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UNIVERSITY OF MINNESOTA 
Graduate School 

Minutes, Graduate School Executive Committee 
Meeting 9f Wednesday, June 5, 1985 

1:30 p.m., 303 Johnston Hall 

Present: Faculty representatives--Professors James R. Boen, Dale L. Lange, 
-Timothy J. Nantell, Stephen Prager, Edward I. Sucoff, Gerhard Weiss; 
administrative representatives--Deans Robert T. Holt (Chair), Judson 
D. Sheridan, Kenneth Zimmerman; student representatives--Kevin 
Anderson, Patrick G. Coin, Debra Herreid, Stephen Linne; Graduate 
School Fellowship Committee representative--Gary R. Gray; Civil 
Service representative--Karen Starry; guests--Professors John 
Alexander, Jane F. Gilgun, Helen M. Hallgren, Leonard G. Wilson, 
Walid Yasimineh, Mr. Robert Myers; staff--Stephen C. Hedman, Andrew 
J. Hein, Myrna Smith; secretary--Vicki Field 

Dean Holt convened the meeting by thanking Professors Gray and Lange for their 
exemplary service as chairs of the Graduate School Fellowship Committee and 
the Education and Psychology Policy and Review Council, respectively. He 
reported that both would step down from these positions at the end of this 
academic year. Professor Mark Snyder from the Psychology graduate program has 
agreed to chair the Fellowship Committee in 1985-86, Dean Holt said. '·Special 
thanks were also extended to Professor Boen for his excellent leadership as 
Health Sciences Policy and Review Council chair. (It was recognized that 
Professor Boen•s present position as School of Public Health acting associate 
dean may make it difficult for him to continue as chair next year.) 

I. FOR DISCUSSION AND/OR ACTION 

A. Proposal to Change the Name of the Graduate Program in Home Economics to 
Design, Housing, and Apparel 

B. 

Dean Zimmerman reported that the proposed name change had been considered 
by the Language, Literature and Arts, and the Plant and Animal Sciences, 
Policy and Review Councils and that both Councils had recommended approval. 
Professor Weiss said the Language, Literature and Arts Council had raised 
no serious questions about the name change, however some members thought 
the proposed name to be somewhat awkward. 

The Executive Committee voted unanimously to approve the name change. 
(There was no discussion.) 

Proposal for a Master of Science (M.S.) Degree Program in Clinical 
Laboratory Science 

Professor Boen moved approval of the proposal, which had been endorsed by 
the Health Sciences Council. Dean Zimmerman called attention to the 
letter of May 30, 1985 to the Executive Committee from Professors 
Hallgren, Wells and Yasmineh clarifying admission requirements for the 
program as a result of the discussion by the Health Sciences group. 
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The Executive Committee -voted unanimously to approve the proposal for an 
M.S. degree program in Clinical Laboratory Science. (There was no 
discussion.) 

C. Proposal for a Master of Arts (M.A.) Degree Program in the History of 
Medicine and Biological Sciences 

Professor Boen moved acceptance of the proposal, which had been approved 
by the Health Sciences Policy and Review Council with the amendments set 
forth in Professor Wilson•s memorandum of May 14, 1985 to Professor 
William Schofield. Professor Gray inquired whether there were any 
advantages in having a separate graduate degree program in the History of 
Medicine and Biological Sciences instead of a program combining the 
History of Medicine with the History of Science and Technology. Professor 
Wilson replied that there were advantages in this arrangement, since the 
History of Medicine and Biological Sciences is a distinct discipline with 
quite different subject matter. 

Dean Zimmerman asked if a replacement had been found for Professor.Malcolm 
Kottler, who had recently resigned from the University. Dean Sheridan 
reported that Professor John Beatty had been offered the position and he 
believed that Professor Beatty had accepted. Professor Beatty•s 
departmental affiliation would be with the Department of Ecology and 
Behavioral Biology, Dean Sheridan added. 

Dean Holt pointed to the broad scope of the program and asked how the 
program•s resources relate to its breadth. Professor Wilson agreed that 
the program•s scope is extremely broad, however he did not believe this to 
be a problem. Faculty expertise is available in many related disciplines 
within the University--in fields as disparate as History and Pediatrics, 
for example--and the program has been able to call on this expertise when 
needed. 

In response to a query concerning the inclusion of "biological sciences" 
in the program•s title and the relationship between the biological 
sciences and medicine, Professor Wilson noted that large areas of the 
biological sciences have evolved out of medicine, or more precisely, from 
the study of disease. 

Mr. Linne asked why the M.A. degree would be offered only under Plan A. 
Professor Wilson explained that the program is primarily intended for 
physicians and scientists who wish to do serious scholarly work in the 
History of Medicine but who cannot devote the number of years required to 
complete the Ph.D. A thesis is crucial to the kind of scholarship these 
individuals wish to undertake. 

After further discussion the motion to approve the proposal for an M.A. 
degree program in the History of Medicine and Biological Sciences, as 

.J 
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D. 

amended by the Health Sciences Council, passed on a split vote (6 in 
favor, 4 opposed, and 4 abstain). 

Proposal for a Joint Master of Social Work/Master of Arts--Family Social 
Science Degree 

Dean Zimmerman moved approval of the proposal on behalf of Professor 
Nantell, who had been delayed by a previous appointment. He stated the 
Graduate School•s current policy governing transfer of credit between 
master•s degrees, which permits the transfer (or double-counting) of up to 
9 credits between two Plan A master•s degrees and up to 12 credits if Plan 
B. The proposed program would allow 24 credits to be double-counted, 
however credit requirements for the M.S.W. (81 credjts) are much higher 
than for typical master•s degrees, Dean Zimmerman indicated. The question 
was raised whether the dual degree would be limited to the Plan B option 
as suggested in Professor Gilgun•s letter to the Executive Committee dated 
June 5, 1985. Professor Gilgun replied that the reference only to a Plan 
B master•s degree was inadvertent; the dual degree could be completed 
under either Plan A or Plan B, she clarified. Dean Hein pointed .out that 
the number of credits required for the combined degree cbuld be 
considerably less than 111 (the total net credits for both degrees after 
24 credits had been double-counted) if completed under Plan A. After 
further discussion it was agreed that the Family Social Science component 
of the dual degree should be limited to the Plan B option. 

Professor Sucoff inquired about the place of statistics coursework in the 
joint program. Professor Gilgun explained that students seeking the 
M.S.W. degree must demonstrate competency in statistics, however 
coursework in statistics is not counted toward the overall degree 
requirements. Professor Lange pointed to a difference between requiring 
competency in statistics and requiring completion of statistics courses, 
and he recommended that coursework in statistics be added as a degree 
requirement. Dean Sheridan observed that without a stated requirement, 
students in the joint program would be less likely to take statistics 
courses because of the high credit requirement for the combined degree. 
Professor Gilgun said she would discuss the issue of required coursework 
in statistics with the Social Work Council. 

The question was asked whether a student could complete either the M.S.W. 
or the M.A. in Family Social Science and later transfer 24 credits to the 
other degree, if the dual program is approved. Dean Hein thought this 
would be allowed, particularly if the second degree were begun shortly 
after com~letion of the first. 

The moti~n to ~pprove a joint M.S.W./M.A.--Family Social Science degree 
program 1nvolv1ng the double-counting of 24 credits between the two 
degrees received unanimous Executive Committee endorsement. (It was 
understood that the M.A. degree in Family Social Science would be 
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available only under the- Plan B option if pursued jointly with the M.S.W. 
degree.) (Copy of proposal attached with these minutes.) 

E. Request to Discontinue the Graduate Degree Program in Biology 

Professor Sucoff reported that the Plant and Animal Sciences Policy and 
Review Council had voted unanimously to approve the request. Dean Holt 
stated that students already in the program would be able to complete 
their degrees. In response to a question from Professor Prager, Dean Holt 
said no faculty positions would be lost if the program is eliminated. 

The request to discontinue the graduate degree program in Biology was 
approved without dissent. 

F. Review of the Ph.D. Degree Program in Physical Education 

Professor Lange reported that the Education and Psychology Policy and 
Review Council had approved the review document on a split vote (3 yes, 1 
no, 5 abstain) and had asked .the program to report back to the .Council in 

J 

one year with respect to progress made in several areas of cbncern. 
Professor Lange expressed his opinion that the proposal would be 
acceptable if two emphases--that in early childhood physical education and J. 
that in measurement and evaluation--were deleted for the reasons stated in 
College of Education Assistant Dean Carol Carrier's letter of March 6, 
1985 to Dean Zimmerman (in the case of early childhood education, limited 
linkage to the main body of knowledge in physical education and inadequate 
faculty resources were cited, while an insufficient number of faculty and 
absence of student demand were mentioned in regard to measurement and 
evaluation). Professor Lange moved approval of the document with the 
deletion of these two emphasis areas. 

It was not clear to some members of the Executive Committee what they were 
being asked to vote on. Dean Zimmerman recalled that a task force chaired 
by Professor Paul E. Johnson had been appointed in 1975 to formulate a 
proposal and appropriate criteria for reorganization of graduate programs 
in the College of Education. As a result, revisions in a number of 
graduate programs have been approved by the College of Education 
Subcouncil, the Education and Psychology Policy and Review Council, and 
the Graduate School Executive Committee. The Physical Education document 
represents a clarification of an existing program and a definition of 
emphases within the program, Dean Zimmerman explained. 

Professor Sucoff asked whether the emphasis in exercise p~siology, for 
example, could be pursued within programs of the Medical School. 
Professor Alexander acknowledged that some work in this area could be done 
in Medical School programs, and he said there is at present considerable 
interaction between Physical Education and Medical School faculty J 
interested in this subject. The School of Physical Education has already 
lost three faculty members in exercise physiology and may lose yet 
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another, Professor Alexander reported. Dean Sheridan inquired about the 
place of exercise physiology and biomechanics in physical education 
gradyate programs generally. Professor Alexander replied that most 
programs focus on physical education per se but have strong 
interdisciplinary ties and interact with faculty in related programs such 
as physiology, psychology and sociology. 

The appropriateness of an emphasis area with only a single faculty member 
was questioned. Professor Alexander called attention to Table I 
("Representative Ph.D. Programs in Physical Education••) of the review 
document and noted that it is not uncommon elsewhere for an emphasis to 
have only one faculty member who is responsible for as many as 10 students. 
He believed that within a year the program could identify additional 
faculty from allied fields who would be willing to advise Physical 
Education graduate students in biomechanics, early childhood education, 
and other emphasis areas, as recommended by the College of Education 
Subcouncil. In this regard, Professor Alexander reported that two faculty 
members from Epidemiology were recently granted Graduate School 
appointments in Physical Ed~cation. Ms. Herreid inquired wh~t would 
happen to the 11 students specializing in biomechanics if th~ si~gle 
faculty member in this area were to leave the University. Professor 
Alexander said he would hope that the School would be able to hire a 
replacement, and he thought that other faculty could provide temporary 
assistance until the position were filled. 

In response to a question from Professor Sucoff concerning employment 
opportunities for graduates with a Ph.D. degree in Physical Education, 
Professor Alexander stated that most graduates receive academic positions, 
while a few go into municipal or industrial settings. Many 
University-level positions are opening up in this field, he added. The 
program currently places nearly 100 percent of its Ph.D. graduates. 

Professor Alexander pointed out that all of the emphases listed in the 
review document, with the exception of that in psychosocial dimensions, 
have been available within the Ph.D. program for the past four or five 
years, even though not formally approved by the Graduate School. He 
sought clarification regarding the practical effect of the motion before 
the committee if approved. Dean Holt said passage of the motion would 
mean that the emphases in early childhood education, and measurement and 
evaluation, would not formally exist, although students could of course 
continue to take courses in these areas. 

Mr. Linne perceived a general lack of 8-level coursework in the Ph.D. 
program. Professor Lange said this issue had also been raised in Dean 
Carrier•s March 6 memorandum. Professor Sucoff asked about the number 
of undergraduate students who enroll in the 5-level biomechanics courses 
listed on page 20 of the review document. Professor Alexander said that 
few undergraduates enroll in these courses, since Physical Education 
undergraduate majors are encouraged to take 1- and 3-level courses. 
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II. 

Five-level PE courses enroll graduate students primarily, he added. Dean 
Holt observed that a significant proportion of the 8-level courses in the 
area of exercise physiology were outside the field of Physical Education 
and he wondered whether students could easily meet the prerequisites for 
these advanced courses. 

Executive Committee members expressed concern over the sparse number 
of faculty in several of the emphasis areas and questioned the likelihood 
of faculty from allied disciplines assuming a major role in the Ph.D. 
program. In view of the many unresolved issues surrounding the Ph.D. 
degree in Physical Education, a motion was made and unanimously approved 
to table action on this item pending further discussion in the fall. 
(Copy of review document attached with these minutes.)~ 

FOR DISCUSSION . 

Preliminary Report of the Biological/Life Sciences Review Committee 

Dean Holt called attention to the preliminary report, which had been 
distributed with the agenda, .and mentioned the committee's attempt to 
solicit broad faculty input. It was noted that some~of ·the 
recommendations have very broad ramifications and clearly extend beyond 

J 

the biological and life sciences. Mr. Linne expressed his regret that the J 
committee did not include graduate student representation. Professor 
Lange asked about implications of the recommendation on page 26 of the 
preliminary report to discontinue Ph.D. degrees sponsored by clinical 
departments in professional colleges and schools. Professor Sucoff said 
this recommendation would be deleted in the final draft of the report. 
Professor Hedman inquired about implications of the recommendations for 
the coordinate campuses. Dean Sheridan stated that the committee had 
been directed to focus on the Twin Cities campus and that effects of the 
recommendations on the coordinate campuses would therefore be minimal. He 
added that the final document was very close to completion and would 
reflect many revisions from the earlier version. Dean Holt asked 
Executive Committee members to forward any further comments about the 
report to Professor Charles Speaks, Biological/Life Sciences Review 
Committee chair, or to other members of this committee. 

III. FOR INFORMATION 

A. Update on the University's Biennial Budget Request 

Dean Holt reported that a legislative conference committee had approved 
the full $2.5 million requested by the University to fund tuition 
fellowships for graduate assistants in the first year of the proposed 
program. This appropriation would be included as a recurring item i~ the 
University's operation and maintenance (OM) budget and would double 1n the 
next biennium. J 
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The University's request to the legislature to use the Permanent 
University Fund to create new endowed chairs on a matching-funds basis has 
also been approved, and each college of the University has been asked to 
submit a proposal in this regard. The Graduate School has proposed that 
10 endowed chairs be specified as "University Professorships" and used to 
attract distinguished individuals 'with interdisciplinary interests. The 
Graduate School will attempt to raise $10 million in matching funds to 
support these chairs. 

B. Cycle III Planning in the Graduate School 

c. 

D. 

Dean Holt called attention to the Graduate School's Cycle III planning 
document (distributed with the agenda for the previous meeting) and 
invited questions. It was noted that President Keller's Commitment to 
Focus would-guide Cycle IV planning. (Copy of planning document attached.) 

Graduate School Capital Fund Drive 

Dean Holt briefly reviewed elements of the Graduate School's planned 
capital fund drive, aimed at raising $40 million. (These include the 10 
endowed chairs mentioned in item III. A. above; increased funding for 
first-year and dissertation fellowships, and for tuition fellowships for 
graduate assistants; funding for approximately 30 three-year graduate 
student fellowships that would provide $10,000 plus tuition on a 
competitive basis; additional funding for direct, discretionary awards to 
departments; and funding for a program of junior faculty fellowships, as 
described in the report of the Task Force on the Quality of Graduate 
Education and Research.) 

Report on Graduate School Research Fund Allocations 

Dean Sheridan reported that over the past one and one-half years the 
Graduate School has become much more actively involved in providing set-up 
funds for new faculty members. Areas of greatest demand are the hard 
sciences, the biological, and the physical sciences. The Graduate School 
has also taken a more active role in retention efforts and has tried to 
make research funds available when these can be used to the greatest 
advantage in attracting or retaining faculty. The Graduate School's 
research fund is strained, however, and the Graduate School has requested 
additional funding from the University's central administration. 

Dean Sheridan said that the National Institutes of Health (NIH) had been 
directed by the Office of Management and Budget (OMB) to reduce the number 
of grants awarded in 1985-86. There was concern that faculty who did not 
receive NIH awards would apply in larger numbers for Graduate School 
research funds and also that the University would lose the indirect cost 
monies associated with the federal grants. The impact of the NIH cutback 
ha~ no_t be~n as severe as anticipated, Dean Sheridan indicated, although 
th1s s1tuat1on has further strained the Graduate School's research budget 
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as funds are used to compensate for lost NIH grants. There was brief 
discussion of the OMB directive and speculation about future NIH funding 
levels. 

E. Report from the Graduate School Fellowship Committee 

Professor Gray and Ms. Smith handed out information showing the 
distribution, by Policy and Review Council, of Graduate School and 
Doctoral Dissertation Fellowships for 1985-86 and for the previous three 
years. Also distributed was a summary, by Policy and Review Council and 
graduate program, showing Graduate School fellowship fund (block grant) 
allocations for 1984-85 and 1985-86. Professor Gray reported that 394 
nominations for Graduate School Fellowships were submitted this year for 
1985-86; 204 awards have been offered and 89 of these students have 
accepted. T-his figure represents a slight increase in the acceptance rate 
compared to 1984-85. Fewer Doctoral Dissertation Fellowships were awarded 
for 1985-86 than for 1984-85, however. The total Graduate School 
Fellowship budget currently stands at a little over $2.5 million, 
Professor Gray said. 

F. Report from the Council of Graduate Students 

Mr. Linne reported that this year COGS has attempted to focus more on its 
role as a student governance body and less on its function as a service 
organization. COGS has also achieved greater financial stability. Mr. 
Linne mentioned that next year graduate students will be charged $.90 per 
quarter for the COGS fee. COGS• participation in the development of a 
training program for teaching assistants is planned. Mr. Linne introduced 
Mr. Robert Myers, who will serve as COGS president in 1985-86. Mr. Linne 
thanked Executive Committee members for their consideration of graduate 
students• viewpoints regarding several difficult issues during the past 
two years. Dean Holt expressed appreciation for Mr. Linne•s efforts as 
president of the graduate student organization and as a member of the 
Graduate School Executive Committee. 

G. Progress on Implementation of Recommendations from the Task Force on the 
Quality of Graduate Education and Research 

Dean Holt called attention to his memorandum of May 10, 1985 to Task Force 
members and to the material summarizing central administration• s response 
to the recommendations. He noted that contrary to fears expressed in 
discussions of the report last year, it appears that many of the 
recommendations will be implemented that have budgetary implications. 

H. Update on Internal Graduate School Developments 

J 

J 

Dean Holt reported that after much study and deliberation the Graduate J 
School has selected a word- and data-processing system manufactured by 
Lanier Business Products. Twenty-two standalone terminals, a central 
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processing unit, and several printers will be purchased at a total cost of 
about $150,000. The new system should enable the Graduate School to 
provide better support service to programs, faculty and students. 

I. Board of Regents Action with Respect to Graduate Degree Program Additions 
and Modifications 

Dean Zimmerman reported that since the Executive Committee•s last meeting 
the Board of Regents had taken final action to approve the proposals for: 

an M.S. degree program in Biomedical Engineering 
a minor in Neuroscience for the Ph.D. degree 
a name change for the graduate degree program in 

Classical Area Studies to Classical Studies 
an M.S./-Ph.D. degree program in Veterinary Biology 

(Copies of all these 
proposals attached with 
these minutes.) 

IV. OLD BUSINESS 

v. 
No old business was reported. 

NEW BUSINESS 

Mr. Linne asked the Executive Committee to develop guidelines governing 
the relationship between the adviser and advisee, particularly in view of 
the present thesis credit requirement. He suggested that the guidelines 
stress both parties• responsibilities with respect to the advising 
process. 

Dean Holt also expressed thanks to Ms. Field for her work with the Executive 
Committee and the Policy and Review Councils during the year. 

The meeting was adjourned. 

Respectfully submitted, 

Vicki Field, Assistant to the Dean 
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School of Social Work. 
400 Ford Hall 
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Minneapolis, Minnesota 55455 

To: Graduate School Executive Committee 

From: Jane F. Gilgun, Dual Degree in Social Work and Family Social Science 

Committee 

Re: Highlights of a proposal for a dual degree in social work and 

family social science 

Date: June 5, 1985 

The following are some of the major points of a proposal for a dual master's 

degree in social work and family social science. 

Purpose 

The purpose of the dual master's degree is to train specialists in 

family assessment, intervention, and research. 

Requirements 

Students will fulfill all current requirements for each n1aster's degree. 

~ Faculty Resources 

No additional faculty resources will be required, execept for admissions 

purposes and for the addition of a second, three-quarter, two-credit per 

quarter supervisory seminar in family social science. 

Double-Counted Credits 

The proposal requests 24 double-counted credits to be distributed as 

follows. 

Academic Area 

Research Requirements 

Social Work 

Credits 

81 

Family Social Science 55 

total credits 135 

less proposed double-
counted credits 24 

total net credits 
for both degrees 111 

Dual degree students \vill be required to take three research courses and 
to complete a Plan B requirement. 
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A Proposal 

For Dual Masters Degree 

in Social Work and Family Social Science 

College of Home Economics, Twin Cities 

Social problems which once were hidden behind closed doors are now 

discussed daily·in the national and local media. Child physical and sexual 

abuse, spouse abuse, alcoholism, drug addiction, family disintegration, ado

lescent parenthood, and marital and family conflict are some of these problems. 

Incidence, once assumed to be minor, are thought to be even higher than the huge 

figures now being reported~ With the discovery of the enormity of these issues 

comes the demand for a social response to them. A dual master•s degree in 

• social work and family social science is such a response. 

Family social science and social work have complementary points of view and 

methods. Family social science ha~ developed expertise in family assessment 

and marital and family therapy. Social work has developed expertise in 

assessing and intervening within various systems levels within society, 

including with individuals, families, groups, communities, and the legislative and 

policy-making processes. 

Both disciplines have some overlapping spheres of activity. Public and pri

vate child welfare systems, public assistance, family court, battered women•s 

shelters, planning units within governmental agencies, administration, and 

family service and family mental health centers are some of the domains of social 

work. Family service and mental health centers are also the domain of family 

social scientists, and they are graudally moving into other areas. 

Given the level of expertise in family assessment and marital and family 
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therapy, there has developed a great pressure for family social scientists to 

join social workers in dealing with these almost overwhelming social problem$. ~ 
Rather than looking either within the family or at the social systems outside 

the family, students in the dual degree program will be trained to look at all 

the systems affecting families. Through such a systems-level assessment, they 

will be enabled to design interventions which may resolve some intrafamilial 

problems while also developing strategies for change at the level of systems 

which affect family functioning. 

Background ~ the Development of The Proposal 

Faculty from Social Work and Family Social Science have been discussing the 

possibility of a dual degree for several years. With the movement of the School 

of Social Work to the College of Home Economics in the fall of 1983, the task of 

developing a dual degree was facilitated. Having the same administrativ~ struc

ture has been a positive force. The recruitment of faculty members with exper

tise in both the family and social work has ~lso enhanced the development of a 

climate of strong support for the dual program. 

