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Members present: 

I. FOR ACTION 

UNIVERSITY OF MINNESOTA 
Graduate School 

Minutes of the Executive Committee Meeting 
Thursday, December 10, 1981 

11:30 a.m. 626 Campus Club 

Faculty representatives--Professors James Boen, Da 1 e Lange, 
Douglas Lewis, Edward Sucoff, David Thompson; Duluth repre
sentative-- Professor Nei 1 Storch; Mayo representative-
Professor Franklyn Knox; guest--Professor David Olson; 
administrative representatives--Deans Warren Ibele (chair), 
Andrew Hein, Klaus Jankofsky; student representatives--
David Pogoff, Roy St. Laurent; Civil Service representative-
Wendy Larson; staff--Vicki Field, Myrna Smith; secretary-
Beverly Mi 11 er 

A. Approval of Executive Committee t·1inutes, Meeting of November 5, 1981 

The minutes were approved without change. 

B. Proposal for the Establishment of M.A. and Ph.D. Programs with a 
Major in Family Social Science 

Dean Ibele indicated that Professor David Olson of the Department of 
Family Social Science had been invited to respond to questions con
cerning the proposal. Professor Lewis reported that the Social 
Sciences Policy and Review Council had approved the proposal. 

Dean Hein asked for a clarification of the distribution requirements 
for the proposed degree program. Professor Olson responded that the 
intention was to follow requirements of other programs. People enter
ing this program will tend to come from a variety of disciplines, 
particularly from psychology and sociology. Their tendency, he said, 
may be to return to the original profession utilizing their Family 
Social Science training. For this reason he did not believe that 
the requirement that work be taken outside the major discipline 
would be a problem; he added that this could be made a specific 
requirement. Dean Hein pointed out that the usual doctoral program 
was expected to contain 18 to 24 credits in work outside the major. 

Professor Lange asked what the specific prerequisites were for the 
program as he found them rather loosely stated. Professor Olson 
responded that that was deliberate but that a more specific state
ment could be made. Students are, he said, expected to have statis
tics and methods work prior to actually beginning the program. 
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Professor Sucoff asked whether students taking this degree would 
be qualified for another degree on the basis of the identical 
program. Professor Olson said this would not be the case due to 
the basic family courses and examinations required. Professor 
Sucoff asked whether the 40 credits in Family Social Science men
tioned were literally courses with an FSOS prefix. Professor 
Olson said they were not; such courses are available in fields such 
as Law, Sociology, Social Work, etc. Professor Sucoff said he be
lieved this weakened the proposal rather than strengthening it. 
Professor Olson added that these other departmental courses would 
be most valuable to students specializing. 

Professor Lange said that he was still unclear as to what would be 
required to function as a student in Family Social Science. For 
example, he said, if a student had a French literature background 
what would he need to take in terms of coursework? 

Professor Boen moved that a second reading should take place, and 

\ 

it was agreed that Professor Olson would submit a letter clarifying \ 
issues raised in the discussion. ~ 

Dean Ibele asked for a straw vote based on the assumption that the 
clarifications were satisfactory. The indication was that the group 
leaned in the direction of approval. 

C. Proposal for the Master of Arts Degree in Education with an Emphasis 
in Curriculum and Instruction 

Professor Lange explained that this is not a new program but a clari
fication of an existing one. It does involve the disestablishment 
of one existing program for the M.A. degree--that with a major in 
the field of Secondary Education. Recommendation by the Education 
and Psychology Policy and Review Council was unanimous. 

The proposal was approved. (Copy of proposal attached with these 
minutes.) 

D. Proposal fo~ the Establishment of a Joint Degree Program in 
Biophysical Sciences 

Professor Boen reported that the Health Sciences Policy and Review 
Council had recommended approval. Vicki Field added that the 
Physical Sciences Policy and Review Council had likewise reviewed 
and recommended approval of the proposal. Dr. Knox pointed out 
that the program itself exists on the Twin Cities campus and that 
Mayo is simply requesting authority to participate in that program. ~ 

The proposal was approved. (Copy of proposal attached with these 
minutes.) 
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Dean Ibele added that the Graduate School is in the process of draw
ing up guidelines for the conduct of joint programs. These will be 
brought to the Policy and Review Councils and the Executive Committee 
as soon as possible. 

I I. FOR DISCUSSION 

A. Proposal on Transfer of Credit across Degree Programs 

Dean Ibele pointed out that this proposal had been discussed earlier 
in the Policy and Revie\'J Councils and the Executive Committee. 

Professor Sucoff said that the Plant and Animal Sciences Policy and 
Review Council saw no particular problem but that they do not under
stand why the doctorate is excluded. Professor Storch said this 
was also one of his concerns. 

Dean Ibele said that because of the questions which had been raised 
and the obvious difficulties of administering the policy 
the Graduate School would like an opportunity to rethink it and see 
whether a clearer proposal could be developed. 

There was some further discussion of the problems presented by the 
policy as proposed. It was agreed that it would be easier to re
draft now than to put it in place and attempt to change it later. 

B. Graduate Courses Offered at Off-Campus Locations or in a Workshop 
Format 

Dean Ibele reported that discussions of this item were not yet com
plete and it would be carried forward. 

III. FOR INFORMATION 

A. Affirmative Action Policy of the Graduate School 

Dean Hein described briefly the consultation process which went into 
the development of the policy statement. Included in this process 
were the University•s Office of Equal Opportunity and Affirmative 
Action, the Office of the Vice President for Student Affairs, and 
the Directors of Graduate Studies. He said that when the policy 
statement had been endorsed by the Regents it would be distributed 
to the Directors of Graduate Studies. The item was to be on the 
December Regents• agenda. 
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Professor Lange asked about the statement, on page 2, about achiev
ing " ... adequate representation." He said this suggested quotas. 
Dean Hein pointed out that there is an important distinction between 
goals and quotas. He said that the implication of the document is 
that you have to take some positive steps to increase minority re
presentation. There is, he said, the problem of a relatively low 
number of minority students and a lot of competition for them. But 
the statement in the policy represents a goal of the University, not 
a quota. 

There was a brief discussion of the means of achieving this goal and 
of the factors which influence minority student retention, which 
is recognized to be a basic issue. (Copy of policy attached) 

B. Revised Statement of Graduate School Criteria on Admissions 

Dean Ibele pointed out that the final revised version of this state
ment, which was not yet available for the Executive Committee, would 
be distributed to the Poli~y and Review Councils for their next round 
of meetings. , ·· · , .. · .. ·. · ·-· 

C. Winter Quarter Meetingsof the Executive Committee 

It was agreed that in the future Executive Committee meetings would 
be held in room 331 Johnston Hall rather than in the Campus Club, 
and that they would usually begin at 1:30 p.m. rather than 11:30 a.m. 
Meetings for winter quarter were set for February 11 and March 11, 
both Thursdays. 

D. Report from the Council of Graduate Students 

David Pogoff reported that the new graduate student handbook had not 
yet been distributed although this was imminent. The Council of 
Graduate Students was also to sponsor a workshop dealing with issues 
concerning graduate students. 

The meeting was adjourned. 

Respectfully submitted, 

Beverly D. Miller 
Assistant to the Dean 

J 



UNIVERSITY OF MINNESOTA 
TWIN CITIES 

May 27, 1981 

Office of the Dean 

College of Education 
104 Burton Hall 
178 Pillsbury Drive S.E. 
Minneapolis. Minnesota 55455 

Professor Vernon Hendrix, Chairperson 
Policy and Review Council for Education 

and Psychology 
321 Johnston Hall 
Campus 

Dear Professor Hendrix: 

The College of Education Subcouncil on Graduate Studies 
has carefully reviewed the accompanying proposal for the 
M.A. in Education with emphasis in Curriculum and Instruc
tion. The Subcouncil endorses the proposal and forwards 
it to you with a recommendation for its approval. 

D~(fi((d~ 
Associate Dean 

DRL:mf 

Attachment 

cc: Kenneth Zimmerman 



Hinutes of the Subcouncil on Graduate Studies Meeting 
Hay 21, 1981 

Present: J. Alexander, R. Beck, V. Hendrix, D. ~ge, D. Lewis, M. Snoke, 
G. Swanson, R. Voelker, K. Zimmerman 

Guest: R. Needle 

Minutes for the April 30, 1981 meeting ~o~ere approved. 

Dr. Alexander distributed copies of the third draft of the Health Education 
M.A. proposal. After lengthy discussion, the Subcouncil gave preliminary 
approval to the proposal with the understanding that the program area and/ 
or DGS would make the following corrections, clarfications and editorial 
changes: 

1. On page four, the second paragraph should be deleted and 
a sentence should be added to the first paragraph on this 
page which lvould emphasize the complimentary nature of this 
proposal with existing programs in the School of Public 
Health. 

2. There should be a letter of support attached to the 
proposal from either the appropriate DGS or program 
coordinator in the School of Public Health. This 
letter should be carbon copied to Deans lewis and 
Zimmer.man. 

3. On the bottom on page five, the last sentence should 
give a more specific definition of the courses 
required in/from the common core of education courses. 
For example, "Based on background and in consultation 
with the adviser, at least t~vo courses will be 
selected from the following list or comparable 
courses." 

4. At the top of page six, the menu of core courses should 
be expanded to identify the most appropriate core education 
courses. Course syllabi and program area heads should be 
consulted regarding the appropriateness and availability 
of these courses. 

5. On the sample programs, humanistic and behavioral 
studies should be designated by one code number since 
this is a single NCATE requirement. 

6. Similarly, commonalities in }!.A. programs and the core 
in education may be designated by one code number. 

7. Sample programs need to include and identify the education 
core course requirements. Tnis requirement is not met in 
the proposal's Plan A protocol. 
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8. The proposal sho·lld state if a written and/or oral 
examination is required. 

Regarding a question posed to the Subcouncil at a previous meeting, the 
group unanimously agreed that with the above corrections and clarifications 
this is an appropriate ~ducation degree program. 

Assuming that all of the concerns as expressed above are resolved, the 
Subcouncil recommended that Dean Lewis write a letter of support and that 
the Health Education M.A. proposal be submitted to the Graduate School's 
P&R Council for review and action. It should be noted that this program 
cannot be advertised until it is approved by the P&R Council and until 
after the two proposed Health Education core courses are approved by the 
College's Curriculum Committee. 

The next agenda item, clarification of C&I's M.A. programs, was then 
considered. After Dr. Lange distributed copies of C&I's latest draft 
proposal, he reviewed the various changes and clarifications in the 
document as previously requested by the Subcouncil. The Subcouncil gave 
preliminary approval to the proposal with the following conditions and 
comments: 

1. Protocol pror,rams for each emphasis area should be 
included and have a standard. format and be consistent 
"''ith the text. The Subcouncil asked Dean Le~Yis and 
Dr. Lange to monitor these protocols so that they 
would not have to be revie~ved by the entire group. 

2. In response to a question about the appropriateness of 
applying the NCATE multicultural education standard to 
Mathematics Education, the Subcouncil agreed that NCATE 
standards "'~itten for graduate programs should be 
visible in some 'l.vay in the protocols. There was also 
consensus that NeATE graduate program standards could 
not be satisfied by undergraduate work. 

3. The proposal should state if written and/or oral 
examinations are required. 

Assuming all of the concerns as expressed above are appropriately resolved, 
the Subcouncil recommends that Dean L~~is write a letter of support and the 
C&I proposal be submi tt.:.d to the Graduate School's P&R Council for review 
and action. 

For the last item on the agenda, the Health Education Ph.D. proposal, 
Dr. Alexander distributed copies of the preliminary draft proposal and 
gave a short introductory presentation. He said that the Ph.D. in PE 
has not been a satisfactory vehicle for the Health Education major. 
Also, health educators througl·.out the country have sought a separate 
identity from physical educat.:an. If this proposal is approved, he said 
it could be one of the best and most prestigious degrees of its kind in 
the nation. 

.. 

J 
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A brief discussion followed in \>hich the Subcouncil expressed concerns 
about prior consultation with the School of Public Health, student enroll
ments, admission procedures, adviser assignments, course requirements and 
statistical method emphases. The Subcouncii then suggested the proposal 
should include the following: 

1. A statement which expressed the support of the School 
of Public Health; 

2. Past, present and future enrollment profiles; 

3. Program faculty profiles; 

4. A statement on t~e uniqueness of this degree; 

5. A statement specifying how and why it is intended to 
be a Ph.D. degree in education. 

The next Subcouncil meeting will be held early next Fall Quarter. The 
Health Education Ph.D. proposal and the Vocational Education graduate pro
gram review \olill head the agenda. 

DRL:RKV:mf 
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Clarification of the Naster of Arts Programs in the 
Department of Curriculum and Instruction 

I. Introduction 

In the document, The Ph.D. in Education with an Emphasis in Curriculum 

and Instruction, it is stated that, "The goal of the Department of Currie-

ulum and Instruction is to generate, validate, and communicate ideas about 

curriculum and instruction which translate into educational practice. In 

fulfilling this mission through research, teaching, and service programs, 

the department seeks to improve the quality of education for future gener-

ations. The department's essential and unique institutional function with-

in the College of Education and the University lies within articulating 

the relationship between ideas and practice. Practice without valid under-

lying theory lacks purpose; theory defined independently of educational 

practice lacks legitimacy." 

The underlying philosophy of this statement is applicable to all grad-

uate programs in the Department, in this case the Master of Arts degree. 

The Master of Arts in Education with Emphasis Areas in the Department of 

Curriculum and Instruction is designed for the purpose of generating, 

clarifying, and assessing ideas about curriculum and instruction within 

the emphasis areas. Such issues as curriculum design, implementation, 

assessment, and instructional strategies would rec.eive careful attention 

by students in those areas. 

The faculty of the Department of Curriculum and Instruction consists 

of persons in a variety of academic disciplines. Currently, the faculty 

is organized under a matrix scheme of levels (elementary, secondary, and 

tertiary education) and of rows consisting of areas of academic study 

[Art Education, Husic Education, Communications Education (English and 
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Language Arts, Children's Literature, Reading, an~ Second Language and 

Cultures Education), Mathematics and Science Education, Social Studies 

Education, including Economics Education, Curriculum and Instructional 

Systems, including study in General Curriculum, Supervision of Instruction, 

Teacher Education, and Instructional Systems and Technology, and Adult, 

Community, and Continuing Education]. In the broadest sense, and as its 

organization demonstrates, the faculty of the Department of Curriculum 

and Instruction integrates academic content by utilizing various instruc

tional schemes and modes for those educators interested in the various 

age levels of learners. 

The purpose of this document is the clarification of Master of Arts 

programs within the Department of Curriculum and Instruction. First of 

all, it is the intent of the faculty to retain current Master of Arts 

programs in Art Education, Elementary Education, Mathematics Education, 

and Music Education. Because there is considerable overlap between the 

Master of Arts in Education and the Master of Arts in Secondary Education, 

this document recommends the elimination of the latter degree program and 

the clarification of the Master of Arts in Education with Emphasis Areas 

in the Department of Curriculum and Instruction. The overlap suggests that 

a student wishing an MA program in Secondary Education can basically use 

the same courses for an MA in Education. It appears that there is only 

a change in name, not in emphasis or purpose. These proposed changes 

reflect an adaptation of existing practices in the Department of Curric

ulum and Instruction for studies leading to the Master of Arts degree. 

They do not request a new degree, only a clarification of an existing one. 

In addition, the clarification establishes policy (in some areas) for all 

J 

.J 
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MA programs within the Department. 

The document is the result of input from the graduate faculty of the 

Department through the Graduate Studies Committee and the graduate faculty 

as a whole. 

II. The Proposed Program with Emphasis Areas 

Program Objectives 

The main purpose of study leading to the degree of Master of Arts in 

Education with Emphasis Areas in the Department of Curriculum and Instruc

tion will be for students to develop: 

1. knowledge of learners and the learning process; 

2. understanding of the relationship of theory to practice and the 

necessity of building practice upon theory; 

3. generation of knowledge through the study of problems related 

to learning at any level; 

4. understanding of the complexity of curriculum and instructional 

variables as they affect learners; 

5. understanding and ability to use teaching and instructional 

methods as well as instructional technology in the learning 

process; 

6. knowledge in the foundations of education; 

7. knowledge in a field or fields related to the emphasis area; 

8. some in-depth knowledge in one of the approved areas of 

emphasis. 

Admission Requirements 

It is recommended that base-line criteria for admission to all ~~ 

programs (Art Education, Elementary Education, Mathematics Education, 



Music Education, and the proposed MA in Education·with Emphasis Areas) in 

the Department of Curriculum and Instruction be established. 

All applications for admission to MA programs are to be reviewed by 

one or more departmental faculty members in each faculty subgroup holding 

either associate or full membership in the graduate faculty. The applica

tions are then returned to the Director of Graduate Studies for a depart

mental recommendation to the Graduate School. 

4 

Applicants presenting the following minimum credentials would generally 

be considered admissible: (1) Overall undergraduate grade point average of 

2.8 (on a 4.0 scale); (2) Miller Analogies Test raw score of 50, (3) Experi

ences, undergraduate education, or certification appropriate to the appli

cant's proposed area of emphasis. These criteria would also be used to 

assess the admissibility of international students. In place of the MAT, 

a score of 500 on the TOEFL (Test of English as a Foreign Language) would 

be specified as being minimally acceptable. 

In addition to the base-line criteria for admission, reviewing faculty 

may recommend admission of applicants who do not meet the base-line criteria 

if additional information is made available. Evidence of academic achieve

ment in completed course work in areas such as Mathematics, English, Science, 

a second language, Social Studies, etc. may be important considerations. The 

total number of credits completed and the institution granting the credit 

would be important considerations in granting admission for marginally quali

fied appl~cants. Improved performance in the final two years of undergradu

ate study will also be considered. Further additional information could also 

include evidence of writing ability which could consist of satisfactoryscores 

on standardized tests which assess overall strengths in writing, samples of 

papers from undergraduate courses, or any published article. 
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Curriculum 

The designators for the major fields will be Art Education, Elementary 

Education, Mathematics Education, Music Education, and Education with 

Emphasis Areas (Curriculum and Instruction). Students will submit an 

official program for the degree not later than the third quarter of reg

istration. The program will be submitted to the Director of Graduate 

Studies who, in consultation with the advisor, will judge the appropriate

ness of the course selection in fulfilling program elements. On the 

basis of the program, recommendations for the examining committee will be 

made by the Director of Graduate Studies, in consultation with the advisor, 

subject to the approval of the Dean of the Graduate School. 

The program of study will consist of the following: (1) A major 

consisting of 20 credits; and (2) a minor of 9 credits in a single field 

and/or one or more related fields for a minimum of 8 credits. (3) The 

balance of the credits must total, with items (1) and (2), 44 credits. 

(1) The major would consist of 

(a) Art Education (for the MA in Art Education) 

(b) Education with Emphasis Areas (Curriculum and Instruction) 

which would consist of 

--Adult, Continuing, and Community Education 

--Curriculum and Instructional Systems 

--English Education 

--Reading Education 

--Science Education 
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--Second Languages and Cultures Education J 
--Social Studies Education 

(N.B.: These emphasis areas have functioned within the Depart-

ment of Curriculum and Instruction since the depar~ment was 

formed in 1974~ some under the ~!A in Education, others under 

the MA in Secondary Education. Protocols for these areas are 

attached in Appendix A. It is requested that limits not be 

set on the number of these emphasis areas so that they may 

change if necessary. Protocols for any new emphasis areas 

would be prepared for approval and attachment to this document.) 

(c) Elementary Education 

(d) Mathematics Education 

(e) Music Education 

I 
I 

(2) The minor will consist of courses in one field related to the 

major or the emphasis area outside the Department of Curriculum 

and Instruction. Related field(s) will consist of a coherent 

pattern of courses related to the major or emphasis area outside 

the Deparcnent of Curriculum and Instruction. 

(3) All student MA programs will use the plan B option only. 

(4) MA programs in the Department of Curriculum and Instruction demon-

strate commonalities by including the following components: 

(a) Humanistic ("problems concerning the nature and aims of educa-

tion, the curriculum, the organization and administration of 

a school system and the process of teaching and learning 



' 

' 

which can be studied with respect to their historical devel

opment and the related philosophical issues") and behavioral 

(problems of education "with respect to the findings and 

methods of psychology, sociology, anthropology and economics, 

and political science") studies. 

(b) Nulticultural education (" ••• experiences which: (1) pro

vide analytical and evaluative abilities to confront issues 

such as participatory democracy, racism and sexism, and the 

parity of power; (2) develop skills for values clarification 

including the study of the manifest and latent transmission 

of values; (3) examine the dynamics of diverse cultures and 

the implications for developing professional education 

strategies; and (4) develop appropriate professional educa

tion strategies.") N.B. For items 4, a. and 4, b. defini

tions have been taken from: Standards for the Accreditation 

of Teacher Education. Washington, D.C.: NCATE, 1979. See 

pp. 5-6 and 4 respectively. 

(c) Preparation for research activities. 

(d) Concentration on issues related to the generic and specific 

issues of curriculum and instruction. 
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These commonalities are specifically designated in the protocols by 

means of courses and course content. In some cases, more than one course 

is designated to demonstrate a particular aspect of commonality. Attached 

protocols exemplify the commonalities. 

Matriculation Procedures 

Examinations: Upon completion of the course work and the Plan B project(s), 

the student shall pass an oral examination which will cover the major, 



the minor or relate~ field(s), and the Plan B project(s). The examining 

committee will consist of two members from the major field or emphasis 

area and one member from outside the major field or emphasis area. 

8 

Plan B Project(s): Students in the Department of Curriculum and Instruc

tion will complete at least one Plan B·project for a minimum of 4 graduate 

credits as part of the major. This project will demonstrate the students' 

ability with the tools of research or scholarship in the major or emphasis 

area, their ability to work independently, and their ability to present 

the results of their investigation effectively. Two copies of the Plan B 

project are to be bound, one copy to be given to the advisor and one copy 

to the departmental Resource Center. 

III. Educational and Social Need for the program 

The proposed program is based on existing student and faculty in

terest in curriculum and instruction. The involvement by the College of 

Education in curriculum and instruction has typically included a program 

of study, development, and research to meet student interests and to bring 

the insights of both students and faculty to bear on important problems in 

the design of curriculum and implementation of instruction at elementary, 

secondary, and postsecondary levels. The importance of this context pro

vides an awareness of the desirability of this program for students and 

potential employers. 

Student demand for this program is supported by two kinds of evidence: 

existing enrollment of students in the MA programs in the Department of 

Curriculum and Instruction and the applications received from prospective 

students. From January, 1978 to September, 1980, 583 students were reg

istered in the different MA programs in the department. This number is 
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broken down by the different MAs offered: 

Art Education 

Education 

Elementary Education 

Mathematics Education 

Music Education 

Secondary Education 

30 

180 

160 

40 

76 

97 

9 

These figures indicate that there is a depth of student interest as well 

as a scope of career objectives in keeping with the goals of the program. 

In addition to the current active students, there are substantial numbers 

of new applicants of high quality who have indicated a desire to enroll 

in a program of professional training in the Department of Curriculum and 

Instruction. There are also approximately 100 inquiries quarterly con

cerning MA work in the Department, most of which evidence career interest 

conforming to the MA degrees offered within the Department. 

The larger social need for the program is one which might be thought 

of as a requirement for a more careful interfacing of theory with prac

tice and practice with theory in the complex educational environments 

where graduates find themselves. It is anticipated that they will use 

their knowledge and experiences to help others deal with curriculum and 

instruction concern in those environments. 

IV. Comparison With Similar Programs 

Similar programs across the country fall into two major categories, 

with several variations from the two. One model has special fields such 

as foreign language education, mathematics education and art education 

located in separate departments according to discipline, but relying on 
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the College of Education for much of the course w~rk and advising of grad-

uate students and in many instances for the actual degree program. 

The other major model for similar graduate programs has the special 

fields closely associated within the College of Education. Under this 

arrangement the fields· are bound together by common education (curricular 

and instructional) concerns with each respective special field utilizing 

its corresponding department of discipline for appropriate course work 

and expertise. The graduate degree programs in this model reside within 

the College of Education. 

The MA programs in the Department of Curriculum and Instruction 

follow the second model which is the same model that is used within the 

PhD in Education with an Emphasis in Curriculum and Instruction. Several 

advantages attend this type of organization. Program quality among the 

special fields is more easily maintained at a high level because all have 

ready access to consolidated technical resources, faculty, and review 

processes. Advisement of graduate students is provided by faculty who 

have expertise and interest in the special discipline. Within the uni-

formity of purpose provided by common interests in the Department of Cur-

riculum and Instruction, a diversity of perspectives is available to 

students and faculty who associate closely with colleagues with expertise 

in various special field disciplines. 

V. Quality Control 

Qualifications of Faculty: All faculty members who hold associate graduate 
are 

faculty status and whose major teaching responsibilities/within the Depart-

ment of Curriculum and Instruction shall constitute the graduate faculty 

for the MA programs in the Department. All Graduate School policies 
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regarding advising and committee membership shall.automatically regulate 

the assignment of advising and committee responsibilities within the 

programs. 
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Graduate faculty members who hold primary teaching/advising responsi

bilities in other departments within the College of Education or Univer

sity may apply for graduate faculty status in the departmental MA pro

grams. Such nominations shall be reviewed by the graduate faculty in the 

program or emphasis area~ who will vote on the nomination. Those nomina

tions receiving an affirmative vote from the graduate faculty voting on 

the nomination will be forwarded to the Education and Psychology Policy 

and Review Council. 

