOGY II. (4 cr per qtr; prereq PhD candi-
date m clinical psychology, 8611, 8612, 8613, 8614 or #) Leon

Seminar on theories of indiVidual and group treatment techniques. Lectures and demonstrations on
contemporary theories of individual and group methods of psychological intervention With adults and
children. 8621 Theones ot 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 by being part of a group; a didactic analysis (8624), obserVing groups (8625),
supervised leadmg ot groups (8626).

8630.' PRACTICUM IN CLINICAL CHILD PSYCHOLOGY. (3 cr per qtr; prereq #) Clinical psychology staff
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. (2 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 psychologically disturbed persons.

8640, SEMINAR: TOPICS IN CLINICAL PSYCHOLOGY. (Cr ar; prereq #) Clinical psychology staff
Discussion of various topics in cl1nical psychology chosen by the class in relation to interests of particular
instructors.

8641, 8642, 8643, PROSEMINAR: ISSUES 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, (1 cr per qtr; prereq #) Hatner, Quast
Topics include child and family interviewing, parent counseling, and family communIcation.

8654. SEMINAR: CRISIS INTERVENTION, (3 cr; prereq #) Butcher, Hatner

8660, SEMINAR: THE PSYCHOPATHIC PERSONALITY: THEORY AND RESEARCH. (2 cr; prereq #) Lykken
Research-oriented 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 clmical psychology
and permission of director of clinical psychology training program) Clinical psychology staff

8701-8702, SEMINAR: INDUSTRIAL AND ORGANIZATIONAL PSYCHOLOGY. (4 cr per qtr; prereq #; offered
1978-79 and alt yrs) Bouchard, Campbell, Dunnette

8703,8704. SEMINAR: INDUSTRIAL AND ORGANIZATIONAL PSYCHOLOGY. (3 cr per qtr: prereq #; offered
1979-80 and alt yrs) Bouchard, Campbell, Dunnette

8841. ADVANCED SEMINAR: SCALING, CLUSTERING, AND MEASUREMENT, (3 cr; prereq 5841) Arable
Case studies of psychological models underlying scaling and clustering methods with examples selected
from a wide range of research.
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8881·8882-8883t. SEMINAR: PSYCHOMETRIC METHODS. (1 cr per qtr: prereq #) Weiss
Reviews and individual resE,arch on current topics In psychological measurement, statistics, and research
design.

8900. SEMINAR IN BEHAVIORAL GENETICS. (2 cr: prereq #) Gottesman. others
Advanced tOPiCS In human and animal behavioral genetics dlscussecl in seminar fashion with joint faculty
and student participation In team teaching. Focuses on current literature. doctoral thesIs research in
progress, and faculty research.

8938·8939t· FORENSIC PSYCHOLOGY. (3 cr. §Law 5846: prereq 1001, PhD candidate in psychology) Becker,
Levy, MalmqUist, Meehl

A lawyer, psychologist, anj psychIatrist consider selected problems of the relation between behavior
sciences and law as a mode of social control. Topics include rules and empirical facts. utilities and
dJsutJlJ1Jes of crIminal sanction, Insanity defense, civil commitment of mentally Ill, law and morals,
diagnosIs and prediction, psychologIst as expert witness, psychological determinism and responsibility.

8970. SEMINAR: SPECIAL AREAS OF PSYCHOLOGY AND RELATED SCIENCES. (Cr ar: offered when demand
warrants)

Based on a syllabus of required and optional reading Topics announced by Department of Psychology.

8980•. DIRECTED TEACHING IN PSYCHOLOGY. (Cr ar: prereq #) Staff
Supervised experience In the teaching of psychology.

8990.' RESEARCH PROBLEMS. ICr ar) Graduate staff

PUBLIC AFFAIRS (PA)

1

1

Professor

John S. Adam~. director
Donald P. Geesaman. associatf~ director

and director of graduate stuc'y
Dean E. Abrahamson
Charles H. Backstrom
John E Brandl
John R Borch~rt

Harold W. Chase
Willard W. Cochrane
Walter W. HellfH
James L Hetland. Jr.
Stephen A. Hoenack
G. Theodore Mltau
Arthur Naftalln
George A Warp
Vernon E. Weckwerth

Associate Professor

Nancy N. Anderson

Assistant Proff~ssor

Thomas R Dewar
Michael E. Gleeson
Jay N. Greenberg
Martin H. Krieger
Robert T. Kudrle
Michael Q. F'atton

Instructor

Jeanne E. Boder
Sharon Pattl~n

Lecturer

William C Copeland
Robert C. Einsweder

Graduate work in the Hubert H. Humphrey Institute of Public Affairs is designed
to prepare public policy analysts, planners, decision makers, and administrators for
positions of importance in public service.

Degrees Offered-Master of arts degree with a major in public affairs (MA), and
master of planning (M.P.) degree with a major in planning.

Emphases Availabh~Within the Institute-Planning and urban affairs, interna
tional affairs, technology planning, human service systems, quantitative methods for
policy analysis, and administration and implementation.

Prerequisites-Applicants should be able to demonstrate aptitude for analytical
work in the social sciences. The core curriculum in the policy process, policy
analysis, and quantitative methods assumes some knowledge of American govern
ment, microeconomics, and elementary statistics. Applicants lacking this back
ground may be admitted with the understanding that deficiencies must be completed
during the course of the graduate program, but without graduate credit. The Hum
phrey Institute of Public Affairs sometimes offers noncredit short courses in mathe
matics, economics, politics, and computer usage for public policy analysis to satisfy
prerequisites.
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54 credits

18 credits
12 credits
12 credits
12 credits

Public Affairs

Application Deadline-Admission is granted for entry only in the fall quarter. All
application materials must be submitted by February 15 for applicants seeking
financial aid and by May 1 for other applicants.

Special Application Requirements-Applicants must submit to the Humphrey
Institute of Public Affairs letters of reference from three persons qualified to discuss
and evaluate their aptitude for successful graduate study in public affairs, and a
statement of purpose that discusses their academic and professional objectives and
relates these to the program of the school.

Program Requirements: Master of Arts Degree-The requirements for the
degree are the same as those cited in the General Information section of this bulletin,
with the following exceptions:

1. A single, integrated course of study is substituted forthe traditional major and
minor fields of work.

2. Students work under the Plan B option, which requires projects rather than a
thesis.

3. Each program requires a minimum of 54 credits of graduate work plus an
arranged internship or fieldwork experience. The internship requirement can
be waived for persons having relevant experience.

Program Requirements: Master of Planning Degree-Requirements for the
M.P. degree are the same as those for the M.A. degree, with the following exceptions:

1. M.P. candidates enroll in a required sequence of proseminars in planning in
addition to the required core courses.

2. M.P. candidates normally complete a 3-month internship.

The curriculum in both programs consists of core courses, concentrations in
two of the specified areas of emphasis, and an internship or a fieldwork experience.
The programs are structured as follows:

Master of Arts Degree
Core courses
1st concentration (minimum)
2nd concentration (minimum)
Electives (up to)
Internship or field project

Total

Master of Planning Degree
Core courses
Planning proseminars
1st concentration (minimum)
2nd concentration (minimum)
Electives (up to)
Internship or field project

Total

18 credits
8 credits

12 credits
12 credits
4 credits

54 credits

Language Requirement-None.

Final Examination-The Graduate School assigns an examining committee,
chaired by the student's adviser and including at least two other members of the
graduate faculty. The committee conducts the final oral examination after all work for
the degree is completed The examination emphasizes work done by the student in
preparation of Plan B projects.

405



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

Fields of Instruction
<4
I

Minor Requirements for Students Majoring in Other Fields-
a. Master's Degree--Candidates should complete courses totaling at least 9

credits chosen from either the core requirements or from a group of related
courses within one of the six fields of study.

b. Doctor's Degree--Candidates are advised to take basic core courses as well
as courses from a concentration, normally totaling 18 credits.

c. Joint Degree-Joint degree programs are encouraged by the institute. They
usually involve earning a degree in public affairs concurrently with a degree
in another field. Joint programs of this nature are offered with the Law
School, the School of Social Work, the Department of Political Science, and
the Program in Hospital and Health Care Administration. To participate in a
joint degree pro£/ram, students must make separate applications to the two
programs. Students normally apply to pUblic affairs early in their professional
or graduate degree program. If admitted, students spend a year of full-time
study in the Humphrey Institute of Public Affairs.

Note-Students may usually offer up to 18 credits of course work in law or social
work toward the master of arts degree requirements of the Humphrey Institute of
Public Affairs. The year's study in public affairs consists of 36 credits-the required
courses and related courses composing a concentration. Additionally, students
serve an internship and complete Plan B projects.

For further information concerning graduate work in public affairs, write to the
Hubert H. Humphrey Institute of Public Affairs, 909 Social Sciences Building, 267
19th Avenue South, University of Minnesota, Minneapolis, Minnesota 55455.

CORE COURSES
8121. POLICY PROCESS II. (3 lOr; prereq #) Abrahamson

Substantive evaluation of proposed policies and their alternativl~s; strategies used by public interest
groups in dealmg with policy proposals: projecting future iiTlpacts: relative roles of environmental,
economic, and other ana:yses in assessmg alternative policies; class participants review a draft environ
mental impact statement during the quarter.

8201. POLICY ANALYSIS I. (3 lOr; prereq Econ 3101 or #) Brandl. Hoenack. Kudrle
Microeconomic analysis of public policy in political and social context. Cost-effectiveness and cost
benefit analysIs and theil role in the process of policymaking.

8202. POLICY ANALYSIS II. (3 cr; prereq #) Brandl, Hoenack, Kudrle
Empirical analysis in evaluation of public policy alternatives; application of concepb of the nature of
causal relationships and behaVIOral theory to problems of informing decision makmg in the public sector;
basic econometrics and design of experiments; review and evaluation of existing empirical policy analy
ses.

8206. POLICY ANALYSIS III. (:3 cr; prereq 1\) Brandl. Dewar. Hoenack
Varieties of quantitative meHlOds for use in policy analysis, formulation, and evaluation. Emphasizes
alternative frameworks ~or understanding "policy," not only in terms of what is commonly termed
"po"cymaking" (and lool<ed al trom the point of view of po"cymak€rs). but also in terms of the "experience
of policy" by ordinary people. Topics include measurement, experimental design, survey research,
evaluation research, fieldwork.

8210. POLICY PROCESS 111. (3 cr) Gleeson
Processes related to agency goal achievement and survival, including the securing of resources (e.g.,
authority, money, suppo"t). Relationships with Chief executives, legislatures, courts, interested politics,
other agencies, and analysis of the freedom and constraints resulting from the relationships.

8216. POLICY PROCESS I. (3 cr; prereq #) Nalta"n
Public rule making, planning, implementation and review processes. Emphasis on understanding the
environment of the policy process and the analysis of mechanisms developed for the implementation of
public policy.

82511, 8252w, 8253., PUBLIC I~FFAIRS WORKSHOP. (Cr ar; prereq #) Staff
Course, seminar, and individual research sequence in selected policy areas. Policy areas differ each year.
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Public Affairs

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 bulletins available upon request from the
Humphrey Institute of Public Affairs.

PLANNING AND URBAN AFFAIRS

5502. LOCAL ADMINISTRATION. (4 cr) Gleeson
Lecture-discussion and laboratory treatment of local public agencies in the political system, and the
individual in those agencies. EmphasIzes tools available to administrators to control or change local
public agencies and on constraints under which they must work.

5503. TOPICS IN LOCAL ADMINISTRATION. (4 cr; prereq 5502 or #) Gleeson
Advanced analysis of selected tOpiCS.

5505. HOUSING POLICY. (4 cr; prereq 12 cr in social sciences or #) Gleeson
Role of American national, state, and local governments in financing, control, taxation, and construction
of housing.

5506. TOPICS IN HOUSING POLICY. (4 cr; prereq 5505) Gleeson
Advanced analysIs of selected tOpiCS.

5516, 5517. SEMINAR: SOCIAL THEORY AND SOCIAL PLANNING I, II. (4 cr perqtr; prereq # for 5516 5516 for
5517) Bryson. Krieger

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

5521. STRATEGY AND TACTICS IN PROJECT PLANNING. (4 cr) Bryson
How goals and contextual factors affect project planning; appropriate strategic and tactical choices to
make dUring the planning process; case examples of pl.pnnlng for rubllc programs. projects. products. or
servICes.

5550. PLANNING PROSEMINAR. (2 cr; prereq #) Einsweller. Krieger
Analysis and discussion of major areas of planning. TopiCS have included introduction to planning,
plannlng theory, planning methods, comparative planning, social planning, program planning, private
sector development. Topics differ from quarter to quarter.

5561, 5562. CASE STUDIES IN PLANNING AND PLAN MAKING. (3 cr per qtr; prereq #) Einsweiler
Planning strategies, plan format and 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 SEMINAR. (4 cr per qtr; prereq #) Krieger
Philosophical and theoretical aspects of the relationship of knowledge to pUblic action and planning.
DeSign methodology.

8410.· AGRICULTURAL DEVELOPMENT PLANNING. (3 cr; prereq #) Cochrane
Food and agricultural problems of LOGs; deterrents to agricultural development; planning as a solution;
theory, procedures and organization of planning; unique problems of planning in the agricultural sector;
the planning process In agnculture

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.

8521. DEVELOPMENT MANAGEMENT SYSTEMS. (3 cr) Elnsweiler
Integrated systems of controls and incentives to manage land development at state, metropOlitan, and
local government levels. Includes traditional planning and land use devices, tax and fee techniques,
environmental regula\lons and innovative controls.

8525, 8526, 8527. SEMINAR: URBAN PUBLIC POLICY. (3 cr per qtr) Naltalln
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 of welfare, education, planning and zoning, law enforcement, hOUSing,
urban renewal, and pollution control.

8531. PLANNING IN THE POSTINDUSTRIAL SOCIETY. (3 cr: prereq #) Krieger
Design and analysis of public poliCies and plans when economy may not be a useful model. Advanced
capitalist society. PoliCies involving ethical issues, matters of race, sex, and Ide and death. Ultima1es and
absolutes in making decisions.

8540: SEMINAR: LAND USE PLANNING. (3 cr. §Geog 8340; prereq #) Adams. Borchen
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INTERNATIONAL AFFAIRS

5301. THE MULTINATIONAL COIlPORATION. (4 cr; prereq Econ 1001, Econ 1002 or equiv) Kudrle
Economic, political, social. and legal significance of the multinational corporation and major policy
options open to both individual bodies and International bodies.

5401, DEVELOPMENT ADMINISTRATION. (4 cr) Warp
ProbJemsand issues in deV€!Jopment; the aid relationship; work force development; administrative reform;
the regional approach; pUblic enterprise; case studies.

8402. TOPICS IN DEVELOPMENT ADMINISTRATION. (3 cr; prereq #) WilrP
Selected topics.

8403. SEMINAR: COMPARATIVE PUBLIC ADMINISTRATION. (3 cr; pre",q #) Warp
Approaches to study of comparative public administration; critical analysis of methodological studies;
development and testing of hypotheses from empirical data concerning several governments.

8410.' AGRICULTURAL DEVELOPMENT PLANNING. (3 cr; prereq #) Cochrane
See PlannlOg and Urban Alfairs IlstlOg for description.

TECHNOLOGY PLANNING

5121. PUBLIC INTEREST RESEARCH AND PRACTICE. (4 cr. §3121; prereq #) Abrahamson
AnalysIs of public interest groups-their origins, methods of operation, and substantive activities. Empha·
sis on consumer and environmental topics, public interest legal activities, policy analysis using environ
mental impact statements, and dealing with regulatory agencies. Student research and review papers
required.

5151. ENERGY AND ENERGY POLICY. (4 cr, §3151; prereq #) Abrahamson
Fuel and energy supply and demand; environmental, social, and economic implications of alternative
energy policies; means to effect changes in use patterns: politIcal and institutional factors; relation of
energy poiicy to economic, foreign, and envIronmental poliCies.

5152. TOPICS IN ENERGY POLICY. (4 cr; prereq 5151 or #) Abrahamson, Geesaman
Facets of energy policy. Topic selected each year on basis of current activities in state. federal. or
international energy policy

5161, 5162. TECHNOLOGY PLANNING I, II. (4 cr per qtr; prereq # for 5161...5161 for 5162) Geesaman
Relationsrlip of science and technology to ideological bases of our society: Identlfication of technology's
significance to the policy process; critical analysis of our society's institutions for governing Its technolo·
gies.

5181. POLICY TOPICS IN COMMUNICATIONAL AND INFORMATIONAL TECHNOLOGIES. (3 cr; prereq #)
Dewar, Geesaman

Policy iSSues directly involving contemporary, communicational, and informational technologies selected
for their political and social significance. Related technologies described; their economic and political
importance discussed; related policies and institutional controls evaluated

8130. SEMINAR: SCIENCE, TECHNOLOGY, AND PUBLIC POLICY. (3 cr; prereq #) Staff
AnalySIS and dIscussion of major public pOlicy issues in the areas of science and technology, including
assessment of effectiveness of eXisting programs; consideration of polIcy alternatives and analysis of their
consequences.

8531. PLANNING IN THE POSTINDUSTRIAL SOCIETY. (3 cr; prereq #) I<rieger
See Planning and Urban ,A,Hairs listing for description.

HUMAN SERVICES SYSTEMS

5661. ISSUES IN AGING. (4 cr; prereq grad student or #) Newman. Bader. staff
Intensive reading and cfas~, presentation on po!icy·relevant findings. of gerontological research Focuses
on current and potential approaches of and constraints on decision makers. bureaucrats, and practition
ers. EXJsting legislation and programs designed for older Americans.

5671. TOPICS tN HUMAN SERVICES. (4 cr) Staff
One SUb/E'C! per quarter (e.g .. mental health. long-term care, the frail etderly) examined in the context of
policy de~Hgn,lmplementaJlon,administration, and evaluat'lon.

5681. DESIGNED ENVIRONMENTS AND AGING. (4 cr) Staff
Potential of designed environments to compensate for deficits in physical and mental functioning;
emphaSIS on older adults and on barrier free. fleXible, and responsive physical environments.

5691. PROFESSIONAL SERVICE,S AND PUBLIC POLICY. (4 cr) Dewar
Goals. operation. and impact of a variety of service organizations compared and contrasted: general
patterns and cnticallssue~;: Incentives and diSincentives operating In organizational (often bureaucratic)
settings: emphasis on fieljwork
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8261, 8262t. SOCIAL WELFARE ADMINISTRATION. (3 cr per qtr) Brandl. Copeland. slaff
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 Stamps, 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, placement. and other problems of linking
"demstitutionallzation" and community services programs for the mentally ill. developmentally disabled.
aged, correctional. and other "long term' populalions.

8330. INFORMATION AND INCENTIVES FOR IMPROVED DECISION MAKING IN BUREAUS. (3 cr; prereq #)
Hoenack

Problems and methods associated with improving responSiveness of large bureaucracies to the demands
of thel r existing and potential constituencies. What is the desirability of using decentralized incentives, as
opposed to using centralized directIves, for improving responsiveness of bureaus to their clients' de
mands? Problem of designing a management information system to improve decentralized decision
making in large organizations. Educational organizations, health care delivery, law enforcement, provi
sion of welfare services. Course emphasIs vanes from year to year. Consult Instructor.

8602, 8603. ISSUES IN AGING. (3 cr per qtr or cr ar; prereq administrators in the area of aging or #) Anderson,
Bader, staff

Intensive reading and discussion on 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 #) Anderson. staff
Analysis of major issues.

8610. SEMINAR: POLICY ANALYSIS OF THE HEALTH CARE SECTOR. (3 cr; prereq #) Anderson. 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 #) Anderson,
Kudrle

Analysis of selected health polley issues with emphasis on issues in Minnesota. Description and assesS
ment of current policies; proposing alternative solutions. Research papers required.

8620. SEMINAR: EDUCATION POLICY. (3 cr; prereq #) Brandl, Hoenaok, staff
Analysis of major issues.

8630. INCOME MAINTENANCE POLICY SEMINAR I. (3 cr. prereq #) Patten
Analysis and discussion of major Issues including poverty, income redistribution, equality, crileria for
evaluat"lng programs, development and Impact of current Income maintenance system; limited analysIs of
selected existing or proposed poltcies and programs (e.g., the Supplemental Security Income program,
OASDI, Food Stamps, the Family ASSistance program), policy alternatives and their related consequences
Papers in memorandum form emphasizing analytical skills required.

8631. INCOME MAINTENANCE POLICY SEMINAR II. (3 cr; prereq 8630 Of #) Patten
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.

8690. HUMAN SERVICE SYSTEMS. (3 cr: prereq #) Anderson. 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 01 delivery systems, both public and
private. In-depth studies of current issues and workings of various delivery systems. Interdisciplinary
faCUlty,

QUANTITATIVE METHODS FOR POLICY ANALYSIS

8204. THE PUBLIC ECONOMY. (3 cr; prereq 6) Heller
Government role In and Impact on the economy; determinants of national Income, employment, and prrce
level; fiscal and monetary policy.

8205. QUANTITATIVE METHODS FOR POLICY ANALYSIS. (4 cr: prereq #)
Basic tools for empirical analysis in the evaluation 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 introductIOn to the use of computers in data analysis
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8207.· APPLICATION OF QUMITITATIVE METHODS FOR POLICY ANALYSIS. (3 cr; prereq #) Staff
(Continuation of 8205 and 8206) Practical application ot empirical analysIs In the evaluation of public
policy alternatives. Some empIrical analysis of pUblic policy problems using actual dataon real problems.

8208: LARGE-SCALE SOCIAL EXPERIMENTATION. (3 cr; prereq #) Staff
Controlled social experimentation as an emerging tool in designing and evaluating alternatives to existing
public policy. Focus on I~;sues of problem speCifIcation, expenm€~ntal design, and administration.

8209: SIMULATION MODELS AND POLICY ANALYSIS. (3 cr; prereq #) Staff
Construction, validation, use, and limitations of small simulation models in analysis of social policy issues;
e.g., resource requirements for alternate policies. r'\ppl1cat1ons of existing large SImulation models: e,g.,
Jay Forrester's urban dynamics model and Guy Orcutts microanalysis model In evaluatIon and future
states.

ADMINISTRATION AND IMPLEMENTATION

5401. DEVELOPMENT ADMINISTRATION. (4 cr) Warp
See International Affairs listing for description.

8211. ADMINISTRATIVE THEORY AND BEHAVIOR. (3 cr; prereq 8210 and 6) Gleeson. Jernberg. Warp
Nature of administration; role of the administrator; theories of complex organIzations and administration;
administrative leadershir; analysIs of compliance, organIzational etfectn/eness.

8220. PUBLIC BUDGETING. (4 cr; prereq #) Jernberg
BUdgetary processes, behavior, and policy in national, state, and local government in the United States
and other countries. AnalysIs of fund flows wlthm and among governments.

8311. LEGAL ENVIRONMENT OF PUBLIC ADMINISTRATION. (3 cr) Warp
Survey of concepts, procedures, and other aspects of public law that are of particular concern to public
administration

8315: PUBLIC MANPOWER P,:>L1CY. (3 cr) Warp
AnalySIS of major issue~ and problems of polIcy and managerrent concerning the organization and
operation of public human resources systems.

8321. INTERGOVERNMENTAL ADMINISTRATIVE RELATIONS. (3 cr; prereq #) Jernberg
Seminar exammation 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 INC:ENTIVES FOR IMPROVED DECISION MAKING IN BUREAUS. (3 cr; prereq #)
Hoenack

See Human Services Sy~~tems llst10g for description.

8403. SEMINAR: COMPARATIVE PUBLIC ADMINISTRATION. (3 cr; prereq #) Warp
See InternatIOnal AffairS listing for deSCription

GENERAL

8425. PUBLIC POLICY FOR nlE ARTS. (3 cr; prereq #) Staff
Analysis of critIcal issues concerning degree and kind of government involvement appropriate for the arts.
PerspectIves Include those of the artist, management, economist, evaluator, and government official.

8750, 8751, 8752t: FIELDWORK IN PUBLIC AFFAIRS. (3 cr per qtr; prereq #) Dewar
IndiVIdual study of a current publIC problem, combining seminar discussion and experience working with
an agency Involved in trying to do something about the problem.

8771, 8781, 8791. PUBLIC AFFAIRS INTERNSHIP. (Cr ar; prereq 6) Staff
Supervised fieldwork in an approved local, state, or federal government agency: preparation of an
acceptable formal report.

8871, 8881, 8891. RESEARCH SEMINAR: PUBLIC POLICY ANALYSIS, ADMINISTRATION. (3 cr per qtr;
prereq #)

Research methods and techniques.

8971, 8981, 8991. INDIVIDUAL READINGS, RESEARCH IN PUBLIC POLICY ANALYSIS, ADMINISTRATION.
(Cr ar; prereq h) Stall

410

I...
j



Public Health

PUBLIC HEALTH (PubH)1
Professor

James Boen, Ph.D, dlTector of
graduate study

Robert K Anderson, DV.M.
Henry W Blackburn, M.D
Richard G. Bond, MP.H., M.S
Stanley L. Diesch, D.V.M
Delphle J. Fredlund, M.P.H
Velvl W. Greene, PhD.
Harold J Paulus, PhD.
Leonard M. Schuman, MD., M.S.
Henry L. Taylor, PhD.
Robert W ten Bensel, MPH., M D

Associate Professor

Lester E Block, DDS, M.P.H.
Norman A. Craig, MPH

James Kincannon. PhD
Rexford D Singer, BSCE. M.S.
Robert W Schwanke, MPH
Lee D Stauffer, MPH
Robert L Venlnga, PhD.

Adjunct Associate Professor

Lee E Schacht, Ph D

Assistant Professor

Michael L Balzerman, Ph.D.
Judith E. Brown, PhD
Manlee A Miller, MS
E Char:otte Pflug, MPH.

Instructor

Patncla A Woodbury, M.S

The curriculum offers preparation for broad, multidisciplinary work in public
health as well as concentrations in such specialties as public health nursing and
public health physical and occupational therapy. Public health nursing offers prepa
ration for leadership in teaching and supervision/administration as well as in the
subspecialty areas of family, pediatric, adult, and school health practice and mater
nal and child health. For information regarding admission procedures and course
selections, contact the Director of Graduate Study in Public Health, 1360 Mayo
Memorial Building, 420 Delaware Street S.E., University of Minnesota, Minneapolis,
Minnesota 55455.

Degree Offered-M.S.

Prerequisite-Applicants must have a baccalaureate degree from an accredited
academic institution.

Language Requirement-None.

Minor RequirementS-Ph.D. students choosing a minor in public health must
complete a minimum of 18 credits of course work in public health. Courses will be
selected by agreement between the candidate, the major adviser, and the director of
graduate study in public health.

5004. FIELD INSTRUCTION IN PUBLIC HEALTH. ICr ar: prereq #)
Generalized, function-oriented, or discipllne-Q(lented community experience under academic and profes
sional superviSIOn. EmphasIS on application of acqUired knowledge and skills relevant to health Issues and
problems

5005." TOPtCS IN PUBLIC HEALTH. (Cr ar: prereq advance proposal and #) Stall
Individualized, directed instruction. Selected readings in public health with discussion based on these
readings

5006. INTRODUCTION TO COMMUNITY HEALTH. (5 cr, §3003: prereq nursing students, nurses, pUblic health
students, other health professionals or #) Greene

(Same as Nurs 5625) Lectures, discussions, semmars. personalized readings on critical and current issues
in community health emphasizmg public health programs and controversies

11 nqUl ries concerning course work leading to the master of publiC health or master of hospital administration
degree should be addressed to the Dean at the School at PubliC Health. 1360 Mayo Memonal Building, 420
Delaware Street S.E., University of Minnesota, Mlnneapolls, Minnesota 55455 Applicants Wishing to pursue an
M.S. or a Ph.D. degree in biometry and health Informatfon systems. environmental health, epidemiology,
hospital and health care adminIstration (ph.D only), or phYSiological hygIene are referred to the separate
listings for these programs m thiS bulletIn.
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5007. HEALTH LEADERSHIP ANI) EFFECTING CHANGE. (4 cr. §HSU 5007) Staff
Leadership qualities and their effect on organizational behavior. Various theories of change and their
practical application to the Ileid of health. Changing role of the health professional.

500B. WORKSHOP OR INSTITUTE IN PUBLIC HEALTH. (Cr ar; prereq advanced application and #) Staff
Special tOpiCS. nonregular program or course In public health for preservice or In-serVIce helping prates
sJOnals

5009. HONORS COURSE: ISSUES AND CONTROVERSIES IN CONTEMPORARY COMMUNITY HEALTH. (3 cr;
prereq 3001. 3004. 5006 or equlv. advanced application an·j #) Greene and others

Exploration of selected current issues and controversies in health through readings, discussion, and
limited field assignment. Emphasis on balance between personal and community needs, interests, nghts,
and respo'lslbllities

5010. INTERPERSONAL BEHAVI,OR IN HEALTH ORGANIZATIONS. (4 cr. §HSU 5010) Gordon. Veninga
Observing. analYZing. and Interpreting behavior patterns in human service organizations. Topics Include
communication skills (listening, feedback. empathy. nonverbal cues); group behavior (agenda setting,
decision making, feadersrllp roles); conflict resolution (causes of conflIct, strategIes for workIng through
conflict).

5011. HUMAN RESOURCES IN ~IEALTH SERVICE ORGANIZATIONS. (3 cr)
Introduction to concepts in human resource management as applied to health service organizations.
Includes slaffing. labor supply. publiC policy. compensation. and union relations.

5012. FINANCIAL MANAGEMENT IN HEALTH SERVICES ORGANIZATION. (4 cr)
Financial requirements to meet legislative, employer, and community demand for health care services.
Operational, capItal, and cash flow budget management. Seminars when appropriate

5013. INTERDISCIPLINARY TEAM TRAINING IN HEALTH SERVICES DELIVERY. (3 cr. §HSU 5001. §HSU 5300;
prereq #) Schwanke

Basics of Interpersonal, group communications with application to team health projects, organization,
function, and membership. Lectures. readings, and discussions are Ileavily supplemented by experiential
methods and activities to develop attitudes, skills essential to effective team goal setting, decision making,
problem solving, and task accomplishment. Emphasis through student projects is on team leadership
styles, professional roles and functions, active listening, giving and receiving feedback, and conflict
resolution to enhance quality of project outcome.

5020. PUBLIC HEALTH SOCIAL WORK INTEGRATIVE SEMINAR. (1 cr; prereq MSW/MPH malor) Schwanke
Student-faculty-practitioner presentatIons and dIscussions aimed at building an integrated publiC health
social work profeSSional Identity by synthesizing from both fields the hIstorical developments, philoso
phies and concepts, roles and functIOns, trends, and profeSSional values and ethics relevant to PHSW
practice.

5024. HEALTH ASPECTS OF AGI NG. (3 cr. §PE 5403; prereq upper division or grad stUdent) E Anderson. Stryker
Social, cultural. psychol09ical, and economic factors associated with health problems and care of the
aging. Development of personal insight Into the aging processes as related to self, family members, and/or
preparation for professional work with the aging.

5025. HEALTH AND THE CONSUMER. (4 cr; prereq #) Greene
Facts, fadS, fables, and frauds assocIated with the purchase of Ilealth products and services in the
marketplace

5031. MENTAL HEALTH. (3 cr; prereq #)
Emotional factors underlying wholesome family relations or interfering with successful adjustment in
family and community.

5032. EDUCATIONAL ASPECTS OF DRUG USE AND ABUSE. (3 cr. §Hlth 5400; prereq educafion sr, licensed
teacher. school nurse or #) Staff

Basic information on alcohol and other drugs and chemicalS with emphasis on curriculum concepts,
teaching methodology, materials, and referral procedures appropriate for elementary, junior, and senior
high schools.

5033. FUNDAMENTALS OF ALCOHOL AND DRUG ABUSE. (3 cr) Kincannon. Rothenberger
Lectures, diScussIons, readings on scientific, sociocultural, and attitudinal aspects of alcohol and other
drug abuse problems emphasizing incidence, prevalence, high risk populations, prevention, and interven
tion.

5034. TOPICS IN ALCOHOL AND DRUG ABUSE. (Cr ar; prereq advanced proposal and #) Armstrong. Boen.
Kincannon, Schwanke

Selected readings and discussion. Individualized, directed lnstruction.

5035. INTERDISCIPLINARY STUDIES IN DRUG PROBLEMS: CAUSAL CONTRIBUTORS. (3 cr) Kincannon
Lectures and readings to e,nable health profeSSionals to understand the vanous pharmacological. genet
ic, behavioral, psychological, sociological, and cultural contrtbutors to and theories of causation of drug
problems.
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5036. GROUP COUNSELING IN CHEMICAL DEPENDENCY. (3 cr: prereq #) Pletcher
Focus on small group and role it plays in the recovery process. Techniques of facilitating group interac
tion. both in therapy and staH meetings

5037. INTERDISCIPLINARY STUDIES IN DRUG PROBLEMS: PREVENTION. (3 cr; prereq 5035 or #) Kincannon
Lectures and readings to enable health professionals to contribute to prevention of vanous pharmacologi
cal, genetic, behavioral, sociological, and cultural contributors to drug problems.

5038. COMMUNICATION SKILLS DEVELOPMENT FOR HELPING PROFESSIONALS. ICr ar; prereq #)
Schwanke

Combines theoretIcal and practical aspects of communicatIons and group dynamICs with emphasis on
verbal, nonverbal, and group process skill development. Includes films, exercises, and small group
discussions designed to explore how feelings, attitudes. values, conflict, and interpersonal dynamics
relate to the development of trust, self-awareness, active listening, sharing, and understanding peer
pressures.

5039. INTERDISCIPLINARY STUDIES IN DRUG PROBLEMS: RESPONSE. (3 cr: prereq 5035 or #) Kincannon
Lectures and readings to help health professionals to assess and make appropriate response to most
common alcohol and other drug related problems. Screening, referral, descnption of ideal resources, and
areas of controversy.

5040. DEATH EDUCATION IN CONTEMPORARY SOCIETY. (3 cr. §Hlth 5402, §Mort 5040: prereq education sr,
licensed teacher, mortuary science major or #) Fredlund

Concepts and attitudes toward death. gnef, and bereavement with emphasis on instructional aspects for
elementary and secondary schools and role of the school In suicide prevention.

5054. FOUNDATIONS IN COMMUNITY HEALTH EDUCATION PRACTICE. (3 cr: prereq #) Craig, Mills, Veninga
History and development of current concepts of health education practice; representative work settings
and related health education opportunities; factors affecting health behavior; learnmg theory and proc
ess, application In commonly used educatlOnal methods and materials

5055. ADVANCED STUDIES IN HEALTH EDUCATION I. (3 cr: prereq grad student in health education only, 5054,
#) Craig, Mills

Health education skills; use of mass media, potential and limitations: procedures for organizing, conduct
mg, and evaluating large educational meetings, workshops, working conferences, etc., written communi
cation; consultation; supervision.

5056. ADVANCED STUDIES IN HEALTH EDUCATION II. (3 cr: prereq grad student in health education only,
5054, 5055, #) Craig. Mills

Elements of comprehensive health/health education p\anning~ theory, process, models for educational
planning; fact-finding procedures and models; setting behavioral, content, and methodological objec
tives; theOries, pnnciples, and procedures for evaluating health services and their educational compo
nents.

5058. SEMINAR: EVALUATION OF COMMUNITY HEALTH EDUCATION PRACTICE. (1 cr: prereq 5068 and #)
Craig

Student, agency staff, and faculty evaluation of experiences in community health education practice;
review of student experiences; alternate approaches

5061, 5062. COMMUNITY HEALTH EDUCATION LABORATORY. (4 cr total; 20 hrs per wk: prereq 5054, 5055,
5056) Craig, Mills

Review of procedures and techniques utilized in collecting health education data; visits to major health
resources in metropohtan area: diSCUSSIon of goals and organizatIon of each facility visited: representa
tive health education programs and opportunities in metropolitan area.

5063. COMMUNITY HEALTH EDUCATION LABORATORY. (6 cr, prereq grad student In health education only,
5061-5062, #) Craig, Mills

Practical experience in community agencies and organizations; background studies in specific neighbor
hood areas; supervised health education practice; actIOn planning for health educatlOn.

5065. HEALTH EDUCATION PREPARATION OF HEALTH AND ALLIED PERSONNEL. (2 cr: prereq grad student
in health education only, 5068, #) Craig, Mills, Venlnga

Methods, procedures, and techniques for planning, implementing, and evaluating in-service and short
course health education programs for health and allied personnel.

5068. COMMUNITY HEALTH EDUCATION PRACTICE. (10 cr: prereq 5063 and #) Mills, Craig
ApprOXimately 10 weeks of supervIsed community health education experience.

5069. COMMUNITY HEALTH EDUCATION PRACTICE. (6 cr: for school health education majors only: prereq #)
Craig. Mills

Offers experience as health educator in selected community health agencies and institutions.

5074. GROUP PROCESSES IN HEALTH EDUCATION. (3 cr: prereq ~5055) Craig, Veninga
Leadership, role behaviors, dependency behaviors, and evaluation procedures for task-centered groups.
Formulation and Implementation of educational groups in community setting.
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5080. INTRODUCTION TO COMMUNITY HEALTH EDUCATION. (2 cr; prereq #) Craig. Mills. Veninga
Role and function of health education as an Integral part of health programs and services: basic principles
and procedures of health education planning and evaluation; methods, materials, and techniques of
community health education process

5083. PATIENT EDUCATION IN REPRESENTATIVE HEALTH CARE SETIINGS. (3 cr; prereq #) Craig. Mills.
Veninga

Current theones. principles, methods. procedures. and techniques applicable to patient education in a
variety of health cafe settings: i.e., hospitals, health maintenance organizations, clinics, health agency
services. Planning. Implementation, and evaluation of patient education.

5091. HEALTH EDUCATION RESEARCH I. (4 cr; prereq 5055 and #1 Craig. Mills. Veninga
Methods in health educatJOn research; identification and use of resources; selection of research areas;
format and construction of research papers.

5098. TOPICS IN COMMUNITY HEALTH EDUCATION. (Cr ar; prereq #) Craig. Mills. Veninga
Selected readings; seminars.

5150. TOPICS IN ENVIRONMENTAL HEALTH. (Cr ar; prereq #) Staff
Selected readings and discussions of problems In environmental health.

5152. ENVIRONMENTAL HEALTH. (2 cr; prereq #) Staff
General principles of environmental health relating to macro and micro environments and products
consumed or used by people.

5155. ENVIRONMENTAL HEALTH. (4 cr; prereq environmental health student or #) Straub. statf
Methods of promoting human health by controlling environmental factors relating to air, water, food,
wastes, aCCIdents, hOUSlIlg, radiation, industrial hygiene.

5159. SEMINAR: ENVIRONMENTAL HEALTH. ICr ar; prereq #) Staff

5161. ADMINISTRATION OF ENVIRONMENTAL HEALTH PROGRAMS. (3 cr; prereq #) Bond
Administrative organization of envIronmental health activities.

5169. SEMINAR: ENVIRONMENTAL HEALTH ADMINISTRATION. (Cr ar; prereq #) Bond

5170. TOPICS IN ENVIRONMENTAL BIOLOGY. (Cr ar; prereq #) Staff
Selected readings in envIronmental biology with discussion of control techniques.

5171. ENVIRONMENTAL MICROBIOLOGY. (3 cr; prereq MicB 3103 or #) Greene
Survival. dissemination, transportation. and significance of microorganisms in the environment; applica
tion of prinCiples to environmental health problems.

5172. ENVIRONMENTAL MICROBIOLOGY LABORATORY. 12 cr; prereq 5171. #) Greene. Vesley
Laboratory and field exercises In microbiological sampling, detection, enumeration, and control

5177. PUBLIC HEALTH BIOLOGY. (3 cr; prereq #) Ruschmeyer
Introduction to plant anel animal forms important in environmental health; biological aspects of water
supply. waste treatment, stream, and specIal phenomena related to human disease transmission.

5180. TOPICS IN AIR POLLUTIION. (Cr ar; prereq #) Staff
Selected readings in air pollutlon with discussion based on these readings.

5181. INTRODUCTION TO THE AIR POLLUTION PROBLEM. (3 cr; prereq #) Paulus
History, sources, controls. effects, surveys, legal aspects: administration of programs.

5182. AIR POLLUTION CONTR:OLS AND SURVEYS. (3 cr; prereq 5181 or #) Paulus
Pubhc health engineering approach to air pollution controls and surveys.

5183. PROBLEMS OF AIR POl.LUTION CONTROL. (Cr ar; prereq 5181. #) Paulus
Special supervised studies involving laboratory and field investigatIon procedures; review of per1inent
literature.

5184. AIR ANALYSIS I. (3 cr; prereq 5181. 5183 or 5211. #) Paulus
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.

5185. AIR ANALYSIS II. (3 cr; prereq 5184. #) McJilton. Paulus
laboratory and field exercises involving sampling and analysis techniques for stack sampling and for
ambient air monitoring. Group surveys of air pollutIOn problems and special projects.

5190. TOPICS: INJURY CONTROL. (Cr ar; prereq #) Staff
Directed readings and reports on selected problem areas in injury control.

5192. HOSPITAL SAFETY. (3 cr; prereq #) Scheffler
Theofles and practices ir, accident and fire prevention and control for hospitals and other medical care
facilities.
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5193. CHEMICAL LABORATORY SAFETY. (1 cr: prereq #) Scheffler
Principles of accident and fIre prevention in chemical laboratories

5194. OCCUPATIONAL SAFETY. (2 cr; prereq #1 Herron, Scheffler
Occupational safety procedures. environmental controls to reduce injuries on and off the job, safety
program development and administration.

5200. TOPICS IN RADIOLOGICAL HEALTH. (Cr ar: prereq #) Staff
Selected readmgs in radiological health with discussion based on these readings

5201. MEASUREMENT AND APPLICATION OF IONIZING RADIATION. (3cr lectand lab, 2cr lectonly: prereq #)
Introduction to principles of measurement and use of radiative sources; emphasIs on health hazards.

5202. ENVIRONMENTAL RADIOACTIVITY. (3 cr lect and lab, 2 cr lect only; prereq 5201 or equiv)
Sources, measurement, evaluation, and control of environmental radioactivity; hazards to general popula
tion. Laboratory assay of environmental samples

5207. RADIATION PROTECTION CRITERIA FOR HOSPITALS. (2 cr: prereq #1 Wollan
Applied procedures and methods for control of ionizing radiation exposure: emphasis on design, surveys,
and evaluation of X-ray facilities and radJOisotope laboratories.

5209. SEMINAR: HEALTH PHYSICS. (1 cr: prereq #)
Review and discussion of current health physics problems.

5210. TOPICS IN OCCUPATIONAL HEALTH. (Cr ar; prereq #1 Staff
Selected readings in occupational health with discussions based on these readings.

5211. INDUSTRIAL HYGIENE ENGINEERING. (3 cr: prereq #1 McJiltoll
Concepts and techniques used in occupational health; emphaSIS on fieldwork, evaluation of potential
hazards, and preventive techniques.

5212. VENTILATION CONTROL OF ENVIRONMENTAL HAZARDS. (3 cr: prereq 5211, #1 McJilton
Theory and application of exhaust ventilation in control of airborne environmental hazards; principles of
exhaust hoods, air moving devices, gas cleanmg deVices: demonstration of measurement techniques;
relationship of hazard and process to ventilation design criteria

5213. PUBLIC HEALTH ASPECTS OF TOXIC PRODUCTS. (2 cr; prereq 5215) Long
Problems of protecting industrial workers and private consumers from useful but potentially harmful
products: product testing programs and administration, labeling problems.

5215. APPLIED OCCUPATIONAL TOXICOLOGY. (3 cr: prereq 5181 or 5211, #) Long
BaSIC tOXicology and physiology with emphaSIS on environmental contaminants. Inhalation tOXicology of
the work environment and aIr pollution.

5220. TOPICS IN FOOD SANITATION. (Cr ar: prereq #) Sfaff
Review of literature and practice to identify association of food sanitatIon problems with public health.

5221. INSTITUTIONAL FOOD PROTECTION PROGRAMS. (3 cr; prereq #) Jopke
Basic principles of food hygiene: development of an educational program for food service workers; health
aspects oj regulatory control for pUblic health agencies.

5222. FOOD SANITATION. (3 cr: prereq #) Jopke, Pllug
ReVIew of current literature on sanitary problems in production, processing, and distribution of milk, meat,
shellfish, and other foods: methods 01 supervIsion.

5230. TOPICS IN INSTITUTIONAL ENVIRONMENTAL HEALTH. (Cr ar: prereq #) Staff
Review of literature and practice to identify institutional environmental health problems.

5231. ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES I. (4 cr; prereq #) Vesley
Environmental health concepts and problems related to isolation techniques: cleaning, disinfection. and
sterilization; laundry processes; food service: physical plants; Interdepartmental relationships

5232. ENVIRONMENTAL HEALTH AND SAFETY IN HEALTH CARE FACILITIES II. (4 cr: prereq #) DeRoos
Ventilation: water supply; plumbing; solid and liqu·ld waste systems, and other environmental engIneering
problems.