The faculties of Social Work and Family Social Science have been supportive 

of a dual degree. At a meeting of both academic units in February 1985, a draft 

of the dual degree proposal was presented. Faculty responded in an 

overwhelmingly positive manner. There were no negative comments. The consensus 

was that such a program would produce sophisticated practitioners who would have 

the training to deal with extremely difficult family and societal conditions. 

In March 1985, the dual degree was presented to the field supervisors of the 

Family Social Science program. These are professionals who supervise the stu

dent interns in a variety of social service agencies. Many of these supervisors 

also supervise social work students. Again the response to the dual degree was 

overwhelmingly positive. These professionals applauded the efforts of the two 

academic units. Several stated that professionals trained in work with families 

as well as in methods of intervening in other systems which affect the family 
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would be an appropriate response to contemporary social issues. Many expressed 

the hope that the dual degree program would be implemented in the near future. 

Two faculty members each from the School of Social Work and the Department 

of Family Social Science have met regularly for planning sessions. They have 

focused on the following: purpose of the dual degree, the development of 

admissions requirements, and sequence of course work and internships. The pur

pose of the dual degree is discussed above. The other topics are discussed in 

the following pages. 

Admissions 

Each dual degree student will be required to JPPlY for admissions to both 

Masters programs. In addition, all dual degree students will be required to 

compete equally with other Family Social Science students for admission to the 

Marriage and Family Therapy (MFT) concentration in the spring of their first 

year. The existing administrative structure suits the admissions procedures for 

~ the dual degree. 

Advising 

Both the Director of the School of Social Work and the Head of the 

Department of Family Social Science will appoint a faculty person from each unit 

as co-coordinator of the dual degree program. The co-coordinators will solicit 

faculty and student participation in the committee work necessary to administer 

the program. 

Field Internship 

Social work students are required to take six quarters of 16 hour per week 

field instruction. Family social science MFT students are required to complete 

a three quarter, 20.hour per week internship. At present, a number of agencies 

in the Twin Cities have both social work and MFT students interned with the same 

supervisor, as discussed above. 
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Samp 1 e Program 

The attached table represents what is proposed as a sample program for dual ~ 
degree students. The exact sequence in which courses are taken is not final. 

The table represents only a proposed program. Essentially, dual degree students 

will complete most or all of the Social Work core requirements in their first 

year and most or all of the Family Social Science core requirements in their 

second year. Additional concentration and elective courses are spread out over 

the second and third year. 

The sample program purposes that the second social work field year be 

overlapped with the MFT internship in a mutually agreeable agency and super

visory setting. These three quarters of credits (12) would be cross-counted. 

In the School of Social Work students select their second year field 

internship early in the Spring Quarter. Since students applying for the MFT 

concentration in Family Social Science will not be notified of acceptance until 

later in the _spring· these students will be expected to find a second year place- J 
ment but drop out of it if they are accepted into the MFT ·concentration. These 

students would wait a year to complete their second internship. 

Cross-Counted Credits 

Twenty-four credits will be cross-counted. Twelve of them will come from 

the third-year required field internship. Thus half of the cross-counted cre

dits will come from required courses. The student can choose the remaining 

cross-counted credits from among the pool of Social Work and Family Social 

Science courses. 

Quality Control 

Registration for the dual degrees will be within the Graduate School. 

Quality control will be the responsibilities of the faculties within Social Work 

and Family Social Science. If a student is terminated from the Department of 

Family Social Science, the student may be permitted to continue in the Social 

Work program. The student's academic record would be reviewed by the School of 



Dual Masters ••• S 

Social Work, and the student would be closely monitored. The same process would 

hold true if the student was terminated from the School of Social Work. In each 

instance, the commitment to admit would be honored, but the student could only 

complete the program in which enrollment is still active. 

The faculties of Family Social Science and Social Work will be teaching 

courses for the dual degrees. The following faculty will be teaching the core 

courses of the program. Their vitas are in the Appendix. 

Pauline Boss, Associate Professor, Department of Family Social Science. 

Jeffrey Edleson, Assistant Professor, School of Social Work. 

Jane~ Gilgun, Assistant Professor, School of Social Work 

David Olson, Professor, Department of Family Social Science 

Jean ~Quam, Assistant Professor, School of Social Work 

Burton Galaway, Associate Professor, School of Social Work 

Geraldine Gage, Professor, Department of Family Social Science 

Shirley Zimmerman 2 Associate Professor, Department of Family Social Science 

Hamilton McCubbin, Professor, Department of Family Social Science, 

Adjunct Professor, School of Social Work 

Each of these faculty members are full and associate members of the gra

duate faculty. 

The Dual Degree Committee will be responsible for the review and evaluation 

of this dual degree program. The governance of the program, however, will be 

the shared responsibility of the already existing governance bodies within each 

of the academic units. 

Implementation 

The program will be implemented as soon as it receives formal approval. 

The plan is for two or three students to be admitted on a pilot basis for the 

fall 1985. Within three years, there will be about 10 dual degree students. 

The program can be implemented with the current faculty and resources. As 
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the number of students grow, one adjunct faculty member will be hired to help 

with the weekly two-hour supervisory seminar held within Family Social Science. ~ 
It is anticipated that over time, additional courses may be added as the need 

arises. A two-credit one quarter integretive seminar is one such possibility. 

Respectfully submitted, 

Pauline Boss 
Jeffrey Edleson 
Jane F. Gilgun 
David Olson 

J 
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DUAL DEGREE IN SOCIAL WORK AtlD FAMILY SOCIAL SCIEUCE 

SAMPLE THREE YEAR PROGRAM 

-----,r-------------------------------------------------------------------------------------------r 
I QUARTER II 

YEAR ~--------------------------------~------------------------------~---------------------------------1 I 
I FALL WINTER I SPRittG I 

___ I I I 
I 1 I 
I Sll 8400:. SH Intervention (3) S\1" 8401: SH w/Individuals (3) I SW 8414: Group Concepts (3) I 
I SH 89111: Scientific Inquiry (3) S\'1 8300a Org. Behavior (3) I S\'1 5111: m.z Policy (3) I 

ONE I FSoS 0255: ConceptLlal Frm\ofrks (4) S\1 5349: SH :im America (3) I S\'7 5'211: Theor. Growth/Change (3) I 
I sw Field Seminar (0) SW Field Seminar (3) I SW 5601: Ethno~cultural (3) I 
I SW 8010: Field Instruction (4) SW 8010: Field Instruction (4) I SW 8010: Field Instruction (4) I 
I 1 ·. (Apply to MFT concentration) I 

___ I I I 
I I I 
I *FSoS 8216: H&F Assessment (3) *FSoS/SW 3203: Family Stress (J) I *FSoS 5218: Fan Financial Mgmt (J) I 
I *FGoS 5255/Sl-1 8121: Policy (3) *FSoS 8214: HF'l' Theories (5) I *FSoS 8215: HF~ Issues (5) I 

TVlO I *FSoS 52411/S~·I : Sexuality (3) FSoS 8266: Research I (4) I FSOS 8267: Research II (3: Plan B) I I FSoS 8261: Family Process (2) FSoS 8317: Farn of Origin (2) I FSoS 8318: Farn of Origin (2) I 
I (Uo field instruction) (No field instruction) I (tlo field instruction) I 
I 1 • I 
I I I I 

----1 I I I 
I *F::ioS (7): Ethics (3) I *Elective (SH F&C pool) (3) I *Elective (·3) I 
I ~~'i::t•~ctlve (5111-~&c pool) (3) I *Electivo (S\-1 large system) (3) I *Elective (3) I 

THRC:E I *r::lP.r.tivP. (FSoS ::at'l. sor::.) (3) I *Elective (FSoS soc. psych.) (3) I I 
I *:·IF~ Int~rn/:m 8!J2~h Field (4) I *H!?T Int.ern/St·l 8021J: Field (4) I *MFT Intet'n/SH 0020: Field (4) I 
I I I . I 

______ I I I I 

*coursc\ofOrk t.o be cross-counted 
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l5i1 UNIVERSITY OF MINNESOTA 
TWIN CITIES 

Office of the Dean 

College of Education 
104 Burton Hall 
178 Pillsbury Drive S.E. 
Minneapolis, Minnesota 55455·0211 

(612) 373-9880 

March 6, 1985 

To: Kenneth Zimmerman, Associate Dean 

~· / 
From: Carol Carrier, Assistant Dean e:~-

Enclosed please find a copy of the Ph.D. proposal ~or Physical 
Education. This document represents the final product of a review and 
revision cycle of 1 1/2 years duration carried out by the Subcouncil 
on Graduate Education and the School. At its December meeting, the 
Subcouncil recommended that the document be sent to the Policy and 
Review Council for review. In doing so, however, the Subcouncil felt 
that a number of items still need further discussion and 
clarification, including the following: 

1) The graduate faculty in physical education should proceed 
'immediately, as they are proposing~ to nominate and 
strengthen their areas of emphasis with outside "associate 
graduate faculty". 

2) PE 5980 should be changed to 8980. Since this course has 
been identified as central to the Ph.D. program, it should 
be at the 8xxx level. 

3) The proposal and program literature should explain that core 
5xxx level courses in PE are advanced courses with pre
requisites. 

4) The rationale for the Ph.D. core should be more clearly 
explained. 

5) The area of emphasis in "psychosocial" could be strengthened 
by more advanced courses in this related area by adding 8xxx 
level courses in the major. 

6) The areas of emphasis in "early childhood" has limited link
age to the main body of knowledge in physical education as 
presented in the Overview of Physical Education Programs 
earlier part of their document. The document does not 
identify a body of research literature relating to this area. 
The rationale for this area appears to be that it is a 
synthesis of several domains as explained on page 21, rather 
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than a common and clearly defined area of study with a 
scholarly tradition. No research journals focusing on this 
area are noted, nor are these learned societies which are 
primarily concerned with this area of study identified. It 
should also have advanced 8xxx level courses in the major and 
related areas (e.g., it now has no related 8xxx level courses 
in either PE, C & I, or CD). There has been very little 
research or scholarly work in the School related to the area. 
The area of empasis in "early childhood" does not appear to 
have a strong conceptual basis in physical education. In 
addition, there is an inadequate number of faculty in the 
School who can contribute to this area of emphasis. 

7) The Ph.D. area of emphasis in "measurement and evaluation" 
indicates very limited student demand (i.e., only one 
student has been admitted in the past five years). Most of 
the area related courses in physical education are practica 
and there are no area related 8xxx level courses in PE. 
There was only one research journal (Research Quarterly) 
noted as addressing this area of scholarship. There 
also was no evidence that "support faculty" were doing 
research in this area of physical education. This area of 
empasis appears to be a major in Educational Psychology with 
a supporting field in Physical Education. 

You will recall that I have sent you two memos fro~ Jeraiyn Plack and 
Jacqueline Shick addressing some of the issues raised by the 
Subcouncil. 

If you have questions about the document, please do not hesitate to 
call. 

cc: Professor Jack Alexander 
Professor Dale Lange 

, 

J 

J 
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January 9, 1;)84 

Dr. Jack Alexander 
School of Physical Education, Recreation 

and School Health Education 
109 Cooke Hall 

Dear Jack: 

This letter summarizes the concerns raised during the past year and especially 
at our last meeting of the Subcouncil on Graduate Education relative to the 
Ph.D. in Physical Education and the six areas of emphasis. These concerns 
were amplified and reiterated in our follow-up meeting with you and 
Dr. G. Alan Stull, Director of the School of Physical Education, Recreation 
and School Health Education on December 20, 1983. This follow-up meeting 
was intended to (a) communicate and reaffirm to you and your graduate faculty 
that concerns identified below need to be addressed and (b) offer our 
assistance in re~olving these concerns. 

It was decided at our recent meeting that we would summarize these concerns 
in a letter to you and your faculty and that you would convene your graduate 
faculty in January to decide how you might best respond. Hopefully, you 
will be prepared to submit your final report on the Ph.D. in Physical 
Education to the Subcouncil by the end of winter quarter, 1984. 

We hope that this letter communicates our depth of concern and sense of 
urgency that the questions below be resolved. Again, our hope is to be 
helpful in any way that we can and that any real or potential problems be 
resolved prior to the program's participation in the second round of reviews 
in the Graduate School. 
The major questions which have been identified are as follows: 

1. h~at is the conceptual and empirical argument for each of the six 
areas of e:- · has is in your proposed Ph.D. program? \-.~at is the 
evidence for the body of knm.1ledge and chains of inquiry which 
undergird each of these six areas? (The perception by several 
persons was that areas of emphasis in a Ph.D. program in physical 
education are typically defined in only a few fields such as 
biomechanics, exercise physiology, and motor learning in other 
major institutions. Your six distinct areas of emphasis represent 
both an unusual number and pattern of specializations.) 
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2. Is there an adequate number of graduate faculty with active research 
records in these areas of emphasis or in areas directly related to 
them to justify such specialization? This response may include 
persons both in and outside of the School of Physical Education, 
Recreation and School Health Education. (Evidence was not presented 
which illustrated on-going graduate faculty inquiry in each of these 
areas.) 

3. Are adequate numbers of students being attracted into and graduated 
fro~ each of these six areas of emphasis to justify them? (Going 
back to the 1980-81 academic year, there appears to be only a few, 
and in one instance, no graduates from some of your areas of 
specialization.) 

4. Given that the Ph.D. program and degree is in physical educaiion, 
what is the common core of knowledge and skills that every student 
should possess regardless of area of specialization? How is this 
assessed? More specifically, is there any commonality in a portion 
of the written preliminary examinations relative to a common core of 
knowledge which would define the Ph.D. in Physical Education? 

5. Are there adequate numbers of advanced courses in these areas; that 
is, are sufficient 8xxx level courses available in each of these 
areas of emphasis, and what have been recent student patterns of 
course selection? 

It was suggested that an amplification of the documents that were originally 
submitted in proposing these six areas of specialization could address the 
concerns raised. This amplification would include not only a listing of 
faculty in the School, but also key outside faculty who might relate in 
programmatic ways to each area of specialization. For those in the School, 
documentation of their scholarly activities would be most helpful, including 
a listing of recent dissertations advised to completion. For faculty from 
outside the School, but directly related to the area(s), evidence of their 
involvement in various committees and planning with faculty and students 
also would be helpful. A clear understanding of the conceptual and empirical 
underpinnings could be facilitated by descriptions of similar programs at 
other institutions and/or recommendations of relevant professional organiza
tions. Special references to the research fields which support inquiry in 
these areas would also be helpful. 

Again, we appreciate your attention to these questions and stand ready to 
be of assistance to you and your colleagues. Pleaie c~:l on any of us in 
this regard. 

ly, ~ 
~6~~.-,~ 
~l1 rf. Le l.S 

Sin 

Associate Dean 

I - J·· -// 
I ~·.'. ;,:_:..i.,{ !,tt- .... ·i-l~"C... .... ...:..'-i 

-Kenneth R. Howey I 
Associat~ Dean 

dd 

~tl.~ 
K:1\eth Zimmer , n 
A~ciatc'~ , Graduate School 

Da 1 ~~.a~ .~JL.c..~f-------- -

Educ:Jtion and Psyc 10logy Policy :1nd 
l~l'V i <'\~ C:ounc i I 

J 



UNIVERSITY OF MINNESOTA 
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March 5, 1985 

TO: Dr. Kenneth Zimmerman 
325 Johnston Hall 

'I 

FROM: John F. A 1 exander > >.;.v 

RE: Ph.D. Review 

Office of the Director 

School of Physical Education, Recreation, 
and School Health Education 
College of Education 
11 0 Cooke Hall 
1900 University Avenue S.E. 
Minneapolis, Minnesota 55455 
(612) 373-4222 

.. 

This is a copy of the original review I sent to you. There are a few 
additions based on the meeting, plus responses (at the back) from two 
of our faculty. 

JFA/dg 

attachment 
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Mission of the Division 
~ 

The primary mission of the Division of Physical Education is to disseminate ~ 
and contribute to the body of knowledge related to physical education to the end 

that present and future generations benefit-from a lifetime of participation in 

physical activity. Accordingly, the faculty strive to achieve excellence in 

both teaching and research, and to prepare competent professionals who will 

further the development of the discipline. 

Overview of Physical Education Programs 

The undergrad~ate major in physical educ.ation is designed to provide a 
.. 

general overview and understanding of the field. A sound undergraduate program 

would include introductory courses such as the history and philosophy of 

physical education and sport, motor learning and motor development, 

biomechanics, exercise physiology, physiology, physical activity for the 

handicapped, measurement and evaluation, and-the psychology and sociology of 

sport, in addition to teaching methods, curriculum, and administration, and . . 

other pedagogically oriented courses for those entering the teaching profession. 

These areas of study represent the body of knowledge in physical education. 

Graduate students are expected to have mastered appropriate knowledge for the 

area of emphasis to which he/she is applying. 

Graduate programs in Physical Education have been traditionally offered at 

many institutions of higher learning in the U.S. and throughout the world. The 

major educational thrust of graduate Physical Education is developing student 

understandings of and subsequent contributions to the body of knowledge in one 

or more of the various areas of emphasis in Physical Education. The basis for 

such programming is the testing and application of tenets representing various 

aspects and modes of physical activity and sport. Typically, such graduate 

~-

~ 
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~ programs have strong interdisciplinary ties with related disciplines such as 

psychology, physiology, sociology, statistics, growth and development, and · 

education. The professional literature visible through the American Association 

for Health, Physical Education, Recreation, and Dance (AAHPERD) broadly reflects 

the presence of graduate study under the biophysical, psychosocial, . 
historical/philosophical, and pedagogical aspects. Other professional 

organizations such as the American College of Sports Medicine, North American 

Society for the Study of Sport Psychology, American Academy of Physical 

Education, North American Society for the study of Sport Sociology, and 

International Societies on Comparative Physical Education and Sport, have played 

important roles in the development, support, and dissemination of the body of 

knowledge in Physical Education. Graduate curricular emphases in Biomechanics, 

Measurement and Evaluation, Motor Learning and Development, Exercise Physiology, 

~ and Psychology and Sociology·of Sport, among several others, are currently 

offered at man~ institutions comparable to the University of Minnesota. 

Because of the diversity of content in physical education and the level of 

sophistication required to do research of high quality it is necessary that the 

Ph.D. program be designed to provide in-depth specialization within the various 

areas of emphasis. All Ph.D. students in physical education must complete 

co~on requirements designed to provide them with the research skills necessary 

to engage in scholarly activity. At a minimum, these common requirements would 

consist of at least one course in research methodology, a research seminar, plus 

a minimum of three graduate level courses in statistics and a core in physical 

education. Beyond these requirements the student must concentrate in one of the 

following areas of emphasis -- biomechanics, early childhood physical education, 
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measurement and evaluation, physiology of exercise, or psychosocial dimensions 

of physical activity and sport -- and take a minor supporting area in the basic 

disciplines and/or allied professions that are necessary for scholarship in the 

area of specialization. Essentially the Ph.D. program would consist of a major 

in Physical Education with an area of emphasis and a minor or supporting pr~gram 

in an allied discipline. Although Ph.D. students are responsible for a 

disciplinary core in physical education, an examination of table 1 shows that 

few leading Ph.D. programs in physical education require any core beyond that 

required for the mastery of research skills. The philosophy of the graduate 

·faculty is that, to prepare the Ph.D. graduate to engage in high quality 

research, the program of study must include in-depth specialization and mastery 

of research techniques and statistics. 

Brief History 

Over the last-fifteen years the Ph.D. in Physical Educat\on has undergone 

marked revisions. It originated as a very broad program and currently exists as 

one with opportunities for well-defined specializations. The reasons for these 

changes can best be explained through a brief review of the history of the 

program. 

In 1969 the Graduate School approved a rather broad Ph.D. in Physical 

Ed~cation with designated interested areas in Physical Education, School Health 

Education, or Recreation and Park Administration. In 1978, a Ph.D. in Education 

with an emphasis in Recreation and Park Administration was approved but later 

deleted as an emphasis within the major in Physical Education. During the 

retrenchment and reallocation process of 1983, the College recommended the 

discontinuation of both the graduate and undergraduate programs in School and 

J 
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~ Community Health. Since then no new graduate students have been admitted to the 

program •. Thus, the present Ph.D. in Physical Education now serves onl,Y those 

students who wish to pursue study in this specific discipline. 

Programmatic Expectations 

Graduate students who earn the Ph.D. are expected to have mastered a body of . 
knowledge which includes broad concepts related to the discipline per se and a 

more specific set of constructs related to an area of speciarization. 

Additionally, each student is expected to master the research skills necessary 

to make a continuing contribution to the body of knowledge defined by the area 

of specialization. 

The current Ph.D. in Physical Education reflects these expectations by: (1) 

the establishment of common requirements for all students, including a core in 

physical education; (2) the provision of an opportunity to specialize in an area 

~ area of emphasis; (3) encouragement to participate in a number of scholarly 

endeavors including required coursework, independent studies, and the 

dissertation. 

Common Requirements 

Common requirements for all Ph.D. students include: 

a) Background in Physical Activity -- a significant involvement in at 

least four different types of physical activity or sport. This is 

satisfied in nearly all cases prior to admission to the Ph.D. program. 

b) Effective Personal Communication -- a supervised experience in 

communication to a group about the domain of one's expertise. This may 

be satisfied through appropriate experiences before or after entering 

the graduate program 
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c) Required Courses: 

• PE 5980 --Research Methodology 

• PE 8980 -- Research Seminar 

• EPsy 8260, 8261, 8262 -- Statistics 

d) Core in Physical Education -- completion of 1 course from each of these 

areas: 

AREAS 

Biophysical 

Historical/Philosophical 

Psychosocial 

POSSIBLE COURSES 

PE 5120 .- Advanc~d Biomechanics/ 
Kinesology 

PE 5122·- Applied Physiology 
PE 5131 - Motor Development 
PE 5125 - Philosophy of Physical Education 
PE 5328 - History of Physical Education 
PE 5126 - Adv. Psychological & 

Sociological Dimensions of 
Physical Activity 

PE 5371 - Sociology of Sport 
PE 5130·- Motor Learning 

The Core was developed by the faculty prior to the .review of its Ph.D. 

programs based on a thorough study of the literature in Physical Education and 

established patterns of curriculum in high-quality institutions, which do have a 

core, within and outside of the United States. As was indicated in the Overview 

Section, the basis for graduate study and research in Physical Education is the 

study of man as he/she is affected by physical activity or sport. Consequently, 

any examination of one•s adaptability to these would be generically based on 

understandings of the Biophysical, Historical/Philosophical, and Psychosocial 

domains. These core areas are exemplified by the associated courses offered at 

the University of Minnesota. 

All core courses are at the advanced level and with prerequisites. 