Program Governance: Decisions regarding admission~ MA programs, petitions 7 

etc., shall be monitored by the departmental Director of Graduate Studies 

in consultation with the departmental Graduate Studies Committee when 

appropriate. 

The Director of Graduate Studies is currently elected by voting 

members of thP. Department of Curriculum and Instruction who also hold 

graduate faculty status in the Department. This person is elected from 

among the so-designated electorate holding full graduate status within the 

graduate faculty of the Department. The Graduate Studies Committee is 

composed of representatives from within the matrix system of rows and 

columns. 

External Accreditation. Revielv 2 and Evaluation: Periodic revielv lolill 

occur in accordance with Graduate School policies and procedures. 

Certification issues are not relevant to these programs. In addition, 

the Director of Graduate Studies is charged with the responsibility of 

preparing an annual report on admissions, degrees completed, placement, 
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and progress of graduates, etc. 

VI. Implementation 

Since the majority of the policy statements contained within this 

proposal are presently used, few changes in implementation are anticipated. 

Students who are in progress in the present programs will be continued. 

These students may modify their programs to conform to the present docu

ment in consultation '\Jith their advisors. On approval of the present 

document, no new admissions will be made to the ~~ in Secondary Education. 

Beginning Fall Quarter, 1981, the admissions procedures specified earlier 

within this document will be implemented. 

At full operation, maintenance and development of the program will 

require no major reallocation of resources. Faculty, support staff, 

equipment, space allocation and library information retrieval services 

will remain unch~nged by this proposal. 



(1) 
(4) 

(1,2,4) 
(2) 
(4) 

(1,4) 
(3) 
(3) 
(3) 

(3) 
(1,3) 

(3) 
(3) 

(1,3) 

(2,3) 

(2,3) 
(2,3) 

Major Courses 

A rEd 5001 
ArEd 5302 
ArEd 5303 
ArEd 5316 
ArEd 5386 
ArEd 5389 
ArEd 8300 
ArEd 8306 
ArEd 8900 

Protocol for the Naster of Arts Degree 
in Art Education 

Art Hedia Techniques 
Curriculum Innovations in Art Education 
Art Programs for Exceptional Learners 
Intercultural Education Through Art 
Improving Art Programs in the Schools 
Application of Aesthetic Theory in Education 
Research in Art Education 
Seminar: Art Education 
Problems: Art Education 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

PsyF 5110 Introductory Statistical Methods 
PsyF 5120 Educational Measurement in the Classroom 
PsyF 5121 Basic Principles of Heasurement 
PsyF 5125 Principles and Nethods of Evaluation 

Psy 5105 Analytic Psychology: Jung 

CPsy 5303 Adolescent Psychology 

ArtH 5464 Later 20th Century Painting 
ArtH 5521 20th Century Art in the u.s. 

Examination 

14 

3 cr 
4 cr 
4 cr 
3 cr 
4 cr 
3 cr 
3 cr 
1 cr 
9 cr 

4 cr 
4 cr 
3 cr 
3 cr 

4 cr 

4 cr 

5 cr 
5 cr 

Art Education follows the departmental policy of an oral examination for the 
MA Plan B. 

Plan B Paper 

Art Education will exceed the departmental policy of 4 credits with a 9 credit 
paper; registration is through ArEd 8900, Problems: Art Education. 

Key: (1) Behavioral and Humanistic Studies 
(2) }lulticultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 

J 

J 



' A. 
Hajor Courses 

(4) Elem 5100 
(4) Elem 5108 
(4) Elem 5346 
(4) Elem 5361 
(4) Elem 5362 
(3) Elem 8362 

Elem 8991 

Protocol for the Master of Arts Degree 
in Elementary Education 

Elementary School Curriculum 
Supervision and Improvement of Instruction 
Teaching Science in the Elementary School 
Teaching Social Studies in the Elementary School 
Materials Lab for Elementary Social Studies Teachers 
Research in Elementary Social Studies 
Problems: Improvement of Instruction 

Related Field(s) (8 credits) or Hinor(s) (9 credits) 

(3) PsyF 5125 
(1) PsyF 5182 
(1) SPFE 5190 
(2) SPFE 5125 
(2) Hist 5349 
(2) Hist 5473 

(4) 
(4) 
(4) 

B. 
Hajor Courses 

E1em 5100 
E1em 5107 
Elem 5331 

(4) Elem 5316 

(4) Elem 5334 
{3) E1em 8331 

Elem 8991 

Principles and Hethods of Evaluation 
Psychology of Student Learning 
Sociology of Education 
Youth in :Hodern Society 
Social lolelfare in America 
Family, School, Work in Hodern Japanese History 

Elementary School Curriculum 
Diagnosis and Treatment of Learning Disabilities 
Teaching and Supervision of Reading in the Elementary 
School 
Teaching and Supervision of English in the Elementary 
School 
Reading Difficulties 
Research Foundations for Reading Instruction 
Problems: Improvement of Instruction 

Related Field(s) (8 credits) or Hinor(s) (9 credits) 

(2) SPFE 5171 
(1) SPFE 5141 
(1) PsyF 5152 
(3) PsyF 5110 
(3) Ling 5001 

Examination 

Anthropology of Education 
Critical Issues 
Knowing, Learning, Thinking 
Introductory Statistical Methods 
Introduction to Linguistics 

3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
8 cr 

3 cr 
3 cr 
3 cr 
3 cr 
4 cr 
4 cr 

3 cr 
3 cr 

3 cr 

3 cr 
3 cr 
3 cr 
8 cr 

3 cr 
3 cr 
4 cr 
4 cr 
4 cr 

Elementary Education follows the departmental policy of an oral examination 
for the ~~ Plan B. 

Plan B Paper 

Elementary Education requires an 8 credit Plan B paper; registration is through 
Elem 8991, Problems: Improvement of Instruction. 

Key: (1) Behavioral and Humanistic Studies 
(2) Hulticultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 



(1,4) 

(1,4) 

(1) 

(3) 

Protocol for the Master of Arts Degree 
in Mathematics Education 

1. Elementary School Teachers 

Hajor Courses: Mathematics Education 

MthE 5311 Teaching and Supervision of Mathematics in the Elementary 
School 

MthE 5331 Current Developments in Elementary School Mathematics 
Instruction 

HthE 5345 Hathematics for Gifted Children 
MthE 5366 Computer-Assisted Mathematics Instruction 
HthE 8500 Theory and Classical Research in Mathematics Education 
MthE 8980 Problems: Mathematics Education 
MthE 8590 Seminar: Mathematics Education 

Related Field(s) (8 credits) or Minor(s) (9 credits): Mathematics and 
Psychological Foundations 

(3) PsyF 5110 Introductory Statistical Methods 
or 

PsyF 8110 Statistical Methods 
(1) PsyF 5182 Psychology of Student Learning 
(1) PsyF 5162 Personality and Social Development 

Hath 5209 Theory of Numbers 
Hath 5005 Topics in Mathematics 
Math 5006 Topics in Mathematics 

(2) *Multicultural Education Course 

2. Secondary School Teachers 

Major Courses: }~thematics Education 

(1,4) MthE 5312 

MthE 5322 

(4) MthE 5332 

MthE 5366 
(3) MthE 8500 

}!thE 8590 
MthE 8980 

Teaching and Supervision of Mathematics in the Secondary 
School 
Materials Laboratory for Secondary School Mathematics 
Instruction 
Current Trends, Issues in Secondary School Mathematics 
Instruction 
Computer-Assisted Mathematics Instruction 
Theory and Classical Research in Mathematics Education 
Seminar: Mathematics Education 
Problems: Mathematics Education 

Related Field(s) (8 credits) or Minor(s) (9 credits): Mathematics, 
Psychological Foundations, Computer Science 

Math 5209 Theory of Numbers 
Math 5281 Linear Algebra and Group Theory 

.Math 5680 Probability 
Math 5681 Probability 

(1) PsyF 5182 Psychology of Student Learning 
(3) CSci 5101 Structure and Programming of Software Systems I 
(2) *Multicultural Education Course 

16 

3 cr 

3 cr 
3 cr 
3 cr 
3 cr 
9 cr 
2 cr 

4 cr 

3 cr 
3 cr 
3 cr 
4 cr 
4 cr 
4 cr 
3 cr 

3 cr 

3 cr 

3 cr 
3 cr 
3 cr 
2 cr 
9 cr 

4 cr 
4 cr 
4 cr 
4 cr 
3 cr 
4 cr 
3 cr 

*To be required of all students not having an equivalent graduate course in 
human relations covering such topics as racism, sexism, values. 



' 

' 

Ll 

Mathematics Education--2 

Examination 

Mathematics Education follows the departmental policy of an oral examination 
for the MA Plan B. 

Plan B Paper 

Mathematics Education requires a 9 credit Plan B paper; registration is through 
MthE 8980, Problems: Mathematics Education. 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across ~~ programs 



(1,2,3) 
(3) 
(3) 

(1,2) 
(1 ,2 ,3) 

(1,2) 
(1,3) 

(1,3) 
(1,2,3) 

(1,2,3,4) 
(1,2,3,4) 

(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 
(1) 

(1,2,4) 
(1) 

(1,2,3) 
(1,2,3) 

(1,2) 
(1,2,3) 

Protocol for the Haster of Arts Degree 
in Husic Education 

Major Courses (Selected from the following to total 26 credits) 

MuEd 5111 
HuEd 5112 
MuEd 5113 
HuEd 5211 
HuEd 5214 
HuEd 5217 
HuEd 5601 

MuEd 5603 
HuEd 5611 
HuEd 5613 
"MuEd 5617 
HuEd 5621 
lfuEd 5631 
HuEd 5633 
MuEd 5641 
HuEd 5643 
HuEd 5645 
:HuEd 5647 
HuEd 5651 
HuEd 5653 
HuEd 5655 
MuEd 5657 
MuEd 5661 
MuEd 5663 
MuEd 5665 
MuEd 8281 

Research in Music Education: Bibliography 
Research in Husic Education: Techniques 
Research in Husic Education: Measurement 
Philosophies of Hus ic Education 
Psychological Foundations 
Historical Foundations of Husic Education 
Techniques and Materials: Intermediate and Advanced 
Recorder 
Techniques and Materials: Orff-Schulwerk Approach 
Techniques and ~~terials: Music and Related Arts 
Teaching Husic Literature 
Contemporary Youth Music in Education 
Supervision and Administration of School l-Iusic 
Techniques and ~terials: Choral Conducting 
Techniques and Materials: Choral Ensembles 
Techniques and Materials: Strings 
Techniques and Haterials: Woodwinds 
Techniques and Materials: Brass 
Techniques and Materials: Percussion 
Techniques and l-~terials: Instrumental Ensembles 
Band Arranging 
New Dimensions in Instrumental Music Education 
Techniques and ~~terials: Instrumental Conducting 
Husic in Therapy 
Influence of Music on Behavior 
Music for Exceptional Children 
Seminar: Historical, Philosophical and Psychological 
Issues 

us 

3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 

3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 

"HuEd 8282 
HuEd 8283 

(3) HuEd 8990 

Seminar: 11 

Seminar " 
Research Problems 

" 
" 

" 
" 

2 cr 
2 cr 
2 cr 
8 cr 

{1) 
(1,2,3) 

(1,2) 
(1,2,3). 
(1,2,3) 

Related Field(s) (8 credits) or Minor(s) (9 credits): Courses in Music 
and including at least one course in SPFE, PsyF, and PsyS 

Husic Applied 
Music Theory and Composition 
~lusic History and Literature 
Ethnomusicology and Husicology 
SPFE, PsyF, PsyS 

Examination 

Music Education follows the departmental policy of an oral examination for 
the HA Plan B. 

Plan B Paoer 

Music Education requires an 8 credit Plan B paper; registration is through 
HuEd 8990, Research Problems. 

Key: (1) Behavioral and Humanistic Studies 
(2) Hulticultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Pro~r~m~ 



' 
(1,4) 
(2,4) 

(1,2,4) 
(4) 
(4) 

Protocol for the Master of Arts Degree in Education 
with an Emphasis in Adult Education 

Major Courses (Area of Emphasis) 

*Educ 5104 Survey of Adult Education 
*Educ 5301 Designing the Adult Education Program 
*Educ 5401 Adult Learning and Development Through the Life Span 
*Educ 5411 Strategies for Teaching Adults 
":Educ 8302 Problems: Adult Education 

19 

3 cr 
3 cr 
3 cr 
3 cr 
4 cr 

These above courses are required of every MA Adult Education student. Other 
courses, listed below, may relate to different emphases within Adult Education 
such as literacy, ESL, Continuing Professional Education, Community Education. 

(4) Educ 5180 Analysis of the Teaching Process 3 cr 
(3) Educ 5201 Introduction to the Undereducated Adult 3 cr 

(2,4) Educ 5202 Adult Literacy: Diagnosis and Prescription 3 cr 
(2,4) Educ 5203 Adult Literacy: Methods and Materials 3 cr 
(2,4) Educ 5204 Reading in Work Settings 3 cr 

(4) Educ 5205 Field Experience in Adult Education 4-8 cr 
(2) Educ 5440 Multidisciplinary Perspectives on Aging 4 cr 
(4) Educ 5501 Continuing Education and the Professions 3 cr 

(1) SeEd 5175 Secondary Remedial Reading Instruction 3 cr 
c,4) SeEd 5184 Examination and Assessment of Second Language Materials 2 cr 

,4) SeEd 5189 Planning and Assessing Second Language Curriculum 4 cr 
(2) SeEd 5347 Linguistics and Reading 3 cr 
(2) SeEd 5382 Testing and Evaluation in Second Language Teaching and 

Learning 3 cr 
(4) SeEd 5385 Planning and Assessing Second Language Instruction 4 cr 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

(3)**PsyF 5110 Introductory Statistical Methods 4 cr 
(3)**PsyF 5125 Principles and Methods of Evaluation 3 cr 
(1) PsyF 5148 Psychology and Pedagogy of Reading 3 cr 
(1) PsyF 5183 Adult Learning and Educational Practice 4 cr 
(3)**PsyF 8120 Methods in Educational Research 3 cr 

(1,4) PsyF 8570 Organizational Development and Change 4 cr 

(1) PsyS 5110 Counseling Procedures 3 cr 
(1) PsyS 5210 Foundations of Career Development 3 cr 

(1,4) PsyS 5332 Career Development: Organizational Interventions and 
Programs 3 cr 

(1) PsyS 5341 Diagnosis and Treatment of College Learning Difficulties 3 cr 
(1) PsyS 5505 Cross-Cultural Counseling 3 cr 
(1) PsyS 8641 Clinical Practice in Diagnosis and Treatment of College 

Learning Difficulties 3 cr 

c (1) Psy 5702 Psychology of Human Behavior 4 cr 



(4) 

(2) 

(1) 
(1) 

(1,4) 
(1,4) 

(4) 

(3) 

(1,2) 
(1,2) 

(1,2) 

20 

Adult Education--2 

Rhet 5150 Direction of Training in Business and Service Organizations 3 cr 

Ling 5001 Introduction of Linguistics 5 cr 

SPFE 5180 Introduction to the Economics of Education 4 cr 
SPFE 5210 Social Forecasting and Educational Futures 3 cr 

IR 8023 Training and Development 4 cr 
IR 8033 Management Development 4 cr 

AgEd 5024 Extension Administration 3 cr 

stv 8305 Community Development 4 cr 

Soc 5957 Aging, the Life Course 4 cr 
Soc 5956 Sociology of Death 4 cr 

·pA 5661 Issues in Aging 4 cr 

Examination 

Adult Education follows the departmental policy of an oral examination for the 
MA Plan B. 

Plan B Paper 

Adult Education generally uses 4 credits or more for the Plan B paper; 
registration is through Educ 8302, Problems: Adult Education. 

J 

*Indicates required course. **One among these courses must be chosen by thestudent. 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 



' 
(1,4) 

(1) 
(1) 
(3) 
(1) 
(1) 

(3,4) 
(3) 
(3) 
(1) 

I" (1) 
., (1) 

(1) 
(3) 

Protocol for the Master of Arts Degree in Education 
with an Emphasis in Curriculum Systems 

Major Courses (Area of Emphasis) 

*CISy 5600 
*CISy 5605 
*CISy 5700 
*CISy 8501 

CISy 5000 
*CISy 5209 

Introduction to Curriculum Systems 
Principles and Procedures for Designing Curriculum 
Curriculum Planning Processes 
Problems (Plan B Paper) 
Educational Technology: Instructional Systems 
Principles and Procedures in Designing Instruction 

12 credits within subject(s)/disciplines(s) taught in Elementary/ 
Secondary schools. Example: Social Studies Education 

SeEd 5150 
SeEd 5152 
SeEd 5153 
SeEd 8104 

Advanced Hethods of Teaching the Social Studies 
Techniques of Instruction in Social Studies 
New Perspectives in the Social Studies 
Curriculum Development in the Social Studies 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

*PsyF 5ll0 
PsyF 5121 
PsyF 5123 
PsyF 5152 
PsyF 5HO 
PsyF 5182 
PsyF 5183 
PsyF 5621 

Introductory Statistical Methods 
Basic Principles of Measurement 
Principles and Methods of Evaluation 
Knowing, Learning and Thinking 
Social Psychology of Education 
Psychology of Student Learning 
Adult Learning and Educational Practice 
Practicum: Instruments and Procedures for Evaluation 

(2) *SPFE 5182 
(1,2) SPFE 5141 

(1) SPFE 5156 

Comparative Philosophies of Education 
Critical Issues in Contemporary Education 
History of Ideas in American Education 

(1) 
(1) 

(1,2) 

EdAd 5200 
EdAd 8201 
EdAd 8202 

Design and Management of Education Services 
Formal Organizations in Education 
Politics of Education 

Other minors or related fields could be chosen from among the areas of 
nursing, dental hygiene, dentistry, industrial relations, public health. 

Examination 

3 cr. 
3 cr 
4 cr 
4 cr 
1 cr 
4 cr 

3 cr 
3 cr 
3 cr 
3 cr 

4 cr 
3 cr 
3 cr 
4 cr 
4 cr 
4 cr 
4 cr 
3 cr 

3 cr 
3 cr 
3 cr 

3 cr 
3 cr 
3 cr 

Curriculum Systems follows the departmental policy of an oral examination for 
the MA Plan B. 

Plan B Paper 

Curriculum Systems requires a 4 credit Plan B paper; registration is 
,through CISy 8501, Problems. 

*Indicates required· course. 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 



Protocol for the Haster of Arts Degree in Education 
with an Emphasis in Instructional Systems 

Hajor Courses (Area of Emphasis) 

Courses may be selected to emphasize design, management, or educational 
computing. 

·(1,4) CISy 5000 
CISy 5006 

Educational Technology: 
Educational Technology: 

Instructional Systems 
Instructional Computer 

(1,4) 
(1) 

(1,4) 

(1,4) 
(3) 
(3) 

(1,3,4) 

(1) 
(4) 

(1,4) 
(1,4) 
(3,4) 
(3,4) 

(3) 

(2) 

(3) 

(3) 
(3) 

CISy 5201 
CISy 5203 
CISy 5205 
CISy 5209 
CISy 5212 
CISy 5216 

CISy 5600 
CISy 8305 
CISy 8307 
CISy 8309 
CISy 8501 

Programming 
Systems Approach to Design of Instruction 
Resource Nanagement in Instructional Programs 
Applications of Computers in Education 
Principles, Procedures in Designing Instruction 
Preparation of Media Haterials: Computer 
Instructional Simulations, Learning Games: Development, 
Classroom Use 
Introduction: Curriculum Systems 
Instructional Delivery Systems 
Designing Instructional Naterials: Research, Theory 
Instructional Systems: Development, Management, Theory 
Problems: Instructional Systems 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

PsyF 5152 Knowing, Learning, Thinking 
PsyF 5153 Introduction to the Psychology of Instruction 
PsyF 5182 Psychology of Student Learning 
PsyF 5183 Adult Learning and Educational Practice 
PsyF 5121 Basic Principles of Measurement 
PsyF 5125 Principles and Methods of Evaluation 
PsyF 5330 Computer Programming 

SPFE 5131 Comparative Education 
SPFE 5180 Introduction to the Economics of Education 

Lib 5102 Media Center Administration 
Lib 5601 Library Applications of Information Science Technology 

CSci 5121 Data Structures 
CSci 5501 Artificial Intelligence 

Examination 

...... 

1 cr 

1 cr 
3 cr 
3 cr 
3 cr 
4 cr 
2 cr 

3 cr 
3 cr 
3 cr 
3 cr 
4 cr 
4 cr 

4 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 

3 cr 
4 cr 

3 cr 
3 cr 

4 cr 
4 cr 

Instructional Systems follow~ the departmental polic:~ of an oral examination 
for the MA Plan B. 

Plan B Paper 

-Instructional Systems requires a 4 credit Plan B paper; registration is 
through CISy 8501, Problems. 

Key: (1) Behavioral and Humanistic Studies 
{2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 

J 



(1,4) 
{1) 

(1,4) 
(1,4) 

(1 ,4) 
(1,2) 

(3) 

(3) 

Protocol for the Master of Arts Degree in Education 
with an Emphasis in English Education 

Major Courses (Area of Emphasis) 

SeEd 5194 
SeEd 5320 
SeEd 5321 
SeEd 5322 

SeEd 5344 
SeEd 5404 
SeEd 8892 
SeEd 8896 
SeEd 8893 

English Language Arts Curricula in the Secondary School 
Literature of Adolescents 
Teaching Literature in Secondary Schools 
Teaching Composition and Communication in Junior and 
Senior High Schools 
Teaching Reading in the Content Areas 
Language, Culture and Education 
Introduction to Research in English Education and Reading 
Problems: Teaching English (Plan B Paper) 
Seminar: Advanced Topics in English-Language Arts 
Education 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

3 cr 
3 cr 
3 cr 

3 cr 
3 cr 
4 cr 
4 cr 
8 cr 

1-9 cr 

(3) PsyF 5110 Introduction to Statistical Methods 3 cr 

(2) 
(2) 

(1,3) 
(1,3) 
(1,3) 

c 

Engl 5432 
Engl 5452 
Engl 5714 
Engl 5597 

Spch 5110 
Spch 5402 
Spch 5615 

SPFE 5141 
SPFE 5172 

CPsy 5331 
CPsy 5343 
CPsy 5345 

Examination 

American Poetry 
American Novel 
Modern and Contemporary Critical Theory 
Contemporary Black Poetry 

Advanced Topics in Speech-Communication Theory 
Problems in Interpersonal Communications 
Introduction to Rhetorical Criticism 

Critical Issues in Contemporary Education 
Anthropology of American ~ducation 

Processes of Socialization of Children 
Cognitive Development 
Language Development 

English Education follows the departmental policy of an oral examination 
for the MA Plan B. 

Plan B Paper 

English Education requires an 8 credit Plan B paper; registration is 
through SeEd 8896, Problems: Teaching English. 

Key: (1) Behavioral and Humanistic Studies 
{2) Hulticultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 

4 cr 
4 cr 
4 cr 
4 cr 

4 cr 
4 cr 
4 cr 

3 cr 
3 cr 

4 cr 
4 cr 
4 cr 



(4) 
(1) 
(3) 
(3) 
(1) 

(1,4) 
(174) 

(3) 

(3) 

(3) 
(3) 
(3) 

(2) 
(2) 

(3) 
(3) 
(3) 

Protocol for the Haster of Arts Degree in Education 
with an Emphasis in Language Arts 

l4 " 

Students selecting the ~~ program with a major emphasis in Language Arts would 
be focusing their study on one or more of the following areas--study that 
would be strengthened by combining course work at both the elementary and 
secondary levels: 

1. Children's and adolescent literature 
2. Methods of literature instruction 7 response to literature 
3. Composition research, composition instruction 

~~jor Courses (Area of Emphasis) 

SeEd 5194 English Language Arts Curricula in the Secondary School 3 cr 
Elem 5300 Literature for the Elementary School 3 cr 
Elem 8300 Research in Special Collections of Children's Literature 1-3 cr 
Elem 8316 Research in English Composition in Elementary Schools 3 cr 
SeEd 5320 Literature for Adolescents 3 cr 
SeEd 5321 Teaching Literature in Secondary Schools 3 cr 
SeEd 5322 Teaching Composition and Communication in Junior and 

Senior High Schools 3 cr 
SeEd 8893 Seminar: Advanced Topics in English-Language Arts 

Education 3 cr 
SeEd 8896 Problems: Teaching English 8 cr 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

PsyF 5110 Introductory Statistical Methods 4 cr 

Engl 5481 Folklore 4 cr 
Engl 5651 Techniques of Poetry 4 cr 
Comp 5104 Advanced Poetry Writing 4 cr 

Lib 8241 History of Books and Printing 4 cr 
Lib 8233 History of Children's Literature 4 cr 
Lib 8003 Publishers and Publishing 4 cr 

SPFE 5141 Critical Issues in Contemporary Education 3 cr 
SPFE 5172 Anthropology of American Education 3 cr 

Jour 5221 Publication Graphics 4 cr 
Jour 5721 Mass Media in a Dynamic Society 4 cr 
Jour 5531 Communication and Public Opinion 5 cr 

Examination 

Language Arts follows the departmental policy of an oral examination for the 
MA Plan B. 