5233. BIOHAZARD CONTROL IN BIOMEDICAL LABORATORIES. (2 cr: prereq 5171. 5231, #) Vesley
Topics include assessment of risk: primary barriers; laboratory design criteria: safety devices and equip
ment: personnel practices: sterilization and diSinfectIon; laboratory animals; and shIpping and disposal of
biohazardous agents.

5240. TOPICS IN WATER HYGIENE. (Cr ar: prereq #1 Staff
Selected readings and diSCUSSions of problems relating to health aspects of water supply and wastewater
systems.

5241. ENVIRONMENTAL HEALTH ASPECTS OF WATER SUPPLY. (3 cr: prereq #1 Singer
Role of water in human health; physical, chemical, and biological characterrstics, evaluation of source.
treatment, and distribution systems.
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5242. ENVIRONMENTAL HEALTH ASPECTS OF GROUNDWATER SYSTEMS. (2 cr; prereq #) Singer
Groundwater geology, quality. and treatment, well design, construction. and maintenance: special refer·
ences to public and environmental health problems.

5244. ENVIRONMENTAL HEALTH ASPECTS OF WASTEWATER SYSTEMS. (3 cr; prereq #) Singer
Role of liquid wastes in human health; physical, chemical, and biologIcal characteristics; evaluation of
source, treatment, and disposal facilitles.

5261. ENVIRONMENTAL TOXICOLOGY. (3 cr; prereq #) Long
ApplicatIon of toxicology to environmental problems; interpretation and evaluation of data, assessment of
potential health hazards, and approaches to solution of problems.

530D. COMPARATIVE MEDICINE; AND PUBLIC HEALTH. (2 cr; prereq #) Anderson, Dlesch
Survey of comparative medicine In human relationship to biOlogic environment; mterrelationship between
animal and human health: sources of animal diseases; ecology of zoonoses: food production and hygiene;
laboratory animal medICine.

5303. PERSPECTIVES: ANIMAL..HUMAN RELATIONS AND COMMUNITY HEALTH. (3 cr)
The interrelationships of people and animals sharing a common envIronment and the effects these
relationships have on individual. family, and community health. Problems that arise in animal·human·
environmental relationships; students help develop solutions to these problems.

5306. ANIMAL MODELS OF HUMAN DISEASE. (3 cr; prereq 5300 or 5330)
Selected animal models of human disease; prinCIples involved In developing criteria for meaningful and
appropriate use: methods for evaluation of experimental design and objectives of users; criteria for
identification of additional models for comparative medical research.

5310. DISEASES TRANSMITTED BETWEEN ANIMALS. (4 cr; prereq #)
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. (Cr ar; prereq 5330 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.

5317. PROBLEMS IN VETERINARY MEDICAL ADMINISTRATION AND SUPERVISION. (3 cr; prereq #)
Case studies at selected problems with emphaSIS on application of knowledge to problem solving,
developing and using appropriate skills, evaluation, deCision making.

5320. MEAT HYGIENE RELATED TO THE CONSUMER. (3 cr)
Consumer's role in protecting wholesomeness of meat from time of purchase by the consumer through
transportation, storage, preparation, and consumptIon. What the consumer should expect when purchas
ing meat In terms of industry and government responsibility for wholesomeness and freedom from
adulteration, Examples of problems encountered and suggestIons to aid consumers.

5323. CHEMICAL DRUG ASPECTS OF MEAT HYGIENE. (3 cr; prereq #)
Factors leading to drug residues In toad-producing animals; residue detection; criteria for determination
of tolerance and actIon IE!Vels by government agencies; harmful effects of drug residues in relation to
human health

5326. RESEARCH IN ANIMAL ~IUMAN HEALTH. (Cr ar; prereq #) Anderson, Dlesch, Pullen. Robinson
Research in animal health as related to human health.

5330." EPIDEMIOLOGY I. (5 cr; prereq course in microbiology or # and 5406 or 5413 and 5414 or 5450 and 5451
Qr #) Schuman, staff

Basic concepts and mechanisms of production of infectious and noninfectious disease and maintenance
of the healthy state: basic epidemiologic prmciples applicable to infectious and noninfectious disease;
host-agent·envlfonment complex; factors underlying spread of infectious disease; laboratory applIca
tions 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. BIOLOGICAL BASES ANll EPIDEMIOLOGY OF HEALTH AND DISEASE. (4 cr; prereq course in microbiol-
ogy. a 3·cr course in biostatistics or #) Schuman, staff

Introductlon to baSIC concepts and mechanisms in infectiOUs and noninfecttous diseases, maintenance of
the healthy state, and principles of epidemiology illustrative of the factors leading to the rise and fall of
disease In populatIons. Laboratory applicatIOn of statistIcal and epidemiologic methods.

5335." EPIDEMIOLOGY II. (3 cr; prereq 5330) Schuman
ExtenSion of epidemiologiC principles to detailed study of selected infectiOUs diseases
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5336. INFECTIOUS DISEASE EPIDEMIOLOGY. (3 cr; prereq basic epidemiology and biostatistics) Visiting
lecturers

Factors involved in epidemic occurrence: clinical response to infection~ impact on humans of zoonoses;
immunologic responses; vaccine evaluation.

5337. SEROLOGIC EPIDEMIOLOGY. (3 cr; prereq basIc epidemiology and bIostatistics) VIsiting lecturers
Applications of ImmunologiC and biochemical methods to epidemiologic problems of disease.

5338. HOSPITAL EPIDEMIOLOGY AND INFECTION CONTROL. (2 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 evalua~

tion in the context of current regulatory efforts.

5339. EPIDEMIOLOGY OF DISEASES DUE TO DRUGS AND OTHER THERAPIES. (2 cr; prereq basic epidemiol-
ogy and biostatistics) Visiting lecturers

Methods of monitoring. detecting, and investigating diseases and reactions due to medical therapies;
specific examples of epidemiologic investigations. Use of intensive hospital monitoring, vital statistics,
and drug utilizatIon data in the detection and control of adverse drug reactIOns. Analyses and discussions
of case-control and cohort investigations of adverse reactions due to oral contraceptives, hormones, other
drugs, surgIcal and diagnostic techniques.

5340. EPIDEMIOLOGY: STRATEGIES AND METHODS. (3 cr: prereq 5330, 5413 and 5414 or equiv. #) Schuman,
staff

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

5341. HEALTH SURVEY METHODS. (2 cr: prereq basic epidemiology and biostatistics) Visiting lecturers
Problems of sampling, sample size determination, intervIew, questionnaire development and organization
of community health research.

5342. PUBLIC HEALTH BACTERIOLOGY. (Cr ar; prereq MlcB 5216, 5232, 5234, #) Stickle
Bacteriologic and serologic diagnosis, public health laboratory administration and methods.

5345. EPIDEMIOLOGY OF CANCER. (3 cr; prereq basic epidemiology and biostalistics, 5357 or ~5357) Schu
man, visiting lecturers

Epidemiology of selected cancer slles. EmphasIs on existing gaps in knowledge.

5346. EPIDEMIOLOGY OF CARDIOVASCULAR DISEASES. (3 cr; prereq basIc epidemiology, biostatistics. 5357
or ~15357) VIsiting lecturers

Epidemiologic aspects of various types of cardiovascular disease, with emphasis on multivariate settings
of etiologies.

5347. EPIDEMIOLOGY OF MENTAL DISORDERS. (2 cr; prereq basic epidemiology and biostatistics) Visiting
lecturers

Application of epidemiologic concepts and methods to psychiatric problems. Specific mental disorders.

5348. EPIDEMIOLOGY OF NEUROLOGIC DISEASES. (2 cr; prereq basIc epidemiology and biostatistics) Visiting
lecturers

Epidemiologic approach to selected diseases of the nervous system including multiple sclerosis, Parkin
sonism, cerebrovascular diseases, malignant dIseases, and congenital deformities of the central nervous
system.

5349.' EPIDEMIOLOGY OF CHRONIC RESPIRATORY DISEASE. (Cr ar: prereq #) Visiting lecturers
Critical revIew of current status of chronIc respiratory disease epidemiology and methods. Design and
analysis of longitudinal studies.

5350. EPIDEMIOLOGIC BASIS FOR HEALTH SERVICES PLANNING AND EVALUATION. (2 cr; prereq 5330.
5332 or equiv, 5407, 5331 or equlv) Visiting lecturers

Epidemiologic approaches to planning and criteria of evaluation.

5353. EPIDEMIOLOGY OF NUTRITIONAL DISEASES AND ABNORMALITIES. (3 cr; prereq basic epidemiology
and biostatistics) Visiting lecturers

Concepts of the mfluence of nutritional status on health and disease. Methodologies for assessment of
nutrition and relatIonship of nutrition to major disease problems.

5355. GENETICS AND EPIDEMIOLOGY. (3 cr; prereq basIc epidemiology and biostatistics) Visiting lecturers
GenetIc methods of evaluating families; topics in population genetics.

5356. POPULATION DYNAMICS. (2 cr; prereq basic epidemiology and biostatistics) Visiting lecturers
Historical and current levels and changes in rates of population growth, mortality, natality, migration.

5357. SELECTED STATISTICAL TOPICS IN EPIDEMIOLOGY. (3 cr; prereq basIc epidemiology and biostatistics)
Visiting lecturers

Rate adjustment, relative risk, measures 01 association, matched pair analyses, force of mortality, and
estimation of survivorship.
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5358. RADIATION EPIDEMIOLOGY. (2 cr; prereq basIc epidemiology. biostatistics, advanced statistics) Visiting
lecturers

Critical review of epidemiological studies of biological effects of radiation exposure on human beings with
emphasis on methodological problems encountered.

5359. EPIDEMIOLOGY OF OCCUPATIONAL HAZARDS. (3 cr, prereq basic epidemiology and biostatistics)
Visiting lecturers

EpidemIologic approach€·s to hazards of occupation. Selected disease examples

5360. EPIDEMIOLOGY OF TRAIJMA. (2 cr; prereq basic epidemiology and biostatistics) Visiting lecturers
CharacteristiCS of accidents, homicide, sUIcide, and disasters, and applicatron of epldemlologrc prrnClples
to their control.

5365. EXPERIMENTAL EPIDEMIOLOGY. (Cr ar; prereq 5335 and 5407 or 5450 or equiv and #) Anderson. Diesch
Infectious and noninfectious diseases in laboratory animal populations and simulated environmental
conditIons; effect at aJterE,tjons In agent-host·environment on health and dJsease under varying controlled
experrmental conditions measured and evaluated. Results analyzed in terms of application to disease
prevention and control programs.

5370. APPLIED EPIDEMIOLOGY. (Cr ar; prereq 5330 and 5407 or 5450 or equiv and #) Anderson, Diesch
Application of epidemiologic prrnciples and methods in f'eld studies of outbreaks of disease in coopera
tion with veterinary med!cal practitioners, State Livestock Sanitary Board. USDA, Minnesota Department
of Healtrl, and HEW. Ap!=,licatlon of principles and methods of planning investigations, collection and
analysIs of data for proposed prospective and retrospective studies of acute and chronic diseases of
animals; analysis and evaluation of field investigations and factors influencing their outcome.

5375. BIOLOGICAL BASES OF HEALTH AND DISEASE. (3 cr: prereq course In microb,ology or #) Schuman
Introduction to basic concepts and mechanisms of production of disease, infectious and noninfectious,
and of maintenance of the healthy state. lJJustratlve dIseases utilized as samples or models.

5378. DEVELOPMENT OF AND PERSPECTIVES IN EPIDEMIOLOGY. (2 cr; prereq basic epidemiology and
biostatistics} VisIting lecturers

Historical development of epidemiological concepts and methods presented In seminar-lecture form.
Potential for use of these concepts and methods m a broad variety of applications. Interrelationships of
past and future developments with those in other disclplmes such as statIstics, genetics, and sociology

5379." TOPICS IN EPIDEMIOLOGY. ICr ar; prereq #) Statf
Selected readings with discussion based on these readings.

5380. APPLIED HUMAN NUTRITION. (3 cr; prereq Bioi 3021 or equiv) Leon
Food compOSition and functions; energetics; assessment of nutritional adequacy in individuals and
populations: protein-calorie insufficiency; food-drug interactIons: food additives: management of obesi
ty; behaVior modification and exercise; Importance of food fiber; nutrltion and dental health; relationship
of diet to blood lipidS and coronary heart disease.

5385. PHYSIOLOGY OF EXERCISE. (Cr ar; prereq Phsl 5101 or equiv and #) Leon, Taylor
Effects of exercise conditioning and deconditioning on body composition, metabolism, and function.

5386. THE PUBLIC HEALTH ASPECTS OF CARDIOVASCULAR DISEASES. (3 cr; prereq basic epidemiology and
biostatistics) Blackburn, Gillum, staff

Evaluation of population :studies and trials on cardIovascular diseases; modifiable risk (actors (or coronary
heart disease; prevention of other types of heart disease.

5387. DETECTION OFCORONJIRY HEART DISEASE. (4 cr, §PE 5387; limited to 12 students; prereq introductory
course In anatomy and physiology, #) Crow, Leon, Prineas, Serfass

Coronary circulation, pathophysiology of atherosclerOSIS; clinical manifestations of coronary heart dis
ease; relationship of exercise physiology to coronary heart disease: blood pressure determinatIOn: resting
and exercise ECG Interpretation.

5388. EXERCISE TESTING, CONDITIONING, AND REHABILITATION, (4 cr, §PE 5388; prereq 5387) Crow, Leon,
Serfass

Exercise testmg, prescriptIOn, and programs for healthy adults, and rehabilItation of cardiac myocardial
patients; cardiopulmonary resuscitation.

5389. PRACTICAL EXPERIENCE: GRADED EXERCISE TESTING PRESCRIPTION AND DIRECTION. (2-6 cr,
§PE 5389; limited to SIX students; prereq 5387, 5388) Crow. Leon, Sertass

ParticipatIOn in exercisE~ testing, conditlonmg, rehabilitation, and/or coronary risk factor modification
programs.

5400. INTRODUCTION TO QUANTITATIVE METHODS IN THE HEALTH AND LIFE SCIENCES. (4 cr; for students
majoring In biological and health sCiences; prereq Bioi 1011, Chem 1004-1005, Math 1231 or
eqUlv, #) McHugh

Basic quantitative methods for design and analysis of clinical and laboratory studies in biology and health
sCiences.
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5403. COMPUTER APPLICATIONS IN HEALTH SERVICES ADMINISTRATION. (4 cr; prereq non-biometry
major. health sCience regis Or #) Gatewood

Survey of current appHcatlons 01 digital computers for health services, clin;ca\ 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, person
nel, backup, and evaluation stressed Applications Illuslrated through the use of BASIC computing
language and package computer programs.

5404. INTRODUCTION TO BIOSTATISTICS AND STATISTICAL DECISION. (4 cr: prereq #) Weckwerth
Variation. frequency distribution: probability: Significance tests: estimation; trends: data handling: simple
operations research applications. Statistical approach to rational administrative decisIon making. Lec
tures and laboratory.

5406. BIOMETRIC METHODS IN ENVIRONMENTAL HEALTH. (3 cr: prereq environmental health student and
grade of Bin 5414 or equlv Or #) Johnson

EstImation: tests of significance: Poisson dlstributlOn applications: elements of bioassay; radiologic
statistics; research design; special tOpiCS in data analysis and interpretation.

5408. BIOMETRIC METHODS II. (3 cr: prereq grade ot B in 5414 or #) Goldman
Demographic techniques and statistical Inference

5409. BIOMETRY IN CLINICAL STUDIES I. (3 cr: prereq DDS, MD, DVM, PharmD or clinical nursing student or #)
Introduction to numerical and graphical treatment of data from dental. medical. and veterinary research.
Examples taken from recent literature. Design, conduct. and analysis of clinical studies. Prophylactic and
therapeutic trials. Validity and reliability of measurements and calibration studies for clinical setting.
Sensitivity and specificity of tests and their applicatlOn In clinical research and diagnosis. Special prob
lems of cooperative studies.

5410. BIOMETRY IN CLINICAL STUDIES II. (3 cr: prereq DDS, MD, DVM, PharmD or clinical nursing student or
#)

See 5409

5412. SURVEY SAMPLING IN SOCIAL AND HEALTH SCIENCE RESEARCH. (3 cr, §Soc 5970: prereq #) Stalf
Introduction to methodology of probability sampling in social and health sCIence surveys Analysis and
application of simple random, stratified. systematIC, mUltistage. and cluster sampling.

5413. VITAL AND HEALTH STATISTICS. (1 cr) Kjelsberg
Morbidity, mortality, fertility, health personnel and facilities, data sources; demographic characteristics
and projections; rates: adjustment of rates; federal·state-Iocal statIstical programs.

5414. BIOMETRIC METHODS I. (3 cr: prereq public health regis or #) Staff
Basic quantitatIve methods for public health students inclUding descriptive statistics: graphic methods;
measures of variation; tests of s!gnlficance; estimation concepts and procedures: introduction to correla
tion, regression, sampling techniques, and principles of stUdy design

5415-5416-5417. MATHEMATICAL BIOLOGY I, II, III. (3 cr per qtr: prereq 5432. knowledge of differential
equations and biolog!cal science or #) Ackerman. staff

Mathematical models as tools for communlcation and concept analysis in health-related disciplines.
EmphaSIS on design, selection, simulation. and Interpretation of computer-programmable models. Topics
include goals and guidelines. deterministic models of physiological systems. transforms and transfer
functions, analySIS and claSSification of EKGs and EEGs. Information theory, population models, and
stochastic applications for genetics. ecology, and epidemiology

5430. BIOMEDICAL COMPUTING I. (4 cr: prereq Math 1111) ElliS
Digital computers and their use in biology and medicine through the BASIC programming language.
Simple algorithms for data processing; uSIng and modifying statistical and graphIcal library programs;
elements of conversational programming.

5431. BIOMEDICAL COMPUTING II. (4 cr: prereq 5430 or #) Ellis
Biomedical FORTRAN programming: introduction to data base management, file and magnetic tape
handling. statistical and graphical package programs.

5432. BIOMEDICAL COMPUTING III. (4 cr: prereq 5431 or #) Ellis
Survey of special purpose computer systems and languages useful In biology and medicine for computer
aided instruction, hospital information systems, patient monitOring, and simulation.

5433-5434-5435. COMPUTER METHODOLOGY IN THE DELIVERY OF HEALTH CARE I, II, III. (3 cr per qlr: prereq
5432 or #) Gatewood. staff

Records and files, file maintenance, report generation, hospital administrative information, and account.
ing systems. Medical records; abstractIng the medical record; information systems based on medIcal
records for hospitalS. surveys, physicians. outpatient clinics. and research. Monitoring of clinicallaborato
ry eqUipment: physiological monltormg of acutely III patients; total hospital information systems.

5436. ANALYTICAL TECHNIQUES FOR HEALTH DELIVERY SYSTEMS. (3 cr: prereq calculus. 5450. 5451,
FORTRAN or #) Johnson

Operations research and systems analysis techniques applied to medical service systems. Emphasis on
applications of linear programming, theory of queues, and in\lentory models in health care systems.
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5440-5441. QUANTITATIVE PHYSIOLOGY I, II. 13 cr per qtr, §Phsl 305:?-3053; prereq 1-yr sequences in mathe-
matics. physics, chemIstry. and biology or #)

Diffusion. surface tension, and mechanics of respiration, circulation. digestion, and locomotion Chemical
aspects of blood, respiratioll, renal function, nutrition. and metabolism. Endocrine, sensory, neuromuscu
lar. and central neural functIonIng.

5446, BIOCOMPUTING CONSULTING SEMINAR. (3 cr; prereq biometry major, 5432, 5452 or #) Gatewood
Overview of computer hardware, operating systems. languages and packages for statistics, graphIcs. file
maintenance. report generation, and health sCience applications. Case examples illustrate roles and
responsibilities of prOject manager in analyzing requirements of health sCience project, designing and
specifYing computer Interfaces, and superviSing development, 1rainlng, documentation, and evaluatlOn
for implementation effort

5450, BIOMETRY I. 13 cr; prereq "5451 ... famlliarity with basIc concepts of calculus desirable) Jeffnes
Basic concepts in probability, binomial, POisson, and normal probability models for random phenomena
in biological and health sCiences

5451. BIOMETRY LABORATORY I, 12 cr; prereq %450) Jeffnes
Application of concepts of probability to development of probability models for random phenomena in
biological and health SCiences,

5452, BIOMETRY II. 13 cr; prereq 5450, "5453) Jeffries
Further consideration of testing statistical hypotheses and interval estimation: chi square applied to
frequency data; regression analysIs; correlation; analysIs of variance; contrasts and multiple companson
techniques.

5453, BIOMETRY LABORATORY II, (2 cr; prereq %452) Jeffnes
Application of concepts of testing and estimation of parameters of basic probability models; application of
chI square to goodness of fit and heterogeneity tests: app/lcation of regressIon to bIoassay; applicatIon of
analysis of vanance to bioassay,

5454. BIOMETRY III. 13 cr; prereq 5452, "5455) Jeffries
AnalysIs of nested, randomized block, factonal, and split plot designs.

5455, BIOMETRY LABORATORY III. 12 cr; prereq ~5454) Jeffnes
Basic deSigns illustrated with numerous examples from bIological sciences.

5456, BIOMETRY CONSULTING SEMINAR. ICr ar; prereq biometry major) Boen, staff
Consultant and client inte"action; communication and formulation of the biometric problem Role and
responSibility 01 the biometrician Robustness and relevance of frequently used analytical technIques.
Internship expenences.

5457. STOCHASTIC MODELS IN BIOLOGY AND MEDICINE. (3 cr; prereq 5451, fheorelical sfatisflcs, biometry
major ... others #) Boen

ApplicatIOns of stochastic processes to health care systems and to such varied biologic phenomena as
epIdemiCS, urrnary tract irfections, and carcinogenesis.

5459, INTRODUCTION TO MATHEMATICAL THEORY IN BIOMETRY, (Crar; prereq 2 qtrs calculus or #) Jeffries
Generating functlOns, cur.... e 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; prereq biometry major... others #) McHugh
Needs, sources, collectiol1, and Interpretation of data In the areas of populatIOn mortality, morbidity.
natality, and health services.

5461. BIOMETRIC TOPICS IN EPIDEMIOLOGY. 13 cr; prereq biometry malor ..others #) Kjelsberg
Relative risk: summarization of rates; misclassification: matching designs: incidence as a function of
several variables; selection; clustering, famlltal aggregation.

5462, CLINICAL TRIALS AND LIFE TABLE TECHNIQUES. 13 cr; prereq biometry major... others #) Staff
Introduction to methodology of large-scale coffaboratlve cflnlcal trrals: case examples: operational as
pects 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.

5500. PUBLIC HEALTH-NORMAL GROWTH AND DEVELOPMENT. (4 cr; prereq #) Pflug, Leonard, staff "-
Selected theorres ot ph'lslcal and psychosocIal development; emphaSIS on developmental stages
throughout the life span. Administration and interpretation of selected developmental and psychological
screenIng tests.

5501. PUBLIC HEALTH-MENTAL HEALTH NURSING, (4 cr; prereq #) Pflug, Reynolds
CIJnjcaJJy oriented course with emphaSIS on systems approach to viewing families. Students are expected
to develop their own philosophy and theoretical framework based on family intervention theories pre
sented In class and apply theoretical content in clinical situation. Class presentations, seminar discussion,
audlotaplng, peer review, and student·faculty conferences.
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5502. PUBLIC HEALTH: PREVENTIVE ASPECTS OF COMMUNITY HEALTH ASSESSMENT. (4 cr; prereq #)
Pllug. Reynolds

Community viewed as a system. Emphasis on the process of community or program assessment and
development relevant to preventive aspects.

5510. RESEARCH METHODOLOGY IN NURSING. (3 cr; prereq 5407) Siaff
Selected research studies In nursing; development of models and theories In nursing research: steps in
formulating a research design.

5517. SEMINAR: PATIENT CARE AND REHABILITATION IN THE COMMUNITY. (Cr ar; open to grad students in
the health sciences) E Anderson

MultidiSCIplinary approach to developing community programs for patient care.

5519. ADULT AND GERIATRIC HEALTH MAINTENANCE, LONG-TERM CARE AND REHABILITATION. (Cr ar;
prereq #) E Anderson

Independent study. Comprehensive mUltidisciplinary approach to maintenance of wellness and to conti
nuity of care for long-term patients.

5520. FIELD EXPERIENCE: PHYSICAL AND OCCUPATIONAL THERAPY IN COMMUNITY AGENCIES. (Cr ar;
prereq #) E Anderson

IndiVIdualized directed experiences in local, county, and state health departments and other health
agencies

5525. NURSING IN FAMILY PLANNING. (3 cr; limited to 20 students; prereq RN) Fredlund. Josten
MasCUline-feminine adaptation to the psychosocial and physiological dimensions of family planning
DeSigned to help nurses contnbute more effectively to the delivery of maternal and family health care in the
community

5526. MATERNITY NURSING: PUBLIC HEALTH PERSPECTIVE. (3 cr; 1,m lied to 20 sludents. prereq BS In
nursing) Fredlund, Josten

Focuses on the expectant family In the community. DeSigned to help publiC health nurses increase theIr
skills in working with pregnant women and their significant others. EmphaSizes adaptation to psychoso
cial and physical dimensions of pregnancy and Integration of new infant into family unit Clinical expert
ence not Included,

5535, CONTEMPORARY SCHOOL NURSING. ICr ar. prereq #) Fredlund
Changes occurring in school health programs, with emphaSIS on changing role of the public health nurse
ReView of related research

5537. SCHOOL NURSING FOR HANDICAPPED CHILDREN. (3 cr, prereq school nurse) Anderson. Fredlund
Designed to meet needs of school nurses in working With handicapped children, their families, and their
teachers.

5538. CHILD-CENTERED SCHOOL NURSING. (3 cr: open to RNs employed In school nursing) Fredlund
RoJe of school nurse in providing health services and contributing to health education for school children.
Some recent trends in school nursing and the team approach in meeting children's health needs. St::>eciflc
problem areas deSignated by the class. Lecture-discussions, student proJects, and films

5539. HEALTH ASSESSMENT OF CHILDREN FOR NURSES. (5 cr; limited to 20 students: prereq # and current
employment In School of NurSing) Kempf

Introduction to nursing assessment of health status of children, birth through adolescence. Includes
problem onentad approach to health care wllh subjective data collection, objectIve data collectIon
(inclUding physical Inspection), and developmental, psychosocial. and physical assessment. Application
through selected aSSignments and 5-day workshop

5560. FOUNDATION COURSE IN AMBULATORY CHILD HEALTH CARE I. (Cr ar; open only to RNs enrolled In

Pediatnc Nurse ASSOCiate Program: prereq #) Leonard, slaff
Preparation of the nurse to perform comprehensive health appraisals on children from birth through
adolescence; reView of anatomy and prinCiples of examination; supervised clinical experience

5561. FOUNDATION COURSE IN AMBULATORY CHILD HEALTH CARE II. (9 cr; open only to RNs enrolled In
Pediatric Nurse Associate Program: prereq #) Leonard, staff

Second course In a three-course series deSigned to prOVide baSIC knowledge and clinical experience
necessary to assess the health of children from birth through adolescence and to manage child health care
wlthm the family and communIty envIronments. Knowledge, normatIve cnteria, and clinIcal skills essentIal
for assessing the health of school-age children and adolescents

5562. FOUNDATION COURSE IN AMBULATORY CHILD HEALTH CARE IIl.lCr ar; open only \0 RNs enrolled in
Pediatnc Nurse ASSOCiate Program: prereq #) Leonard, staff

Final course in three-course series designed to prepare the nurse for a primary role in ambulatory child
health care Focuses on deepening knowledge and skills in treatment and management of common health
care problems of children and their parents. Emphasis on collaborative role m health care delivery.

5563. ADOLESCENT HEALTH, DEVELOPMENT, AND BEHAVIOR. (3 cr; prereq #) Woodbury
Reviews of current lIterature or research on adolescent development, both physical and psychosocial, and
related health concerns of the age group. Topics Include sexuality, drug abuse, family and peer relation·
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ships. and the legal rights of youth with regard to health care Designed for students planning to work with
adolescents and youths. Includes independent study and seminars

5564. ADOLESCENT HEALTH, DEVELOPMENT, AND BEHAVIOR: CLINICAL PRACTICUM. (2 cr: prereq 5563:
limited to students enrolled in Pediatric Nurse Associate Program or grad students through
special arrangelTent)

SupervIsed practlcum In a health care facility or clinical setting serving adolescents and youths Includes
seminars with faculty members to integrate theory and discuss cases.

5570. HEALTH ASSESSMENT I. (3 cr: limited enrollment: prereq #)
Designed to prepare registered nurses to obtain and record a health history relative to chief complaint,
present Illness, past ~leart[l. family health, psychosocial history, ana review of systems. Includes interview
ing skills and Introduction to problem-onented system Supervised laboratory expenence

5571. HEALTH ASSESSMENT II. (4 cr. limited enrollment: prereq 5570 and #: lab ar)
Designed to prepare registered nurses to perform a physical examination using the techniques of inspec
tIon, palpatron, percussion, and auscultation. Focuses on systematic collectJon and recording of this
objective data, Supervised laboratory experience.

5575. TOPICS IN PUBLIC HEALTH NURSING. ICr ar: prereq #) Staff
Selected readings and diSCUSSion.

5576. ISSUES, TRENDS AND PUBLIC HEALTH NURSING LEADERSHIP. (3 cr! Cross. Marquart. Reynolds
Designed to investigate and conceptualize master's level public health nursing leadership through an
analySIS of public health issues and trends

5580. ADULT-GERIATRIC HEALTH ASSESSMENT I. (5 cr. 5580-5581t: open only to RNs enrolled in Adult-
Geriatric Nurse PractitIoner Certificate Program: prereq #) Cooley, staff

First COt;rse of a 3-quarter sequence leading to a certificate. Princ:ples of complete health assessment of
adult and geriatriC patients: anatomy, phySiology, techniques of examlrlation. Supervised clinical experi·
ence In selected primary care centers

5581. ADULT-GERIATRIC HEALTH ASSESSMENT II. (5 cr. 5580-558H: open only to RNs enrolled In Adult-
Geriatric NlHse PractitIoner Certificate Program; prereq #) Cooley, staff

Second course of a 3-quclrter sequence leadlrlg to a certificate KnOWledge and clinical skills necessary to
assess and coffaboratJvely manage the health of adults PhYSIcal and psychosocial problems of aging
Supervised cllrlical expenence In selected primary care centers.

5582. ADULT/GERIATRIC NURSE PRACTITIONER CERTIFICATE PROGRAM III. (10 cr: prereq #)
Third course of a 3-quarter sequence leading to a certificate. Focus is on role implementation with
application of theories of nursIng, role change, jntra- and inter-professIonal collaboration, conflict resolu
tion, anj quality assurance. EmphaSizes management 01 patIents with selected complex phySical and
psychosocial problems, use of community resources. development of joint practice statements and
protocols, Clinical expenence Includes options for Independent study of role implementation.

5585. PUBLIC HEALTH NURSING. (6 cr for 10 wks: prereq current RN t,censure and #) Cross. staff
Designed for nurses With a baccalaureate Interested lrl pUblic health nursing certiflcation and others
interested in gaining theoretical knowledge and clinical skills in the area of community health nursIng.

5600. FIELD COURSE I IN PU8LIC HEALTH NUTRITION. (Cr ar: prereq #)
Placement In an approvHd agency With opportunity for experience in nutritional aspects of public health
prograns

5601." SEMINAR: PUBLIC HEPoLTH NUTRITION. (Cr ar: prereq #) Brown. staff

5602. MATERNAL AND CHILD NUTRITION. (3 cr: prereq #) Brown. staff
Nutrient functions and requirements throughout pregnancy. lactation, infancy, childhood, and adDles·
cence

5603. NUTRITtON ASSESSMENT. (2 cr: prereq #) Brown. staff
Methocs used to assess nutritional status of populations and IOdividuals throughout various stages of the
life cycle

5604. FACTORS AFFECTING NUTRITION BEHAVIOR. (2 cr: prereq #1 Brown. staff
BaSIC factors involved in formation of food habits: methods used to modify food habits and to promote and
malnlam nutritional health of IndiViduals or groups.

5605. PRINCIPLES OF PUBLIC HEALTH RESEARCH. (3 cr: prereq grad status. completion of or concurrent
regis in course In statistics or Vital statistiCS)

Designed to prepare students to critically evaluate public health research literature and to undertake -\.
independent re5earch projects Formulation of the research question, research deSign, sampling tech·
niques use of research concepts, and data analySIS. Data collection techniques examlOed Irlclude
queslionnalres, interviews, structured and unstructured observation, data analysis, and secondary analy-
SIS of eXisting data

5606. FIELD COURSE II IN PUBLIC HEALTH NUTRITION. (Cr ar: prereq <5600. #)
Placement In ar appro\>ed agency With opportunity for experience In nutntlonal aspects of publiC health
programs For students deSiring more than one concurrent field placement.
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5607. FIELD COURSE III IN PUBLIC HEALTH NUTRITION. (Cr ar; prereq <5600, 5606, #)
Placement in an approved agency With opportunity for experience In nutritional aspects of pUblic health
programs. For students desiring more than two concurrent field placements.

5608. CURRENT NUTRITION ISSUES IN PUBLIC HEALTH. (3 cr) Brown
Current national and international nutrition issues and prevention or resolution of problems through
vanous disc"lplmes of publIC health

5609. TOPICS: PUBLIC HEALTH NUTRITION. (Cr ar, prereq #) Brown
Selected readings and problems

5610. PRINCIPLES, PROBLEMS, AND ISSUES IN MATERNAL AND CHILD HEALTH. (3 cr; prereq grad student
or #) ten Bensel

General introduction to current issues related to health needs of families. mothers, and children. Emphasis
on principles of primary care, health maintenance. preventIve care, organization. and evaluation.

5611. PROBLEMS AND PROGRAMS IN MATERNAL AND CHILD HEALTH. (3 cr; prereq 5610 or #) ten Bensel,
staff

Current programs and related problems in maternal ane child health programs including C&Y, MIC, family
planning. nutntlon, dental care. FOPSDT. neonatal Intensive care, SIDS, and school health. Community
program leaders participate In class diSCUSSion.

5612. HUMAN GENETICS AND PUBLIC HEALTH. (3 cr: prereq #) Schacht
Evaluation of current studies in human genetics and applications to community health.

5613. CHRONIC AND HANDICAPPING CONDITIONS OF CHILDREN. (3 cr; prereq 5610 or #) Davis, stall
In-depth look at the epidemiology, Identification, management, follow-up, and prevention of chronic and
handicapping conditions of children. Community programs for emotional, phYSical, and intellectual
handicaps

5614. FIELD EXPERIENCE IN MATERNAL AND CHtLD HEALTH. (Cr ar; prereq 5610, 5611 or #) ten Bensel, staff
Field expenences selected by students to meet their career goals.

5615. HEALTH OF THE SCHOOL AGE CHILD. (3 cr: prereq 5610 or #) Fredlund, staff
Review of major health problems among children of school age; methods of providing and evaluating
school health services.

5616. THE RIGHTS OF CHILDREN: NEGLECT AND ABUSE. (3 cr) ten Bensel
The rights of children and neglect and abuse of children. Historical and legal aspects of the problem,
identification and reporting procedures, family assessment and treatment modalities, follow-up proc
esses, research, prevention, and implications for societal action. Designed for health, social work, legal,
and educational personnel. Experts from community will participate.

5617. SEMINAR IN MATERNAL AND CHILD HEALTH·MENTAL CLINIC. (3 cr; prereq #) Williams
Mental health aspects of maternal and child heatth programs. Structured around individuat needs of
participants. Selected readings and paper required.

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 individu
al workon a health tOPiC important to a youth population. Introduction to a youth development concept for
use in problem analySIS.

5619. SOCIAL WORK ASPECTS OF MATERNAL AND CHILD HEALTH PROGRAMS. (2 cr: prereq ~5611 or #)
Bamford

The social work aspects of progr3ms presented in 5611. Discussion and on-site presentations.

5621. MCH STUDENT SEMINAR. (1 cr; prereq MCH grad stUdent) ten Bensel, staff
Biweekly discussion group allowing interaction between MCH students and faculty. Format decided by
students: Includes presentation of topics of stUdent interest. MCH faculty members act as resource
persons.

5622. WOMEN'S HEALTH: ISSUES AND CONTROVERSIES. (4 cr; prereq #)
Current issues and controversies affecting women's health care viewed from a historical perspective.
Methods of delivery of services, professional and consumer education, current literature, underserved
populations. Guest speakers from community partiCIpate.

5623. ETHICS IN HEALTH AND SOCIETY. (4 cr; prereq #)
Major moral problems confronting health personnel and the pUblic related to prevention, medical treat
ment, research, and public health policy. Topics include the management 01 death, genetics engineering,
confinement and mental illness, abortion, informed consent and truth-telling in physician-patient relation
ships, and distributive justice in the allocation of scarce medical resources. Emphasis on relationshIps
between mdlvidual decision making and institutional policies.

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 auxiliaries and the role of the
physician in training them, factors that playa crucial role in patient acceptance.
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5625. SEMINAR ON CHILD ABUSE AND NEGLECT. (2 cr; prereq 5616 or #)
Designed for individuals WllO wish greater depth of knowledge In child abuse and neglect. The student
selects a topic area in child abuse and neglect for presentation to the class. Discussion format, decided on
by students and faculty.

5626 (formerly 5620). MATERNAL CHILD HEALTH NURSING SEMINAR I. 12 cr. §5620. prereq MCHIPHN grad
student or #) Fredlund

Selected maternal and child health nursing issues and problems. Students help select topics and lead
discussions.

5627 (formerly 5620). MATERNAL CHILD HEALTH NURSING SEMINAR II. (2 cr. §5620: prereq MCH/PHN grad
student or #) Fredlund

Practical approaches to solving maternal and child health nursing problems, and to providing nursing
leadershIp intervention.

5628. SEMINAR: PERSONAL SOCIAL SERVICES: PREVENTIVE INTERVENTION FOR CHILDREN AND FAMI·
LIES "AT RISK." ICr ar. §SW 8450: prereQ SW 8401. 6 cr personal social servIces. #)

5639. PREVENTION: THEORY, PRACTICE, AND APPLICATION IN PUBLIC HEALTH SERVICE. (4 cr: prereq #)
Designed for students (undergraduate. graduate, or contlnumg education) and professionals In health and
related disciplines interested in current Issues and controversies concernmg preventIOn and how It relates
to the health services. EmphasIs on history, Idea of prevention, terminology, life-style intervention,
programs and legislative Issues, education, roles, and Implications for societal action.

5640. CHILD ABUSE AND NEGLECT SEMINAR FOR SCHOOL PERSONNEL. (1 cr) ten Bensel
Designed for teachers, adMinistrators, nurses, and other school personnel dealing with child abuse and
neglect. HistOrical overview of, terminology and dynamics of, the school's and community's role in, and
prevention of child abuse and neglect Intended to mcrease awareness of child abuse and neglect In the
schools and to provide material for teachers to Incorporate in their curricula.

5641. CHILD ABUSE AND NEGLECT IN THE JUVENILE JUSTICE SYSTEM. (2 cr: offered during summer as part
of the Juvenile Justice Institute)

Designed for juvenile just ce personnel. HIstorical aspects of child abuse. terminology, identification,
dynamics, outcomes, treatment programs, the role of the police and courts, and prevention programs.
Includes a paper on some aspect of the juvenile justice system regarding child abuse and neglect or a
Critique of an actual case.

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; oral hygiene; communi
ty programs for dental health.

5651. PHILOSOPHY AND CONCEPTS OF PREVENTIVE DENTISTRY. ICr ar: prereQ #) Block. staff
Basic principles of preven1:Jve dentistry: relatIOnship between oral and general disease processes; epide
miology of oral diseases; preventive procedures; organizing and evaluatmg communtty dental health
programs.

5652. CURRENT ISSUES IN DENTAL PUBLIC HEALTH. ICr ar; prereQ #) Block. Jenny. staff
Review and dIscussion of recent dental literature and current issues In dental public health

5653. DENTAL HEALTH PROGRAMS. (Cr ar; prereQ #) Block. Martens. Meskin
Activities problems. Issues, and administration of dental public health programs at the community, local,
state, and federal levels.

5654. TOPICS IN DENTAL PUBILIC HEALTH. ICr ar: prereQ #) Staff
Selected readmgs with dISCUSSion based on these readIngs.

5655. SEMINAR: DENTAL HEAI.TH LITERATURE II. (Cr ar: prereQ #) Block. Meskin
Review of current literature pertment to dental publiC health, cnttcal examInation for design, content, and
validity of conclusions.

5656. DENTAL HEALTH ADMINISTRATION. ICr ar: prereQ #) Block. staff
The management process in the delivery of dental services

5657. INDEPENDENT STUDY Itl DENTAL PUBLIC HEALTH. (Cr ar; prereq #) 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 #) Block. Maltens. Meskin
Role of dentistry in health care system. TopiCS Include dental epidemiology, dental health education,
dental personnel problems, economiC and pollticallflfluences on dentistry, and sociocultural implications
for dental health.

5659. ANALYSIS DF DENTAL HEALTH EDUCATION. (Cr ar; prereq #) Block
AnalySIS of dental health education programs from a public health perspective: examination of educa
tional objectives, resources, barners, methods, target populations and outcomes of current programs in
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terms of ef1ectiveness and practicality: development of priorities in planning dental health educational
programs.

5660. FIELD EXPERIENCE IN DENTAL PUBLIC HEALTH. (Cr ar: prereq #) Block
Supervised field experience In selected community or public health agencies and institutions.

5661. ORAL EPIDEMIOLOGY. (Cr ar; prereq 5330, 5414. and #)
Application of the concepts, principles, and practices of epidemiology to oral diseases. Topics include
dental caries. penodontal disease. oral cancer, oral malformations, and fluoridation. Emphasis on how
research designs and methods combine with statistical analysis and common sense to produce valid
interpretation of data.

5662. COMMUNAL WATER F~UORIDATION:EFFICACY AND SAFETY. (3 cr; prereq 5661, 5330, 5414 or equiv)
Use of historical as well as current issues to investigate the fluoridation issue from an epidemiological
perspective. The biological efficacy and safety of fluoridation. AnalySIS of pro- and anti-fluoridatIOn
literature with emphaSIS on statistical interpretations and research methodologies employed. Ethical
IssueS related to water fluondation as a pUblic health measure. Includes deSIgn of mdivldual research
projects.

5663.' ADMINISTRATIVE RESIDENCY IN DENTAL PUBLIC HEALTH. (Cr ar: prereq #) Block, staff. Clinical
preceptors

Eleven months of fieldwork in an approved community or public health agency: delivery of dental services
and Implementation of programs: solution of management problems and special proJects. Preparation of
formal report.

5700: PUBLIC HEALTH ADMINISTRATION. (Cr ar: prereq #)
Structure, basic functions, and activities of pUblic health agencies

5701. PUBLIC HEALTH ADMINISTRATION PROBLEMS. (Cr ar; prereq #)
Budgeting, program planning, and appraisal of public health procedures

5702. PUBLIC HEALTH ADMINISTRATION CLERKSHIP. (Cr ar: prereq 5701)
Assignment to State Health Department or other health agency for supervised work on a project of limited
scope and preparation of a formal report

5704. FIELO EXPERIENCE IN PUB~IC HEALTH ADMINISTRATION. (Cr ar: prereq #) Block
Supervised field experience at management level in selected community or public health agencies and
institutions.

5705. BASIC SOCIAL SCIENCE RESEARCH SKILLS FOR PUBLIC HEALTH ADMINISTRATION. (Cr ar: prereq #)
Samuels

Role of the social research process in public health administration. Designed for stUdents whose primary
professional role is administrative and who desire an understanding of how to approach a health problem
using social research methods.

5711. PUBLIC HEALTH LAW. (4 cr: prereq #) Mcinerney
Introductory course for those With little or no formal legal background Basic concepts of the law.
legislative process, legal bases for existence and administration of public health programs, legal aspects
of current public health ISSues and controverSies, and regulatory role of government In health services
system.

5749." TOPICS: PUBLIC HEALTH ADMINISTRATION. (Cr ar: prereq #) StaH

5750. PRINCIPLES OF HEALTH ADMINISTRATION. (4 cr: prereq #) Westerman. Dornblaser, Sweetland, staff
Lectures, seminars, selected health care organiz.atlon placement. Management problem solVIng With
emphasis on problem definition.

5751. PRINCIPLES OF ORGANIZATION AND MANAGEMENT IN HEALTH SERVICES ORGANIZATIONS, (4 cr;
prereq #) DeGeyndt

Lectures and case studies on the role of health care services administrators. principles of management,
and the administrative process

5752. CLERKSHIP. (4 cr: prereq <5755) Bleter. staff
Survey and solution of management problem within administrative residency organization and prepara
tion of formal report.

5753. MANAGEMENT PROBLEMS IN HOSPITAL AND HEA~TH CARE ADMINISTRATION. (4 cr: prereq 5750)
Dornblaser, Westerman, others

ASSignment and solution of specific managerial problems.

5755. ADMINISTRATIVE RESIDENCY. (Cr ar: prereq #) Dornblaser, staff
Eleven months of fieldwork In an approved health care planning or operatIng org2nization, weighted
rotation through departments, solution of management problems, and special projects. Preparation of
iormal report.