Examination of competencies based on PE 5980 and related foundational readings 

J 



-6-

will be administered once per term by the Physical Education faculty while those 

for the statistics requirement will be given by the faculty in Educational 

Psychology. Successful completion of these examinations is a prerequisite to 

taking the preliminary written Ph.D. examination. Examinations of the core in 

PE will be in asso~iation with the Ph.D. preliminary examinations.· 

Areas of Emphasis 

. The relatively recent explosion of the body of knowledge has had a dramatic 

impact on education, and physical education is no exception. The expansion of 

the knowledge base of the discipline is st~gering and renders it untenable to 

pursue traditional approaches to graduate study. At no time in history has 

there been such a demand to prepare professionals with highly specialized (i.e., 

narrowly delineated} expertise, and there is every reason to believe that the 

trend will continue. For example, motor learning was not a well-defined area of 

~ study until the early seventies but in just one decade it has magnified to the 

po.int that some institutions now seek to hire physical educators who are trained 

in only motor control, a small subset of motor learning. Similar 

characteristics apply to other dimensions of the field such as biomechanics, 

exercise physiology, measurement and evaluation, sociology of sport, and teacher 

preparation. For this reason, the Division of Physical Education must offer 

ar~as of emphasis if it is to adequately prepare Ph.D. candidates for the 

present and future job market, and if it is to continue to attract students 

of high quality seeking specialization within Physical Education. 

Obviously, the task is made difficult during periods of financial constraint 

when faculty resources are retrenched. Fortunately, the problem is not 

insurmountable at a university such as Minnesota where interdisciplinary study 
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is highly valued and encouraged. 

· The approach taken by Physical Education has been to utilize the 

disciplinary expertise of faculty within the Division as well as the related 

expertise of faculty in other departments. Operationally this is enacted 

through the careful. establishment of the student's graduate coiiiTiittee which is 

structured so that every member must have specific qualifications that make 

it possible for him/her to provide meaningful guidance associated with the 

examinations. These qualifications can take many forms as a function of the 

individual needs and interests of each doctoral student. For example, a recent 

Ph.D. graduate was interested in comparing the walking patterns of congenitally 

blind children with those of sighted children. To comprehensively answer the 

question, the student needed guidance from faculty with a variety of 

backgrounds. Such individuals would be those who could provide direction for: . 
• analysis and evaluation of the walking gait 

biomechanics 

measurement and evaluation 

.general char~cteristics of the blind 

adapted physical education 

special education 

.characteristics of walking in sighted children 

early childhood 

motor development 

·effects of visual .. modeling .. on skill acquisition 

motor learning 

psychology-sociology of sport 
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(., Thus, the area of emphasis in biomechanics made the study possible while the 

collective expertise of the conmittee enhanced and facilitated the student•s· 

learning experience. Still another way in which the seemingly divergent faculty 

provide intra-Divi si anal support relates to the idiosyncratic nature of personal 

motor skills. For example if a student wishes to examine the effects of . 
training programs on skill acquisition in golf, the student would need to 

consider: 

·training 

exercise physiology 

·skill acquisition 

motor learning 

pedagogy 

measurement and evaluation 

(.,, . gal f 

graduate faculty with knowledge and skill in the sport 

The selection of the last individual could very well change if the target 

psychomotor skill> were related to swimming or basektball or gymnastics, etc. 

A brief overview of each area of emphasis is appended and includes the 

name(s) of the major adviser(s} and Divisional faculty who typically have 

re~ated expertise or, in a sense, are "bonded" due to the integrated nature of 

of study of human interaction with physical activity and sport coupled with a 

strong divisional focus on the educational process. 

Each emphasis also includes a sample program. It will be noted that most 

include some Sxxx courses and it is important to understand why this is the 

case. Unlike some departments the faculty in this unit design most Sxxx-level 
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courses as purely post-baccalaureate experiences. This is both possible and 

necessary because most undergraduate needs are met through the extensive 3xxx

level courses required for the baccalaureate degree. The faculty is considering 

adding appropriate Sxxx-level courses in the areas of emphasis. 

Admission Requirements 

Admission is based on: 

• an overall undergraduate GPA of 3.0 or higher (on a 4.0 scale) 

• an overall GPA o.f 3.5 in graduate cour.ses 

. typically a Miller Analogy raw score of 50 or higher 

• professional letters of recommendation where appropriate 

. background in physical activities and/or sport 

• professional and academic background experiences and goals of 

the candidate 

. TOEFL score typically of 550 for international students 

• a review of a manuscript or scholarly paper of the applicant 

when appropriate 

Procedures for Admission and Matriculation 

The Division's procedures for helping students design programs and fulfill 

its requirements for the doctoral program are intended to maximize the 

expertise of all available resources in order to insure a high quality of 

professional preparation. A detailed description of these procedures follows. 

Step 1 When an inquiry about the program is made, the prospective 

student is sent detailed information about the program 

and asked to complete those forms required by the Graduate School 

and a departmental form concerning his/her background, goals, and 
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strong interest areas. 

Step 2. Upon receipt of these materials from the Graduate School, the DGS · 

assigns two or more faculty members with background in the declared 

interest area to assist in evaluating the credentials. This procedure 

promotes objectivity and is designed to enhance a fair and . 
comprehensive evaluation. If differences among evaluations occur, the 

DGS may seek additional input from either the applicant or the faculty. 

The DGS makes a final recommendation to the Graduate School. 

Step 3. If the student is accepted by the Graduate School, he/she 

is assigned to a major adviser (or co-advisers) with a 

specialization based on the declared interest area. 

Step 4. The student consults with the major adviser(s) and drafts a 

statement of professional objectives along with a proposed 

curriculu~ which will meet these objectives. At that time 

tpe five or more faculty with direct or related expertise are 

identified as potential committee members. 

Step 5. The student contacts each potential committee member; explains 

his/her professional goals and submits his/her proposed program; 

and inquires as to whether or not the faculty member will be 

willing to serve on the committee. If so, the faculty member 

is requested to evaluate the proposed program, make suggestions 

for additions or deletions, and return the programmatic evaluation 

to the major adviser(s). It has been our experience that 

faculty who believe that they do not have the expertise necessary 

to contribute to the student's professional growth will decline 
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to serve at this point. 

Step 6. When the student has completed that coursework relative to research 

methodology and its related foundational readings and the statistics 

sequence, he/she takes separate exams based in part on PE 5980. and EPsy 

8260-8261-8262. The student must successfully complete these two exams. 

before taking the written Ph.D. preliminary examination. 

Step 7. When the majority of the program has been completed {i.e., 

approximately 90% of the submitted program on form #89), the 

student is given a written preliminary examination designed 

by the examining committee and focused upon concepts related 

to both the area of emphasis and the core in PE. The 

examining committee responsible for preparation and 

assessment of the area of emphasis and the core in PE will 

involve at least three faculty with graduate status in P~ and 

will be chaired by the major adivosr. The two outside 

examining members may elect to provide and assess his/her own 

questions~ 

Step 8. Upon successful completion of all the written preliminary 

examinations, the student is given a preliminary oral 

examination by the entire committee. This e~perience is 

intended to provide an assessment of the student's mastery of 

the discipline and the area of emphasis and the ability to 

synthesize information and generate research hypotheses. In 

some instances, the student may be asked questions about the 

proposed dissertation. 
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~ Step 9. In consultation with the major adviser(s) the student 

drafts a brief (approximately 5 page) proposal for the 

dissertation which includes an introduction, a synthesis of 

selected literature, a statement of the problem and a 

relatively detailed description of procedures. This draft is . 
then submitted to the entire prospective final oral examining 

committee for evaluation and recommended changes are returned 

to the advisor. The Ph.D. proposal is presented in a formal 

seminar (PE 8980) where graduate students and faculty have an 

opportunity to provide additional input. Form #63A, 

reflecting input from the PE 8980 seminar and the prospective 

final oral examining committee members, is then submitted to 
. 

the Graduate School. 

~ Step 10. Upon the completion of data collection and analysis, the 

student drafts the dissertation which is reviewed and 

edited by the major adviser(s) and the assigned readers. 

When the written dissertation is deemed ready for defense by 

the adviser(s) and the readers, the student transmits G.S. #2 

and schedules a final oral examination conducted by the 

entire committee. 

Step 11. The final oral exam focuses on the candidate's dissertation and 

is intended to evaluate the quality of the project per se, as 

well as to gain insight into the individual's potential to 

design and implement original inquiry which can make a 

significant contribution to the body of knowledge. 
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The foregoing procedures have been unanimously endorsed by the Division's 

graduate faculty and have received consistent support from other faculty within 

the College and University. The ultimate outcome has been that doctoral 

. students in Physical Education have been given the opportunity to maximize all 

available resources to enhance their graduate preparation, and the faculty have 

been assured that rigorous quality controls have been maintained. 

J 
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THE AREA OF EMPHASIS IN BIOMECHANICS 
Number of Active Students = 11 

Biomechanics has long been recognized as a fundamental area in physical 
education. Historically this body of knowledge was termed kinesiology and was 
foundational to physical education and physical medicine and rehabilitation. As 
medicine, engineering and ergonomics began to study human movement the term bio
mechanics was used to describe this body of knowledge which includes both the 
anatomical kinesiology and mechanics ·of human movement. At the international 
level the term biomechanics is always used to describe this body of knowledge; 
however uniquely, in the United States the term kinesiology is still frequently 
retained to encompass this area which includes both the anatomical and mechanical 
aspect of human movement. The issue is primarily one of semantics and occasion
ally sparks an interesting intellectual discussion, but for practical purposes 
the body of knowledge consistently· includes the anatomical description and · 
analysis of human movement as well as the mechanical analysis of human movement. 
Internationally the term kinesiology is used only with reference to the anatomical 
aspect of human movement analysis. In physical education the application is to 
the movements typical of sport, exercise and dance. 

Further evidence of the area's recognition as a specialty may be seen through 
the many professional organizations and societies established to gather together 
professionals specializing in the biomechanical study of human movement. These 
include: 

Kinesiology Academy (AAHPERD) 
American Society of Biomechanics • 
Internattonal Society for Electrophysiology & Kinesiology 
International Society for Biomechanics 
International Society for Sport Biomechanics 

Most of these organizations sponsor special symposia ·or congresses on an annual 
or alternate year basis. Several of the above united to sponsor a scientific 
meeting in biomechanics prior to the 1984 Olympics. 

A variety of periodicals devote either a section or the entire journal to 
research in biomechanics. These are: 

American Journal of Sports Medicine 
Journal of Biomechanics 
International Journal of Sports Medicine 
Canadian Journal of Sport and Exercise Science 
Medicine and Science in Sports and Exercise 
Research Quarterly for Exercise and Sport 
Journal of Human Movement 
Scandinavian Journal of Sport Science 
Yearbook of Sports Medicine 
Yessis Review (translated literature from the Russian) 

A new periodical, the International Journal of Biomechanics will be published 
regularly beginning with the first issue, Summer of 1984. In addition Index 
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Medicus and Physical Fitness/Sportsmedicine are universally used indices which ~ 
devote a section to biomechanics • 

. In establishing the Sports Medicine Program for the U.S. Olympic Committee 
in 1981, Dr. Charles Dillman was named along with Dr. Gideon Ariel to organize a 
program for the biomechanical study of elite athletes. This program has now 
expanded to include biomechanical analysis of 28 Olympic events utilizing some 
77 biomechanists. A full time biomechanical laboratory is located at the U.S~ 
Olympic Center in Colorado Springs and is used for ongoing data collecton on 
athletes training at the center. Similar centers have been established in many 
other countries as well, e.g. USSR, East Germany, West Germany. 

Nearly all ~f the large universities who·have a Ph.D. program in physical 
education, offer a specialization in biomechanics. Northwestern is the only 
Big Ten Institution which does not offer a biomechanics specialty. Penn State 
University, UCLA, USC, University of Massachu.setts and University of Arizona are 
also noted for their graduate programs in biomechanics. 

Both the College of Education and the School of Physical Education, Recreation 
-and School Health Education have acknowledged the area of biomechanics through 
the provision of both facilities and equipment to establish a separate biomechanics 
laboratory in 1975. Prior to that time all laboratory functions for the school 
were under the exercise physiology laboratory. Since that time 6 Ph.D. •s were 
supported in their research by this laboratory. Collaborative efforts with 
faculty in other areas in physical education as well as colleagues in other 
departments on campus were in part supported by this laboratory. It has been J 
a vehicle for integrating research and teaching in the area of biomechanics. 

. . 
Since biomechanics was established as an area of specialization at the 

doctoral level in the academic year 1979-1980, 12 students were admitted to the 
program in biomechanics and an additional two students carried a strong concentration 
in biomechanics, completinz dissertations that were essentially a biomechanical 
analysis of movement. Those graduating from the program were: 

Ben-Sira, David. A comparison of the mechanical characteristics of the 
instep kick between skilled soccer players and novices, 1980. 

Stevenson, Joan Marie. Instrumentation to investigate the release of base
ball pitchers• fastballs and curve balls. 1980. 

Duoos-Asche, Bridget. Effects of fatigue on the biomechanical characteristics 
of the diagonal stride in cross country skiing. 1983. 

MacGowan, Heather. E. The kinematic analysis of the walking gait of 
congenitally blind and sighted children: ages 6 to 9 years. 1983. 
(co-advised with S. Breihan) 

Lundin, Philip. A biomechanical analysis comparing roller skiing to snow 
skiing under track conditions. 1983. 

Lammers, Mark. An electromyographic examination of selected muscles in the 
right arm during trombone performance. 1983. (co-advised with E. 
Turrentine, Music Ed.) 

All of the above were advised by Professor Stoner. 

With the exception of Philip Lundin who graduated fall of 1983, all have ~ 
presented their dissertation topic at national or international meetings and ~ 
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have been either published or accepted for publication by one of the previously 
listed professional organizations in biomechanics or in the case of Mark Lam~rs, in 
an appropriate journal in the music field. 

Lela June Stoner is the primary faculty member in the biomechanics 
specialization; however, other faculty contribute extensively to the 
process of selection of students, development of program, writing and the 
evaluation of the preliminary examination, and the development, execution 
and writing of the dissertation topic and are considered affiliated faculty in 
the biomechanics area of emphasis: 

John Alexander 
Nadine.Jette 
Robert Serfass 
Jacqueline Shick 

-- FM in Physical Education 
-- AM in Physical Education 
-- FM in Physical Education 
-- FM in Physical Education 

These individuals are affiliated in th~ biomechanics area of emphasis in 
biomechanics because student needs in biomechanics can best be met through the 
courses they teach and their expertise is of particular use to the graduate 
student. Their involvement is considerable and consistent throughout the 
process--admission to graduation, and they serve as committee members, readers 
or co-advisors to the Ph.D. candidate when their interests or expertise are 
appropriate. 

Several faculty outside the School of Physical Education, Recreation 
and School Health Education have expertise and expressed a strong interest in 
some aspect of sport biomechanics. They nave worked with our students in 
developing research skills utilizing computer modeling and simulation, 
tnstrumentation for data acquisition and materials testing. These include: 

Arthur Erdman -- FM in Mechanical Engineering 
Darrell Frohrib -- FM in Mechanical Engineering 
Donald Riley -- FM in Mechanical Engineering 
James Holte -- FM in'Electrical Engineering 

Additionally the following people have contributed significantly to the 
students in biomechanics in the area of statistics, data analysis and computer 
programming: 

. Douglas Anderson -- FM in Educational Psychology 
Donald MacEachern -- FM in Educational Psychology 
James Terwilliger-- FM in Educational Psychology 

Although the vitas are not available for these latter two groups, they are well 
established in their respective fields and both Dr. Erdman and Dr. Holte have 
consistently published in biomechanical literature in medicine and/or sport. 
Dr. Riley has a long publication record through the International Society of 
Biomechanics and Dr. George Meixel recently authored a paper with Dr. Stoner and 
others to be published by the International Society of Sport Biomechanics. Dr. 
Stoner•s recent publication and presentation record in biomechanics is presented 
on the next page. 
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Two courses P.E. 8382 Biomechanics: Research Techniques and P.E. 8320 
Seminar: Biomechanics provide 12 credits of 8000 level work specific to 
biomechanics. In addition students complete research projects of approximately 
6-10 credits under P.E. 8980 and 8981. Many students elect PE 8381 Laboratory 
Research Techniques or P.E. 8330 Seminar in.Motor Learning and Human 
Performance. A strong supporting area in statistics and computer analysis is 
also provided through Epsy 8260, 8261, 8262, 8263, 8250 for a total of 15 . 
credits in that area. Several students have completed work at the.5000.level in 
either mechanical engineering, electrical engineering or mathematics. For 
students without undergraduate majors in those areas a 5000 level course is 
fairly strong evidence of achievement in tha~ course as a related field. Most 
students complete about one third of their work at the 8000 level plus an 
additional number of credits in the above mentioned fields at the 5000 level. 
Upon graduation each student has moved very quickly to publish the dissertation 
either nationally or internationally in refereed publications which demonstrates 
that their work is favorably considered by the biomechanical community. 

RECENT PUBLICATIONS AND SCHOLARLY WORK 

Publications 

Stoner, L.J. and Luedtke, D. Variation in the backcrawl arm stroke of varsity 
swimmers using hand paddles. In J. Terauds and W. Bedingfield (Eds.) 
Swimming III. University Park Press, Baltimore, Maryland, 1979, pp 281-288. · 

Ben-Sira, D. and Stoner, L.J. ·Sprinting on the curve.· In J. Terauds and G. J 
Dales (Eds.) Science in Athletics. Del Mar Academic Publishers, 1979. 

Struble, K.R., Erdman, A.G. and Stoner, L.J. Kinematic analysis of rowing 
and rowing simulators. In T.E. Shoup & J.G. Thacker (Eds.) International 
Conference on Medical Devices and Sporting Equipment. American Society of 
Mechanical Engineers, 1980. 

Stoner, L.J. Variation in movement patterns of professional soccer players 
when executing a long range and a medium range in-step soccer kick. 
(In Morecki, A., Fidelus, K., Kedzior, K. & Wit, A (Eds.) Biomechanics 
VII -B, Baltimore, University Park Press, 1981. pp 337-342. 

Str~ble, K.R., Erdman, A.G. & Stoner L.J., Kinematic analysis of rowing and 
rowing simulators. In Morecki, A., Fidelus, K., Kedzior, K., and Wit, A. 
(Eds.) Biomechanics VII-B, 1981, pp 425-429. 

Stoner, L.J. & Lundin., P. Internal properties of cross-country ski equipment 
In Terauds, J. Biomechanics in Sports. Del Mar, California Academic 
Publishers, 1983. p. 373-377. 

Shick, J., Stoner, L.J. and Jette, N. Relationship between modern-dance 
experience and balancing performance. Research Quarterly 54:1:79-82, 
1983. 

C le L Me,·xel G.D., Morris, T.L., and Stoner, L.J. Figure skating jump 0 ' • , ' 
optimization through computer simulation. In Terauds, J. Sports 
Biomechanics. Del Mar, California Academic Publishers, 1984. p. 207-215. 

J 
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Stoner, L.J. Injury is basically a biomechanical problem. In Shapiro, R. and 
Marett, J.R. (Eds.} Proceedings of Second National Conference for Teaching 

· Kinesiology and Biomechanics of Sports, 1984, p.47-48. 

Stoner, L.J. Is the performer skilled or unskilled. In Proceedings of Second 
National Conference for Teaching of Kinesiology and Biomechanics of Sports, 
1984, p. 233-234. . . 

Stoner, L.J. Breast movement in gymanstic landings. (Proceedings· of 
Biomechanic Section of 1984 Pre-Olympic Scientific Congress}. 

Stoner, L.J~, Shick, J. and Jette, N. Concentration of Modern Dancers While 
Performing Balancing Tasks (Submitted to Dance Research Journal, Congress 
on Research in Dance}. 

Grants Received 

Stoner, L.J. Biomechanical analysis of the breast when walking, running and 
jumping. University of Minnesota Graduate School - $3,450 

Presentations 

Ben-Sira, D. and Stoner, L.J. A comparison of the sprint acceleration phase on 
the curve and straig~taway of the track. (paper Presented at the 
International Symp~sium of Science of At"letics, July 1978.) 

Luedtke, D. and Stoner, L.J. Front crawl arm pattern variation in varsity 
swimmers when using hand paddles. (paper presented at the International 
Symposium of Biomechanics in Swimming, July 1978.} 

Stoner, L.J. and Luedtke, D. Variation in the backcrawl arm stroke of varsitv 
swimmers using hand paddles. (paper presented at the International 
Symposium of Biomechanics in Swimming, July 1978.} 

Stoner, L.J. and Ben-Sira, D. Variation in movement patterns of professional 
soccer players when executing a long range and medium range in-step 
soccer kick. (paper presented at the VII International Congress of 
Biomechanics, Warsaw, Poland, September, 1978.} 

. 
Struble, K.R., Erdman, A.G. and Stoner, L.J. Computer-aided kinematic analysis 

of rowing. (paper presented at the VII International Congress of Biomechanics 
Warsaw, Poland, September 1979. 

Stoner, L.J. and Lundin, P. Internal properties of cross-country-ski equipment 
·(paper presented International Symposium of Biomechanic in Sport, San Diego. 
June 26, 1982} 

Stoner, L.J. Cole, L., Meixel, G.D., and Morris, T.L. Optimization of figure 
skating jumps through computer simulation. (paper presented at the 
Second International Biomechanics in Sports, Jan. 10, 1984. 
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Stoner, L.J. Injury is basically a biomechanics problem. (paper presented at 
Second National Conference for Teaching Kinesiology and Biomechanics of 

· Sports, January, 1984). 

Stoner, L.J. Is the performer skilled or unskilled. (paper presented at Second 
National Conference for Teaching Kinesiology and Biomechanics of Sports 
January, 1984). ' 

Stoner, L.J. Breast movement in gymnastic landings. (Paper to be presented at 
1984 Pre-Olympic Scientific Congress, July 24, 1984.) 

Stoner, L.J. Use of computers in biomechanics (Paper to be presented at CAPEHE 
October 5, 1984). 

Research in Progress 

Stoner, L.J. and Ben-Sira. D. Variation in movement patterns of professional 
soccer players when executed an in-step soccer kick on a rolling ball. 

Stoner, L.J. and Brooker, D. Study of the breast in treadmill running. 

Stoner, L.J. and Brooker, D. Breast trauma survey. 

Stoner, L.J., Ben-Sira, D., Shick, J. & Luedtke, D. Reliability of biomechanical 
data. 

Stoner,, L.J. & Ben-Sira, D. Variation in movement patterns of skilled soccer 
pl·ayers kicking a ball at various app.roach angles. 

Stoner, L.J. & Shick, J. Electromyographic comparison of pull-ups and the 
Baumgartner Slant Board Pull-up Test. 

Stoner, L.J. & Ben~Sira, D. Multivariate analysis of kinetic energy patterns 
of the trunk and kicking leg during maximal and submaximal efforts. 

Stoner, L.J. & Norris., B. Biomechanical and analysis of ice hockey equipment. 

Sagedahl, S. and Stoner, L.J. Cybex training for University of Minnesota 
. Pitchers. 