Plan B Pa.per 

Language Arts requires an 8 credit Plan B paper; registration is through 
SeEd 8896, Problems: Teaching English. 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 



Protocol for the Master of Arts Degree in Education 
with an Emphasis in Reading Education 

Major Courses (Area of Emphasis) 

Courses may be selected from any of the three areas for a total of 20-36 credits. 

(4) 

(4) 
(4) 
(4) 
(4) 

(1) 
(2,4) 

(3) 
(3) 

Elem 5331 

Elem 5333 
Elem 5334 
Elem 5335 
Elem 5336 
Elem 5337 
Elem 5338 
Elem 5107 
Elem 5300 
Elem 5305 
Elem 8300 
Elem 5316 

Elem 5317 

(3) Elem 5318 
(3,4)**Elem 8931 

,2,4) 
(3,4) 

(4) 
(4) 
(4) 

(1 ,2 ,4) 
(2,4) 

SeEd 
SeEd 
SeEd 
SeEd 
SeEd 
SeEd 
SeEd 

5175 
5176 
5304 
5320 
5344 
5347 
5615 

(3,4)•'•*SeEd 8896 

Educ 5201 
Educ 5202 
Educ 5203 
Educ 5204 
Educ 5401 

(3,4)•'rnEduc 8302 

Teaching and Supervision of Reading in the Elementary 
School 
Instructional Leadership in Elementary Reading 
Reading Difficulties 
Clinical Diagnosis of Reading Difficulties 
Clinical Practice in Remedial Teaching 
Beginning Reading Instruction 
Teaching Reading in the Intermediate Grades 
Diagnosis and Treatment of Learning Difficulties 
Literature for the Elementary School 
Survey of Special Collections in Children's Literature 
Research in Special Collections in Children's Literature 
Teaching and Supervision of English in the Elementary 
School 
Materials Laboratory for Teaching English in Elementary 
Schools 
Creative \Vriting for and by Children 
Problems: Teaching Reading 

Secondary Remedial Reading Instruction 
Classroom Research in English Education and Reading 
Teaching Literature in Secondary Schools 
Literature for Adolescents 
Teaching Reading in Content Areas 
Linguistics and Reading 
Practicum in Secondary Reading: Tutoring Remedial 
Students 
Problems: Teaching English 

Introduction to the Undereducated Adult 
Adult Literacy: Diagnosis and Prescription 
Adult Literacy: Methods and Materials 
Reading in \Vork Settings 
Adult Learning and Development 
Problems: Adult Education 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

(1,2,4) CPsy 
(1,2) CPsy 

(1,2,3) CPsy 
(1,2,3) CPsy 

(1,2) · CPsy 
CPsy c 

5319 
5331 
5345 
5343 
5341 
5303 

Clinical Procedures with Children and Youth 
Processes of Socialization of Children 
Language Development 
Cognitive Development 
Perceptual Development 
Adolescent Psychology 

~* 
r,s 

3 cr d,c 
3 cr c 
3 cr r,s,d,c 
3 cr r,s,c 
3 cr r,s,c 
3 cr 
3 cr 
3 cr c 
3 cr c 
3 cr 

1-3 cr (max 6) 

3 cr c 

3 cr 
3-6 cr 
4-8 cr 

3 cr 
3 cr 
3 cr 
3 cr 
3 cr 
3 cr 

3 cr 
4-8 cr 

3 cr 
3 cr 
3 cr 
3 cr 
3 cr 

4-8 cr 

4 cr 
4 cr 
4 cr , .. cr 
4 cr 
4 cr 

(max 6) 

d,c 
s,d,c 

r,s,c 



(3) 
(3) 

(1,2,3) 

(1,2) 
(1,2) 
(1,2) 

(1,2,3) 

(3) 

lb 

Reading Education--2 

Coc "\ 
PsyF 5110 Introductory Statistical Methods 

Educational Heasurement in the Classroom 
Psychology and Pedagogy of Reading 

4 cr ....1 
PsyF 5120 
PsyF 5148 
PsyF 5183 
PsyF 5152 

PsyS 5101 
PsyS 8341 
PsyS 8641 

SPFE 5131 
SPFE 5141 
SPFE 5190 

Ling 5001 

Lib 8233 

Examination 

Adult Learning and Educational Practice 
Knowing, Learning, and Thinking 

Education of Exceptional Children 
Diagnosis and Treatment of College Learning Difficulties 
Clinical Practice in Diagnosis and Treatment of College 
Learning Difficulties 

Comparative Education 
Critical Issues in Contemporary Education 
Socio~ogy of Education 

Introduction to Linguistics 

History of Children's Literature 

4 cr 
3 cr 
4 cr 
4 cr 

4 cr 
3 cr 

3 cr 

3 cr 
3 cr 
4 cr 

5 cr 

4 cr 

Reading Education follows the departmental policy of an oral examination for 
the HA Plan B. 

Plan B Paper 

Reading Education requires a Plan B paper for 4-8 credits; registration is 
through courses marked **· 
*Code indicates state certification requirement. 

r - Elementary remedial reading 
s - Secondary reading, developmental or remedial 
d - Secondary developmental 
c - Reading consultant, supervisor, or coordinator 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 

c 



(4) 
(3) 
(3) 
(3) 
(3) 
(4) 

(3) 
(3) 

(3) 
(1) 

(1) 

(2) 

' 

Protocol for the Haster of Arts Degree in Education 
with an Emphasis in Science Education 

Hajor Courses (Area of Emphasis) 

SeEd 5390 Current Developments: Secondary School Science 
SeEd 8899 Seminar: Research in Science Education 
SeEd 8871 Problems: Curriculum Construction 
Elem 5350 Elementary School Science: ~~terials, Resources 
CISy 5205 Applications of Computers in Education 
SeEd 8887 Research Foundations of Secondary School Science 

Related Field(s) (8 credits) or Hinor(s) (9 credits) 

Bot 5131 
Biol 5001 

PsyF 5110 
PsyF 5153 

CPsy 5203 

SPFE 5173 

Examination 

Survey of Plant Physiology 
Biochemistry 

Introductory Statistical Hethods 
Introduction to Psychology of Instruction 

Adolescent Psychology 

Anthropological Classroom Hethods for Cross-Cultural 
Education 

3 cr 
3 cr 
8 cr 
3 cr 
3 cr 
3 cr 

5 cr 
4 cr 

4 cr 
3 cr 

4 cr 

3 cr 

Science Education follows the departmental policy of an oral examination for 
the MA Plan B. 

Plan B Paper 

Science Education requires an 8 credit Plan B paper; registration is through 
SeEd 8871, Problems: Curriculum Construction. 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 



(1,2) 
(4) 
(3) 

(4) 
(1,2) 

(3) 

(1,2) 
(3) 
(1) 

Protocol for the Master of Arts Degree in Education 
with an Emphasis in Second Languages and Cultures Education 

Major (Area of Emphasis) 

4V 

This protocol is but one example of the kinds of courses that may come together 
to form a program for the Second Languages and Cultures Education area of 
emphasis. 

SeEd 5188 Theory and Research in Intercultural Education 4 cr 
SeEd 5189 Planning and Assessing Second Language Curriculum 4 cr 
SeEd 5382 Testing and Evaluation in Second Language Teaching and 

Learning 3 cr 
SeEd 5385 Planning and Assessing Second Language Instruction 4 cr 
SeEd 5404 Language, Culture, and Education 4 cr 
SeEd 8188 Information Sources and Research in Second Language 

Learning and Teaching 5 cr 
SeEd 8894 Problems: Second Languages and Cultures Education 4 cr 

Related Field(s) (8 credits) or Minor(s) (9 credits) 

In general, the related field(s) or minor for the MA in Education with an 
emphasis in Second Languages and Cultures Education may be courses in French, 
German, or Spanish which deal with the literature, culture, linguistics, or 
language of the countries where those languages are used. Courses from the 
Department of Linguistics will also be used in different programs depending 
on the needs of the student. [We will not use Ling 5722, ESL Practicum, 
because students in the program will have had a minimum of one year's teach
ing experience and could take SeEd 5385, Planning and Assessing Second Lan
guage Instruction, in its piace. The latter is a more comprehensive course.] 
Courses in PsyF and SPFE may also be used regularly. The following is but 
one example of a related fields program. 

Fren 5701 
Ger 5331 
PsyF 5110 
PsyF 5152 

Examination 

Structure of Modern French: Phonology, Morphology, Syntax 
Cultural Analysis 
Introductory Statistical Methods 
Knowing, Learning, Thinking 

5 cr 
4 cr 
4 cr 
4 cr 

Second Languages and Cultures Education follows the departmental policy of 
an oral examination for the MA Plan B. 

Plan B Paper 

Second Languages and Cultures requires a 4 credit Plan B paper; registration 
is through SeEd 8894, Problems: Second Languages and Cultures Education. 
There will be one paper only. 

Key: (1) Behavioral and Humanistic Studies 
(2) Multicultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 

J 

J 



(2,4) 
(1) 

(2,4) 
(3) 
(4) 
(3) 
(4) 

(1) 
(3) 
(1) 

,. (1) 
..- (1) 

Protocol for the Master of Arts Degree in Education 
with an Emphasis in Social Studies 

Ha jor Courses (Area of .Emphasis) 

This protocol is but one example of the kinds of courses that may come together 
to form a program for the Social Studies area of emphasis. 

SeEd 5150 Advanced Hethods of Teaching Social Studies 3 cr 
SeEd 5152 Techniques of Instruction in Social Studies 3 cr 
SeEd 5153 New Perspectives in the Social Studies 3 cr 
SeEd 8362 Research in Social Studies 3 cr 
SeEd 8104 Curriculum Development in the Social Studies 3 cr 
SeEd 8801 Problems: Teaching Social Studies 4 cr 
CISy 5600 Introduction to Curriculum Development 3 cr 

Related Field{s2 (8 credits) or Minor{s2 (9 credits) 

The related field(s) to the MA in Education with an emphasis in Social Studies 
may be courses in any of the social sciences. Courses in PsyF and SPFE may 
also be used regularly. The following is but one example of a related field 
program. Follot~ing this exemplar is a list of examples of courses from each 
of the social science areas. 

PsyF 5152 
PsyF 5110 
SPFE 5180 

·Soc 5111 
Soc 5401 

Anth 5141 
Anth 5145 

Econ 5021 
Econ 5031 
Econ 5032 
Econ 5033 

Geog 5101 
Geog 5001 
Geog 5002 

Hist 5001 
Hist 5465 

Pol 8101 
Pol 5303 

Psy 5202 
Psy 5861 

Examination 

Knowing, Learning, and Thinking 
Introductory Statistical Methods 
Introduction to the Economics of Education 
Sociology of Deviant Behavior 
Social Organization 

Culture and Personality 
Anthropology and Education 

Economics, Ethics, and Economic Philosophy 
Current Economic Issues 
Current Economic Issues 
Current Economic Issues 

Historical Geography of North America 
Geographical Analysis I 
Geographical Analysis II 

Quantitative Methods in Historical Research 
China's Response to the West, 1750-1911 

Scope and Methods of Political Science 
The American Democracy 

Attitudes and Social Behavior 
Quantitative Methods in Psychology 

4 cr 
4 cr 
4 cr 
4 cr 
4 cr 

4 cr 
4 cr 

3-5 cr 
3-5 cr 
3-5 cr 
3-5 cr 

4 cr 
4 cr 
4 cr 

4 cr 
4 cr 

3 cr 
4 cr 

4 cr 
4 cr 

Social Studies Education follows the departmental policy of an oral examination 
for the MA Plan B. 



Social Studies Education--2 

Plan B Paper 

Social Studies Education requires a 4 credit Plan B paper; registration is 
through SeEd 8801, Problems: Teaching Social Studies. There will be one 
paper only. 

Key: (1) Behavioral and Humanistic Studies 
(2) Nulticultural Education 
(3) Preparation for Research Activities 
(4) Commonalities across MA Programs 
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Appendix B. Faculty for All MA Programs in the 

Department of Curriculum and Instruction 

Art Education 

Day, Nichael, Associate Professor 
DiBlasio, ~~rgaret, Assistant Professor 
Slettehaugh, Thomas, Associate Professor 

Elementary Education 

Cogan, John, Professor 
Dykstra, Robert, Professor 
Ellis, Arthur, Professor 
Hansen, Harlan, Professor 
Howey, Kenneth, Professor 
Humphreys, Alan, Associate Professor 
Jackson, Robert, Professor 
Johnson, Roger, Professor 
Lambert, Ronald, Professor 
Hanning, John, Professor 
Odland, Norine, Professor 
Post, Thomas, Professor 
Schreiner, Robert, Professor 
Stochl, James, Professor 
Taylor, Barbara, Assistant Professor 

Mathematics Education 

House, Peggy, Associate Professor 
Jackson, Robert, Professor 
Post, Thomas, Professor 
Stochl, James, Professor 

Husic Education 

Borg, Robert, Associate Professor 
Buckner, Reginald, Assistant Professor 
Caswell, Arnold, Professor 
Jellison, Judith, Associate Professor 
Schultz, Stephen, Associate Professor 
Turrentine, Edgar, Professor 

Graduate Faculty Status 
in Education 

FM 
AH 
FH 

FM 
FH 
FH 
FH 
FN 
AH 
B-1 
Fl-1 
B-1 
Fl-1 
B-1 
FH 
FM 
FM 
AJ.'1 

FN 
Til 
FM 
FM 

AM 
AM 
FH 
B-1 
FM 
FM 



Education (with emphases) 

1. Adult, Continuing, and Community Education 

Bruning, Charles, Associate Professor 
Copeland, Harlan, Associate Professor 
Park, Rosemarie, Assistant Professor 
1-lilliams, Howard Y., Professor 
Willie, Reynold, Associate Professor 
Woods, Donald z., Professor 

2. Curriculum and Instructional Systems 

Ahlgren, Andrew, Professor 
Anderson, Eugene, Associate Professor 
Carrier, Carol, Associate Professor 
Kimpston, Richard, Associate Professor 
Philipson, Willard, Associate Professor 
Tennyson, Robert, Professor 

3. English Education 

Beach, Richard, Associate Professor 
Graves, Hichael, Professor 
Kegler, Stanley, Professor 
Pich~, Gene, Professor 

4. Reading Education 

Dykstra, Robert, Professor 
Graves, Michael, Professor 
Manning, John, Professor 
Park, Rosemarie, Assistant Professor 
Piche, Gene, Professor 
Schreiner, Robert, Professor 
Taylor, Barbara, Assistant Professor 

5. Science Education 

Ahlgren, Andrew, Professor 
Gennaro, Eugene, Associate Professor 
Humphreys, Alan, Associate Professor 
Johnson, Roger, Professor 

6. Second Languages and Cultures Education 

Jorstad, Helen, Associate Professor 
Lange, Dale, Professor 
Paige, R. Hichael, Assistant Professor 
Walker, Constance, Assistant Professor 
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Graduate Faculty Status 
in Education 

AH 
E11 
£1-1 
FM 
AH 
&'1 

rn 
AH 
rn 
FN 
AH 
rn 

fl1 
£1-1 
rn 
rn 

FH 
fll 
£1-1 
rn 
FM 
rn 
AM 

FM 
FH 
AH 
rn 

FH 
£1-1 
AH 
AH J 
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Mayo Graduate School of Medicine 
Rochester, Minnesota 55901 Telephone 507 284-2511 

Dean Warren Ibele 
University of Minnesota 
Graduate School 
306 Johnston Half 
Minneapolis, MN 55455 

Dear Warren: 

September 29, 1981 

GRADUATE SCHOOl: 

Enclosed is a proposal to reestablish the joint program in 
Biophysical Sciences. We understand that Professor Ackerman 
has approved the document and it is forwarded now for your 
consideration. We are not sure if the proposal has been 
reviewed by the Physical Sciences Policy and Review Council 
or whether or not this step is necessary. Please let us know 
if the proposal is satisfactory or if changes are indicated. 

FGK:cb 

Sincerely, 
-- -1 
I . t 

. ~· {_ ! . • \... __ ---

Franklyn G. Knox, M.D., Ph.D. 
Associate Director, Research 
Training and Degree Programs 

cc: Kenneth c. Zimmerman, Associate Dean 
Andrew J. Hein, Assistant Dean 

Enc. 



• 
MEMORANDUM 

~epartment of Physiology & Biophysics Biodynamics Research Unit 

Dr. Franklyn G. Knox 
Associate Director for 

Education 
Research Training and Degree 

Programs 

Dear Frank: 

April 15, 1981 

Over the past eighteen months a group of faculty here at Mayo 
Foundation have been pursuing the development of an administrative 
structure for coordinating graduate studies in the biophysical 
sciences. The result has been the development of an administrative 
structure in which the common goals of graduate student education 
and training and their administration at Mayo can be accomplished 
jointly with the faculty of biophysical sciences at the University 
of Hinnesota. A review of the programs in Biophysical Sciences 
and Bioengineering is enclosed. 

This letter is a description of the Biophysical Sciences Program 
here at Mayo, which is designed to continue as a joint activity 
with the Biophysical Sciences Graduate Program at the University 
of Minnesota. Since the Biophysical Sciences Graduate Program 
(previously called the Biophysics Graduate Program) has been in 
existence for almost twenty years at Mayo and has always been a 
joint program with the University of Minnesota, this "awakening" 
of the program will include both new and old components. The 
following is a description of all components without an attempt to 
describe what may be new or old. 

Some preliminary points may be in order before describing the specific 
characteristics of the current administrative structure. Biophysical 
Sciences as structured at the University of Minnesota includes a wide 
range of disciplines not usually associated with Biophysics. As a 
matter of fact, recently the Biophysical Sciences Graduate Program 
and the Bioengineering Program have come quite close together in their 
views and goals at the University, a situation which could certainly 
be developed here at Mayo as well. Currently virtually all of the 
didactic course work required by a Mayo graduate student for a degree 
in Biophysical Sciences must be taken at the University of Minnesota. 
However, it is our intention in the future to provide some courses in 
Biophysical Sciences at Mayo if the number of graduate students 
increases over the coming years. It is recognized, however, that an 
entire set of courses for a Ph.D. degree in Biophysical Sciences could 



Dr. F. G. Knox -2- April 15, 1981 

not be developed here at Mayo. That almost all students corning to 
Mayo to do graduate work resulting in a Ph.D. in Biophysical Sciences 
would have to spend some time at the University of Minnesota taking 
course work should not obviate their having financial support through 
the regular graduate fellowship program here at Mayo. 

The administrative elements of the Joint Biophysical Sciences Program 
are the following: 

1. Mayo Graduate Studies Coordinating Committee in Biophysical 
Sciences 

The Mayo Graduate Studies Coordinating Committee in Biophysical 
Sciences will be made up of the entire faculty in Biophysical 
Sciences at Mayo. Listed in the follqwing table are the current 
members. 

MAYO FACULTY WITH GRADUATE FACULTY PRIVILEGES 
IN BIOPHYSICS 

Full Members 

Gilbert, B. K. 
Greenleaf, J. F. 

*McCullough, E. C. 
Orvis, A. L. 
Ritman, E. L. 
Robb, R. A. 
Szurszewski, J. H. 

*Vetter, R. J. 
Wood, E .. H. 

Associate Members 

Beeler, G. w. 
Gray, J. E. 
Harris, L. D. 
Kinsey, J. H. 

• 

This committee will be responsible for implementation of graduate 
studies in Biophysical Sciences at Mayo. The following are 
recommended duties of the Mayo Graduate Studies Coordinating 
Committee in Biophysical Sciences. The duties will be carried out 
in a manner consistent with the policies and requirements of the 
Joint Biophysical Sciences Faculty Committee, the Mayo Research 
Training and Degree Programs Committee and the Graduate School 
of the University of.Minnesota. 

a. 
b. 

c. 

d. 
e. 
f. 

g. 

To review and adopt program goals for graduate students. 
To define the didactic elements of the graduate program 
and to establish procedures for the preliminary, written 
and oral examinations and for maintaining standards of 
achievement. 
To coordinate graduate courses taught at Mayo, including 
periodic reviews of the course content. 
To screen and approve new graduate courses. 
To approve instructors for the various courses. 
To maintain communication within Mayo as well as outside 
Mayo and with the University concerning graduate education 
in Biophysical Sciences. 
To review graduate admission requirements and to insure 
that incoming graduate students receive all information 
about available assignments and support that can be 
provided within the graduate program. 

~ave been proposed for full privileges. 
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h. To recommend approval or rejection to the Mayo Graduate 
School of applicants to the Biophysical Sciences Program 
at Mayo. 

2. Joint Biophysical Sciences Faculty Committee 

3. 

4. 

5. 

The Joint Biophysical Sciences Faculty Committee has overall 
responsibility for program content, quality and admission 
standards. The Committee will be composed of all members of 
the Biophysical Sciences faculty at the University of Minnesota 
and of Mayo. 

Faculty Membership 

Recommendations for membership in the graduate faculty of the 
University of Minnesota in Biophysical Sciences for Mayo 
faculty will be developed by members of the graduate faculty 
at Mayo. Such recommendations are subject to approval of the 
Research Training and Degree Programs Committee and the Mayo 
Foundation Education Committee prior to transmittal to the 
Director of Graduate Studies in Biophysical Sciences at the 
University of Minnesota for consideration by the Joint Biophysical 
Sciences Faculty Committee. If approved, the recommendations 
will be forwarded to the Physical Sciences Policy and Review 
Council and then to the Dean of the Graduate School of the 
University of Minnesota for final action. The current faculty 
are listed in Appendix A. 

Degree Requirements 

The requirements for obtaining a degree in Biophysical Sciences 
are described in Appendix B and were developed by the Joint 
Biophysical Sciences Faculty Committee and are to be reviewed 
periodically as the program progresses. 

Admission of Courses into Biophysical Sciences Graduate Program 

A list of courses which are approved for major credit in 
Biophysical Sciences is in Appendix c. Although currently no 
courses are approved·at Mayo for major credit in Biophysical 
Sciences, it is fully expected that such approval will be 
forthcoming pending application for such approval from the Mayo 
Graduate Studies Coordinating Committee in Biophysical Sciences. 
It is clear that many courses at Mayo will be sufficient for 
credit in minor areas such as biochemistry, physiology, 
statistics, etc. Approval of courses to be accepted into the 
Biophysical Sciences Graduate Degree Program at Mayo will first 
be obtained by the Mayo Graduate Studies Coordinating Committee 
in Biophysical Sciences before submission to the Joint Biophysical 
Sciences Faculty Committee at the University. Approval by the 
Physical Sciences Policy and Review Council is also required of 
8000 level courses. 
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6. Admission Requirements 

The Mayo Graduate School will respond to letters received 
either by the Graduate School or by individual faculty members 
of biophysical sciences. The response will request all 
required application material, describe the faculty and 
graduate study opportunities at Mayo, and contain a description 
of the graduate degree requirements. At the completion of 
the student's file, including transcripts and letters of 
recommendation, etc. it will be forwarded to the Coordinating 
Committee in Biophysical Sciences for acceptance or rejection. 

The predoctoral students at Mayo are to be appointed according 
to the Mayo Graduate School guidelines for appointment of 
predoctoral students, a copy of which.is enclosed as Appendix 
D. The students are to be approved first by the Mayo Graduate 
Studies Coordinating Committee in Biophysical Sciences and are 
then recommended to the Research Training and Degree Programs 
Committee at Mayo. If approved by the Research Training and 
Degree Programs Committee, the application and recommendation 
for approval are sent to the Graduate School of the University 
of Minnesota. After review, the Graduate School sends the 
application to the Director of Graduate Studies for consideration 
by the Joint Biophysical Sciences Faculty Committee. If 
approved, the University Graduate School and Mayo correspond ~ 
with the applicant regarding conditions of the appointment. ~ 

7. Appointment of Advisor 

The advisor (sponsor) will be selected in accordance with the 
Mayo Guidelines for Appointment of Predoctoral Students at the 
time of approval of an appointment by the Research Training 
and Degree Programs Committee. 