5756. PLANNING PRACTICUM. (Cr ar: prereq #) Dornblaser, staff
Eight weeks of fieldwork In an approved planning agency, solution of special problems, and preparation of
formal report.
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5757. CRITICAL ISSUES IN AGING. (6 cr; prereq #)
Physical, psychosocial, and cultural dynamics of aging (gerontology) and public policy affecting adapta
tion.

5759. MANAGEMENT OF ORGt,NIZATIONAL BEHAVIOR IN LONG-TERM CARE FACILITIES. (3 cr) Gordon
Experience·based learning focused on interplay of factors such as power, authority, communications,
small group development, leadership, individual and organIzational goals, and motivation in nursing
home setting.

5762. MANAGING THE EFFECTS OF INSTITUTIONAL LIVING. (3 cr) Gordon
Applied fheory and research on the effects of institutionalization, identifying organizational tactors
affect109 patient care.

5763. HEALTH ORGANIZATIONS, STANDARDS, AND EVALUATION, (3 cr; prereq #) Culbertson
Characteristics of health organizations and current standards in the health care field; implications for
hospital and health care management; relationship of standards of health care evaluation.

5764. PRINCIPLES OF FINANCIAL MANAGEMENT IN HEALTH SERVICES ORGANIZATIONS. (4 cr; prereq #)
Dornblaser, Oszustowicz

Principles 01 financial management including basic accounting and statistical tools: analysis of hospital
financial statements; sources and uses of operating and capital funds; long·term finances: audits and
internal control; cost finding; budgeting; hospital rates, rate selling; and relationships with third-party
payors.

5765. HEALTH CARE DEPARTMENTAL OPERATIONS. (3 cr) Sweetland, staff
The operation, managemont, and function of most hospital departments. Designed to prepare students for
reSidency.

5767. HOSPITAL FACILITIES PLANNING, ROLE AND PROGRAM PLANNING FOR HEALTH CARE ORGANIZA·
TIONS. (3 cr; pr",eq #) Bleter, Sweetland

Lectures, diSCUSSions, and project work on the planning of health care and hospital facilities, roles and
programs. Principles, melhodologies, and strategIes of planning. The complete planning process, roles of
various members of the planning team, and numerous external and internal forces.

5768. LONG-TERM CARE. (3 cr; prereq #) Stryker-Gordon
Management within long-term care organizations; emphasis on nursing home administration; lectures,
case studies.

5769. COMPREHENSIVE HEALTH PLANNING SEMINAR. (3 cr; prereq #) Orr
Alternative health systems and theIr planning requirements: planning strategies and technologies: appli
cation to plannmg agency work programs; lectures, case studies, seminars.

5770. TOPICS: HOSPtTAL ANU HEALTH CARE ADMINISTRATION. (Cr ar; prereq #) Staff
Selected readings in ho~;pital and health care administration with discusSion based on these readings.

5773. MENTAL ILLNESS/MENTAL RETARDATION: LEGAL ASPECTS, IMPLICATIONS, AND TRENDS. (3 cr)
Malban, staff

Introduction to issues ard developments in the legal sphere affecting mental health/mental retardafion
workers Prominent legal issues, ways In which these issues develop, and resolutions and legal remedies.

5774. MENTAL HEALTH FINANCIAL MANAGEMENT. (4 cr; prereq 5764, 5791, and #) Farrell
Application of financial management principles taught in fall and wmter quarters to mental health settings
and issues.

5775, MANAGEMENT AND ORGANIZATION IN HOSPITAL AND HEALTH CARE FACILITIES. (15 cr; prereq
current employment as health care facility administrator, #) Weckwerth, DeGeyndt, staff

A 12-month program of on-campus residential (3 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 or #) Weckwerth, Gordon, Malban, Heinemann, staff

A 12-month program of on-campus reSidential (3 weeks) and independent study that includes periodic
seminars and monthly sessions with clinical preceptors, OrganizatIonal behavior, change theory, gaver·
nance, medical staff, le~~al aspects, medical records, planning, community health systems, continuing
education.

5777. EXTERNAL FORCES AFFECTING HEALTH CARE DELIVERY. (25 cr; prereq 5776 or #) Weckwerth, staft
A lO-month program of on-campus residential (3 weeks) and off-campus study that includes three regional
seminars. Financing, personnel, organizing, SOCial pOlICY, and project planntng and design. Required
proJect can be either a management study or research thesis Ends with week-long symposium in which
students present and defend their projects.

5778. PATtENT CARE MANAGEMENT AND ORGANIZATION WITHIN THE HOSPITAL AND HEALTH CARE
ORGANIZATION, (25 cr; prereq present employment as director of nursing or equlv, #)
Weckwerth, Danielsen, staff
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A 12-monlh program of on-campus resldenlial sessions (3 weeks). mdependent study. monthly meetmgs
with clinical preceptors, and one required semmar. Principles of management, organizational behavIOr,
hospItal development and organization, personnel management, administrative and professional relation~
ships withm the hospital. role of the patient care administrator. legal aspects. budget. policy development.
continuing education.

H79. MANAGING MULTIPLE FORCES: INTERNAL AND EXTERNAL ASPECTS OF PATIENT CARE ADMINIS
TRATION. (Cr ar; prereq present employment as director ot nursmg or eqUiv. 5778. and #)
Danielson. Gordon. Weckwerth. staff

A 12-month program of on'campus (3 weeks) and Independent study that begins with 1-week introductory
residentIal sessIon each August. Seminars on planning. organlzing, staffing, 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.

5780. ADMINISTRATION OF LONG·TERM CARE FACILITIES. (6 cr; prereq courses m principles of manage-
ment. accountmg. bUSiness law) Stryker·Gordon. staff

A 16'week program of on-campus residential semmars (5 days) and otf-campus independent study that
includes general principles of administration and aspects of administrative organization, personnel
administration, and fiscal management In the area of long-term care

5781. SERVICES FOR LONG·TERM CARE PATIENTS. (6 cr. courses In medical termmology. basic health. and
gerontology recommended) Styker-Gordon. statt

A 16'week program of on·campus residential seminars (5 days) and off-campus independent study that
includes physical and psychosocIal aspects of aging, paramedical serVIces, nursing services, envlronmen·
tal standards. statutory and legal requirements.

5782. PRACTICUM IN LONG·TERM CARE ADMINISTRATION. (6 cr; prereq 3750. 3760 or ~3760 or #) Stryker
Gordon. staff

A 30G-hour practicum in a nursing home setting under guidance of a preceptor and 4 seminar days on
campus.

5783. BASIC ACCOUNTING AND FINANCIAL REPORTING IN LONG·TERM CARE FACILITIES. (3 er) Oszus·
towicz

Fundamental financial planning for long-term care administrators.

5785. QUANTITATIVE METHODS APPLIED TO HEALTH ADMINISTRATIVE PROBLEMS. (4 cr; prereq hospital
administration student or #) Weckwerth

Application of quantitative methods. including analysIs of cycliclties. PERT. data handling systems. simple
ANOVA, linear programming, cost benefit analysis, task analysIs, and Inventory control, in the solution of
health problems at administrative levels

5786. RESEARCH METHODOLOGY IN HOSPITAL AND HEALTH CARE ADMINISTRATION. (2 cr; open to
hospital administration students only: prereq 5404) litman. Weckwerth

Research deSign.

5787. ADMINISTRATION OF THE LONG·TERM CARE ORGANIZATION. (15 cr, prereq #) Gordon. Stryker
Gordon, Anderson, others

Problem solving in management, personnel management. finanCIal management, organizational benav·
ior, and quality assurance areas.

5788. PROGRAM MANAGEMENT FOR LONG·TERM CARE. (15 cr; prereq #) Gordon. Stryker-Gordon. Ander·
son, others

Program for long-term care patients: gerontology, interdisciplinary health care services, environmental
control, planning communIty serVices, and special needs of the mentally Ill, mentally retarded, and
chemically dependent patient.

5790. SOCIAL, ECONOMIC, AND POLITICAL ASPECTS OF MEDICAL CARE. (3 cr, prereq #) Dickler. Litman
Social, economic, and political forces shaping health care systems: possible future impact of these forces.

5791. FINANCIAL ASPECTS OF HEALTH CARE. (4 cr; prereq #) Dornblaser. OszuStOWICZ
Financial problems associated with current Issues In health care delivery. Emphasis on recent legislation
affecting sourceS of capital and control at expenditure for health programs and facilities.

5792. LEGAL ISSUES IN HEALTH CARE ADMINISTRATION. (3 cr; prereq #) Staff
Law and legal liability of hospitals and other health care organizations.

5793. HOSPITAL FINANCtAL STATEMENT ANALYSIS. (3 cr; prereq #) OszustOWICZ
Case studIes and readings Involving the review and analYSIS of actual hospital financial statements, third·
party payer cost reports, and other basic financial documents. Application of key financial ratios to
financial statement anaylsIs: test students' abilIty to apply concepts presented In winter and spring
quarters.

5794. FINANCtAL MANAGEMENT SEMINARS. (3 cr; prereq 5764. 5791) Oszustowicz
Major financial management tOPiCS presented by outside experts in the fIeld of public accounting,
investment bankIng, lease finanCIng, insurance counseling, hospItal-based physicIan financial negotia
tion, rate setting/rate review negotiation, etc. Presentation of papers for class analySIS and practIcal
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application. Government and third-party payer representatives will discuss the impact of legislation and
regulation on health care financial management.

5795. THE SOCIOLOGY OF MEDICINE ANO HEALTH CARE: AN INTRODUCTION TO THE FIELD OF MEDICAL
SOCIOLOGY. 14 cr. §Soc 5855) Litman

Social and psychological components of health and medical care. Organization and delivery of health care
services: problems and perspectives with focus on the patient, the provider of care, and the environment
within which health cafe services are delivered.

5796. INTERNAL OPERATIONS OF A MENTAL HEALTH FACILITY. 115 cr; prereq 1 year's experience as mental
heal:h facility administrator and #) Malban, staff

A 12-month program of on·campus residential 12 weeks) and off-campus independent study that includes
periodic seminars and monthly classes under program preceptors. Principles of management, organiza·
tional behavior, personnel, problem solving and decision making. financial management, mental health
professionals and paraprofessionals, and mental health programs and services.

5797. EXTERNAL RELATIONSHIPS AFFECTING THE ROLE AND FUNCTION OFTHE MENTAL HEALTH FACIL·
ITY. (15 cr; prereq 5796) Malban, staff

A 12-month program of on--campus reSidential 13 weeks) and off-campus Independent study that Includes
periodic seminars and monthly classes under program preceptors. Governance. legal aspects, public
educatwn and information. evaluation of mental health programs, prevention and primary treatment in
mental health, current trends and concepts, biostatistics and quantitative methods.

5798. SOCIAL, POLITICAL, ECONOMIC, AND GOVERNMENTAL FORCES AFFECTING THE ROLE AND SER·
VICES OF THE MENTAL HEALTH FACILITY. (25 cr; prereq 5797 or practicmg admmlstrator
holding an advanced degree with 3 years expenence, and #) Malban. staff

A 12-month program of on-campus reSidential 13 weeks) and oft-campus independent study that includes
periodic seminars and monthly classes under program preceptors. Completion of demonstration and
research projects, Mental tlealth, community, regional, state and national planning, legislation, affIrmatIve
action, consumerism and cItizen participation, economics of mental health. political and social issues.

5799. MENTAL HEALTH ADMINISTRATION SEMINAR. 12-3 cr; restricted to and reqUired of all students regis
tered In mental health administration training project) Peterson

Readings, group dlscussic ns, debate, and presentation of current Issues in mental health field. Field trips.
Follow-up to the A. K. Rice Institute expeflence

8001. SEMINAR: PUBLIC HEALTH. ICr ar)

8002. FIELD OBSERVATION OF SELECTED PUBLIC HEALTH PRACTICES. ICr ar; prereq #)

8003. RESEARCH. ICr ar)
Opportunities offered by the School of Public Health and by various cooperating organizations tor
qualified students to pursue research work.

8150. RESEARCH: ENVIRONMENTAL HEALTH. ICr ar) Staff
Opportunities to pursue research in the importance of environmental stresses on human health

8170. RESEARCH: ENVIRONMENTAL BIOLOGY. ICr ar; prereq #) Ruschmeyer

8180. RESEARCH: AIR POLLUTION. ICr ar; prereq #) Paulus

8190. RESEARCH: INJURY CONTROL. ICr ar; prereq #) McJllton

8200. RESEARCH: RADIOLOGICAL HEALTH. (Cr ar; prereq #)

8201. RADIATION DOSIMETRY. (3 cr; prereq #)
Radiant energy absorption in liquids, gases, and solids; absorption in biological systems.

8202. RADIATION OOSIMETRY LABORATORY. (1 cr; prereq <8201)
Laboratory exerCises involving prmciples discussed in 8201.

8208. FIELD PRACTICE IN RAtliOLOGICAL HEALTH. (Cr ar; prereq #)

8210. RESEARCH: OCCUPATIONAL HEALTH. (Cr ar; prereq #) McJilton

8211. HEALTH SURVEY OF MANUFACTURING PROCESSES. 12 cr; prereq 5211. #) McJilton
Occupational disease prOJ(ems and preventive measures in major Industries and in operations common to
many industries; field tnps.

8218. FIELD PROBLEMS IN OCCUPATIONAL HEALTH. 13 cr; prereq 5211. 5212 or ~5213, #) McJilton
Guided evaluation of pot'3ntial occupational health problems; recommendations and design criteria for
correction if Indicated.

8220. RESEARCH: FOOD SANITATION. ICr ar; prereq #) Pflug

8230. RESEARCH: INSTITUTIONAL ENVIRONMENTAL HEALTH. ICr ar; prereq #) Vesley

8240. RESEARCH: WATER HYGIENE. (Cr ar; prereq #)

8260. RESEARCH: ENVIRONMENTAL TOXICOLOGY. ICr ar; prereq #) Straub
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8330. RESEARCH EPIDEMIOLOGY. (Cr ar) Staff
Opportunities ottered by the School of Public Health and by various cooperating organizations for
qualified students to pursue research work.

8331. FIELD PRACTICE IN EPIDEMIOLOGIC INVESTIGATIONS. ICr ae; prereq epidemiology major, #) Schu
man, staff

Supervised participation in epidemiologic investigations in the fIeld under the auspices of official and
voluntary health agencies.

8340. EPIDEMIOLOGIC ASPECTS OF CANCER. 13 cr; prereq 5330) Schuman, staff
Magnitude of problem, epidemiologic background for current research, examples from cancers of se
lected sites. EmphasIs on studies of those factors offering the best potential for cancer preventIOn.

8341. EPIDEMIOLOGY OF SELECTED CHRONIC DISEASES. (2 cr; prereq basic epidemiology and biostatistics)
Visiting lecturers

Application of epidemiologic concepts and methods to study of selected chronic diseases other than
cardIovascular and cancer; e.g., diabetes, arthTltls, chronic 18splfatory disease.

8342. ADVANCED STATISTICAL METHODS IN EPIDEMIOLOGY. (3 cr; prereq 5331,5332 or #) Visiting faculty
under supervISion of Or. Schuman

The fourfold table, with applications to epidemiological and clinical studies. Significance versus magni
tude at association; tests at hypotheses and confidence intervals for the relatIve risk: matching in case
control studies; effects, measurement, and control of misclassification errors; comparing and combining
evidence from many studies

8345. EPIDEMIOLOGIC BASIS FOR CANCER CONTROL. (2 cr; prereq basic epidemiology and biostatistics,
5357 or ~:5357) Visiting lecturers

Epidemiologic background and rationale for development and application of programs for the control of
cancer.

8346. EPIDEMIOLOGY OF CARDIOVASCULAR DISEASE AND CANCER. 13 cr; prereq baSIC epidemiology and
biostatistics) Visiting lecturers

Epidemiologic aspects of vanous types of cardiovascular disease and cancers with emphasis on method
ologlc approaches to their study and the multivariate setting of the etiologies.

8356. EPIDEMIOLOGIC ASPECTS OF POPULATION CHANGE. (2 cr; prereq baSIC epidemiology and biostatis·
tics) Visiting lecturers

Epidemiologic aspects and health Implications of changes in population SIze, composition, and stability.

8379. SEMINAR: EPIDEMIOLOGY. ICr ar; prereq #) Schuman
DIscussion of selected current epldemiologic problems.

8385. SEMINAR: PHYSIOLOGICAL HYGIENE. (1 cr) Stafl
NutntlOn, 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. ICr ar; prereq #) Staff

8387. RESEARCH: PHYSIOLOGICAL HYGIENE AND RELATED AREAS. ICr ar) Staff

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 and #) Liedtke. staff

Selected topics that may include computer systems design for the health sciences, small computer
concepts and utillzat;on, computers for clinical services, computer-aided medical deCIsion making,
biomedical image processing and pattern recognition, and others of current interest. All topic discussions
treat techniques and incorporate actual examples or case studies from the health sciences.

8420. ADVANCED BIOMETRtC METHODS I. 13 cr; prereq 5455, 5459 orequlv, knowledge of FORTRAN) J"hnson
Multivariate regression, linear and nonlinear: bioassay, quantitative and quantaJ.

8421. ADVANCED BIOMETRIC METHODS II. (3 cr; prereq 8420 or #) Johnson
Classilicatlon techniques WIth discrete, continuous, or mixed variables with emphasis on quadratic
discriminant function and nearest neighbor techniques: multivariate clustering algorithms.

8422. ADVANCED BIOMETRIC METHODS III. 13 cr; prereq 5455, 5459 or eqUlv, knowledge of FORTRAN) Staff
Basic optimization concepts of operations research such as linear programming, inventory policy, and
queUIng models. Brief introduction to examples of systems Simulation. Evaluation concepts in health care
delivery systems research. Bayesian a priori distributions tn estimation with emphaSIS on consulting
difficulties. Multifactor contingency table analysis.

8430-8431-8432. ADVANCED BIOMETRIC ANALYSIS I, II, III. 13 cr per qtr; prereq 8422, advanced calculus,
theoretical statistics) McHugh

Randomization theory in clinical and laboratory trials. BlOmetric theory of epidemiologic case control and
cohort studies. Nonparametric and parametric survivorship analysis inclUding censoring and competing
risks. Biometric models In demography, medical genetics, and screening and detectIon of disease.
Radioimmunoassay and generalized bioassay models.

429

- -_. ----------------------------------



Fields of Instruction

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

8503. CLINICAL SEMINAR: ADVANCED COMMUNITY NURSING I. (Cr ar: prereq #1 E Anderson. Reynolds
Selected clinical experiences with mentally ill patients within ttl€ community: multidisciplinary approach
to total care of patients. Related theory

8504. CLINICAL SEMINAR: ADVANCED COMMUNITY NURSING II. (Cr ar. prereq #1 E Anderson
Focus on families with health problems, maternal and child health, and chroniC Illness. Utilizes behavioral
and menIal health conC€Jts

8505. PUBLIC HEALTH NURSING IN THE GROUP SEITING. (Cr ar. prereq #) Fredlund, Venmga, stalf
Opportunity for working with small groups in the community, with emphasIs on the group method of
rendering public health rurslng services

8510. DIRECTED RESEARCH. (Cr ar, prereq 5510) Staff
Guided study in developing a research design

8511. DIRECTED RESEARCH. (6 cr, prereq 5510, 85101 Stall
GUided completIOn of a research study

8519. DIRECTED RESEARCH. ICr ar, prereq 5510, 8510 or PMed 8192) E Anderson, Reynolds
GUided research on occupational or physical therapy In community health programs.

8530. EDUCATION, SUPERVISION, AND CONSULTATION IN PUBLIC HEALTH NURSING. (Cr ar: prereq #)
Fredlund. staff

AnalysIs of theoretical concepts and frameworks of public hearth nursing, education, supervISion, and
consultation as they apply to the practice of public health nursing. Focus on conceptual skirr development.

8531. PRACTICUM IN ADVANCED PUBLIC HEALTH NURSING PRACTICE. (6 cr. prereq 8530. grad student
nearing prograrr completion) Fredlund, staff

Designed to promote int'3gration of theory and experiential learning Synthesis and application of the
concepts of advanced public health nurSing practice Field experience In an educational, supervISory, or
consultative Situation With an appropriate preceptor

8535. SEMINAR: SCHOOL NUFlSING WITH RELATED FIELD EXPERIENCE. (Cr ar: prereq #) Fredlund
PubliC health nurSing In the school setting, EmphaSIS on school nurse coordInator role and selectively on
the praclitloner role

8570. FOUNDATION COURSE IN ADULT/GERIATRIC HEALTH CARE I. (Cr ar, prereq #) Russell, Woehnlng
Focus on Increasing the quality and quantity of health care a'.'ailable to the consumer by preparing the
nurse to perform comprelenSlve health appraisals of adults based on knowledge of anatomy, phYSiology,
psychology. and socloloqy. Supervised clinical experience

8571. FOUNDATION COURSE IN ADULT/GERIATRIC HEALTH CARE II. ICr ar, prereq #) Russell, Woehnlng
The second course in a three-course series designed to expand the nurse's understanding of and
capabilities In history taking, phYSical assessment. and management. Focus on recognition and Interpre
tation o' signs and symptoms revealed by the assessment and Implementation of the plan of care.
Supervised clinical experience

8572. FOUNDATION COURSE IN ADULT/GERIATRIC HEALTH CARE III. (Cr ar. prereq #) Russell, Woehning
The third In a three-course series deSigned to prepare the nurSe to provide total health care for adults
Focus on knowledge and clinical experience related to assessment and management of adult health care
Within t~le family and community environments and on collaboration WIth other health care professionals.
SuperVised clinical experience

8611. MATERNAL AND CHILD HEALTH PROBLEMS. (3 cr: prereq 5610, 5611 or #) Staff
Problen's In admInistration of health programs for Infants, preschool and school-age children, handicap
ping conditions and women of childbearing age

8750-8751t. SEMINAR: ALTERNATIVE PAITERNS OF HEALTH CARE. (3 cr per qtr: prereq #: offered 1978-79
and all yrsl Lrtman

Alternative approaches to meeting the health care problems of ambulatory care, the aging. chroniC disease,
physical rehabliitation, maternal and child care, mental health, and thp oor

8752. SEMINAR: COMPARATIVE HEALTH CARE SYSTEMS. (3 cr: prereq #: atlered fall 1979 and altyrs) Litman
Origin and development of various national systems of health care and their relationship to the socIal,
political, economic, and cultural characteristics of the countries Involved

8760. TOPICS: HOSPITAL AND HEALTH CARE ADMINISTRATION. (3 cr; prereq #) Weckwerth
Indeperdent stuejy under tutorial guidance of selected problems and current issues in health and health
care

8761. READINGS IN THEORY AND PRINCIPLES OF HOSPITAL AND HEALTH CARE ADMINISTRATION. (3 cr;
prereq #) WeCkwerth
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8762. CONTEMPORARY PROBLEMS OF HOSPITAL AND RELATED HEALTH SERVICES. (3 cr; prereq #)
Weckwerth

Current concepts, problems. prin(;rples, and future developments in health and health care.

8770. SEMINAR: HEALTH AND HUMAN BEHAVIOR. (3 cr. prereq 5795 or Soc 5855; offered spring 1980 and all
yrs) Litman

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 01
health care services.

8780. ADVANCED STATISTICAL METHODS IN HEALTH CARE RESEARCH. (3 cr, prereq 5450 or #) Weckwerth
Survey and analysis of application of nonparametric statistICS to health care research.

8781. SEMINAR: RESEARCH STUDIES IN HEALTH CARE. (3 cr; prereq #. offered spring 1979 and alt yrs)
Litman

Review and appraisal of design, measuring instruments, research methodology, and findings of contem
porary studies.

8782. RESEARCH PRACTICUM. (6 cr; prereq #) Litman, Weckwerth, staff
Summer 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 #; offered winter 1979 and alt yrs)
Litman

Interrelationships between government, pohtics, and health care~ the political and social basis of health
legislation and community decision making In provision and modification of health services

8795. ECONOMIC ASPECTS OF HEALTH CARE. (3 cr; prereq #) Sognanno
Economic analysis of Amenca's health care sector, emphasizing problems of pricing, production, and
distribution. Evaluation of health care services as one factor contributing to the nation's health.

8796. TOPICS IN HEALTH ECONOMICS. (3 cr; prereq at least one economics course and #) Dahl
General principles of health economics applied to current issues In health such as Insurance, licensure,
family practice, malpractice and hospital costs. Models of hospital functioning, area planning, and disease
intervention presented within the framework of economic analysis and used to explain and predict health
behaVior. Concepts of cost benefit and cost effectiveness analysis discussed and applied to problems in
health care delivery.

RADIOLOGY

See the Graduate Programs in the Health Sciences Bulletin.

RELIGIOUS STUDIES (ReIS)
Professor

Robert B Tapp (humanities. religiOUS studies),
chairman, ReligiOUS Studies Program

All Thomas Kraabel (classics). dlfector of
graduate stUdy

Josef L Altholz (history)
Ayers L. Bagley (social and philosophical

foundations of education)
Caesar E Farah (Middle East studies)
Jasper HopkinS (philosophy)
Arthur L Johnson (sociology)
Joseph J. Kwiat (English, humanities)
Richard B. Mather (East ASian languages)
Gordon W. OBrien (English)

Johannes Riedel (Music)
Mulford Q. Sibley (political science)
Robert F. Spencer (anthropology)

Associate Professor

Frederick M. Asher (art history, South Asian studies)
Roland A. Delattre (American stUdies)
Jonathan Paradise (ancient, Near Eastern,

and Jewish studies)
James D. Tracy (history)

Assistant Professor

Bruce Lincoln (humanities)
William W Malandra (Soufh Asian studies)

Religious studies is not a department but an interdepartmental program admin
istered by the religious studies faculty, which is appointed jointly by the deans of the
Graduate School and the College of Liberal Arts. A minor for either the master's
degree or the Ph.D. degree may be earned in religious studies when this field logically
relates to the field in which major work is being pursued.
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Prerequisites-A stwjent who wishes to minor in religious studies should have
had substantial exposure through course work to the methodologies and disciplines
of the academic study of religion; at the discretion of the director of graduate study,
students with insufficient preparation may be allowed to supplement previous
course work with additional studies in this area while completing the minor.

General Requirements-A minor is composed of graduate-level religious stud
ies courses (ReIS 5890, Seminar in Religious Studies, is required) and departmental
courses, concerned wholly or in significant part with the study of religion, that have
been approved by the religious studies faculty; for the most part, departmental
courses are drawn from those departments from which members of the religious
studies faculty are drawn (Typical minor programs and the current list of approved
courses are available in the Religious Studies Advising Office, B18Johnston Hall.) An
effort will be made to adapt the minor program to the particular needs and interests of
the student. The director of graduate study will approve all minor programs, in
consultation with the student's major-field adviser.

Note-For further details, see the publication Religious Studies as a Graduate
Minor, available from the Religious Studies Advising Office, 114 Johnston Hall.

5001. APPROACHES TO THE STUDY OF RELIGION. (4 cr. §1001. §3001)
Thought and behaVIor of reitgious persons from hIstorical and analytrcal perspectives: the ways in which a
person is religiOUS. PartIcular attention to academiC study of religion in publicly supported secondary and
postsecondary education.

5890. SEMINAR IN RELIGIOUS STUDIES. (5 cr for undergrad. 3 cr for grad: prereq <3995. sr major or #1
Conceptual and methodological Issues in contemporary religious studies. Students' hypotheses tested
across at least two historical periods within two religiOUS traditions.

5960. TOPICS IN RELIGIOUS STUDIES. (4 cr: prereq #)

5970. DIRECTED STUDIES. (3-5 Gr: prereq 6)

5980. DIRECTED INSTRUCTION. (3-5 cr: prereq 61

SCANDINAVIAN (Scan)
Professor

J. Allen Simpson. director
of graduate study

Nils Hasselmo
Anatoly Liberman
Marion J. Nelson

Associate Professor

Gbran Stockenslrom, chairman
Kaaren Grimstad
William Mistller

Assistant Professor

Mariann Tiblin
S0'le Vahamaki

Degrees Offered-MA, under either Plan A or Plan B; and Ph.D.

Prerequisites-For major work in Scandinavian languages and literature, 27
credits, 18 of which must be in Scandinavian, and reading knowledge of anyone of
the Scandinavian languages are required. Candidates lacking some or even all of
these prerequisites may be admitted on the basis of work in related fields.

Application Deadline-Students may begin graduate work in the fall, winter, or .;
spring quarter.

Special Requirements-Three letters of recommendation and a 250-word state
ment detailing academic and career goals are required.
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Scandinavian

MASTER OF ARTS DEGREE

General Requirements-A reading and speaking knowledge of one nodern
Scandinavian language and a reading knowledge of the other two; a general ac
quaintance with all periods of Scandinavian literature; and a general acquaintance
with the history of the Scandinavian languages.

Language Requirement-Reading knowledge of one modern language other
than the language of the major field. French or German would be acceptable.

Required Courses-Scan 8201 and 8202. These seminars, offered in alternate
years, must be taken In either the student's first or second year. Also required are
5701,5702.

Program-It is recommended that students select courses representing differ
ent subfields (the drama, the novel, medieval literature, linguistics, etc.) rather than
concentrate all or most courses within a single subfield. The selection of courses
should be made in consultation with the director of graduate study.

Students without an undergraduate major in Scandinavian or equivalent knowl
edge are expected to complete the work for one of the introductory undergraduate
literature sequences (Introduction to Danish/Norwegian/Swedish Literature). Credits
for these courses cannot be counted toward the graduate degree.

Final Examination for the Master's Degree-Under either Plan A or Plan S, both
a written and an oral examinatIOn are required.

DOCTOR OF PHILOSOPHY DEGREE

Filing Programs-The departmental provisional prog ram and a comprehensive
read ing Iist must be filed with the adviser by the second quarter after adm ission to the
PhD. program. Theofficial program, together with an official transcript, must be filed
with the Graduate School office by the fourth quarter in residence.

Language Requirement-The following must be completed before the prelimi
nary examinations: two languages outside the major area, one of which must be
German or French (usually passed for the MA); modern Icelandic or Finnish may be
used as the second language; a thorough reading knowledge of the two Scandinavi
an languages not chosen as the main language; a reading knowledge of Old Norse.

Courses-There are no required courses for the Ph.D. Students who intend to
submit a Ph.D. program with a minimum of courses (less than 75 to 80 credits) should
consult the director of graduate study concerning a statement to be submitted with
their PhD. program. This statement should outline the work the student wants to
have conSidered in place of course work.

Credits-Depending on the previous training and the academic record of the
candidate, from 75to 100 credits are required beyord the BA, 21 of which must be in
the minor field (in the traditional minor the minimum IS 18 credits, providing these are
supplemented by 3 credits in a related field). For the minimum credit option, see
above.

Courses identified by the §§symbol do not require knowledge of the Scandinavi
an languages except for majors in Scandinavian.

5201. SCANDINAVIAN LITERATURE FROM THE LATE MIDDLE AGES TO THE ENLIGHTENMENT. (4 cr: prereq
reading knowledge of a ScandinaVian language: offered alt yrs)

Representative literary works from the 14th century to Bellman and Holberg
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5202. FROM ROMANTICISM TO THE MODERN BREAKTHROUGH. (4 cr; prereq reading knowledge of a Scandi
navlan language; offered alt yrs)

Romantic and early realistic authors

5404. §§ HISTORY AND STRUCTURE OF FINNISH. (4 cr) Vahamakl
History and structure (phonology and syntax) of modern Finnish.

5421. FINNISH FOLKLORE: THE KALEVALA. (4 cr; offered alt yrs) Vahamaki
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) Grrmstad
Uterary study of the saga literature, its ongins and development All readings in translation.

5503. §§ !:CANDINAVIAN FOLKLORE. (4 cr) Grimstad
Literary and folklorrstic investIgation of ScandInavian ballad and folktale

5511. SKALDIC POETRY, ITS METHOD. (4 cr; prereq a reading knowledge of Old Icelandic; offered alt yrs)
AnalysIs of a representative selection of Skafdlc 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

5601. §§ INGMAR BERGMAN. (4 cr) Mishler
VIewIng of SIX of Ingmar Bergman's films, readings of film scripts, and diSCUSSion.

5611. §§ SCANDINAVIAN LITERATURE IN ITS EUROPEAN CONTEXT: REALISM. (4 cr) Stockenstrom
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 after 1945. All readings in translation.

5614. §§ THE DRAMA OF IBSEN AND STRINDBERG. (4 cr; open to nonmajors.. majors with #; offered summer
only) Stockenstrom

Reading and discussion of selected plays of Scandinavia's two major dramatists, in the context of modern
theatre. All readings in translation for nonmajors.

5615. §§ IBSEN AND BEGINNINGS OF MODERN DRAMA. (4 cr) Siockenstrom
Critical study of plays of Ibsen; his role as the "founder" at modern European drama.

5616. §§ STRINDBERG AND THE DRAMA IN REVOLT AND TRANSITION. (4 er) Stockenstrom
Strrndberg as master of the naturalistic drama and as the "father of modernity" in European and American
theatre.

5617. §§ SCANDINAVIAN LITERATURE IN ITS EUROPEAN CONTEXT: SYMBOLISM. (4 cr) Stoekenstrom
Representative Europea1 literary texts from late 19th and early 20th century-dramas, novels. and criti
cism read in translation

5618. §§ MODERN SCANDINAVIAN DRAMA. (4 cr) Stockenstrom
Reading and discussion of Scandinavian plays from the 20th century All readings in translation for
nonmaJors

5619. SCANDINAVIAN POETFIY SINCE 1890. (4 cr; prereq reading knowledge of a Scandinavian language;
offered alt yrs)

Representative poets since 1890.

5631. §§ THE NOVEL IN THE AGE OF STRINDBERG. (4 cr) Simpson
The "modern breakthrough' at the 1870s and the 1880s; works from the preceding periods. All readings in
translallon for nonrnajors.

5632. §§ THE SCANDINAVIAN NOVEL, 1890-WORLD WAR I. (4 cr) Simpson
Representative novels chosen from the work of Hamsun, Slrindberg, Soderberg, Jensen, others. All
readings in translation.

5633. §§ THE SCANDINAVIMI NOVEL FROM WORLD WAR I TO 1950. (4 cr) Simpson
Trends in the Scandinavian novel since World War I. All readings in translation.

5670. §§ TOPICS IN SCANDt"AVIAN LITERATURE. (4 cr: open to majors and nonmajors)
Topic announced In advance of first class period. All readings in translation.

5701-5702. OLD NORSE LANGUAGE AND LITERATURE. (4 cr per qtr)
Acquisition of a readin'J knowledge of Old Icelandic: introduction to the linguistic, philological, and
literary study of Old Norse language and Irterature.

5703. OLD NORSE: SAGA READING AND ANALYSIS. (4 cr: prereq 5702; offered 1979-80 and alt yrs) Grimstad
(Continuation of 5702) EmphasIs on reading of prose narratives in Old Norse and discussion of literary
content
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Slavic and East European Languages

5704. HISTORY OF THE SCANDINAVIAN LANGUAGES. (4 cr) Hasselmo
Scandinavian languages from the early Middle Ages to the present; cultural history Readings in transla
tion for nonmajors.

5711. STRUCTURE OFTHE SCANDINAVIAN LANGUAGES. (4 cr; prereq Introductory course in linguistics or #;
offered alt yrsl Hasselmo

Syntax and phonology of standard DanIsh, Norwegian, and Swedish. Readings in translation for nanma
Jars.

5712. SCANDINAVIAN HISTORICAL LINGUISTICS. (4 cr; prereq introductory course In linguistics or #; offered
alt yrs) Hasselmo

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 01 texts

5970. DIRECTED STUDIES. (1·15 cr)
TopiCS not covered by regular courses. Readings In Scandlrlavlan literature In the original.

8201. PROSEMINAR IN SCANDINAVIAN BIBLIOGRAPHY AND LITERARY METHODOLOGY. (4 cr; required of
all grad majors; offered all yrs)

Discussion of problems and approaches by staff members representing different specialties.

8202. PROSEMINAR IN LITERARY METHODOLOGY. (4 cr; reqUired of all grad maJors, offered alt yrs)

8501,8502. SEMINAR: MEDIEVAL SCANDINAVIAN LANGUAGES AND LITERATURE. (3-4 cr per qtr; offered
when feasible)

8511,8512. SEMINAR: SCANDINAVIAN LINGUISTICS. (3·4 cr per qtr, offered when feasible)

8601,8602. SEMINAR: SCANDINAVIAN NOVEL. (3·4 Cr per qtr; offered when feasible)

8611,8612. SEMINAR: SCANDINAVIAN DRAMA. (3·4 cr per qtr; offered when feasible)

8621,8622. SEMINAR: SCANDINAVIAN POETRY. (3-4 cr per qtr, offered when feasible)

8631,8632. SEMINAR: SCANDINAVIAN CRITICISM. (3·4 cr per qtr; offered when feasible)

8702. PHILOLOGICAL PROSEMINAR II. INTRODUCTION TO PHILOLOGY WITH SPECIAL EMPHASIS ON
METHODS. (2-4 cr)

8801. THE COMPUTER AND THE HUMANITIES: SNOBOL
Especially for humanities students. Introduction to the nonnumeric programming language SNOBOL.
ApplicatIOn 01 the computer in the humanitIes; separate laboratory/dIscussion groups in literature,
linguistics, creative arts, general topics, etc.

8970. RESEARCH IN SCANDINAVIAN LANGUAGES AND LITERATURE. (1-6 cr [may be repeated lor cr))
Guided research for advanced graduate stUdents.

SLAVIC AND EAST EUROPEAN LANGUAGES
Associate Professor

Keith Armes, chairman, director
01 graduate study

Adele K. Donchenko

Assistant Professor

Irina H. Corten
Gary R. Jahn
Catherine Kulesov
Marilyn J Sioberg

Graduate degrees in Slavic and East European languages are not offered at
present. Graduate students with a minimum of 2 years of college stUdy of the Russian
language or the equivalent may, with the approval of the director of graduate study,
offer a minor program composed of courses chosen from the following listing.

Russian (Russ)
5021. SOVIET UNION STUDY TOUR. (6·18 cr; prereq based on oral, written exams)

Intensive language study program at the University of Leningrad. Slx·week summer program for students
with minimum 2 years college Russian; 14-week semester program for students with minimum 3 years
college Russian

5201,5202,5203. SOVIET RUSSIAN LITERATURE IN TRANSLATION. (4 cr per qtr) Armes
5201. Evolution of Soviet RUSSian literature during the 1920s; emphaSIS on works of Babel, Leonoy,
Pilniak, and Zamiatin. 5202· Soviet novel from end of the 1920s to World War II; emphasis On works of
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BuIgakov. ShoIokhov. lit and Petrov. and Zoshchenko. 5203: Soviet Russian and Russian emigre literature
since 1953; emphasis on works of Maksimov. Pasternak, Slniavskli, and malar poets, or Solzhenltsyn.

5~01. RUSSIAN POETRY: 19TH CENTURY. (4 cr)

5401. DOSTOEVSKY. (4 cr) Kulesov
An analytic approach to the novels.

5403. GOGOl, (4 cr)
Earlier and major works.

5404, TOLSTOY. (4 cr)
Novels. stories, and dramas.

5406. PUSHKIN. (4 cr) Kulesov

5407. STORIES AND PLAYS OF ANTON CHEKHOV IN TRANSLATION. (4 cr)
An intnnsic approach to the prose works and maJor plays

5409, THE 19TH·CENTURY RUSSIAN NOVEL. (4 cr)
The Russian realistiC novel from Its origin to its decline: social, political, and intellectual circumstances
that led to ItS emergence a.s the dominant genre of the "age ot realism" In Russia.

5701,5702. STRUCTURE OF MODERN RUSSIAN. (4 cr per qtr: prereq 1106 or #) Sjoberg

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 #)

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 SLAVIC liTERATURE. (4 cr per qtr [max 12 cr])
Topics specified annually ,n Class Schedule.

SOCIAL AND ADMINISTRATIVE PHARMACY (SAPh)
Professor

Albert I. Wertheimer, PhD"
director of graduate study

Hugh F. Kabat, PhD.
Theodor J. Litman, Ph.D.
Lawrence C Weaver, PhD.
Vernon E. Weckwerth, PhD.

Ass/stant Professor

Paul Batalden, M.D.
John T Bush, BS
Donald A. Dee, M.S.

Cyrus B. Elliott, B.S
Larry R. Fredrickson, J.D.
Lael C. Gatewood, PhD.
William Hodapp, M.S
DaVid E. Holmstrom, JD.
C Anderson Johnson, Ph.D.
Thomas Jones, M.P.H
Donnalee Kutchera, M.S.
LOIs A Maiman, PhD
Thomas McKennell, PhD.
Steven Orr, Ph.D.
Clayton R Rowland, Ph.D.

Graduate work is OPEln to qualified applicants who wish to prepare themselves to
investigate the relationships of various biological and physical factors in the social
setting in which pharmaceutical functions exist. This flexible interdisciplinary pro
gram utilizes the resoun;es of the University's many social science departments to
prepare students to investigate drug use, abuse, and nonuse; to research the clinical
setting in which pharmacy is practiced; and to direct educational programs for
pharmacy practitioners and students.

Prerequisites-A baccalaureate degree with an exceptional scholastic record.

Language Requirement-For the master's degree, none. For the Ph.D. degree,
none; however, either a collateral field of knowledge or a special research technique
is required.

Master's Degree-Work leading to the M.S. degree is offered under both Plan A
and Plan B.
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Social and Administrative Pharmacy

Final Examination for Master's Degree-Students will take both a written and
an oral final examination.

Doctor's Degree-Work leading to the Ph.D. degree is offered.

Minor-The choice of minor, collateral fields, and special research techniques
may vary considerably, depending on the research interest of the student. They will
be developed in consultation with graduate faculty advisers. The most frequently
selected minor areas include public health, business administration, sociology,
psychology, and public affairs.

8100. SEMINAR. (1 cr per qtr) Staff

8200. RESEARCH PROBLEMS. (Cr ar) Staff

8235. LEGISLATIVE CONTROLS. (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 affectmg the practice of pharmacy

8255. DRUG MARKETING. (3 cr; prereq #) Kabat
Historical development of distributive systems, underlying economic principles, marketing channels,
agencies, institutions. functions, policies, and practices as they relate to the pharmaceutical tndustry.

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 marketmg research methodologies and
strategies.

8270. CLINICAL CONFERENCES. (2 cr per qfr [max 6 cr])
MOnitoring of patient drug therapy In a clinical setting.

8280.· ADMINISTRATIVE CLERKSHIP. (Cr ar; prereq 6) Staff
Coordinated clerkship with the student asslstmg In ongoing work and projects at local health agencies,
planning boards, and legislatIve staff to gaIn experience in and appreciation of the planning and imple
mentation 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.

8300,8301,8302. CLINICAL THERAPEUTICS. (2 cr per qtr) Staff
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 pre
scribed medication according to diagnosis. age, dosage form, effectIveness, side effects, incidence of
adverse eHec1s, 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, profess1onallzation. attitude modification, and the resultant changes occurring as a product of
legal and organizational forces in society.

8500-8501. PHARMACY AND ITS ENVIRONMENT. (3 cr per qtr; prereq #; offered 1979-80 and alt yrs) Werthe-
imer

Cultural foundations of pharmacy. Development of present state of pharmacy practice. Social-psychologi
cal factors in drug use, abuse, or nonuse by the patient and practitioner. Role of the pharmacist as health
practitioner: within the profession, m relation to other health practItioners, andln relation to the general
public.

8502.· PHARMACY AND ITS ENVIRONMENT. (3 cr; prereq 6) Staff
See 8500-8501.

8610. BEHAVIORAL AND SOCIAL RESEARCH METHODOLOGIES IN THE HEALTH SCIENCES. (3 cr; prereq #)
Johnson

Survey of research methodologies for studymg 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 8611 and #) Johnson
Survey of behavioral and soctal measures and development of skills in research design Students present
their own research desIgns and measurement tools for class c((tique and conduct at least a pilot study.
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8612. RESEARCH SEMINAR. (2 cr) Johnson
Research issues. ideas. dEisign, findings. and interpretations presented by students and faculty members
for discussion.

8700. HOSPITAL PHARMACY ADMINISTRATION I. (2 cr) Jones
History. classification. orllanization. and functions of hospital departments in relation to the pharmacy
service.

8701. HOSPITAL PHARMACY A.DMINISTRATION II. (3 cr; prereq 8700, #) Roberts

8702. HOSPITAL PHARMACY SURVEY. (1 cr; prereq 8701, #) Kabat

8703.* HOSPITAL PHARMACY ,~DMINISTRATION III. (3 cr; prereq 8701 or #) Roberts
Concepts. theory. and pr' ncipal aspects ot planning and administration of pharmaceutical services in
institutions.

8810. SOCIAL PSYCHOLOGY OF HEALTH CARE. (3 cr. §PubH 5094; prereq #) Johnson
Assessment of social psychological aspects of health care delivery. Topics include behavioral and social
aspects of pain and suffe·ing. 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 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 r,~lations 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. pos,tive and negative placebo effects; problem of the "difficult" and dying
patient.