Meixel, G. & Stoner, L.J. Analysis of ice skating turns in three dimensions. 
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SAMPLE PH.D. PROGRAM IN PHYSICAL EDUCATION WITH 
EMPHASIS IN BIOMECHANICS 

MAJOR 

*PE 5980 Research Methodology 
*PE 8980 Research Problems 

PE 5985 Application of Research 
*EPsy 8260 Statistical Methods 
*EPsy 8261 Statistical Methods 
*EPsy 8262 Statistical Methods 
*PE 5120 Advanced Biomechanics/Kinesiology 
· PE 5121 Contributions of the Basic Sciences 

PE 5123 Analysis of Movement ~mnastics 
PE 5140 Biomechanics of Sport Safety 
PE 5983 Readings (Fluid Dynamics & Anatomy) 
PE 8320 Seminar in Biomechanics 
PE 8382 Biomechanics Research Techniques 
PE 8981 Research Problems 

*PE 5122 Applied Physiology 
*PE 5130 Motor Learning 
*PE 5134 Motor Development 

PE 8381 Laboratory Research Techniques 
PE 8330 Seminar: Motor Learning 
PE 5125 Advanced Philosophy of PE & Sport 

SUPPORTING PROGRAM 
EPsy S330 Computer Programming 
EPsy 8281 Seminar Computer Applications 
EPsy 8263 Design and Analysis 
EPsy 8264 Multple Regression 
EPsy 8245 Seminar: Topics (Manova) 
EPsy 5281 Introduction to Computer Operations 
EPsy 8280 Computer Application to Statistics 
Cisy 5205 Application of Computer in Classroom 
Cisy 5216 Instructional Simulation 

*common requirements 

Credit 

3 cr. 
1 cr. 
3 cr. 
3 cr. 
3 cr. 
3 cr. 
4 cr. 
3 cr. 
3 cr. 
3 cr. 
6 cr. 
9 cr. 
3 cr. 
6 cr. 
3 cr. 
3 cr. 
3 cr. 
3 cr •. 
3 cr. 
3 cr. 

71 cr. total major 

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

25 cr. total supporting 
program 

96 cr. overall total 
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EMPHASIS IN EARLY CHILDHOOD PHYSICAL EDUCATION 
Number of Active Students = 7 

The emphasis in early childhood physical education is unique because it is 
one of only two or three in the country. Both the University of Oregon and the 
Ohio State University offer this specialization but the program at this 
institution is clearly enhanced by the support provided by Minnesota's 
internationally renowed Institute of Child Development. 

Evidence of the need for this particular emphasis on this particular campus 
is provided by the fact that historically the College has supported early 
childhood study and, for the last ten years, has allocated resources to 
establish and maintain the Center for Early Education and Development. Faculty 
aligned with that unit have always acknowledged-the significance of physical 
growth and motor skill acquisition and, on an annual basis, have encouraged 
inter-disciplinary interactions. The contributions of physical education to 
this interdisciplinary effort are manifested, at least in part, by the following 
accomplishment: 

Dr. Jeralyn Plack has made numerous presentations to groups assembled by 
CEED 

Drs. Jacqueline Shick, Jeralyn Plack, Lela June Stoner and Mrs. Nancy 
Cato w~ote articles for GEED's first mini-monograph which was ao-edited by 
Dr. Sh1ck 

Dr. Jeralyn Plack acquired a $19,000 grant from Title I to produce 
training materials relevant to early childhood programs. This resulted 
in the production of 35 mm. slides (taken by Dr. Lela June Stoner) 
coordinated-with audio-tapes and focused upon psychomotor development. 

Dr. Jeralyn Plack has served as a staff member to CEED for two years and 
as a physical education liaison representative for ten years. 

Mrs. Mary Lampe has served the Center in a variety of ways, most notably 
in making arrangements for the annual Round Table Conferences. 

In addition, from 1974-1983 the Division of Physical Education and the 
Nursery School associated with the Institute of child Development co-sponsored a 
physical activity program for two-to five-year-olds. This program represented a 
model of the integrated nature of the University's mission because it provided 
an interdisciplinary opportunity to train teachers, conduct research, and serve 
as a demonstration center for the.community. Unfortunately, during the 
reallocation process last year the Director decided to withdraw the School's 
financial support. Even so, the faculty of the Nursery School continued to 
maintain a strong commitment to the importance of physical activity for young 
children and elected to continue_ the program with their own personnel. The 
School .did agree to permit the use of one of our facilities whenever feasible. 
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~ Body of Knowledge 

An additional unique feature of this area relates to the nature of the body 
of knowledge which forms the substance of the emphasis' curriculum. The primary 
objective of study in this area is to develop an understanding of how young 

· children acquire and refine motor skills, along with the development of the 
pedagogical skills necessary to design, implement and evaluate effective 
activity programs. This requires a synthesis of knowledge from th~ broad areas 
of perceptual-motor.development,.motor development, motor learning, curriculum, 
supervision, teaching techniques and measurement. Because it is unrealistic to 
totally extricate any single dimension of human behavior without regard for the 
whole, additional study related to the cognitive and social development of the 
child is also necessary. 

Enrollment/Graduation 

The following figures have been provided by the School •s D.G.S. relative to 
the enrollment and graduation of students who elect this area of emphasis. 

1979-80 
1980-81 
1981-82 
1982-83 
1983-84 

# Admitted 
1 
1 
1 
3 
1 

# Graduated 
0 
0 
1 
1 
1 

Current Status of ~he Students in This Emphasis • 
Steven Berseth 

Ellen Drews 

Sally Ehlinger 

Carol LeBreck 

. Karen Stube 

Phyllis Wheeler 

Gary Wickes 

Coursework will be completed Spring, '84.· 
Dissertation being designed. 

Application submitted and being processed. 

Coursework will be completed SS '84. 
Dissertation being written. 

Data Collected and analyzed. 
Dissertation being written • 
Coursework begun Fall, 1983. 
Program being drafted. 

Accepted for coursework in 1983-84. 
Requested delay to 1984-85 due to 
unexpected changes in employment. 

Pilot study completed. 
Main study data collected and being 
analyzed. . 

As this information suggests, the interest of Ph.D. candidates in this area of 
emphasis has remained strong and relatively constant. It is also interesting tp 

". 
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note that the students listed above have come from Minnesota North Dakota ~ 
North Carolina, Wisconsin, New York, Iowa and Canada. The t~o who have re~ently 
been graduated came from Ohio and California. 

Recent Graduates 

Rini, Lisa M. Affective predictors of motor proficiency in elementary school . 
children. Spring, 1982. 

Foster, Constance. Competency judgments and performance attributions: a field 
study of motor behavior in late childhood. ~pring, 1983. 

Mallais, Jean B. The effects of color on the throwing performance of elementary 
school children. Fall, 1983. . 

All of the above were· advised by Professor Plack. 

Faculty 

Jeralyn J. Plack 
William Charlesworth 
Andrew Collins 
Shirley Moore 
Harlan Hansen 
David Johnson 
Roger Johnson 

Graduate Status 

FM in Physical Education 
FM in Child Psychology 
FM in Child Psychology 
FM in Child Psychology 
FM in Education; AM in Elementary Education 
FM in Educational Psychology 
FM in Education; AM in Educational Psychology 

Note: Faculty from other units within the College are those who have most 
recently served on student committees of who have provided leadership and 
consultation for both independent studies and graduate student research • 

. Pattern of Coursework 

Students in this area should complete all of the following courses which are 
specific to the emphasis and which are taught by the major adviser: 

PE 5130 
PE 5131 

. PE 5133 
PE 5134 
PE 5150 

Motor Learning 
Motor Development 
Assessment of Psychomotor Skills in Young Children 
Perceptual-Motor Development in Young Children 
Physical Education in the Elementary School 

The absence of any 8xxx level course is clearly a limitation and, realistically, 
it is not likely to change in the forseeable future. This year the major 
adviser was assigned four undergraduate and two graduate courses during the 
academic year which means that, exclusive of summer sessions, each course can be 
offered only course every other year. The addition of 8xxx level courses would 
extend the time period to three years and impose scheduling difficulties for 
both Ph.D. and M.A. students. If summer sessions do not become inloaded, it may 
be possible to add an 8xxx level _seminar in both motor learning and motor 
development. In the meantime, the courses housed in the Institute of Child 
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Development do provide opportunities for advanced study related to this 
emphasis. 

It is also important to note that the foregoing courses typically attract 
students from early childhood, elementary education, special education and 
physical therapy. Additionally, PE 5131 is required for certification in 
Adapted Physical Education and PE 5134 is required in the proposed new . 
undergraduate major in Early Childhood Education. Thus, students from within 
the School, College. and University benefit from the existence of this emphasis. 

RECENT PUBLICATIONS AND SCHOLARLY WORK 

Publications 

Plack, Jeralyn J. and Shick, Jacqueline. The Young Child's World of Color. 
Reviews of Research for Practitioners and Parents No. 1, Center for Early 
Eduation and Development, University of Minnesota, 1978. 

French, Carol A. and Plack, Jeralyn J. Effective supervision: a system that 
works.· Journal of Physical Education and Recreation. 53:44-46, 1982. 

Plack, Jeralyn J. and French, Carol A. A model for the cognitive component 
of teacher preparation programs. Journal of Teaching in Physical Education. 
Vol. 1, pp. 56-59, 1982. 

·~ French, Carol A. and Plack, Jeralyn J. Effective Communication: a theoretical 
rationale for skill instruction techniques. Motor Skills: Theory into 
Practice. 

Shick, Jacqueline and Plack, Jeralyn J. Integrating measurement, evaluation 
and special-needs populations. Proceedings of the Conference on the Assess
ment of the Exceptional Individual. American Alliance of Health, Physical 
Education, Recreation and Dance. Houston, Texas, April, 1982. 

Presentations 

Plack, Jeralyn J. Perceptual and motor learning in childhood. State Workshop 
for Nursery School Teachers sponsored by the Center for Early Education 
and Development. Fall, 1978. 

Plack, Jeralyn J. Physical Fitness for Preschool Children. Governor's 
Confer·ence on Youth Fitness. Fall, 1978 •. 

Plack, Jeralyn J. Motor development for preschool children. Minnesota 
association for the Education of Young Children. Minneapolis, Mn, Fall, 
1978. 

Plack, Jeralyn J. Perceptual and motor development in children. Midwest 
Regional Conference on Dance Therapy. Minneapolis, Mn. Spring, 1979. 
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Plack, Jeralyn J. Motor learning in young children. National Professional 
Growth Institute II. Center for Early Education and Development. 

· ·.University of Minnesota. Minneapolis, Mn. Spring, 1979. 

Plack, Jeralyn J. The state of the art in activity programs for preschoolers. 
National Professional Growth Institute II. Center for Early Education 
and Development. University of Minnesota. Minneapolis, Mn. Spring, 1979 •. 

Plack, Jeralyn J. Developmental implications of competition for elementary 
school children. International Conference on Play. Minneapolis, Mn. 
September, 1980. 

Plack, Jeralyn J. Physical growth and motor development of young children. 
Career Growth Seminar. Center for Early Education and Development. 
University of Minnesota. Minneapolis, Mn. Oct., 1980. 

Plack, Jeralyn J. The need for physical education in elementary schools. 
Spring Lake Park School Board. Spring Lake Park, Mn. December, 1980. 

Plack, Jeralyn J. The relationship between physical development and learning. 
Family Life Section of the Faculty Women's Club. University of 
Minnesota. St. Paul, Mn. March, 1981. 

Plack, Jeralyn J. Physical growth and motor development of young children. 
Career Growth Seminar. Center for Early Education anp Development. 
University of Minnesota. Minneapolis, Mn. May, 1981. • · 

Plack, Jeralyn J. Motor development in preschool children. National 
Professional Growth Institute II. Center for Early Education and 
Development. University of Minnesota. Minneapolis, Mn. Oct., 1981. 

Plack, Jeralyn J. Competition for young children. St. Anthony ~mnastics 
Club. St. Paul, Mn., October, 1981. 

Plack, Jeralyn J. The role of physical education in the elementary school. 
Osseo Public Schools. Osseo, Mn. November, 1981. 

Plack, Jeralyn J. The physical and psychomotor dimension of development. 
National Professional Growth Institute III. Center for Early Education 

·and Development. University of Minnesota. Minneapolis, Mn. November, 1981. 

Plack, Jeralyn J. Integrating measurement, evaluation and special-needs 
populations. American Alliance of Health, Physical Education, Recreation 
and Dance. Houston, Texas. April, 1982. (With J. Shick who wrote and 
presented an additional paper.) 

Plack, Jeralyn J. Motor and perceptual motor development in children. 
Hamline University, St. Paul, Mn., October, 1982. 

Plack, Jeralyn J. Motor development in preschool children. State Conference 
for Day-Care Personnel. Center for Early Education and Development. ~ 
University of Minnesota. Minneapolis, Mn. April, 1982. .., 
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Plack, Jeralyn J. Motor development in preschool children. National 
Professional Growth Institute III. Center for Early Education and Develop-

. ment. University of Minnesota. Minneapolis, Mn., May, 1982. · 

Plack, Jeralyn J. The FPS: An instrument to measure teacher effectiveness. 
American Alliance of Health, Physical Education, Recreation and Dance 
Minneapolis, Mn. April, 1983. (With C. French and J. Shick who wrote 
and presented additional papers.) 

• 
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SAMPLE PH.D. PROGRAM IN PHYSICAL EDUCATION 
WITH EMPHASIS IN EARLY CHILDHOOD PHYSICAL EDUCATION 

MAJOR 

*PE 5313 Motor Development 
PE 5133 Assessment of Psychomotor Skills in.Children 
PE 5134 Perceptual-Motor Development 
PE 5150 PE in the Elementary School 
PE 5110 Supervision in Physical Education 

*PE 5125 Advanced Philosophy, PE and Sport 
PE 5120 Advanced Biomechanics 
PE 5151 Curriculum 

*PE 5130 Motor Learning, Human Performance 
PE 5160 Evaluation in Physical Education 

*PE 5980 Research Methodology 
PE 5985 Application of Research 

*PE 8980 Research Problems 
*EPsy 8260 Intoductory Statistical Methods 
*EPsy 8261 Statistical Methods 

Credit 

J 

*EPsy 8262 Statistical Methods 
*Epsy 8112 Statistical Methods 

EPsy 5152 Knowing, learning, Thinking 

3 
3 
3 
3 
3 
3 
4 
3 
3 
3 
3 
3 
1 
4 
3 
3 
3 . J 
4 
4 
4 
4 

CPsy 5331 Processes of Socialization of Children 
CPsy 5341 Perceptual Development 
CPsy 5345 Language Development 

SUPPORTING PROGRAM 

PE 5100 Teaching PE for the Handicapped 
PE 5101 PE Activities for the Handicapped 
PE 5102 Practicum: PE for the Handicapped 
Epsy 5101 Education of Exceptional Children 
Epsy 5105 Law, the Handicapped: Implications for Education 
Epsy 5107 Mainstreaming: Issues in Individualizing Inst. 
CPsy 5313 Psychology of Atypical Children 

67C:r. total major 

3 
3 
3 
4 
2-4 
3-5 
4 

22-31 cr. total supporting 
program 

89-98 cr. overall total 

1This area is appropriate for those who will work with special needs children. 
However, other areas are aslso feasible 

*common requirements 
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EMPHASIS IN EXERCISE PHYSIOLOGY 
Number of Active Students = 12 

Physiology of Exercise is that area of graduate physical education dealing 
with the acute and s;hronic effects of physical activity and sport on bodily 
function in healthy and unhealthy populations. 

In order to·understand the importance of an area of emphasis in exercise 
physiology at the graduate level it is useful to appreciate the relatively 
recent substantial increase in the role of exercise in society. Over the past 
decade there has been a dramatic increase in the number of people who report 
exercising on a regular basis. According to a recent poll the number of people 
in the United States who engage in regular physical activity has almost doubled, 
from 24~ of the population in 1961 to 46~ in 1981. Another well-publicized 
survey has indicated that 59~ of the American public over age 18 engage in some 
form of regular exercise. In Canada, more than three out of every four people 
over the age of 14 report that they participated in some sport during the 
12-month period prior to being surveyed. This represents a 23~ increase over 
the 5-year period 1976 to 1981. ·Further, 66~ of the Canadian population report 
that they take part in noncompetitive forms of regular exercise like walking, 
jogging, cycling, calisthenics, and general,exercise classes. Evidence 
supporting the proposition that these emerging exercise patterns are more than 
passing fads can be gleaned from the observation that.American business 

. increasingly has become an advocate of the movement to improve geperal health 
through the possible direct or indirect benefits derived from improvement in 
physical fitness. More than 500 companies presently have physical fitness 
programs for their employees managed by full-time directors and membership in 
the American Association of Fitness Directors in Business and Industry has 
increased over 7,000~ from 1974 to 1,800 in 1980. 

It is likely that much of the upsurge in exercise has been the result of a 
concerted effort by many health-oriented professional organizations, including 
the American Alliance for Health, Physical Education, Recreation and Dance, the 
American College of Sports Medicine, the American Heart Association, and the 
Ame.rican School Health Association, to project exercise as one of several 
prudent health habits which are primary to the development of a healthful 
lifestyle. These observations strongly suggest that professionals well educated 
in exercise science are now and will in the future be in demand in several 
societal organizations which incorporate exercise into the their mission toward 
improvement of the quality of life. 

Several major institutions housing departments of physical education have 
already or are in the process of expanding their role beyond the preparation·of 
public school teachers to include the preparation of professionals at the 
undergraduate and graduate levels interested in the study of exercise physiology 
Schools such as UCLA, the University of Massachusetts, the University of 
Michigan, the University of Iowa, Simon Fraser University, the University of 
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Ottawa, and even Universities in countries like Japan have included or are in 
the process of developing-departments of exercise science. 

BODY OF KNOWLEDGE 

Evidence for a body of knowledge in exercise physiology can·be obtained from a 
review of the activities of the Western Conference of Physical Education 
Directors. Since 1964 the area of exercise physiology has been identif1ed as 
an area of specialization within the body of kno~ledge of physical education. 
Indeed the study of exercise physiology is included among the several required 
courses of virtually every professional physical education undergraduate program 
in the country. The American Academy of Physical Education; the American 
Alliance for Health, Physical Education Recreation and Dance; and the American 
College of Sports Medicine have all recognized exercise physiology as an area of 
specialization both on theoretical grounds and through their professional 
structures relative to membership and meeting-organization. Several 
professional journals have devoted significant portions of their publications to 
the are of exercise physiology. The following is a partial list of such 
'journals. 

American Journal of Sports Medicine 
British Journal of S~orts Medicine 
International Journa of Sports Medicine 
Journal of Applied Physiology: Respiratory, Environmental, Exercise 

Physiology 
Journal of Sports Medicine 
Journal of Sports Medicine ~nd Ph~sical Fitness 
Medicine and Science in Sports an Exercise 
Research Quarterly for Exercise and Sport 
Scandinavian Journal of Sports Science 
Sports Medicine 
The Physician and Sportsmedicine 
Yearbook of-Sports Medicine 

• 

It should be noted that School faculty in this area of emphasis are regular 
reviewers of manuscripts for the Research Quarterly for Exercise and Sport, 
Medicine and Science in Sports and Exercise, and the American Corrective Therapy 
Journal. The three faculty members who advise in the area hold Fellowship in 
tha Research Consortium of the American Alliance for Health, Physical Education, 
Recreation, and Dance; and two have been elected as Fellows in the American 
College of Sports Medicine. In addition, faculty in the area have served as 
President of the AAHPERD Research Consortium and chair of the Research Quarterly 
Advisory Committeee. 

A specific bibliographic service, Ph~sical Fitness/Sports Medicine published by 
the President•s Council on Physical itness and Sports provides a regular survey 
of citations encompasing exercise physiology, sports injuries, physical con
ditioning and medical aspects of exercise. It is important to note that while 
many of the above publications seem to be devote~ to ~~~ports med~ci~e .. they are 
in reality sources for a broad spectrum of exerc1se sc1ence spec1al1ty areas 
includi.ng exercise physiology. The American College of Sports Medicine uses the J 
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term sports medicine as an umbrella term to include physicians, trainers, and 
physical educators as well as other exercise oriented professionals. Employment 
opportunities for exercise physiologists are regularly listed in Update, the· 
newsletter of the American Alliance for Health, Physical Education, Recreation 
and Dance; the American College of Sports Medicine Newsletter; and AAFDBI-Action, 

- the newsletter of the American Association of Fitness Directors in Business and 
Industry. These opportunities include such activities as teaching and research 
in undergraduate and graduate physical education programs; research in exercise 
science and sports tnedicine programs, exercise leaders in public services 
organizations like the YMCA and the YWCA, directors of fitness and wellness 
programs in business and industry, and exercise technicians and program 
directors iri cardiac rehabilitation programs. 

ENROLLMENT/GRADUATION 

# admitted 

1979-80 
1980-81 
1981-82. 
1982-83 
1983-84 

Graduates: 

4 
4 
5 
2 
4 

#graduated 

1 
1 
1 

Ewing, John L. 1981. "Effects of Varying Levels of Fatigue on the Rate of 
Force Deve-lopment in Women". (Stull) 

Conrad, John. 1983. "The Effects of Varied Exercise Prescriptions on Physical 
Work Capacity and Carbohydrate and Lipid Metabolism in 50 Male Maturity Onset 
Diabetics with Body Weight Held Constant". (Serfass) 

Rogers, Mark. 1984. 
Runners.•• (Stull) 

Faculty 

John F. Alexander 
Robert C. Serfass 
G. Alan Stull 

Support Faculty: 

Richard S. Crow 
Arthur Leon 

David R. Jacobs Jr. 

.. Creatine Kinase Enzyme Changes in Well Trained Distance 

Graduate Status 

-- Full Member in Physical Education 
-- Full Member in Physical Education 
-- Full Member in Physical Education 

-- AM in Physiological Hygiene 
-- FM in Nutrition and Physiological Hygiene 

under consideration for AM in Physical Education 
-- AM in Epidemiology 
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PATTERN OF COURSE TAKING 

Typically Ph.D. students take graduate courses in Physical Education in 
applied physiology, biomechanics, cardiac rehabilitation (including a 3-credit 
practicum) independent readings, laboratory ·research techniques and motor 
learning. They also take a minimum of 9 credits in statistics at the 8xxx 
level, and courses in nutrition, biochemistry, human physiology, cardiovascular 
and respiratory physiology, and appropriate independent readings and/or 
projects. Typically Ph.D. students take 30-35 credits at the 8xxx level within 
and outside of Physical Education. 

RECENT PUBLICATIONS AND SCHOLARLY WORK 

Research Presentations 

Robert C. Serfass, G. Alan· Stull, David Ben-Sira, and Jay T. Kearney. "Effects 
of Circulatory Occlusion on Submaximal, Isometric Endurance... Presented at 
the Research Section of the American Alliance for Health, Physical Education, 
and Recreation, New Orleans, March 1979. 

John M. Kelly, Robert C. Serfass, and G. Alan Stull. "Elicitation of Maximal 
Oxygen Uptake from Standing Bicycle Ergometry ... Presented at the Northland 
Chapter of the American College of Sports Medicine, Omaha, April 1979. 