JFG:cb 

J. F. Greenleaf, Ph.D. 
Associate Professor of 

Biophysics and Medicine 
Biodynamics Research Unit 

Enclosures: Appendices A-D 
Review Material for Graduate Programs in Biomedical 
Engineering and Biophysical Sciences 

cc: Or. E. L. Ritman 
Dr. E. Ackerman 
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APPENDIX A 

GRADUATE FACULTY IN THE BIOPHYSICAL SCIENCES 

Dean E. Abrahamson 
Public Affairs 
967 Social Sciences Bldg. 
3-7796, 3-7756 

Eugene Ackerman 
Health Computer Sciences 
374 VFW CRC (Box 511 ~1ayo) 
3-5616, 3-5617 

Victor A. Bloomfield 
Biochemistry 
140a Gartner Lab - St. Paul 
3-103, 3-1040 

Barry K. Gilbert 
Physiology 
Mayo Medical School 
2-137 Med Science Bldg. 
Rochester 55901 
507-282-2511 

James F. Greenleaf 
Medicine 
Mayo Medical School 
Rochester 55901 
507-282-2511 

Russell K. Hobbie 
103 Space Science Center 
3-5479 

Fa i z ~1. Khan 
Therapeutic Radiology 
lOll Powell Hall (Box 494 Mayo) 
3-8686 

Merle K. Loken 
Radiology 
C233 Mayo (Box 382) 
3-8427, 3-8650 

Rex E: Lovrien 
Biochemistry 
270 Gartner lab - St. Paul 
3-1276, 3-1277 

Rufus W. Lumry 
Chemistry Department 
78a Kalthoff Hall 
3-2354, 3-4931, 3-5576 

Richard Moore 
Radiology 
154 Variety Club H H (Box 701 Mayo) 
3-8932, 3-7699 

Full. Members 

Richard Poppele 
.. Neurophys i o 1 ogy 

326 Millard Hall 
3-4943, 3-3954 

Erik L. Ritman 
Medicine and Physiology 
Mayo Medical School 
Rochester 55901 
507-284-3495 

Andreas Rosenberg 
Laboratory Medicine and Pathology 
C205 Mayo (Box 198) 

. 3-8654, 3-7633, 6-5443 

Murray D. Rosenberg 
Genetics and Cell Biology 
374 Gertner Lab - St; Paul 
3-1290, 3-1291 

Otto H. Schmitt 
Biophysics 
200 Temporary North Court Engineering 
3-3345 

Chang W. Song 
Therapeutic Radiology 
1011 Powell Hall (Box 494 Mayo) 
3-4333, 3-8680 

Joseph H. Szurszewski 
Physiology and Pharmacology 
Mayo Medical School 
Rochester 55901 
507-282-2511 

Earl H. Hood 
·physiology and Biophysics 
Mayo Medical School 
Rochester 55901 
507-284-3341 
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Graduate Faculy in the Biophysical Sciences (continued) 

George W. Beeler 
Mayo Medical School 
Rochester 55901 
507-282-2511 

Ronald T. Droege 
Radiology 
Box 292 r~ayo 

3-8739 

Joel E. Gray 
Radiologic Physics 
Mayo Medical School 
Rochester 55901 
507-282-2511 

Lowell D. Harris 
Biophysics 
Mayo Medical School 
Rochester 55901 
507-284-2511 

James H. Kinsey 
Biophysics 
Mayo Medical School 
Rochester 55901 
507-284-2511 

Associate Members 

Edwin C. McCullough 
Radi a 1 ogy 
Mayo Medical School 
Rochester 55901 
507-282-2511 

A 1 an L. 0 rv i s 
Biophysics 
Mayo Graduate School of Medicine 
Rochester 55901 
507-284-3332 

Richard A. Robb 
Biophysics 
Mayo Medical School 
Rochester 55901 
507-282-2511 

Subhash Sharma 
Therapeutic Radiology 
Box 494 Mayo (1303 Powell Hall) 
3-8176, 3-8680 

''v 
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' DEAl.~ E. ABRAHAMSON, MD, PhD 

Analysis of energy policy, environmental, implications of various tech
nologies, oc_cupational health. 

EUGENE ACKE&~, PhD 

Mathematical biophysics: glucose re~lation, compartmental analysis 
of antibiotics. Noisy data. Electron beams in tissue. 

BARRY GILBERT, PhD 

High speed image processing: algorithcs, special purpose processors. 

VICTOR BLOOMFIELD, PhD , 

Assembly and conformational changes in bacterial viruses. Structure 
and interactions of human bronchial glycoproteins. Protein-membrane 
interactions. Hydrodynamic theory •.. Quasi-elastic light scattering. 

JOEL E. GRAY, PhD 

Psychophysics of perception. Visual detection of threshold signals. 
Quantitative evaluation of medical images. Effects of low-level 
radiation. 

JAMES F. GREENLEAF, PhD 

Ultrasonic transmission computer-assisted tomography. Wave propagation 
in tissue. Detection of ultrasonic waves by laser interaction. 
~lyocardial perfusion studies by ultrasound. 

LOWELL D. HARRIS, PhD 

Construction of three-dimensional volume displays from a set of cross· sections. 
Operator interaction with three-dimensional displays. 

RUSSELL K. HOBBIE, PhD 

Use of computers for tnedical decision support. Osmotic pressure. Radiological 
physics. 

J. H. KINSEY, PhD 

High speed computed tomographic scanning. Computer image analysis. 
Cancer detection by optical fluorescence.· . Cancer phototherapy 
using hemato9orphyrin. 

F AIZ M. KHAN, PhD 

1 



Electron beam treatment planning. Effective atomic number and 
density of tissue. 

MERLE K. LOKEN, MD, PhD .• 

Development and evaluation of radiopharmaceuticals. 

R~~ LOVRIEN, PhD 

Thermochemistry of metabolite combustion by microorganisms. Relative 
solubilities of hydrocarbons and oxygenated hydrocarbons. Cellulase 
and hemicellulase enzyme studies. Studies of red cell membranes, 
morphology, and lysis. Holecular basis of malignant hypothermia. 
Lectins as molecular and cell receptor probes. Mutagenicity of 
combustion products. 

RUFUS LUHRY, PhD 

Theoretical and experimental studies of protein function, especially 
hemoglobin. Protein-water interactions and charge and conforcational 
fluctuations. 

RICHARD MOORE, DSc, PhD 

Analysis of left ventricular wall motion. Improvements of x-ray 
tubes and elimination of scattered radiation from the image. 

EDWIN C. MCCULLOUGH, PhD 

Physics of therapeutic radiology: hyperthermia, machine specifications 
and testing, use of computed tomography in treatment planning. 
Nuclear magnetic resonance computed tomography. 

ALAN ORVIS, PhD 

Dosimetry, radiation protection, and health physics. 

RICHARD E. POPPELE, PhD 

Mamallian muscle spindles: viscoelastic properties, the nature of 
the transduction mechanism. Encoding of muscle receptor information 
by the central nervous system. 

ERIK L. RITHAN, MD, PhD 

High spaed computed tomography for measurement of cardiac structure 
and function. Models of myocardial stress-strain relationships 
and perfusion. Global cardiac function. 

RICHARD A. ROB3, PhD 

High speed computed tomography for dynamic measurements of cardiovascular 
and pulmonary mechanics. Quantitative densitometry for measuring 

2 

J 

··------·------------

.· 



~-· 

' 

C. 

\ -.. 
bone fracture site remodelling and blood flow. Automated cell 
counting. Reconstruction of chromosome sections using scanning 
microscopy. Videodensitometry studies of hemangioma therapy • 

electron 
·• ;' .. 

.. 
ANDREAS _ROSENBERG, PhD 

Protein structure, molecular biophysics, immunology. 

OTTO H. SCHMITT, PhD 

Voluntary cardio-respiratory synchronization. Mutual impedivity 
spectrometry. Bioelectrodes. Effects of plasma arc demodulation in 
electrosurgery. Automated electrosurgery. Multidimensional phase space 
displays. Extra-low frequency electric fields. 

SUBASH C. SHJU4~, PhD 

Dosimetry for bracytherapy and for extended field x-ray therapy. 
The use of special emulsions for low- and high-LET radiation. 

C. W. SONG, PhD 

Effects of radiation and hyperthermia on vascular function 
in tumor and normal tissue. Use of 5-thio-d-glucose as a radiosen
sitizer of tumor and a radioprotector of normal tissue. 

JOSEPH H. SZURSZEWSKI, PhD 

· Physiology and pharmacology of synaptic transmission in autonomic · 
ganglion cells; mechanisms of control of smooth muscle function by the 
autonomic nervous system. Conductance changes in muscle produced by 
autonomic neurotransmitters. 

EARL H. \mOD, l1D, PhD 

-
Cardiovascular and lung dynamics. Quantitative video roentgenographic 
imaging techniques. Physiological effects of changes in direction and 
magnitude of the gravitational-inertial force environment. Excitation
contraction coupling in cardiac muscle. 

3 
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APPENDIX B 
I 'J I I~ 

I 

1. Preliminary \'Jritten and oral examinations \'/ill be designed for each student by 
the Ph.D. con~nittee on an individual basis. The v1ritten exam may be used to '\ 
test the student's ability to correlate infonnatjon from several courses and/ ...I 
or to use the 1 i brary faci 1 i ties and ~t1i 11 be. taken during the second year of 
full-time registration or its equivalent. It should not be. a repeat of course 
examinations. The oral exam should focus on the student's plan for thesis 
research and information related thereto and should be taken by October of the 
third year of full-time registration or its equivalent. 

2. CourSe programs \'iill also be the responsibility of the Ph.D. Committee. Should 
it prove difficult to reach a consensus agreement, the Director of Graduate 
Studies \·Jill act as an arbitrator. If this still proves unsatisfactory, the 
individual course program vlill be acted on at a G1·aduate Faculty meeting \·lith 
the student present. 

3. The following are listed as' desired goals and should not be interpreted as 
strict requirements. 

4. 

5. 

A. The course program should include about 50 to 75 quarter credits taker~ as 
gradu;:te c·:::i': in relevant ccurses, normally co:noleted during the first 
t\-10 years of graduate study. 

B. The student should have some familiarity \'lith physical chemistry, inter
mediate physics, intermediate mathematics, biostatistics, computer pro
gramming, biology, physiology, and biochemistry. These may be demonstrated: 
by courses taken at the undergraduate 1 eve 1 , or as part af the gt·adua t:e pro-
gram; by reading and/ or practi ca 1 experience; or by i nforma 1 competer.cy .'\ 
examinations designed by the Ph.D. Coii:;nittee on an individual basis. ..._, 

C. The program should include one course of at least three-credits in each of 
four of the six areas: molecular and cellular biophysics; medical bio
physics; mtithematical biophysics; enginee1·ing biophysics; physiological 
biophysics; and biophysics, environment, and society. Each of these courses 
must be completed with a grade of B or better. 

D. A significant fraction of the course program should be relevant to the stu
dent's thesis area. By and large this \·lill tend to be one of the six afore
mentioned areas. This concentration of course credits will serve in lieu 
of the major ~n more traditional programs. 

E. The course program should also include some evidence of an area of special
ization outside of the thesis area. This may serve in lieu of the more 
traditional minor. Alternatively, the program rr.ay include, in addition to 
catwses relu.ted to the thesis area, courses from several other areas of the 
Biophysical Sciences Hhich may be regilrded as equivalent to selections 
designated as "suppol~ti ng program" by the Graduote School. 

A Ph.D. progl·<:im shoiJld normally tal:e 3-5 yeal'S frorn the bachelor•s degree ot· 
l-3 yeal~s from the master's degree. Students \·lor"idny half-titHe should antici
pate 4-6 years f·rom the bachelor's degree or 2-3 years from the master's degree. 
Those working full-time will require special consideration. Financial sup~ort 
to full-time graduate students will not normally be continiJed beyond 5 years. 

All Ph.D. candidutes must demonstrate co:rpetcnce to read sci-entific liter<J.t~1·eJ~ 
in at l(•ast one language in addition to English. Admission to the pt·ogram 1n · 
th:? 13iophysic<.!l Sciences and to candidacy for a Ph.D. d0gree vlill be t<Jken as 
evi de nee of English co:npe tence. F01·ei gn students may submit com?etence in 
their native language if scientific publications exist in that lan~uage. All 
other students must t::eet the requirer::ents of the Graduate School for the lan
n"~~o in oues ti 0i1. A tP.chn; ·;ue mav NOT be substituted fat· a foreign lc.nguuge. 
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APPENDIX C 

Courses Suitable for t1ajor Credit'in Biophysical Sciences 

This list is suggestive only; it does not include all possible courses which 
can be used for major credits. ~1oreover, none of the 1 i sted courses are 
suitable for all majors in the Biophysical Sciences. For convenience the 
courses are listed under the area (or areas) of Biophysical Sciences most 
directly related to the subject matter. Hithin each of these areas, tile 
courses are arranged by their departmental (or program) designators. Descrip
tions of the content of each course are available upon request. 

AREA ONE: MOLECULAR AND CELLULAR BIOPHYSICS 

Biochemistry and Chemistry (joint n~mbers) 

5222 Physical Biochemistry of Solutions (4 cr) 
5223 Physical Biochemistry: Structure and Intermolecular Forces (4 cr) 
5224 Physical Biochemistry: Dynamics (4 cr) 
8260 Advanced Physical Biochemistry (2 cr; may be repeated for credit in 

different areas) 

Biology 

5082 Membranes and Interfaces (4 cr) 

Biophysics and Radiology and Therapeutic Radiology {joint numbers} 
5172 Radiation_Biology (3 cr) 

Botany 

5183 Water, Minerals and Translocation (4 cr) 

AREA TWO: MEDICAL BIOPHYSICS 

Biophysics and Radiology and Therapeutic Radiology {joint listings) 
5170 Basic Radiologic Physics (3 cr) 

.5171 Physics of Nuclear Medicine (3 cr) 
5172 Radiation Biology (3 cr) . 
5173 Physics of Radiation Therapy (3 cr) 
5174 Physics of Diagnostic Radiology (J cr) 

Physics 

5351 Experimental Particle Physics (4 cr) 
5553 Topics in Physics for Biology and l·ledicine: Light, Atoms and Nuclei (5 c 
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AREA THREE: HATHEHA TICAL BIOPHYSICS and COf.1PUTATI ON . 
El2ctrical Engineering 

5760 Biological System Modeling and Analysis (4 cr) 

Pathology 

5415 Mathematical Models in Pathobiology: I. Deterministic Models in 
Physiological Chemistry (3 cr) 

.' 

5416 Hathematical ~lodels in Pathobiology: II. Transforms and Physiological 
Systems (3 cr) 

5417 f~athematical f·1odels in Pathobiology: III. Inforr.tation Theory, Genetics, 
and Population Models (3 cr) 

Physiology 

8115 Hathematical Neurophysiology (4 cr) 

Public Health 

5433 Computer Methodology in the Delivery of Health Care: I. Physiological 
Honitoring and Testing (3 cr) 

5434 Computer Methodology in the Delivery of Health Care: II. Introduction 
to Medical Decision Making (3 cr) 

5435 Computer Methodology in the Delivery of Health Care: III. Health 
Inforr.tation Systems (3 cr) J 

AREA FOUR: ENGINEERING BIOPHYSICS 
.• 

Aerospace Engineering and Mechanics 

5200 Kinematics and Dynamics of Fluid Flow (4 cr) 
5570 Mechanics of Biomaterials (4 cr) 
5687 Introduction to Acoustics and Environmental Noise (4 cr) 

Bioohysics ·-
5155 Biophysics I (3 cr) 
5156 Biophysics I( (3 cr) 
5157 Biophysics III (3 cr) 

Chemical 

5751 
5752 
5753 
5754 
5755 
5757 

Engineering 

Biological Engineering Analysis I (3 cr) 
Biological Engineering Analysis II (3 cr) 
Biological Engineering Analysis 11! (3 cr) 
Biochemical Engineering I (4 cr) 
Biochemical Engineering II (4 cr) 
Principles of Artificial Internal Or~an Design (4 cr) 

Chemistr.z 

5127 Analog and Digital Instrumentation (5 cr) 
5128 The Small Computer in the Chemical Laboratory (5 cr) 
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AREA FOUR (continued) .• 
'Electrical Engineering \ 

5560 Biomedical Instrumentation (4 cr) 
5620 Environmental Acoustics and Noise (4 cr) 
5760 Biological Systems Modeling and Analysis (4 cr) 

Mechanical Engineering 

5480 Biological Fluid Flm'i (4 cr) 

Physics 
5552 Topics in Physics for Biology and t·ledicine: Electricity and Signals (5 c; 

AREA FIVE: PHYSIOLOGICAL BIOPHYSICS 

Biophysics 

5156 Biophysics II (3 cr) 

Botany 

5183 Water, Minerals, and Translocation 

Physics 

5551 Topics in Physics for Biology and t1edicine: f1echanics and 
Molecular Physics (5 cr) 

5552 Topics in Physics for Biology and t1edicine: Electricity and Signals (5 c 

Physiology 

8103 General Physiology (3 cr) 
8104 Neurophysiology (4-6 cr) 
8105 Cardiovascular Physiology (4 cr) 
8106 Respiratory Physiology (3-4 cr) 
8107 Alimentary Physiology (3 cr) 
8108 Nephrology (4 cr) 
8114 Biophysics of Nerve Cells (3 cr) 
8116 Biophysical Approaches to Physiology (4 cr) 
8117 Chronophysiology (credits arranged) 
8217 Properties of Receptor Systems (3 cr) 
8218 Physiology of Visual Systems (3 cr) 
8219 Spinal Cord Physiology and Motor Control (3 cr) 

AREA SIX: BIOPHYSICS, ENVIRONMENT, AND SOCIETY 

Specific courses in this area have not been designated. 
•• ! 
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SEMIHARS 
. -~. 

There are a number of seminars appropriate for graduate students in the 
Biophysical Sciences. Most.of these are non-credit semiu.ars. However, t\-10 

are possible for graduate credit. These are: 

Biophysics 
·5138 
8296,7,8 

Biophysical Sciences Seminar (1 cr per quarter) 
Research Seminar: Biophysics 

Mechanical Engineering 

8485,6,7 Biomedical Engineering Seminar (1-3 cr per quarter) 

It is also possible to register for the Biophysical Sciences Seminar as 
Public Health 5470 and the Biomedical Engineering Seminar as Surgery 8204,5,6. 

COURSES WITH VARIABLE CONTENT 

A number of courses with variable content can be used, depending on the topics 
covered in a particular quarter, for major credit in the Biophysical Sciences. 
Among these courses are: 

Biophysics 
8221,2,3 Research in Biophysics (~redit arranged) 

Physiology 

8113 Proble~s in Physiology (credit arr~nged) 

Public Health 

5470 Topics in Biometry (credit arranged) 
8405,6,7 Advanced Topics in Health Computer Sciences (3 cr per quarter) 
8449 Topics in Biometry (credit arranged) 

. ... 
_. 
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APPENDIX D 

Guidelines For Apjlointmcnt of Predoctoral Students 

Staff with full grncluatc faculty membership in basic science disciplines may 
compete for Mayo funding for predoctoral appointment under tlte· following 
guidelines: 

~ .' .. 

I. Appointments arc made on recommendation of the sponsoring staff member 
, with approval o[ the department chairman or desir,n:1tcd educational 

director for a iivcn field. Appointment procedures and relationships 
\-Jith the University, tothich vary by field, arc coordinated through the 
Degree Programs Office of the Graduate School. Appointment responsibility 
is vested in the Research Training and Degree Programs Committee. 

II. Only outst<.ndin~ st~~dents should ~c .:!c::crtc::!. In :H'til'::! M!. !"CCC':r.!::~!1d.:t-. 

tions for <lPP~' intmcnt; the Research Tr;1i11 ill!: :111d 11l'!~t-l'l' l'n,gr:un:; Com
mittee will consider tl1e totality of c.:~nJidates' records including 
Gr<Jde Point Avcrngc, Gr:tduate Record Exam scores, letters of recom
mcnd<.J.tion, interviews and research experience. The University of 
Minnesota Graduate School fellowship standards may serve as a benchmark. 

III. A staff person must have an approved research budget to accommodate 
laboratory activities of the student. 

IV. A staff person is limited to one Mayo-funded predoctoral student at 
any one time. 

V. The stipends, benefits and indirect costs of students \-Jill be accommodated 
in the sponsors' research budgets by transfei~s ['tom the contingency fund 
available to the Research Training and Degree Progrmns Committee. Other 
costs associated with training students ~hould be borne by existing 
research budgets of sponsors. 

VI. Appointment would be 
able by the Research 
Programs Co~nittee. 
tingency funds \othile 

made within the limits of the budget made avail
Committee to the Research Tr:tining and Degree 
Mayo Fellowship funds should be vie\o~ed as con
extramural predoctoral fellowship support is 

dations for appointment. Predoctoral students c~nnot be charged to 
regular rese~rclt grants. Appointments would be for one year at a time, 
but Hith the undersl:::tnding that appointments \-Jill be conLinued for the 
usual maximum of five years if satisfactory performance is maintained. 

VII. A st:tff pcrSL'Il llll'eting th~ criteria outlined above m:ty, in lieu of 
advi!>ing a studt!llt h i.m~.;clr/hcrsclf, sponsor :1 student for a fnculty 
member \vito othcn-1isc meets the criteria but does not hold full grad
uate .faculty mctuhership. It is also reco1:n izetl th,,t sponsorship m:ty 
change, t.tithin the context of these guidelines, as a result of change 
in resenrch interests of students. 

VIII. Students m.:1y be appointed. jn a specific department nnd discipline without 
identificntion of individual sponsors if cxtrmnural funds identified for 
this purpose arc :tvailable. 

jg 
4/17/80 
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I. BIOHEOI"cAL ENGINEERING GRADUATE PROGRAM 

, A. Introduction 

The purpose of the Biomedical Engineering Program at the University of 
Minnesota is to nurture research and education in the disciplines 
bridging engineering and medicine. A faculty with Biomedical Engi
neering interests grew in the early and mid-sixties when Aerospace 
Engineering and Mechanics and Chemical Engineering hired people to 
pursue research in this area, and other faculty members in t·1echanical 
Engineering and in Electrical Engineering turned their attention to 
biomedical problems. With the strong tradition of leadership in heart 
surgery in the University•s Medical School, it was natural that one of 
the earliest and strongest collaborations brought engineers and 
surgeons together to work on the a~tificial heart and, by extension, 
problems involving other artificial organs and the related question of 
blood damage. Interdisciplinary research in this area has been under
way continuously for 12 years. Other call aborati ve research undertaken 
in the sixties focused on microcirculatory transport and on pulmonary 
mechanics. The latter studies were extended in the seventies as a 
cooperative research program with the Mayo Clinic. The seventies saw 
further expansion. Interdisciplinary groups· from Electrical Engineering 
and Neurology worked in the area of bladder stimulation and control. 
Design engineers and dental surgeons developed equipment for monitoring 
jaw movement. Groups studied the fluid mechanics and transport proces
ses important in atherosclerosis. Still others examined the physico
chemical mechanisms and manifestations of hemoglobinopaties such as 
sickle cell anemia, developed implantable fluid control devices such as 
an insulin pump and a sphincter-like urinary continence control system, 
and pursued studies in orthopaedics, rehabilitation, and human gait. 

As research opportunities expanded, graduate students in individual 
engineering departments and in surgery began to elect thesis topics in 
biomedical engineering areas. Since 1965, approximately 23 Ph.D. and 
35 M.S. degrees have been granted on the basis of biomedical engineering 
theses. In 1972, the field had developed enough at the University so 
that the Board of Regents formally adopted a Ph.D. program in Biomedical 
Engineering. This program complements Ph.D. programs in each of the 
engineering departments and many of the medical departments, and it 
allows students a choice of routes to a biomedical engineering research 
career. Presently, 33 faculty serve on the Biomedical Engineering 
Graduate Faculty. . · . 

At the undergraduate level, biomedical engineering options exist within 
several of the engineering departments and the number of students 
electing these options continues to increase. 

-1-
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A certain amount of course development.has paralleled the growth in 
student interest at the University, although more remains to be done. 
Section I.E. describes the courses available in Biomedical Engineering. 

In sum, we believe that the University has moved deliberately and 
effectively into the area of Biomedical Engineering. Several of its 

· faculty are recognized nationally as experts in the application of 
engineering principles to biomedical problems, particularly in the 
areas of artificial organ design, cardiovascular problems, and pulmonary 
mechanics. The doctoral Biomedical Engineering Program at the Univer
sity of Minnesota has a sound role in graduate education. The nature 
of the growth of Biomedical Engineering at the University of Minnesota 
has reflected the conviction of the University's faculty and administra
tion that: 

1. In a rapidly expanding field, an attempt to closely define 
the scope and direction of the field or to formalize its 
structure is likely to ~esult in limiting ifs potential. 

2. New interdisciplinary fields develop best when their growth 
is determined not by administrative fiat, but by the 
natural expansion of collaborative research activities 
stimulated by the interests of the faculty and students, 
their awareness and perception of important research prob-
lems and societal needs, and the encouragement of the ' 
administration. · ,.r 

B. Program of Study: Composition and Mechanics 

A candidate plans a program with the aid of an adviser and a three
member subcommittee selected jointly by the candidate and the director 
of graduate study for Biomedical Engineering. The committee decides on 
the suitability of the program and thesis topic. The committee is also 
responsible for the appointment of examination committees, subject to 
the approval of the Graduate School. 

1. Major Program 

The purpose of the major program is to·provide students comprehensive 
training in both the engineering and biomedical aspects of at least one 
area of Biomedical Engineering. To accomplish this, students normally 
complete a broad but cohesive program consisting of at least 9 credits 
in each of three departments. T\'JO of these departments should be in a 
college other than that of the minor. In addition, students normally 
register in the Biomedical Engineering seminar for at least 6 quarters. 

2. Minor Proaram 

The minor program is intended to insure that the emphas1s on breadth in 
the major is complemented by the development of specialized proficiency 
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in at least one subdiscipline of this inherently interdisciplinary 
field. To accomplish this, the studertt is required ~o complete at 
least·18 credits in the department offering the minor, with at least 
9 of these credits being in 8000-level courses. The minor department 
normally will be the one most closely related to the student•s under
graduate training or the one in which the student•s adviser holds an 

, appointment. 