SOCIAL WORK (SW)
Professor

Neil F. Bracht. director
Helen J. Yesner. assistant dirHctor.

director of graduale study
Clarke A. Chambers (adjunct)
Miriam R. Cohn
Beulah E. Compton
William Hoffman
George S. Hoshino
Mayo K. Newhouse
Richard Sterne

Associate Professor

Esther Wattenberg

Assistant Professor

Merrilyn Belgum
Connie Philipp
John G. Red Horse
Annalee Stewart
Dorothy J. Van Soest

Instructor

Philip A. AuClaire
William F Stewart
Nancy Wilson

Coordinator and Instructor

Ruth K. Goodwin
Marilyn McClure

The School of Social Work utilizes a number of faculty members from allied
departments and professional persons from community agencies to teach special
ized courses and supervise fieldwork.

Degrees Offered-IVI.S.w., Ph.D.

Language Requirement-None.

Prerequisites-A candidate for admission must present 39 quarter credits in the
social sciences, Le., sociology, political science, economics, psychology, history, or
anthropology, including one or more courses in at least three of these fields. Stu
dents must also have completed a course in statistics.

Beginning graduate' students are admitted only for the fall quarter. Persons who
have completed a portion of the master's degree program, either at the University of
Minnesota or at another accredited school of social work, may be admitted any
quarter that makes progression from their previous training feasible. Applicants are
encouraged to complete the application procedures by Feburary 15 for entry the
following academic year.
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Three courses (5101, 5201, 5401) are required of all students in the graduate
program in social work, with the exception of those who have received the baccalau
reate degree from a program approved by the Council on Social Work Education.
Students may be excused from one or more of the courses through proficiency
examination or by otherwise demonstrating their preparation.

Master's Program-The master of social work program requires the equivalent
of 2 years of graduate study and the following:

1. Completion of 81 credits, not less than 57 of which must be exclusive of
fieldwork credits, with a grade average of B or better. The 81 credits exclude
prerequisite courses.

2. Completion of a minimum of 63 credits within the School of Social Work,
including 6 core course credits; 24 credits of field instruction; 12 credits in
one of the two major concentrations (administration, policy, and organiza
tion; personal social services); 15 to 21 elective credits within the school; 6
"crossover" elective cred its in the second concentration; and at least 12 to 18
credits outside of the school. Students with a concentration in personal
social services may take up to 15 credits outside the School of Social Work.

3. Completion of 8300 (3 credits) and a minimum of 3 credits in research
involving knowledge of theory, method, design, analysis, and presentation.

4. Completion of a minimum of 24 practicum credits at the University of Minne
sota, to be satisfied by fieldwork or research practicum.

5. Completion of a minimum of 49 credits in residence at the University of
Minnesota with a grade average of B or better. A maximum of 32 credits, if
earned in an accredited graduate school of social work and carrying a grade
average of B or better, will be accepted for transfer.

6. Credits earned in Continuing Education and Extension courses at the Univer
sity of Minnesota may be applied to degree requirements if these courses
were taken for graduate credit. A maximum of 12 credits earned In extension
will be accepted.

7. All credits offered for the degree must have been earned within 3 years of the
quarter in which the degree is conferred.

8. One year in full-time residence, or a minimum of 36 credits completed in 3
quarters, is required; ordinarily this should be the first year.

Curriculum requirements will be changed effective fall quarter 1979. Students
can obtain information about new requirements from the department.

Ph.D. Program-Students who have earned the master's degree in social work
from this school or from a school of social work accredited by the Council on Social
Work Education, and who have superior academic records, may be admitted to the
Ph.D. program. The program requires a minimum of 2 years of post-master's work.

PREREQUISITES

5101. INTRODUCTION TO SOCIAL POLICY: SOCIAL WELFARE PERSPECTIVES. (3 cr, §3101, open to entering
social work grad students who have not completed a CSWE-accredited undergrad social work
concentration: prereq # for undergrads)

Basic concepts and perspectives necessary for understanding and analyzing socIal welfare programs.

5201. THEORIES OF HUMAN GROWTH AND CHANGE: IMPLICATIONS FOR SOCIAL WORK. (3 cr, §3004: open
to entering social work grad students who have not completed a CSWE-accredlted undergrad
social work concentration: prereq # for undergrads)

Concepts of human growth and change; theories of human behavior and their implications for social work
practice. Frame of reference within which to view Individuals In their life cycles.
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5401. INTERVENTIVE METHODS IN SOCIAL WORK PRACTICE. (3 cr. §3005. open to entenng social work grad
students who have not completed a CSWE-accredlted undergrad social work concentration;
prereq # lor undergrads)

General and functional concepts, strategies, and actions of social work practice: the problem·solving
approach as a framework for analyzing and dealing with situations of concern to social work. EmphasIs on
social work values,

CORE

8010. FIELD INSTRUCTION I. (4 cr or cr ar [max 12 cr reqUired]; hrs ar)

8020. FIELD INSTRUCTION II. (4 cr or cr ar [max 12 cr required]; prereq 8010)
Field practice In socIal work process under direct supervision

8300. ORGANIZATIONAL BEHAVIOR. (3 cr)
BasIc theories and principles of organizations and bureaucracies; emphasIs on implications of theory for
professional practice In a variety of settings

8901. SCIENTIFIC INQUIRY IN SOCIAL WORK. (3 cr; lOci 1-hr lab)
Logic, methods, and techniques of scientifiC inqUiry in social work Nature and functions of theory,
models, assumptions, problem formulation, causal analysIs, conceptualIzatIOn, operationalism, and hy·
pothesls formulation.

ADMINISTRATION, POLICY, ORGANIZATION

5010. SEMINAR: SPECIAL TOPICS. (3 cr; prereq 1001,3005, Jr, sr or grad major in social work, #)
Topics specdled In Class Schedule.

5102. WOMEN: A SOCIAL WELFARE PERSPECTIVE. (3 cr; prereq WoSt 1005 or WoSt 1006 or equiv and Jr, sr or
grad major in social work)

Changing views of women and their implications for social services and social welfare policies, Economic
status of women and the relatlonships of women, work, welfare, and poverty.

8101. TRANSFER POLICY: CASH AND KIND. (3 cr; prereq 5101 or #)
Description and analysis of current income maintenance programs and policies; Interrelationships of tax
and Income redlstnbution poliCY: analysis of future poliCY alternatives.

8102. POLICY ISSUES IN SOCIAL WELFARE. (3 cr)
Major poliCY Issues In SOCial welfare and development at beginning technical proficiency in their at
tempted solution

8104. CHILD WELFARE AND THE LAW. (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 POLICY OF GHILDREN'S SERVICES. (3 cr; prereq 5101, 5201, 5401)
Application of a theoretical SOCial polley framework to the goals, tasks, organization, and del'lvery arrange·
ments of programs servinq the SOCIal welfare of children.

8111. INTERNATIONAL SOCIAL WELFARE. (3 cr; prereq #)

8132. COMMUNITY MENTAL HE.ALTH: HISTORY, LEGISLATION, AND POLITICS. (3 cr; prereq 8300 or equiv
and #)

8150. SPECIAL TOPICS IN SOCIAL POLICY. (Cr ar; prereq #)

8301. ORGANIZATIONAL ANALYSIS, MANAGEMENT, AND ADMINISTRATION. (3 cr)
Pnnciple~, and practices of management and adminIstratIon, with emphasIs on social work settings.

8305. COMMUNITY DEVELOPMENT. (3 cr)
Process by which groups and mdlvlduals within a community work together to fulfill community needs
through social services; prinCiples of working with unfunctional and local organizations.

8307. THEORIES OF SOCIAL Pl.ANNING 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 TCo;>ICS: COMMUNITY DEVELOPMENT AND ADMINISTRATION. (3 cr; prereq #)

8417. THE MANAGEMENT OF TEAM AND STAFF GROUPS. (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 (n SOCial work.
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PERSONAL SOCIAL SERVICES

5010. SEMINAR: SPECIAL TOPICS. (3 cr; prereq 1001,3005, jr, sr or grad student In social work, #)
Topics specified In Class Schedule

5404. BEGINNING CHILD WELFARE PRACTICE, (3 cr; for BS and MS majors only; prereq 1001, 3004, 3005,
3101,3102, #)

Exploration, organization, and application of knowledge related to typical demands of child welfare
practice. Analysis of and intervention in problems and cases; worker functioning.

5414. FUNDAMENTALS OF SOCIAL GROUP WORK, (3 cr; prereq 3005)
Principles and methods. Worker intervention in social group work practice. Historical and ethical founda·
tions, range of group functions, and worker activity in relation to group structure and process.

8202. ADVANCED THEORIES OF HUMAN GROWTH AND CHANGE, (3 cr; prereq 5201 or #; required of all PSS
students)

Socia-psycho-biologlcal factors associated with individual and group development as applied to social
work practice.

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 #)

8400. SOCIAL WORK PROCESSES I. (3 cr; prereq 5401 or completion of a CSWE-accredited undergrad social
work concentration)

Development of conceptual understanding of, and skill in, problem identification and assessment in social
work situations utilizing systems theory and the problem~solvingapproach as a framework for analysis.
Advanced concepts of communication and intervieWing.

8401. SOCIAL WORK PROCESSES II. (3 cr; prereQ 8400)
Development of conceptual understanding of, and skill in, use of various social work roles and treatment
modalities in the practice of social work. Advanced skills in assessment and principles of intervention.

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.

8414. PRINCIPLES OF GROUP TREATMENT. (3 cr; prereq 8401 or #)
Group work method from a social and philosophical perspective. Fundamentals of practice including
orienting principles, distinguishing characteristics of methods, the group as a socIal system, and specific
models of practice

8415. COMPARATIVE GROUP MODALITIES. (3 cr; prereq 8401 or #)
Examlnatton of group modes of practice through comparative analysis of the commonalities and differ
enceS 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 interven
tive actions, specific interventions, and analysIs of problems and Issues in group therapy

8417. THE MANAGEMENT OF TEAM AND STAFF. (3 cr; prereq #)
For descriptIOn, see the AdmlnistratlOn. Policy, OrganIzation listing.

8450. SEMINAR IN THE PERSONAL SOCIAL SERVICES. (Cr ar; prereq 8401,6 cr in personal social services, #)

8460, SPECIAL TOPICS IN THE PERSONAL SOCIAL SERVICES. (Cr ar; for doctoral students only; prereq 8401
and #)
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RESEARCH

8902. THE DESIGN OF SOCIAL WORK RESEARCH. (3 cr: prereq 8901 or eqUlv: incl 1-hr lab)
Translation of content covHred In 8901 into feasible research designs to test propositions relevant to social
work practice Includes sampling. descriptive and analytic research designs. question formulation: intra·
duction to scaling, data collection methods, tabulation procedures, statistical rationales, and conclusion
drawing

8903. EVALUATION RESEARCfI IN SOCIAL WORK. (3 cr: prereq 8902 or equiv)
Conceptual, methodological, political. psychological, and administrative factors related to the conduct
and consequences of social work program evaluation, Includes socIal programs as cause and effect
models, types and strate~lies of evaluation, and appraisal of selected soctal work research literature.

8910. RESEARCH PRACTICUM. (1-9 cr: prereq 8902)
Methodological tools for the analysis of social programs. Use of available information and creatIon of
information systems stressed Development and use of qualitative and quantitative data, especially
regarding the monItoring and evaluation of social welfare programs.

8970. DIRECTED STUDY. (Cr ar: prereq #)
Indepencent study under tutorial gUidance.

8990. RESEARCH PROJECTS. lCr ar [max 6))
Opportunity to pursue, indiVidually or In small groups, a line of empirical research 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 stu,jy to broaden and deepen researct"1 knowledge and skills ProJects may be
conducted In conjunction with field learning experiences or other course work.

DOCTORAL COURSES

8120. SEMINAR: SOCIAL WORK AS A PROFESSION. (Cr ar [max 41: prereq #)
History of the development of social work as a profession; focuses on current ISSues in the light of
hlstoflcal influence

8130-8131. SEMINAR: HISTORY OF SOCIAL WORK. (4 cr per qtr. §Hist 5821-5822: prereq Hist 5349 for 8130. #)
Ways in which socIal movements and key individuals have influenced the development, current status, and
future prospects for social welfare, social services, and social work.

8140. SEMINAR: SOCIAL WORK EDUCATION. (Cr ar [max 6J, for doctoral students only: prereq #)
Description and analysis of current problems and issues In education for social work and implications for
cUfficulum development and design: impact on classroom teaching.

8180. SOCIAL POLICY FORMULATION AND ANALYSIS. (4 cr: for doctoral students only: prereq 5101,8101 or
equlv)

Formulation and analysis of various theoretical perspectives and conceptual frameworks and their appli
cation to socIal polICy issues and problems, and social welfare systems and programs.

8991. SEMINAR ON RESEARCH. (3 cr: prereq MSW degree)

8992. SEMINAR ON RESEARCH. (3 cr: prereq MSW degree)
Continuation of 8991.

8993. SEMINAR ON RESEARCH. (3 cr: prereq MSW degree)
Continuation of 8992.

SOCIOLOGY (Soc)
Professor

Theodore R Anderson
Roy E Carter, Jr.
John P Clark
David Cooperman
George A. ODnohue
Bert L Ellenbogen
Harold Flnestone
Robert Fulton
Reuben Hill
Arthur L Johnson
Robert K. Leik
Don Martindale
Joel 1. Nelson
Ira L. Reiss
Roberta G. Simmons
Gregory P Stone
DaVid A. Ward
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Associate Professor

Donald G. McTaVish.
chanman

Robert E. Kennedy, Jr., director of
graduate study

Ronald E. Anderson
Jeylan T. Mortimer
Paul D Reynolds
Stephan P. Spitzer
Richard E Sykes

Assistant Professor

Ray T. Bradley
T. Michael Carter
Gary A. Fine
Joseph Galaskiewicz
James M Inveranty
PatrIck L. Lauderdale



Sociology

For information about graduate study, financial aid, and admission procedures,
applicants should write to the director of graduate study in the Department of
Sociology. All application material for admission should reach the Graduate School
and all financial aid requests should reach the department by January 15 for fall
quarter entry. While applications will be considered at other times, chances for
admission are greatly reduced.

Admission Requirements-Acceptance by the department's Admissions and
Awards Committee is based on general ability, knowledge of basic tools and skills
(GRE math and verbal scores, statistics, research methods, and English are re
quired), knowledge of basic sociology (usually 18 quarter credits in undergraduate
work or an M.A. in sociology or in a closely related field), creativity, and interest and
ability to join in a vigorous milieu of inquiry. A sample of writing, such as a course
term paper, is requested. More detailed information is available from the department.

Master's Degree-Although the emphasis of graduate study in the department
is on the Ph.D. program, the M.A. degree is offered under Plan A and Plan S, if the
student desires, in the normal progression toward the Ph.D.

Doctor's Degree-The Ph.D. program is detailed in the department's Guide to
Graduate Study. In outline, the program consists of a period of concentrated course
work (or its equivalent), extensive preparation in an area of specialization, a signifi
cant research experience, preparation in a special research technique, and a doctor
al dissertation.

CRIMINOLOGY AND DEVIANCE

5105. CONTEMPORARY CORRECTIONS. (4 cr; prereq 3102. 3103 or #.CJS 5101. 5102 recommended) Ward
Advanced study of correctional organizations Including prisons and jails; probation and parole. depart
ment and community corrections. Penal policies and practIces in the United States compared with those
countries having advanced penal systems.

5111. SOCIOLOGY OF OEVIANT BEHAVIOR. (4 cr; prereq 3103 or #) Finestone. Lauderdale
Sociological conceptions of the nature of deviant behaVior, socIal processes associated with careers of
deviants. and relationship of deviancy to problems of social control.

51Z5. POLICING IN AMERICAN SOCIETY. (4 cr; prereq 3102. 3103 or # ...CJS 5101. 5102 recommended) Clark,
Sykes

Police organizations and operations (rom a social science perspective. Formal and 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 3102. 3103 or # ...CJS 5101. 5102 recommended) Clark
Types of white-collar crime, broadly construed; roots in American society; responses offered by theoreti
cians and amateur and professional politicians.

5141. JUVENILE DELINQUENCY. (4cr; prereq 3102, 3103 or # ...CJS 5101,5102 recommended) Clark. Finestone
Advanced study of definition and origins of juvenile delinquency and societal response to it through
regulatory agencies: special charactenstlcs of juvenile justlcelnstltutions.

5147. SOCIOLOGY OF MENTAL ILLNESS AND HEALTH. (4 cr: prereq 1001, 3102 or #) Spitzer
Social definitions and origins 01 mental Illness, its epIdemIOlogy. patterns of reaction to mental illness
including sociological analysis of mental health programs and their effectiveness. Social policy implica
tions of mental health definItions.

8101,8102, 8103. SEMINAR: RESEARCH IN SOCIAL DEVIANCE. (3 cr per qtr) Clark. Finestone. Lauderdale,
Spilzer. Ward

8111,8112,8113. SEMINAR: RESEARCH PROBLEMS IN JUVENILE DELINQUENCY. (3 cr per qtr; offered when
feasible)

SOCIOLOGY OF RELIGION

5151. RELIGION AS A SOCIAL INSTITUTION. (4 cr: prereq 340f or 5401 or equiv or #) Johnson. Sykes
Structure and function of religious organizations in various types of SOCIeties, nature of religious leader
ship, type of religious participation, and relationship of religion to other social institutions.
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8151,8152,8153. SEMINAR: SOCIOLOGY OF RELIGION. (3 cr per qtr; prereq 5151 or #) Johnson, Sykes
Intensive study of a major social institution; methodologicallechniques, problems, theoretical models,
and specialized areas in sociological study of religion.

SOCIAL PSYCHOLOGY

5201. INTRODUCTION TO SOCIAL PSYCHOLOGY. (4 cr [no cr for sociology majors), §3201: prereq 8 cr in
sociology, anthropology, economics, political sCience, or psychology) Lauderdale, Leik, Reyn
olds, Spltzar, Syk"s

Research and theory regarding relation of individual to social groups, Emphasis on socialization proc·
esses; effects of social interaction and isolation: individual behavior under conditions of social organiza~
tion and disorganization; GulturaJ influence and its jimits.

5201H, HONORS COURSE: INTRODUCTION TO SOCIAL PSYCHOLOGY, (4 cr; prereq honors candidate or grad
student or #) Stone

5205. SYMBOLIC INTERACTION. (4 cr: prereq 3201 or 5201 or equiv or #) Spitzer, Stone
Methods of acqUiring knowledge In SOCial psychology; analysis of 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 rn rntroductory courses in
SOCial psychology.

5211. SOCIAL PROCESSES IN S;MALL GROUP SETTINGS. (4 cr: prereq 3201 or 5201 or #) Reynolds
Small group research and theory focusing on both laboratory and nonlaboratory Investigation of interper
sonal 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: prereq jr, sr or grad student, 16 cr in social sciences
and/or education or #1 Spitzer

Major SOCiological theorie': and assessment methodolog.es characterizing study of the self; application to
and findings in topical areas such as crime and delinquency, mental 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) Spitzer, '3tone

8208. SOCIAL LINGUISTICS. (3 cr: prereq #) Stone
Social communication in 9roups, organizations. 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) Spitzer
Review of current social psychological theories in important areas such as attitudes, communication,
interaction and smaff groups, with the intent of 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 Ghange 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.

5305. SOCIAL LIFE AND CULTURAL CHANGE. (4 cr; prereq 3201,3401 or 5201,5401 or equiv or #1 Martindale
Theories of social change: methodological problems. Comparative social thought and structure of antiq·
uity utilized as baSIC data for analysIs.

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 conflict: feuds, community, ecologies of urban conflict. racial, Internal war, revolution.
Conflict and soclal organization: relation 01 stratification. industrial and social change to conflict.

5315. LATIN-AMERICAN SOCIETIES IN TRANSITION. (4cr; prereq 12 crin SOCiology, anthropology, economics
or polItical science or #} Ellenbogen

Relationsh'lp of populatiol, technology, and organIzational structure to levels of modernization among
Latin·American nation·states. Differentiation. diffusion, innovation, and social conflict as precipitants of
SOCIal change.

8305. SEMINAR: PERSPECTIVES OF SOCIAL AND ECONOMIC DEVELOPMENT-LATIN AMERICA. (3 cr;
prereq #1 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 conceptual Issues
related to development.
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8308. MODERNIZATION AND SOCIAL CONFLICT: A CROSS-NATIONAL APPROACH. (5 cr, prereq #) Ellenbo
gen

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 #) Stone
Social preconditions and social effects of popular culture, with an analysis of selected popular arts

5355. OPINION AND COMMUNICATION: SOCIAL FACTORS. (4 cr, §Jour 5501, prereq sr, 3201 or 5201 or equiv,
Psy 5201 or #) R Carler

Processes of opinion formation and change In relation to personality and social structure will lay
groundwork for analysIs of flow of public communications through society and impact of selected types of
mass communication on particular audiences.

8351,8352,8353. SEMINAR: RESEARCH PROBLEMS OF MODERN MASS SOCIETY. (3 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 crfor sociology maJors), §3401. prereq 8 cr in sociology, anthropology,
economics, political science, or psychology) Galasklewicz, Mortimer, Simmons

Organization and structure of social groups; basic culture patterns of economic, political, and social
institutions. Integration and disintegration of social groups and instItutions. Essentials of social dynamics.

5401H. HONORS COURSE: SOCIAL ORGANIZATION. (4 cr; prereq honors candidate or grad or #)

5405. SOCIAL STRATIFICATION AND MOBILITY. (4 cr; prereq 3401 or 3405 or 5401 or any upper division
sociology course or equlv... 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 in sociology, anthropology,
psychology, political sCience or economics)

Social organizations in contemporary society; reactions to and impact on social systems: relationships
among tormahzatlon and centralization In organizatIons: the place ot power, conflict, leadershIp, and
communications.

5415. COMPARATIVE SOCIAL ORGANIZATIONS. (4 cr; prereq 20 cr in sociology. economiCS, Or polillcal
SCience or #) Patton

Demographic and ecological characteristics, stratification system, institutional organization, and forms of
association in several modern nations other than the United States.

5421. OCCUPATIONAL SOCIOLOGY. (4 cr; prereq 3201 or 3401 or 3405 or 5201 or 5401 or equlv or #) Hall,
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.

8401,8402,8403. SEMINAR: RESEARCH IN LARGE-SCALE ORGANIZATION. (3 cr per qtr; prereq 5411)

8411. SEMINAR: RESEARCH PROBLEMS IN SOCIAL STRATIFICATION. (3 cr; prereq 5405 or #) Nelson
Problems of research in social stratification with attention to theory and methodology for understanding
stratification as a structural or organizatIonal variable.

8415. THEORIES OF SOCIAL ORGANIZATION. (3 cr; for 1st-year sociology grad students) Galaskiewlcz. Nelson
Survey of social organization; presentation and critical analysis Major social organizational concepts,
theoretical perspectives, and current theoretically relevant literature.

FAMILY SOCIOLOGY

5505. FAMILY DEVELOPMENT. (5 cr; prereq 1001, 3201 or 5201 or equlv, CPsy 1301 or #) Hill
Natural history of families; how they form. function. and achieve distinctive Identities. Developmental
growth of children and parents in interaction in seven stages of the family life cycle, from engagement
planning to family dissolution.
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5506. NEW FORMS OF THE FAMILY. (4 cr; prereq 3201. 3401. 3501 or 5201. 5401 or equiv or #) Reiss
Evolving courtship, marital, and family forms. New concepts of sexuality, masculinity-femininity, familial
roles, legi;imacy, communal llvmg, affording perspectIve on the developmg family system.

5511. COMPARATIVE FAMILY ORGANIZATION. (4 cr: prereq 3501. 3401 or 5401 or equiv or #) Reiss
Family organizatIOn and modes of functionrng In selected major world civilizations. Interrelationships of
family with economic system and urbanization; family Influences on personality formation.

8501,8502. SEMINAR: CONTEMPORARY RESEARCH ON MARRIAGE AND THE FAMILY. (4 cr per qtr: offered
when feasible) HIli. Reiss

8505. SEMINAR: THEORY DEVELOPMENT AND THE FAMILY. (4 cr: prereq #) Hill
Theory and strategies fa, developing theory with parlicular reterence fa family areas.

8511. SEMINAR: DEVIANT BEHAVIOR AND THE FAMILY. (3 cr) Reiss
Various explanations of (jeviance using deviant behavior related to the family such as illegitimacy and
homosexuality.

8514,8515.8516. SEMINAR: RESEARCH PROBLEMS IN THE FAMILY. (3 cr per qtr: olfered when feasible) Hill.
Lerk, Reiss

8521,8522. 8523. SEMINAR: SOCIAL PSYCHOLOGY OF MARRIAGE. (3 cr per qtr: prereq #) Neubeck
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, mantal, and extra·
marital sexuality.

DEMOGRAPHY

5555. POPULATION THEORY. (4 cr: prereq honor cand or grad or #) T Anderson. Kennedy
Critical evaluation of W~lat 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 #)
Basic demographIc measures and concepts of fertility, mortality, and migration. Introduction to stable
population methods and demographic estimates from incomplete data

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, Bradley, Cooperman, Stone

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 groupE,. Interrelationships of social, cultural. economic, and political factors in develop
ment of urban problem~;. Models of urban systems and social policy formation Methods of social cost
analysis and formation of poliCY alternatives.

8601,8602. SEMINAR: RESEARCH IN URBAN SOCIOLOGY. (3 cr per qtr) Stone

RURAL SOCIOLOGY

5651. RURAL SOCIAL INSTITUTIONS. (4 cr: prereq any upper division 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 MoIALYSIS. (4 cr: especially for those interested in rural community organization,
rural teaching, ,~xtenslonwork, and related fields; prereq any upper division sociology course or
equiv or #) DOllohue, Ramsey

Tools, techniques, and methods of making community field studies.

5671. COMPARATIVE RURAL. SOCIETIES: LATIN AMERICA. (4 cr; prereq 12 cr in sociology. anthropology.
economics or politIcal science or #) Ellenbogen

SOCial and cultural change In Latin America. Demographic and ecological characteristics, institutional
structure and its accompanYing associations; linkages with outside and world views.

5675. WORLD FOOD SUPPLY PROBLEMS. (4 cr, §AgEc 5790. §FScN 5643, §PIPa 5220, §LACS 5280: prereq
major in agriculture, veterinary medicine, nutritional sciences, social science field or # ...grad
students by L only) Ellenbogen

MultIdiscIplinary approach to examining social, economic, and technical problems of feeding the world's
growing population. Principles sought from the social and oconomic sciences, animal sciences, and
nutritIonal SCiences for their application to food problems
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8651,8652,8653. SEMINAR: RURAL SOCIOLOGY. (3 cr per qtr: offered when feasible) Donohue

8661. SEMINAR: RESEARCH METHODS IN RURAL SOCIOLOGY. (3 cr: offered when feasible)

SOCIAL THEORY

5701. ANALYTICAL SOCIAL THEORY. (4 cr: prereq 3201, 3401 or 5201, 5401 or equiv or #) Martindale
Malor problems of sociological theory: main types of sociological theory (positivistic. rationalisttc, idealis
tic): major theoretical concepts.

5705. BACKGROUNDS OF MODERN SOCIAL THOUGHT. (4 cr: prereq 3201,3401 or 5201,5401 or equiv or #)
Martindale

Major trends of social thought from Renaissance to 19th century: factors contributing to origin of
sociology

5711. ELEMENTS OF SOCIOLOGICAL ANALYSIS. (4 cr: prereq 3201,3401 or 5201,5401 orequlv or #) Reynolds
Premises upon which social theories are developed. Construction of social theories.

8701,8702,8703. SEMINAR: SOCIAL THERORY. (3 cr per qtr) Cooperman, Martindale

8711, 8712t. SEMINAR: PRINCIPLES OF SOCIOLOGY. (3 cr per qtr) Stone

8714,8715,8716. COMPARATIVE SOCIOLOGY: PERSPECTIVES IN THEORY AND RESEARCH. (3 cr per qtr:
oftered when feasible) Ellenbogen

8721. SEMINAR: SOCIOLOGY OF KNOWLEDGE. (3 cr) Cooperman, Martindale
Social factors concerning acquisition. production. growth, and diffusIOn of knowledge (ideas, belief
systems, ideologies, artistic and sClenttfic productions)

8724. SEMINAR: SOCIOLOGY OF SCIENCE. (3 cr: offered when feasible)

8725. SEMINAR: EVALUATION OF THEORY. (4 cr) Reynolds
Flindamentalissues in philosophy of science (concept formations. scientific statements, forms of theory,
evaluation of theory, strategies for developing science); experience In evaluating theory

8741. SOCIAL RESEARCH AND SOCIAL POLICY. (4 cr: prereq grad sfudent) Reynolds
SOCiological theories that have Informed major SOCial policy studies In selected substantive areas

SOCIOLOGY OF POLITICAL AND LEGAL INSTITUTIONS

5755. SOCIAL STRUCTURE AND POLITICAL BEHAVIOR. (4 cr: prereq 3401 ar 5401 ar equiv or #) Caoperman.
Galaskiewicz

Structural and Ideological conditIons influencing leg1tlmal1on of political institutions and relationships of
this process to political participation. political apathy, and the rise of mass movements.

8761. SEMINAR: SOCIOLOGY OF LAW. (3 cr) Cooperman, Inveraflly. Lauderdale
Theory of relationship between social structure. variables. and legal systems. Analysis of classical theo
rists: Weber, Durkheim. Maine. others Law and social change, SOCial control and policy. Empirical
research in law and deviance, legal professions.

METHODOLOGY

5801. COMPUTER METHOOS IN SOCIAL RESEARCH. (4 cr: 3801, 3802, 3803 or equlv recommended) R
Anderson

BasIc concepts of informatIon processmg for social science research; elementary computer program
ming: practice in the use of computers for data analysis In social science: selected problems of computer
usage in SOCiology.

5821. EVALUATION RESEARCH. (4 cr: prereq 3801. 3802, 3803 or #) Patton
Evaluation methodology. steps involved in conducting evaluations of education and social action pro
grams, 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 re
search

8801,8802,8803. SEMINAR: RECENT DEVELOPMENTS IN SOCIOLOGICAL RESEARCH TECHNIQUES. (3 cr
per qtr; offered when feaSible) McTaVish

8811. METHODS OF SOCIAL RESEARCH. (4 cr: prereq 3802, 3803 ar 11) T Anderson, McTavish, Simmans
Survey of methods; advantages and limitations of major methods when applied to specifiC types of
problems.

8812. INTERMEDIATE STATISTICS FOR SOCIOLOGISTS. (4 cr: prereq 3801. 3802, 3803 or #) T Anderson,
McTavish

IntermedIate-level bivariate and multivaTlate correlation and regression. analySIS of variance. analySIS of
covariance and dummy variable techniques.
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8813. DATA ANALYSIS. (4 cr: prereq 8812 or #) T Anderson. McTavish
Application of multivariate techniques uSing the computer. Factor analysIs, methods of causal analysis.
elementary stochastic mooels, and problems in measurement.

8814,8815. SEMINAR: DESIGN OF SOCIOLOGICAL RESEARCH. (3 cr per qtr)

8816. SEMINAR: DESIGN OF QUALITATIVE RESEARCH. (3 cr) McTavish

8817-8818. FIELDWORK AND LABORATORY TRAINING IN SOCIAL RESEARCH. (5 cr per qtr) Bradley
Direct experience with a variety of research techniques

8831, 8832, 8833. MEASUREMENT. (3 cr per qtr. prereq 3803 or equlv) 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 EVALUATION OF SOCIAL ACTION PROGRAMS. (3 cr per qtr)
Patton

SOCIOLOGY OF HEALTH AND HEALTH CARE

5855. SOCIOLOGY OF MEDICINE AND MEDICAL INSTITUTIONS. (4 cr: prereq 3201. 3401 or 5201.5401 or equiv
or #) Lotman

Social factors associated with incidence in physical and mental illness and its treatment. Social organiza
tion of medical institutions PubliC needs and medical services. Sociology of aging; social problems of the
aged.

8855. SEMINAR: HEALTH 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

8861. SEMINAR: SOCIOLOGY OF MENTAL HEALTH AND MENTAL DISORDERS. (3 cr) Spitzer
Social factors In the etiology of mental disorders Epidemiology of mental disorders. Mental heallh
programs and their effectiveness Family Influences on the mental patient. Public Images of the mental
patient.

OTHER AREAS

5951. MINORITY GROUP RELATIONS. (4 cr: prereq 3201. 3401 or 5201.5401 or equiv or #) Finestone. Sykes
Systems of ethnic stratificatIOn, With focus on race relations in American society

5952. YOUTH IN MODERN SOCIETY. (4 cr: prereq 3201 or 3401 or 3405 or 5201 or 5401 or 5953 or equiv or #) J
Clark. Fine. Mortimer

Youth in advanced societiE!s: 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.

5953. SOCIOLOGY OF EDUCATION. (4 cr. §HEd 5190: prereq 3201. 3401. or 5201. 5401 or equiv or #)
Advanced studies in social aspects of education, Including school as socialization process. social struc·
ture of education, role of school In social change, and other tOpICS. Emphasis on theory and empirical
research.

5954. WOMEN AND MEN IN THE UNITED STATES TODAY. (4 cr: prereq 3201 or 3401 or 3405 or 5201 or 5401 or
equiv or #) Mortimer

Sociological analysis of position of women vis-a-vis men in United States today; changes that result in
present situation, changes in society to adjust to sex role changes

5956. SOCIOLOGY OF DEATH. (4 cr: prereq jr or sr. 8 cr SOCiology or #) Fulton
Issues and problems that mortality presents in contemporary society.

5957. SOCIOLOGY OF AGING. (4 cr: prereq 3201. 3401 or 5201.5401 or equlv or #) McTavish
Situations and problems facing aging people in modern societIes; devices societies have developed or
might develop to meet such situations and problems.

5958. SOCIOLOGY OF HIGHER EDUCATION. (4 cr, §HEd 5192: prereq 5953 or HEd 5190)
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 offerings for juniors, seniors, and graduate students.

5970. DIRECTED STUDY. (1-15 cr [may be repeated for cr]: prereq #)
Supervised indiVidual readings. proJects. research.

8090. TOPICS. ICr ar: prereq #)
Topics announced in Class Schedule. May also be laken as Dllected Study (General Seminar) only. by
arrangement with an instructor in the department.
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8951. SEMINAR: SOCIAL GERONTOLOGY. (3 cr) McTavish
Health, economic, social welfare, housing, recreational, and mental problems of older people. Demogra~
phy 01 the aging. Mental health and mental outlook of the elderly. Continued social Integration. disengage
ment, and group conSCIOusness. The subculture of aging, Social trends affecting the elderly in Arlerican
society.

8955. SEMINAR: TEACHING SOCIOLOGY ON THE COLLEGE LEVEL. (3 cr; prereq 2nd- or 3rd-yr sociology
grad student or #)

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. (3 cr; prereq #) Stone
Sport from the standpoint of 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 socia! SCientists, related philosophical perspectives, and existing mechanisms for resolving
these IssueS.

SOIL SCIENCE (Soil)
Professor

William P Martin, chairman, director of
graduate study

Russell S Adams
Harold F. Arneman
Donald G Baker
George R. Blake
Alfred C Caldwell
Charles E Clapp
Rouse S. Farnham
Janis Grava
George E Ham
Robert F. Holt
William E Larson

Richard H. Rust
Edwin L Schmidt

Associate Professor

Robert H. Dowdy
Harlan R. Finney
DaVid F. Gngal
Jean A. Molina
Gyles W. Randall

Assistant Professor

Paul R. Bloom
Gary L. Malzer

Degrees Offered-M.S., Plans A and B; Ph.D.

Prerequisites-For major work, a good background in chemistry (including
quantitative analysis), college physics, biological science, and mathematics through
analytic geometry or its equivalent is required. Calculus is advisable. Candidates for
the Ph.D. degree are normally required to have completed an acceptable master's
degree thesis and mathematics through integral calculus or its equivalent.

Major and Minor-Areas of concentration available include genesis and classifi
cation, chemistry and fertility, microbiology, microclimatology, and physics. The
course of study will vary with the requirements of the area and the interests of the
student. A minor or supporting field will usually be selected in some allied field such
as agronomy, botany, chemistry, microbiology, biochemistry, physics, geology, eco
nomics, forestry, or agricultural engineering.

A student minoring in soil science will take courses acceptable to the minor
adviser and equivalent to the M.S. (Plan A) degree in soil science, exclusive of thesis.

Language Requirement-None.

M.S. Final Examination-Students will take a final oral examination.

5022. BASIC SOIL SCIENCE FOR TEACHERS. (4 cr, §1122 or equiv; prereq one course in college chemistry and
education degree or #)

Basic physical, chemical, and microbiological properties of soils. Soil genesis, classification, and princi
ples of soil fertility.
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5114. SPECIAL PROBLEMS IN SOILS. (1-5 cr per qtr [max 10 cr]; prereq 1122 or #)
Research, readings, instruction

5232. SOIL PHYSICS. (4 cr; prereq Math 1142 or equiv or #)
Basic physical laws governing processes occurring in soils and their quantification Physical basis 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 #)
Meteorology and climatol,:>gy in relation to the soil-atmosphere interface with emphasis on the microcli
mate: physical processes taking place wIthin the microclimate; modification of the microclimate by
agricultural practices; meterological instruments and use of weather data.

5310. SOIL CHEMISTRY AND MINERALOGY. (4 cr; prereq 1122 or #; offered 1979-80 and alt yrs)
Basic structure of clay minerals in soils. Chemical composition of mIneraI and organic matter, ionic
exchange and factors affecting IonIC movement. Acid, alkaline, calcareous, and alkali soils.

5333. SOIL ANALYTICAL CHEMISTRY TECHNIQUES. (3 cr; limited to 10 students; prereq 1122. 5 cr in physics.
one course in analytical chemistry or #: offered 1978·79 and alt yrs)

Instrumental methods of inorganic and organic chemical analyses in soils. Lectures and laboratory.

5340. ORGANIC AND PESTICICIAL RESIDUES. (5 cr; prereq 1122. sr or #)
Fate of crop residues, animal wastes, sewage materials, petroleum hydrocarbons, detergents, and pesti
cides in sods with emphasis on the chemical, physical, and bIologIcal factors of the soil that influence
decomposition or persistence

5430. CHEMISTRY OF PLANT NUTRIENT ELEMENTS IN SOILS. (3 cr; prereq 1122)
Amounts, kinds, and reactions of plant nutrient elements in soils; effects on plants. Fertilizer nutrient
reactions, persistence and loss in 50115.

5512. SOIL GEOGRAPHY. (4 cr; prereq 1122)
Introduction to soil morphology and classification as essential to understanding distnbution patterns of
soils. Emphasis on soil gE'ography of the state, region, United States, and the world: interpretation of this
geography with the use c,f soil maps and aerial photographs in various types of resource development.
Lecture, laboratory. field trips.

5520. SOIL DEVELOPMENT A~ID CLASSIFICATION. (3 cr; prereq 5512 or #)
Soil profile characteristics: influence of parent material. climate, topography. vegetation, and time on soil
development; system of soil classification: world distribution of major soil groups.

5532. SOILS AND THE ECOSYSTEM. (5 cr; limited to 20 students; prereq course In ecology; offered at Itasca)
(Same as EBB 5819) Functional and structural aspects of solis as a component of the ecosystem.
Interrelationships of soil and vegetation on the landscape.

5540. SOIL RESOURCES AND ENVIRONMENTAL RELATIONSHIPS. (4 cr; prereq 1122 or #)
Current types of soil reS01jrce concepts, land use as related to soils. and the rnteractions of technology on
the sOil environment. Possible short- and long-term effects of fertilizers, soil amendments, and other
substances on the soil·water ecosystem.

5550. ORGANIC SOILS. (3 cr; prereq 1122)
FormatIon, classification. and properties of organic soils; their use and management Lectures and
laboratory.

5565su. FIELD COURSE: SOIL SURVEY. (10 cr; prereq 5512 or #)
Principles of soil survey including description of soils in acceptable terms, mapping soils on airphoto base.
interpretive groupings 01 soils, deSCriptive legend development, classification of soils according to soil
taxonomy.

5632. SOIL MICROBIOLOGY A.ND PLANT GROWTH. (4 cr; prereq 1122 and course in microbiology or #)
The sOil environment. MIcrobiological populatIOn of the sOIL Role of microorganisms in the soil·plant
environment and cyclic transformations of agronomic interest (C, N, and mineral substances). Effect of
soil microflora on soil fertility and plant nutrition. Lectures and laboratory.

5710. ADVANCED FOREST SOILS. (3 cr [4 cr with paper); prereq 1122 or FR 5114\
Factors affecting tree growth; estimation, modification, and management effects on site productivity;
regeneration.

8111f,w,s. COLLOQUIA IN SOIL SCIENCE. (1-4 cr; prereq major or minor in soil or #) Staff
Informal colloquia on recent advances and specialized areas of soil science. Instrumentation and tech
niques; speCIalty areas in chemistry, microbIOlogy, genesis, or phySIcal aspects of soil; literature review.

8122. ADVANCED SOIL SCIENCE. (3 cr; prereq #) Staff
Recent advances in soil claSSIfIcation, Chemistry, physics. microbiology.

8124.' RESEARCH PROBLEMS IN SOILS. (2-5 cr; hrs ar) Staff
Individual fieldwork laboratory In special problems in a phase of soils other than student's major thesis
Arrangements must be made In advance.
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8128." SEMINAR: SOILS. (1 cr) Staff
Assigned readings, reports. and discussions on soil topics

8250. FLUID FLOW IN SOILS. (2 cr. prereq 5232, differential equations or #; offered 1978·79 and alt yrs) Blake
Flow and behavior of water and air in unsaturated soils. Characteristics of the soil matrix, properties of
absorbed water, diffusion of water vapor.

8322. SELECTED METHODS OF CLAY MINERAL ANALYSES. (3 cr; prereq 5310 or #; offered 1979-80 and alt
yrs) Rust

Identification and characterization of clay mineral and clay·size components of pedological importance
uSing methods of analytic chemistry and mineralogy.

8330. SOIL PHYSICAL CHEMISTRY. (3 cr; prereq physical chemistry, 8322 or #; offered 1979-80 and alt yrs)
Selected topics. Charge characteristics of clays, electric double layer theory. thermodynamics of the soil
solution for exchange and molecular adsorption.

SOUTH ASIAN LANGUAGES
Professor

M, A. R Barker, chairman
David Kopf
William L. Rowe
Joseph E Schwartzberg
Robert B, Tapp

Associate Professor

Frederick M, Asher
Indira Y, Junghare

David S, Lelyveld
Rocky V, Miranda
Ram Dayal Munda

Assistant Professor

Sajlda SAlvi
Iraj Bashlri
Bruce Lincoln
William W Malandra
Paul W, Staneslow

The department offers graduate programs leading to the M.A. degree, under
Plan A and Plan B, and to the Ph.D. degree in South Asian languages (including
literature) with concentration in Bengali, Hindi, Marathi, Sanskrit, and Urdu. Pro
grams with strong cultural and social science emphases are also offered. For specific
information about graduate study. financial aid, and admission procedures, write to
the director of graduate study in the Department of South Asian Studies.

Bengali (Ben)
5101-5102·5103. BEGINNING BENGALI. (5 cr per qtr, §1101·1102·1103)

5131·5132-5133, INTERMEDIATE BENGALI. (5 cr per qtr, §3031·3032-3033, prereq 1103 or 5103 or #)

5161-5162-5163. ADVANCED BENGALI. (4 cr per qtr; prereq 3033 or 5133 or #)
Reading and diSCUSSion of short stories and other literature.

5201-5202-5203. READING AND ANALYSIS OF BENGALI LITERARY TEXTS. (4 cr per qtr; prereq 5163)
Critrcal reading of selected works of major Bengali poets and novelists.

5970. DIRECTED STUDIES. (1-5 cr; prereq #)
GUided reading rn specIalized areas preparatory to research.

5990. RESEARCH. (Cr ar; prereq #)
GUided advanced reading or analysis of specialized material.

8990. RESEARCH. (Cr ar; prereq #)

Hindi (Hndi)
5101-5102-5103. BEGINNING HINDI. (5 cr per qtr. §1101·1102-1103) Staneslow

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 #) Munda
Reading and discussion of short stories and other literature.
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5201·5202·5203. READING AND ANALYSIS OF HINDI LITERARY TEXTS. (4 cr per 'ltr; prere'l 5163) Junghare,
Munda

Critical readIng of selected workS of major Hindi writers.

5710. TOPICS IN HINDI LANGUAGE AND LITERATURE. (5 cr: prere'l # lor nonmajors) Staneslow
SpecIalized tOPIC In either the linguistIc structure of Hind. or Htndi literature. Topic varies with student and
faculty Interest

5970. DIRECTED STUDY. (Cr ar; prere'l #)

5990. RESEARCH. ICr ar. prereq #)
GUided reading of specialized material Could include Lok Sabha reports, etc.

8990. RESEARCH. (Cr ar. prereq #)

Indie (Inde)
5001. INTRODUCTION TO SOUTH ASIAN LANGUAGES. (4 cr, §1001) Junghare

Various language families of South Asia and their dlstnbutlon, EmphasIs on historical and structural
relationships between the major language groups.

5011. INDO·ARYAN LINGUISTICS. (4 cr; prereq 5001 or #) Junghare, Miranda
Indo-Aryan phonological, 'Tlorphologlcal, and syntactic developments: Indo-European to Old Indo-Aryan;
old Indo-Aryan 10 middle Indo-Aryan; middle Indo-Aryan to Hindi and other major modern Indo·Aryan
languages.