Jay T. Kearney, G. Alan Stull, and Richard Shewchuk. 11 Effects of Fatigue Level 
on Rate of Force Development in Grip-Flexor Muscles." Presented at the Research . .) 
Consortium of the American Alliance for· Health, Physical Education, Recreation, · 
and Dance, Detroit, April 1980. 

John F. Alexander, March L. Krotee, and I.H. Chien. "Post Season fitness and 
Physical Activity Levels of University Ice Hockey Players. 11 Presented at 
Recreation and Dance, Detroit, Michigan, April 1980. Physical Education, 

Limas, C.J., K.R. Ringhofer, A.S. Leon, and R.C. Serfass. "Regression of Exercise 
Induced Cardiac Hypertrophy in Rats." Presented at American Heart Association 
Meeting, Miami Beach, November 18, 1980. 

Crow, R.S., G. Sopko, H.L. Taylor, R.C. Serfass, and D.R. Jacobs. "Effects of 
Antihypertension Medications on Physical Work Capacity." Presented at American 
College of Cardiology Meeting, March 1981. 

Goertzen, D., R.C. Serfass, G. Sopko, and A.S. Leon. "Physical Fitness and 
Life Satisfaction of Women Over 60 Years of Age." Presented at American 
Alliance for Health, Physical Education and Recreation Convention, Boston, April 
17' 1981. 

L.F. Hamm, W.O. Kimber, R.C. Serfass, G.A. Stull, R. Wolfe, and R.S. Crow . 
.. Symptom Limited Graded Exercise Testing Early Post-Coronary Ar~e~y Bypass 
Grafting Surgery ... Presented at American College of Sports f.4ed1C1ne Annual 
Meeting, Minneapolis, May 1982 .. 
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W.O. Kimber, L.F. Hamm, R.C. Serfass, G.A. Stull, and R.S. Crow. "Comparison 
of Symptom-Limited Graded Exercise Testing at Three Different Time Intervals. 
Following Acute Myocardial Infarction... Presented at American College of 
Sports Medicine Annual Meeting, Minneapolis, May 1982. 

D.R. Jones, J.F. Alexander, and G.A. Stull. 11Changes in Body Composition and V02 
max in College Women during a Varsity Swimming Season.•• Presented at American 
College of Sports Medicine Annual Meeting, Minneapolis, May 1982. 

M.T.C. Liang, J.F. Alexander, G.A. Stull, and R.C. Serfass. 11 The Use of the 
Bruce Equation for Predicting vo2 max in Heal thy Young Men. II Presented at 
Anerican· College of Sports Medidne Annual. Meeting, Minneapolis, May 1982. 

J.B~ Pole, R.C. Serfass, J.L. Ewing, and G.A. Stull. 11Cross Validation of Body 
Composition Equations in Sprinters and Distance Runners... Presented at 
Anerican College of Sports Medicine Annual Meeting, Minneapolis, May 1982. 

L.F. Hamm, G.D. Hanovich, G.A. Stull, D.R. Wolfe, R.C. Serfass, and R.S. Crow. 
"Short and Long-Term Prognostic Value of Symptom-Limited Exercise Testing 
Early After Myocardial Infarction... Presented at American College of Sports 
Medicine Annual Meeting, Montreal, May 1983. 

M.T.C. Liang, J.F. Alexander, G.A. Stull, R.C. Serfass, and D.R. Wolfe. "The 
Accuracy of the Bruce Equation for Predicting Oxygen Uptake in Healthy Young 
Men." Presented at American College of Sports Medicine Annual Meeting, 

~ Montreal , May 1983. 

John L. Ewing, Jr., and G. Alan Stull. "Rate of Force Development in the 
Handgripping Muscles by Females as a Function of Fatigue Level.•• Presented 
at the Northland Chapter of the American College of Sports Medicine, 
Minneapolis, October 1983. 

Klappa, S., R. Serfass, and D.R. Wolfe. "Comparison of Cranking vs. Pulling 
Arm Ergometry for Elicitation of vo2 max in Female Nordic Skiers. II Presented at 
the Research Section of the American Alliance for Health, Physical Education, 
Recreation and Dance Convention, Minneapolis, April 1983. 

Sharon Sti rdivant, John F. Alexander, and Michael Lawless. "Maximal Oxygen 
Consumption and Body Composition of Female Varsity Track and Field Athletes 
with Preference to Performance." Presented at the Research Section of the 
Anerican Alliance for Health, Physical Education, Recreation and Dance, 
Minneapolis, 1983. 

Gerberich, S.G., J. Bartlett, A.S. Leon, R.C .. Serfass, C. f.t:Nally, G. Shaw, 
S. Moy, and D. Casal. "The Effects of Rebound Exercise Upon Physical Fitness, 
Body Composition and Blood Lipids." Presented at American College of Sports 
Medicine Meeting, Montreal, May 1983. 

L.F. Hamm, W.O. Kimber, G.A. Stull, B. Ainsworth, D. Engebretson, R.C. 
Serfass, and R.·S. Crow. "Prognostic Value of Selected Clinical Variables in 
Post-Myocardial Infarction Patients... Presented at American College of Sports 
Medicine Annual Meeting, San Diego, May 1984. 
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M.A. Rogers, F.S. Apple, and G.A. Stull ... Creatine Kinase Isoenzyme Elevations 
and Clearance Rates in Men and Women Following a 42.2-KM Race ... Presented at 
American.College of Sports Medicine Annual Meeting, San Diego, May 1984. 

Gerberich, S.G., A.S. Leon, J. Bartlett, R. ·serfass, and C. McNally. 11Analysis 
of the Acute Effects of Rebound Exercise... Presented at American Call ege of 
Sports Annual Medicine Meeting, San Diego, May 1984. 

Research Publications 

Krotee, M.L., J.F. Alexander, J.H. Chien, an4 H. Brooks. ..Psychophysiological
Characteristics of University Ice Hockey Players, .. In Science in Skiing, 
Skating and Ice Hockey. Edited by Terauds and Gras, Academic Publishers, 
Delmar, Cal., 1979. 

Serfass, Robert C., G. Alan Stull, David Ben-Sira, and Jay T. Kearney. 
"Effects of Circulatory Occlusion on Submaximal, Isometric Endurance, .. 
_American Corrective Therapy Journal, 33:147-154, September-October 1979. 

Kelly, John M., Robert C. Serfass, and G. Alan Stull. 11 Elicitation of 
Maximal Oxygen Uptake from Standing Bicycle Ergometry, .. Research Quarterly 
for Exercise and Sport, 51:315-322, May 1980. 

Kearney, Jay T., and G. Alan Stull. ''Effect of Fatigue Level on Rate of Force 
Development by the Grip-Flexor Muscles, .. Medicine and Science .in Sports and \ 
Exe~cise, 13:339-342~ 1981. · ~ 

Liang, Michael T.C., John F. Alexander, Henry L. Taylor, Robert C. Serfass, 
ArthurS. Leon, and G. Alan Stull. "Aerobic Training Threshold: Intensity, 
Duration and Frequency of Exercise," Scandinavian Journal of Sports Sciences, 
4:5-8, 1982. . 

Ewing, John L., Jr~. and G. Alan Stull. 11 Rate of Force Development in the 
Handgripping Muscles by Females as a Function of Fatigue Level,'' Research 
Quarterly for Exercise and Sport, 55:17-23, 1984. 

Serfass, Robert C., G. Alan Stull, John F. Alexander, and John L. Ewing, Jr., 
11 The Effects of Rapid Weight Loss and Attempted Rehydration on Strength and 
Endurance of the Handgripping Muscles in College Wrestlers, .. Research Quarterly 
for Exercise and Sport, 55:46-52, 1984. 

Alexander, John F., Michael T.C. Liang, G. Alan Stull, Robert C. Serfass, D. 
Roy Wolfe, and John L. Ewing, Jr. "A Comparison of the Bruce and Liang 
Equations for Predicting V02 max in Young Adult Males, .. Research Quarterly for 
Exercise and Sport, in press. (Research Note) 

Crow, R.S., G. Sopko, D.R. Jacobs Jr., H.L. Taylor, R. Serfass, and P. Hannon. 
"Effect of Antihypertensive Medications on Physical Work Capacity." Journal 
of Cardiac Rehabilitation, 4:55-61, 1984. 

Lian Mi.chael T.C., John F. Alexander, G. Alan Stull, Robert C. Serfass, D. Roy J 
Wolfe. "Predicting Submaximal Oxygen Uptake in Heal thy Young ~n... Submitted 
to The American Corrective Therapy Journal, 1984. 
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SAMPLE PH.D. PROGRAM IN PHYSICAL EDUCATION WITH 
. EMPHASIS IN EXERCISE PHYSIOLOGY 

MAJOR 

*PE 5125 Advanced Philosophy of PE & Sport 
PE 5126 Adv. Psychplogical and Social Dimensions of 

Physical Activity 
*PE 5120 Advanced Biomechanics/Kinesiology 
*PE 5130· Motor Learning and Human Performance 
*PE.5122 Applied Physiology 

PE 5387 Detection and Prevention of Coronary 
Heart Disease 

PE 5388 Exercise Testing, Conditioning and Cardiac 
Rehabil i tation• 

PE 5389 Practical Experience in Graded Exercise Testing 
*PE 5980 Research Methodology 

PE 5983 Readings (Exercise Physiology Topics) 
PE 8381 Laboratory Research Techniques 

*PE 8980 Research Problems 
*EPsy 8260 Statistical Methods 
*EPsy 8261 Stati sti.cal Methods 
*EPsy 8262 Statistical Methods 

Epsy 8113 Design and Analysis of Experiment 
Epsy 5330 Computer Programming 
Epsy 5333 Introduction to Computer Systems 
Phsl 8110 Human Physiology 
Phsl 8111 Human Physiology 
Phsl 8105 Cardiovascular Physiology 
Phsl 8106 Respiratory Physiology 

SUPPORTING PROGRAM 

FscN 5622 Human Nutrition 
PubH 5380 Applied Human Nutrition 
MdBc 5100 Biochemistry 

-AnS 5510 Muscle Chemistry and Physiology 

*common requirements 

Credit 

3 cr. 

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

4 cr. 

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

72 cr. 

5 cr. 
5 cr. 

10 cr. 
4 cr. 

total major 

24 cr. total supporting 
program 

96 cr. overall total 
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THE AREA OF EMPHASIS IN MEASUREMENT AND EVALUATION 
Number of Active Students·= 4 

The emphasis in measurement and evaluation is designed to prepare 
professionals to teach graduate and undergraduate courses in the area and to 
conduct research which will expand the related body of knowledge. The 
significance of these roles is affirmed by t~e fact that virtually every 
institution which offers Physical Education requires some experience with tests, 
measurement, and evaluation. Further, in the Graduate Education publication 
sponsored by our national professional organization (AAHPERD) in the section 
dealing with the core body of knowledge, nine.areas of scholarly study and 
research are listed, and evaluation is included. 

It should be noted that the study of measurement and evaluation is 
interactive with other areas in physical education. Nearly all research 
utilizes some type of measuring instrument, for example, a test of motor 
performance, cognition, or affect, or a specific rating scale or observation 
schedule. To determine whether or not the results of such research are 
valid, one must determine the quality of the measuring tool. Persons in 
measurement pro vi de the expertise for such evaluation; thus an in-depth 
understanding in this area becomes a necessity. 

Additional evidence of the importance of this area is provided by the 
organizational structure of the American Alliance for Health, Physical 
Education, Recreation, and Dance (AAHPERD) which coordinates all dimensions 
of the discipline. The Alliance is comprised of seven associations which, 
in turn, have specific substructures. One of these substructures is the 
Measurement and Evaluation (M & E) Council. This is an active unit which 
presents three programs annually at the national convention of AAHPERD. 
The M & E Council also co-sponsors symposia presented during the convention 
and sponsors a half-day or full-day pre-convention symposium dealing with 
measurement issues. In addition, two task forces have been appointed by the 
Council - - one for the affective domain (Dr. Lela June Stoner is a member) 
and one for sports skills test (Dr. Jeralyn J. Plack is a member and 
Dr •. Jacqueline Shick is the chair). The task force for the affective domain 
published a feature in the Journal of Physical Education, Recreation & Dance 
(JOPERD) and is planning a monograph. The skills tests task force has developed 
a test battery in basketball and compiled national norms. This manual was 
published earlier this year. Committees are currently working on test batteries 
for soccer, tennis, and volleyball. Dr. Jacqueline Shick was elected as 
secretary and as chair of the Council. She currently serves as a member of 
their advisory committee. The M & E Council co-sponsors a symposium in a 
university setting every three years. The most recent meeting was held in the 
fall of 1983. 

The Research Quarterly for Exercise and Sport, the research journal 
published under the auspices of AAHPERD, also acknowledges the importance of 

J 

J 

J 
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measurement and evaluation. The journal has appointed a section editor for 
this emphasis, which suggests that articles submitted under the rubric of 
measurement and evaluation must be reviewed by professionals with specific 
expertise. Dr. Shick has been a reviewer for this journal since 1969. 

The other major publication of the Alliance for physical educators is 
the Journal of Physical Education, Recreation, and Dance which is designed 
to meet the needs of thousands of practitioners in the field. This journal 
also contains a mea~urement column which appears on a regular basis, and 
Dr. Shick has served as a reviewer for the column as well as for other 
sections of the publication. 

While not all institutions of higher learning offer an emphasis in 
measurement and evaluation, many do. For example, in the Big Ten, such an 
emphasis is available at Indiana, Iowa, and Wisconsin. 

BODY OF KNOWLEDGE 

The acquisition of expertise in measurement and evaluation requires 
mastery .of knowledge from both a broad and a specific perspective. One 
must have a basic understanding of other areas of study such as biomechanics, 
exercise physiology, motor development, and motor learning. These knowledges 
serve a wide variety of purposes. Some specific examples are as follows 
when giving consideration .to the construction of a motor performance test. 

' 
- a knowledge of biomechanics to determine 

mechanical efficiency 

- a knowledge of exercise physiology to set 
reasonable time limits 

- a knowledge of motor development as guide
lines for judicious expectations of the 
performer 

- a knowledge of motor learning so the test 
would be performed without discriminating 
against one population, e.g., right- vs 
left-handed people 

The specific dimension of professional preparation in the area requires an 
understanding not only of general measurement theory and its complement of 
statistics but also of the measurement theory and statistics as applied 
specifically to physical education. Most of the general theory comes from 
psychology and is concerned with measurement in the cognitive domain; the 
psychomotor domain has some very different requirements. 

Persons with an emphasis in measurement and evaluation tend to select one 
of two alternatives: (1) statistical theory and implications and (2) applied 
measurement in ·physical education. Those with interest in the latter category 
tend to design or refine measurement tools or to conduct research which is 
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concerned with expanding knowledge about one or more of the variables underlying 
motor performance, e.g., balance, flexibility, strength. 

The curricular focus includes specific concepts relative to the evaluation 
and construction of measurement tools with special consideration given to such 
aspects as validity, reliability, and data analysis with subsequent 
implications. Both objective and subjective evaluative processes involve 
diagnosis, grading, and research. The data analysis component requires an 
extensive backgroun~ in statistics. In some institutJons, these courses are 
taught in the physical education department but, with the expertise in the 
College in the Educational Psychology unit, such offerings in physical education 
are totally·unnecessary. In addition, some courses in generalized theory of 
measurement (taught in Educational Psychology) would be included. 

ENROLLMENT/GRADUATION 

Year Number Admitted Number Graduated 

1979-80 
1980-81 
1981-82 
1982-83 
1983-84 

0 
0 
1 
0 
0 

0 
0 
0 
0 
0 

While no students have been graduated with this emphasis in recent 
years, it can be noted that the expertise necessary for the construction of 
measurement tools has been provided by pr. Shick in serving on committees 

· for the advisees of colleagues. Assistance with research design and data 
analysis has also been provided. 

FACULTY 

Physical Education Faculty 

Jacqueline Shick -- FM in Physical Education 
Jeralyn J. Plack -- FM in Physical Education 
Lela June Stoner-- FM in Physical Education 
G. Alan Stull -- FM in Physical Education 

Support Faculty: 

Douglas Anderson 
Mark Davison 
Donald MacEachern 
Jack Merwin 
James Terwilliger 

-- FM in Educational Psychology 
-- FM in Educational Psychology 
-- FM in Educational Psychology 
-- FM in Educational Psychology 
-- FM in Educational Psychology 

PATTERN OF COURSE TAKING 

It can be noted that there are only four Ph.D. students in the 
Measurement and Evaluation area. At this point, all but Ms. Book are 

t 

J-

J 
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working on their dissertations. As she is the only one to enter the 
program under the "area of emphasis" aegis and she has not, as yet, filed 
her program, it is impossible to present a "pattern of course selections." 

To provide insight into the types of courses in which a student with 
a emphasis in measurement and evaluation would be expected to enroll, a 
list of recommended courses is appended. This list was developed in conjuncti·on 
with Dr. James Terwilliger. Special projects would be completed through PE 
8981. 

RECENT PUBLICATIONS AND SCHOLARLY WORK 

Publications 

Shick, J. Written tests in activity classes .. Journal of Physical Education 
and Recreation 52:21, 22, 82, 1981. 

*Shick, J. Review of Measurement in physical education and athletics, a text 
by Jensen & Hirst. Journal of Physical Education and Recreation 52:88, 
90, 1981. 

Shick, J. & Stoner, L. J. What the manual doesn't tell you about the AAHPERD 
Health-Related Physical-Fitness Test. Minnesota Journal for Health, 
Physical Education, Recreation and Dance 10:4-6, Winter 1982. 

C., R.eprinted in: Iowa HPERD Journal 15 (2): 15-16, 1983. 

Wiese, C. & Shick, J. Affective measurement in physical education. Journal 
of Physical Education, Recreation, and Dance 53:15, Feb. 1982. 

Shick, J. & Plack, J. Integrating measurement, evaluation and special needs 
populations. Proceedings - Conference for the Assessment of the Excep
tional Individual. Houston, Texas, April, 1982. 

Shick, J. Balance performance under varied conditions of sensory cues. Per-
ceptual and Motor Skills 54:951-954, 1982. ----

Shick, J. & Berg, N.G. Indoor golf skill test for junior-high-school boys • 
. Research Quarterly for Exercise and Sport 54:75-78, 1983. 

Shick J., Stoner, L. J., & Jette, N. Relationship between modern-dance 
experience and balancing performance. Research Quarterly for Exercise 
and Sport 54:79-82, 1983. 

Hopkins, D. R., Shick, J., & Plack, J. Basketball ski1ls test manual. 
Reston, VA: AAHPERD, 1984. 

Jette, N., Shick, J., and Stoner, L.J. Concentration of modern dancers while 
performing balancing tasks. Dance Research Journal (in press). 

* invited 
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Presentations 

Administration of the AAHPERD Health-Related Physical-Fitness Test. MAHPERD. 
State Convention, 1981. (with L. J. Stoner) 

Integrating measurement, evaluation, and special-needs populations. Con
ference for the Assessment of the Exceptional Individual. Houston, 
Texas, April, 1982. (with J. Plack) · 

The development of the FPS Teacher-Effectiveness Instrument. 
Research Consortium Measurement and Evaluation Council 
Symposium. AAHPERD National Convention, Minneapolis, April, 

.1983. (with J. Plack & C. French) 

Research in Progress: 

Developing the FPS Teacher-Effectiveness Instrument (with J. Plack 
&·C. French) 

Developing the LJS Weight-Control Self-Image Inventory (with B. 
Logan & N. Jette) 

Electromyographic validation of the Baumgartner Slant-Board Pull
Up Test (with L. J. St~ner) 

J 

J 
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COURSES RECOMMENDED FOR EMPHASIS 

(Measurement and Statistics only) 

- The following list of recommended courses ~as developed in conjunction 
with Dr. James Terwilliger. 

EPsy 5221 Basic Principles of Measurement (3 credits) 
5240 Principles and Methods of Evaluation (3 credits) 
8260 Statistical Methods (3 credits) 
8261 Statistical Methods (3 credits) 
8262 Statistical Methods (3 credits) 
8263 Design and Analysis of Experiments (3 credits) 
8264 Multiple Regression Analysis (3 credits) 
8265 Factor Analysis (3 credits) 
8280 Computer Application to Statistical Analysis (3 credits) 
8220 Advanced Theory of Measurement (3 credits) 

- Courses available in physical education: 

PE 5160 Evaluation in Physical Education (3 credits) 
5161 Practicum: Construction of Motor Performance 

Tests (3 or 6 credits) 
5162 Practicum: Construction of Written Tests 

(3 or 6 credits) 
5133 Practicum: Assessment of Psychomotor Skills in 

Young Children (3 credits) 

(Note: These courses total 18 credits.) 

8981 Research Problems (cr ar) 
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SAMPLE PH.D. PROGRAM IN PHYSICAL EDUCATION WITH EMPHASIS 
IN MEASUREMENT AND EVALUATION 

AAJOR 

*PE 5131 Motor Development 
*PE 5980 Research Methodology 
*PE 8980 Research Problems 
*PE 5120 Advanced Biomechanics/Kinesiology 
*PE 5130 Motor Learning and Human Performance 
*PE 512·5 Advanced Philosophy of Physical Education & Sport 
*PE 5122 Applied Physiology 

PE 5134 Perceptual-Motor Development in Childhood 
PE 5160 Evaluation in Physical Education 
PE 5161 Practicum: Construction of Motor Performance Tests 
PE 5162 Practicum: Construction of Written Tests 
PE 5133 Practicum: Assessment of Psychomotor Skills in 

Young Chi 1 dren 
PE 5985 Application of Research 
PE 5983 Readings 

*EPsy 8260 Statistical Methods 
*EPsy 8261 Statistical Methods 
*EPsy 8262 Statistical Methods 

EPsy 5221 Basic Principles of Measurement 
EPsy S240 Principles and Methods of Evaluation 
PE 8981 Research Problems 
PE 5100 Teaching Physical Education for the Handicapped 
PE 5152 Curriculum Development 

SUPPORTING PROGRAM· 

EPsy 5261 Applied Matrix and Vector Concepts 
EPsy 5262 Statistical Methods Computer Laboratory 
EPsy 5280 Computer Programming 
EPsy 5281 Introduction to Computer Operations: U of M 

. Systems, SPSS 
EPsy 8263 Design and Analysis of Experiments 
EPsy 8264 Multiple Regression Analysis 
EPsy 8265 Factor Analysis 
EPsy 8280 Computer Application to Statistical Analyses 

*common requirements 

Credits 

3 
3 
1 
4 
3 
3 
3 
3 
3 
6 
6 

3 
3 
3 
3 
3 
3 

.3 
3" 
6 
3 
3 

14 cr. total 
major 

1 
2 
3 

1 
3 
3 
3 
3 

J 

~cr. total supporting 
program 

93 cr. overall total 
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EMPHASIS IN PSYCHOSOCIAL DIMENSIONS OF PHYSICAL ACTIVITY AND SPORT 
Number of Active Students = 7 

The study of the psychosocial dimension of physical activity and sport entails 
the science that seeks to understand how and why people affect each other as 
well as a study of the conditions within and among people and nations that 
influence the totality of their relationships. (Cratty, 1981) 

The body of knowledge concerning the psychosqcial dimensions of physical 
activity and sport encompasses those psychosocial constructs that influence, 
mediate or are affected by the acquisition, participation or performance 
patterning of the human organism. It investigates individual and societal 
relationships and is thought to include the study of mutual and shared 
relationships, institutions as well as cultural bonding • .. 
Topical analysis of psychosocial constructs such as personality, attribution, 
competition, cooperation, symbolic interaction, achievement motivation, learned 
helplessness, social facilitation, stress reduction and management as well as 
environmental impacts on the various socialization processes comprise the body 
of knowledge concerning this domain of study. Institutional mediators such as 
culture, law, race, religion, polity, education, group status, mobility and 
structure add still more dimensions to what Andreyj Wohl suggested was the study 
of the very essence of life. Indeed it has been recently estimated that over 
twenty-five million children participate in youth sport programs and that 60% 
of all North American's engage in various forms of physical activity. It is 
this magnitude of involvement which calls for the study of the psychosocial 
domain of physical activity and sport as a major area of emphasis. 