3 

3. Language Requirement 

Students are required to demonstrate proficiency in French, German, or 
Russian or to complete an alternative program. 

4. Examinations 

The doctoral student in Biomedical Engineering completes two examina
tions: an oral examination and a written examination. The oral exami
nation precedes the written one. The latter is a comprehensive 
description of the student•s proposed dissertation activity, complete 
with objectives, background state-of-the-art and bibliography, and 
anticipated plan of research. 

C. Fiscal Considerations 

A graduate student in the Biomedical Engineering Graduate Program is 
eligible to compete for university-wide graduate study fellowships, 
including a terminal year dissertation fellowship program. Other than 
these fellowships, funding to aid graduate study is gained via Research 
Assistantships, typically from the research funds of his adviser. 
Occasionally, opportunities for departmental support exist where the 
student is qualified.to teach. 

Under present policy, a prospective student with acceptable academic 
credentials i~ admitted into the Biomedical Engineering Program after a 
member of its graduate faculty consents to serve as adviser. This 
policy was adopted·to ensure the students would indeed find an adviser, 
since there is such great diversity within the Program. It is diffi
cult for students from afar to find a faculty adviser before admission. 
Although a compilation of faculty interests and addresses is furnished 

·to all inquirers, the responsibility for obtaining an adviser is the 
student•s. The Director of Graduate Study cannot commit a faculty 
member to doctoral guidance, since a close personal relationship must 
exist between student and adviser. Thts is also a difficult arrange
ment because of lack of support for the ·nevJ student. Unless a faculty 
member with whom the student may wish to identify has research support, 
no financial commitment can be made to induce him to accept entrance. 
As there are no undergraduate teaching responsibilities in Biomedical 
Engineering, teaching assistantships are not available unless a depart
ment in which the adviser functions is able to supply such funds to aid 
in its own program. 
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Efforts are being made to develop a Biomeaical Engineering Center at 
Minnesota. A keystone in the concept is to provide f~llowship support 
for new students as well as those actively involved on dissertations. 

D. Biomedical Engineering Courses 

The doctoral student in Biomedical Engineering develops a program of 
study to meet the standards described in Section 1.8.; courses are 
typically those offered by a department of the University for its own 
students. 
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In addition, a set of courses has been developed (in addition to the 
Biomedical Engineering Seminar described in Section 1.0.), motivated by 
specific issues in the field of Biomedical Engineering. These are: 

1. Chemical Engineering 

5751,2,3 (3 cr per qtr; prereq #; 3 lect hrs per wk) 
Modeling and analysis of biosystems. Thermodynamics, 
transports 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 J 
hrs per wk) 

Biochemical engineering of industrially important biolog
ical materials. Microbiological, biochemical, and 
chemical considerations of these systems and their indus
trial processing. 

5755 Biochemical Engineering (4 cr; prereq 5103, 5754, or #; 
3 lect hrs per wk) 

Application of chemical engineering principles to solu
tion of processing problems of industrially important 
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 bio
chemical and biomedical processes. 
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2. Electrical Engineering 
.. 

5560 Biomedical Instrumentation (4 cr; prereq #) 
Biological signal sources. Electrodes, microelectrodes, 
other transducers. Characteristics of amplifiers· for 
biomedical applications. Noise in biological signals. 
Filtering, recording, and display. Protection of patients 
from electrical hazards. Experiments in neural and 
muscle stimulation. EKG and EMG recording, neuron simu
lation, filtering and low-noise amplifiers .. 

3. Mechanical Engineering 

5480 Biological Fluid Flow [3·4 cr (1 cr term paper option); 
CE 3400 or equiv. recommended; 3 lect hrs per wk] 

Introduction to rbeology and fluid dynamics of biological 
fluids. Blood flow, biological pumping, self-propelled 
particles, unusual viscoelastic behavior of biological 
fluids, and other fluid motions. 

8485,6,7 Biomedical Engineering Seminar (1-3 cr per qtr) 
Institute of Technolooy and Medical School faculties. 
(Sam as Surg 8204,5,6) · 

4. Physics 

Lectures, demonstrations, and individual research activi
ties designed to introduce graduate students and faculty 
of Mechanical Engineering and Surgery to techniques and 
goals of the two disciplines. 

5551 Topics in Physics for Biology and Medicine: Mechanics 
and Molecular Physics (5 cr; prereq general physics and 
calculus) . 

Statics (forces in bones and joints). Graphical analysis. 
Statistical physics (entropy, reversibility, Boltzmann 
factor and Nernst equation, Brownian movement, free 
energy). Diffusion, bulk flow, and osmosis. 

5552 Topics in Physics for Biology and Medicine: Electricity 

5553 

and Signals (5 cr; prereq general physics and calculus) 
Electricity and circuits (electrocardiogram, networks, 
nerve conduction); transducers and amplifiers, oscilla
tors; feedback and contrnl; signal analysis (Fourier 
analysis, correlation functions, power spectra). 

Topics in Physics for Biology and Medicine: Light, 
Atoms, and Nuclei (5 cr; prereq general physics and 
calculus) 

Atoms (dispersion, absorption, x-rays, pr.oduction, 
absorption, dosimetry). Nuclei (nuclear size, mass, 
decay). 

·. 
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II. BIOPHYSICAL SCIENCES .. 
A. History 

The exact start of the Graduate Program called Biophysics is lost in 
. the clouds of pre-World War II history. There was a professor with a 

Ph.D. in Physics in the Department of Radiology in the Medical School, 
named K. Wilhelm Stenstrom, who started giving training which led to 
graduate degrees for physicists working in Radiology. This area has 
continued as one of the more active parts of the Biophysics program at 
the University of Minnesota. Today half of the graduate students in 
the Biophysical Sciences specialize in medical biophysics. At other 
institutions this area has been split off as Medical Physics or as one 
or more separate disciplines, such as Radiological Physics and Radia
tion Biology. At the University of Minnesota, these areas have not 
been sufficiently large to justify a separate discipline, but have 
remained part of the prograril now called Biophysical Sciences. 

Another early program in medical physics was started at Mayo Clinic in 
Rochester by Charles Sheard, originally in Ophthalmology. Dr. Sheard 
was joined before World War II by several other scientists, including 

6 

E. J. Baldes and Marvin Williams, who were interested in various aspects 
of medical physics. Later they were formed into an administrative unit 

J 

called the Section of Biophysics. Eventually Dr. Sheard was replaced ' 
as Section Head by E. J. Baldes, and the latter by K. N. Ogle. .., 

Mayo Biophysics activities over the years included applications of 
physics to ophthalmology, ultrasound in medicine and medical research, 
aviation biophysics, diathermy, special physical equipment, enzyme 
kinetics, mathematical modeling, radiological physics, health physics, 
computer medicine, and nuclear medicine. It was decided in 1966 to 
eliminate this group, and the various activities were redistributed to 
a variety of other sections, some of which were subsequently designated 
as Departments. Since then the one link that ties these activities 
together has been the Graduate Program in Biophysics (now Biophysical 
Sciences). at the University of Minnesota. 

In the Twin Cities, Biophysics advanced as a separate discipline with 
the appointment of Otto H. Schmitt to the Departments of Zoology and 
Physics. At that time there was a considerable ferment for the intro
duction of this interdi sc.i pl inary program, both 1 oca lly and nationally. 
The Minnesota faculty were distributed among a variety of departments, 
including the contingent at the Mayo Clinic. The program for many 
years was directed by an administrative.committee. For a number of 
years in the 1960's Rufus Lumry was Director of Graduate Studie~. 
Before that and thereafter, until the summer of 1979, Otto Schm1tt 
served in this capacity. 
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B. Problems 

The Biophysics program has had a number of difficulties over the years. 
Among these was the lack of effective local support. Thus, Otto 
Schmitt left Zoology and later transferred from Physical to Electrical 
Engineering. For a period of time, an assistant professor, Robert 

. Benolken, worked with Professor Schmitt. However, this relati~ship 
proved unstable, and Professor Benolken moved to Zoology, subsequently 
leaving the University of Minnesota. The lack of a center with State 
funding has proved a major weakness. · 

Another problem has been the change in the meaning assigned to the term 
Biophysics. In l956,.0tto Schmitt was one of the small group wno 
organized the meeting at which, in 1957, the Biophysical Society was 
founded. However, the interest and focus of that Society shifbe3 
rapidly to molecular and cellular biophysics. The program at tbe 
University of Ninnesota continueq to be considerably broader and the 
term Biophysics became more and more inappropriat~? as a designa~o·r. 
Accordingly, in the summer of 1979, at the suggestion of Otto Schmitt, 
the faculty voted to change the name to ~iophysical Sciences. 

The most significant difficulty with this Graduate Program was its 
insistence that the candidate for a Ph.D. degree take an inordinate 
amount of course work to assure advanced graduate training in ~nysics, 
chemistry, mathematics, biochemistry, and physiology. The course work 
and other hurdles for the M.S. degree also were several-fold la~ger 
than in other scientific and technical disciplines. These barriers 
served to deter most students from considering the Graduate Pragram and 
led several highly capable students to drop out of Graduate Sc~ool or 
switch to other disciplines. In the Spring of 1979, a number of 
students pursuing graduate degrees felt the situation so intole~able 
that they too threatened to quit . 

. At that point, the faculty members decided to revitalize the Graduate 
Program. To accomplish this, they designed new guidelines for ~.S. and 
Ph.D. programs (see Section II.F.l. and II.F.2.). Also, new fc~ulty 
members were.nominated, and the then current members were polled 
concerning their interest in continuing as active members of ttr.e 
Graduate Faculty in the Biophysical Sciences. A list of the current 
members is given in Section VII. Eugene Ackerman was elected [)ffrector 
of Graduate Studies for a period of two years at that time. The 
administrative committee, which had been inactive for over a decade, 
was abolished. 

C. Current Status 

The number of students in this Graduate Program continues to be quite 
small. It is not anticipated that this will chanse dramatically, 
~lthough it is hoped that by active recruiting the student body wjll 
1ncrease. (To a very limited extent this has occurred during 1979-
1980.) It is expected that Biophysical Sciences \>Jill continue t10 
appeal to the student who is anxious to think and work independently 
and to follow an interdisciplinary course program which is not 
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compatible with the more traditional disci~lines. In certain areas of 
Biophysical Sciences, particularly some of those associated with Medical 
Physics, Mathematical Biophysics, and Engineering Biophysics, there are 
excellent job opportunities. In others, such as Molecular and Cellular 
Biophysics, it is harder for a student completing an M.S. or a Ph.D. to 
find a job. It is to be expected that students will gravitate towards 

· areas where the job opportunities look brightest. 

The problem of supporting graduate students in the Biophysical Sciences 
continues to be a major concern. There is no central funding. However, 
it has proven possible to find at least minimal support for all students 
desiring this. Often support involves working as a research assistant 
in a suitable laboratory or as a teaching assistant in a department 
related to the student's interests. However, there is no support given 
to the Biophysical Sciences program per se. This results in a finan
cial burden for whatever department houses the Director of Graduate 
Studies. It also is difficult to find funds to invite extramural 
speakers for the Bi ophysi ca 1 Scfences Seminars. 

Most major courses taken by graduate students in the Biophysical 
Sciences are offered by some traditional department. A few courses 
carry Biophysics labels. However, all but those taught by Otto Schmitt 
are cross-listed in another discipline which actually supports the 
course financially. Professor Schmitt's courses are paid for through 
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the Department of Electrical Engineering. Course offerings in the J 
Biophysical Sciences carrying a designator Biophysics (BPhy) are 
classified by the University as being taught by the Institute of Tech
nology. In Section II.G. is a list of courses of interest to Biophysical 
Sciences and Biomedical Engineering graduate students. 

From the standpoint of the Graduate School,.the Graduate Faculty in the 
Biophysical Sciences reports to the Policy and Review Council for the 
Physical Sciences. The research topics followed by the Faculty in the 
Biophysical Sciences are primarily associated with the Health Sciences. 
However, the training and philosophic approach of the faculty members, 
including their attitude toward publications, is much closer to that of 
the physical and engineering sciences. Accordingly, the Policy and 
Review Council supe:vision appears optimal. 

D. Comparison with Related Programs 

By far the closest gradu~te program to the one in the Biophysical 
Sciences is Biomedical Engineering. It would appear that almost all 
Ph.D. thesis topics in either program would be acceptable in the other 
one. The major differences between these two programs lies in the 
philosophic approaches to course preparation and examination: . 
Biomedical Engineering has insisted that the student be qual1f1ed at 
the M.S. level in a more traditional discipline. This has eliminated 
the possibility of an M.S. degree in Biomedical Engineering and has 
decreased the importance of the written preliminary examinati~n. By 
contrast, the Faculty in the Biophysical Sciences have·emphas1zed a 
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breadth of training with considerable.individual option available. 
This ~nables granting M.S. degrees and requires carefully prepared and 
evaluated individual written preliminary examinations for admission to 
candidacy for the Ph.D. degree. 

Another program which also emphasizes both biomedicine, physical sci-

9 

, ences and technology, the Graduate Program in Laboratory Medicine, is 
quite similar to some aspects of the one in the Biophysical Sciences. 
Laboratory Medicine offers only an M.S.-Plan A degree and serves to 
train medical technologists to be laboratory supervisors and research 
specialists. Laboratory Medicine also helps prepare clinical patholo
gists for academic research positions. By and large, persons achieving 
an M.S. in Laboratory Medicine have more knowledge of clinical 
chemistry, hematology, and microbiology and less of mathematics and 
physics than an M.S. in Biophysical Sciences. However, both programs 
emphasize breadth of training and individualized course programs. Many 
Plan A theses would be acceptab1e in either program. 

Ph.D. theses in the Biophysical Sciences usually would have been accep
table in at least one other program, such as Physics, Chemistry, 
Biochemistry, Physiology, Pathobiology, or Biometry and Health Informa
tion Systems. However, the courses selected and hence the preparation 
of these students in the Biophysical Sciences is incompatible with any 
of these other disciplines and vice versa. The preliminary examination 
requirements also serve as clear differentiators between these various 
programs. · 

The Biophysical Sciences and Health Computer Sciences have carried on a 
joint seminar series for the last 13 years. A student may register for 
credit under either a BPhy or Public Health (PubH) number. These semi
nars now appear on a weekly announcement jointly with the Biomedical 
Engineering Seminar. For the fall 1980 quarter, and the remainder of 
the academic year, the Biophysical Sciences Seminar is being held con
currently with the weekly seminar of the Physiology Department. 

E. Future Outlook 

There is a strong, ·nationally and internationally recognized faculty in 
the Biophysical Sciences. The degree guidelines are comparable in 
difficulty and length of time required to other disciplines. Labora
tory facilities, computer resources, and research funding through extra
mural grants are currently available. Student support can be arranged 
in most cases. With an active recruiting program for new students, the 
Biophysical Sciences should thrive at the University of Minnesota. 
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F.l. Guidelines for H.S. in the Biophysical Sciences (as interpreted 
by Eugene Ackerman, Ph.D. , Director of Graduate Studies) 

- December 21 , 1979 

1. Both Plan A and Plan B M.S. degrees are possible. The Graduate 
Faculty is divided on the relative merits of these two plans. 
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2. An M.S. degree should involve one to two years of full-time study. 

3. All M.S. candidates have a three-person ad hoc committee ·assigned. 
by the Director of Graduate Studies. The chair of this committee 
is the student's advisor. The committee is responsible for helping 
the student plan the M.S. program and for monitoring the student's 
progress. 

4. All M.S. candidates are expected to take a core program. For the 
current students, it was agreed that this can be met by any one of 
the three following alternatives: passing with a grade of 8 or 
better the three courses, Biophysics 5-155, 5-156, and 5-157; or 
having an alternative set of approved courses which demonstrate a 
broad base of knowledge; or taking a special written examination. 

5. All M.S. candidates have a final oral examination. For Plan A, 
this exam emphasizes topics related to the student's thesis. For 
Plan B, while the questions may focus on the special projects and ~ 
paper completed, the student's ability·to synthesize knowledge from ~ 
various fields also may be tested. 

6. M.S. candidates planning to continue toward the Ph.D. degree are 
strongly encouraged to take the written preliminary examination 
during their second year of study. 

7. The following represents the personal opinions of Eugene Ackerman. 

a. The Plan A is particularly suitable for M.D.'s and other post
doctoral students desiring an added degree. 

b. The Plan A provides more research experience and can be a 
useful test instrument for a candidate's research ability. 

c. Plan A is appropriate for students with essentially full-time 
jobs if their thesis can be related to their work assignments. 

d. Plan B is more desirable for terminal Master's degrees for 
students planning to work in irydustrial, government, or hospital 
settings. Here, the technical knowledge is more germaine than 
the research experience. 

e. Plan B is more convenient for prospective Ph.D. candidates. 
This plan permits the early completion of most of the courses 
needed for the Ph.D. degree. The student can then be awarded 
an M.S. degree and enter, unencumbered by required courses, 
into doctoral thesis research. 



F.2. Guidelines for Ph.D. Programs in the Biophysical Sciences (as 
approved December 3, 1979) 

11 

1. Preliminary written and oral examinations will be designed for each 
student by the Ph.D. committee on an individual basis. The-written 
exam may be used to test the student's ability to correlate the 
information from several courses and/or to use the library facili
ties and will be taken during the second year of full-time regis
tration or its equivalent. It should not be a repeat of course 
examinations. The oral exam should focus on the student's plan for 
thesis research and information related thereto and should be taken 
by October of the third yearoffull-time registration or its 
equivalent. 

2. Course programs \'Jill also be the responsibility of the Ph.D. 
Committee. Should it prove difficult to reach a consensus agree
ment, the Director of Graduate Studies will act as an arbitrator. 
If this still proves unsatisfactory, the individual course program 
will be acted on at a Graduate Faculty meeting with the student 
present. 

3. The following are listed as desired goals and should not be inter
preted as strict requirements. 

a. The course program should include about 50 to 75 quarter 
credits taken as graduate credit in.relevant courses, normally 
completed during the first two years of graduate,study. 

b. The student should have some familiarity with physical chem
istry, intermediate physics, intermediate mathematics, biosta
tistics, computer programming, biology, physiology, and 
biochemistry. These may be demonstrated by courses taken at 
the undergraduate level, or as part of the graduate program; by 
reading and/or practical experience; or by informal competency 
examinations designed by the Ph.D. Committee on an individual 
basis. 

c. The program should include one course of at least three credits 
in each of four of the six areas: molecular and cellular 
biophysics; medical biophysics; mathematical biophysics; engi
neering biophysics; physiological biophysics; and biophysics, 
environment, and society. Each of these courses must be 
completed with a grade of B or better. 

d. A significant fraction of the course program should be relevant 
to the student's thesis area. By and large this will tend to 
be one of the six aforementioned areas. This concentration of 
course credits will serve in lieu of the major in more tradi
tional programs. 
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e. The course program also should include some evidence of an area 

of specialization outside of the thesis area. This may serve 
in lieu of the more traditional minor. Alternatively, the 
program may include, in addition to courses related to the 
thesis area, courses from several other areas of the Biophysical 
Sciences which may be regarded as equivalent to selections 
designated as 11 Supporting program11 by the Graduate School. 

4. A Ph.D. program should normally take three to five years from the 
Bachelor!s degree or one to three years from the Master'~ degree. 
Students working half-time should anticipate four to six years from 
the Bachelor's degree or two to·three years from the Master's 
degree. Those working full-time will require special considera
tion. Financial support to full-time graduate students will not 
normally be continued beyond five years. 

5. All Ph.D. candidates must demonstrate competence to read scientific 
literature in at least one ianguage in addition to English. Admis
sion to the program in the Biophysical Sciences and to candidacy 
for a Ph.D. degree will be taken as evidence of English competence. 
Foreign students may submit competence in their native language if 
scientific publications exist in that language. All other students 
must meet the requirements of the Graduate School for the language 
in question. A technique may NOT be substituted for a foreign 
language. - J 

G. Courses Suitable for Major Credit in Biophysical Sciences 

This list is suggestive only; it does not include all possible courses 
which can be used for major credits. Moreover, none of the listed 
courses are suitable for all majors in the Biophysical Sciences. For 
convenience the courses are listed under the area (or areas) of 
Biophysical Sciences most directly related to the subject matter. 
Within each of these areas, the courses are arranged by their depart
mental (or program) designators. Descriptions of the content of each 
course are available upon request. 

AREA ONE: MOLECULAR AND CELLULAR BIOPHYSICS 

Biochemistry and Chemistry (joint numbers) 
5222 Physical Biochemistry of Solutions {4 cr) 
5223 Physical Biochemistry: Structure and Intermolecular Forces (4 cr) 
5224 Physical Biochemistry: Dynamics·(4 cr) 
8260 Advanced Physical Biochemistry (2 ·cr; may be repeated for credit 

in different areas) 

Biology 

5082 Membranes and Interfaces (4 cr) 
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Biophysics and Radiology and Therapeutic Radiology (joint numbers) . 
5172 .Radiation Biology (3 cr) 

Botany 

5183 Water, Minerals and Translocation (4 cr) 

AREA TWO: MEDICAL BIOPHYSICS 

Biophysics and Radiology and Therapeutic Radiology (joint listings) 

5170 Basic Radiologic Physics (3 cr) 
5171 Physics of Nuclear Medicine (3 cr) 
5172 Radiation Biology (3 cr) 
5173 Physics of Radiation Therapy (3 cr) 
5174 Physics of Diagnostic Radiology (3 cr) 

Physics 

5351 ·Experi~ental Particle Physics (4 cr) 
5553 Topics in Physics for Biology and Medicine: Light, Atoms and 

Nuclei (5 cr) 

AREA THREE: t4ATHEI-1ATICAL BIOPHYSICS Arm CDr·lPUTATION 

Electrical Engineering 
5760 Biological System Modeling and Analysis (4 cr) 

Pathology 
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5415 Nathematical ~lodels in Pathobiology: I. Deterministic Models in 
Physiological Chemistry (3 cr) 

5416 Mathematical Models in Pathobiology: II. Transforms and Physio
logical Systems (3 cr) 

5417 Mathematical t•lodel s in Pathobi ol ogy: II I. Information Theory, 
Genetics, and Population Models (3 cr) 

Physiology 

8115 Mathematical Neurophysiology (4 cr) 

Public Health 

S433 Computer Methodology in the Delivery of Health Care: I. Physio
logical Monitoring and Testing (3 cr) 

5434 Computer ~1ethodology in the Delivery of Health Care: II. Intro
duction to Medical Decision Making (3 cr) 

5435 Computer r~ethodo 1 ogy in the De 1 i very of He a 1 th Care: II I. Health 
Information Systems (3 cr) 
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AREA FOUR: ENGINEERING BIOPHYSICS 

Aerospace Engineering and Mechanics 
5200 Kinematics and Dynamics of Fluid Flow (4 cr) 
5570 Mechanics of Biomaterials (4 cr) 
5687 Introduction to Acoustics and Environmental Noise (4 cr) 

Biophysics 
5155 Biophysics I (3 cr) 
5156 Biophysics II (3 cr) 
5157 Biophysics III (3 cr) 

Chemical Enaineering 
5751 Biological Engineering Analysis I (3 cr) 
5752 Biological Engineering Analysis II (3 cr) 
5753 Bic1ogical Engineering Analysis III (3 cr) 
5754 Biochemical Engineering I ( 4 cr) 
5755 Biochemical Engineering II (4 cr) 
5757 Principles of Artificial Internal Organ Design (4 cr) 

Chemistry 
5127 Analog and Digital Instrumentation {5 cr) 
5128 The Small Computer in the Chemical Laboratory {5 cr) 

Electrical Engineering 
5560 Biomedical Instrumentation (4 cr) 
5620 Environmental Acoustics and Noise {4 cr) 
5760 Biological Systems Modeling and Analysis (4 cr) 

Mechanical Engineering 
5480 Biological Fluid Flow (4 cr) 

Physics 
5552 Topics in ·Physics for Biology and Medicine: Electricity and 

Signals (4 .cr) 

AREA FIVE: PHYSIOLOGICAL BIOPHYSICS 

Biophysics 
5156 Biophysics II (3 cr) 

Botany 
5183 Water, Minerals, and Translocation 

' . 
. . 
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Physics 

5551 . Topics in Physics for Biology and Hedicine: Mechanics and 
Molecular Physics (5 cr) 

5552 Topics in Physics for Biology and Medicine: Electricity.and 
Signals (5 cr) 

Physiology 

8103 General Physiology (3 cr) 
8104 Neurophysiology (4-6 cr) 
8105 Cardiovascular Physiology (4 cr) 
8106 Respiratory Physiology (3-4 cr) 
8107 Alimentary Physiology (3 cr) 
8108 Nephrology (4 cr) 
8114 Biophysics of Nerve Cells (3 cr) 
8116 Biophysical Approaches to Physiology (4 cr) 
8117 Chronophysiology (credits.arranged) 
8217 Properties of Receptor Systems (3 cr) 
8218 Physiology of Visual Systems (3 cr) 
8219 Spinal Cord Physiology and Motor Control (3 cr) 

AREA SIX: BIOPHYSICS, ENVIRONMENT, AND SOCIETY 

. _ ..... 