5090. INSTRUCTION IN A SOUTH ASIAN LANGUAGE. (5 cr; prereq #)
Instruction In a South ASian language not regularly offered In the department.

5201. ANCIENT INDIAN LITERATURE IN TRANSLATION. (4 cr, §1201) Munda

5202. MODERN INDIAN LITERATURE IN TRANSLATION. (4 cr, §1202) Munda

5203. COMPARATIVE INDIAN l.ITERATURE IN TRANSLATION. (4 cr, §1203) Munda

5411. INTRODUCTION TO INDIAN PHILOSOPHY. (4 cr, §3411) Junghare
Major concepts, principal schools of Indian philosophy; traditional and contemporary views.

5491. HISTORY OF BANGLADESH. (4 cr, §Hist 5491, prere'l some course work In history at South Asia) Kopt
Descflptive and analytical history ot the linguistic and cultural unit known as Bengal from the 4th century
B.C. in claSSical account~, to the creation of the modern state of Bangladesh In 1972

5501. PROBLEMS OF INDIAN PHILOSOPHY. (4 cr, §PhI15801; prere'l 5 crol philosophy and one India course or
#)

5503. VEDANTA PHILOSOPHY. (4 cr, §Phil 5803; prere'l 5501 or #)

5504. INDIAN BUDDHIST THOUGHT. (4 cr, §Phil 5804; prere'l 5501 or #)

5506. CONTEMPORARY INDIAN THOUGHT. (4 cr, §Phil 5806; prere'l 5501 or #)

5508. INTRODUCTION TO ISLAM IN SOUTH ASIA. (4 cr) Alvi
Advent of Islam in South Asia: popular and speculative mysticism, mystical doctrine and practice; sects:
premodern and modern reform movements, culture: literature, architecture, and painting.

5510. PROBLEMS IN INDIAN CIVILIZATION. (4 cr; prere'l course work in Indian civilization or #)
A major tOPiC or problem In IndIan cIvilization chosen to SUit student interest.

5511·5512. THE RELIGIONS OF INDIA. (4 cr per qtr; for advanced undergrad or 1st-yr grad studenls) Malandra
The major religious tradItions of India.

5520. STUDIES IN THE RELIGIONS OF INDIA. (Cr ar; prereq 5512 or #) Malandra
Selected tOPiCS in India's religious history.

5530. TOPICS ON INDIAN CIVILIZATION. (4 cr per 'llr [max 12 cr); prereq secondary school teachers and #1
Introduction to Indian civilization designed for secondary school teachers: surveys traditional culture and
current cevelopments in the Indian subcontinent and helps develop a curriculum for teaching a course on
India at secondary school level.

5531·5532. CULTURAL HISTORY OF NORTH INDIA, 1000·1707. (4 cr per 'ltr; prereq course in Indian civilization,
medieval Indian history or #)

India in the Muslim period. Developments in Indian Islam. Analysis of such syncretic movements as
Sikhism.

5533. HISTORY OF HINDUSTANI CULTURE. (4 cr, §3533)
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5535. TRIBAL PEOPLES AND CULTURES OF SOUTH ASIA. (5 cr; prereq 1203, 1504, 1506, 3501, 3506..Anth
5261 recommended) Munda

Survey 01 major tnbal populations at South Asia; social and political organization of tribal groups; social
change and effects of contact with Hindu caste society; world view of fnbal groups as expressed in
literature and relIgious symbolism.

5710. SEMINAR: SOUTH ASIAN LANGUAGES AND LITERATURES. (Cr ar, prereq #)
Detailed examination of selected problems

5970. DIRECTED STUDY. (Cr ar; prereq #)

5990. 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 such as language problems, social structure, socIal and cultural change, law, and
religion as seen from a variety of disciplinary perspectives In both the social sciences and humanities.

8990. RESEARCH. (Cr ar; prereq #)

Marathi (Mar)
5101·5102·5103. BEGINNING MARATHI. (5 cr per qtr, §1101·1102-1103) Junghare

5131·5132·5133. INTERMEDIATE MARATHI. (5 cr per qtr, §3031·3032·3033; prereq 11030r 5103 or #) Junghare

5161·5162·5163. ADVANCED MARATHI. (4 cr per qtr; prereq 3033 or 5133 or #) Junghare
Reading and discussion of short stories and other literature.

5201·5202·5203. READING AND ANALYSIS OF MARATHI LITERARY TEXTS. (4 cr per qtr; prereq 5163) Jun·
ghare

5970. DIRECTED STUDY. (Cr ar; prereq #)

5990. RESEARCH. (Cr ar; prereq #)

8990. RESEARCH. (Cr ar; prereq #)

Sanskrit (Skt)
5131·5132·5133, INTERMEDIATE SANSKRIT. (5 cr per qtr; prereq 1203 or 5203) Malandra

5161·5162·5163. ADVANCED SANSKRIT. (4 cr per qtr; prereq 3033 or 5133) Munda

5201·5202·5203. BEGINNING SANSKRIT. (5 cr per qtr, §1201·1202·1203j Malandra

5320. READINGS IN PHILOSOPHICAL TEXTS. (4 cr [may be repeated for cr); prereq 5133)
Readmgs in representative texts.

5490. STUDIES IN SANSKRIT LITERATURE. (4 cr; prereq 5163 or #)

5701. VEDIC LITERATURE. (4 cr; prereq 5133 or #) Malandra
ReadIngs In VedIc literature includmg the Samhitas, Brahmanas, and Upanishads Emphasis on the
Rigveda. Reading selections vary.

5710. TOPICS IN SANSKRIT LANGUAGE AND LITERATURE. (5 cr) Malandra, Munda
Special.ized topics in the linguistic structure of Sanskrit or Sanskrit literature. Topic varies from quarter to
quarter.

5970. DIRECTED STUDY. (Cr ar; prereq #)

5990. RESEARCH. (Cr ar; prereq #)

8990. RESEARCH. (Cr ar; prereq #)

Urdu
5131·5132·5133. INTERMEDIATE URDU. (5 cr per qtr, §3031·3032-3033; prereq Hndi 1103. 5103 or #) Barker

5161·5162·5163. ADVANCED URDU. (4 cr per qtr; prereq 3033, 5133 or #) Alv!, Barker

5201·5202-5203. READINGS: URDU TEXTS. (4 cr; prereq 5163 or #) Alvi, Barker

453



Fields of Instruction

5970. DIRECTED STUDY. (Cr ar; prereq #)
Advanced study of Urdu language and literature tailored to individual student needs

5990. RESEARCH. (Cr ar; prereq #)

8110. NINETEENTH- AND TWENTIETH-CENTURY URDU LITERATURE. (Cr ar; prereq 5163 or #)
Selected Urdu texts presenting political, social, and religious developments in the Indo-Pakistani subcon
tinent from the upheavals and struggle in 1857 to the end of colonial rule in 1947.

8990. RESEARCH. (Cr ar; prereq #)

SPANISH AND PORTUGUESE
Professor

Russell G Hamilton
Ricardo A. Narvaez
Hernan Vidal
Anthony N Zahareas

Associate Pro lessor

Nicholas Spadaccini, chairman
Antonio Ramos, director of graduate study
Ruth E. Jones
Arturo Madfld
Lawrence C. Mantmi
Ronald W. Sousa
Constance A. Sullivan

The graduate programs.in Spanish and Portuguese embrace many approaches,
methods, and techniques to provide thorough training in the areas of literature,
cultural history, theoretical and applied linguistics, and teaching methods. Graduate
students may develop a plan of study composed of a variety of emphases: Spanish/
Portuguese or Portuguese/Spanish; Spanish literature/linguistics or linguistics/liter
ature; Portuguese literature/linguistics or linguistics/literature. The department en
courages complementary studies in such related fields as linguistics, anthropology,
philosophy, history, English, and other literatures. This assures students of a broad
yet well-structured preparation. In addition to regular graduate courses and semi
nars, the department offers special microseminars on various topics taught by
internationally recognized scholars and writers.

Degrees Offered-The master's degree is offered with majors in Spanish, His
panic linguistics, and Portuguese, and with concentrations in Spanish-Spanish
American literature (Plan A or Plan B), Portuguese and/or Brazilian literature (Plan A
or Plan Bj, and Hispanic linguistics (Plan B). The PhD. degree is offered with majors
in Spanish and Hispanic linguistics, and with concentrations in Spanish-Spanish
American literature, Portuguese and/or Brazilian literature, and Hispanic linguistics.

Application for Adrnission-The department requires three letters of recom
mendation from former instructors; these should be sent to the director of graduate
study. The same letters of recommendation may be used to support an application for
financial aid. The department will not consider an application complete until the
letters are received. Although the department will consider applications submitted
up to a month prior to the quarter or summer term in which the student expects to
register, those seeking financial aid must apply by February 15, since they are
normally admitted for entrance in the fall quarter.

Prerequisites-For major work, a minimum of 36 quarter credits or the equiva
lent in Spanish (or Spanish and/or Portuguese literature or Spanish and/or Portu
guese language) courses, at least 12 of which should be at the upper division level.

For minor work, a minimum of 12 quarter credits or the equivalent in one or a
combination of the above areas.

In some cases, students who do not meet the prerequisites may be admitted with
the understanding that they must complete, without graduate credit, specified upper
division undergraduate courses.
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Language Requirement-Candidates for the M.A. degree must have a reading
knowledge of at least one modern language other than the language of their major
field. In most cases, candidates for the M.A. in Spanish or Hispanic linguistics should
offer Portuguese, French, or Italian, while candidates for the M.A. in Portuguese
should offer Spanish, French, or Italian.

Ph.D. students must have a knowledge of Latin equivalent to at least 2 quarters of
college study, a reading knowledge of a second Romance language, and, by the end
of the first year, a reading knowledge of an additional modern language.

The department urges MA and particularly Ph.D. students in Spanish to gain
proficiency in Portuguese. Consult the Graduate Handbook for Hispanic and Luso
Brazilian Studies for a description of the Portuguese language component.

Examination-The examination for the MA consists of a written and an oral
part. The candidate will normally be examined during the sixth quarter of residence
but may, in conjunction with her or his committee, select a date for the written
examination at any time, excluding the first and last weeks of the quarter or summer
term and final examination week.

Students who hold an M.A. degree orwho wish to bypass the M.A. program must
pass a Ph.D. qualifying examination by the second quarter after beginning work
toward the doctorate. Consult the Graduate Handbook for Hispanic and Luso
Brazilian Studies for a description of the Ph.D. qualifying examination.

The Ph.D. preliminary examination is taken upon completion of the student's
course work and other preparation. The preliminary examination with concentration
on Spanish-Spanish American literature requires that the student be prepared to
defend at least two Luso-Brazilian topics. Conversely, the preliminary examination
with concentration on Portuguese andlor Brazilian literature requires that the stu
dent be prepared to defend at least two Spanish peninsular or Spanish-American
topics. All Ph.D. literature specialists must complete at least two courses in Hispanic
linguistics and defend at least one topic from that area on the preliminary examina
tion.

The Ph.D. preliminary examination with a concentration on Hispanic linguistics
requires that the student be prepared to defend one or more topics in Spanish,
Spanish-American, Portuguese, or Brazilian literature.

Consult the Graduate Handbook for Hispanic and Luso-Brazilian StUdies for
descriptions, requirements, and recommendations regarding the M.A., Ph.D. qualify
ing, and Ph.D. preliminary examinations.

Graduate Handbook for Hispanic and Luso-Brazilian Studies-Upon accep
tance by the Graduate School and admission to the departmental graduate program,
students are issued a copy of this departmental graduate handbook, which contains
a detailed description of the programs, regulations, and procedures of the depart
ment. The department urges students to read the handbook carefully and to refer to it
frequently.

Portuguese (Port)
5110,5120,5130. TOPICS IN PORTUGUESE LITERATURE. (4 cr per qtr [max 12 cr per course number]; prereq

3211 or 3212 or 3213 or three 3xxx or 5xxx literature courses in Spanish With 6) Staff
Major issues of Portuguese literature; treats important authors, movements, currents, genres. Problems,
socloaeslhetic 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 (as Lusiadas
and the learned epic); Eca de Quelroz and the novel of the 19th century; Fernando Pessoa and modern
poetry; the Cancioneiros; lyric poets of the Renaissance and baroque (Portuguese versions of Halianate
modes. concept/sma and cuJteranJsmo).

5210,5220,5230. TOPICS IN BRAZILIAN LITERATURE. (4 cr per qtr [max 12 cr per course number]; prereq 3211
or 3212 or 3213 or three 3xxx or 5xxx literature courses in Spanish With 6) Hamilton

455



Fields of Instruction

Major issues of Brazilian literature; treats important authors, movements, currents, genres. Problems,
socioeconomic questions. literary techniques related to Brazilian subjects. Topics specified in Class
Schedule. but usually Include: Brazilian poetry up to modern tImes (overview of Portuguese, Indian, and
Negro factors: Mlne/fOS, Condors/fa, etc.): Machado de Assis and the 19th-century novel of the Americas;
Brazilianmodermsmo (vanquardlst movement of cultural, nationalistIc, and aesthetic reappraisal; empha
SIS on poetry): northeast re~llonallsm (focus on prose narrative): contemporary Brazilian literature (histori
cal survey of important authors, literary movements. conventions, genres, and themes); modern Brazilian
theatre (Brazil vs Spanish America).

5224. AFRO·PORTUGUESE LITERATURE. (4 cr; prereq 3211 or 3212 or 3213 or '3211 or ~3212 or ~3213)
Imaginative Writing (I.e., poetry, short story, novel, theatre) of Portuguese Africa studIed in its histOrical,
social, and political conte)!t. Internal structure juxtaposed with external reality.

5721. INTRODUCTION TO ROMANCE PHILOLOGY. (4 cr. §Span 572t. prereq 3721 or Span 3721 or #) Mantini
Comparative l/lew 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.

5970. DIRECTED READINGS. (t'5 cr per qtr [max 15 crl; prereq # and 6)
Luso-Brazllian 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 ar; prereq 6)

8101. LITERARY CRITICISM AND RESEARCH METHODS. (4 cr) Staff

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.

8970. DIRECTED READINGS IN ROMANCE LANGUAGES. (Cr ar) Staff
RIgorously supervIsed reajings in aspects of Luso-Brazilian language, literature. and cultural history.
Readings dependent on sludent 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 #) Mantini. Narvaez
linguistiC analysis of different types of writing styles used in standard and dialectical Spanish: descrip.
tions, biographies, letters, articles for publication, dialogues, others.

5012. ADVANCED PROBLEMS IN THE SPANISH LANGUAGE. (4 cr; prereq 10 cr from 3001-3005 series or #)
Mantlni, Narvaez

Problematic aspects of Spanish pronunciation, grammar, and idiomatic expressions for advanced speak
ers of SpanIsh as a second language. A practical course to polish the Spanish of advanced students of the
language through supervised contact with beginning and intermediate students. Also for students whose
primary language is Span sh.

5015. METHODS OF TRANSLATION. (4 cr; prereq 10 cr from 3001-3005 series or #) Staff
Meaning, use. and theoriHs of translation. Techniques and problems of translation from Spanish and
Portuguese to English anel from English to Spanish and Portuguese. Translation patterns. use of special
vocabularies. and other a(ljuncts needed to understand both languages. Practical vocabulary and usage
for various fields of work.

5709. INTRODUCTION TO THE ['ESCRIPTION AND ANALYSIS OF MODERN SPANISH. (4 cr; prereq 10 cr from
300t-3005 series or #) Mantlni. Narvaez

History of linguistic studi'es in the Hispanic world ranging from structure of the Spanish language to
dIalectology and historical stUdies. Structural approach to description and analysis of the modem Ian·
guage. The relationship of lingUistic and literary theory in the Hispanic Intellectual community. Bibliogra
phy.

5711,5712,5713. THE STRUCTLIRE 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 forma·
tion. and dialectal differences Pertinent for those who plan to teach Spanish language. 5711 (Phonology)
Theoretical and practical aspects of sound system 01 Spanish. Segmentals (vowels and consonants) and
suprasegmentals (intonation. stress. and juncture). Dialectal differences. 5712: (Morphology) Spanish
affixes used to change meaning 01 words. Both slight and radical changes in Spanish (modlficative vs
transformatlve). New affixes and modern meanings; diVision between inflectional and derivational mor
phology. 5713 (Syntax) Compares and contrasts different types of grammars In terms of baSIC Spanish
structure. Dialectal differences In Spanish syntax. Problems thai English speakers have in Spanish.
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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. Theones 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 #) Mantlni,
Narvaez

Comparative vIew of the oTlQms and development 01 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 phonologica1. morphological, lexical. and syntactic
variations of each. Impact of recent cUltural, political, and socioeconomic transformations on the lan
guage.

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 and to the new national boundaries.

5733. SPANISH DIALECTOLOGY: DESCRIPTIVE STUDY OF SPANISH SPOKEN IN THE UNITED STATES. (4 cr;
prereq 5729 or #)

Spanish-speakmg communitIes in the Ulllted Slates (Puer1o Rican, Dommican, Mexican-American, and
CUban). Phonological. lexical, and morphosyntactical characteristics. Problems of interference and
transference Bilingualism (English, Spanish) The Spanish language In an English-dominant society

8101. LITERARY CRITICISM AND RESEARCH METHODS. (4 cr) Statl
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 American and European Hispanlsts as well as by international scholars,
theorists of criticism, and literary historians. Aims, methods, results of bibliography in Spanish and
Portuguese.

8701-8702-8703, HISTORY OFTHE SPANISH LANGUAGE, (4 cr per qtr; prereq 1 yr Latin or #; required ot all PhD
candidates)

Systematic stUdy ot origins and development 01 the Spanish and Portuguese languages. Literature. theory,
and methods of Spanish histOrical lingUistics. Analytical techniques applted to evaluation of effects of
lingUistic change in preliterary and literary medieval and Renaissance Iberian peninsular texts-pre
Roman Spain, Raman Impact. GermaniC, Arabic, later European cultures Theory and methods in Spanish
phllology, techniques tn etymological analySIS Readings In literary manusCTlpts, early grammars, WIth
linguistiC appraisal of medieval, classical. and modern Spanish

8934, RESEARCH METHODS IN DESCRIPTIVE LINGUISTICS. (4 cr per qtr. prereq 5711, 5713, 5729 or #)
Narvaez. statf

Recent studIes of regional and SOCIal dialects in Spain and Spanish America, inclUding discussion of their
pOSSible adaptation to the deSCriptive study ot Spanish dialects utilIZed In the United States.

8936,8937. DIRECTED FIELDWORK IN THE DESCRIPTIVE STUDY OF SPANISH. (4 cr per qtr. prereq 5729, 8934
and ling 5711) Narvaez. statt

Directed fieldwork in a descnptlve aspect of a regional or social dialect in Spain, Hispanic Amenca, or a
Spanlsh~speaklng community of the United States.

PENINSULAR LITERATURE

5211. SPANISH LITERATURE OF THE 16TH AND 17TH CENTURIES: NOVELISTIC FORMS (CHIVALRIC,
MOORISH, PASTORAL, NOVELLA). (4 cr; prereq three 3xxx or 5xxx literature courses In Spanish
or Portuguese or L\) Jones, Spadaccini, Zahareas

Development of various novelistic forms through analysis of representative novels of the golden age:
chivalric, sentimental. celestinesque, pastoral. MOOTlsh, novella, and picaresque-Arnadfs, Carcel de
arnor, Diana, AbencerraJe, Lazard/a, others. Novel In dIalogue from Celestina to Lope's Dorotea. Appraisal
of changes.

5212. SPANISH LITERATURE OFTHE 16TH CENTURY: DRAMA UPTO LOPE DE VEGA. (4 cr; prereq three 3xxx
or 5xxx literature courses in Spanish or Portuguese or i\) Jones, Spadaccini, Zahareas

Important Innovators-Encina. Gil Vicente, Tares Naharro, Sanchez de Badajoz, Lope de Rueda, Cnstobal
de Vlrues, Juan de la Cueva, Cervantes-their sources, themes, and contribution to development of
dramatic theory and theatrical forms. Studied against background of SOCial and cultural history
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5219. THE SPANISH HUMANISTS. (4 cr: prereq three 3xxx or 5xxx literature courses in Spanish or Portugue,e or
L~) Zahareas, visiting professors

Ideological currents and national sensibility. Ideas and their historical background, Impact of Erasmus;
humanists and VIves: revolt, defeat of comuneros; Counter·Reformation. "Purity of blood"; old and new
Christ'lans. Decline of empire and arbltristas, hidalgos. picaros. Political moralists: Mariana, Quevedo,
Saavedra Fajardo. Graclan and Jesuits.

5221. SPANISH LITERATURE OF THE 17TH CENTURY: THE DRAMA. (4 cr; prereq three 3xxx or 5xxx literature
courses In Spanish or Portuguese or L..-) Jones. Spadaccini, Zahareas

Representative playwrights: Lope. Alarcon, Tirsa, Calderon. Dramatic forms, especially comedia, tragedy,
and auto sacramental. Approaches to golden age comedia, Themes of honor, purity of blood, country vs.
city, free will, etc, measured against background of literary, cultural, and socIal history.

5223. SPANISH GOLDEN AGE POETRY. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish or
Portuguese or L) Jones. Madrid, Spadaccini, Zahareas

New SpanISh poetry. started by Boscan and Garcdaso and developed by Luis de Leon, San Juan, and
Herrera: new trends by Gongora, Lope de Vega, and Quevedo. Greek, Latin, ltaltan literary tradItions:
major lyric genres and ideological lines. Eclogues, lira, mystical verse, satires, conceprismo and culteran
ismo. The sonnet

5241. THE 18TH CENTURY: STUDIES IN THE PRINCIPAL WRITERS. (4 cr; prereq three 3xxx or 5xxx literature
courses In Spanish or Portuguese or L) Ramos, vIsiting professors

Survey of literary and ideological crosscurrents of 18th-century Spain, concentrating 'In Feij60, Torres
Vtllarroel, Cad also. Jovel/anos. and Moratin, EmphaSIS on the essay as a literary form In ideological
conflict With traditionalism, especially in the areas of scientific rationalism and religion.

5251. SPANISH LITERATURE: 18TH·19TH CENTURIES. (4 cr; prereq three 3xxx or 5xxx literature courses In

Spanish or Portuguese or {)) Ramos, Sullivan. visiting professors
Spain between old and new regime 1780-1833. Enlightenment, rationalism at its limits and beyond'. Goya
and Cad also. Sentiment II' the poetry ot Melendez Valdes. High and popUlar culture: Ramon de la Cruz and
Garcia de la Huerta. Afraneesados and Patriotas: Jovellanos and Cabarrus. Early romantic polemics. The
theatre as form of SOCial organization from Jove[[anos to Lana.

5252. SPANISH LITERATURE: 19TH CENTURY. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish or
Portuguese or L) Ramos

Beginnings and development of costumbrista and romantic movements through analysis of representa
tive WQril.:S 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.

5271. SPANISH THEATRE IN THE 20TH CENTURY. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish
or Portuguese or L) Ramos, Sullivan, Zahareas

Modes of Spanish theatrical expressIon since Gald6s; technical innovations of Benavente; grotesqueries
of Valle-lnclan; metaphoric experiments of Lorca and Alberti; eXistential preoccupations of Unamuno,
Buero, and Sastre; grot€'sque tragedies of Arniches; other smaller genres,

5272. THE GENERATION OF 1698. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish or Portuguese or
L) Ramos. Sullivan, Zahareas

Various genres by major figures between 1895 and 1903 Ganivet, Unamuno, Baroja, Azorln, Valle-Inclan,
Machado, J R, Jimenez, Maeztu, others. Crisis of restoration Spain (Costa); intellectual, artistic renova
tIOns. Break with 19th-cEmtury realism and with philosophical rationalism among both modernistas and
noventa yoehistas.

5273. 20TH-CENTURY SPANISH LITERATURE. (4 cr; prereq three 3xxx or 5xxx I,terature courses in Spanish or
Portuguese or Li) Ramos, Sullivan, Zahareas

Background. varied forms. diverse directions of Spanish poetry, end of 19th century to Civil War. Unamu
no's ex stentlalist verse: Machado's intimate Iyncs, Campos de Castilla; J. R. Jimenez's Innovations.
Aspect!:: of modernity: vanguard movements to poetry of commitment. Creacionismo, cubism, surrealism:
Lorca, Alberti, Prados, Guillen. SalInas, Cernuda

5312. THE LIBRO Df BUfN AMOR AND LA CELESTINA. (4 cr: prereq three 3xxx or 5xxx literature courses in
Spanish or Portuguese or L';.) Jones, Zahareas

Comparative study of two Spanish masterpieces In terms of their sources, historical background, and
artistic VIewpoint. TraditIons of Ovid. elegiacal literature. medieval latin comedy (Pan/jlo)_ Social world of
Libra, Celestina. Problerns of authorship. Onental, Semitic, and Christian influences, Art and morality.

5316. THE PICARESQUE NOVEL. (4 cr; prereq three3xxx or 5xxx literature courses In Spanish or Portuguese or
L) SpadaCCini, Zahareas

Major picaresque narratlves-Lazarillo. Guzman, Buscon, Cervantes' piearos, Estebanillo Gonzalez-in
relation to SpanIsh ambience, Western tradition, European novel. realism. Treats literary autobiography,
episodic structure, themes of roguery, delinquency, sin. marginality, social criticism, and moral preoccu
pations, Compared to EJropean counterparts,

5351. THE SPANISH NOVEL OF THE 19TH CENTURY. (4 cr. prereq three 3xxx or 5xxx literature courses in
Spanish or Portuguese or L) Ramos, Sullivan

Beginnings and development of Spanish realism from Fernan Caballero to late novels of Galdos, Ideologi-
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cal trends~ traditionalism (F Caballero, Pereda, Alarcon) and the impact at the 1868 liberal revolution
(Clarin, Pardo Bazan, Galdos, P. Valdes): aesthetic evolution of realism, Naturalism and spintualism.

5354, SPANISH THOUGHT, LEITERS, MOVEMENTS OF THE 19TH CENTURY. (4 cr: prereq three 3xxx or 5xxx
literature courses in Spanish or Portuguese or L) Ramos, VISiting professors

Traditionalism and liberalism in modern Spain. Thought of Danoso and Balmes. Krausists' influence on
phtlosophy, religion, SCience, literature. and education. Revolution of 1868 as focal point of ideological
conflict in 19th-century intellectual life. Menendez y Pelayo's scholarship.

5371. THE MODERN SPANISH NOVEL(1900-1936). (4 cr: prereq one 3xxx or 5xxx literature course In Spanish or
Portuguese and L),) Ramos, Sullivan. Zahareas

Survey of three novelistic generallons~of1898, post-18gB. and the "dehumanIzed" 1930s ot surrealism.
Emphasis on relationship of thematic content-politics, arts, history, human psychology, Spain Itself-to
fictional constructs and self-expression In Azorin, Unamuno, Barola, Valle-Inclan, Perez de Ayala, Mira,
Jarnes.

5372. SPANISH 20TH-CENTURY ESSAY. (4 cr: prereq three 3xxx or 5xxx literature courses in Spanish or
PDrtuguese Dr 6) Ramos, visiting prDfessors

Introduction to modern Spanish thought through the works of Unamuno, Ortega y Gasset, and others.
Rationalism and irrationaltsm. Ortega's philosophy of history and society Political Ideas In the criSIS of
contemporary Spain from Maeztu to Azana

5373. CONTEMPORARY SPANISH NOVEL SINCE THE CIVIL WAR. (4 cr: prereq one 3xxx or 5xxx literature
course in Spanish or Portuguese or 6) Ramos, Sullivan

Major currents in postwar flctlon-1remendlsmo, the various reallsms. resurgence of explicit interest In

narrative modes and techniques, effects of censorship, political exile, foreign Influences, literary commer
cialism. Cela, Oelibes. Goyt!solo, Martin-Santos, Sanchez-Ferloslo, Sender, Ayala, Benet, and others

5381. CONTEMPORARY SPANISH THEATRE (1939 TO PRESENT). (4 cr: prereq one 3xxx or 5xxx literature
course In Spanish or Portuguese or L) Ramos, Sullivan. Zahareas

Theatre in a dictatorship: works permitted, censored, published but unperformed, writers "In exile'
Buero, Sastre. Olmo, Arrabal. Cela, RUlbal and underground theatre, Aub "Total theatre" or theatre of
cruelty, experimentation, prDtest. satire. and cDnformlty

5392. CONTEMPORARY SPANISH POETRY (1936 TO PRESENT). (4 cr: prereq three 3xxx or 5xxx literature
courses in Spanish Dr Portuguese or L) Ramos, Sullivan

Major postwar Spanish poets including Oamaso 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.

5411. CERVANTES: DON QUIJOTE. (4 cr: prereq three 3xxx or 5xxx literature courseS 10 Spanish or Portuguese
or 6) Jones, Spadaccini, Zahareas

Scrutiny of Cervantes' masterpiece: explanation of llterary techniques, interpretatIon of perspectives,
appraisal of irony, and evaluation of hlstoTical and cultural background. Madness as reality and metaphor;
Erasmian tradition; problems of anachronism; social satire Literature about folly. AppraIsal of Cervantine
cTltlcism.

5412. CERVANTES: VARIOUS GENRES: THEATRE,NOVELLAS EJEMPLARES, ENTREMESES. (4 cr: prereq three
3xxx or 5xxx literature courses ,n SpanIsh or Portuguese or t.) Jones, SpadaCCIni, Zahareas

Cervantes' art, vision, and commitments in variety of genres except Quijote and Pars/les. Life of Cervantes
as syntheSIS of Spamsh expeTlence' "prologues," 1585-1616: Vlale de Parnaso, pseudoautoblography;
poetry. Galatea, pastoral; Numancla, tragedy: entremeses, theatrical farce; nove/as ejemplares. Theatre:
Pedro de Urdemalas, Image of "world is stage" Cervantes' literature and Spanish society

5501. HISPANO·ARABIC LITERATURE AND CULTURE: HISTORY OF ISLAMIC SPAIN. (4 cr) Chejne

5502. HISPANO·ARABIC LITERATURE AND CULTURE: ARAB PHILOSOPHY IN SPAIN. (4 cr) Chejne

5503. HISPANO-ARABIC LITERATURE AND CULTURE: HISPANO-ARABIC LITERATURE. (4 cr) Chelne

5533. THE BAROQUE IN EUROPEAN LITERATURE: SPAIN. (4 cr: prereq at least one 3xxx or 5xxx course in
literature of France. Germany. Italy, Portugal or Spain) Jones. Spadaccini, Zahareas

Third quarter of Interdepartmental sequence 01 literature In translation. The baroque movement in Spain.
Characteristics in common With the baroque movement in Italy, France, and Germany. (See also Fren
5531-Baroque Literature In France and Italy.)

8201. THE MIDDLE AGES: STUDIES IN THE PRINCIPAL GENRES. (4 cr: prereq 1 yr Latin or #: required ot all
PhD candIdates) Zahareas. visiting' professors

Literary history of Reconquest: Hispano-Arablc verse forms, lyTlcs of fipo fradicional; Castilian epic and
chronicles; cuaderna via works. Court of Alfonso X: Oriental stones. Don Juan Manuel's prose, Goliards
and Archpriest of Hita. Elegy and Jorge Manrique. Liturgical drama. Danza de la muerte

8202. THE MIDDLE AGES: STUDIES IN NARRATIVE POETRY (JUGLARIA AND CLERECIA). (4 cr: prereq 1 yr
Latin or #: required of all PhD candidates) Zahareas. Visiting professors

Concentration of Cantar de Mlo Cid and the heroic tradition: Libra de buen arnor and literary autobiogra
phy: La Celestina and the end of the Middle Ages Each masterpiece studied In Its genre and time.
Appraisal of research, criticism, views of major scholars and historians.
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SPANISH·AMERICAN LITERATURE
5521. SPANISH-AMERICAN COLONIAL LITERATURE. (4 cr; prereq three 3xxx or 5xxx literature courses in

Spanish or PortugJ8Se or 6) Vidal, visiting professors
Representative historical documents and major literary works by Columbus, Cortes, Cabeza de Vaca. Las
Casas. Ercllla, Bernal Diaz. Inca Garcllaso. Balbuena, Vela. Sor Juana, Siglienza y Gongora, Del Valle y
Caviedes, Bofivar, and Lizardi. Examined as literary structures reflecting the rise and decline of the
Spanish imperial process 111 America.

5522. SPANISH-AMERICAN ROMANTICISM. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish or
Portuguese or 6) Vidal. visiting protessors

Initiation and development of american/sma IJterano through representative authors: Echeverria, Sarmi
ento, Lastarria. Marmol, Blest Gana, Zorrilla San Marfln, Mera, Isaacs, Hernandez, Villaverde. Emphasis on
socioeconomic foundations of the romantic movement 10 Sparush America: the structuring of export·
import economies.

5523. SPANISH-AMERICAN POSITIVISTIC NARRATIVE. (4 cr; prereq three 3xxx or 5xxx literalure courses in
Spanish or Portuguese or LI) Vidal, visiting professors

SocioeconomiC and ideological background of literary realism-naturalism in Spanish America. Campara·
live approach. positivistic thought (Comte, Mill, Spencer, Talne. Bernard) as conditioner of literary
structures Orrego Luco. Cambaceres. Galvez. Lillo. Lynch. Gallegos.

5551. MODERNISMO: THE PRECURSORS. (4 cr; prereq one 3xxx or 5xxx literature course in Spanish or
Portuguese and 6) Mad"d

Overview of Spanish-American poetry: appearance of modermsta trends; precursors of modermsma.
Bello, Heredia, Marti. Gutierrez Najera, Asuncion Sliva, Julian del Casal, et al Participation in and reaction
to traditional themes and forms

5552. MODERNISMO: THE MAIN AUTHORS. (4 cr; prereq one 3xxx or 5xxx literature course in Spanish or
Portuguese and 6) Madnd, vlsltmg professors

Modernista movement in its most representative authors: Daria, Freyre, Lugones, Nervo, Herrera, Gonza
lez Martinez, others. Infusion of new forms; revitalization at vocabulary, imagery, and thematics. Concepts
of relation of the artist to society.

5553. CONTEMPORARY SPANISH-AMERICAN POETRY. (4 cr; prereq one 3xxx or 5xxx literature course in
Spanish or Portuguese or LI) Mad"d

Development of Spanish-American poetry after modernism a : Borges. Carrera Andrade, Gorostiza, Guil
len, Lopez Velarde, Mistral, Neruda, Parra, Paz, ValleJO, others, Overview of major trends but concentration
on a few representative poets. Art of individual poems in their historical context. Social background of
poets. Aesthetics and commItments.

5581. THE MODERNIST NARRATIVE: 19TH-20TH CENTURY. (4 cr; prereq three 3xxx or 5xxx literature courses
in Spanish or Ponuguese or LI) Vidal

Modernismo as antecedent for contemporary Spanish-American narrative. Structures, themes, ideologi
cal implications exammed In light of romantic and symbolIst aesthetIc traditIon Among authors studIed
are Marti, GutIerrez Najera, Nervo, del Casal, Darla, Diaz Rodriguez, Lugones, Larreta, Prado. Foreign
influences, literary theory, social preoccupations

5582. SPANISH-AMERICAN DRAMA. (4 cr; prereq three 3xxx or 5xxx literature courses in Spanish or Portu-
g uese or L) Vidal

Development of drama in SpanIsh America from conquest to present. Origins of theatre from colony to
19th century: analysis of various trends in 20th century beginning With rise of national theatres Sanchez,
Usigli. Gibson Parra. Nale Roxlo. Amvi. Sole". Swayne. Salazar Bondy. Gorostlza. Marques. Wolff. Diaz.
Vodanovic, Triana.

5583. SPANISH-AMERICAN SHClRT STORY. (4 cr; prereq three 3xxx or 5xxx literature courses In Spanish or
Portuguese or 6) Mad"d, Vidal

Development of the genre in various countries of Spanish America from early realists and regionaltsts to
modern masters. Various trends from the 19th century to the present: Quiroga, Borges' Flee/ones,
Cortazar. CarpentIer, Rulfo, Oonoso, Garcia Marquez.

5584. CONTEMPORARY SPANI8H-AMERICAN NOVEL. (4 cr; prereq one 3xxx or 5xxx literature course in
Spanish or Portufluese and L) Vidal

AnalySIS of structural and thematIC changes since the 1950s. Socioeconomic origins of this transforma·
tion; ideOlogIcal background and implications: psychoanalysis, problems of myth, cfltique of conceptions
of history, eXistentialism. Fuentes, Donoso. Asturias, Vargas Llosa, Garda Marquez, Carpentier.

TOPICS

5910. TOPICS IN SPANISH AND SPANISH-AMERICAN LITERATURE. (4 cr per qtr [max 12 cr]; prereq 3104 or LI
or SpPt 3104) Staft. vIsiting professors

Topics specified in Class Schedule. For list of sample topics, consult the department. Major issues or
approaches of Spanish or SpanIsh-American literature examined through Important groups, movements.
trends, Issues, methods. genres. SpeCific approaches depend on tOPiC and Instructor.
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5930. TOPICS IN HISPANIC LINGUISTICS. 14 cr [may be repeated for max 12 cr]; prereq 10 cr 1rom Span
3001-3005 series or #) Staff and visiting professors

Topics specified in Class Schedule For list of sample topics. consulf the department. Problems in Hispanic
Imgulstics. Including aspects of Luso-Brazilian language. A variety of lingUistic approaches and methods.

5940. FIGURES IN SPANISH AND SPANISH·AMERICAN LITERATURE. (4 cr [may be repeated for max 12 erl;
prereq 3104 or 6 Or SpPt 3104) Staff, vlsltmg professors

Figures specified 10 Class Schedule. For list of sample figures. consult the department. Introduces one
Spanish or Latin American malor writer or a group of wnters whose work has made an impact on thought,
literature, or social problems. Orientation and method of course depend on instructor.

SEMINARS

8900.' SPANISH SEMINAR. (4 cr) Staff
Special projects. relying heavily on advanced research in Spanish problems, limited to small group of
students. Investigation of assigned fIelds. analysis of problems, appraisal of pnnciples For list of sample
seminars, consult the department.

8930.' SPANISH DIALECTOLOGY. (4 cr) Grimes, Mantim. Narvaez

8950.' SEMINAR: SPANISH-AMERICAN LITERATURE. (4 er) Staff
Special projects of advanced research In Latin American problems. InvestigatIon of assigned fIelds,
analysis of problems, appraisal of principles. Limited to small groups. For list of sample seminars, consult
the department.

DIRECTED READINGS

5970. DIRECTED READINGS. (1-5 cr per qtr [max 15 cr]; prereq # and 6)
To ftll gaps in students' preparation. especially when certain courses have not been offered. Students must
submit reading plans for particular topics, figures. periods, or Issues Readings in Spanish and/or Spanish
American areas. For master's and Ph.D, candidates.

5990. DIRECTED RESEARCH. (1-5 cr ar; prereq 6)

8970. DIRECTED READINGS IN ROMANCE LANGUAGES. (Cr ar)
Authors and tOPICS not otherwise appearing in course listings Weekly meetings based on student's
research and analysis. Students and instructor agree on plan of reading or particular topics, figures,
Issues, etc. Readings in Spanish or Spanish-American areas. Primarily for Ph.D. candidates.

See also:

Arab 5501-5502-5503. HISPANO-ARABIC LITERATURE AND CULTURE

Spanish-Portuguese (SpPt)
5021. MEDIEVAL SPANISH, PORTUGUESE, AND CATALAN TEXTUAL READINGS. (4 cr; prereq Span 3721 or

Port 3721 and three 3xxx or 5xxx literature Courses in SpanIsh or Portuguese or 6) Mantini,
visiting professors

Distinctive lingUistic, literary. and cultural features of medIeval Iberian languages; reading of Spanish,
Catalan, and Galalco-Portuguese texts In the original.

5950. SELECTED TOPICS ON HISPANIC-LUSO-BRAZILIAN LITERARY INTERRELATIONSHIP. (4 er; prereq
reading knowledge of Spanish and Portuguese) Staff

Common conceptions, background, and influences among peninsular Spanish, Spanish-American, Por
tuguese, and BraZilian literatures In the essay, drama, poetry, and fiction. For list of specific topics, consult
the department.

5960. SELECTED COMPARATIVE PROBLEMS IN THE WORKS OF HISPANIC AND LUSO-BRAZILIAN AU·
THORS. (4 cr; prereq reading knowledge of Spanish and Portuguese) Staff

Common conceptions, background, and mfluences among major peninsular Spanish, Spanish-American,
Portuguese, and Brazilian authors.
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SPEECH-COMMUNICATION (Spch)
Professor

Robert L. Scott, chairman
Ernest Bormann
Donald R. Browne
Paul H. Cashman
Sheldon Goldstein
William SHowell
J. Vernon Jensen
Gene L. Piche
George L. Shapiro
E. William Ziebarth

Associate Professor

David L. Rarick, director of graduate study
Leonard D. Bart

Assistant Professor

Charles R. Bantz
Virgmla A. McDermott

Degrees Offered-M,A., both Plan A and Plan B; and Ph.D,

Emphases Available Within the Major-Broadcasting, communication theory
and research, rhetoric and public address,

Prerequisites-For major work, a minimum of 18 undergraduate credits or their
equivalent in speech-communication,

Application Deadline-January 15 is a practical deadline for students also
applying for teaching assistantships for the following academic year. Students may
begin in any quarter or summer term,

The department collects all applications and holds them for periodic review by
the admissions committee, Students who have applied for admission and wish to
enroll between these reviews may register for 1 quarter as an adult special student;
permission of the director of graduate study is required,

Special Major Field Requirements-A statement about immediate and long
range occupational objectives in relation to the major field is required; applicants
should attach a one- or two-page description of their goals to the Graduate School
application form,

Proficiency/Placement Examination-The Miller Analogies Test is required of
all applicants,

Program Requirements for the Master of Arts Degree-Most candidates will
follow Plan B. Plan A may be elected only upon approval of the adviser and the
director of graduate study,

Final Examination for the Master's Degree-A written and oral final examina
tion is required for Plan A. Ordinarily, only a written proficiency examination is
required for Plan B.

Program Requirements forthe Doctor's Degree-In consultation with the major
adviser, Ph.D. candidates will elect a number of topics from a list supplied by the
department, and will be expected to demonstrate special competence on these
topics. At least one of the topics must be elected from each of the areas of broadcast
ing, rhetoriC and public address, and communication, The choice of a minor is
subject to the approval of the major and minor advisers, or a supporting program may
be substituted with the approval of the major adviser and the director of graduate
study.

Research Technique Requirement-For the master's degree, there is no re
quirement for candidates beyond including Spch 5421, Quantitative Research in
Communication, in their program. For the doctor's degree, candidates are expected
to prepare a research technique by electing three of the four departmental research
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Speech-Communication

seminars (Spch 8201,8202,8203,8204) and by completing a minimum of 9 credits in
relevant courses as part of their 3-year program. Foreign language, statistics, histori
ography, and critical methods are among the techniques that will be considered.

5110. ADVANCED TOPICS IN SPEECH-COMMUNICATION THEORY. (4 cr [may be repeated for cr with #1;
prereq 32", 3401, 3601 [whichever IS relevant to the tOPiC))

Advanced theoretical problems. See department oHice lor current topic.

5201. TELEVISION PRODUCTION: DRAMA. (3 cr; prereq 3204)
Instruction and practice in television production of drama. Aesthetics and techniques.

5202. ADVANCED TELEVISION PRODUCTION. (4 cr; limited to 14 students; prereq 3204 and #) Bart
Creative problems in televIsion pmductlOn and direction. Each student produces and directs one major
production.

5204. WRITING RADIO AND TELEVISION DRAMA. (4 cr; prereq 3201. #) Browne
Physical, psychological, and sociological aspects of radio and television and their influence On the writer.
Scriptwritlng in various forms from dramatic commercials to dramas and documentaTles

5211. CONTEMPORARY PROBLEMS IN AMERICAN BROADCASTING. (4 cr; prereq 3211 or equlv. #) Browne.
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.

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 matenals, and experimentation in preparation of such matenals.

5222. EDUCATIONAL TELEVISION PROGRAMMING AND ADMINISTRATION. (4 cr; prereq 3211 or #) Gold-
stein

Television applied to educational needs: current practices: significant research findings; relative effec
tiveness of differing types of televISion utilizatIon; impact of various modes of transmission on program
ming and administrative 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 and how they
are regulated and what Impact they have had on political. social. and economic development

5232. INTERNATIONAL BROADCASTING. (4 cr; prereq 12 cr political sCience or #) Browne
Broadcasting as an international medium of communication in the United States, Great Britain, U.S,S,R.,
Japan, and other countries. Theorres 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; prereq 5231 or #) Browne
Purposeful employment of radio and television to eHect changes in the social, poll tical. economic, and
cultural life of various peoples and nations. Emphasis on the use of broadcasting by developing nations to
improve agricultural 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 communi
cators and communicatees, and how viewers USe television.

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: prereq 3401 or #) Gelzer.
McDermott, Ranck

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 #) PiChi!
Psychological and soc1al·psychological perspectives for stUdy of language-communicatIOn: dimensions
of language vanatlon (dialects, codes, regIsters): implicatIons for program development and instructional
practices.