The psychosocial area of emphasis has long been recognized by the American 
Alliance for Health, Physical Education, Recreation and Dance (AAHPERD) and 
sport psychology (encompassing motor learning and motor control) and sport 
sociology comprise two of eight AAHPERD Academy structures. Both sport 
psychology and sport sociology have national and international organizations 
(i.e. North American Society for the Study of Sport Psychology and North 
American Society for the Study of Sport Sociology). The latter society was 
founded at the Committee of Institutional Cooperation (CIC) Big Ten Sport 
So~iology Seminar hosted at the University of Minnesota. Since 1968 the eie has 
hosted programs focusing on the body of knowledge of our profession. Sport 
Sociology was the eie's inaugural selection and psychological and sociological 
dimensions have dominated the eie Seminars {35%}. The University and its 
faculty have played a significant role in the AAHPERD, NASSS, NASPSPA, and ere 
development. 

Further evidence of the body of knowledge are the professional publications 
where psychosocial research may be found. These include some of the following: 

Journal of Sport Behavior 
Review of Sport and Leisure 
Journal of Sport and Social Issues 
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Journal of Sport Psychology 
Research Quarterly for Exercise and Sport 
International Journal of Sport Psychology 
ICHPER Journal 
Comparative Physical Education and Sport 
Arena Review · 
AKD Sociological Review 
The Physician and Sportsmedicine 

Institutions that house areas of study in the psychosocial domain include 
Maryland, Pittsburgh, Wisconsin, Arizona State, UCLA, Penn State as well as 
the international institutes in Tokyo, Stockholm, Rome, Paris, Moscow etc. 

The psychosocial area of emphasis is further represented as a significant 
dimension of Sports Medicine as recognized in the literature as well as Drs. 
Krotee and Weinberg serving in this capacity on the School of Medicine's Sports 
Medicine Institute Research and Development Committee. 

All course work for the psychosocial area of emphasis as well as the area itself 
(established in 1981) has been approved by the School's graduate faculty and 
have been supported by the following faculty who have and continue to play 
integrative roles in the development and implementation of the psychosocial area 
of emphasis. Some of the faculty (past and present) include Professors Bart, 
Beck, Borgi da, Cogan, Fox,· De no, Johnson, Johnson, Johnson, Maruyama, Reynolds, 
Skovho~t,.Salapactak11, Stoned, a~d Weinbherg. The bsuppor~ 

1
for dtheh_psychosocia~ area \ _ 

both w1th1n the o ege an w1thout as been su stant1a an t e area cont1nues ~ 
to grow and attract graduate students. 

The need and demand for the area of emphasis is reflected by the number of 
admitted and active Ph.D. students (5), the level of M.A. base support (7) as 
well as the number of Ph.D. students {3) in areas such as Educational Psychology 
inovlved in sport research. One physical education Ph.D. and two in Educational 
Psychology will be-graduated this Spring/Summer. The amount of current students 
and Ph.D. applicants interest in the psychosocial domain seem to represent an 
attractive and viable Ph.D. component for the School. 

Enrollment/Graduation 

1979-80 
1980-81 
1981-82* 
1982-83 
1983-84 

# Admitted 

NA 
NA 
1 
1 
4 

# Graduated 

NA 
NA 

0 
0 
1 

*Area of Emphasis Approved 1981-82 

Graduate: Sailes, Gary A. 1984. "Socialization of Black Athletes into Sport" 

Faculty: 
March L. Krotee -- FM in Physical Education J 
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John F. Alexander -- FM in Physical Education 
Mary L. Young -- FM in Physical Education 

Support Faculty: 

Richard Weinberg 

Roger Johnson 
David Johnson 
Gary Fine 

-- FM in Child Psychology; FM in Educational 
Psychology 

-- AM in Educational Psychology 
-- FM in Educational Psychology 
-- FM in Sociology 
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SAMPLE PH.D. PROGRAM IN PHYSICAL EDUCATION WITH EMPHASIS IN THE 
PSYCHOSOCIAL DIMENSIONS OF PHYSICAL ACTIVITY AND SPORT 

MG.JOR 

· *PE 5122 Applied Physiology 
*PE 5125 Advanced Philosophy of PE & Sport 
*PE 5126 Advanced Psychological and Sociological 

Dimensions. of Physical Activity · 
PE 8126 Seminar: Psychological and Sociological 

Dimensions of Physical Activity 
*PE 5980 Research Methodology 
*PE 8980 Research Problems 

PE 8981 Research Problems 
PE 5121 Contributions of Basic Science to 

Physical Education 
PE 5134 Perceptual-Motor Development in Childhood 
PE 5130 Motor Learning and Human Performance 
PE 5136 Psychology of Coaching 
PE 8330 Seminar: Motor Learning and Human 

Performance 
*EPsy 8260 Statistical Methods 
*EPsy 8261 Statistical Methods 
*EPsy 8262 Statistical Methods 

Soc 5371 Sociology of Sport 
Soc 5201 Introduction to Social Psychology 

SUPPORTING PROGRAM 

EPsy 5151 Structuring Learning: Social 

• 

Credit 

3 cr. 
3 cr. 

3 cr. 

3 cr. 
3 cr. 
1 cr. 
5 cr. 

3 cr. 
3 cr. 
3 cr. 
3 cr. 

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

53 cr. total major 

Psychological Approaches 3 cr. 
EPsy 5280 Computer Programming and Social Behavior 3 cr. 
EPsy 5130 Personality and Social Development 3 cr. 
EPsy 5150 Social Psychology of Education 4 cr. 
EPsy 5281 Introduction to Computer Operations, 

U of M Systems, SPSS 
Psy 5012 Psychology of Learning 
Psy 5201 Social Psychology 
Psy 5202 Attitutes and Social Behavior 
Psy 5101 Personality · 
Psy 8202 Advanced Social Psychology - Close 

Relationships 
Psy 5141 Psychology of Women 

*common requirements 

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

3 cr. 
4 cr. 

37 cr. total supporting program 
90 cr. overall total 

,.) 
t 
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RECENT PUBLICATIONS AND SCHOLARLY WORK 

Publications 

Krotee, M. L. •• A Cross Cultural Analysis of the Pervasiveness of Sport and 
Physical Activity." The Physical Educator, 36:149-153, 1979. 

Krotee, M. L. and LaPoint, J. D. ••A Sociological Analysis of Participation 
Patterning in Physical Activity and Sport:• Alpha Kappa Delta Sociological 
Review, 9:268-279, 1979. 

Krotee, M. L., Alexander, J. F., Chien, I-h., LaPoint, J. D. and Brooks, H. 
••The Psychophysiological Characteri sties of University Ice Hockey Players." 
In Science in Skiing, Skating and Hockey, J. Terauds and H. J. Gras (eds.), 
Del Mar, California: Academic Publishers, 1979. 

LaPoint, J.D., Johnson, D. W., Johnson, R. T. and Krotee, M. L. "Competitive, 
Cooperative and Individualistic Attitudes of University Ice Hockey Players." 
In Science in Skiing, Skating and Hockey, J. Terauds and H. J. ~ros (eds.), 
Del Mar, California: Academic Publishers, 1979. 

Krotee, M. L. and Bart, W.M. 11 Some Contributions of Ethology for Study of 
Sport Sociology," The Dimensions of Sport Sociology, M. L. Krotee (ed.), 
West Point, New York: Leisure Press, 1979. 

Viken, J., Krotee, M. L. and Stone, G. P. "Popular Erosion of Class Distinc
tions in the Mass Sport of Drag Racing. •• In The Dimensions of Sport 
Sociology, M. L. Krotee (ed.), West Point, New York: Leisure Press, 1979. 

Krotee, M. L. and West, P. "The Psychosocial Dimensions of Women in Sport. •• 
In Sport Psychology Symposium Proceedinys, R. Mechikoff (ed.), Duluth, 
Minnesota: ·university of Minnesota, 19 9. · 

Krotee, M. L. and Schwick, L. C. "The Impact of Sporting Forces on South 
African Apartheid." Journal of Sport and Social Issues, 3:33-42, 1979. 

Krotee, M. L. "The Rise and Demise of Sport: A Reflection of Uruguayan 
Society :• The Annals of the American Academy of Political and Social 
Science, 445:141-154, 1979. . 

Krotee, M. L. and LaPoint, J. D. "Sociological Perspectives Underlying Par
ticipation in Physical Activity." In The Dimensions of Sport Sociology, 
M. L. Krotee (ed.), West Point, New York: Leisure Press, 1979. 

Young, M.L. and Cohen, D. "Self-Concept and Injuries Among Female College 
Tournament Basketball Players." American Corrective Therapy Journal, 
33:143-146, 1979. 

Krotee, M. L. "Personality .Assessment as Applied to Athletes and Athletic 
.Groups." In J. D. LaPoint, The Organization and Management of Sport, 
Dubuque, Iowa; Kendall/Hunt Publishing Company, 1980. 
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Krotee, M. L., Chien, I-h., and Alexander, J. F. 11 The Role of Psychosocial 
Study in Physical Activity and Sport.•• Asian Journal of Physical Education, 
3:83-89, 1980. 

Yiannakis, A. and Krotee, M. L. .. Cross-Cultural Dimensions of Sport Sociology ... 
Journal of Physical Education and Recreation, 51:9, 41-42, 1980. 

Krotee, M. L. 11 The Effects of Various Physical Activity Situationai Settings 
on the Anxiety Level of Children ... Journal of Sport Behavior, 3:158-164, 
1980. 

Krotee, · M. L. · 11 The Cross-Cultural Dimensions of Sport Psychology... Journal 
of Physical Education and Recreation, 51:9, 48-49, 1980. 

Krotee, M. L. 11 Sports Medicine: Benefits of Physical Activity and Sport." 
Arena Review, The Institute for Sport and Social Analysis, New York, 4:1-3, 
1980. 

• 

Krotee, M.L. 11 The Effect of Physical Activity on Various Psychosocial Constructs 
of University Students.•• The Review of Sport and Leisure, 5:69-78, 1980. 

Krotee, M.L. and Lincoln E.S., 11 Sport and Law, .. Choice, 18:1055-1065, 1981. 

Krotee, M.L., 11 Sociol-ogical Perspectives of the Olympic Games... In 
Olympism, J. Segrave and A. Chu (eds.), Champaign, Illinois: Human 
Kinetics Publishers, Inc., 1981. 

Krotee, M.L. 11 The Battle of Sexes: A Brawl in the Locker Room,.. Journal of 
Sport and Social Issues, 5:15-23, 1981. 

Krotee, M.L. ..Issues, Problems and Sociological Perspectives of the Olympic 
Games,". ICHPER Asian Journal of Physical Education, 4:78-97, 1981. 

Krotee, M.L. "The Saliency of the Study of International and Comparative 
Physical Education and Sport," Comparative Physical Education and 
Sport, 8:23-27, 1981. 

Young, M.L. 11 Comparison of Self-Concepts of Women High School and College 
Tournament Basketball Players ... Research Quarterly for Exercise and 
Sport, 52:286-290, 1981. 

Young, M.L. and Cohen, D. 11 Self-Concept and Injuries Among Female High 
School Basketball Players ... Journal of Sports Medicine and Physical 
Fitness, 21:55-61, 1981. 

Bart, W.M. and Krotee, M.L., 11 A Comparative and Cross-Cultural View of the 
Study of Quality of Life ... In The Dimensions of International and 
Comparative Physical Education and Sport, M.L. Krotee and E.M. Jaeger (eds}, 
West Point, New York: Leisure Press, 1984. 

Hanafy, E.H. and Krotee, M.L. 11 A. Model for International Education 
Comparison: Middle East Perspective .. In The Dimensions of International 
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and Com arative Ph sical Education and S ort, M.L. Krotee and E.M. 
Jaeger eds. , West Point, New York: Leisure Press, 1984. 

Krotee, M.L. "The Role of Comparative and International Physical Education 
and Sport in Modern Society.'' In The Dimensions of International and 
Com arative Ph sical Education and S ort, M.L. Krotee and E.M. Jaeger 
eds. , West Po1nt, New ork: Leisure Press, 1984. 

Johnson, R. T., Bjorkland, R., and Krotee·, M.L. "The Effects of Cooperative, 
Competitive and Individualistic Student Interaction Patterns on 
Achievement and Attitudes of the Golf.Skill of Putting." 
Research Quarterly for Sport and Exercise, (In Press) 

Presentations 

Krotee, M. L. and J. D. LaPoint.* A Sociological Analysis of Participation 
. Patterning in Physical Activity and Sport. Paper presented at the Ninth 
· Annual Alpha Kappa Delta Research Symposium, Richmond, Virginia, February 

15, 1979. 

Krotee, M. L. The Cross Cultural Dimensions of Scientific Inquiry: Paper 
presented to the joint ARAPCS and Sport Sociology Academy, New Orleans, 
Louisiana, March 15, 1979. 

Schwick,* L. C. and Krotee, M. L. Is the Sport Apartheid Bottle Empty? Paper 
presented to the Research Section pf the Sport Sociology Academy, New 
Orleans, Louisiana, March 19, 1979. 

LaPoint, J. D. and Krotee, M. L. A Sociological View of Sports Participation 
Patterning. Paper presented to the Research Section of the Sport Sociology 
Acade~, New Orleans, Louisiana, March 19, 1979. 

Krotee, M. L. and West, P. A Study of the Psychosocial Dimensions of Female 
Athletes. Paper presented to the Research Secion of the Central District 
AAHPER, Lincoln, Nebraska, April 7, 1979. 

Krotee, M. L. and West, P. The Psychosocial Dimensions of Women in Sport. 
Paper presented to the Sports Psychology Symposium, Duluth, Minnesota, 
May 10, 1979. 

Krotee, M. L. and LaPoint, J. D. The Psychosocial Aspects of Physical Acti
vity and the Young Child. Paper presented to the National Conference 
on Elementary Physical Education, Brainerd, Minnesota, June 11-15, 1979. 

Krotee, M. L. Sport Psychology Applied to Coaching. Paper presented to 
the United States Soccer Federation, St. Louis, Missouri, July 18, 1979. 

Krotee, M. L. The Psychological Aspects of Coaching. Paper presented to 
the United States Soccer Coaching School, Colorado Springs, Colorado, 
August 13, 1979. 
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Krotee, M. L. The Psychological Factors Affecting Performance. Paper pre
sented to.the United States Soccer Federation Olympic Coaching Conference 
Tampa, Florida, January 11, 1980. · 

Krotee, M. L. Sport Psychology. Presentation to the National Soccer Coaches 
Association of America, Philadelphia, Pennsylvania, January 18, 1980. 

Krotee, M. L. Sociological Perspectives of the Olympic Games •. Paper pre
sented to th~ joint Research Sections of the Sociology and Philosophy 
Academies, Detroit, Michigan, April 10, 1980. . 

Krotee,·M. L. Psychology and the Adolescent Athlete. Paper presented to 
the Northland Chapter of the American College of Sports Medicine, 
Minneapolis, Minnesota, April 26, 1980. 

Krotee, M. L. and Krampf, H. Physical Activity and the Retarded Child. 
Paper presented to the Minnesota Special Olympics, Moorhead, Minnesota, 

· May 27, 1980. 

Krotee, M. L. The Theory and Practice of Psychosocial Research in Sport 
and Physical Activity. Presentation to the faculty and students of Hong 
Kong University, Hong Kong, August 14, 1980. 

Krotee, M. L. The Psychosocial Study of Sport: Theory and Application of 
Research Design. Presentation to the faculty and students of the Chtnese 
University, Hong Kong, August 15, 1980. · 

Krotee, M. L. The Psychosocial Study of Sport and Physical Activity. Paper 
presented to the Pacific Cultural Foundation in cooperation with the 
International Federation of Physical Education, Taipei, Republic of 
China, August 22, 1980. 

Krotee, M. L. ·Order and Disorder in Intercollegiate Athletics: The Battle 
of the Sexes. Paper presented to the First Meeting of the North American 
Society for the Study of Sport Sociology, Denver, Colorado, October 19, 1980. 

Krotee, M.L. Sport, Physical Activity and Retardation. Paper presented for 
the Joseph P. Kennedy Foundation to the United States Soccer Coaching 
School, Evansville, Indiana, July 7, 1981. 

Krotee, M.L., Iau-hoei Chien, and M.G. Davis. 
Comparative Physical Education and Sport. 
National Conference on Elementary Physical 
Minnesota, August 11, 1981. 

Cross Cultural and 
Paper presented to the 
Education, Brainerd, 

Young M.L., Physical Fitness, Estimation of Fitness and Physical Ability, 
and Self-Concept. Paper presented at Research Section, AAHPERD National 
Convention, Boston, Mass., April, 1981. 

Krotee, M.l., Psychosocial Dimensions of Physical Activity and Sport. J 
Nara Society of Physical Education and Sport. Nara, Japan, March 25, 19~2. 
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Krotee, M.L., The Dimensions of Sociology of Sport. Japanese Society for 
Sport Sociology. National Center of Study, Shimabara, Japan, March 27, 1982. 

Krotee, M.L., The Diffusion of Sport into American Culture. Tenri University 
Faculty of Physical Education. Tenri City, Japan, March 30, 1982. 

Krotee, M.L., The Dimensions of Comparative Physical Education and Sport .. 
Japanese Association for University Physical Education and Sports. 
Kyoto, Japan, March 31, 1982. · 

Krotee, M.L., The Status of Physical Education and Sport in American Culture. 
Japanese Society of Physical Education, Yokahama National University, 
Yokahama, Japan, April 3, 1982. 

Krotee, M.L., The Science of Sport Psychology: Method and Application. 
Crown Colony of Hong Kong Urban Council, Recital Hall, Hong Kong, 

. Apri 1 r, 1982. 

Krotee, M.L., The Psychosocial Analysis of Physical Education and Sport. 
Presentation to the National Society of Physical Education, Taipei 
Republic of China, April 14, 1982.. · 

Krotee, M.L., Sport and Society. Presentation to the National Taiwan 
Normal University Faculty and Students~ Taipei, Republic of China, 
Apri 1 14, 1982. 

Krotee, M.L., The Dimensions of Comparative Physical Education. Presented 
to the Faculty and Students of Taipei College of Physical Education, • 
Taipei, Republic of China, April 19, 1982. 

Krotee, M.L., The Practical Applications of Sport Ps~chology. Presented 
to Olympic Coaches, Chinese Olympic Village, Kaohs1ung, Republic of 
China, April 25, 1982. 

Krotee, M.L., The Psxchosocial Dimensions of Physical Education and Sport. 
Presented to the M1nistry of Education and Coaching Federations of 
Thailand, Putumvan, Thailand, May 3, 1982 • 

. Krotee, M.L., Comparative and Sociological Implications for Sport. 
Presentation to the faculty of the Bahrain Sport Institute, Manama, 
State of Bahrain, May 15, 1982. 

Krotee, M.L., The Theoretical Implications of Health and Lifestyles. 
Bahrain University of Health Sciences, Manama, Bahrain, May 16, 1982. 

Krotee, M.L., Psychological Implications of Sport and Coaching. Saudi _ 
Arabian Sport Institute, Dhrahan, Kingdom of Saudi Arabia, May 18, 1982. 

Krotee, M.L. The Role of Comparative and International Physical Education 
and Sport in Modern Society. Presented to the International Society of 
.Comparative Physical Education and Sport. Minneapolis, Minnesota, July, 
1983. 
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Krotee, M.L. The Role of the Study of International Physical Education 
and Sport in Society. Presented to the International Sports Dialogue, 
Inter-University Centre of Post Graduate Studies, Dubrovnik, Yugoslavia, 
April 4, 1983. 

Krotee, M.L. The Role of Physical Education and Sport within the Process 
of Global Education. Paper presented to the International Relat1ons 
Council of AAHPERD. Minneapolis, Minnesota, April 7, 1983 •. 

Campbell, J.M. and Krotee, M.L. An Investigation of the Socialization 
of Female Basketball Players. Presented to the Research Consortium 
of AAHPERD. Minneapolis, Minnesota. April 9, 1983. 

Donlon, D.J., Weinberg, R., and Krotee, M.L. Satisfaction Received 
Through Sport Participation. Presentation to the North American 

·society for Sport Psychology. East Lancing, Michigan, Ma~, 1983. 

..) 
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MAJOR AREAS 
OF Ef.PHASIS P.E. 

.adapted PE 

.administration 

.anatom_y 

.biomechanics 11:1 

.curriculum 

.exercise ohys. 12:3 

.meas/evaluation 4:1 

.motor learn/devel 
• therapeutics 
• social /psych 7:1 
• hi story /ohil os. 
.early_ childhood 7:1 
.biofeedback/ 
ergonomics/ 
biochemistrY 

.health promotion 
REQUIRED COURSES 
• stati sties X 
.research methods 
- bioohvsical 
- historical/philo X 
- soci o-psych. X· 

REQUIRED CORE X 
• generic to researct 
sta ti sties X 

.generic to disci-
pl i ne x. 

-- ~----~ 

*student:advisor ratio 

• 

J 

TABLE 1 

REPRESENTATIVE PH.D. PROGRAMS IN PHYSICAL EDUCATION 

Areas of Emphasis - Student/Advisor Ratios 

BIG 10 
PUR-

MICH IOWA MSU WIS DUE TENN 

2:2, 2:1 2:1 
4:1 
2:1 
8:1 3:2 6:1 4:2 
1:1 2:2 4:4 

15:4 4:1 5:3 25:5 10:3 ·8: 2.-~ 
1:1 4:2 

5:1 2:1 4:2 8:3 2:2 5:2.~ 
8:1 

3:2 3:1 
3:T 2:2 

-s: 5 
··" 

X X X X • X X 
X X 

X X X 
X 

X X 

X X X 

X X 

..) 

OTHERS 
PENN SOUTH 

MASS ARIZ STATE CAL NEB 

0:1 5:1 
18:3 

1:1 4:2 2:1 6:2 

3:2 6:5 6:3 28:3 8:2 

2:1 3:2 1:1 

3:_1 3:1 
8:2 0:1 

1:3 

X X X X X 
X X X X 

X X X X 

DREG MD 

2:2 
3:1 6:2 

13:2 

13:2 32:7 

7:2 8:2 
I 

9:1 9:4 
2:2 4:2 

X X 
X 

X 

X 

X 

...) 