Specific courses in this area have not been designated, except for the 
following: ·· 

Public Affairs 

5161 Technology Planning I (4 cr) 
5162 Technology Planning II (4 cr) 

SEMINARS 

There are a number of seminars appropriate for graduate students in the 
Biophysical Sciences. Most of these are non-credit seminars. However, 
two are possible for graduate credit. These are: 

Biophysics 

5138 Biophysical Sciences Seminar (1 cr per quarter) 
8296,7,8 Research.Seminar: Biophysics 

Mechanical Engineering 

8485,6,7 Biomedical Enginering Seminar. (1-3 cr per quarter) 

It is also possible to register for the Biophysical Sciences Seminar as 
Public Health 5470 and the Biomedical Engineering Seminar as Surgery 
8204,5,6. 
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COURSES WITH VARIABLE CONTENT .. 
A number of courses with variable content can be used, depending on the 
topics covered in a particular quarter, for major credit in ·the 
Biophysical Sciences. Among these courses are: 

. Biophysics 
8221,2,3 Research in Biophysics (credit arranged) 

Physiology 
8113. Problems in Physiology (credit arranged) 

Public Health 
5470 Topics in Biometry (credit arranged) 
8405,6,7 Advanced Topics in Health Computer Sciences (3 cr per quarter) 
8449 Topics in Biometry (cr-edit arranged) 

.· 

J-
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III. THE NEED FOR MASTER'S PROGRAMS IN BIOMEDICAL ENGHIEERING AND 
CLINICAL ENGINEERING • 

A. The Biomedical Engineering Program 

. Prospective graduate students in Biomedical Engineering derive from a 
range of undergraduate departments in the biological sciences~ engi
neering, and mathematics disciplines. As their undergraduate training 
is intradepartmental, certain courses required for advanced graduate 
study may not be in their training. This inhibits transition to a 
degree program as advanced as a doctoral one. Furthermore, their 
demonstrated expertise in independent investigation characteristic of 
the doctorate is unavailable. Consequently, gaining faculty consent to 
serve as a doctoral adviser is inhibited. The exposure of a student to 
independent investigation at the Master's level would instruct that 
person in research methodologies cl.ar~cteristic of the field of Biomedi
cal Engineering, and would allow faculty judgment of the student's 
potential to execute subsequent doctoral work. 

At present, students wishing to enter the Biomedical Engineering 
Program, and who the faculty recommend to first complete a Master's 
degree, must apply through individual departments, and gain a Master's 
degree in that department under that department's designation. The 
student must face approval by the Director of Graduate Study of that 
department, which may have admission standards incompatible with his or 
her background. Furthermore, if the ~1aster 's degree becomes the 
terminal degree for the student, it is with a designation other than 
that of Biomedical Engineering, which is the student's aspiration. 

These conditions have been demonstrated to be inhibitions to aain 
. graduate students in this field. There is faculty opinion suggesting 

that a Master's degree in Biomedical Engineering be made available at 
the University of Minnesota. 

While the professional market for Biomedical Engineering graduate 
studies had.been such that only advanced graduate students were once a 
market stipulation, the employment of people in this field in major 
hospitals, clinics, and industry appears to have extended sufficiently 
to warrant a ~1aster's degree in this field. Consequently, the Univer
sity should give consideration to filling this need in the near future. 

B. Clinical Engineering 

One deficiency in the present Biomedical Engineering Program is the 
~ack of a clinical engineering program. Clinical engineering is 
1nvolved with the direct delivery of technical support to clinical 
medicine. These engineers are frequently employed by a hospital or 
health care facility. Typical activities include the analysis of the 
electrical safety of the equipment and systems, the development of 
maintenance schedules to ensure that equipment gives valid and reli
able data, and educate and advise personnel on the use of biomedical 
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instruments. They also respond to requests by clinicians for the 
design and construction and/or modification of special purpose equip
ment. ·Another closely related field is rehabilitation engineering 
which is involved with the application of technology to the solutions 
of the problems associated with the physically handicapped. 
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· The training programs of clinical engineers usually consist of an 
internship arrangement with a hospital or health care facility. At the 
University, excellent facilities exist for such a program because of 
the close physical arrangement of a large teaching hospital with the 
engineering school. 

Clinical engineering programs usually exist with the principal effort 
directed at the Master's level because of the applied nature of the 
program. These programs generally cove.r topics in clinical medicine as 
well as problems associated with data recording from humans and inter
facing of devices to the body. Because of th~ time required to obtain 
knowledge of the large number of different topics, these programs may 
take longer than a Master's degree in a traditional engineering program. 
Also, these engineers frequently practice alone and are required to 
make judgments and decisions on factors that directly influence the 
health of an individual, and, therefore, require a high degree of 
competence. 

. . 

There exists a good potential for a rehabilitation engineering program ~ 
to exist at the University. The Mechanical .Engineering Department has ~ 
a number of projects with Orthopaedic Surgery. The Physical Medicine 
and Rehabilitation Department is a Regional Research and Training Center 
funded by the l~ational Institutes for Handicapped Research and conducts 
a number of biomedical engineering research projects. 
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IV. SEMINAR PROGRA1·1S 

A. Biomedical Engineering 

The Biomedical Engineering Seminar series meets weekly during the 
, academic year, for a total of about 30 presentations per year. ~le 

generally have invited approximately 10 outside speakers each year; the 
remaining speakers are drawn from the entire University community and 
local health/medical/engineering-related industry. The speakers are 
chosen from a listing compiled by the Seminar Steering Committee, whose 
membership is drawn from t~edical School and Institute of Technology 
faculty, and local industry representatives interested in fostering the 
Biomedical Engineering program at the University. The Seminar announce
ments for Winter, Spring, and Fall quarters 1980 are included with this 
report. 

The Seminar series \'las originally funded under training grant support. 
Formal University support for the Seminar was initiated approximately 
five years ago; funding has come equally from the Medical School, 
Institute of Technology, and the Graduate School. These funds have 
been used for outside speaker expenses, announcements, and mailings. 

There are generally 30 to 50 attendees at each meeting, including 
students and faculty from many programs in I.T. and the Medical School, 
as well as less frequent attendees from other University programs. 
There are usually interested industry people as well at these sessions. 

The Seminar serves as a focus for the Biomedical Engineering program at 
the Univeristy. It is one of the few sources for presenting a broad 
view of biomedical engineering concepts and applications, and thus 
serves as a meeting place for faculty, students, and industry represen
tatives interested in this multidisciplinary area. 

The funding for this Seminar has allowed us to invite many outside 
speakers, who have presented their current research interests at the 
Seminar and also have spent the day of their visit meeting individually 
with local people discussing allied research activities. This outside 
interaction has added a strong component to the Seminar, and also has 
helped to strengthen the biomedical engineering research effort at the 
University. · 

B. Biophysical Sciences 

The Biophysical Sciences Seminars on Wednesday afternoons represent the 
continuation of a tradition dating back 25 years or more. Originally 
such seminars, organized by Professor 0. Schmitt, were held on a 
regular basis. However, by 1966 they were scheduled only when a scien
tist visiting Minneapolis for other reasons was available to speak. 
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In 1967 Professors Schmitt and Ackerman decided to hold a renewed joint 
seminar series for at least one quarter to present local speakers, as 
well as visitors, who would speak on topics in the Biophysical Sciences. 
Essentially this series is still continuing, although it has been 
co-sponsored by various groups for different periods of time. For 
example, Professor Tuna asked to jointly sponsor a series on electro-

, cardiography, which was one of the sets of topics presented in 1967-
1968. Since the fall of 1967 this series has been available for credit 
in both the Biophysics and the Biometry and Health Information Series 
curricula. 

The Biophysical Sciences Seminars have never received University fund
ing, so most of the speakers have been local University of Minnesota 
faculty from ~1inneapolis, Saint Paul and Rochester. However, most 
quarters at least one and often as many ~s three visiting scientists, 
in Minneapolis for other reasons, have consented to lecture in this · 
series honoraria being provided by research or training grants of 
seminar participants. In the Sp~ing quarter of 1980 the SeGinars, 
jointly with the Biomedical Engineering Seminar, selected topics and 
speakers involved with the interactions between biomedical technology 
and society. 

.. 

The differences between the Biophysical Sciences and the Biomedical 
Engineering Seminars have tended to disappear in recent years .. 
Accordingly, announcements including both series are prepared and ~ 
mailed to interested participants under the .supervision of Ms. K. Seidl ~ 
in the Health Computer Sciences office. This arrangement appears to 
work well and have general approval. 

In the summer of 1980 it was decided by faculty votes to try, on an 
experimental basis, holding the Biophysical Sciences weekly seminar and 
the Physiology Department seminar concurrently. An informal poll at 
the end of one quarter indicated general agreement with continuation 
for the remainder of the academic year. This view was by no means 
unanimous; the future of such joint ventures remains to be resolved. 
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UNIVERSITY OF MINNESOTA 
BIOMEDICAL ENGih"EERING SEHINAR 

REVISED SCHEDULE 

Fall, 1979 

The seminar will meetlat 3:15pm on Tuesdays in Health Sciences A 2-620. 

September 25. No seminar. 
\ 

October 2. Prof. Donald Barber, University of Hinncsota. THE PUBLIC HEAI.'l'H 
IMPLICATIONS OF THE THREE HILE ISI..A.."'D ACCIDENT. 

October 9. Prof. Max Donath, University of Minnesota. HUMAN GAIT PATTERN 
RECOGNITION. 

October 16. Prof. Doris Brooker, University of Minnesota. THE PHYSIOLOGY 
AND DETECTION OF 0\~LATION. 

October 23. Or. William J. Macintyre, The Cleveland Clinic. PARAMETRIC 
~~ FUNCTIONAL IMAGING WITH RADIONUCLIDES. 

October 30. Prof. Alan s. Waggoner, Amherst College. OPTICAL PROBES OF 
MEHBRANE POTENTIAL. 

November 6. Dr. John Whisler, University of Minnesota. ADVANCES IN EI.EC':'RONIC 
EEG ANALYSIS. 

November 13. Prof. Paul Weiblen. MICRO-SCALE SURFACE ANALYSIS AND ITS 
POSSIBLE BIOLOGICAL APPLICATIONS. 

November 20. Dr. Irwin Weissman, Veterans Ad:ninis tra tion Hospital. PP..nlt:I?U:S 
OF NMR IMAGING. 

November 27. Prof. Paul Lauterbur, SUNY-Stony Brook. NMR ZEUGM.l\.TOGRA?HI:C 
IMAGING. 

December 4. Prof. Richard Poppele, University of Minnesota. NONLI~-AR 

ANALYSIS OF MUSCLE. SPINDLE RECEPTORS. 

21 
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l'ALL 1979 

JOD:i'T :BlOl'HYSICAL SCIENC:S SD-IDWt 

Prelil:dnary Schedule 

IlAIE SPEAA.:E:It AND AYFII.lAIIOH 

Sept 26 Michael R. Boffcann, l'h.D. 
As soc Prof - Civil Engineering 
U of Hin:nesota 

Oct 3 David Thornton 
Grad Student - Civil Engineering 
U of Mizlnesot.a 

Oct 10 Jobn !.. R.ai.nes, M.D. 
Instructor - Medicine 

& Lynda Ellis, Ph.D. 
Asst l'rof - Health Cocputer Sci 
U of Hir.nesot:.a 

Oct 17 Robert A. Rosati, M.D. 
Assoc Prof - Medicine 
Duke University Medical Center 
Dur~, North Carolina 

Oct 24 Ronald Droege, Ph.D. 
Asst Prof - Radiology 
U of Minnesota 

Oct 31 Joseph Ciganti, l'h.D. 
Private Consultant 

Nov 7 Otto R. Sclu:dt:t, Ph.D., Prof 
& Steven Huntley, Grad Student 

Biophysics 
U of Minnesota 

Nov 14 Norman Anderson, Ph.D. 
Molecular Anatocy Program 
Argonne National Laboratory 
Chicago, Illinoiq 

Nov 21 Irving Pflug, Ph.D. 
Prof - Food Science & Nutrition 
'0 of Minnesota · 

Nov 28 0. Douglas Yangensteen, Ph.D. 
Assoc Prof - Physiology 
'0 of Minnesota · 

Steering Cocmittee: Otto R. Schmitt 
Russell Hobbie 
Lawrence \Jillla.os 

TIILE 

Bacterial Desulfurization 

Ad.d Rain 

Teaching Health Risk Concepts Using 
Hicrocot::puters 

An Integrated Clinical Approach to 
Outcome Oriented Research: The Duke 
Cronary Artery Disease Database 

Megavoltage X-Ray Imaging 

An Interactive Procedure for Autocating 
the Selection of Radiotherapy Treatment 
Plans 

Microprocessor Evaluation of Electrodes 

Molecular Anatomy 

Using Bacterial Spores to :treasure Til:le
Tecperature ~f!ects 

Fluid and Protein Transport Across 
Capillaries in the Lung 

Eugene Ackerman, Coordinator 

J . 
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UNIVERSITY OF MI~~SOTA 
BIOMEDICAL ENGINEERING SEMINAR 

Winter, 1980 

The seminar will meet at 3:15 pm on Tuesdays in Health Sciences A 2-690. 

January 8. Prof. Rolf Mueller, Department of Electrical Engineering, 
University of Minnesota. ULTRASONIC DIFFRACTION TOMOGRAPHY. 

January 15. Dr. Joseph Spadaro, VA Hospital, Syracuse, N.Y. ELECTRICAL 
STIHULATION OF BONE GROWTH. 

January 22. Prof. Robert Patterson, Depar~ent of Physical Medicine and 
Rehabilitation, University of Mi"nnesota. OVERVIEW OF LOvlER EXTREMITY 
FUNCTIONAL EU:CTRICAI. STL"!ULATION. 

January 29. Dr. Charles D. Ray, Sister Kenney Institute. NEUROAUG:~TA~ION: 

ELECTRICAL STIWJLATION FOR PAIN THERAPY AND REHABILITATION. 

February 5. Prof. Jerrold Petrofsky, Department of Engineering, Wright 
State University. MICROPROC:SSOR CONTROLLED STIHUI...ATICN OF PARALYZED 
MUSCLE. 

February 12. Dr. Donald Campbell_, 3M Company. AUToMATION IN HICROBICLOGY. 

February 19. Prof. Robert Mann, Department of Mechanical Engineering, M.I.T. 
CYBE?.!IETIC MOTOR AND SE!ISORY PROSTHESES. 

February 26. Dr. F. T. Hambrecht, NIH. FUNDAMENTAL ASPECTS OF NEURAL 
PROS'!'SESES. 

~~rch 4. Prof. Robert ~~ite, Stanford University. THE STATUS OF THE STAN
FORD ARTIFICIAL EAR PROJECT. 

March 11. No seminar. 

23 
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WINTER 1980 

JOINT BIOPHYSICAL SCIENCES SElUNAR 

Preliminary Schedule 

' DATE SPEAKER AND AFFILIATION 

Jan 9 Eugene Ackerman, Ph.D. 
Prof - Health Computer Sciences 
U of Hinnesota 

Jan 16 Richard F. Borch, Ph.D. 
Assoc Prof - Chemistry 
U of Hinnesota 

Jan 23 Chang W. Song, Ph.D. 
Prof - Therapeutic Radiology 
U of Minnesota 

TITLE 

'Iilting at Uindz:lills 

Dithiocarbamate Rescue and Platinum 
Neophiotoxicity (Platinum as a 
Chemotherapeutic Agent) 

Hyperthermia and Radiotherapy 

24 

Jan 30 Frank B. Freedman, Ph.D. 
Director of Clinical Evaluation 
Medtronic Inc. - ~unneapolis 

Trends for Clinical Investibation of 
Pacing Products 

Feb 6 Dean Abrahamson, M.D., Ph.D. 
Prof - Public Affairs 
U of Minnesota 

Feb 13 Robert W. Wilson, Ph.D. 
Visiting Asst Prof - Chemistry 
Macalester College - St. Paul 

Feb 20 James Greenleaf, Ph.D. 

Feb 27 

l-Iar 5 

Mar 12 

Assoc Prof - ~1edicine 
Mayo Clinic - Rochester 

Thomas Jones, Jr., 'tl.D. 
Assoc Prof - Therapeutic Radiology 
U of Minnesota 

Andreas Rosenberg, Ph.D. 
Prof -· Lab Hedicine and Pathology 
U of Hinnesota 

James Holte, Ph.D. 
Assoc Prof - Electrical Engineering 
U of Minnesota 

Steering Cocmittee: Otto H. Schmitt 
Russell Hobbie 
Lawrence Williams 

Hanagement of Low-Level Radioactive 
Wastes 

Cation Induced Collapse of DNA 

Quantitative Imagery with Ultrasound 

A Computer-Based Tumor Registry 
System 

Pressure Effects on Proteins 

1-licrowave Heating of Tissue 

Eugene Ackerman, Coordinator 

Prepared by: Kathy Seidl, 373-5617, and Eugene Ackerman 

.. 

~: All seminars begin at 3:15 p.m. in Room 220 Temporary North Court Engineering. ~ · 
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University of Minnesqta 

Biophysical Sciences and Biomedical Engfneering Programs Seminar Series 

Spring 1980 

This spring both seminar series are sharing three themes, namely: cost of 
health care, biological effects of low doses of ionizing radiation, and bia
medical implications of extremely low frequency fields. (A few of the scheduled 
talks do not emphasize one of these themes.) For questions or further infor
mation please call or write Ms. Kathleen Seidl, Cox 511 Mayo Memorial Building. 
University of Minnesota, Minneapolis, MN 55455 (612-373-5617). 

25 

Biomedical Enaineerina Seminars 
Owre 2·210 3:15 pm (Tuesdays) 

Bioohvsical Sciences Seminars 
HSci A 2-690 3:15 pm (Wednesdays) 

Apr 01 No Seminar 

May 

08 Robert A. logan, Ph.D. 
Journalism 
California Polytechnic University 
San luis Obispo, CA 
TECHNOLOGY DifFUSION 

15 Karl Z. Horgan, Ph.D. 
Nuclear Engineering 
Georgia Inst. of Technology, Atlanta 
PRESENT LEVELS OF PERMISSABLE EXPOSURE 

TO I ON I ZING RADIATION ARE NO LONGER 
SUBSTANTIABLE 

22 John Cameron, Ph.D. 
Medical. Physics 
University of Wisconsin, Madison 
RADIA1IOll TO THE PUBLIC FRCM 

MEDICAL SOURCES 

29 louis Cosentino, Ph.D. 

06 

13 

20 

27 

Rena 1 Systems • Inc. - Pl y;nou th, MN 
BIOENGINEERI llG ASPECTS OF 

CHRONIC HEMODIALYSIS 

Visit to the Mayo Clinic with talk, 
tour and dinner. Bus will leave at 
1:30pm from in front of Physics Bldg. 
Speaker: To Be Announced 
Topic: To Be Annollnced 

Asher .Sheppard, Ph.D. 
VA Hospital - loma Linda, CA 
THE BIOPHYSICAL AND BIOLOGICAL SIG-

NIFICANCE OF STRONG ELECTRIC FIELDS 

Perry Blackshear, Ph.D 
Mechanical Engineering 
University of Minnesota, Minneapolis 
An ALTEPJlATIVE TO EXISTIIlG POWER 

GENERATING NETWORKS 

Carl Arentzen, M.D. 
Surgery 
University of Minnesota, Minneapolis 
DIASTOLIC MECHAriiCS OF THE LEFT 

VENTRICLE 

June 03 David r.ishelevich, M.D .• Ph.O. 
Medical Computer Science 
University of Texas, Dallas 
COST-BEI\EFIT Artr.LYSIS OF A HOSPITAL 

IlifOilr..:.nc:; SYSTL:·: 

Apr 02 Walter J. McClure, Ph.D. 

May 

Health ~olicy Group 
lnterStudy • Excelsior, ~R 
THE FUTURE OF MEDICAL CARE: 

COMPETITIOtl OR REGULATIG:I'? 

09 David Mclean, M.S., R.P.K. 
Health Services Research Center 
St. louis Park Medical Center 
St. louis Park, MN 
COST OF HYPERTENSION TREA'JP.ENT PLANS 

16 Daniel S. Rappaport, Ph.D. 
Radiobiology 
University of Minnesota, Minneapolis 
RADIATION AND TUMOR METAST:..SlS 

23 lawrence Williams, Ph.D. 
Nuclear Medicine 
University of Minnesota, Minneapolis 
RADIATION EFFECTS 

30 Dean E. Abrahamson, M.D .• Ph.D. 

07 

14 

21 

28 

Pub 1 i c Affairs 
University of Minnesota, Minneapolis 
RADIATION STANDARDS AND REGULATIO~S 

George Pettersen, M.D., Commissioner 
David Gray 
Minnesota Department of Health 
Minneapolis, MN 
HEALTH EFFECTS OF POWER tlf(ES 

William.Kaune, Ph.D. 
Batelle Northwest - Richland, WA 
BIOLOGICAL EFFECTS OF 60 Hz ELECTRIC 

FIELDS: DOSIMETRY 

George Klee, M.D., Ph.D. 
Clinical Laboratories 
Mayo Clinic - Rochester, fL, 
SIMULATION OF A CLINICAL STSTEH USED 

IN HEALTH CARE DELIVERY 

G. Woody Beeler, Ph.D. 
Information Processing and Systems 
Mayo Clinic - Rochester, ~~ 
COST-BENEFIT ANALYSES OF CC~PUTER 

SYSTEKS 

June 04 No Seminar 
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UrHVERSITY OF MltltiESOTA 

BIOTECHfiOLOGY SEMINAR SERIES 

FALL 1980 ,. 
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Biomedical Enoineerin Seminars 
HSci A 2-520 3:15 pm Tuesdays) 

S~pt 30 No Seminar 

Oct 07 N. Lifson 
University of Minnesota, Minneapolis 
DOUBLY LABELED ~ATER METHOD FOR 

MEASURING TOTAL ENERGY AND MATERIAL 
BALANCE BY All;.LYSIS OF S.k11PLES OF 
BODY WATER: PRESENT STATUS 

14 J. Andrade 
University uf Utah, Salt Lake City 
SURFACE P?.Oi'ERTIES OF POLnlE?.S AND 

rnC il. SLC:JD rr;iERACi i CNS: A 
MULTIPARAMETER APPROACH 

21 P. Keshaviah 
Regional Kidney Disease Program 
Mi nne a ;::o 1 is, Mf~ 
HEMOF!LTRATION: AN ALTERNATIVE TO 

HEMODIALYSIS 

28 F. Evans 
University of Minnesota, Minneapolis 
PHYSIOCHE~ISTRY OF CHOLESTEROL 

GALLSiO:~E FORM.t; iiDN 

Nov 04 L. Sandler 
Veterans' Adoinistration Medical Ctr 
Minneapolis, "'-~ 
REAL TIME COMPUTER-BASED ECG 

ARRHYTHMIA MIALYSIS--A USER'S 
PERS?ECilVE 

11 C. Starr · 
University of l~innesota, Minneapolis 
NASALITY IN SPEECH: THE 

VELOPHARYNGEAL MECHANISM 

18 S. Reisman 
Nicolet Biomedical - Madison, WI 
EVOKED POTENTIALS: THEIR MEASUREr-lENT 

AND DIAGNOSTIC VALUE 

25 H. Carim 
3H Co~pany - St. Paul, MN 
PROPERTIES OF ELECTRODES AIID SKIN

ELECTRODE IN~ERFACE FOR DISPOSABLE 
ECG ELECTRODES 

Dec 02 G. Winter 
3M Ccmoany - St. Paul , MN 
EP IDER!".AL wCU:iO HEALING AND EFFECTS 

Or DRESSWGS 

09 !'1, Hodges 
Henne~in County Medical Center 
Minneapolis, ~:N 
CURRENT STATUS OF W~?UTER-ASSISTED 

ELECTROCARDIOGRAPHY 

Joint Bioohvsical Sciences/Phvsio1oav Seminars 
Millard Hall 5-276 3:30·pm (Wednes~ays) 

Oct 01 F. Offner · 
Northwestern University - Evanston. IL 
NOISE ~AKES MEMBRANES SENSITIVE 

TO STIMULI 

08 F. Vargas 
University of Minnesota, Minneapolis 
CAPILLARY PERMEABILITY IN THE HEART 

15 C. Stevens 
Yale University - New Haven, CT 
1011 CHANNELS IN MEMBRANES 

22 L. Ellis 
University of Minnesota, Minneapolis 
THE MICROCOMPUTER IN THE WAITING ROOM 

29 F. Ratliff 
Rockefeller University - New York, NY 
COLOR VISION 

Nov OS F. Knox 
University of Minnesota, Rochester 
INTRAAENAL PHOSPHATE METABOLISt~ 

12 J. Kinsey 
University of Minnesota, Rochester 
HEMATOPORPHORIN FOR CANCE:R DIAG/lOSIS 

AND TREATMENT 

19 R. Macey 
University of California, Berkeley 
SOLUTE AND WATER TRANSPORT 

26 E. Stauffer 
University of Minnesota, Duluth 
MOTOR UNIT-TENDON ORGAN INTERACTION 

Dec 03. J. Yuhas 
University of Pennsylvania. Philadelphia 
RAOlATIOt~ PROTECTrON BY CHEMICAL MEANS 

10' No Semir.ar 

Refreshments will be served prior to each Joint Biophysical Sciences/Physiology 
Seminar, at approximately 3:15p.m., in Hillard Hail 5-272. 