5405. NONVERBAL COMMUNtCATION: THEORY AND RESEARCH. (4 cr) Gelzer
Nonverbal (extralinguistic) elements and dimensions of interpersonal communication. Nonverbal catego
ries examined include gesture, facral expression, posture, clothing, and environment.

5411. SMALL GROUP COMMUNICATION. (4 cr; A-N regis only; prereq 3641 or #) Bormann, Cashman. Howell,
McDermott

Communication and dynamics within the small, task·oriented group. Group cohesiveness, leadership, role
structure, information processing, and decision making.
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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 INTASK·ORIENTEDCOMMUNICATION. (4cr; SoN regis only; prereq 3641 or #)
Cashman, Howell, 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 followershlp

5421. QUANTITATIVE RESEARCH IN COMMUNICATION. (4 cr; prereq 3401 or 5403 or #) Geizer
Review and diScussion of experimental and descriptive research; analysis of research design and proce
dures; individual research projects.

5422. INTERVIEWING AND COMMUNICATION. (4 cr; prereq 1101, 6 cr in social science or #) 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 communica
tion analysis. Applications to research in interpersonal and mass 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) 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, §UG 3701; prereq 3401. Anth 1102, or other course
in cultural anthropology or #) Howell

Factors important to SUccE!ssfullnterpersonal communication acroSs cultures. linguistIc and nonverbal
variables. Emphasis on Norttl Americans abroad, communication with host nationals.

5452. WORKSHOP IN INTERCULTURAL COMMUNICATION. (4 cr, §UC 3702; S·N only; prereq 5451 or #)
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 rn political persuasron.

5611. CLASSICAL RHETORIC. (4 cr; prereq 1101 or 1101H) Scott
Greek and Roman theories of speechmaking; historical and philosophic context; influence on education.

5615. INTRODUCTION TO RHETORICAL CRITICISM. (4 cr; prereq 1101 or 1101 H3601 recommended) Scott
Traditronal and contemporary rhetorrcal theory and its application to contemporary public address.

5616. PUBLIC ADDRESS IN BRITAIN AND THE COMMONWEALTH. 14 cr; prereq 1101 or 1101 H or #) Jensen
BritiSh orators, theIr works, the historical setting. British rhetorical theory.

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.

5621. FEMINIST RHETORIC. (4 cr; prereq 5615 or #)
HIstory and Criticism of feminist rhetorical activity in the United States, focusing on major issues of
women's liberation.

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 RESI:ARCH. (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 equlv, #)

Evaluation of research ml3thods in speech and communIcation.

8140. SEMINAR: PRESENTATION OF CLASSICAL TEXTS. (3 cr [may be repeated for cr). §Th 8140; prereq 5611
or Th 5813 or Th 5831 or Th 5712) Sonkowsky

Problems in public presentation of English translation of classical Greek and Roman texts. Attention to
ancient critIcal theory as related to performance. Top;cs vary WIth individual iMerests: directing, acting.
oral interpretation, translating, adaptIng for modern audience.

8201. INTRODUCTION TO SURVEY RESEARCH IN SPEECH·COMMUNICATION. (3 cr; prereq 8101 or Jour 8001
or #) Browne. Ranck

Research-survey-based projects in broadcast"rng and public add ress. Design and execut"lon of small scale,
research-based survey; problems attendant upon execution of studies.
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8202. QUANTITATIVE RESEARCH IN SPEECH-COMMUNICATION. (3 cr; prereq 8101 or Jour 8001 or # ...Spch
8201 recommended) Bantz, Browne. McDermott, Rarick

Design, execution, and reporting of quantitative studies in speech-communication. Experimental and field
methods appropriate to specific problems. Research problem and technique defined each quarter.

8203. HISTORICAL AND DESCRIPTIVE RESEARCH IN SPEECH-COMMUNICATION. (3 cr; prereq 8101 or #)
Browne, Jensen, Rarick

Elements Involved in conducting and analyzing hIstorical and descriptive research in speech-communica
tion; approaches to hIstorical research, assessment of primary and secondary sources; execution of major
research proJect.

8204. SEMINAR IN RHETORICAL CRITICISM. (3 cr)
Theories of rhetorical criticism; methods of criticizing rhetorical discourse Rhetoric as applied to literary
studies and the growth of hermaneutics as vantage points for reassessing rhetorical methods.

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 situa
tions of partial conflict.

8423. SEMINAR: SEXUAL COMMUNICATION. (3 cr; prereq 3401. 5402 and #) Cashman
Designed for those who will work in professional settings in which significant sexual communication is
likely to occur. Human sexual communication in interpersonal, management, and various professional
settings.

8425. RESEARCH SEMINAR IN SPEECH-COMMUNICATION. (3 cr; prereq 3401, 8101. 5421 or #) Bantz
PlannIng. executing, and reporting speech·communlcation research projects.

8431-8432-8433. SEMINAR IN PERSUASION. (3 cr per qtr; prereq 5431) Howell
Literature of persuasion, methods in study of persuasion.

8441. SEMINAR: ORGANIZATIONAL COMMUNICATION. (3 cr; prereq 5441 or #; offered alt yrs) Shapiro
Direct projects. Emphasis on studies conducted in real or simulated organizations.

8451. SEMINAR: FACE·TO-FACE INTERCULTURAL COMMUNICATION. (3cr; prereq, if UScitizen, Anth 5101 or
similar course in CUltural anthropology or # ...5451 recommended) Howell

Factors influencing face·to·face communication in varied cultures. concentrating upon task·oriented
communication between North American and nationals in the host country. Verbal (linguistic) and
nonverbal (nonlinguistic) dimensions of communicatIOn.

8603-8604. SEMINAR: ARGUMENTATION. (3 cr per qtr; prereq 1101. Psy 1002. 10 cr in social science) Howell
Theory of aryumentatlon and debate. Use of argumentation in formal debate in contemporary public
address.

8606. SEMINAR: RHETORICAL ANALYSIS OF CAMPAIGNS AND MOVEMENTS. (3 cr; prereq 5431. 5617 or
5618.10 cr 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 criticism of BritISh publiC address.

8990. RESEARCH. (Cr ar)
Open to graduate students engaged in research on special problems

STATISTICS (Stat)
Professor

Seymour Geisser, director,
SChool of Stallstlcs

Morris L. Eaton. chairman, Department of
Theoretical Statistics

DaVid V. Hinkley, chairman, Department of
Applied Statistics

Robert J Buehler
John S. Chipman (economics)
Raymond O. Collier (psychological foundations,

statistics)
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Clifford Hildreth (economics, statistics)
Leonid Hurwicz (economics)
Gopinath Kallianpur (mathematics)
Bernard W. Lindgren
Richard B. McHugh (biometry)
Christopher Sims (economics)
William D. Sudderth
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Associate Professor

Donald A. Berry. director of
graduare study

Christopher Bingham
R Dennis Cook
Kinley Larntz
Frank B. Martin
Sanford Weisberg

Assistant Professor

David A Lane
Stanley S Wasserman

Visiting Assistant Professor

Shnram H. Biyani
Cathy Campbell
Alan J. lzenman

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

Prerequisites-Mathematics: familiarity with such topics as multiple integrals,
partial differentiation, infinite series, vectors, matrices, determinants. (Students
whose degree program will be oriented toward mathematical statistics should have
more advanced preparation in mathematics.) Statistics: familiarity with basic statisti
cal concepts and methods.

Special Admission Requirements-The School of Statistics requires at least
two letters of recommendation and scores on the aptitude and advanced sections (in
applicant's major field and mathematics) of the Graduate Record Examination. GRE
scores should be sent directly to the School of Statistics.

M.S. Requirements-The master's degree is ordinarily offered under Plan B
(plan A may be chosen with approval of the adviser and the director of graduate
study). Programs must include at least 26 credits in statistics and 5131-5132-5133,
5301, and 5302.

Final Examination for the Master's Degree-A written examination covering the
material included in 5131-5132-5133, 5301, and 5302 is required of all candidates.
This examination is usually taken at the beginning of the student's fifth quarter of
study. Master's students must take a final examination, which may be written, oral, or
both, at the discretion of the examining committee.

Ph.D. Requirements-Students in the doctoral program are normally required
to pass the written master's examination no later than 2 quarters after entering the
doctoral program, whether or not they have a master's degree from another institu
tion. The written examination for the PhD. is usually taken after 5 quarters; it covers
probability theory, mathematical statistics. applied statistics, and linear models.
Preparatory courses for this examination are 8151-8152-8153, 8311-8312, 8161-8162
8163, Math 8656-8657-8658. All students are expected to complete a minimum of 21
credits in advanced statistics courses, distributed in at least three areas; the director
of graduate study should be consulted for more detailed information about this
requirement.

Additional Requirements-The School of Statistics requires 1 credit of Stat
8900, Seminar in Statistical Literature, for the M.S. and 2 credits for the PhD. This
requirement is met by delivering, respectively, one and two hour-long oral presenta
tions on topics selected from the statistical literature. The school also requires 1
credit of Stat 8801, Statistical Consulting. for the M.S. and 2 credits for the PhD. This
requirement is met by serving in the Statistical Center, which provides statistical
consultation to the University research community.

language Requirement-None.

Minor in Statistics, M.S.-A minor in statistics requires a minimum of 12 credits,
which should include 5021-5022 and one other course. Typical choices for this third
course are 5301, 5302, 5421.
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Minor in Statistics, Ph.D.-The director of graduate study should be consulted in
advance for planning and approval of a balanced program. Minimum programs will
include the sequence 5121-5122 or 5131-5132-5133, plus evidence of familiarity with
various statistical methods (e.g., 5022, 5101, 5201, 5301, 5302, 5401, 5421, 5601).
(Note that 5021 may not be included in a PhD. minor program.) Additional courses
may be selected from the following course list as appropriate to the student's needs
and interests; 8151-8152-8153 and 8311-8312 are particularly recommended. Typical
programs contain 21 to 27 credits.

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 com
ponents, 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 knowledge. Uses in
analysis of variance and multivariate methods. Correlation structures, characteristic vectors, quadratic
forms.

5101. INTRODUCTION TO DECISION THEORY. (4 cr. §5132; prereq Ecan 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.

5121-5122. THEORY OF STATISTICS. (4 cr per qtr. §5131-5132-5133; prereq Math 1231 or 1331 or 1621)
Univariate and multivariate distributions, law of large numbers, sampling, likelihood methods, estimation
and hypothesis testing, regression and analysis of variance and covariance, confidence intervals, distribu
tion-free methods.

5131-5132-5133. THEORY OF STATISTICS. (4 cr per qtr. §5121·5122; prereq ~Math 3211 or 3411 or #)
5131: Probability models, univariate and bivariate distributions, 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 of variance. More mathemati
cal treatment than 5121-5122.

5201. SAMPLING METHODOLOGY IN FINITE POPULATIONS. (4 cr; 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 ot survey sampling, including stratified and multistage sampling, models for
nonsampling errors.

5271-5272. BAYESIAN DECISION MAKING. (4 cr per qtr, §Ecan 5271-5272; prereq 5133 for 5271,5271 and Ecan
3101 for 5272)

5271: Axioms for personal probability and utii'~J. 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; 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 experiments. Confounding, crossover, and optimum seeking designs.

5302. APPLIED REGRESSION ANALYSIS. (4 cr; prereq 5022 or 5071 or 5122 or #)
Simple, mUltiple, and polynomial regression. Estimation, testing, and prediction. Stepwise and other
numerical methods; examination of residuals; weighted least squares; nonlinear models; response sur
face. Emphasis on experimental research and. economic applications.

5401. INTRODUCTION TO MULTIVARIATE METHODS. (4 cr; prereq 5071 or 5022 or 5122 or #)
Bivariate and multlvanate 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, profi Ie analysis.

5421. ANALYSIS OF CATEGORICAL DATA. (4 cr; prereq 5022 or 5122 or 5133 or #)
Varieties of categorical data, cross-classifications and contingency tables, tests for independence. Multi
dimensional tables and log-linear models, maximum-likelihood estimation and tests of goodness of fit.
Logit models and analogies with regression. Analysis of incomplete tables. Marginal homogeneity and
symmetry in square tables. Analysis of Markov cham data. Smoothing counts.
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5601. NONPARAMETRIC METHODS. (4 cr; prereq 5022 or 5122 or #)
Survey of necessary discrete and continuous probability distributions. Goodness of fit, 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. ICr ar; prereq #)
Directed study in areas not covered by regular offerings.

5911,5912,5913. TOPICS IN STATISTICS. (3 cr per qtr [may be repeated Jor cr); prereq 5122 or 5133 and #)
Topics vary according to student needs and available staff.

8151-8152-8153. MATHEMATICAL STATISTICS. (4 cr per qtr: prereq 5133 or 5122 and 5101, advanced calculus
and matnx algeb")

8151' Probability distributions in statistical inference, derivations of sampling distributions. 8152: Ele~

ments of decision theory, tHsts of hypotheses, principles and methods of estimation including confidence
regions. 8153: Introduction to sequential and nonparametric inference, and to large-sample theory.

8161,8162,8163. APPLIED STATISTICAL METHODS. (4 cr per qtr; prereq 8312 or # tor 8161)
Experimental designs and analyses. Description and analysis of survey sampling procedures. Simulation
and computer techniques, Data analysis of variance, categorical data; jacknife, gaps, outliers, robust
estimation; multivariate analysis of variance; factor analysis; clustering; transformations, residuals. Data
analysis. Statistical consultation.

8171-8172-8173. THEORY OF INIFERENCE. (3 cr per qtr; prereq 8153. Math 8658 or #)
Topics may vary accordinn 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 o·r hypothesis testing and its extensions, confidence regions, in variance, most
stringent tests, nonparamHtric and sequential inference.

8191-8192. LARGE-SAMPLE THI:ORY, (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 01 the general linear model, regression, analysis of variance, randomization and
design of experiments,

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 Hotelllng's T2 and Wishart distributions. Multivariate
analysIs of variance. Principal components and canonical correlation. Discriminant analysis. Distnbution
of determinant roots. InvEiriance, admissibtlity, minimax, and other properties of tests and estimates.
Large-sample distributions.

8501·8502, INTRODUCTION TO STOCHASTIC PROCESSES WITH APPLICATIONS. (3 cr per qtr; prereq 5131 or
#)

Markov chains, Markov processes, Poisson process, Brownian motion, and other stochastic models
encountered in applications.

8511-8512. TIME SERIES ANAL'iSIS. (3 cr per qtr; prereq linear algebra. 5133 or #)
Basic concepts and examples of stochastic processes; classical analysis of trends, cycles, and autoregres
sive models; spectral analysis; linear operations, predIction and fitering; 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. Categorical data. Estimation,

8731-8732. STATISTICAL DECISION THEORY. (3 cr per qtr; prereq 8153. Math 8658 or #)
Convex SHts and functions. Elements of game theory. Wald's formulation; mixed randomized rules. Bayes'
rules, least favorable distr:butions. Minimax theorems. Admissibility and complete class theorems. Suffi
ciency. Invariance. Comparison of experiments. Compound and multiple-decision rules.

8751-8752. SEQUENTIAL ANALYSIS. (3 cr per qtr; prereq 8153, Math 5602)
Wald's sequential probab lity ratio test and modifications. Sequential decision theory. Martingales. Se
quential estimation. design, and hypothesis testing. Recent developments.

8801. STATISTICAL CONSULTII~G. (1-3 cr; prereq #)
Consultirg with members of University research community through Statistical Center.

8900. SEMINAR IN STATISTIC~,LLITERATURE. (1-3 cr;.prereq #)
Problems, current literature review, research.

8931-8932-8933. ADVANCED TOPICS IN STATISTICS. (3 cr per qtr [may be repeated for cr); prereq #)
Topics vary according to student needs and available staff.

Math 5681-5682-5683. INTRODUCTION TO PROBABILITY

Math 8650-8651-8652. THEORY OF PROBABILITY
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Math 8656. 8657. 8658. MEASURE THEORY AND PROBABILITY

Math 8660-8661·8662. STOCHASTIC PROCESSES

Math 8690-8691-8692. TOPICS IN THE THEORY OF PROBABILITY

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 study 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.

Agro 8380. APPLIED STATISTICS

Econ 8111-8112-8113. INTRODUCTION TO MATHEMATICAL ECONOMICS

Econ 8114-8115·8116. DECISION MAKING AND OPERATIONS ANALYSIS

Econ 8201·8202-8203. APPLIED ECONOMETRICS

Econ 8211·8212-8213. ECONOMETRICS

EE 5700-5701. INFORMATION THEORY AND CODING

EE 5702. STOCHASTIC PROCESSES AND OPTIMUM FILTERING

EE 8220. TOPICS IN STATISTICAL THEORY OF COMMUNICATION

IEOR 5030. QUALITY CONTROL

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

PsyF 8110·8111-8112. STATISTICAL METHODS

PsyF 8113. DESIGN AND ANALYSIS OF EXPERIMENTS

PsyF 8114. CORRELATION AND REGRESSION METHODS

PsyF 8910. PROBLEMS: STATISTICS FOR STUDENTS IN EDUCATION AND PSYCHOLOGY

PubH 5450. BIOMETRY I

PubH 5451. BIOMETRY LABORATORY I

PubH 5452. BIOMETRY II

PubH 5453. BIOMETRY LABORATORY II

PubH 5454. BIOMETRY III

PubH 5455. BIOMETRY LABORATORY III

PubH 5457. STOCHASTIC MODELS IN BIOLOGY AND MEDICINE

PubH 5462. LIFE TABLE TECHNIQUES

PubH 5463. MATHEMATICAL DEMOGRAPHY

• PubH 8400. CONSULTING SEMINAR

QA 5171. STATISTICAL METHODS FOR SAMPLE SURVEYS

QA 8191. STATISTICAL METHODS IN BUSINESS ADMINISTRATION

QA 8193. ANALYSIS OF VARIANCE AND EXPERIMENTAL DESIGN

QA 8231. LINEAR PROGRAMMING

QA 8236. STOCHASTIC PROCESSES
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STUDIO ARTS (ArtS)
Professor

Herman Rowan (drawing and painting),
chairman

Thomas R Cowette (drawing ,nd painting),
director of graduate study

Karl Bethke (printmaking)
Peter Busa (drawing and painting)
Raymond Hendler (drawing and painting)
Curtis C, Hoard (ceramics aod glass)
Warren MacKenzie (ceramics and glass)
George Morrtson (drawing and painting)
Malcolm Myers (printmaking)
Zigmunds Priede (prlntmakln!l)

Associate Professor

Guy A Baldwin (sculpture)
Gary L. Hallman (photography)
Wayne E Potratz (sculpture)
William N, Roode (draWing and painting)
Thomas A. Rose (sculpture)
Herman Samberg (draWing and painting)

Assistant Professor

Victor Cagllotl (draWing and painting)

Prerequisites-For the master of fine arts program, admission is limited to
students with a studio al·ts major and bachelor's degree or equivalent (a bachelor of
fine arts is preferred) from an accredited institution.

Master of Fine Arts Degree-Applicants may choose to concentrate in one or
more of the following fields: drawing and painting, sculpture, printmaking, photog
raphy, and ceramics an(j glassworking.

Applicants must submit a portfolio of samples of their work in their chosen
medium to the Director of Graduate Study, Department of Studio Arts, 208 Art
Building, 216 21st Avenue South, University of Minnesota, Minneapolis, Minnesota
55455. Color slides are acceptable when the original work is not feasibly portable. If
the portfolio consists entirely of slides, a minimum of eight and a maximum of fifteen
is recommended. Print majors are urged to submit a minimum of eight matted,
original prints in preference to slides. Applicants planning a concentration in draw
ing and painting are urged to submit six matted, original drawings in addition to
slides or original paintings. Photography applicants are required to submit a mini
mum of eight finished prints,

All applications and portfolios will be reviewed during a limited screening period
each winter quarter. Completed applications (including transcripts) should be re
ceived by the Graduate School by January 1, Portfolios should be received by the
director of grad uate study between Jan uary 15 and February 1. 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.

Candidates for the M,FA degree must complete a minimum of 72 graduate
credits, at least 45 of which must be earned at the University of Minnesota. Additional
credits may be required by action of the graduate faculty. Upon completing the
program, the candidate must present an acceptable exhibition, which constitutes a
visual thesis accompanied by a supporting paper. Minor requirements may be satis
fied by completing either 15 credits in art history or 9 credits in art history plus 6
credits in another field outside the department. The individual programs, although
designed by the student, must be approved by the adviser and the director of
graduate study, Candidates will take final oral examinations.

Language Requirement-None.

Minor in Studio Arts-Studio arts may be used as a minor by candidates for the
master's and PhD. de9rees majoring in other fields,

DRAWING AND PAINTING

Studio space is provided by the department. The student chooses a professor
and makes arrangements for personal consultation in his or her studio or for partici-
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pation in regularly scheduled courses for group interaction. Students may work in
any drawing and painting medium consistent with their aims.

5110. DRAWING. (4 er per qtr [max 16 er]: prereq 12 er 3110 or equiv)
Drawing from life ,n all mediums.

5120. PAINTING. (4 er per qtr [max 16 er]: prereq 12 er 3120. #)
Various media. Individual problems.

5160. WATERCOLOR. (4 er per qtr [max 16 er]: prereq 3160 or #)
Advanced watercolor techniques, aesthetic dIrections. IndivIdual concepts and development of senslbili·
ties.

8110. DRAWING. (3 er per qtr [max 9 er]: prereq #)

8120. PAINTING. (3 er per qtr (max 18 er): prereq #)

SCULPTURE

Students work in individual studio spaces as well as in 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.

5310. SCULPTLIRE: DIRECT METAL. (4 er per qtr [max 16 er]: prereq 3301)
Welding and brazing.

5320. SCULPTURE: PLASTICS MEDIA. (4 er per qtr [max 16 er]: prereq 3302)

5330. SCULPTURE: CAST METAL. (4 er per qtr Imax 16 er): prereq 3303)
Lost-wax and sand casting in bronze, aluminum, Iron

5340. SCULPTURE: WOOD AND STONE. (4 er per qtr [max 16 er]. prereq 3304)

5350. SCULPTURE: KINETICS. (4 er per qtr [max 16 er]: prereq 3305)
Constructions, kinetics, electronics.

8310. SCULPTURE: DIRECT METAL. (3 er per qtr [max 9 er]; prereq #)

8320. SCULPTURE: PLASTICS MEDIA. (3 er per qtr [max 9 er]; prereq #)

8330. SCULPTURE: CAST METAL. (3 er per qtr [max 9 er]: prereq #)

8340. SCULPTURE: WOOD AND STONE. (3 er per qtr [max 9 er]: prereq #)

8350. SCULPTURE: KINETICS. (3 er per qtr [max 9 er]: 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 er per qtr [max 16 er]: prereq 12 er of 3510 or #)
Color processes, intaglio, and combined techniques

5520. PRINTMAKING: LITHOGRAPHY. (4 er per qtr [max 16 erl: prereq 12 er of 3520 or #)
Specialized work in color printing and planographlC techniques.

8510. PRINTMAKING. (3 er per qtr [max 27 er]: prereq #)

PHOTOGRAPHY

, This area offers courses in the practice and theory of photographic image
making. Innovative perspectives, critical ability, and articulate image work are en
couraged within a milieu of contemporary thought and historical perspective. Work
may be elected in a variety of photographic precesses, as appropriate to the student's
professional interests.

5710. PHOTOGRAPHY. (4 er per qtr [max 16 er]: prereq 12 er of 3710 or #)
Continued mdividual work In photographIc controls. processes~ related pho1osensitlve media.

8710. PHOTOGRAPHY. (3 er per qtr [max 18 er]: prereq #)
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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 lamp
working of glass. and cutting, grinding, and polishing are available.

5810. CERAMICS. (4 cr per qtr (max 16 cr): prereq 12 cr of 3810 or #)
AesthetiC awareness and cevelopment: techniques and materials.

5820. GLASSWORKING. (4 cr per qlr [max 16 cr): prereq 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 unj~
dentilled materials.

5830. GLASS: NEON. (4 cr [max 16 er]: prereq 12 cr of 3830)

8810. CERAMICS. (3 cr per qtr (max 18 cr): prereq #)

8820. GLASSWORKING. (3 cr per qtr [max 18 cr): prereq #)

ADVANCED ENTRANCE COURSES

The following are courses in which students will bring skills and insights from
their areas of concentration to new materials, processes, and approaches.

All courses (4 undergrad cr or 3 grad cr (max 16 cr per area): for grad majors or nonrnajors. upper diVision
nonrnaJors. and transfer students: prereq #)

5190. DRAWING AND PAINTINCl

5390. SCULPTURE

5590. PRINTMAKING

5790. PHOTOGRAPHY

5890. CERAMICS AND GLASSWORKING

GENERAL COURSES

5410. COMPUTER ART. (4 cr per qtr [max 12 crl: prereq 12 cr of 3410 or #)
Use of computer facilities and available computer art programs in producing visual art. Initial design and
later processing with tradl/lonal techniques: lithography. photography. silk-screen. collage. others

5970. DIRECTED STUDIES. (1-5 cr [12 cr max): prereq 24 cr in studio arts and #)

SEMINARS

All courses except 8300: (2 (:r: prereq #)

5100. 20TH-CENTURY ART THEORIES IN PAINTING

5300. 20TH·CENTURY ART THEORIES IN SCULPTURE

5400. 20TH·CENTURY ART THEORIES

5500. 20TH-CENTURY ART THEORIES IN PRINTMAKING

5700. 20TH·CENTURY ART THEORIES IN PHOTO AND FILM

5800. 20TH·CENTURY ART THEORIES IN CERAMICS AND GLASS

8100. 20TH·CENTURY ART THEORIES IN PAINTING

8300. 20TH·CENTURY ART THEORIES IN SCULPTURE. (1 cr per qtr [6 or required]: prereq #)

8400. 20TH·CENTURY ART THEORIES (required)

8500. 20TH·CENTURY ART THEORIES IN PRINTMAKING

8700. 20TH·CENTURY ART THEORIES IN PHOTO AND FILM

8800. 20TH·CENTURY ART THEORIES IN CERAMICS AND GLASS
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Theatre Arts

SURGERY

See the Graduate Programs in the Health Sciences Bulletin.

THEATRE ARTS (Th)
Professor

David W. Thompson. chalfman
Wendell Josal, dlfector of graduate study
Lee Adey
Arthur H. Ballet
Virginia Fredricks
Kenneth L Graham
J. Dennis Hurrell
Robert D Moulton
Charles Nolte
Ross D. Smith
Donald Z Woods

Associate Professor

H. Wesley Balk
C. Lance Brockman
Jean G Congdon
Gall A Crellin
Dale D Hufflngton
Jean A Montgomery

Assistant Professor

Douglas M Berry
Glen W Gadberry
Barbara R. Mcintyre
Elizabeth H. Nash
M Kent Neely
Elton C. Wolfe

Prerequisites-For major work, a minimum of 18 undergraduate credits or the
equivalent in theatre arts. A comprehensive diagnostic examination must be taken
before or during the first quarter of residence.

The MA degree in theatre arts is a prerequisite for admission to the PhD.
program.

Language and Research Technique Requirement-Th 8101, Introduction to
Research, is required of all graduate degree candidates in theatre arts. For the
doctor's degree, candidates are expected to prepare a technique for carrying out
research at the doctoral level; this requires a minimum of 9 credits in relevant
courses. Foreign language, statistics, historiography, and critical methods are
among the techniques that will be considered.

Master of Arts Degree-Qffered under both Plan A and Plan B. For Plan A,
general Graduate School distribution requirements prevail. For Plan B, the minimum
27 credits in the major field should be selected from the various subfields. See the
departmental graduate studies office for specific information.

Additional readings in dramatic literature: are required and are to be selected
with the approval of the adviser.

Final written examinations are requ ired for both Plan A and Plan B. In addition, a
final oral examination is required for Plan A.

Master of Fine Arts Degree-Applicants who hold an M.A. degree in theatre will
not be considered for the M.F.A. program. Students may apply for candidacy after 1
quarter's residency, according to guidelines set for each M.F.A. subfield. Students
must complete a minimum of 65 graduate credits, 45 of which must be earned at the
University of Minnesota. They must complete a creative project (production, recital,
or exhibition) that will be accompanied by a supporting paper dealing with the
planning and execution of the creative work. A minimum of 9 credits are required in
history or literature within the major field. A minimum of 8 credits are required
outside the major field. The candidate will take a final written and oral examination.
The M.F.A. is considered a terminal degree in theatre arts.

Doctor's Degree-Candidates must pass comprehensive written and oral exam
inations demonstrating competency in all subfields and special competence in the
subfield of history and theory and in any three of the remaining six subfields agreed
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upon by the student and the adviser. The choice of a minor is subject to the approval
of the major and minor advisers. A supporting program may be substituted for the
minor with the approval of the major adviser and the director of graduate study. 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 two different courses
(preferably in a single outside field), each of which is at least 3 credits. Additional
readings in dramatic literature are required and are to be selected with the approval
of the adviser.

Program limitations-There are limits on the number of credits in practicum
and performance courses 5100,5321,8311,8312,8313,8320, and 8326-8327-8328
that may be applied to graduate degrees. These limits are as follows: M.F.A., unlim
ited; M.A. under Plan A, 6 credits; M.A. under Plan S, 9 credits; PhD., 18 credits. No
more than one-half of the credits that the Graduate SdlOOI accepts for transfer to a
master's de9ree may be in practicum and performanCl3 courses.

Application Deadline-Applications for programs are screened twice a year,
once in February and once in April. Deadlines for these screenings are January 15
and March 15. Applications will be processed after these dates only if program space
is available. Prospective M.A. and M.F.A. students will be 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. applicants may enter any quarter.

HISTORY AND DRAMATIC LITERATURE

5171, 5172, 5,.,3. HISTORY OF THEATRE. (4 cr per qtr, prereq sr or grad student) Nolte
Theatre ES a mirror of society. Broad overview involving aesthetics, philosophy, and techniques of theatre
arts.5171 Ancient, Eastern, and medieval theatre. 5172: From the R,.naissance 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) Gadberry
Selective examination of plays as part of the living theatre. Chronological, comparative study of develop
ment of theatrical elements in drama from its origins through the present. 5177: Origins through 18th
century. 5178: 19th and ;oOth centunes.

5181. CONTEMPORARY BLACK THEATRE. (4 cr; prereq 1504 or Afro 1025 or Afro 3055 or AmSt 1101 or Engl
!; 175 or #) Wolte

The extraordinary revolution of black consciousness manifesting itself on the American stage. Pro
ductions of black plays. playwnghts and the forces that broughlthem IOtO being

5182. THE BLACK MAN IN THE AMERICAN THEATRE, 1820101959. (4 cr; prereq 1504 or Afro 1025 or Afro 3055
I)r AmSt 1101 or Engl 5175 or #) Wolfe

HistOrical survey of significant theatrical events in the Afro-American's evolution from white-invented
stereotypes to black self~cefinjtlon,interweaving the theatres, plays, and players into the socIal, economic,
and polltical fabric of the age

5186. AMERICAN THEATRE. (4 cr; prereq sr Or grad theatre major or ~) Nolte. Wolfe
Theatre as an aspect of American culture from 1752 to present

8174, 8175. SEMINAR: EUROPEAN THEATRE HISTORY. (3 Cr, prereq 5171. 5172. 5173 or #) Gadberry
Selected research tOPiCS In theatre of En91and and Europe 8174: 16th. 17th. or 18th centuries. 8175: 19th
or 20th centuries.

8176. SEMINAR: AMERICAN THEATRE HISTORY. (3 cr: prereq 518601' #) Gadberry
Selected research tOPiCS Irom the 18th-. 19th-. or 20th-century AlOelican theatre

8177, 8178, 8179. SEMINAR: THEATRE BACKGROUNDS. (3 cr; prereq 8101 or <8101) Gadberry
Selected research topics on drama and selectJve examtnation of plays as part of the Jiving theatre.
Chronological, comparative stUdy of thematic and theatrical eleme,1 in drama from Its origins through the
present 8177: Onglns 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 cr grad student) Fredncks

StUdy of selected lyric poems. Solo and 9rouP readlOgs.
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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) Thomp
son

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)
Fredricks

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 reader's platform. Recordings
and Shakespeare theatre criticism. Rehearsal and performance of selected scenes

8801. SEMINAR: ORAL INTERPRETATION OF FICTION. (3 cr; prereq 5811 or #)
Speech in relation to language and types of literature.

8802. SEMINAR: ORAL INTERPRETATION OF POETRY. (3 cr; prereq 5802 or #)
Speech in relation to language and types of literature.

8803. SEMINAR: ORAL INTERPRETATION OF DRAMA. (3 cr; prereq 5803 or #)
Speech in relation to language and type of literature

PLAYWRITING AND DRAMATIC THEORY

5115-5116-5117. PLAYWRITING. (4 cr per qtr, §3115; prereq 1321 or # tor 5115 .3115 or 5115 tor 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: PLAYWRITING. (2-6 cr. limited to students of exceptional promise; prereq 5117 and #) Nolte
Advanced work in creative writing for the stage.

ACTING

5321. PROBLEMS IN PROFESSIONAL ACTING. (3 cr; prereq 3321. prereq written #)
Exploration by students and professional actor of acting techniques needed for professional careers.

5323. ACTING FOR THE CAMERA. (4 cr; prereq 3321 and 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.

5330. DIRECTING ACTING PROJECTS. (1-3 cr; concurrent regis in 8711, 8712. 8713 not permitted; prereq jr. sr,
3321 or grad theatre major)

Students prepare roles in scenes directed by students in direction semInar (8713) as laboratory demon
strations of direction techniques.

5334-5335-5336. ACTING FOR MUSIC-THEATRE. (4 cr per qlr; prereq 1326. 33130r 8313 or music major. written
#) Balk

Philosophy and techniques of music theatre as applied to spoken and sung dramatic literature,

8311-8312-8313. VOICE PRODUCTION FOR THE THEATRE. (3 cr per qtr; prereq grad theatre major, written #)
Nash

8311 Exercises to develop the technique of correct breathing, vocal placement, and clear diction for
actors 8312: Performance and vocal analYSIS of prose, poetry, and drama 8313: Performance and vocal
analysis of songs for muslc~theatre.

8320. PROBLEMS IN ACTING. (3 cr; prereq 3321. written #)
Emphasis on mtenslve scene and character analySIS and on skIll in commun1catmg character and concept
to an audience in Individual and group performances.

8326-8327-8328. HISTORY AND TECHNIQUE OF STAGE MOVEMENT. (3 cr; prereq written #) Moulton
Application of historical research In the areas of manners. games, and dances to techniques of body
movement for the stage.

8329. EXPERIMENTAL LABORATORY. (3 cr; prereq 8328 or #) Moulton
Advanced techniques In voice and movement

CREATIVE DRAMA AND CHILDREN'S THEATRE

5131. CREATIVE DRAMA. (4 cr; prereq 1101 or~11101 or elementary education major or # .. 1321 recommended)
Graham

Principles and methods of developing original dramatizations with children Observation of children's
classes in creative dramatics. Readings, projects, term papers.

475



Fields of Instruction

5132. THEATRE FOR CHILDREN. (4 cr; prereq 3708 or 3711 or 5711 or II) Graham
Selection. direction, and production of plays for children's aUdiences, coordinated with current pro
ductions of the Young People"s University Theatre.

5133. PRODUCING THEATRE FOR CHILDREN. (2-4 cr; prereq 1321 or ~1321. #) Graham, staff
Techniques and practice of performing for audiences of children.

DESIGN AND TECHNICAL

5510. DRAWING AND RENDERING FOR THEATRE DESIGNERS. (2-4 cr; prereq 3513 or 3515 or grad students.
#)

Development of drawing and rendering skills necessary for presentation of scene and costume designs.

5511. SCENOGRAPHIC TECHNIQUES. (4 cr; prereq 5513. #) Brockman
Practical study ot drafting 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 projects. Laboratory arranged.

5522. HISTORY OF COSTUME FOR THE STAGE. (4 cr; prereq 3515) Crellin
The history of clothing and theatrical costume, research methods In o:::ostume history, and problems of and
solutions for transforming historical research into stage costume.

5514. ADVANCED PROBLEMS IN SCENE DESIGN. (4 cr; prereq 3513 or #) Josal
Theory ard design of stage scenery; special reports and prolects. Laboratory arranged.

5516. ADVANCED PROBLEMS IN STAGE LIGHTING DESIGN. (4 cr; pre'eq 3515, 3711 or #) Montgomery
Theory of stage lighting deSign. Drafting and development of the lighting plot. Laboratory arranged.

5518. ADVANCED PROBLEMS IN STAGE PROPERTIES. (4 cr; prereq 3,,13 or #) Josal
Theory ard deSign of stage properties. SpeCial projects and reports. Laboratory arranged.

5519. SOUND FOR THE THEATRE. (2 cr; prereq 1504, #) Brockman
Theory ard technique of producing and amplifying sound for the theatre. Laboratory arranged.

5520. COSTUMING CRAFTS AND TECHNIQUES. (4 cr per qtr [max 8 cr): prereq 3515, 5512 or #)
Specialized theory and practice in costuming in professional and repertory theatres.

5540. SCENE PAINTING TECHNIQUES. (2·4 cr per qtr [max 12 cr]; prer"q 3513, #) Brockman
Practical study of matenals, layout, and painting techniques used ir theatre. EmphaSIS on painting styles
and textu~lng techniques.
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5580. PROPERTIES CRAFTS AND TECHNIQUES. (4 cr; prereq 3513, 5518 or #)
SpeciallZE!d theory and practice In creating stage properties in professional and repertory theatres.

8518. SEMINAR: VISUAL ARTS OF DRAMA. (3 cr; prereq theatre major or #; offered when feasible) Josal
Selected aesthetiC theorlE!s of plastic and poetic arts; relationship to visual aspects of the dramatic
production Theory of art as a symbol

8519. SEMINAR: THEATRE PLANNING. (3 cr, prereq 12 cr in deSign and technical courses at 5xxx level or
above. #; offered when feasible) Josal

Principle~,of plannmg and design of stages, auditoriums, and assoc ated facilities, their application to the ~
educatioral theatre. 80th bUilding and equipment analyzed.

8520. SEMINAR: STAGE COSTUMING. (3 cr; prereq 5512 or #; offered when feasible) Crellin
Research In specialized areas In costume design; projects and reports.

8540. SEMINAR: SCENE DESIGN. (3 cr; prereq 5514 or #; offered when feasible) Josal
Research in specialized areas In scene design; projects and reports.

8560. SEMINAR: STAGE LIGHTING. (3 cr; prereq 5516 or #; offered wh·.n feasible) Montgomery
Research In specialized areas In stage lighting; projects and repol1s.

DIRECTING

5711. STAGE DIRECTION. (4 cr, §3708, §3711; for sr and grad students only; prereq 1321)
Theory of direction: concept and analySIS. Exercises in blocking and production of short scenes.

5712. STAGE DIRECTION. (4 cr prereq 3708 or 3711 or 5711 and 3513, 3515, 3801) Adey
Theory of rehearsal and production problems and direction of two one-act plays

5716. STAGE MANAGEMENT F'JR THE THEATRE. (4 cr; prereq written #) Montgomery
Stage management as a specialIzed area of theatre, with emphaSIS on theory and technIque of rehearsal
and perfcrmance, organization and management in educational, repertory, and regional theatre.

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, children's, and professional theatre.
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5720. PLAYS IN PRODUCTION AND PERFORMANCE. (2-4 cr per qtr [max 6 cr for undergrads]: prereq 5712 and
written #) Adey. statf

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.

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. (2-4 Cr [max 6 cr]; prereq 5716 and written #) Montgomery
Practical experience in stage management for specific productions of the University Theatre with empha·
sis on rehearsal and performance.

8711,8712,8713. SEMINAR: STAGE DIRECTION. (3 cr; prereq 5712 or equiv) Balk. others
Great plays and their potentials for meaningful and effective production.

GENERAL

5100. THEATRE PRACTICUM. (2-6 cr; prereq /'0. wntten #) Josal. others
Arranged individual creative projects in production of a play meeting approval of a faculty committee.
Playwriting, directing, acting. and deSIgn.

5110. THEATRE PERFORMANCE. (1 cr per qtr [max 9 cr]; SoN regis only; prereq #) Adey. others
Participation In the rehearsals and performances of a major University Theatre production. Credit given for
the quarter the performance takes place. Written permission granted after casting or assignment to a
production.

5950. TOPICS IN THEATRE. (1-5 cr per qtr [max 12 cr]; prereq #. /'0)
Selected topics Topics listed In Class Schedule

5970. DIRECTED READINGS. (2-6 cr per qtr; prereq 9 cr in theatre, #, /'0)
Directed read'ing and preparation of reports on selected subjects.

8101. INTRODUCTION TO RESEARCH. (3 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.

8980. DIRECTED INSTRUCTION. (1-3 cr) Staff
Teaching experience in an area in which a graduate student does not hold a teaChing 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. (er ar; prereq #. /'oj StaH
Open to graduate students engaged in research on special problems.

THERAPEUTIC RADIOLOGY
See the Graduate Programs in the Health Sciences Bulletin.

THERIOGENOLOGY
See Veterinary Medicine.

UROLOGY
See the Graduate Programs in the Health Sciences Bulletin.

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 anato
my, veterinary microbiology, veterinary medicine, veterinary parasitology, veterinary
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Fields of Instruction

pathology, veterinary physiology and pharmacology, veterinary surgery and radiolo
gy, and theriogenology. An emphasis in veterinary pulJlic health is offered by the
School of Public Health. For information about a major area, applicants should write
to the director of graduate study in the major field.

Theriogenology
Professor

Ralmunds Zemjanis. D.V M. Ph.D.
director of graduate study

Bo G. Crabo. DVM. Ph.D.
Edmund F. Graham. PhD.
Alan G. HuntEr. PhD
FranCIS A. SpJrrell. DVM. Ph.D
Edward A. Usenlk. D.V.M. Ph.D.

Associate Professor

Allen D. Leman. D.V M. Ph D
Howard L. Whitmore. DVM .. Ph.D.

Ctinical Assoc.'ate Professor

Robert A. Wescott. DVM

Assistant Profnssor

Bradley E. Sequin. DVM. Ph.D

Degrees Offered-M.S, Plan A and Plan B; and Ph.D.

Emphases Available Within the Major-Food-producing, companion, or labo
ratory animals. Within these emphases, interest can be further directed to such areas
as reproductive physiology, pathology of the male and female reproductive tracts, or
infectious reproductive problems as they relate to veterinary medicine.

Prerequisites-For either the major or minor, the student must have a D.V.M.
degree or its equivalent.

Special Major Field Requirements-At least two letters of recommendation and
a resume detailing professional experiences and publications.

Program Requirements-At least 1 quarter of LACS 8590 is required of all
master's candidates, and at least 2 quarters of LACS 8590 are required of all Ph.D.
candidates.

Language Requirement-None.

Final Examination for the Master's Degree-Stude nts take an oral exami nation.

LACS 5550. VETERINARY OBSTETRICS. (3 cr; prereq CVM 5150 or #) Sequm. Wescott. ZemJanis. staff
Lectures covering phYSiology and pathology of pregnancy, obs':etrics. and diseases of the newborn.
Laboratory practices In r:lanlpu(atlve obstetrics.

LACS 5560. CL.lNICAL DIAGNOSIS IN ANIMAL REPRODUCTION. (1 cr; prereq CVM 5150 or #) Sequin. staif
Lectures covering ptlysiology and pathology of reproduction, artificial Insemination, and breeding man
agement.

LACS 5562. INFERTILITY CLINICS. (er ar; prereq 5560. 5570 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 of certain
reproductive disorders

LACS 5570. REPRODUCTIVE DISEASES OF DOMESTIC ANIMALS. (4 cr prereq 5150 or #) E Mather. Whitmore,
and staff

Lectures covenng physiology and pathology or reproduction, artificial insemination, and breeding man
agemen'·.

LACS 5571. REPRODUCTION AND INFERTILITY IN THE HORSE. (1 cr; prereq 5570. regis vet med. 4th yr or grad
student or #) Z€'mjanis

Lectures and demonstrations Involving reproductive patterns, breeding practices management. artificial
insemination, economICS of reproductive performance. and infertility In horses

LACS 5572. REPRODUCTIVE PATTERNS AND INFERTILITY IN THE DOG AND CAT. (1 cr: prereq 5570. regis vet
med. 4th yr or grad student or #) Johnston

Lectures and demonstrations involving reproductive patterns, management, artificial insemination, and
infertilit'f In dogs and cats.
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LACS 5573. BREEDING PATTERNS, BREEDING TECHNOLOGY, AND INFERTILITY IN RUMINANTS. 12 cr;
prereq 5550. 5560. 5570, regis vet med, 4th yr or grad student or #) Sequin, Whitmore. lemjanis

lectures and demonstrations involving breeding patterns, breeding practIces, artificial insemination,
synchronlzation of heat, economiCS of reproductive performance, and Infertility in ruminants. Emphasis
on diagnosis. prognosIs, and therapy.

LACS 5574. REPRODUCTION AND INFERTILITY IN THE BULL. (1 cr; prereq 5570, regis vet med, 4th yr or grad
student or #) lemjanis

Lectures and demonstrations covering reproductive patterns, management, fertility, and Infertility in the
bull. Emphasis on a clinical approach to diagnosis, prognosIs, and treatment.