·February 15,·1985 

To: 

·. 
From: 

Re: 

J. Alexander, C. Carrier, S. Clark, M. Davison, 
K. Howey, D. Lewis, V. Mueller, H. Pick, R. Schriener 
G. Swanson, R. Voelker 

J. Plack, Professor, Physical Education~ 
The Review of the Graduate Program in Physical Education 
with Special Reference to the Emphasis in Early Child~ood 

Dr •. Lela June Stoner, the Coordinator of the Physical Education 
Prog~ac, and Dr. John Alexander, the Director of Graduate 
Studies in Physical Education, have requested that I respond 
in wr1.ting to the Subcouncil's December 19 criticisms of the 
area of emphasis in Early Childhood Physical Education. I 
have agreed to do so,· but I would first like to comment on the 
review process as it has been conducted over the last two years. 

It appears that the entire review process has been characterized 
by a total absence of criteria. One doesn't have to look very 
far to adduce evidence to support this observation. First, the 
faculty has never been given a statement of the standards which .) 
were, or would be,· applied to all graduate programs in the College. · 
I tried to obtain them from Dean Howey, but I was unsuccessful. 
Second, the judgments about our program have been characterized 
by numerous 1.nconsistencies. Criticisms were rarely stated in 
generic terms, but were usually addressed to the same two emphases, 
even though the criticism applied to one or more of the other 
areas. Not only does this raise questions about what the standard 
might be, but also causes concern about the Subcouncil's 
objectivity. Third, each cycle of the review process produced 
new and different criticisms, which should not happen if the 
evaluation were conducted through the use of predetermined 
expectancies and standards. 

At this juncture it seems reasonable to request that the Subcouncil 
engage in a constructive effort to identify the criteria which 
underlie its judgments. Ideally, this should be done before any 
graduate program in the College be forwarded to the P & R Council. 

I will now turn my remarks to the Subcouncil's latest, and 
hopefully final, criticisms of the emphasis in early childhood 
education for physical educators. I will address each issue in 
item seven of your minutes, but because the statements were 
not cohesive I have taken the liberty of combining related 
issues. 

J 
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'!The a:-ea of emphasis in 'early childhood.; has limited linkage 
to the nain body of knowledge in physical education as presented 
in the Overview of Physical Education Programs' earlier part of 
the.ir document. :-•• The rationale for this area appears to be· 
that it is a synthesis of several dimensions as explained on 
page 21, rather than -a common and clearly defined area of study 
with a scholarly tradition •••• The area of emp~asis in 'early 
childhood does not appear to have a strong conceptual basis in 
physical education. In addition, there is an inadequate number 
of faculty in the School who can contribute to this area of 
emphasis." 

The expectation that the description of each area of emphasis 
shorild inclu~e a statement that articulates its "linkage" to 
the main body of knowledge in physical education is a new one. 
No~etheless, I believe that I have done so by indicating that 
the primary objective of study in the early childhood emphasis 
is to, " ••• develop an understanding of how young children 
a·cquire and refine motor skills, along with the development of 
the pedagogical skills necessary to design, implement and 
evaluate effective activity programs." To meet this objective 

_ the.PhD student must have an understanding of the scientific 
bases of the.discipline as that knowledge applies specifically 
to young children, and must also master the pedagogical skills 
necessary to work effectively in a preschool or elementary school 
setting. Thus, EVERY course offered in physical education has 
the potential. to contribute to the student's development, but 
logistical constraints mandate selectivity. Consequently, 
students' programs vary as a function of past experience and 
cu:rent professional goals. Clearly, this area of emphasis 
has a "linkage" to the main body of knowledge which is at 
least equal to that of the other areas, and is probably stronger 
due to its synergistic nature. Finally, all faculty members 
in the School can contribute to the area as evidenced by the 
fact that each of them need only use young children as their 
subjects rather than adopting the convenience of soliciting 
college students for study. 

"The document does not identify a body of research literature 
rel~ti~g to this area •••• No research journals focusing on 
the· area are noted, nor are these (sic) learned societies which 
are pr~~arily concerned with.this area of study identified .•. 
:here ~as been very little research or scholarly work in the 
School related to the area." 

~~e to the unique nature of this area of emphasis, any journal 
that publishes research related to children and/or physical 
activity is an appropriate outlet for the dissemination of 
in~ormation. If the identification of specific journals is 
required, the following are representative but not exhaustive. 
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American Journal of Sports Medicine 
International Journal of Sports Medicine 
Journal of Human Movement 
Journal of Physical Education, Recreation and Dance 
Journal of Sport Behavior 
Journal of Sport Psychology 
Journal of Sport and Social Issues 
Journal of Sports Medicine 
Journal of Teaching in Physical Education 
Motor Skills: Theory Into Practice 
Research Quarterly for Exercise and Sport 
Review of Sport and Leisure 

Learned Societies 

The Council of Physical Education for Children 
The Adapted Physical Education Academy 
The Curriculum Academy 
The Motor Development Academy 
The Sport· Psychology Academy 
The Sport Sociology Academy 
The Measurement and Evaluation Council 
The Physical Fitness Council 
The Therapeutic Council 

"It should also have advanced 8-xxx level courses in the major 
and related areas (e.g., it now has no related 8 xxx level 
courses in eithe~ PE, C&I, or CD)." 

The issue related to 8 xxx level courses in PE was addressed 
in the review prior to this one and it doesn't seem necessary 
to restate the Division's response. With reference to courses 
in C&I or CD, I would identify the following as having the 
potential to be included in a student's program. 

C&I 
C&I 

C&I 
C&I 
EPsy 
EPsy 
EPsy 

8305 
8309 

8416 
8600 
8312 
8500 
8508 

Instructional Delivery Systems 
Instructional Systems: Development & Management 
Theory 
Curriculum & Instructional Systems Seminar 
Curriculum Implementation and Change 
Personality Appraisal in Children and Adolescents 
Survey of Special Education Problems 
Seminar~ School Psychology 
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CD 8301 Advanced Child Psychology 
CD 8310 Seminar:. Current Issues in Child Psychology 
CD 8327 Ethology of Child Behavior 
CD 8329 Genetics and Development 
CD 8333 Advanced Social Development 
CD 8341 Advanced Perceptual Development 
CD 8342 . Advanced Cognitive Development 

• CD 8345 Advanced Language Development 
CD 8355 Behavior of Preschool Children 

~~Y or the foregoing courses could articulate with a student's 
predo~i~ant.interest in physical activity for the young child. 
However, .the selection would be idiosyncratic to the individual's 

· :1eeds a~d, therefore, would not be identified as "required." 
~is approach is in keeping with the Graduate School's policies 
concerning the individualizing of the PhD program and I assume 
that the Subcouncil supports and adheres to these policies. 

If this response does.not satisfy your concerns to the extent 
that all specific criticisms of the emphasis in early childhood 
will be eliminated from the report forwarded to the P & R Council, 
please inform me as soon as possible. Thank you. 

c. cc: L.J. Stoner, Coordinator of the Physical Education Program 
J. Schultz, Acting Director of the School 
W. Gardner, Dean 
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February 7, 1985 

College of Education 

Division of Physical Education and Dance 
School of Physical Education, Recreation, 
and School Health Education 
Cooke Hall 
1900 University Avenue S.E. 
Minneapolis, Minnesota 55455 

(612) 373·4218 

To: J. Alexander, c. Carri~r, S. Clark, M. Davison, K. Howey, D. Lewis 
V. Mueller;. H. Pick, R. Schreiner, G. Swanson,. and R. Voelker 
(recorder).· 

From: Jacqueline Shick 

Re: Item 8 from the "Summary of College of Education Graduate Subcouncil 
Meeting-December 19, 1984" 

This memo is in response to the criticisms, of the Ph.D. emphasis in 
"measurement and evaluation" in physical education, which were set forth 
in the summary of the College of Education Graduate Subcouncil meeting 
of December 19, l9.84. I received the summary on Ja~uary 22, accompanied • .) 
by a memo (dated January 10, 1985) from J. Alexander. I know of no reason · 
for delay in my receipt of the communications. We had a faculty meeting 
on January 19, and nothing was said about either the memo or the summary 
at that time. 

One criticism indicated that "this area of emphasis, appears to be a 
major in Educational Psychology with a supporting field in Physical Education." 
This comment must arise from the fact that, for this emphasis, all of the 
"outside" courses are in the same department; whereas, for the other areas, 
the "outside" courses come from several departments. To compare the measure
ment and evaluation emphasis with the other emphases receiving little or no 
criticism should prove instructive. I selected these areas assuming they 
must represent the "standard." 

Area of Eophasis Number of PE Credits in Area Total Number of PE Credits 

Biomechanics 22 62 

Exercise Physiology 17 34 

Measurement and Evaluation 18 59 

Psychosocial Dimensions 6* 36 

* +3,. if one would count Psychology of Coaching 
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t,~at then is your standard for such judgement? No specific.or consistent 
criteria seem to have been applied. 

A second criticism was concerned with the fact that there are no area-related 
8xxx-level courses in Physical Education. This is quite true. If. however, 
one looks at 8xxx-level courses in Biomechanics and Exercise Physiology, one 
will find 2 .and 1, respectively. Therefore. I would assume that. if I were 
to have ~ 8xxx-level course in the area, this would meet the crite.rion. 

. . 
Although I c~nno~ be certain, it seems that the fact that "most of the area 
related courses in physical education are practica" must serve to make them 
subject to denigration. Perhaps it will help to lessen such a view if the 
·committee were to be apprised of the requirements of such a course under 
the measurement rubric. At this time (winter quarter. 1985), 21 students 
are enrolled in PE 5161 Practicum: Construction of Motor Performance Tests 
for 3 credits. Each student must devise or revise a motor performance test 
and must test a minimum of 25 subjects. Test-retest reliability must be ·· 
determfhed. Evidence of logical validity must be provided. Either criterion
referenced or construct validity must be determined. In addition. students 
must take two examinations. One test will involve statistical computation 
including correlation (Pearson Product-Moment and Spearman Rank-Difference 
formulas), t tests (related and independent samples). and ANOVA (for group 
differences-and repeated measures for intraclass reliability). The second 
test will cover concepts related to theory, test construction, and statistics. 

With respect to my mention of the Research Quarterly for Exercise and Sport, I 
did not intend that that should be construed as the only research journal in 
which persons in measurement might publish. I cited the Research guarteflY 
·as evidence that our profession views measurement and evaluation as a 
definitive area of study within the field. I do not believe that a listing 
of research journals is particularly instructive, but I will state that, 
depending upon the topic, persons in measurement have published in many of 
the research journals l~sted by my colleagues in the other areas of emphasis 
The specific area, such as dance. exercise physiology. or biomechanics, may 
dictate the specific journal as may the population such as the young child 
or those persons with handicapping conditions. 

A further statement was made regarding my proposed "support faculty." That 
statement indicated that, "there also was no evidence that 'support faculty' 
were doing research in this area of physical education." Those persons were 
not listed as "support faculty" for their expertise in physical education 
but instead for expertise in general measurement and in statistics. Attached 
are copies of recent articles written by people in measurement which exemplify 
the need for such expertise. 

The other criticism listed deals with the matter of "very limited student 
demand (i.e., only one student has been admitted in the past five years)." 
This statement, at least the portion in parentheses, is correct. In an 
earlier draft of our "review" document, I explained why I felt this was so. 
On the advi~ of our director of graduate studies, I removed that paragraph 
from more recent drafts. I feel that I should attempt to explain it to you. 

Not only have I not been actively recruiting students to study in the area o·f 
measurement and evaluation, I have been actively discouraging them from doing 
so. The reason for that is that, in recent years, I have not been assigned 
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to teach graduate courses in measurement and evaluation during the academic 
year. Thus, I felt th~t to encourage students to come to Minnesota to study 
in this area would be unfair to them. My schedule has been as follows: 

Fall: 

Winter: 

Spring: 

PE 3150 
PE 5980 

PE 3150 
PE 1871 

PE 1871 
PE 5985 

Introduction to Evaluation 4 cr. 
Research Methodology ~ cr. 

Introduction to Evaluation 4 cr. 
Introduction to Ph~sical Education 3 cr. 

Introduction to Physical Education 3 cr. 
Application of Research 3 cr. 

You will note that, for two quarters, I have been teaching an undergraduate 
~lass which is not in my declared area of expertise. · Such an offering has 
been necessary because it is required of students in both undergraduate 
major emphases (teaching and sport and exercise science). I was a~ked to ·· 
tea~h this class and have done so to serve the needs of the department. 
This year, at last, only one section of the undergraduate evaluation course 
was offered, and we were able to offer PE 5161 Practicum: Construction 
of Motor Performance Tests (enrollment=21). This turn of events leads me 
to believe that recruitment, or at least encouragement, of students is now 
possible. It hardly seems fair that, because I have responsibly carried out 
the assignments made by my department, I should be subject to such criticism 
and possibly even be penalized for meeting my departmental obligations. I 
suppose, however, that I should not be surprised because it ~s preci~ely what 
I have found in the past; I am unable to receive fair and just treatment 
within the confines of the College of Education. 

cc: L. J. Stoner 

J 

J 



Report to the Academic Vice President on 

Cycle III Planning in the Graduate School 

I. Internal Operations 

A. Student Related Activities 

l. Admissions and Recruiting 

The Graduate School traditionally has operated as a 11 quality 
control mechanism 11 in the admissions process. It has been 
primarily concerned with the consistent and regorous appli
cation of admission standards set by the various programs. 
Much of the emphasis has been placed on the evaluation of 
marginal applications in programs with less stringent stan
dards and under pressure to increase graduate enrollments. 
The emphasis is changing with a new focus upon recruiting 
high quality graduate students as well as keeping out low 
quality students. 

The number of seniors graduating from colleges and univer
sities around the country begins falling off in the spring of 
1986 and continues at lower rates well into the l990 1 s. At 
the same time, the number of major graduate schools e.g. the 
University of California and the University of Texas, are 
deliberately planning to expand their graduate school 
population. This means there will be much more competition 
for high quality students. 

Andy Hein and his staff have, during the fall quarter, inter
viewed 20 directors of graduate studies in major programs 
throughout the University in an attempt to find out the kinds 
of problems they have in recruiting quality students and 
to learn what the office in the Graduate School can do to 
facilitate their activities. 

2. Student Programs and Graduation 

The monitoring of degree requirements and clearance for 
graduation continues as a function of the Graduate School 
office and begins with the submission of a degree program 
outlining all of the course work to be presented for the 
degree. We are currently polling all major fields to deter
mine whether the criteria for assigning warnings and holds 
to our students remain valid or should be revised. The 
current system was put in place in the early l970 1 s. The 
criteria identified critical junctures in a student 1 S 
progress by which certain requirements must be met. 

On July l, 1984, the Graduate School went to a system of 
monthly graduation under which students who pay their degree 
application fee by the first working day of the month and 
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complete all academic requirements by the last day of the ~ 
month will graduate as of the last working day of that month. . 
We are currently represented on a University wide task force 
examining the possibility of automating the degree clearance 
process. 

3. Fellowships 

The Graduate School Fellowship Office administeres a number 
of internal fellowship programs, including the first-year 
Graduate School Fellowship and the Doctoral Dissertation 
Fellowship, and maintains an advising service and a self
help library to assist students in identifying external 
funding sources. The office also administers the National 
Science Foundation Fellowship program, and conducts the 
screening for several international competitions including 
Fulbright Scholarships, German Academic Exchange Service 
(DAAD) awards, and the Luce Scholars Apprenticeship program. 

The State Legislative support for graduate fellowships is 
presently budgeted at $2.5 million per year. Approximately 
half of this budget supports the University-wide competitions 
for Graduate School Fellows and Doctoral Dissertation 
Fellows, and half is allocated directly to graduate programs/ 
departments, for the purpose of improving program quality, 
for their discretionary use in supporting graduate students. 

4. Minority Student Affairs 

The Graduate School •s Office for Equal Opportunity in Graduate 
Study assists graduate programs with the identification and 
retention of minority graduate students. Graduate School 
staff members represent the University at graduate education 
conferences and fairs, assist minority students with the 
application process and conduct graduate education information 
seminars for colleges in the metropolitan area. Since 1970, 
$50,000 in legislative funds has been made available each 
year to supplement support to minority students by departments. 
For the 1983-1985 biennium an additional $100,000 was made 
available in the form of a Legislative Special award, thereby 
increasing the annual fund to support minority students to 
$100,000 per year. This new funding has allowed the Graduate 
School to hold a fellowship competition with fellowships 
worth $6,500 plus tuition, equal to those offered in the 
general Graduate School Fellowship competition. For the 
first time a wider variety of departments, representing areas 
of study not traditionally chosen by minority students at 
Minnesota, nominated strong candidates for the fellowships. 
In addition, some funds were used to offset the cost of 
bringing prospective minority students to campus for 
recruitment visits. Comments from participating departments 

J 
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5. 

indicate that increasing the size of the fellowship and 
providing supplemental funds to bring prospective students to 
campus helped strengthen departmental recruitment efforts 
directed at minority students. 

Relations with Admissions and Recrods 

Recognizing that the demographic data indicate a decline in 
the traditional pool of Graduate School applicants and that 
the competition to enroll those qualified will become more 
intense, major efforts are underway to more efficiently 
handle the applications which we receive and to develop a 
more personal communication with the applicants. We have 
entered into an agreement with Admissions and Records to 
participate in the central applicant file system which we 
hope to have in place in less than a year. This represents 
an automation of the applicant system which should move 
files more rapidly and enable us to respond to inquiries 
about the status of applications almost instantly through an 
on-line access system. The financing is through Graduate 
School funds transferred to Admissions and Records during FY 
85 and FY 86. (Cost to Graduate School: $75,000.) 

B. Governance 

c. 

Policy and Review Councils now meet once a quarter rather than 
two or three hours a quarter and their agendas are more policy
oriented with housekeeping duties (courses, graduate faculty 
membership) relegated to subcommittees. This same policy and 
consultation-with-the-Dean role is even more true of the Executive 
Committee which meets about twice per quarter (cf issues on 
program ratings, tuition, financial aid). Process now underway 
to systematically rotate new members onto the Executive Committee. 
The Dean attends almost all P and R Council meetings to discuss 
crucial issues. 

New Equipment 

The Data Committee of the Graduate School, composed of a half
dozen senior staff, has been at work for most of fall quarter 
1984 seeking a central processing unit (minicomputer with 20 
work stations) with word processing and data processing capa
bilities. Bids from ten vendors were received and are being 
evaluated for a final purchasing decision in January. The system 
will primarily benefit student services (admissions, matriculation, 
and graduation) bu~ will provide opportunities for budgeting, 
research, fellowsh1ps, and general office administration. The 
systems should streamline the admission process and enable the 
Graduate School to access data for quality monitoring and 
reports. When the system is up and operating we will begin to 
explore computer hookups with departments. 



II. Research and Related Activities 

A. General Research Fund and Medical Cancer Fund 

B. 

c. 

The Graduate School plays a major role in allocating University 
resources for the support of faculty research, scholarship and 
artistic activities. During the past fiscal year, the dean 
distributed some $1.5 million in general research funds and 
$.5 million in medical-cancer research funds on the basis of 
recommendations by two faculty committees, the General Research 
Advisory Committee (GRAC) and the Health Sciences Research 
Advisory Committee, respectively. These funds are used as seed 
money for new faculty, for new projects by more senior faculty, 
for multiuser equipment, for research in areas lacking alterna
tive sources of support, and for research needs during temporary 
lapses in outside support. Owing to limited funds, only about 
40% of applications can be funded, leaving many worthy projects 
unsupported. During the past two years we have made improvements 
and simplifications in the review procedures, but have been unable 
to solve the problems raised by the limits of the funds. 

Summer Research Fellowships 

The Graduate School also awards about 60 Faculty Summer Research 
Fellowships, again with the advice of a faculty committee. Here 
the need is especially great and many meritorious applications 
must be turned down. During the past two years, the award process 
has also been facilitated by some new procedures, e.g. computer 
printout, but the lack of funds has been an overriding concern. 

Set-up Packages 

In order to increase the University•s ability to recruit the 
best new faculty and to facilitate their initial research 
activities, we have begun a new procedure for providing set-up 
packages (see attached memo to Kenneth Keller and A. J. Linck, 
dated 16 March 1984). In our view this procedure has greatly 
improved the process and has been generally satisfactory, 
although there is still room for administrative simplification. 

D. Matching Funds for Equipment 

We have also proposed a more regularized procedure for evaluat
ing requests for matching funds for equipment (see memo to 
A. J. Linck, dated March, 1984, and the memo to Deans, Department 
Heads and Chairs, dated 23 April 1984). We have suggested that 
the Graduate School act as the central clearing house for re-
quests and provides a merit review through its advisory committee(s). 
This p~oce~ure is an improvement over the earlier ad hoc process, 
but st1ll ~s cumbersome and the ultimate source(s)-of matching 
funds rema1ns unclear. discussions aimed at refining the 
procedure are under way. 
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E. Unused and Outdated Equipment 

A final area, still in proposal form (see memo to Kenneth Keller, 
dated 9 January, 1984), involves the redistribution of unused 
and outdated equipment. The memo, which discusses the major 
issues, is especially timely now given the recent incorporation 
of the Graduate School into the procedures for approving transfer 
and/or sale of research equipment. 