For q~estions or further informaticn. please call or write Hs. ~athy Seidl, 
Box 511 ~tyc Me~orial Suiicing, Univers1ty of Minnescta, Hinnea~olis. K~ 55~55 
''"""'' • .,"-) !"~"'., 

. . 
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UNIVERSITY OF MINNESOTA 

BIOTECHNOLOGY SEMINAR SERfES 

WINTER 1981 

Biomedical Engineerina Seminars 
HSci A 2-530 3:15_pm (Tuesdays)* 

Jan ,5 T. Behrenbech 
University of Minnesota, Rochester 
M"fOCARDIAL CONTRACTILITY I REGIONAL 
ISCHEMIA AND COHPENSATION 

13 J. Johnson 
University of Minnesota; Minneapolis 
OSMOTIC TRANSIENTS IN PERFUSED ORGANS 

20 W. Dobelle 
Columbia University, New York City 
ARTIFICIAL VISION FOR THE BLIND AND 
ARTI Fl CIJ\L HEARl NG FOR THE DEAF 

27 A. Erdman 
University of Minnesota, Minneapolis 
KINEMATIC ERROR ANALYSIS OF HUI".AN 
JOINT NOTION 

Feb 3 A. Uman 
Regional Kidney Disease Program 
Minneapolis, Mli 
A MODULAR RENAL INFORMATION SYSTEM 

10 R. Wolthuis 
Medtronic, Inc. -Minneapolis, MN 
RECENT PROGRESS IN INTERPRETING 
EXERCISE STRESS TEST ECGs 

17 K. Duncan 
Health Information Systems, Inc. 
Palo Alto, CA 
TRAINING FOR CAREERS IN HEALTH 
COHPUTING 

24 J. Budd 
University of Minnesota; Minneapolis 
A. PRE-SCHOOL PULI-\OiiARY FUNCTION TEST 

Mar 3 R. Sparks 
·Washington University, St. Louis, MO 

ELECTRO-ULTRAFILTRATION AND SHARP 
CUTOFF MH:BRANES FOR FRACTIONATION OF 
BLOOD CELLS AND PROTEINS 

10 M. Tirrell 
University of Minnesota, Minneapolis 
WHY BLOOD COMPONENTS STICK TO SYNTHETIC 
BlOI'.ATERIALS: A PRELIMINARY STUDY 

Joint Bioohysical Sciences/Phvsioloav Seminars 
Millard Hall 5-276 3:30pm (Wednesdays)r 

Jan 7 C. Hopkins 
University of-Minnesota, Minneapolis 
NEURO-MECHANISMS OF SPECIES 2ECOGNI
TION IN THE ELECTROSENSORY.SYST£MS 
OF FISH 

14 H. B. Barber 
University of Minnesota, Minneapolis 
LUNG CANCER DETECTION BY TRACER UPTAKE 
USING A BRONCHOSCOPIC SENSOR 

2l -- No Seminar --
Physics Seminar, 4 pm, Rm 131 Physics: 

R. Katz . 
University of Nebraska, Lincoln 
RESPONSE OF CELLS AND E!lULS!IJNS 
TO PARTICLES WITH VARYWG t...I:T 

(Coffee. tea -- Rm 130 Physics ~ 3:45) 

28 M. Bacaner 
University of Minnesota, Minna-apolis 
MYOCARDIAL METABOLISM AS A 0Ei£RMINANT . 
OF HEART PERFORMANCE 

Feb 4 P. Blackshear, Jr. 
University of Minnesota, Mi~apolis 
PULSATILE WATER AND ION MOV~..£!1T IN 
ARTERIAL WALLS 

11 M. Perry 
University of South Alabama. Mobile 
CAPILLARY PERMEABILITY OF TiE lUNG 

18 R. Lovrien 
University of Minnesota, St- Paul 
MEMBRANE SIDEDNESS IN ERYTHP.CCHE 
REACTIONS DEPENDENT ON THE CYY.O
SKELETON 

25 J. Bloedel 
University of Minnesota, Minneapolis 
ACTION OF CLIMBING FIBER INPUT TO 
CEREBELLAR CORTEX 

Mar 4 D. Abrahamson 
University of Minnesota, Minneapolis 
CARBON DIOXIDE: TECHNOLOGICril 
ISSUES AND POLICY RESPONSES 

11 J.-C. Hsung 
University of Hinnesota, Hir.neapol is 
A NODEL OF BLOOD GLUCOSE REGUlATION 
INCORPORATING METABOLIC MHIOi:tY 

* Please note change in location of Biomedical Engineering Seminars from that of Fall 1980. 
1 Refreshments will be served prior to each Joint Biophysical Sciences/Physiology S~nar, 

at approximately 3:15pm, in Millard Hall 5-272. 

For q~estio~s ~r furt~er i~formati~n, please call or write Ms. Kathy Seidl, Box 511 P~yo 
Memor1al Bu1ld1ng, Un1vers1ty of Minnesota, Minneapolis, M~ 55455; 612-373-5617. 
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UNIVERSITY OF IUNNESOTA 

BIOTECHNOLOGY SEMINAR SERIES 

SPRING 198l 

'· 

~iomedical Enaineering Se~inars 
Jackson Hall 2-135 3:15pm (Tuesdays)* 

Mar 31 T. Elder 
University of Minnesota, Minneapolis 
BIOHEOICAL PRODUCT DEVELOPMENT 

Apr 1 T. Wilson 
University of Minnesota, Minneapolis 
THE HECHANICS OF THE PRESSURE-VOLUME 
CURVE OF THE LU!lG 

14 H. Carim 
3M Company- St. Paul, MN 
PROPERTIES OF ELECTRODES AND SKIN
ELECTRODE INTERFACE FOR DISPOSABLE 
ECG ELECTRODES 

21 F. Dewey 
Massachusetts Institute of Technology 
Cambridge, MA 
EFFECT OF FLUID SHEAR STRESS ON 
ENDOTHELIAL CELLS 

28 E. King-Smith 
31~ Company - St. Paul, MN 
TRAtiSCUTANEOUS ELECTRICAL NERVE 
STIMULATION FOR PAIN RELIEF: 
PATIENT-ORIENTED DESIGN 

May 5 S. L-Y. Woo 
University of California 
San Diego, CA 
TENSILE PROPERTIES OF SOFT 
BIOLOGICAL TISSUES 

12 R. Beeukes III 
Harvard University - Cambridge, ~~ 
CELLULAR ADAPTATION TO HYPERTONICITY: 
ELECTRON PROBE STUDIES IN.THE RENAL 
PAPILLA 

19 H. Tsuchiya 
University of Minnesota, Minneapolis 
ECONOMICS OF FERi·IENTATIONS IN 
BIOTECHNOLOGY 

26 N. Cholvin 
Iowa State University- Ames, IA 
COLLATERAL CIRCULATIOtl ArlO FEMORAL 
ARTERIAL STENOSIS 

June 2 M. Sundareshan 
University of Minnesota, Minneapolis 
MODELlllG CELL KINETICS AND DESIGN OF 
OPTIHAL CANCER THERAPY STRATEGIES 

Joint 8ioohysica1 Sciences/Phvsiolocv Seminars 
Millard Hall 5-276 3:30 pm (Weanesdays)t 

Apr 

May 

R. Vetter 
University of Minnesota, Rochester 
MICROWAVE HYPERTHERMIA AS AN ADJUNCT 
TO CANCER THERAPY 

8 R. Herin 
University of Minnesota, Minneapolis 
MONTE CARLO SII1ULATION IN COMPUTER 
TOMOGRAPHY 

15 J. Fohlmeister 
University of Minnesota, Hinneapolis 
DISTRIBUTION OF MEMSRAtiE SURFACE 
CHARGES AND POTASSIU!i CHA:i:;~L GATING 

22 F. Dewey 
Massachusetts Institute of Technology 
Carnbri dge, ~~ 
THE INFLUENCE OF FLOW ON ENDOTHELIAL 
CELL ORIEUTATIOII AND MIGRATION 
Note: Room 108 Mechanical Eng. at 

3:15 pm. Coffee and cookies 
afterward. 

29 A. Pellionisz 
New York University 
A MODEL FOR THE ROLE OF THE 
CEREBELLUM IN HOTOR CONTROL 

6 C. Newton 
UCLA Medical School 
Los Angeles, CA 
TREATMENT OPTIMIZATION 

13 D. Thomas 
University of Minnesota, Minneapolis 
MOLECULAR DYNAMICS OF MUSCLE 
CONTRACTION 

20 0. Schmitt 
University of Minnesota, Minneapolis 
HUMAN PERCEPTION OF ~10DERATELY STRONG 
UNIPOLAR ELECTRIC FIELDS AT POWER 
LINE FREQUENCIES 

27 c. Knox 
University of Minnesota, Minneapolis 
PROPERTIES OF LUNG STRETCH RECEPTOR 
DISCHARGE DURIIIG SPONTANEOUS BREATHHIC 

June 3 M. Meyer 
University of Minnesota, Minneapolis 
LOCAL BLOOD FLOW BY HYDROGEN CLEARANCE 
AND RADIOACTIVE MICROSPHERES 

*Please note change in location of Biomedical Engineering Seminars from that of ~inter 1981. 

t Refreshments will be served prior to each Joint Biophysical Sciences/Physiology Seminar, at 
approximately 3:15 pm, in Millard Hall 5-272. 

For q~estio~s ?r furt~er i~formati?n• please call or write Ms. Kathy Seidl. Box 511 Mayo 
Memortal Bu1ld1ng, Un1verstty of M1nnesota, Minneapolis, ~m 55455; 612-373-5617. 

. .· 
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V. SELECTED RESEARCH FACILITIES, CENTERs: AND PROGRAMS .• 

A. Institute of Technology, Relating Closely to the Biomedical 
Engineering Program 

29 

. ;' .. 

' The large complex representing the Institute of Technology at the 
University of Minnesota offers a wide range of laboratories and facili
ties for research to aid the graduate student in Biomedical Engineering. 
A brief review of those immediately pertinent to the program are out
lined here. 

\ 

l. Chemical Engineering 

Most graduate students do some experimental work in their thesis 
research, and the department ha~ facilities for a wide ~ange of scien
tific and engineering measurements. The instrumental and experimental 
capabilities have been greatly expanded in the last several years, 
specifically by adding state-of-the-art instrumentation in scattering 
and surface analysis. Apparatus is available in the department for 
optical spectroscopy, mass spectrometry, transmission and scanning 
electron microscopy, wide- and small-angle x-ray scattering, static and 
quasi-elastic light scattering, electronc spectroscopies for surface 
analysis, rheological spectrometry, gas chromatography, gel permeation 
chromatography, gamma particle irradiation,·and high-speed and time
lapse photography. Full-time technical support personnel staff several 
of these instruments. 

Individual research groups carry out sophisticated experiments in 
polymer preparation and characterization, gas-phase photolysis and 
kinetics, surface chemistry and catalysis, fluid mechanics, interfacial 
characterization, biomedical and biochemical engineering, fracture 
mechanics, and mechanical characterization of materials. r~ore specific 
details can be learned from study of the profiles of individual faculty 
members. 

The Department has terminals for accessing the University's computer, 
which provides fast and efficient computations capability, and several 
minicomputers in the Department are available for data acquisition and 
process control experiments. 

2. Electrical Engineering 

A laboratory has been developed to ser'.'e students in the course EE 5560: 
Biomedical Instrumentation and Biological System Modeling and Analysis. 
Electrical Engineering also has access to Dr. R. Lillehei's animal 
cardiovascular laboratory on the St. Paul Campus. In addition, the 
students have access to the complete instrumentation at the Hearing 
Clinic associated with the Department of Otolaryngology. 
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Research being done in Diffraction Tompgraphy has a scanner built for 
scanniDg tissue simulations. A new scanner is in the process of 
construction. 

30 

A laboratory melding the Electrical Engineering and Physics disciplines, 
under the direction of Dr. Otto Schmitt, is housed in the TNCE Building 

· on the Minneapolis Campus. A range of investigations is conducted in 
this laboratory under Dr. Schmitt's guidance, including electromagnetic 
fields and their biophysical effects. 

3. Mechanical Engineering 

Originating through an interdisciplinary research program in coopera-
tion with the Departments of Surgery and Physiology, the Bioengineering 
Laboratories have now diversified and house Ph.D. thesis programs in 
several biomedical disciplines including fluid implants, dentistry, and 
biomechanics. Research objectives are to gather information pertinent 
to the design of devices with medical utility such as artificial organs 
and skeletal joints, fracture reduction systems, and diagnostic or 
treat~ent equipment. These objectives are pursued through cooperative 
projects with medical agencies and industry. The laboratories are 

. . 

J 

located in several parts of the University and are designed to promote 
interdisciplinary communication. One laboratory that contains approxi
mately 2000 ft. 2 is located in the Cardiovascular Research Center, J 
which is attached to the Heart Hospital and·has been associated with 
the on-going collaboration between engineering graduate students and 
post-doctoral fellows in pediatrics, he~atology, and medicine. 

That work is primarily concerned with the mechanical properties of the 
red blood cells and how they influence blood flow in health and disease. 
A second collaborative effort is housed on the fourth floor of the 
Physiology Building (Millard Hall) and puts engineering students in 
direct contact with physiology majors and faculty. This work is 
concerned with the mechanical properties of arterial walls in health 
and disease. 

The laboratories include a low pressure fluid system research labora
tory developing urological systems and implants, and a biomechanics 
laboratory affiliating with dentistry and orthopaedics. The combined 
laboratories thus constitute approximately 6000 ft. 2 in the three loca
tions: Engineering, Physiology {Millard Hall), and the Cardiovascular 
Research Center. In addition, through cooperative efforts scanning 
electron microscope analysis and other biological assays are available. 

4. Center Activity 

A major thrust of the Institute of Technology under Dean Roger Staehle's 
leadership is the development of programs and centers of research . 

1 
~ . 

excellence in areas of advanced study focusing on specific technolog1ca ~ 
issues. The present thrusts are: 
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a. Polymer Science and Industry 
-

The demand for scientists and engineers with interdisciplinary back-
grounds in polymers is growing explosively. The University of Minnesota 
is meeting this need with a wide variety of research and coursework in 
polymer science and engineering for interested graduate students. 
Research is carried on principally within the Departments of Chemistry 
and Chemical Engineering and Materials Science. Students with under
graduate degrees in chemistry, physics, or engineering interested in a 
career in polymers should apply for admission to one of these depart
ments. 

Seven Minnesota faculty members are actively engaged in research on 
such topics as solution thermodynamics of polymers, rheology of polymer 
solutions and melts, biopolymers, polymer processing, polymerization 
chemistry and reactor analysis, macro-molecular chain dynamics, morph
ology, mechanical properties in solid polymers, and non-Newtonian fluid 
mechanics. Standard polymer characterization tools and several unique 
experimental facilities are available. 

The University of Minnesota has state-of-the-art facilities in a number 
of critical polymerresearch areas, including molecular size determina
tion, nuclear magnetic resonance, Fourier transform infrared, x-ray, 
electron microscopy, surface analysis, rheology, reaction injection 
modeling,-andcoating flow equipment. Many of these facilities \'Jere 
built up through the concerted cooperative efforts of several staff 
members. To make them available for use in several projects, a number 
of these facilities are managed by full-time research specialists. 
These specialists carry out characterizations, train new users, maintain 
and upgrade the facilities, and often participate actively in several 
research programs. 

b. Upper Midwest Regional Surface Analysis Center 

Instrumentation -- The Center makes available a broad spectrum of tech
niques for analysis of solid surfaces including: 

• Auger electr-on spectroscopy (AES) 
• X-ray photoelectron spectroscopy (XPS or ESCA) 
• Secondary ion mass spectrometry (SIMS) 
• Scanning auger microanalysis (SAM) 
• Low energy electron diffraction (LEED) 
• Molecular beam epitaxy (MBE) 
• Scanning electron microscopy (SEM) (with quantitative x-ray 

analysis) . 
• Transmission electron microscopy (TEM) (with quantitative x-ray 

analysis) 
• Electron microprobe (with quantitative x-ray analysis) 

All instruments have rapid sample introduction stages and computer 
graphics to accommodate a broad range of basic research applications. 
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The Center is located in the Shepherd Resiarch Laboratories on the 
Minneapolis Campus where extensive specimen preparation facilities are 
available. As far as capabilities and time allow, access is available 
for all surface scientists, occasional users of surface science equip
ment, and those who need analytical services. Policies of the ·Center 
are decided by a panel that reviews proposals and sets policies and 

, procedures. 

c. The Microelectronic Information and Sciences Center 

The primary objective of the Center is to advance microelectronic and 
information sciences. To support this objective, the Center will: 

i. Focus on the microelectronic and information sciences .. Key 
technological developments shaping the 80's will be made in 
microelectronic sciences. The major impact of these develop
ments will be felt in the ·information sciences. Active 
interplay between the scientists and those who apply their 
discoveries directs Center efforts toward projects of major 
impact. 

ii. Optimize resource usage. Center resources include personnel, 
facilities, and money contributed by its partners. Careful 
allocation of these resources is necessary for effective pro
gress. Personnel are teamed in interdisciplinary groups 
involving several partner organizations to enhance synergistic 
interactions. Industrial facilities made available to Center 
project teams reduce the need for expensive capital equipment 
purchases. Money from partners is pooled, thus leveraging 
individual contributions to support significant projects. 
Such projects will not include the construction of new 
buildings. 

iii. Build an effective organization for industry, university, 
government collaboration. An effective Center requires that 
dedicated individuals--educators, scientists, and professional 
engineers--be integrated into a sound management structure. 
This structure reflects the partnership inherent in the 
Center, connecting partners at both organizational and tech
nical levels, while the commitment of each of the partners· 
assures the integrity and success of Center objectives, to 
direct technical activities, and to resolve patent, copyright, 
and proprietary information issues. 

iv. Direct research at pivotal issue~ .. Cutting-edge research is 
the key to future development. Directing the Center's efforts 
toward focal areas identified by the partners maximizes the 
impact of Center projects on partners' growth and development 
activities; greater long-term benefits accrue if the Center's 
work complements partners' internal projects and long-range 
development programs. The Center's Technical Advisory Committee 
provides the forum for focus selection and tracking as tech
nology matures. 

- . . . 

J 
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All Center programs are focused on: .. 
i. Microelectronics 

• Physical Sciences 
The bulk and surface properties of materials, new materials, 
the effects of submicron device dimensions, device modeling, 
new device technologies and fabrication techniques. 

• Design 
Chip design systems, chip functionality, layout, logic and 
circuit simulation, chip testing. 

ii. Information Sciences 

• System Architecture 
System description languages, distributed architecture, 
communication technologies, system control algorithms, 
protocols and their performance evaluation. 

• Software Engineering 
Programming and specification languages, correctness proof 
techniques, software productivity aids, structured design, 
software testing. 

• Applications 
Process control, automation, robotics, image processing, 
numerical methods, signal processing CAD/CAM systems for 
mechanical design. 

B. The Mayo Clin4c 

Facilities of the Biodynamics Research Unit 

33 

The availability of.dedicated highly trained manpower is of primary 
importance in a facility heavily committed to state-of-the-art research 
and development in areas requiring general-purpose and specialized 
digital data acquisition and computational capabilities. The staff of 
the Mayo Biodynamics Research Unit, which is a part of the Mayo under
graduate and graduate schools of medicine, is dedicated to the develop
ment and application of advanced biomedical imaging techniques for 
studies of the relationships of anatomic structure to the functions of 
biologic tissues and organ systems in health and disease. Many of the 
researchers at the Ph.D. level have strong backgrounds in mathematics, 
computer science, and electrical engineering. These dedicated profes
sionals, perhaps the single most valuable asset of the Biodynamics 
Re~e~rch Unit, are committed to the development of new, potentially 
cl1n1cally valuable quantitative imaging and associated. techniques. 
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The facilities can be conveniently grouped- into three categories: 
~ 

1: Computational Systems 
2. Data Acquisition Hardware 
3. Display Devices 

1. Computational Systems· 

a. CDC 3500 Central Computer 

This sytem has 131K words (24-bit) memory and operates under MASTER and 
HEDLAB monitors. 

The system has 16 remote terminals, two line printers, card reader, 
four 7- and two 9-track tape drives, a 178-Mbyte disc, and six 6-Mbyte 
discs. One line printer and two terminals are located in a satellite 
facility near program~ers• offices. This computer is used to ar.2:yze 
data obtained from cardiovascular experiments, primarily those using 
the DSR. 

b. CDC 1700 Computer 

, -
. . 

J 

This system has 32K words (16-bit} of memory and is connected to two '\ 
6-Mbyte digital discs and tape drives. It is used to run the videometry ~ 
(real-time operator-interactive videoangiographic border recognition 
and measurement system) and videodensitometry (real-time videoangio-
graphic 11 dye dilution 11 system) systems. 

c. A ModComp CLASSIC Computer 

This system has total memory of 2.4 Mbytes with potential expansion to 
the system capacity of 4.2 Mbytes, all directly addressable. A Grinnell 
display system features a 512 x 512 x 10-bit (1024 gray level) memory. 
RGB (Red-Green-Blue) outputs are also available for color displays. A 
track-ball cursor device is interfaced to the display to permit 
operator-interactiv~ pointing and tracing capabilities. A multi-format 
image photographic unit provides hard copy recording of images displayed 
in the Grinnell system. A Floating Point System Array Processor is 
attached to the CLASSIC, featuring a basic cycle time of 167 nano
seconds, five separate memories (includes 32K words (38-bit} of main 
data memory), and a parallel 11 pipeline 11 multiplier and adder, all of 
which provide very high-speed (up to 12 million 38-bit floating point 
operations) array processing capabilit1es. This systemisdedicated to 
the DSR for scanner control, signal monitoring, and image digitization, 
reconstruction, and display. · 
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d. Interdata 7/32 Computer 

This system has 96 Kb memory, 10 Mb disc. AP-1208 array processor unit 
With 16K memory (38-bit words) is interfaced to the 7/32 providing high
speed (167 ns) arithmetic operations which can reduce, for example, 
cross-sectional reconstruction times by an order of magnitude. The 

, system also has a Grinnell display system with 512 x 512 x 12 bit 
memory. This laboratory system supports the basic ultrasound investi
gations in the Ultrasound Research Laboratories. The system runs 
scanners and acquires data in many,different ultrasound formats. 

2. Data Acquisition Hardware 

a. DSR Scanner 

The DSR scanner has capacity for 28 x-ray tubes equally spaced in a 
semicircle and 28 sets of image~intensifiers and video cameras arranged 
in the opposing semicircle behind a curved fluorescent screen. The 
number of x-ray sources and imaging systems is dictated by considera
tion of the physical size of these components and the radiation flux 
required. Up to 240 images of adjacent 1-mm-thick transverse sections 
are produced of a cylindrical scan volume 38 em in transaxial diameter 
and 24 em in axial height. One complete synchronous volume scan is 
accomplished in 0.01 second by pulsing each of the 28 x-ray sources in 
succession for 0.34 milliseconds each. These scans can be repeated 60 
times per second. The entire gantry of 28 x-ray sources and associated 
imaging chains rotates continuously about the patient to provide up to 
240 equispaced views around 360° in two seconds. To obtain high tem
poral resolution images (60/sec), successive sets of 28 views can be 
used for reconstruction. To obtain high spatial (1 mm) and high 
density (1%) resolution images of non-moving structures, all 240 views 
can be used in the reconstruction. Desired tradeoffs between temporal, 
spatial, and density resolution can be achieved by selecting appropriate 
subsets of the total projection data recorded. The total incident dose 
for successive 60-per-second scans lasting for two seconds (e.g., 120 
volumes throughout two heartbeats for a heart rate of 60 beats/min) 
will be approximately four roentgens. This system will permit detailed 
evaluation of the important relationships between temporal, spatial, 
and contrast resolution in computed tomography of the body, particu-
larly relative to moving organs such as the heart, lungs, and circulation. 

b. Ultrasound Scanning Equipment 

A computer-controlled ultrasound cross-sectional scanner system for 
measuring time-of-flight and attenuation of ultrasound pulses through 
test objects and biologic structures is being used for further develop
ment of ultrasound computerized axial tomographic methods. A clinical 
u~trasound mech~nical scanner with echo and Doppler imaging capabili
tles developed 1n collaboration with the Stanford Research Institute is 
undergoing laboratory testing and clinical evaluation ih our laboratory. 
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3. Display Devices 
. -a: A Ramtek Solid-State Television Display System 

This device permits computer-generated images to be displayed with 256 
shades of gray or color at 256 x 256 resolution or 64 levels of gray or 

, color at 512 x 512 resolution. In conjunction with the computer
controlled video disc assembly, a dynamic sequence of computer-generated 
video images can be recorded under computer-controlled time delay modes 
and redisplayed in time-qase modes variable from stop-action to real
time. 

b. Video Programmer Display Device 

This device is capable of mixing two s~parate video inputs to obtain a 
composite output. The device can accept up to five separate input 
video signals, any two of which ·are switch selectable for use in ~~~ 
m1x1ng process. Three separate 9-inch black/white video monitors are 
incorporated in the system, so that the two input video images and the 
composite output image may be viewed side-by-side. It is possible with 
this device to split the screen vertically, horizontally, or in quad
rants. For example, a vertical. split screen can be used to displ~y 
one of several x-ray projections in the left panel and a reconstructed 
cross section in the right panel. Provisions exist for brightening any 
vertical and/or horizontal line in selected.portions of the composite 
output video image as a marker in the raster. 
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VI. STUDENT DATA .. 