LACS 5575. REPRODUCTION AND INFERTILITY IN SWINE. (1 cr; prereq 5570, regis vet med, 41h yr or grad
student or #) Leman. staft

Lectures and demonstrations involving reproductive patterns, breeding practices management, artificial
insemination, synchronization of estrus. economics of reproductIve performance, and infertility in swine.

LACS 8590. ADVANCED DIAGNOSTIC METHODS. ICr 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. ADVANCED ENDOCRINOLOGY OF REPRODUCTION. (1 cr per qtr; prereq VB 5310,
MdBc 5100, MdBc 5101) Zemla",s, stalt

Physiological aspects of endocrinology Involved in sex tuncflon 8591 Pituitary and pregnancy gonado
trophins. 8592: Gonadal hormones. 8593: Interaction between endocrine and nervous systems.

LACS 8594. SPECIAL PROBLEMS IN ANIMAL REPRODUCTION. ICr ar; prereq 5570 or #) lemjanis, staff
Detailed diSCUSSIon and laboratory study 01 speci1\c reproductIVe disorders.

LACS 8595. SEMINAR. (1 cr) Whitmore

Veterinary Anatomy
Professor

Alvin F. Weber, DVM., PhD.. dlfector
of graduate study

Caroline M. Czarnecki. Ph.D.
Thomas F. Fletcher, DVM, Ph.D.

Associate Professor

Victor S. Cox. Jr, DVM .. PhD.
Robert F. Hammer, DVM., Ph.D.

Assistant Professor

Raymond D. Barnes, PhD.
Norman J Wilsman. DVM.. PhD.

Degrees Offered-M.S., only under Plan A: and Ph.D.

Prerequisites-For all majors or minors, 9 credits of general biology. For majors,
a statement of career goals and usually two letters of recommendation: GRE scores
are required for baccalaureate applicants who have not completed the D.V.M. de
gree.

Entry Date-Students may begin in any quarter, but entry in the fall quarter is
preferred.

Program Requirements-Majors must have completed or must complete the
basic courses (5000 level) in veterinary anatomy (embryology, gross anatomy, histol
ogy, and neurobiology). In addition, they must complete or demonstrate competence
in the subject matter of the graduate core curriculum: VB 8110, VB 8148 or equivalent
(master's degree); VB 8112-8113-8114, 8148; PubH 5450-5452-5454, 5430-5431-5432;
and Rhet 5551 or equivalent (Ph.D. degree). Teaching experiences in morphology are
required of all students.

Language Requirement-None; however, facility in FORTRAN or a comparable
computer programming language is required for the Ph.D. degree.

Examinations-For the Plan A master's degree, a final written and final oral
examination.

Minor Requirements for Students Majoring in Other Fields-Flexible, depend
ing upon the student's background and qualifications.
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VB 5100. VETERINARY ANATOMY I. (6 cr; prereq #) Fletcher. Wilsman
Detailed study of gross anatomic structure and function. The dog is used as a type species to introduce
nomenclature and principles of mammalian gross anatomy. Cervic.al, thoracic, and abdominal viscera
covered from comparative and radiological approaches; VIscera of the dog, cat, ruminant, horse, pig. and
bird.

VB 5102. VETERINARY NEUROBIOLOGY. (3 cr; prereq #) Fletcher. Jankus
Structural and functional organization of the central nervous system of domestic animals.

VB 5103. COMPARATIVE PRENATAL DEVELOPMENT OF DOMESTIC ANIMALS. (2 cr; prereq #) Weber
Ontogenetic processes in organ systems of domestic animals and developmental anomalies of clinical
significance.

VB 5104·5105. MICROSCOPIC ANATOMY OF DOMESTIC ANIMALS. (4 c;r for 5104, 5 cr for 5105; prereq #)
Czarnecki, Hammor

Light microscopic and relElvant ultrastructural studies of cells, tissues, and organ systems.

VB 5120. COMPARATIVE VERTEBRATE MORPHOLOGY. (5 cr, §1120; prf·req Bioi 1002 or 3011 or #) Barnes
Pnnciples and patterns of vertebrate anatomy, based on developmental and functional approach.

VB 5126. VETERINARY ANATOMY II. (5 cr; prereq 5100 or #) Wilsman
Vetennary comparative anatomy wit" emphasis on the pelvis, reprodJctive system, limbs, and head from a
morphodynamic and radio!l'aphlc approach, Species covered include horse, domestic ruminants, SWine,
dog, cat. and chicken.

VB 5140. VERTEBRATE MICROANATOMY. (1-6 cr; prereq 5120 or #) Barnes, Weber
Microscopic structure, cytochemical, and functional aspects of cells, tissues, and organs of representative
examples of vertebrates. Consists of four units baSIC tissues (2 cr); G·I tract (1 cr); respiratory and
Integumentary systems (1 Gr); excretory. reproductive, and endocrine system (2 cr). Depending on back
ground ard interest, students may register for any or all units.

VB 5149. TOPICS IN ORGANOLOGY. 11-5 cr per qtr Imay be repeated fo- cr]; prereq 5104 or equiv. #) Staff
Lecture a1d laboratory presentations regarding selected organ syslems of domestic and laboratory
animals

VB 8109. FUNCTIONAL MORPHOLOGY AND ADAPTATION. (4 cr; prereq 5140 or eqUiv. #) Barnes
Topical approach to vertebrate morphology relating structure and function to vertebrate development,
form, adaptation, and evolution: vertebrate morphology and animCl1 model system research.

VB 8110. MORPHOLOGY OF ANIMAL CELLS AND INTERCELLULAR SUBSTANCES. (3 cr; prereq 5105, #)
Weber

Components of basic tissues of the animal body.

VB 8111. HISTOLOGICAL AND lILTRAHISTOLOGICAL TECHNIQUES. (3 cr; prereq 5105. #) Hammer. Weber
Principles and methods in preparing animal tissues for histologica.l and ultrahistological observation.

VB 8112-8113-8114. RESEARCH PROPOSITIONS IN MORPHOLOGY. (2 <;r 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, #) Fletcher
Correla18(j studies of central nervous system of domestic animals. E llphaSIS on relating neuroanatomy to
neurophy31010gy.

VB 8136. EXPERIMENTAL COMPARATIVE VETERINARY NEUROLOGY. (3 cr; prereq 8135, #) Fletcher
Principle~" methods, and laboratory exercises in investigating central nervous system of domestiC ani·
mals.

VB 8148. SEMINAR: VETERINARY ANATOMY. (1 cr; prereq 5100, 5104 oJr #) Wilsman
Review 01 current literature and presentation of advanced research studies in veterinary anatomy

VB 8150. RESEARCH PROBLEMS IN VETERINARY ANATOMY. (1-5 cr; prereq #) Czarnecki
Individual research projects under staff direction in selected areas of veterinary anatomy. Topics and
species determined by consultation. PrOfect may be a specialiZEd aspect of a thesis problem or an
independent problem of mutual Interest to graduate student and adViser.

Veterinary Medicine
Professor

Donald W. Jollnson. D.V.M .. PhD., director
of graduate study

John F. Anderson. D,V.M., M.S.
Robert K. Ancerson. D.V.M.. PhD.

480

Stanley L. Desch. DYM.. M.P.H.
Vaughn L. Larson, D.V.M., Ph.D.
George W Mather, DVM, Ph.D.
Robert H. Monahan, M.D.
Carl A. Osborne. DYM. Ph.D.
R Ashley Robir,son. D.V.M. Ph.D.



Jon R. Schmidtke, Ph.D
Samuel Schwartz, M.D.
Dale K. Sorensen, DVM, Ph.D.
Jerry B. Stevens, D.V.M, PhD.
Clarence M. Stowe, DVM, PhD.
Edward A. Usenik, DVM, PhD.
Paul E. Zollman, DVM.

Associate Professor

Stephen I. Bistner, DVM
Ralph J. Farnsworth, DV.M., M.S.
Robert L. Hardy, D.V.M, M.S.

Veterinary Medicine

Allen D. Leman, DVM, Ph.D.
Phillip N Ogburn, D.V.M, PhD.
Richard E Shope, Jr, DVM, PhD.
Gilbert E. Ward, DVM, Ph.D.
Ronald E. Werd,", DVM., Ph.D.

Assistant Professor

Patrick J McKeever, D.V.M., M.S.
William G. Olson, DV,M., PhD

Research Associate

Charles C Muscoplat, Ph.D.

Degrees Offered-M.S., Plan A and Plan S; and Ph,D.

Emphases Available Within the Major-Large, small, or comparative animal
medicine. Emphasis can further be directed toward specific systems such as pulmo
nary, urinary, or skin.

Prerequisites-A D,V.M. degree or its equivalent. For majors, at least two letters
of recommendation, and a resume detailing professional experiences and publica
tions.

Program Requirements-At least 1 quarter of LACS and SACS 8291, Advanced
Diagnosis and Therapeutics of Animal Diseases, and LACS and SACS 8290, Ad
vanced Veterinary Medicine, is required of all majors and minors.

Language Requirement-None.

Final Examination for the Master's Degree-A written and/or oral examination
is required for Plan A or Plan S, at the discretion of the examining committee.

Minor Requirements for Students Majoring in Other Fields-Varies with the
field and the candidate. The director of graduate study will determine these require
ments for each individual.

CVM 5150. DIAGNOSTIC AND THERAPEUTIC TECHNIQUES I. (1 cr; prereq #1 McKeever
Demonstration and application of diagnostic techniques and procedures and restraint of animals Discus
sions of therapeutic regimens and demonstrations of therapeutic procedures.

LACS 5160. LARGE ANIMAL MEDICINE, (6 cr; prereq 5150 or #1 Johnson, Olson, staff
Diseases of the cutaneous, musculoskeletal, respiratory, cardiovascular, hemIc, and lymphatic systems of
large domestic animals.

LACS 5161. LARGE ANIMAL MEDICINE. (6 cr; prereq 5160 or #) Larson, Sorensen, staff
Diseases of the dIgestive, urinary. endOCrine, and nervous systems, and organs of special sense of large
domestic animals.

LACS 5162. LARGE ANIMAL MEDICINE. (6 cr; prereq 5161 or #) Larson, Leman. staff
NutritIOnal, metabolIc, and Infectious diseases of large domestic animals.

LACS 5165. VETERINARY TOXICOLOGY. (3 cr; prereq VB 5401 or equiv or #1 Stowe, staff
Toxicology of minerals, pesticIdes. herbIcides. poisonous plants, venoms, and miscellaneous toxicants.

SACS 5170. SMALL ANIMAL MEDICINE. (4 cr; prereq 5150 or #) Mather. McKeever, Ogburn, staff
Breeds, care, feeding, nutritional problems. and management of companion animals. Diseases of the
cutaneous, musculoskeletal, resplTatory, and cardiovascular systems of companion animals.

SACS 5171. SMALL ANIMAL MEDICINE. (3 cr; prereq 5170 or #) Mather, Osborne, staff
Diseases of the hemic, lymphatic, digestive, urinary, genital, endocrine. and nervous systems of compan·
ion animals.

SACS 5172. SMALL ANIMAL MEDICINE. (4 cr; prereq 5171 or #) Mather, staff
Diseases of organs of special sense and infectious and tOXIC diseases of companion animals Diseases
affecting pet birds and laboratory animals.

CVM 5180. PREVENTIVE MEDICINE AND APPLIED IMMUNOLOGY. (2 cr; prereq regis vet med, 4th yr or grad
student or #) Shope, sta11

PrinCIples and applications of preventive medical procedures for speCialized practices Review of princi·
pies of immunology and clinical application of prinCiples.
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LACS 5181. HERD HEALTH MANAGEMENT OF DAIRY CATILE. (3 cr; prereq regis vet med, 4th yr or grad
~,tudent or #) Johnson. staff

Principles and applications of programmed veterinary service to dairy herds

LACS 5182. HERD HEALTH MANAGEMENT OF BEEF CATILE, SWINE, SHEEP, AND HORSES. (3 cr, prereq
regis vet med, 4t1 yr or grad student or #) Staff

Principles and applications 01 programmed veterinary service to lhese species of animals.

LACS 5183. PREVENTION AND CONTROL OF BOVINE MASTITIS. (1 cr; prereq 5162 or #) Farnsworth
Principles and procedures in prevention and control of mastitis In dairy cattle. Role of milking machine:
use of laboratory procedures and thelf interpretation In solving herd problems.

SACS 5250. SMALL ANIMAL DERMATOLOGY. (2 cr; prereq regis vet med 4th yr or grad student or #1 McKeever
DIScusSions of pathogenesis, clinical features, diagnosIs. and therclPY of skin diseases of dogs and cats.

SAC 5255. DISEASES OF THE KIDNEY. (2 cr; prereq regis vet med. 4th yr or grad student or #) Osborne
lilustratej diScussIons In':egratlng lesions, pathogenesIs, and signs of diseases of the kidney.

SACS 5256. DISEASES OF THE LIVER AND PANCREAS. (2 cr; prereq regis vet med, 4th yr or grad student or #)
Osborne

Illustrated discusSIOns integra".lng lesions. pathogenesis. and signs of diseases of the liver and pancreas.

SACS 5260. VETERINARY OPHTHALMOLOGY. (2 cr: prereq regis vet med, 4th yr or grad student or #1 Bistner
Lectures, seminars. and laboratory exercises on diseases of the animal eye, Ocular anatomy, physiology,
pharmacology, and therapeuk:s: pathology examination procedures; and medical and surgical treatment
of common ophthalmiC ciseases

SACS 5265. COMPARATIVE CLINICAL CARDIOLOGY. (2 cr: prereq 4th yr or grad student or #1 Ogburn
lectures. laboratOries. a~;slgn~d readIngs, and diSCUSSIons on d,:::.eases of the cardiovascular system in
animals. ComparatIve similari~les and differences of cardiovascular disease in common species empha
sized

SACS 5266. COMPARATIVE ELECTROCARDIOGRAPHY. (1 cr prereq 4th yr or grad student or #) Ogburn
lectures and discussion on basIs for use of electrocardiography In common animal species Emphasis on
the use of electrocardiography for diagnosis and therapy of card'ac disease 10 animals.

CVM 5270. A SURVEY OF LAW AND BUSINESS METHODS. (3 cr; prereq #1 T Anderson
Buslnes~ and legal procE'dures applicable to veteri!lary practice. Responsibilities of veterinarian to the
client, public, and profession

SACS 5271. HOSPITAL MANAGEMENT. (1 cr, prereq regis vet med. 4th yr or grad student or #) Mather. staff
Lecture~, on the managenent of a small animal hospital; including zoning restrictions, employee supervi
Sion, drug purchases, facilitIes. tees, and other Informallon pertinent to the operatIon of modern veterinary
medical hospital.

CVM 5272. INVESTMENTS ANI) INSURANCE. (1 cr; prereq regis vet meel, 4th yr or grad student or #) Sorensen,
Will1ams. staff

Fundamentals of \/lvestments in bonds. common and preferred stocks, and mutual funds: fundamentals of
general and lile msurance

LACS 5275. DISEASES OF ZOO ANIMALS AND EXOTIC PETS. (1 cr; prereq regis vet med. 4th yr or grad student
or #) Farnsworth, Mather

Discuss'on of common disease problems of and management procedures for reptiles. fish. primates,
felines. rodents. and large and small mammals. Procedures used 11 the restraint, medication, and diagno
sis of disease in these animals

LACS 5280. SEMINAR: WORLD FOOD SUPPLY PROBLEMS. (4 cr; limited enrollment, prereq major in agricul
ture, veterinary mediCine, nutritIOnal SCiences, SOCIal SCIences or # ... grad students by # only)
Sorensen. staff

(Same '"s AgEc 5790, FScN 5664. PIPa 5220. and Soc 5675) A mL,ltidisciplinary approach examining the
SOCial, economiC. and technical problems of feedmg the world's growmg population. Principles from
social a'1d economic scil~nces. plant sciences, animal SCIences, and nutritional sciences for their applica
tion to load problems.

SACS 5285. CANINE CLINICAL NEUROLOGY. (1 cr, prereq regis vet med. 4th yr or grad student or #)
Anatomic and physiolonlc bases for neurological examination of the dog discussed. Stresses clinical
approach to neurology; illustrated with case material.

LACS 5650. VETERINARY EPIDEMIOLOGY. (3 cr; prereq 10 cr blOlog'/, 12 cr chemistry or #) Diesch. Pullen,
Robinson

Princlp,es of epidemiology, ecology, and veterinary public health. Biostatistics applied to the measure
ment o~ health and dIsease m populatIons.

LACS 5651. VETERINARY COMMUNITY MEDICINE. (3 cr; prereq VPB 5703. VPB 5503 or equiv or #) Dlesch.
Pullen, RobInson

PrinCiples and practices of environmental health and food hygiene; includes meat, poultry, milk, and other
foods as they are related to ar,imal and human health. Diseases tra1smitted between animals and humans.
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LACS 5660. EPIDEMIOLOGY OF ZOONOSES l. (1 cr, prereq regis vet med, 4th yr or grad student or #) Dlesch,
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 student or #) Diesch.
Robinson

Zoonotic diseases of food-producing animals Reservoirs, sources, transmiSSion, and specific prevention
and control programs emphasized.

LACS 5665. MONITORING OF ANIMAL DISEASE. (Cr ar prereq H) Anderson. Olesch, Robmson
SemInars and diScussions on techniques used to monitor disease In animal populations

LACS 5670. COMPARATIVE MEDICINE AND PUBLIC HEALTH. (2 cr; prereq PubH 5002 or #) R Anderson.
Diesch, Pullen, RobInson

Human relationship to the biologic environment. Interrelationships of animal and human health, occur
rence of animal diseases, ecology of zoonoseS, food prod uctlon and hygiene, laboratory animal medicine

LACS 5680. PROBLEMS IN VETERINARY EPIDEMIOLOGY AND PUBLIC HEALTH. (Cr ar; prereq 5650 or equlv
or #) Diesch, Pullen, Robinson

Individual stUdy arranged With faculty member.

CVM 5750-5751. CLINICS. (1 cr for 5750,2 cr for 5751. prereq 5151. 5152. H) Sorensen, staff
Introduction to medical, obstetncal. radiological, surgical, and laboratory examination of animals.

CVM 5760 or 5761·5762·5763. CLINICS. (6 cr for 5760 or 5761,8 cr for 5762 or 5763, prereq 5751 or #) Sorensen.
staff

Laboratones for application of principles and techniques of medicine, surgery, obstetrics, radiology,
pathology, cllnical pathology, parasitology, pharmacology, physiology, and publiC health to the diagnOSIs.
prognosis, treatment, prevention, and eradication of disease In domestic animals.

CVM 5770. SPECIAL CLINICS. (8 cr; prereq 5763 or #) Sorensen, staff
Same as 5763 except that students may elect large anImal cliniCS, small animal chnics. or a combination of
both.

LACS 5785. EXTERNSHIP SEMINAR. 11 cr. prereq regis vet med. 4th yr or grad student or #) Johnson, staff
Discussion of clinical problems that students experience dunng their externship With veterlnanans in
private practIce, Emphasis on discussions of diseases of food-producing animals and horses.

LACS 5950. DIRECTED STUDIES. (1-5 cr; prereq #,
Independent, directed stUdy in vetennary sCience areas arranged by the student and a faculty member

SACS 8180. ADVANCED CLINICAL NEUROLOGY. ICr ar prereq H)
DiagnOSIs and therapy of neurologic diseases based on sound understanding of underlyIng fundamentals
in neuroanatomy, neurophysIOlogy, and neuropathology. Lectures, individual study, programmed learn
ing texts, and discussion of material

SACS 8190." COMPARATIVE CARDIOVASCULAR DISEASES. (3 cr; prereq grad student) Ogburn
Lectures, seminars, and special laboratory exercises on diseases of 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 student) Ogburn
Lectures and discussion on the electrophysiology of the heart, with emphaSIS on arrhythmogenesis and
vector analyStS.

SACS 8192. SPECIAL CARDIOLOGY CLINICS. ICr ar; prereq grad student) Ogburn
Intensive clInIcal studies in InvestigatIve clinIcal cardIology DiagnOSIs and management ot cardiovascular
disease in small animals.

LACS 8193." ADVANCES IN CLINICAL IMMUNOBIOLOGY. (Cr ar, prereq grad student or #) Johnson
Students, faculty members, and guest speakers present seminars on current research In and clinical
application of immunologiC procedures In the diagnOSIs, control, and treatment of disease processes in
animals.

LACS 8194: PROBLEMS IN DIAGNOSTIC VIROLOGY, SEROLOGY, AND IMMUNOLOGY. ICr ar, prereq grad
student or #) Johnson

Laboratory techniques of diagnostic virology, serology, and Immunology. Research techniques of fluores
cent antibody; determination of classes of ImmunoglDbullns and Immunoslimulatlon of lymphocytes

LACS 8195." PREVENTIVE VETERINARY MEDICINE. ICr ar) Anderson, Dlesch, Johnson. Robmson, Sorenson
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 student) Mather.
Osborne. Hardy

Lectures, aSSigned readings, and discussions on Internal medical problems of dogs and cats
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SACS 8197.' ADVANCED DERMATOLOGIC CLINICS. (4 cr; prereq grad ,;tudent or #) McKeever
In-depth clinical study of dermatologic disease states, diagnosis ar,d therapy in animals

SACS 8198.' PROBLEMS IN VETERINARY COMPARATIVE DERMATOLOGY. (Cr ar; prereq grad student or #)
McKeever

Individual study Involving a research stUdy of a selected dermatologic problem

LACS 8199. PROBLEMS IN ECONOMICS OF ANIMAL HEALTH. (1-3 cr; prereq #) McCauley
Impact of animal disease or animal productivity and the return to investment In animal health by producers
or the society studied using disease problerns 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.
Mather, Osborne. Sore'1sen, 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, #) JO~lnson, Larson, Leman, Mather. McKeever, Ogburn. Olson, Osborne

Detailed examinatIOn, discussions, and treatment of cases of animal diseases.

LACS and SACS 8292. SEMINAR: VETERINARY MEDICINE. (Cr ar; premq #) Johnson. Mather, staft

LACS and SACS 8293. MEDICAL CONFERENCE. (Cr ar; prereq 5162. 5172. #) Johnson. Mather. Sorensen, staft
Medical, surgical, or obstetrical cases supported by anatomic, bacteriologic, pathologic, phYSiologic,
pharmacologiC, and radiologic evaluations whenever applicable.

LACS 8294. ADVANCED COMPARATIVE IMMUNOCHEMISTRY AND IMMUNOBIOLOGY. (3 cr; prereq VPB
5;>16 or equiv, grad studenLothers by #) Johnson, Maheswaran

Lectures, assigned readings, and discussions on the immunochemistry and immunobiological role of
Immunoglobulins in animal and aVian diseases. The biosynthesis of immunoglobulins and ontogeny and
regulatIon of the Immune response and cellular Immunology emphasized The role of immunobiology in
autoimmune, Viral, baclerl3.l, parasitic, and neoplastic diseases and hypersensItive states.

SACS 8295. COMPARATIVE VETERINARY MEDICAL OPHTHALMOLOGY. (3 cr; prereq grad student or #)
Blstner

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 student or #)
B!stner

Lectures, semmars, and surgical exercises on diseases of the ani 1181 eye. Common and expenmental
surgical procedures for the dog and horse emphasized. A research project in experimental or clinical
surgical ophthalmology w,th subsequent presentallon to the faCUlty or pUblication.

SACS 8297. ADVANCED CLINICAL VETERINARY OPHTHALMOLOGY. (3 cr per qtr; prereq grad student or #)
Bistner

The graduate sludent ass"ts in Ihe medical and surgical treatmenl of patients In the Universily Velerlnary
Hospital.

SACS 8298.' RESEARCH IN VETERINARY OPHTHALMOLOGY. (3-5 cr per qtr; prereq grad student or #) B,stner
Problems in experimental and/or clinical veterinary ophthalmology.

SACS 8299. RESEARCH IN VETERINARY MEDICINE. (Cr ar)
Research problems relating to any aspect of internal medicine or to the various systems in animals.

LACS 8690. ZOONOSES AND COMPARATIVE MEDICINE. R Anderson, Oiesch, Pullen. Robinson

Veterinary Microbiology
Professor

Robert K. Anderson. DYM. M PH
Donald K. Barnes, DYM, PhD.
Gerhard K Brand. MD, PhD
Stanley L. Dlesch. OYM., MPH
John M. Higbee, DV M.
Donald W. Joonson, DVM, PhD
Russell C Jotlnson. Ph.D
Keith I. Loken. DYM., Ph.D.
Glen H. Nelson. DV.M
Benjamin S Pomeroy. DYM PhD

Associate Professor

John A. Newman, DVM, PhD,
director 01 graduate study
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S. K. Maheswaran, D.V.M , PhD.
Michael Pullen, DVM, MPH, M S
Robert A. Robinson, B.VS.. MPH, Ph.D.
Richard E. Shope. Jr, DV M., PhD
S R. TatiCl, BVS. Ph.D
G E. Ward, DVM, PhD.

ASSistant Prof,~ssor

Russell Bey, PhD.

Research Associate

Charles C Muscoplat, PhD.
S C Nivas, B.V.S. & AH ..

MPH, Ph.D
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Degrees Offered-M.S., Plan A and Plan B; Ph.D.

Emphases Available Within the Major-General veterinary microbiology, avian
diseases, veterinary public health, comparative immunology.

Prerequisites-The DVM. degree or adequate background in the biological or
physical sciences and demonstrated interest in veterinary microbiology.

Application Deadline-Students may begin in any quarter, but entry in fall
quarter is preferred.

Language Requirements-None.

Final Examination for the Master's Degree-Students generally take a final oral
examination.

LACS 5180. PREVENTIVE MEDICINE AND APPLIED IMMUNOLOGY. (2 cr; prereq regis vet med. 4th yr or grad
student or #) Shope

Principles and applications of preventive medical procedures for specialized practices. Review of the
principles of Immunology and the clinical application of these principles.

VPB 5524. PATHOLOGY OF SPONTANEOUS DISEASES OF POULTRY. (3 cr; prereq #) Barnes, Walser, staff
Gross and microscopic pathology of spontaneous diseases of chickens, turkeys, and game birds.

VPB 5604. DISEASES OF WILDLIFE. (3 cr: prereq #; offered 1978-79 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. 12 cr chemIStry or #) Diesch, Pullen,
Robinson

Principles ot epidemiology. ecology, and veterinary public health. BiostatIStics applied to the measure
ment of health and disease In populations

LACS 5651, VETERINARY COMMUNITY MEDICINE. (3 cr: prereq 5703. 5503 or grad student or #) Diesch,
Pullen, Robinson

Principles and practice of en vi ronmental health and food h"g lene 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 student or #) Diesch,
Robmson

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 student or #) Dlesch,
Robinson

Zoonotic diseases of food·producing animals. Reservoirs, sources, transmission, and specific prevention
and control programs emphaSized

LACS 5665. MONITORING OF ANIMAL DISEASE. (Cr ar; prereq #) Anderson. Diesch. Robinson
Semmars and discussions on techniques used to monitor disease in animal populations.

LACS 5675. VETERINARY DIAGNOSTIC MICROBIOLOGY. (2 cr; prereq regis vet med. 4th yr student or #) Ward
Lectures and laboratory on techniques of diagnostic microbiology utilizing clinical material from veteri
nary hospital and diagnostic laboratones.

LACS 5680. PROBLEMS IN VETERINARY EPIDEMIOLOGY AND PUBLIC HEALTH. (Cr ar; prereq 5650 or grad
student or #) R Anderson, Diesch, Pullen, Robinson

Individual study arranged with faculty member.

VPB 5701. ADVANCED VETERINARY MICROBIOLOGY AND IMMUNOLOGY. (3 cr; prereq 3103, 1st 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 equlv 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 #) Newman, Pomeroy
Lectures on diseases InvolVing pOUltry, cage and aViary birds
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VPB 5706. LABORATORY ANIMAL MEDICINE. (2 cr; prereq regis vet med. 4th yr or grad student or #)
Lectures. discussions, anel 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 8ioll002 and AnSc 1100.
MicB 3103 or equlv) Newman. Pomeroy

General anatomy: physiology of digestion and reproduction; prevention and control of the more important
diseases affectIng poultry

VPB 5709. POULTRY DISEASE PREVENTION. (3 cr; prereq regis vet med, 4th yr or grad student or #) Newman.
Pomeroy

Principles and applications of poultry disease preventive programs; management and nutrition

VPB 5748. PROBLEMS IN VETERINARY MICROBIOLOGY AND PUBLIC HEALTH. (Cr ar; prereq 5703 or equiv.
") Dresch. Pome,·oy. staff

LACS 8193." ADVANCES IN CLINICAL IMMUNOBIOLOGY. (Cr ar; prereq grad student or #) D W Johnson
Students. faculty members, and guest speakers present seminar::; on current research in and clinical
appllcallon of Immunol09ic procedures in dIagnosis, control, and treatment of disease processes in
animals

LACS 8194." PROBLEMS IN DIAGNOSTIC VIROLOGY, SEROLOGY, AND IMMUNOLOGY. (Cr ar; prereq grad
~tudent or #) 0 W Johnson

Laboratory techniques of diagnostic virology, serology, and immunology, Research techniques of fluores
cent antibody: determination of classes of immunoglobulins and immunostimulation of lymphocytes.

LACS 8690. ZOONOSES AND COMPARATIVE MEDICINE. (4 cr; prereq ;~) R Anderson, Dresch, Pullen, Robin
~,on

Advanced study of selected zoonoses and comparative medicine.

VPB 8700. SEMINAR: VETERINARY MICROBIOLOGY. (1 cr, prereq #)3taff

VPB 8720. ADVANCED VETERINARY MICROBIOLOGY. (Cr ar; prereq ") Staff

VPB 8721. ADVANCED POULTRY DISEASES. (Cr ar; prereq 5704. #) Newman. Pomeroy
Investigations of specific infectIous disease problems of poultry.

VPB 8722. ADVANCED COMPARATIVE IMMUNOCHEMISTRY AND IMMlJNOBIOLOGY. (3 cr; prereq MicB 5216
or equlv. #; offered 1978-79 and alt yrs) Maheswaran

Lectures assigned readings, and discussions on immunochemistry and immunobiological role of immu
noglobulins In animal and avian dIseases. Biosynthesis of Immunonlobullns; the ontogeny and regulation
of immune response and cellular immunology. Role of Immunobiology In autOimmune, viral, bacterial,
parasitic. and neoplastic diseases and hypersensitive states,

VPB 8723. IMMUNOBIOLOGY OF THE LYMPHOCYTE AND MACROPHAGE. (3 cr; prereq MicB 5216, grad
student; offered 1979-80 and alt yrs) Masheswaran

Discussion and lectures, based on currently available literature, of the two component lymphoid system;
thymus and bursa mlcrcenvlronments; homing patterns and re:;ircuJatlon of T and B cells; surface
antigens receptors, ontogeny, and sUbpopulations of T and B cells; antigen recognition and cellular
cooperation: T and B subsets; recent advances in tolerance, immunosuppression: cytokinetics and
effector molecules of eMI and lhe role of macrophage In the initiation and regUlation of immune response

VPB 8724. ADVANCED VETERINARY DIAGNOSTIC MICROBIOLOGY. (Cr ar, prereq #) Ward
Lectures and laboratory 10 techniques of diagnostic mycology, bacteriology, virology, and serology.

VPB 8725. CEl.L CULTURE TECHNIQUES. (2 cr; prereq VPB 5703 or equiv. #) Shope
Laboratory exerCises ana discussions on culture of vertebrate ce,ls; proper preparation of all materials
necessary for handling cell cultures; establishment of primary CEdi cultures by various techniques and
maintenance of cells as nlonolayers or In suspenslon_ AnImal vlru~;es used ror plaque assays, neutraliza
tion tests, limIted fluorescent antibody techniques and mlcroti':ration. Laboratory work in student's
specific area of interest

VPB 8726. COLLOQUIUM IN IMMUNOLOGY. (2 cr; prereq MicB 5216. grad student; offered yearly) Bey.
Maheswaran

Series of independent units, each led by staff member. Topics include immune system and infectious
diseases, cellular lmmunoblology, immunochemlcal techniques, complement. tumor Immunology, anti·
bodIes and cell-mediated immunity.

Veterinary Parasitology

1

J

Professor

William J Bemrick, Ph.D., di'ector of
graduate ~:tudy
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Srdney A Ewing, DVM, Ph.D
Henry J Cirrfflths, DVM. PhD.

Associate Professor

John C Schlotthauer, D V.M .. PhD.
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Degrees Offered-M,S" Plan A and Plan B; and Ph,D,

Emphases Available Within the Major- Veterinary protozoology, entomology,
and helminthology, No minor is offered,

Prerequisites-Degree in veterinary medicine or its equivalent

Language Requirement-None.

Final Examination for Master's Degree-Oral.

VPB 5601. VETERINARY PARASITOLOGY. (5 cr; prereq "5501 or #) Bemrick. Griffiths, Schlotthauer
Systemic and biologic study of protozoan and arthropod parasites of animals. EmphasIs on their relation·
ships to disease and principles of parasite control.

VPB 5602, VETERINARY PARASITOLOGY. 14 cr, prereq £5502 or #) Bemrick, Griffiths. Schlot1hauer
Helminth parasites and parasitic diseases of animals with emphasis on principles of control

VPB 56035. PARASITES OF WILDLIFE. (3 cr: prereq #; offered 1979 and alt yrs) Griffiths
Economic and bIOlogic relationships of animal parasites and disease to regional wildlife.

VPB 56045. DISEASES OF WILDLIFE. (3 cr; prereq #; offered 1980 and alt yrs) Loken. Schlotthauer
Economic and biologic relationships of infectious and noninfectiouS diseases of wildlife

VPB 8600. ADVANCED VETERINARY PARASITOLOGY. (Cr ar; prereq #; offered 1978-79 and alt yrs) Bemflck
Parasites of domestIc animals with emphasis on their identification

VPB 8648, PROBLEMS: VETERINARY PARASITOLOGY. ICr ar; prereq #) Gnfflths. staff

Veterinary Pathology
Professor

Harold J, Kurtz. DVM,. Ph,D,. director 01
graduate study

Donald M, Barnes, DVM, PhD
Kenneth H. Johnson. DVM" PhD,
Victor Perman. DVM. Ph D,
Jay H, Sautter. DVM. PhD,
Jerry B, Stevens. DVM" PhD,

Associate Professor

Robert H, Busch, DVM, PhD,
DaVid W. Hayden, DVM. Ph D
George R. Ruth, DVM" PhD
Ronald E Werdln. DVM,. PhD,

Assistant Professor

Terrance P OLeary, DVM, Ph,D,
Mary M Walser. VMD. PhD

Degrees Offered-M.S., Plan A and Plan B; and PhD.

Prerequisites-The equivalent of the first 2 years of work in the College of
Veterinary Medicine of this University.

Language Requirement-For the Ph.D. degree, determined by the major
adviser.

Final Examination for Master's Degree-Oral.

Minor Requirements for Students Majoring in Other Fields-Students must
have approval of the director of graduate study.

VPB 5504, VETERINARY CLINICAL PATHOLOGY, (3 cr; prereq 5503 or #) Perman, Stevens
Technique, application, and interpretation of laboratory tests used In clinical diagnosis.

VPB 5511. DISEASES OF THE PIG. (2 cr: prereq regis vet med, 4th yr or grad sludent or #) Kurtz
Illustrated lectures on the pathogenesIs and pathology of porcine diseases with emphasIs on the differen·
tial etiologic diagnosis of common clinical disease syndromes

VPB 5513, DISEASES AND MANAGEMENT OF MINK. (2 cr; prereq 5503. regis vet med, 4th yr or grad student or
#) Higbee

Etiology, symptomatology, and treatment of diseases of fur-bearing animals

VPB 5520, VETERINARY CLINICAL PATHOLOGY. (1-3 cr, prereq 5204. #) Perman. Stevens
Application of clinical laboratory methods
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Fields of Instruction

VPB 5521. SURGICAL PATHOLOGY. (3 cr: prereq #) Barnes, staff
Preparation and Interpretation of surgical and necropsy specimens,.

VPB 5522. DIAGNOSTIC PATHOLOGY. (5 cr: prereq #) Barnes
History, nE!Cropsy lesions, aboratory results, and histopathology in the diagnosis of animal diseases.

VPB 5523. PATHOLOGY OF SPONTANEOUS DISEASES OF LABORATORY ANIMALS. (2 cr: prereq #: offered
1979-80 and alt y";) Kurtz

Gross and microscopic pa:hology of laboratory animals

VPB 5524. PATHOLOGY OF SPOIIITANEOUS DISEASES OF POULTRY. (3 cr: prereq #: offered 1978-79 and alt
yrs) Barnes, Wals"r, staff

Gross and microscopIc pathology of spontaneous diseases of chickens. turkeys, and game birds,

VPB 8500. SEMINAR: VETERINARY PATHOLOGY. (1-3 cr: prereq 5203. #) O'Leary

VPB 85015. 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 microscop·
ie 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
EmphaSIS on gross and microscopic changes associated with specific infectious and noninfectious
diseases of domestic animals. Requires completion of a special project selected in conjunction with
course instructor

VPB 85035.' ADVANCED DIAGNOSTIC PATHOLOGY. (3-5 cr: prereq 85(11 or Path 5101 and #) Staff
EmphaSIS on gross and MiCroSCOPiC changes associated with specific infectious and noninfectious
diseases of domestic animals. Requires completion of a specIal project selected in conjunction with
course Instructor.

VPB 8530. ONCOLOGY_ (4 cr: prereq #: offered 1978-79 and alt yrs) Kur:z
Spontaneous and Induced avian and mammalian neoplasms With omphasis on diagnosis.

VPB 8531. VETERINARY NECROPSIES. (Cr ar: prereq #) Stafl
Necropsy techniques, examinatIon ot tIssue sectIons, and preparation 01 records.

VPB 8532. COMPARATIVE NEUROPATHOLOGY. (2 cr: prereq #: offereel 1978-79 and alt yrs) Kurtz
Gross ana microscopic pathology of spontaneous neurologic dis83ses of animals.

VPB 8533. PROBLEMS: PATHOLOGY. (Cr ar: prereq #) Johnson. Sfaft

VPB 8534. PROBLEMS: CLINICAL PATHOLOGY. (Cr ar: prereq #) Perman. Sfevens

Veterinary Physiology and Pharmacology
Professor

Gary E. Duke. Ph.D, director 01 graduale study
Harold E. DZiuk. DVM.. PhD.
Archie L. Goo,j, VMD, Ph.D.
Everett C. Shcrl, 0 V M, PhD.
Clarence M. Stowe, V.M.D., Ph.D.

Associate Pro lessor

Grace W Gray, PhD.
Edward F. Jankus. D.V.M., Ph.D.
Sally E. Jor(jensen, Ph.D.
John P. Sullivan. D.V.M. PhD.

Degrees Offered-M.S., Plan A and Plan B; and Ph.D.

Emphases Available Within the Major-Digestive tract of mammals and birds,
autonomic pharmacology, circulation, endocrine glancls, temperature regulation.

Prerequisites-Bachelor's degree in biology or a related subject, such as veteri-
nary medicll1e and animal science.

Language Requirement-None.

Final Examination for the Master's Degree-Generally oral.

Minor Requirements for Students Majoring in Other Fields-Flexible; depen
dent upon student's background. If the student does not have a D.v.M. degree or
equivalent:

a. Master's Degree--Minimum of 9 credits in the discipline.
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Veterinary Medicine

b. Doctor's Degree-Proficiency in veterinary anatomy and material covered in
VB 5306,5307,5308,5309,5310, or VB 5400, 5401, 5402. The remaining
credits, to bring the total to 21 to 25, may be selected from courses offered in
the Department of Animal SCience and in the Medical School.

VB 52101. VETERINARY BIOCHEMISTRY. (4 cr: prereq #) Jorgensen. Shorf
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.

VB 52111. VETERINARY BIOCHEMISTRY LABORATORY. (1 cr; prereq #) Jorgensen
Basic biomedical laboratory techinques and analyses of biological materials (pH and buffers. spectropho
tometry. chromatography, electrophoresIs, enzymes).

VB 5212w. VETERINARY BIOCHEMISTRY AND NUTRITION. (4 cr; prereq #) Jorgensen. Short
Metabolism in spectflc body tissues: problems In metabolism. Nutnent requirements and functions in
large and small ammals; sources of nutnents In animal feeds.

VB 5306, 5308, 5310. ANIMAL PHYSIOLOGY. (5 cr for 5306, 5 cr lor 5308.3 cr for 5310: prereq #)
Physiology of circulatory. respiratory, digestive. urinary, nervous, endocrine, and reproductive systems of
animals.

VB 5314. NEUROETHOLOGY. (3 cr; prereq 3301 or 6 cr systemic physiology. Bioi 5051 or #)
(Same as AnSc 5314) Current concepts of neurological and neurochemical bases of animal behavior.
including reception, coding, transmission, and storage of mformation: levels of integration, central
control of input and output: spontaneity, development, and learning

VB 5320w. AVIAN PHYSIOLOGY. (3 cr; prereq 3301 or 6 cr systemic physiology or equiv, #; offered 1979-80 and
alt yrs) Duke

Physiology of various species of wild and domestic birds.

VB 53210. ADVANCED AVIAN PHYSIOLOGY. (1 cr; offered 1980 and alt yrs) Duke
Survey of physiology of some phenomena characteristic of nondomestic avians and mammalians, annual
reprlJductive cycles, circadian rhythms, hibernation, and torpidity.

VB 5322. PHYSIOLOGY OF REPRODUCTION. (5 cr; prereq 6 cr systemic physiology)
(Same as AnSc 5322) PrinCiples of reproductive phySiology with emphaSIS on endocrinological aspects.

VB 53240. SEMEN PRESERVATION AND ARTIFICIAL INSEMINATION. (4 cr; prereq 5322 or #; offered 1980 and
alt yrs) Graham

(Same as AnSc 5324) ChemIstry of gametes and reproductive secretions: preservation of spermatozoa,
with emphasis on cryogenic methods: artifiCIal msemination: and factors influencing reproductive perfor
mance.

VB 5325w. PHYSIOLOGY OF FERTILIZATION AND GESTATION. (4 cr; prereq 5322 or #; offered 1979 and altyrs)
(Same as AnSc 5325) Physiological events occurring during gametogenesIs, capacitation, fertilization, the
period of embryo, the period of fetus, and parturition.

VB 53260. IMMUNOREPRODUCTION. (4 cr: prereq 5322 or #; offered 1979 and alt yrs)
(Same as AnSc 5326) Blood groups and polymorphic proteins affecting reproduction, immunoglobulin
formation, antigens of semen, ova and genital secretions, immunopathology, maternaHetalmcompat\bili+
ty, antibodies to hormones.

VB 5330. WILD BIRD MEDICINE. (2 cr; prereq 4th yr vet med or #) Duke
Briefly summarizes important aspects of avian anatomy and physiology. Survey of diseases common to
wild birds and surgical repair of common injuries and fractures.

VB 5400, 5401. VETERINARY PHARMACOLOGY. (4 cr per qtr; prereq 5310 or eqUiv or # for 5400 .. 5400 or # for
5401) Gray

General principles of drug action: pharmacology of ions, autonomic drugs. neuromuscular drugs, gastro
intestinal drugs, antihistamines, cardiovascular drugs, diuretiCs, sterOids, local and general anesthetiCS,
analgesics, analeptics, tranquilizers, antibiotiCS, anthelmintlcs, ant!protoloan drugs, others, applications
in domestic animals.

VB 5402. VETERINARY CHEMOTHERAPY. (2 cr; prereq VB 5400, 5401 or #)
Pharmacology, toxiCity, interactions, residues, and uses of antibiotics, sulfonamides, nitrofurans, arseni·
cals, and anthelmintics in large and small animals.

VB 8307w. ANIMAL PHYSIOLOGY LABORATORY. (2 cr, prereq 5306 or~5306 or #; grad students must register
for thiS course Instead of 5307)

Laboratory experiments performed by students under staff supervision In following physiologIcal areas:
blood and circulation. respiration, and smooth muscle.

VB 83090. ANIMAL PHYSIOLOGY LABORATORY. (2 cr; prereq 5308 or <5308 or #)
Laboratory experiments performed by students under staff supervision in following physiological areas:
kidney, excitable tissues, metabolism, and reproduction.
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VB 8330. SEMINAR: PHYSIOLOGY AND/OR PHARMACOLOGY. (Cr ar; prereq #)

VB 8335. PHYSIOLOGICAL AND PHARMACOLOGICAL RESEARCH TECliNIQUES IN LARGE ANIMALS. (2 cr;
prereq #) Staff

Laboratory procedures involving cardiovascular system, drug distr'ibution, and 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 mdependent problem of mutuallnt(~restto graduate student and adviser.

VB 8448. PROBLEMS IN VETER.INARY PHARMACOLOGY. (Cr ar; prereq 5401 or equlv or #) Gray

Veterinary Surgery, Radiology, and Anesthesiology
Professor

Edward A Usenik, DVM, PhD., director
of graduate study

Timothy H. Brasmer. DVM., F'hD
Griselda F. Hanlon. DYM., M S
Carl R Jessen, DVM, PhD
Donald W JOlnson, DVM, Ph.D
Merle Loken. MD, Ph.D
Victor Perman, DVM, Pt,D
Francis A Spurrell, DVM, Ph D

C Larry Stowe, DVM, PhD.
Frederick H. Van Bergen, M.D.
Larry J. Wallace D.VM, Ph.D.

Associate Prcfessor

Charles J. McGrath. DYM.
Alan J lipowltz. D.V.M , M.S.

Assistant Pro;fessof

Larry C Bcoth, DVM M.S

Degrees Offered-M.S, Plan A and Plan B; and Ph.D.

Emphases Available Within the Major-Large animal surgery, small animal
surgery, radiology, and anesthesiology.

Prerequisites-D.V.M. degree or its equivalent.

Entry Date-Students may begin in any term, but entry in fall quarter is preferred.

Language Requirement-None.

Final Examination for the Master's Degree-Written or oral or both, at the
discretion of the graduate faculty.

CVM 5350. PRINCIPLES OF VETERINARY SURGERY. (4 cr; prereq 5150 or #) Brasmer, Lipowitz, Usenlk,
'Nallace

FundamnntaJs of surgery applIed to the various tissues and systems of the body: prInciples of anesthesia;
preOperEltlve evaluation; postoperative care. Includes laboratory applicatIOn

CVM 5351. VETERINARY SURGERY. (5 cr; prereq 5350 or #) Brasmer, lipowllz, Wallace
Common surgical procedures for large and small animals.

CVM 5352. VETERINARY SURGERY. (3 cr; prereq 5351 or #) Booth, U:;enlk

LACS 5355. LARGE ANIMAL SURGERY LABORATORY. (1 cr: prereq 5352 or #) Booth, Usenlk

SACS 5356. SMALL ANIMAL SURGERY LABORATORY. (1 cr; prereq 5352 or #) Llpowltz

SACS 5360. SMALL ANIMAL ORTHOPEDICS. (3 cr, prereq regis vel merl, 4th yr or grad student or #) L'powltz.
Wallace

Discussion of small animal orthopedic problems. With application of surgical procedures to effect correc
tion

LACS 5365. LARGE ANIMAL ORTHOPEDICS. (2-3 cr. prereq regis vet rred. 4th yr or grad student or #) Booth,
Usenlk

DiSCUSSIon of equine gaits 3'1d specific types of lameness. Signs, causes, dlagnostlc prinCIples, and
treatments.

LACS 5366. ABDOMINAL SURGERY IN THE BOVINE AND EQUINE SPECIES. (2 cr; prereq regis vet med, 4th yr
or grad student or #1 Booth, Usenik

SpecifiC diagnoses, diagnostic procedures, and surgical treatments of abdominal diseases in the cow and
horse.

LACS 5367. SURGICAL DISEASES OF THE MAMMARY GLAND. (2 cr. prereq regis vet med, 4th yr or grad
student or #) Usenlk

Etiology, diagnosis, and treatment of congenital and acquired surgical diseases of mammary gland, with
emphaSIS on bOVine spe:::!es.
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SACS 5380. ANESTHESIOLOGY. (2 cr: prereq CVM 5150) McGrath
Fundamentals of anesthesia of animals as used in veterinary hospitals and clinics

SACS 5450. VETERINARY RADIOLOGY. (3 cr; prereq CVM 5150 or #) Hanlon. Jessen
Preparation and interpretation of radIographs and fluoroscopic examinatIOns; radiant energy as a thera
peutic agent; protective measures against radiation hazards.

SACS 5451. ROENTGEN DIAGNOSIS OF DISEASES OF THE SKELETAL SYSTEM OF SMALL ANIMALS. (1 cr;
prereq 5450 regis vet med, 4th yr or grad student or #) Hanlon

LACS 5452. ROENTGEN DIAGNOSIS OF DISEASES OF THE SKELETAL SYSTEM OF LARGE ANIMALS. (1 cr;
prereq 5450 regis vet med, 4th yr or grad student or #) Hanlon

CVM 5495. SPECIAL PROCEDURES IN DIAGNOSTIC RADIOLOGY. (Cr ar; prereq 5450 or equiv and #) Hanlon,
Jessen

Special procedures involving contrast material for gynecologic, urologic, cardiovascular, neurologic,
pulmonary, and gastrointestinal roentgenology commonly used In veterinary mediCine. One credit equals
approximately 10 lecture hours, 30 laboratory hours, or 40 hours of paper preparation.

LACS 8390. SEMINAR: VETERINARY SURGERY. (Cr ar; prereq 5360. 5365 or equlv, #) Usenlk, Wallace

SACS8391. ADVANCED SMALL ANIMAL SURGERY. (Cr ar; prereq 5360 orequiv, #) Brasmer, L,POWltZ, Wallace
Surgery of vanous systems In small animals with preoperative and postoperative evaluation and treatment.

LACS 8392. ADVANCED LARGE ANIMAL SURGERY. (Cr ar; prereq 5365 or equiv. #) Booth, Usenik
Surgery of various systems In large animals with preoperative and postoperative evaluation and treatment.

LACS 8393. PROBLEMS IN LARGE ANIMAL ORTHOPEDICS. (3 cr; prereq 5365 or equiv, #) Booth Usenlk

SACS 8394. SURGERY OF THE GASTROINTESTINAL SYSTEM. (Cr ar; prereq 5201 or equiv, #) Lipowitz,
Usenlk, Wallace

SACS 8395. SURGICAL DISEASES OF THE MAMMARY GLAND OF DOMESTIC ANIMALS. (3 cr; prereq 5365 or
equlv, #) Usenlk

SACS 8396. ADVANCED VETERINARY ANESTHESIA. (Cr ar; prereq 5380 or equiv) McGrath
Principles of anesthesia; administration of local, regional, and general anesthesia In large or small
animals.

LACS 8397. LARGE ANIMAL ANESTHESIA. (Cr ar; prereq 5380 or equlv, #) McGrath
Special problems associated with anesthesia of large animals.

SACS 8410.' SURGICAL PHYSIOLOGY. (2 cr, prereq 8391 or equiv, #) Brasmer, LIPOWltZ, Wallace
Macro and micro physiological changes that occur in the animal body as the result of surgical disease and
intervention.

SACS 8420.' NEUROSURGERY. (3 cr; prereq 8391 or equiv, #) Brasmer, staff
Treatment of surgIcal diseases of animal nervous system, including pathophysiology 01 these diseases.

SACS 8430. THORACIC AND CARDIOVASCULAR SURGERY. (3 cr; prereq 8391 or equiv, #) Brasmer. Wallace
Advanced surgical management of diseases of the thorax and cardiovascular system.

SACS 8471.' THERAPEUTIC RADIOLOGY. (2 cr; prereq 5450 or equlv, #) Jessen
General procedures In therapeutic radiology presently avallable In veterinary medicine.

SACS 8480. SEMINAR: VETERINARY RADIOLOGY. (1 cr; prereq 5450 or equiv. #) Hanlon, Jessen
Current reviews, reports, and diSCUSSion of problems.

SACS 8483. ABDOMINAL ROENTGENOLOGY. (Cr ar [max 3 cr); prereq 5450 or equiv, #) Hanlon, Jessen
Soft tissue roentgenology of abdominal structures with emphasIs on the gastrointestinal system. Liver,
spleen, and vascular structures of abdomen. One credit equals approximately 10 lecture hours, 30
laboratory hours, or 40 hours of paper preparation

SACS 8484. UROLOGIC AND GYNECOLOGIC ROENTGENOLOGY. (Cr ar [max 3 cr]; prereq 5450 or equlv, #)
Hanlon, Jessen

Soft tissue roentgenology with emphasis on urologic roentgenology. One credit equals approximately 10
lecture hours, 30 laboratory hours, or 40 hours of paper preparation

SACS 8485. THORACIC ROENTGENOLOGY. (Cr ar [max 3 crl; prereq 5450 or equiv, #) Hanlon, Jessen
Soft tissue roentgenology of structures within the thorax with emphasIs on pUlmonary and mediastinal
roentgenology. One credit equals approximately 10 lecture hours, 30 laboratory hours, or 40 hours of
paper preparatIOn

SACS 8490. PROBLEMS IN DIAGNOSTIC ROENTGENOLOGY. (Cr ar; prereq 5450 or equiv, #) Hanlon, Jessen
Problems associated wIth dlag;lostic procedures and thelT interpretatIon.

SACS 8491. FUNDAMENTALS OF NUCLEAR MEDICINE. (3 cr; prereq #) Jessen
(See Rad 5511) lecture and laboratory exercIses 10 orient !he graduate student In medIcal sCIences to
principles and applications of radioisotopes In medlcme.

SACS 8492. RADIATION BIOLOGY. (3 cr; prereq 8491 or equiv, #) Jessen
Lectures on effects 01 irradiation on liVing systems, especially diseases of animal kingdom.
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WATER RESOURCES
There is no department of water resources, and no graduate major or minor has

been established in water resources. Rather, a graduate specialization in water
resources is a multidisciplinary effort involving departments in the physical, biologi
cal, and social sciences, and the graduate degree will be earned in a major field
already established in one of the departments listed. The principal departments
involved and their areas of specialization as 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

Entomology. Fisheries. and Wildlife

Environmental Health

Forestry

Plant Pathology and Physiology

Social Sciences

Agricultural and Applied Economics

Geography

Law

Public Affairs

AREA OF SPECIALIZATION

Irrigation and clrainage. hydrology, erosion
control, agricultural waste management,
environmental control

Hydrology, hydromechanics. sanitary
engineering. water resources management

Hydrogeology, geophysics. limnology

Soli physics. climatology. nutrient and residue
pollution

Ecology. freshwater ecology. aquatic ecology

Fisheries b,olo,'Y and management. wildlife
biology and management. Ichthyology

Environmental biology. groundwater supply,
water quality

Forest hydroloqy, outdoor recreation,
watershed management

Plant-water relationships

Resource economics. recreation economics

Climatology, cartography, environmentalism

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 bacca
laureate 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 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 depart
ments. Prior training in water resources is not requirerd; however, certain course
work required of undergraduates in the major chosen may have to be completed
without graduate credit by a student newly entering that discipline.

Minor interests are most often chosen within the same broad science group as
the major, to take advantage of the student's undergraduate preparation. The stu
dent may, however, 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 the,se facilities may be used in connection with thesis work.
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Afro-American Studies

WILDLIFE
See Entomology, Fisheries, and Wildlife.

ZOOLOGY (Zool)
Professor

Judson 0 Sheridan, director of graduate study
Marion A. Brooks-Wallace
Agustin P. Dalmasso
William S. Herman
Robert G. McKlnnel1
David J. Merrell
William D. Schmid
James C Underhill
Dwain W. Warner

Associate Professor

Elmer C Birney
Donald E Gilbertson
Stuart F _Goldstein
Charles W. Huver
Akhouri Sinha

Degrees Offered-M.S., Plan A and Plan B; and Ph.D.

Prerequisites-For major work, 15 credits of biology, chemistry through or
ganic, 1 year of physics, and mathematics through calculus. For minor work, 10
credits in a general zoology or biology sequence. Scores on the aptitude and ad
vanced biology sections of the Graduate Record Examination and three letters of
recommendation are required; they should be sent to the director of graduate study
in the Department of Zoology.

Language Requirement-For the master"s degree, none For the doctor"s de
gree, one foreign language.

Doctor's Degree-Every candidate for the Ph.D. in zoology is encouraged to
complete a period of residence at a field biological station.

Master's Degree Final Examination-Oral.

For course listings, see either Ecology and Behavioral Biology or Genetics and
Cell Biology.

COURSES IN WHICH GRADUATE CREDIT
MAY BE EARNED

Degree programs do not exist in the following fields. However, students may
earn graduate credit in courses in these fields when program related.

Afro-American Studies (Afro)
Professor

George D. King
John P. Ward

Associate Professor

Onwuchekwa Jemie (on leave 1978-79)
John M. Taborn

Assistant Professor

Victoria B Coifman

5001. LAW AND SOCIETY: A MINORITY POINT OF VIEW. (5 cr; prereq Pol 1001 or #) Ward
Afro-American history from thE: point of view of American constitutional development as it relates to the
American black community
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5002. LAW ANI) SOCIETY: A MINORITY POINT OF VIEW-RESEARCH. (5 cr prereq 5001) Ward
Conti nuation of 5001, Research seminar with principal emphasis or major piece of investIgation requiring
and showing scholarshIp

5072. RACISM: SOCIAUPSYCHOLOGICAL CONSE~UENCESFOR BLAGK AMERICANS. (4 cr, §3072) Taborn
Racism and its effects on black Americans, focusing on its definiti.)ns, determinants, and dynamics, and
presente,j in a experiential context whereby students apply models that reflect individual and institutional
racism o,:::curring In mtlleu relevant to Interests

5101.5102.5103. BLACK WOMEN. 14 cr per qtr)
Thoughts, feelings, and reeds of black women In their environments and forces acting upon them.

5201. THE BLACK COMPOSER: CONTRIBUTIONS TO WESTERN MUSIC: AND CULTURE. (4 cr; prereq 1301 or
:l105 or 3301 or Mus 3706 or Mus 3709, grad student or 4) Southall

Musical achievements at black Americans in classical music.

5301.5302. AFRICAN LITERATURE. (4 cr per qtr) Jemie
Survey of the literature of contInental Africa, lrom oral traditions to contemporary writings in English,
French, and African languages, All readings in English. 5301. Prcse fiction. 5302: Poetry and drama.

5401. INSTITUTIONALIZATION OF RACISM. 1877·1900. (5 cr) King
Social, political. and economic: forces that resulted in the ImpOSition of second-class citizenship on black
Amencans.

5402. THE INSTITUTIONALIZATION OF RACISM. 1877·190o-RESEARCH. (5 cr; prereq 5401, grad student and
iI) KIng

Researc~l seminar on SOCial, political, and economic forces between 1877 and 1900 as they related to black
Amencans

5551·5552. USE OF ORAL DATA IN AFRO·AMERICAN HISTORY. (4 cr per qtr) COllman
Oral date, available for rec::mstruct'lng Afro-American history; how to gather, analyze, and utilize these data.
5551 Afncan oral data: methodology developed In Atnca; Afro·t,mencan sources. 5552: Methodology
developed In Afnca applied to Afro-Amerrcan oral data

5553. USE OF ORAL DATA IN AFRO·AMERICAN HISTORY: PRACTICUM. (4 cr; prereq 5551, 5552 and #)
C:::oifman

Collectlc n of oral testimony frc,m persons knowledgeable about the Afro-American past, including African,
Caribbean, and other informants. Transcribing Information to written form. Analyzing and utillzing infor
mation 111 conjunction with other written sources when feasible.

5595. BLACK POETRY. 1939·1947. (4 cr, §Engl 5596) Jemie
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. §Engl 5597) Jemie
Atro-Amerlcan poetry since 1939, work of Langston Hughes, Melvin Tolson. Robert Hayden, Gwendolyn
BrookS, AmI" Baraka, Don Lee, NikkI GIOvannI. SonIa Sanchez, Hnd the "last poets."

5800. AFRICAN STUDIES INTERDISCIPLINARY SEMINAR. (4 cr)
Staffed t,y cooperating la::ulty from the social sCiences and human'lties. Emphasis on selected themes that
benefit from InterdiSCiplinary analySIS

5900. SENIOR SEMINAR. (2-4 or; pcereq Jr. sr or grad student)
Student~;will study and hear scholars in Afro-American studies and develop research projects for presen
tation to the semInar.

5970. DIRECTED STUDIES. (1-6 cr: prereq #; qualifIed sr and grad stu,jents may register with # for work on
tutorlat basis) Staff

American Indian Studies (Amln)
Associate Professor

Timothy Dunnigan
Russell G. Thornton

AssIstant Prc,fessor

Elgie Raymond

Lecturer

Larry B. Leventhal

American Indian studies is the endogenous consideration of traditional and
contemporary Indian nations. tribes. bands. and groups located in what is now the
United States. Canada. and northern Mexico.
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Chicano Studies

LANGUAGE AND CULTURE

5020. LINGUISTIC STRUCTURES OF OJIBWE. (4 cr per qtr [max 12 crl: prereq Ling 1001 or 3001 or 5001 or #)

Dunningan
Analysis of Ojlbwe grammer

5030. LINGUISTIC STRUCTURES OF DAKOTA. (4 cr per qtr [max 12 cr) prereq Ling 1001 or 3001 or 5001 or #)

Dunnigan
Analysis of Dakota grammer.

5048. INDIANS OF THE UPPER MIDWEST. (4 cr: prereq 3111, 3002 or #1 Statf
The history, social structure. and mtertflbal relations of American Indian tribes In the Upper Midwest.

TRIBAL ARTS AND MUSIC

5214. AMERICAN INDIAN MUSIC: VOCAL SURVEY. (4 cr: prereq #)
Vocal technique, instrumental accompaniment, and song traditions among native North Americans

5215. AMERICAN INDIAN MUSIC: TRADITIONAL SINGING AND DANCE. (4 cr: prereq 5214 or #)
Traditional dances of native North Americans History, step patterns, and songs of selected American
Indian dances

CONTEMPORARY ISSUES

5322. CONTEMPORARY INDIAN EDUCATION. (4 crl
Cntical Issues In the education of American Indian youth

5332. CONTEMPORARY ISSUES IN INDIAN LAW.{4 cr: prereq 3131 or #1 Leventhal
Specific questions In Indian law currently under the spotlight of court litigation. legislative mquiry.
administrative hearings, or Indian activism

5341. CONTEMPORARY INDIAN MOVEMENTS. {4 cr} Thornton
Indian organizations and social movements during the 20th century

TRIBAL DEVELOPMENT

5411. URBAN INOIAN COMMUNITIES. (4 cr: prereq 3061 or 3311 or #)
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 3061 or 3112 or #) Raymond
Sources, nature, and consequences of social and economic development and change in Indian communi
ties.

5423. TRIBAL POLICY AND PROGRAM ANALYSIS.{4 cr: prereq 3112 or 3311 or #1 Raymond
Tribal policy, formulation processes, selected policy Issues: related programs and services.

SPECIAL TOPICS

5920. SEMINAR IN AMERICAN INDIAN STUDIES. (Cr ar: prereq stated In Hle Class Schedule) Staff
TopIcs In American Indian history, selected on a year-to~year basIs

5960. TOPICS IN AMERICAN INDIAN STUDIES. ICr ar, prereq 3061 or #1 Staff
Topics listed In the Class Schedule

TUTORIAL

5990. DIRECTED RESEARCH. (4-15 cr, prereq by petition. only) Stalt
Independent research under the gUidance of a laculty member

Chicano Studies (Chic)
5970. DIRECTED STUDIES. ICr ar: prereq #)
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History of Science and Technology (HSci)
Professor

Roger H. Stuewer, coordinator
Edwin T. Layton

Associate Profvssor

Alan E. Shapiro

Assistant Professor

Malcolm J. Kottler

There is presently no department or program in the history of science and
technology, Students may wish to use graduate courses in the field in support of their
majors or minors in existing departments or programs. Students interested in this
area should consult with one of the faculty members listed above.

5011. THEORIES OF LIGHT AND COLOR. (4 cr) Shapiro
Physical ald physiological theories of light and color from the 17th century (Kepler, Descartes, Newton,
Huygens) through the 19th century (Young, Fresnel, Maxwell, Helmholtz). Methodological and philosophi
cal aspects of the theories.

51111. PHYSICAL SCIENCES IN ANTIQUITY. (4 cr) Shapiro
Mathemat'cs 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, §3:W3)
5201. Antiquity to 1700. Biology, medicine. and natural history ;n anllquity· Hippocrates, Aristotle, Galen.
Revival of blOlogy In RenaIssance and 17th century: Vesallus and anatomy. Harvey and circulation. 5202:
Physiology and cell theory since 1700. Conceptual development of various branches of modern biology:
physiologY'. che~istry, and the experimental method: embryology, descriptive and experimental: cytology
and microscopy, 5203: Evolution and genetics since 1700 Darwin and evolution: Mendel and genetIcs;
biology and society; race and eugenics.

5242. EVOLUTION BEFORE AND AFTER DARWIN. (4 cr; prereQ Bioi 1011 or 1101 or #)
Philosophical conceptlor: of species; natural theology, design. and providential creation of species:
Lamarck and evolution before Darwin; catastrophist and uniformitarian geology: Darwin and the back
ground of the Origin; Darwn's early critics: evolutionary theory, 188;~ to modern synthesIs; social Darwin·
Ism.

5825. PHYSICS AND SOCIETY IN 20TH·CENTURY AMERICA. (4 cr, §3825, §3835) Stuewer
Nmeteenttl-century heritage: 20th-century discoveries, physical theories: growth Of physics;n Amenca
after World War I; Intelleclual migration 01 the 1930s; nuclear phySICS, the Manhattan prOfect, and the
atomic bOllb; spies, McCarthyism and Oppenheimer; current and past contributions of Minnesota physi
Cists,

5970. DIRECTED STUDY. (1-5 cr; prereq #)

5924. HISTORY OF 19TH·CENTURY PHYSICS. (4 cr. §Phys 5924; prereQ general physics or #) Stuewer
Internal conceptual developments In phYSICS (Young. Fresnel, Oersted, Ampere. Faraday. MacCullagh,
Maxwell, Hertz, Lorentz, Lavoisier, Rumford, Dalton, Mayer. Joule, Helmholtz, Carnot, ClaUSIUS, Kelvin.
Boltzmann. Mach, etc.). Relationships 01 these developments to sJclal. philosophical, and theological
influences.

5925. HISTORY OF 20TH-CENTURY PHYSICS. (4 cr, §Phys 5925; prereq general physics or #) Stuewer
Internal conceptual developments in relativity (Michelson, Lorent;~, POincare, Einstein, etc.), quantum
mechanics (planck, Einste,n, Rutherford, Bohr, Sommerfeld, Ehrenfest, Paull, Millikan, Compton, Heisen
berg, de Broglie, Schrodinger, Born, etc.), and nuclear phYSICS (Chajwick, Gamow, Fermi, etc.). Relation
ships of these developments to SOCial, philosophical, and theological influences.

5970. DIRECTED STUDIES. (1-1!; cr; prereq #)

5990. DIRECTED RESEARCH. (1-15 cr; prereq #)

8970. DIRECTED STUDIES. (1-5 cr per qtr [max 15 cr]; prereq #)

8990. DIRECTED RESEARCH. (1-5 cr per qtr [max 15 cr]; prereq #)

Phys 5923." HISTORY OF 16TH- TO 18TH-CENTURY PHYSICS. (4 cr; p",req general physics or #) Stuewer

Phys 8900." SEMINAR: HISTORY OF 20TH-CENTURY PHYSICS. (1-3 cr; prereq #) Stuewer

Humanities (Hum)
5023. ART AND POLITICSOFTHE NORTHERN RENAISSANCE. (4 cr; prereq introductory course work In one of

the following'. humanities, history, philosophy, polit'lcal science, art history, mus"lc history or
French, Italian, Dutch or English literature)
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Latin American Studies

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.

5030, HUMANITIES PROSEMINAR. (3 cr per qtr: limIted to 15 students: prereq sr)
Integrated review of humanities matenals: arts, sciences, and civilization.

5030H. HONORS COURSE: HUMANITIES PROSEMINAR. (3 cr: for honors candidates in humanities and others
with overall B average or better: limited to 15 students. prereq sr and #)

5063. POLITICAL THEORY AND UTOPIA. (4 cr. §Pol 5663: prereq Poll 001 or 9 cr social science or #)
Great utopias from viewpoint of political theorist: ideal of planning in Ideal states: achievement of utopta:
stability and change in great utopias: problem of authority and law; anarchist. socialist, and conservative
utopias.

5910, TOPICS IN HUMANITIES. (3-5 cr per qtr [max 15 cr]: prereq jr, sr or grad student)
Topics speCified in Class Schedule.

Information and Agricultural Journalism (AgJo)
Professor

Harold B. Swanson

Assistant Professor

Donald L. Breneman

5301. FUNCTIONAL PHOTOGRAPHY. (4 cr; prereq #) Breneman
Using photography In communicatIng sciences to vanous audiences Selection and operatIon of equip
ment: planning use of photography for teaching, group presentations, publication. and mass media.

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 AND MEDIA BEHAVIOR. (3 cr; prereq 3530 or equiv journalism course
Or #) Swanson

Behavior and characteristics of mass media reaching rural and agricultural audiences; analysIs of re
search; examples of promotional, informational. and educational programs communicated through rural
medIa; theoretical approaches to problems of rural mass media.

5535. COMMUNICATIONS tN INTERNATIONAL AGRICULTURAL DEVELOPMENT. (3 cr; prereq 3530, or Jour
1001 and Jour 1101. or #) Swanson

US. and foreign rural communications as developing tools. Designed to help develop ability to plan and
execute communicatIOn programs In developing nations.

5600. TRANSFER OF TECHNOLOGY. (4 cr. §Rhet 5600; prereq one of the following: Rhet 3257. 3551. 3562. Jour
5133, Engl 3085, PubH 5070 or #)

Methods for transferring SCIentific and technical knowledge and practice from individuals and organiza
tions who possess It to those who need it. Includes review of diffUSion and transfer methods at different
technical levels.

5936." SPECIAL PROBLEMS IN AGRICULTURAL COMMUNICATION. (Cr ar: prereq #) Breneman. Swanson
Problems related to specltic aspects of student's program of study.

Latin American Studies (LAS)
Professor

Glenn Hendricks, chairman

5101-5102t· METHODS AND SOURCES FOR LATIN AMERICAN STUDIES. (3 cr per qtr; prereq jr or sr or grad
student, reading knowledge of Spanish or Portuguese or #)

Research sources, particularly bibliographic; reference materials and principal works within each disci
pline, 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.

5970f.w.s. DIRECTED STUDIES. (Cr ar; prereq #)
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Fields of Instruction

Rhetoric (Rhet)
Professor

L. David Schuelke. PhD., heall
James E. Connolly, PhD.
Thomas E Pearsall, Ph.D.
Eugene S. Wflght, Ph.D.

AssocIate Professor

Wesley J. F. Grabow, Ph.D.

Assistant Professor

Earl E. McDowell. Ph.D.
Lyman K. S,ell, PhD.

Students interested in majoring in this program stlOuld consult the College of
Agriculture Bulletin or the Department of Rhetoric.

5100. TECHNICAL COMMUNICATION: SPECIAL PROBLEMS. (Cr ar; prereq #)
SupervIsed reading, research, and work on advanced technical communication projects not covered in
regularly scheduled COUrBes.

5150. DIRECTION OF TRAINING IN BUSINESS AND SERVICE ORGANIZATIONS. (4 cr; prereq fr communica-
tIOn or equlv) Grabow

Business, industrial, and service organizations and their in·post and out-post training programs. Scope
and sequence of specialized traming 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
selected business or service organization and descriptive research concerning the effectiveness of the
program involved.

5165. STUDIES IN ORGANIZATIONAL COMMUNICATION, CONFLICT, jI,ND CHANGE. (4 cr; prereq Ir commu-
nication 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 meth
ods of problem Identification and diagnosis. Change processes an(j applications to actual organizational
settings

5170. MANAGERIAL COMMUNICATIONS. (4 cr) Steil
Systematic analysis of cor1munlcation techniques and procedures for the manager Emphasis on manag
er's ability to aChieve vertical and hOrizontal understanding and acceptance. Readings, guest speakers,
term prOJect.

5175. PRINCIPLES OF LANGUAGE DEVELOPMENT. (4 cr) Pearsall
Analysis through history and semantics of prinCiples of the English language. Course IS based on the
premise that an understanding of how English has evolved will generate a more enlightened attitude in its
use.

5180. INTERNSHIP IN TECHNICAL COMMUNICATION. (Cr ar; prereq technical communication major) Pearsall.
Schuelke

On-the-job expenence With communication problems for technir::al 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 1,'22 and 3562 or 3551 or #) Connolly
Presentalions for specifiC SItuatIons related to technical or scientific tOpiCS. Emphasis on audience
analysis and adaptation, techniques of support and visualization, ::>rganlzation for clarity and accuracy,
and tech'liques for interpreting and answering questions. StUdents make and evaluate technical and
scientifIc presentalions. Seminar reports and professional conference papers.

5258. INTERVIEWING: DYNAMICS OF FACE-TO-FACE COMMUNICATII)N. (4 cr) McDowell
Improvement of Intrapersonal and interpersonal skills in Interviewing situations. Participation in appraisal,
reprimand, complaint, persuasion, and problem-solving techniques; counseling Interviews; and a re
search 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 matenals for
appliction in professional fieles. 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 communicatlcn. Emphasis on application of various
research methods to particular communication strategies or settings.

5551. REPORT AND THESIS WRITING. (3 cr; prereq 3551 or 3562 or #) Pearsall
Organization of reports ard thesIs: library investl gal"lon; presentation of data: methods of documentation.
ReviSion of manuscripts and improvement in writing style.

5561. WRITING FOR PUBLICATION. (4 cr; prereq 3551 or 3562) Wright
Professlcnal as communicator; analysis of markets: professional. trade, and general: information sources
and topic selection; adaplation to spec"lallzed and general reader; writIng and preparing manuscripts for
publicatHJn; marketIng te::hniques.
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Women's Studies

5600. TRANSFER OF TECHNOLOGY. (4 cr, §AgJo 5600; prereq one of the following: 5257. Jour 5133, Eng13085,
PubH 5070 or #) Schuelke

Methods of transferring scientific and technical knowledge and practice from those individuals and
organIzations who possess It to those who need it. Review of diffusion and transfer methods at different
technical levels. Tools. methodologies. and assessment procedures for an actual program of technical or
sCientific subject matter studied. Planning state·of-the-art or frontier technology seminars and impact
analyses for scientists, engineers, or segments of the public 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
preparation. 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)
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

5101. HISTORY OF FEMINISM. (4 cr)
Feminist thought. movements, and acts since 1790. especially m the United States and Great Britam; other
international references.

5301. WOMEN: A SENSE OF IDENTITY. (3-5 cr, §3301. prereq #)
Sex roles (societal expectations, personal values, and personal behaviors). Application of success analy
sis, strength identification, communIcation training. goal setting, and behavior rehearsal to affirm and
develop potential of women.

5311. WOMEN AND THE LAW. (4 cr)
The legal system as it relates to women. Areas of criminal law, welfare law, employment law, corporate law,
alternative delivery systems for legal service, and legal education.

5910. TOPICS IN WOMEN'S STUDIES. (4 cr per qtr [max 12 crJ)
Selected topics supplementing regular disciplinary courses.

5970. DIRECTED STUDY. {1-5 cr per qtr {max 12 crl: prereq # and 6)
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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, education, education (emphasis art), education
(emphasis music), educational administration, educational psychology (school
counseling), English, history, and communicative disorders. Programs for the mas
ter of science degree are offered in biology, chemistry, geology, and physics. In
addition, programs leading to the master of social work and the master of business
administration degrees are offered. A 2-year program leading to the specialist certifi
cate in education is offered in elementary, secondary, and general school adminis
tration. The programs are under the jurisdiction of the dean of the Graduate School
and have admission, candidacy, and degree requirements comparable to their coun
terpart 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 General Information section at beginning of this bulletin).

FINANCIAL AIDS 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 Administration Building, Duluth.

Foreign students are eligible to apply for foreign student tuition scholarships. A
special form is required for this purpose. These awards are usually made during
spring quarter. Foreign students should submit their completed application to the
Graduate School as early as possible. For information, write to the Foreign Student
Adviser, 101 Administration Building, University of Minnesota, Duluth, Minnesota
55812.

Assistantships are normally granted through the individual departments. Infor
mation about them can be obtained by writing the departmental director of graduate
study.

Some residence counseling positions may be available. For information, write to
the Housing Office, 184 Administration Building, University of Minnesota, Duluth,
Minnesota 55812.

Inquiries regarding loan funds, living accommodations, employment, and place
ment should be addressed to the Vice Provost for Student Affairs, 251 Administration
Building, University of Minnesota, Duluth, Minnesota 55812

PROGRAM STATEMENTS
Brief descriptions of the various degree programs are listed below. Further

details are available from the directors of graduate study designated. Course offer
ings 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 Administration Building, Duluth.

Art
Director of Graduate Study-Associate Professor Philip K. Meany.
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Graduate Offerings, Duluth Campus

Degrees Offered-M.A. (Plan B) in education with emphasis in art; M.A. (plan B)
in art with emphasis in studio art.

Prerequisites for Admission-Interest in teaching or practicing art. The depart
ment will consider applicants who have completed a B.A., B.S., or B.F.A. degree with
an art emphasis for admission to the degree program. In most cases, a portfolio or
slides of original work, or tapes and film of art activities, will be requested. Deficien
cies in undergraduate preparation will be made up concurrently with graduate work.

EDUCATION WITH EMPHASIS IN ART

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 cover the contents of the research
project and its supporti 19 paper.

Suggested Program

Credits
Major--Art Education and Education 20
Related Field-Stud io Art 16
Second Related Field--Art History ~

Total 44

ART WITH EMPHASIS IN 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 recommended 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:3 quarters and summer work
are required.

Suggested Program

Credits
Major--Studio Art 30
Related Field-Art History. . . . . . . . . . . . . . . . . 14

Total 44

Biology
Director of Graduate Study-Associate Professor Stephen C. Hedman.

Degrees Offered-M.S. (Plan A) in biology; M.S. (Plan B) in biology.

Prerequisites for Admission-Introductory biol09Y 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. 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. Stu
dents must submit test scores, not more than 2 years old, from the Graduate Record
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Chemistry

Examination (verbal, quantitative, and analytical sections) and from the 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.

.. Major Requirements-Twenty credits in the major field for both Plan A and Plan
B. The specific courses will be determined by the student and the student's advising
committee.

Related Field or Minor Requirements-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).

Other Requirements-For Plan A, a thesis. For Plan B, additional credits to total
44 and completion of one to three Plan B projects. Candidates following either plan
must present a departmental seminar near the end of their studies and must pass a
written and/or oral jinal examination.

Business Administration
Director of Graduate Study-Professor Hyung K. Kim.

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

Language Requirement-None.

Credit Requirements-A minimum of 45 credits.

Major Field Requirements-A total oj 27 credits in 8000-level courses in busi
ness administration, accounting, and economics. In addition, 9 credits must be
completed in graduate business administration courses that require research pa
pers.

Related Field Requirement-A total of 9 credits in supporting fields.

Chemistry
Director of Graduate Study-Professor James C. Nichol.

Degree Offered-MS. (Plans A and B).

Prerequisites for Admission-Undergraduate chemistry major, including a ju
nior-senior level course in inorganic chemistry, a full year of physical chemistry,
mathematics through calculus, and 1 year of college physics, preferably taught using
calculus. Students lacking some oj these prerequisites may make up dejiciencies
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. Projiciency may be demonstrated by (a) completion of 10 credits of college
work with a grade of B or better, or 15 credits with a grade of C (the equivalent in
transfer credits may be accepted), or (b) earning a passing grade on the language
examination administered by the Graduate School.
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Graduate Offerings, Duluth Campus

Thesis Emphases-For Plan A, analytical chemistry, biochemistry, inorganic
chemistry, organic chemistry, physical chemistry.

Major Requirements-Twenty credits in the major field for Plan A and Plan B;
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 5710,5720,5730,
5740, and 51'50.

Related Field Requirements-Eight credits in a related field(s). Students who
wish to elect a minor for Plan A must complete 9 credits in a single field.

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 taken prior
to initial registration, and attendance and presentation at the chemistry seminar are
required. For Plan B, preparation of three papers in the ma¢r and related fields as
well as a total of 44 credits in graduate courses.

Communicative Disorders
Director of Graduate Study-Professor John T. Hatten.

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

Prerequisites for Admission-Bachelor's dGgree in communicative disorders
(speech patrology) or 49 quarter hours in speech pathology, audiology, and speech
science. Although no specific number of clinical hours are required for admission,
candidates with fewer ttlan 100 supervised hours of clinical practice may need
additional time to compl,ate the degree.

Language Requirement-None.

Major Requirements-Thirty credits, to include core courses CD 8050, 8075,
8100,8105,8175 for a total of 12 credits, and 18 elective credits from remaining
departmental offerings.

Related Field Requirements-Minimum of 8 credits from related areas.

Other Requirements-Final written and oral examinations. Plan B projects may
be completed in conjunction with any clinical seminar course or through independ
ent study in the CD 8900 projects course. All such projects must be planned and
carried out in consultation with a faculty member in the department.

Education
Directors of Graduate Study-Professor William C. Gemeinhardt (elementary

education); Professor Valworth R. Plumb (secondary education).

Degree Offered-MA (Plan B).

Prerequisites for Admission-A minimum of 15 quarter credits in education.

Language Requirements-None.

Credit Requirements-A minimum of 44 credits are required. Of this total, a
minimum of 20 credits must be in the major field. The 4 to 9 credits for the Plan B
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Educational Administration

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 program, contact the dean of the
College of Education at Duluth.

Education With Emphasis in Music Education
Director of Graduate Study-Associate Professor Jean P. Swanson.

Degree Offered-MA (Plan B).

Prerequisites for Admission-Undergraduate degree with a major emphasis in
music. Ordinarily, applicants should qualify for teaching licensure.

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) Requirement-A minimum of 12 credits are 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 Administration
Director of Graduate Study-Assistant Professor Karl J. Vander Horck.

M.A. (PLAN B)

Prerequisites for Admission-Elementary teaching licensure for those desiring
to qualify for the elementary principals hip, or secondary teaching Iicensure for those
desiring to qualify for the secondary principalship.

Language Requirement-None.

Major Requirements-A minimum of 20 credits must be completed in the major
field, with a field of concentration in either elementary or secondary administration.
Each student will complete one to three Plan B projects: the number will be deter
mined by the adviser and the student. A minimum of 4 credits and a maximum of 9
credits are required in the Plan B projects. These credits may be applied to the major
requirement.

Related Field Requirements-At least 8 credits must be earned in one relevant
related field outside the major.

Other Requirements-The final examination may be written, oral, or both.

SPECIALIST CERTIFICATE IN EDUCATION

Language Requirement-None.

Credit Requirement-Ninety credits.

Major Requirements-Minimum of 42 credits with a field concentration in ele
mentary, secondary, or general school administration. A 6-credit field study paper
and an internship are required. In exceptional cases, the internship may be waived.
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Graduate Offerings, Duluth Campus

Related Field Requirements-Minimum of 36 credits in supporting courses
outside educational administration, including 9 credits in related academic areas,

The specialist certificate program places greater emphasis on extended re
search competencies than is expected in either the M.A. or the sixth year program.

Students with a master's degree in educational administration will normally be
able to apply all of their course work to the program. Students with a master's degree
in other areas may be required to complete additional credits.

Other Requirements-The final examination may be written, oral, or both.

SIXTH YEAR PROGRAM

This program, leading to licensure for school administrators, is not a Graduate
School pro(Jram. Contact the dean of the College of Education at Duluth for informa
tion about this program.

Educational Psychology
Director of Graduate StUdy-Professor Moy F. GJm.

Degree Offered-MA (Plan B)

Prerequisites for Admission-Minimum of 6 quarter credits in psychology,
evidence of social service activities and experiences related to guidance interests.

Language Requirement-None.

Major Requirements-Minimum of 50 to 60 credits in psychological foundations
(PsyF) and psychological applications (PsyA), of which 9 credits will count toward the
research project requirement (see below).

Related Field Requirements-Minimum of 8 credits outside the major.

Other Requirements-Completion of Plan B reseal'ch projects (PsyF 8050) total
ing 9 credits. The final examination is usually written, but an oral examination may
also be required.

English

M.A. (PLAN B)

Director of Graduate Study-Associate Professor Klaus P. Jankofsky.

Degrees Offered-MA (Plan B); MA (Plan B) with emphasis on teaching.

Prerequisites for Admission-Minimum of 27 quarter credits in English litera-
ture, 12 of which must be in the upper division, including satisfactory courses in
Chaucer, Shakespeare, Milton, and the English language. Certain course prerequi
sites may be completecl concurrently with graduate work.

Candidates will ordinarily find it necessary to supplement their undergraduate
work with a considerable amount of independent reading.

Language Requirement-French, German, Latin, Greek, Italian, Spanish, or
Russian.
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History

Other Requirements-A 2-day, 5-hour final written examination with the follow
ing sections: (1) analysis of a text assigned before the examination; (2) questions on a
reading list of 25 to 30 works covering the range of English and American literature;
and (3) questions on a related field.

Before taking the examination, the student must submit a project(s), (usually a
paper) totaling 120 hours of effort. The project(s) will normally be completed in
connection with a graduate course(s) in English or in a related field.

M.A. (PLAN B) WITH EMPHASIS ON TEACHING

Prerequisites for Admission-Thirty-two credits in English literature, 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, and methods of
instruction.

Related Courses Requirement-A minimum of 8 credits in courses outside the
department.

Other Requirements-A foreign language. as required for the MA program, or 6
to 8 credits of graduate course work in addition to the minimum 44 credits.

Candidates will take a comprehensive examination, which will include both
written 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 M.A. program.

Geology
Director of Graduate Study-Professor Donald M. Davidson, Jr.

Degree Offered-MS. (Plans A and B).

Prerequisites for Admission-Undergraduate major in geology, geophysics, or
a related earth science with 1 year each of college mathematics including calculus,
college chemistry, and college physics. Candidates with degrees in chemistry, phys
ics, biology, engineering. or other disciplines may be admitted on an individual basis.

Language Requirement-None.

Requirements-Advisory examination during the first quarter of residency. The
final examination is oral.

History
Director of Graduate Study-Associate Professor Neil T. Storch

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

Prerequisites for Admission-General survey courses in at least two of the
following areas or periods: ancient, European, English, or American; and a minimum
of two full-year advanced or upper division courses (or their equivalent in two of
these areas or periods), including at least one course in which intensive work has
been done.
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Graduate Offerings, Duluth Campus

Language Requirement-Ordinarily, French, German, Spanish, or another lan
guage acceptable to the department. In some cases, candidates may receive special
permission from the program faculty to substitute other pertinent skills ortraining for
the language requirement.

Requirements-History 8001 and 8 credits of seminar or proseminar work must
be included. The final examination is oral; written examination may be required at the
discretion of the examining committee.

Physics
Director of Graduate StUdy-Associate Professor Bo R. Casserberg.

Degree Offered-M.S. (Plan A).

Prerequisites for Admission-Undergraduate degree in physics or equivalent.

Language Requirement-None.

Major Requirements-At least 20 credits in six approved physics courses num
bered above 5103, including at least 8 credits chosen from 5123 or 5124 or 5125 (no
more than one of these three courses), and 5109, 5166, 5174, 5176, 5177, and 5178.

For a more interdisciplinary concentration-for example, in geophysics-a dif
ferent program can be worked out by the student and his or her faculty adviser to suit
the student's needs and interests. Such a program must be approved by the director
of graduate study.

Related Field Requirements-Eight credits in related fields outside of physics,
such as biology, chemistry, geology, or an interdisciplinary approach to environmen
tal problems. A student who wants a designated minor must complete 9 credits in one
department outside physics.

Social Work
Director of Graduate Study-Associate Professor !'Jancy R. Hooyman.

Degree Offered-MW.5. (Plan B).

Prerequisites for Admission-Ninety-Credit Program: Completion of at least
one course in each of the following five areas: anthropology/sociology, economics,
political science, psychology, statistics (deficiencies in these areas may be made up
concurrently with the graduate program). Applicants with work experience in the
human services field will be given preference.

Sixty-Credit, Advanced Standing Program: A bachelor of social development
(B.5.o.) degree, or the equivalent: completion of at least one course in each of the
following five areas: anthropology/sociology, economics, political science, psychol
ogy, statistics (deficiencies in any of these areas must be made up prior to and as a
condition of matriculation); and completion of 2 full years of work experience in the
human services field. Preference will be given to applicants whose work exper'lence
includes application of skills in administration, human services planning, policy
development, community organization, and research.

Language Requirement-None.

Degree Requirements-Ninety credits of graduate-level work (students who
qualify for and are admitted to advanced standing are required to complete 60 credits
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Social Work

of graduate-level work); 69 to 72 credits in the required course work (students who
qualify for and are admitted to advanced standing complete the alternate require
ments); a field project that demonstrates a satisfactory level of personal and profes
sional competence; the Plan B project requirement-namely, preparation of a paper
written in conjunction with any graduate course offered in the School of Social
Development that carries 9 or more credits, or preparation of three papers, each
written in conjunction with any graduate course in the School of Social Development
that carries 3 or more credits (special permission is required to write one or more of
these papers in conjunction with courses taken outside the School of Social Devel
opment); and satisfactory performance on the final examination.
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Course Listing Information

Course Numbering-Courses numbered from 5000 to 5998 are open to juniors,
seniors, and graduate students except in the School of Dentistry and a few depart
ments of the Medical School. Those numbered 8000 or above are open to graduate
students only. CCJu'ses 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.

Course Prerequisites-When no departmental 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 de
scriptions 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 the dagger 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 the seeton mark has been taken for credit.

I' Concurrent registration is allowed (or required) In the course listed after the paragraph mark

#Consent of the instructor is required prior to registration.

(',Consent of the department, division, or school offering the course is required prior to registration.

x Course is offered more than 1 quarter

f,w,s,su Following a course number indicate fall, wInter, spring, or summer quarters.