A. Degrees Granted 

Both of the programs under review have been quite small and at East 
, minimally funded. No degrees were awarded in Biomedical Engineering 

before 1977. Since then, a total of five Ph.D. degrees were granted by 
June 1980. In Biophysical Sciences a total of four Ph.D. degrees and 
four M.S. degrees were granted between 1975 and 1980. · 

In spite of this, there have been much larger numbers of applicants to 
these progralils and a significant fraction were admitted. The mmbers 
inquiring are manifold greater; frequent revisions are necessa~ to 
update material sent to such prospective students. The tables which 
follow shmv the Graduate School's records of applicants to the tiwo 
programs. 

B. Applications for Admission in Biomedical Engineering 

1. Total Applicants 

Number Percentage Number Percentage Tota 1 
Year Admitted Admitted Rejected Rejected APElicants 

1970-71 Not available 
*1971-72 
1972-73 
1973-74 10 59% 7 41% 17 
1974-75 9 64 5 36 14 
1975-76 7 78 2 22 9 
1976-77 6 67 3 33 9 
1977-78 7 58 5 42 12 
1978-79 7 70 3 30 10 
1979-80 5 63 3 37 8 

2. Admitted Applicants 

Number Percentage Number Not Percentage Not Total 
Year Registered Reoistered Reoistered Registered Admitted 

1970-71 Not available 
*1971-72 
1972-73 
1973-74 7 70% 3 30% 10 
1974-75 4 44 5 56 9 
1975-76 2 29 5 71 7 
1976-77 4 67 2 33 6 
1977-78 3 43 4 57 7 
1978-79 3 43 4 57 7 
1979-80 3 60 2 40 5 

*Program was established in 1972, receiving final approval from the 
Board of Regents in spring of that year. 
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. ,", J c. Applications for Admission in Biophys-Ical Sciences . 
1. Total Applicants 

Number Percentage Number Percentage - Tota 1 
Year Admitted Admitted Rejected Rejected Applicants 

1970-71 Not available 
1971-72 14 82% 3 18% 17 
1972-73 3 50 3 50 6 
1973-74 7 88 . 1 12 8 
1974-75 12 75 4 25 16 
1975-76 7 88 1 12 8 
1976-77 3 75 1 25 4 
1977-78 9 64 5 36 14 
1978-79 0 0 0 
1979-80 2 67. 1 33 3 

2. Admitted Applicants 

Number Percentage Number Not Percentage Not Total 
Year Registered Registered Registered Reoistered Admitted 

1970-71 Not available J 1971-72 2 14% 12 86~~ 14 
1972-73 3 100 0 3 
1973-74 1 14 6 86 7 
1974-75 3 25 9 75 12 
1975-76 4 57 3 43 7 
1976-77 2 67 1 33 3 
1977-78 4 44 5 56 9 
1978-79 0 
1979-80 2 100 0 2 
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VII. FACULTY RESUMES 

A. Current Members, Graduate Faculty in Biomedical Engineering 

Full Members 

Eugene Ackerman, Ph.D. 
Perry L. Blackshear, Ph.D. 
Victor A. Bloomfield, Ph.D. 
Robert G. Bryant, Ph.D. 
Henry Buchwald, M.D., Ph.D. 
Jay N. Cohn, M.D. 
Thomas F. Fletcher, D.V.M., Ph.D. 

Darrell A. Frohrib, Ph.D. 
Russell K. Hobbie, Ph.D. 
John A. Johnson, M.D., Ph.D:·· 
Kenneth H. Keller, Ph.D. 
Rex E. Lovrien, Ph.D. 

Rufus W. Lumry, Ph.O. 
Wilmer G. Miller, Ph.D. 
Richard Moore, Ph.D. 
Richard E. Poppele, Ph.D. 

*Stephen Prager, Ph.D. 
Otto H. Schmitt, Ph.O. 
Henry t1. Tsuchiya, Ph.D. 
Naip Tuna, M.D. 

*Frederick M. Waltz, Ph.D. 
Yang ~Jang, M.D. 
Theodore A. Wilson, Ph.D. 

Associate Members 

Robert J. Dache, M.D. 
George W. Beeler, Jr., Ph.D. 
Max Donath, Ph.D. 
Arthur Erdman, Ph.D. 
Stanley M. Finkelstein, Ph.D. 

Jack K. Mayfield, M.D. 
Robert P. Patterson, Ph.D. 
Malur K. Sundareshan, Ph.D. 
Bert T. Swanson, Ph.D. 

B. Current Members, Graduate Faculty in Biophysical Sciences 

Full Members 

Dean E. Abrahamson, M.D., Ph.D. 
Eugene Ackerman, Ph.D. 
Victor A. Bl.oomfield, Ph.D. 
Barry K. Gilbert, Ph.D. 
James F. Greenleaf, Ph.D. 
Russell K. Hobbie, Ph.D. 

·Faiz M. Khan, Ph.D. 

Richard Moore, Ph.D. 
Richard E. Poppele~ Ph.D. 
Erik L. Ritman, M.D., Ph.D. 
Richard A. Robb, Ph.D. 
Andreas Rosenberg, Ph.D. 
Murray D. Rosenberg, Ph.D. 
Otto H. Schmitt, Ph.D. 
Chang W. Song, Ph.D. 
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Merle K. Loken, M.D., Ph.D. 
Rex E. Lovrien, Ph.D. 
Rufus W. Lumry, Ph.D. 

Joseph H. Szurszewski, Ph.D. 
Earl H. Wood, M.D., Ph.D. 

Associate Hembers 

George W. Beeler, Jr., Ph.D. 
Ronald T. Droege, Ph.D. 
Joel E. Gray, Ph.D. 
Lowell D. Harris, Ph.D. 

* Resume not included. 

James H. Kinsey, Ph.D. 
Edwin C. McCullough, Ph.D. 
Alan L. Orvis, Ph.D. 
Subhash Sharma, Ph.D. ·-
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-. ' UNIVERSITY OF MINNESOTA 
' .. i TWIN CITIES 

Dean Warren Ibele 
Graduate School 
321 Johnston Hall 
Minneapolis Campus 

Dear Dean Ibele: 

Laboratory Medicine and Pathology GRADUATF. 5P100L 
Division of Health ·Computer Sciences W · l· 

420 Delaware Street S.E. JOIZ CO 
Box 511 Mayo Memorial Building 0 C T 2 ~1981 
Minneapolis, Minnesota 55455 Offlagj_ l ~ 
(612) 373-5617 

October 20, 1981 

This is to confirm that the plans for a joint Rochester/Twin 
Cities Graduate Program in Biophysical Sciences has been dis
cussed in general terms with the Graduate Faculty in Biophysical 
Sciences. Professor Russell K. Hobbie and I have also visited 
Mayo and discussed these plans in detail with our colleagues 
there. It is our opinion that this formalizes an unwritten 
and largely unused current option. We look forward enthusias
tically to the greater support for potential students which 
this program implies. 

EA/ks 

Sincerely, 

6~~ a~?4v/%.d 
Eugene Ackerman, Ph.D. 
Director of Graduate Studies 
Biophysical Sciences 
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:::ctoJ<2l' DCl 

Profcssc;· ;l'-'tnkl~'n G. i~nox 
Dir\!ctor uf Sraduate Studies 
.l&yo :.~·,·:.:~:J<r~e Schoo i 
;.;oc;les~:r. ;dnnesota 

Dear Frof~s3or :~nox: 

of i-leaicine 
55901 

nie pro~~o~a·l for a joint ;Ji"oqr::'.'.' ·1n ~ .. do;Jnysical Sciences ~·1as discussed at a 
;:1t1~tin~] l)-:= ·c;i"~ S2c:ns e1nJ s'tJ.ff :Jf :::1e G;~aduate School ~;n C~::·t:ber !5; t:1e~ 
.:::r~ trJO ;;cint!: ·,;e :;dSi1 to ci:tti {/ ';eforc sendin'] t:1e ~rc~r;s~1 fOI".'ial"d to t!1e. 
i:cal th .j.::: ~r;c~3 :\)licy .aml i;·'?'!i~':! ~~r;;,mcil and J:l1e !)hysic~1 >.c~<:~tccs iJ~licy 
.J,~J ;~_~:.'i -:.~·: ~ctu1c·ii for l"e':·ie:~.;. 

,jn ;·;:.t::c ., i:::.;r:16, r~r:ar:ii::- J·L~i::;sinn r:~quir~JeiJtS, the nrst ,1.:-ld ~P.:ond 
::;<irl·;rc:: ::: ~.~p~ar t~ d:.:i:l1 · .. i ~:! t:.io Jistinct '.]roups T~ s::udsnts b ":·;:') Jif
;·,::l·::!E u:·:;. In th:.: fi·t::;-1: :·:,rQ;ri.:[1rl it ufi;Jears that :;tudents :l;JD1yi:1g !:o 
::~li;; .!.:;~.;~ oro;;r-1m \·rl11 i;e tt:;.:,i;:tcd or ~~~jected b.:' t:L~ :iJyo Ccordin::1thg 
:>};;::-rli::':::~:.: in ..l"iophysica·l ;:c!"nr;es. In t:1~ sec()nd ~~.\~:::(~rwh ref:r··mcr: is 
:·iaJ.~ :;:; '':;i·edoe'tora1" stu:!•.:nt; ·.~he ' . .'i11 h:~ appro•ted b 1 pr.oces;; ·r-rfc:~ in
cL;Jes (1,: :LlJO COJi~:li'ttec, '~',,::: :~·~..fu~t~ Sch:.Jol, .:md ti1~ Joint :.:·Jop~y~~c.:~.1 
Sci~nct!S ~:-1culty Ccn"'.rnitt:Jc. :-: '1t1~ br~~n the ~1,.2-cticc~ ·;:1 ~ur ·2~~~:·Cin~ joint 
~rfigr~..;r~s ·::} :1avc studerr~ t:p;~·Iic~tio:ts r3'!ie~'JCd eit:1~~r ~;:J a jo~nt car:::1it:2e 
l''~;Jrcscn:i:l:; toth Cilf:lpuses, f.)'t'' t:' ~:acn ..:J.mpus individually~ c.•n::l finc:!1y by 
·';i;e ·~r~-:;~;:.tc~ Sc:hool. ::e ~~ruld :.'l.i'n~~"ci~t~ .:m r.:xpl;:;nati;:m of t~K! :.li·~::1nct1on 
i:~:lde :-:~r::. 

Sinca out• ~~xe:;rience indicates that i: i5 ~=ssential t:1at an indi'!idua1 b~ 
i~entif·bJ ~·:i1o :·rill serve. on a -=cntinuinl) basis, in J liaison capacity to 
si:Jn off ::::n ::!ocur.•ents, to ans\'/er quo::;tions. and to deal ~,.;ith individual 
;n"'blems ·:l1ic7: arise, we Hould Jpprr;ciata your naming such a person for 
the ~iorii.;/S1cal Sciences Joint Progra:n. 

~;e have usk~d Professor Eu:.;ene Ackerman to v:rita a letter of su:;nort to 
l;lCcorapany t:1e rroposal. l::dle i·te at·~ a'.'mre that t.'12 a~propriate consulta
;;ion took place, ~·Je til ink it ttoul a b~ · he1 pful to i1ave such support in 
~-Jri ti ng. 
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Mayo Graduate School of Medicine 
GRADUATE SOIOOt 

Rochester, Minnesota 55905 Telephone 507 284-2511 

Dean Warren Ibele 
University of Minnesota 
Graduate School 
Johnston Hall 
101 Pleasant Street S.E. 
Minneapolis, Minnesota 55455 

Dear Warren: 

IJLT :2 7 1981 
October 21, 1981 

Thank you for your letter of October 16. Upon review of item 
6 on page 4 we agree that the wording is misleading. It was 
our intent in this item to outline admissions requirements and 
procedures for one group of students, i.e., predoctoral students 
at Mayo. We have, therefore, rewritten item 6 to hopefully 
make this clear. 

The sequence of approvals in the second paragraph of item 6 
represent our understanding of the procedures suggested by 
Dean Hein and Lois Newstrand during their visit to Mayo last 
April 30. Dean Hein's suggestions were in the context Qf 
a discussion of the goal of adopting uniform admissions procedures 
for the joint programs to simplify, expedite and streamline the 
process. If the proposed procedure is not acceptable, however, 
please let us know and we can revise it accordingly. 

In regard to the designated individual to represent the 
Biophysical Sciences Program, Dr. James Greenleaf was elected 
to this position by the members of the joint committee. In 
addition, I am generally considered the contact person for all 
Mayo programs and my name should be noted in this capacity as 
well. 

Unfortunately I cannot attend the Health Sciences Policy and 
Review Council meeting on October 30. I would suggest that you 
might consider asking Dr. Greenleaf to attend if the proposal 
will be discussed. 

Sincerely, 

~lulc-
F. G. Knox, M.D., Ph.D. 
Associate Director, Research 

Training and Degree Programs 

FGK:cb 
cc: Dean Andrew Hein 
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~epartrnent of Physiology & Biophysics Biodynamics Research Unit 
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Dr. Franklyn G. Knox 
Associate Director for 

Education 
Research Training and Degree 

Programs 

Dear Frank: 

April 15, 1981 

Over the past eighteen months a group of faculty here at Mayo 
Foundation have been pursuing the development of an administrative 
structure for coordinating graduate studies in the biophysical 
sciences. The result has been the development of an administrative 
structure in which the common goals of graduate student education 
and training and their administration at Mayo can be accomplished 
jointly with the faculty of biophysical sciences at the University 
of !1innesota. A review of the programs fn Biophysical Sciences 
and Bioengineering is enclosed. 

This letter is a description of the Biophysical Sciences Program 
here at Mayo, which is designed to continue as a joint activity 
with the Biophysical Sciences Graduate Program at the University 
of Minnesota. Since the Biophysical Sciences Graduate Program 
(previously called the Biophysics Graduate Program) has been in 
existence for almost twenty years at Mayo and has always been a 
joint program with the University of Minnesota, this "awakening" 
of the program will include both new and old components. The 
following is a description of all components without an attempt to 
describe what may be new or old. 

Some preliminary points may be in order before describing the specific 
characteristics of the current administrative structure. Biophysical 
Sciences as structured at the University of Minnesota includes a wide 
range of disciplines not usually associated with Biophysics. As a 
matter of fact, recently the Biophysical Sciences Graduate Program 
and the Bioengineering Program have come quite close together in their 
views and goals at the University, a situation which could certainly 
be developed here at Mayo as well. Currently virtually all of the 
didactic course work required by a Mayo graduate student for a degree 
in Biophysical Sciences must be taken at the University of Minnesota. 
However, it is our intention in the future to provide some courses in 
Biophysical Sciences at Mayo if the number of graduate students 
increases over the coming years. It is recognized, however, that an 
entire set of courses for a Ph.D. degree in Biophysical Sciences could 
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not be developed here at Mayo. That almost all students coming to 
Mayo to do graduate work resulting in a Ph.D. in Biophysical Sciences 
would have to spend some time at the University of Minnesota taking 
course work should not obviate their having financial support through 
the regular graduate fellowship program here at Mayo. 

The administrative elements of the Joint Biophysical Sciences Program 
are the following: 

1. Mayo Graduate Studies Coordinating Committee in Biophysical 
Sciences 

The Mayo Graduate Studies Coordinating Committee in Biophysical 
Sciences will be made up of the entire faculty in Biophysical 
Sciences at Mayo. Listed in the following table are the current 
members. 

MAYO FACULTY WITH GRADUATE FACULTY PRIVILEGES 
IN BIOPHYSICS 

Full Members 

Gilbert, B. K. 
Greenleaf, J. F. 

*Vetter, R. J. 
Wood, E. H. 

Associate Members 

*McCullough, E. C. 

Beeler, G. W. 
Gray, J. E. 
Harris, L. D. 
Kinsey, J. H. Orvis, A. ~. 

Ritman, E. L. 
Robb, R. A. 
Szurszewski, J. H. 

This committee will be responsible for implementation of graduate 
studies in Biophysical Sciences at Mayo. The following are 
recommended duties of the Mayo Graduate Studies Coordinating 
Committee in Biophysical Sciences. The duties will be carried out 
in a manner consistent with the policies and requirements of the 
Joint Biophysical Sciences Faculty Committee, the Mayo Research 
Training and Degree Programs Committee and the Graduate School 
of the University of Minnesota. 

a. 
b. 

c. 

d. 
e. 
f. 

g. 

To review and adopt program goals for graduate students. 
To define the didactic elements of the graduate program 
and to establish procedures for the preliminary, written 
and oral examinations and for maintaining standards of 
achievement. 
To coordinate graduate courses taught at Mayo, including 
periodic reviews of the course content. 
To screen and approve new graduate courses. 
To approve instructors for the various courses. 
To maintain communication within Mayo as well as outside 
Mayo and with the University concerning graduate education 
in Biophysical Sciences. 
To review graduate admission requirements and to insure 
that incoming graduate students receive all information 
about available assignments and support that can be 
provided within the graduate program. 

~ave been proposed for full privileges. 

J 
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h. To recommend approval or rejection to .the Mayo Graduate 
School of applicants to the Biophysical Sciences Program 
at Mayo. 

2. Joint Biophysical Sciences Faculty Committee 

3. 

4. 

5. 

The Joint Biophysical Sciences Faculty Committee has overall 
responsibility for program content, quality and admission 
standards. The Committee will be composed of all members of 
the Biophysical Sciences faculty at the University of Minnesota 
and of Mayo. 

Faculty Membership 

Recommendations for membership in the graduate faculty of the 
University of Minnesota in Biophysical Sciences for Mayo 
faculty will be developed by members of the graduate faculty 
at Mayo. Such recommendations are subject to approval of the 
Research Training and Degree Programs Committee and the Mayo 
Foundation Education Committee prior to transmittal to the 
Director of Graduate Studies in Biophysical Sciences at the 
University of Minnesota for consideration by the Joint Biophysical 
Sciences Faculty Committee. If approved, the recommendations 
will be forwarded to the Physical Sciences Policy and Review 
Council and then to the Dean of the Graduate School of the 
University of Minnesota for final action. The current faculty 
are listed in Append1x A. 

Degree Requirements 

The requirements for obtaining a degree in Biophysical Sciences 
are described in Appendix B and were developed by the Joint 
Biophysical Sciences Faculty Committee and are to be reviewed 
periodically as the program progresses. 

Admission of Courses into Biophysical Sciences Graduate Program 

A list of courses which are approved for major credit in 
Biophysical Sciences is in Appendix C. Although currently no 
courses are approved at Mayo for major credit in Biophysical 
Sciences, it is fully expected that such approval will be 
forthcoming pending application for such approval from the Mayo 
Graduate Studies Coordinating Committee in Biophysical Sciences. 
It is clear that many courses at Mayo will be sufficient for 
credit in minor areas·such as biochemistry, physiology, 
statistics, etc. Approval of courses to be accepted into the 
Biophysical Sciences Graduate Degree Program at Mayo will first 
be obtained by the Mayo Graduate Studies Coordinating Committee 
in Biophysical Sciences before submission to the Joint Biophysical 
Sciences Faculty Committee at the University. Approval by the 
Physical Sciences Policy and Review Council is also required of 
8000 level courses. 
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6. Admission Requirements 

The Mayo Graduate School will respond to ·letters received 
either by the Graduate School or by individual faculty members 
of biophysical sciences. The response will request all 
required application material, describe the faculty and 
graduate study opportunities at·Mayo, and contain a description 
of the graduate degree requirements. 

At the completion of the student's file, including transcripts 
and letters of recommendation, etc. it will be considered by 
the Mayo Graduate Studies Coordinating Committee in Biophysical 
Sciences and, if approved, recommended to the Research Training 
and Degree Programs Committee. The Mayo Graduate School Guide
lines For Appointment of Predoctoral Students, a copy of which 
is enclosed as Appendix D, will be applicable for appointments 
to this program. If approved by the Research Training and 
Degree Programs Committee, the application and recommendation 
for approval are sent to the Graduate School of the University 
of Minnesota which will forward it to the Director of Graduate 
Studies for consideration by the Joint Biophysical Sciences 
Faculty Committee. If approved, the University Graduate School 
and Mayo correspond with the applicant regarding conditions of 
the appointment. 

7. Appointment of Advisor 

The advisor (sponsor) will be selected in accordance with the 
Mayo Guidelines For Appointment·of Predoctoral Students at the 
time of approval of an appointment by the Research Training and 
Degree Programs Committee. 

JFG:cb 

Sincerely, 

9rJ-~v'"'u~/ 
J. F. Greenleaf, Ph.D. 
Associate Professor of 
Biophysics and Medicine 

Biodynamics Research Unit 

Enclosures: Appendices A-D 
Review Material for Graduate Programs in Biomedical 

Engineering and Biophysical Sciences 

cc: Dr. E. L. Ritman 
Dr. E. Ackerman 

Rev. 10/21/81 

J 
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AFFIRMATIVE ACTION POLICY OF THE 
GRADUATE SCHOOL FOR THE ADMISSION AND 

RETENTION OF GRADUATE STUDENTS 

University of Minne~ota 

The Graduate School of the University of Minnesota, by granting students 

admission to programs of study leading to post-baccalaureate degrees, contri-

butes to the advancement of knowledge and to social mobility within the state, 

nation and the world. In accordance with University policy, the Graduate 

School reaffirms its commitment to educational access and opportunity for all 

individuals regardless of race, ethnic heritage, sex, religion or creed. This 

reaffirmation is in keeping with the Board of Regents Policy Statement of 

January 12, 1979. 

The policy described here builds on the present practice of reviewing 

~ credentials of individual applicants and is designed to increase the enrollment 

of qualified students from minority backgrounds, thereby alleviating the past 

and present underrepresentation of these students. Furthermore, the policy 

recognizes the educational benefits which accrue to all students and the University 

at large as a result of having a diverse student population. 

Consistent with the University of Minnesota Board of Regents Statement 

of January 12, 1979 on Equal Educational Access and Opportunity, the provisions 

of the Constitution of the United States, Title VI of the Civil Rights Act of 

1964, the Supreme Court opinion in the case of The Regents of the University of 

California vs. Bakke, and most importantly with our commitment to a policy 

responsive to the effects of past discrimination through the equitable distribution 

of limited educational resources, race is acknowledged as one legitimate 

consideration in arriving at admissions decisions. Race shall not be the sole 

criterion for arriving at admissions decisions; rather, it should be used in 
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conjunction with additional content relevant infurmation such that the total 

assessment promotes both the goals of affirmative action and the goals of 

academic and professional excellence. In addition to promoting diversity in 

the student body, the use of race as a factor in admissions decisions also 

serves other objectives. These include the remedying of past discrimination 

and the training of members of minority groups who will serve as role models 

for future students, thus demonstrating and giving assurance that opportunities 

exist in all fields and at all levels regardless of race or ethnic background. 

To achieve adequate representation of racial minorities in the graduate 

student body, programs are encouraged to take positive steps to establish 

goals and objectives and should select criteria to help achieve them. In light 

of these goals and objectives, race-sensitive criteria will be integrated into 

the overall admissions policy. Of the factors considered all need not be 

weighted equally. 

The importance of increasing recruiting activity in areas in which there 

is reason to believe the minority population is underrepresented either in the 

profession or in the particular post-baccalaureate program is underscored. 

Recruiting may be directed to predominantly minority institutions or to con-

centrations of minority populations within the state, region, or other sections 

of the United States. 

Admissions criteria shall be evaluated regularly for their value in 

identifying qualified minority students and alternative criteria introduced 

when the traditional ones are not accurate predictors of student success. 

Consideration should be given to the individual educational needs of minority 
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students and efforts made to provide appropriate counseling and tutoring 

when necessary. 

The ultimate success of an affirmative action program involves not 

only admission, but enrollment, retention and graduation. Realistically, 

therefore, consideration should be given to the financial needs of the appli-

cant and an effort made to provide an adequate level of support during the 

period of study. The importance of this factor for student enrollment is clear 

and programs are encouraged to explore patterns of financial distribution which 

contribute to the effectiveness of this goal. This guideline applies to the 

allocation of funds made within the programs themselves and to those funds 

allocated centrally though the Graduate School. 

To assure the effectiveness of this affirmative action policy, programs are 

encouraged to review their goals periodically and systematically in order to 

evaluate the effectiveness of the criteria in identifying, attracting, and 

retaining qualified minority students. The Dean of the Graduate School will 

communicate with members of the graduate faculty regarding the affirmative action 

policy and its implementation. 

The Dean's office will assist programs in identifying the resources needed 

for student support in order to maximize the enrollment of qualified students 

admitted under this policy. Further, the Dean will seek to insure, through the 

periodic review of admission recommendations to the Graduate School, that the 

pattern of these recommendations is consistent with the affirmative action policy 

of the institution. 