J 



III. Graduate Programs 

A. Program Reviews 

The second cycle of program reviews is underway following the recom
mendations made by the Task Force on Graduate Education and Research. 
The following reviews have been begun or are scheduled: 

1983-84 Child Psychology, Horticultural Science, Mathematics, 
Soil Science, Spanish and Portuguese 

1984-85 Agricultural Engineering, Anthropology, Civil and Mineral 
Engineering, Educational Administration, English, Home 
Economics (Design, Housing and Apparel), Physics and 
Astronomy, Public Affairs, Statistics 

B. Degree Program Additions, Deletions and Modifications 

Since Dean Holt assumed office on 12/16/82, the Graduate School 
Executive Committee (and where required, the Board of Regents) 
has approved the following degree program additions, deletions, 
and modifications: 

Program Additions 

Master of Landscape Architecture degree (approved by Executive 
Committee 3/l/83) 

M.S. (Plan B) degree in Microbial Engineering (12/9/83) 

M.A. degree in East Asian Studies (5/8/84) 

M.S. degree in Biomedical Engineering (5/8/84; not yet approved 
by HECB) 

minor in Neuroscience for the Ph.D. degree (5/8/84; not yet 
approved by HECB) 

M.S./Ph.D. degree in Veterinary Biology (ll/20/84; not yet approved 
by HECB) 

Program Deletions 

Ph.D. degree in Obstetrics and Gynecology (3/l/83) 

M.S. and Ph.D. degrees in Operations Research (final consideration 
of motion to discontinue program, 3/l/83) 

Ph.D. degree in Dermatology (5/5/83) 

Ph.D. degree in Urology (5/5/83) 

M.A. degree in History at Duluth (5/5/83) 
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Specialist in Education Certificate programs in Business Education 
and Distributive Education (6/2/83) 

M.S. and Ph.D. degrees in Medicine (2/28/84) 

Ph.D. degree in Pediatrics (2/28/84) 

Ph.D. degree in Psychiatry (2/28/84) 

Ph.D. degree in Hispanic Linguistics (5/8/84) 

undesignated M.S. degree in Anesthesiology (5/8/84) 

undesignated M.S. degree in Dermatology (5/8/84) 

M.A., Spec. Cert., and Ph.D. degrees in Library Science, effective 
6/30/85 (approved by Board of Regents at request of Academic 
Affairs) 

Program Modifications 

the M.S. degree in Physics at Duluth added a Plan B option (3/l/83) 

the M.A. degree in Industrial Relations added an evening program 
and defined areas of specialization (3/l/83) 

the Master of Business Administration (M.B~A.) degree added 
a concentration in Industrial Relations (6/2/83) 

the name of the M.A. degree in Distributive Education was changed 
to Marketing Education (6/2/83) 

the concentrations in Alternative Social and Educational Futures, 
and Anthropology and Education, were combined into a single 
concentration--Anticipatory Anthropology and Education--for 
the M.A. degree in Social and Philosophical Foundations of Educa
tion and for the Ph.D. degree in Education (6/2/83) 

the M.A. degree in Education discontinued the Health Education 
emphasis, and of the Ph.D. degree in Physical Education discon
tinued the emphasis in School Health Education (2/28/84) 

the M.S. and Ph.D. degrees in Biochemistry added an internal 
minor (12/9/83) 

the Ph.D. degrees in Microbiology and Pathobiology included 
an internal suppporting program in Immunology (ll/20/84) 

the Master of Music (M.M.) degree added an emphasis in Church 
Music (ll/20/84) 

the name of the M.A. and Ph.D. degrees in Classical Area Studies 
was changed to Classical Studies (ll/20/84; not yet approved 
by the Board of Regents) 

J 
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c. 

Also approved by the Regents during Dean Holt's tenure in the Graduate 
School, but initiated prior to 12/16/82, were proposals to: 

discontinue the Ph.D. degree in Orthopedic Surgery (ll/4/82) 

discontinue the M.A. degree in Russian (Language and Literature) 
( 6/ l 0/82) 

discontinue the M.A. degree in Secondary Education (6/10/82) 

change the name of the Ph.D. degree in Spanish to Hispanic and 
Luso-Brazilian Literatures; the M.A. degree in Spanish to Hispanic 
Literature; and the M.A. degree in Portuguese to Luso-Brazilian 
Literature (12/14/82) 

establish an M.A. degree in Russian Area Studies (6/10/82) 

establish an M.A. and Ph.D. degree program in Family Social 
Science (2/ll/82) 

Duluth 

The faculty and administration on the Duluth campus have some genuine 
concerns about the development of graduate teaching and research 
on the Duluth campus and the way in which graduate activities in 
Duluth fit into the general Graduate School structure. When the 
term of the assistant dean of the Graduate School at Duluth ran 
out in July of 1983, the position was left vacant for a year while 
a task force consisting of faculty members from both Duluth and 
the Twin Cities campus looked into the situation at Duluth and 
made recommendations. Adopting some of the recommendations of the 
task force has led to a simplification of administrative procedures 
regarding admissions and student programs at Duluth and has made 
the position of assistant dean and the role of the Graduate Faculty 
committee more significant in relationship to central policy matters. 

There is an interest in Duluth in expanding graduate programs in 
certain areas, most notably in the biological sciences and in some 
of the fields that would be related to the development of the engi
neering programs at Duluth. There also is some considerable interest 
in developing programs at Duluth in greater cooperation with those 
on the Twin Cities campus. 

Professor John Hatten from the Department of Communicative Disorders 
has just been appointed as Assistant Dean in the Graduate School 
in Duluth on a half-time basis for a three-year period. 



IV. Operating Units in the Graduate School 

A. The Hormel Institute 

The Hormel Institute has come through a very difficult two 
years, but things are looking brighter for the future. There 
was a great deal of controversy and conflict between the director 
of the Institute and the majority of his staff. A number of re
tirements, difficulties in hiring hew people, the resignation of 
the director effective 30 June 1985 and the end of a five-year 
cycle of financing through a Program Project Grant (the major 
source of funding for the Hormel Institute) have led to grant 
uncertainty and low morale. 

A search committee under Professor Richard Hanson of the 
Fresh~1ater Biological Institute is proceeding with the search for 
a new director and there appears to be some excellent candidates. 
A proposal for the renewal of Program Project Grant at about one 
million dollars a year for five years has received a favorable 
review from a site visit team and the probability of it being 
renewed at the next meeting of the NIH council in February seems 
to be very high. 

Some of the best research in biochemistry at the University of 
Minnesota goes on at the Hormel Institute and the auspices of 
the dean of the Graduate School efforts are being made to 
develop better contacts between high quality staff at Austin and 
the biochemical activities on the Twin Cities campus. 

B. Shepherd Laboratories 

Plans to start the Shepherd Laboratories off in a somewhat 
new course went awry the past summer when Professor V. Rama 
Murthy accepted then resigned the position as director. 
A search is presently going on for director of Space Science 

Center. In the interim Professor Walter Johnson from the 
physics department is serving as acting director. 

Plans in the Graduate School are to bring the director more 
actively into policy considerations in the Graduate School 
and to take a more proactive stance in regard to the use 
of space in Shepherd Laboratories. This building should 
not be used simply as overflow space but would be more appropri
ately used as providing physical facilities necessary to 
get new and exciting research endeavors underway, particularly 
where these involve interdisciplinary collaboration. Action 
along these lines will begin when the new director is appointed 
hopefully shortly after the first of January, 1985. 

C. Water Resources Research Center 

The future of the Water Resources Research Center at the 
University of Minnesota remains in the hands of the Academic 
Vice President. J 
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D. The Sea Grant Institute 

During the past year the staff at the National Oceanic and 
Atmospheric Administration recommended that the Sea Grant 
program at the University of Minnesota be raised from institute 
to college status. The change of directors at NOAA has 
held up the formal action on this recommendation. We expect 
in the near future, however, that college status will be 
formally granted. This should increase the amount of federal 
funds available to the program. 

The difficult situation of the payment of the director 1
S 

salary remains unresolved, in spite of the efforts of the 
Graduate School to get a firm policy. It is strongly recom
mended that the academic vice president act upon agreements 
made with Don McNaught when he accepted the position over 
five years. 

The activities of the Sea Grant program at Minnesota are 
also hampered by continual uncertainty about the possible 
move of the Sea Grant program from the Twin Cities to the 
Duluth campus. It is important for central administration 
and the administration on Duluth to make a firm statement 
that the administration of the Sea Grant program is to remain 
on the Twin City campus. 



V. Major Issues of Concerns 

A. Multidepartmental and Intercollege Degree Programs 

The University has a number of multidepartmental and even 
multicollege degree programs. Some of these are truly interdis
ciplinary (e.g. plant breeding and bioengineering). Some 
are in disciplines but where the University does not have 
a single department responsible for that discipline (e.g. 
plant physiology, Germanic phylology, nutrition, comparative 
literature). 

In some areas, for example, the biological sciences and 
humanities, the cutting edge of research is likely to be 
in emerging disciplines that now involve multidepartmental 
components. Neuroscience, molecular biology, biophysics 
are examples, and it makes a good deal of sense to organize 
degree programs around significant research configurations. 
When such programs only involve two departments and one 
is clearly dominant (e.g. nutrition) this organization works 
quite well. But where several departments and colleges 
are involved there are real problems with program identity 
and longrange support. 

In this latter type of program, it makes real sense to have a 
director of graduate studies on released time with some secre
tarial staff and a small S & E budget. We propose $100,000 to 
be given to the Graduate School in each year for the 85-87 
biennium (total $200,000) to recover the cost of providing this 
kind of support for a number of the major interdisciplinary 
degree programs. Bioengineering and biophysical science, plant 
physiology, and the proposed new program in neuroscience would 
be examples of the first programs that should be supported in 
this way. 

Graduate student support is a real problem in these areas where 
there are no teaching assistants and no RA's and no program based 
fellowships. We're not proposing addressing this problem at the 
present time but if new fellowship funds become available a 
specific effort will be made. 

B. Program Reviews and University Planning 

Second cycle program reviews is underway with modifications and 
procedures following the recommendations of the Task Force on 
Graduate Education and Research. conducting these reviews gives 
the Graduate School both knowledge and a perspective that is 
unique in the University. This information and perspective is 
virtually ignored in the University planning process. Crucial 
decisions are made in the absence of this information and 
perspective. 

The memo Holt and Sheridan did on the biological sciences was an 
attempt to bring this unique perspective of the Graduate School 
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c. 

to bear on fundamental difficulties in the biological sciences. 
It took six months before central administration could even 
begin to decide how to respond and there has been no indication 
if similar reports on other areas would be useful. Cycle Three 
planning is now well underway but the central issue of lateral 
planning appears only to be of peripheral significance and the 
best information base on which to do lateral planning (that held 
in the Graduate School) is not being tapped. 

Information gained from the program reviews also seems to be 
left out in crucial decisions that must be made if the proposal 
in the revised missions statement that by the early 1990's 
Minnesota will have 26 graduate programs that rank among the 
highest in the country. If this proposal was taken seriously, 
Cycle Three planning should be concerned with the developments of 
the strategies to reach this objective. The Graduate School 
should be central to the development of those strategies. It 
has not been involved in the process. 

Allocation of Internal Research Funds, Setup Costs, and Matching 
Funds 

For the allocation of the general research and medical-cancer 
research funds to continue along the successful lines developed 
in the past, changes have been made in the past year in the 
handling of setup costs and matching funds as outlined above. 
While the new procedures brings more equity and regularity to 
the process it is still somewhat cumbersome administratively. 

Things would be greatly simplified if central administration set 
the basic policies on setups, matching, and intramural research 
allocations and the Graduate School had a single large fund which 
it allocated in consultation with college deans, departmental 
chairs and a faculty committee. 

D. Physical Facilities, Research, and Graduate Education 

If the University is serious about its plans to improve graduate 
education and research, it must recognize that the process of 
physical facilities planning must be part of the general improve
ment strategy. The Graduate School has not been a party to any 
of the physical planning, processes, or decisions. 

Two examples of the issue will illustrate the problem. The 
Institute of Technology is now suggesting that it take over the 
Shepherd Laboratories building for aeronautical engineering. 
Several of the research frontiers that are potentially of great 
impo~tance are interdisciplinary, and if developed at the University 
of M1nnesota would require participation of the faculty from 
several disciplines, perhaps located in different colleges. It 
would make a great deal of sense for the Graduate School to be 
cent~ally inv?lved in the development of these programs, 
part1cularly 1n these areas where several colleges are involved. 
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The Shepherd Laboratories is an excellent research facility that ~ 
could be used in the planning for the development and strengthen-
ing of interdisciplinary programs. When a matter of a director 
of Shepherd Labs is decided (January, 1985), the Graduate School 
would like to move forward with a more aggressive plan on the 
use of that space. It recognizes, of course, that the use of 
this space must be part of a larger University plan but there is 
considerable frustration involved in attempting on the one hand 
to develop strong interdisciplinary programs and to be systemat-
ically exclude from many physical facilities planning on the 
other hand. 

The second example concerns the development of student housing. 
The Task Force on the Quality of Graduate Education and Research 
recommended that a dormitory for graduate students be constructed. 
This is not the place to go over the arguments in support of the 
recommendation which was made by the Task Force. That issue here 
is the fact that the Graduate School has never been consulted on 
any of the plans for the development of student housing. But 
it should not only be consulted but it should be a central part 
of the decision process. 

E. Fellowships 

To remain competitive in recruitment with other major graduate 
schools, we must dramatically increase fellowship funds. Central \ 
administration has agreed to ask the Legislature for $2,500,000 ~ 
which will be matched by $2,500,000 from University funds. 
This will enable us to put a $5,000,000 program in operation for 
1986-87. Plans are being discussed to add funds from Indirect 
Cost Recovery in 1987-88. (Details of the programs have been 
communicated to Kenneth Keller.) 

~ 
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Dean Robert Holt 
Graduate School 
321 Johnson Hall 
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Dear Dean Holt: 

April 16, 1984 

, '"'JATE SCHC.._ 

The Graduate Faculty in Biomedical Engineering have de
veloped a new Plan B Master of Science degree called Biomedical 
Engineering. Please find enclosed four copies of Sections I, II, 
and· III of the proposal developed in accordance with the direc
tive issued by the Office of Vice President for Academic Affairs. 

He have distributed the program to the Graduate Facuit1~1n 
Biomedical Engineering and they have endorsed the program. 

Please review this proposal for us and then let us know when 
we may have the Vice President for Academic Affairs review it for 
all of us. 

We will be glad to send the required 40 or so copies when 
the entire package is ready for review by the Regents. 

Please call me or members of our committee if you have 
questions or would like to meet with us. 

PLB:ba 

Enclosures 

cc: S.M. Finkelstein 
R.P. Patterson 

Sincerely, 

Q~ / JSJdcL/:u_.--1~ 
Perry L. Blackshear, Jr. 
Director of Graduate Studies 
for Biomedical Engineering 
373-3014 
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UNIFORM PROGRAM 
INVENTORY AND 
PROPOSAL FORM 

SECTION I 
Progrilrn Prcpnsal A.~stract ditd Cover Sheet 

(See Attached Instructions) 

Unit, Campus or College _ __::U:.!_n!..:i~v~e~r.!=!s;i...~t...;y~o>LJ..f-£Ml.li.-.n.u.nJ.Je;;..si2..1.!o.J.t.s;;aL..,,~TL.:wl<lU.i.un_·..~.c ..... ;wtL...JJ-' ~::e.::;s'---- Code No. _____ _ 
2 

I. General I nformat1on 

A. Program Title __ B_i_o_m_e_d_i_c_a_l_E_n...;g~i_n_e_e_r....,1:.:... n--'=!g.!..,_M_._S:...::.... -------------------

8 27 

B. Program Review Category: _X __ Regular 
(check one) _28 

__ Experimental (If Experimental, give Reporting Date: ___ / _____ ) 
29 - 30 32 34 

C. Proposed Implementation Date: _Qg_/_1.5 ... __/ ..8.4__ or ASAP 
36 38 40 

D. Program Length: Total Cr/hr __ ,...L...._ ___ Classroom --.!±..I~--- laboratory __ __,_<-----
42 45 46 49 50 53 

E. Administrative Unit lm:::ediately Responsible for Program: _....JGllL.r.i:!a.£JdL.L11Ua;ut~ee_.::.S..cc:.rbu:al.laJ..l.J.._ _________ _ 

54 73 

. J.: 
F. Describe the Program (in 50 words or less): 

The Master of Science degree in Biomedical li ineering is a two year program 
8 

of advanced study 
65 

principles to the 

54 

to prepare individuals in the application of engineering 

clinical and laboratory problems in biology and medicf~e. 

~tudies in both the life sciences and engineering sciences will be used~n 

~ocusing on the engineering solutions and problems in biology and medici~e. 

An internship program will provide hands on experience in either an aca~mic 

65 
or industrial clinical, animal, or engineering laboratory. 120 

G. Expected student interest in the program during the first year of operation, and when the program reaches full 
ooerating level: 

a. Enrollment 
Program Enrollees 

Other Students 

Total 

b. Program Gr<Jdu<Jtes/ 
Completors 

10 

14 

1 

22 

First Year: 84-~~.) 
8 

Numher Student 

(Hea<Jwunr) Crcd1t or 

EJIIpccted Contact 
Hours 

10 ·x 27 270 
13 25 

1 7 24 

10 270 
1 

2·1 Jl 

Full Operation: 8 6-lilJ,.) 
40 

Student 
Headcounl Credu or 

C.lPOJCitY Contact 
Hour~ 

25 25 X 27 
28 42 45 57 60 

12 
ry 4G 49 G1 '" 

25 405 
- ~ < i:l 

lQ 530 
J') 54 SG G') 71 

FORM NO. 25 
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l\. Projected Costs of tile Progr;m;: 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

Faculty 

Civil Service 

No. 
FTE 

New 

II. Budget D<JuJ 

, irst Year----
8 

Re·a~'iiqncd 

Annual 
Cost 

No. 
FTE 

Annuol 
Cost 

B. Exrcct~d Sources of Funds for Program: 
F. y lr5t ear: 

Dell or %of 

Amount AnnuJI 
Exp~:nd. 

a. Local s s 
10 14 5-,--- GS 

' b. State ' s s ' ' 15 19 !",J -70 

c. Tuition 
/7 

s s / 
/ 10 24 S'S 75 

d. Federol s s . ~9 C.] 2 

e. Private $ s 
0 4 S9 5 

f. 
DedlcJtcd s s Fees 

~5 39 Gl 00 

g. Otl1er (Specify) $ s 
<0 441(.3 0~ 

h. Total s s 
45 50 lOt)"~ L-..!_00 

No. 
FTE 

One 
Tim~? 
In nut 

Full Operation----
8 

New 

Js 
s 

74 

s 
79 

s 

Annual 
Cost 

F 0 ull 

Doll>r 
Amount 

10 

15 

~0 

0~ __;>S 

s 
09 J 

s 
~4 JS 

s 
99_ ~0 

s 
lOS 4~ 

No. 
FTE 

Dc>rat•on: 

I 
%of 

Annu:~l 

Ex.nend. 

i 

i 

J~!sG~ 
J~3 Is 

70 

24 ?5 
is 75 

Is 
..,9 ~z : ~Q 

Is 
34 S9 ! as 

J'),t.1 Is 00 

. is 
4·1.1;-,J---1 "" 

SJ 10;> .[slOO 

Annual 
Cost 

One 
Tim!? 
Jnout 

60 

7J 

70 

., 
bol 

9~ 

99 

IQ:; 

C. If there are any formill arroncJemcnts with other institutions or agencies, (e.g. clinical sites, cooperation, joint 
progroms) cxpi<Jin, uivina n<Jmcs of institutiom: ------------~---------------

B 15 22 

D. System Verification: 

Authorized lnst1tution or System Signoturc Title Date 

29 39 40 



Program Title: 

Section II 

MASTER OF SCIENCE DEGREE IN BIOMEDICAL 
ENGINEERING 

I. Summary Description of the Program 

Objective 

The objective of this Master of Science degree is to train 
individuals in the integrated use of the knowledge, func
tion, and operation of fundamental life and engineering 
sciences, and to be able to solve problems in biology and 
medicine that can be addressed by new and innovative appli
cations of engineering principles. 

Admission Requirements 

Normally applicants with a bachelor's degree in engineering, 
the physical or life sciences, or mathematics will be con
sidered. Prerequisites for this program are calculus 
through differential equations, linear algebra, a knowledge 
of computer programming, and at least one year in each of 
biology, physics, chemistry. > :, ,, 

Summary Description of the Curriculum for the MS Degree in 
BIOitie'dTcal Zngineer ing 

o Coursework is required in a program designed to combine 
both life scie:1ce and traditio 1al engineering knowledge 
with the specific needs which arise in applying such a 
knowledge base to the solution of problems in biology and 
medicine. There are 14 credit hours required for life 
science coursework, including a minimum of six credit 
hours in quantitative human physiology. An additional 16 
credit hours are required for coursework in traditional 
engineering disciplines (e.g., electrical, mechanical, 
chemical engineering, engineering mechanics). These 
will, in general, build upon the student's undergraduate 
engineering background and thus provide depth associated 
with master's level work in an engineering discipline. A 
minimum of 20 credit hours is also required in courses 
specifically directed at biomedical engineering approach
es to problems in medicine and biology. Within this 
group, courses in biomedical instrumentation and bio
metric methods are required. Students will also complete 
a minimum of 3 credit hours in a biomedical engineering 
internship program during the Spring quarter of their 
first year of graduate study, or the Fall or Hinter 
quarter of the second year. The internship program will 
provide an opportunity for each student to work, on an 
individual basis, in a clinical or research setting on 
the application of englneering to medicine and biology. 
Arrangements will be made by the internship director (a 
member of the graduate faculty in biomedical engineering) 
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with participating University faculty and staff and/or 
local biomedical industry for such an activity. Each J 
student will-select a speclfic i.nternship position after 
discussion with and approval from both his/her graduate 
advisory committee and the internship director. 

o The t·1asters of Science in Biomedical Engineering is ex
pected to be a Plan B program, although students with 
advanced degrees in engineering, biology, or medicine can 
petition the Director of Graduate Studies in biomedical 
engineering for approval of a Plan A degree program. 
Students will complete one Plan B project. The intern
ship activity can serve as the background for the Plan B, 
but the Plan B research can be in any area pertinent to 
the field of biomedical engineering. 

o A final paper on the Plan B (Plan A) project must be 
submitted to the student's project advisor. 

o An oral final exmination is required, and will cover 
material from the student's program of study, internship 
experience, and research activity. 

Internship in Bi?medical Engineer_ing (BHE SXXX) 

Students will be required to register for a three credit 
internship activity during the Spring quaJ.t.er of their first 
year or the Fall or Winter quarter of their second year in 
the program. This program will be coordinated by the Inter
nship course director (a member of the Graduate raculty in 
Biomedical Engineering). For this internship experience, 
each student will select an internship mentor/site from a 
list of acceptable locations and will work at the 
clinic/laboratory for a minimum of 9 hours/week for the 
quarter. The mentor will be responsible for work assign
ments during this activity. These may consist of working 
with the regular staff in daily patient interactions or 
research investigations, working on the specific instrument 
utilization (including calibration, measurement, analyses, 
interpretation), or the development of new instrumentation 
or analysis procedures. This will provide an opportunity 
for each student to work, on an individual basis, in an 
actual clinica·l or research setting, on the application of 
engineering to medicine and biology, and to experience the 
kinds of problems in a real situation that must be addressed 
by a biomedical engineer. 

The Internship director will develop the list of possible 
mentors/sites form clinicians, researchers, and biomedical 
engineers at the University, and local hospitals and bio
medical engineering companies. Several individuals have 
been contacted about the feasibility of participating in 
such a program, and they have agreed to accept our students 
in their facility. Others will be contacted to formalize 
this activity once approval for the program is obtained. 
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Each student will selec~ a mentor/site (3 choices) from the 
available list and the specific choice will be decided upon 
after discussion with the student's advisory commitee and 
the intership director. Specific "job" requirements will 
then be determined by the mentor in discussion with the 
student. Every internship student will submit a written 
report detailing their accomplishments in the internship to 
the mentor, who will submit a grade for the course. A copy 
of the report will also be given to the internship director. 

Plan B Project 

The Plan B project work will provide the opportunity for 
each student to integrate the knowledge gained in course
work, laboratories, and internship toward the solution of a 
clinical or research problem involving one or several of the 
following entities: instrumentation development, data 
acquisition, signal processing, siDulation methods, data 
base applications, etc. The studen~ will choose a project 
after consultation with members of tne Graduate Faculty and 
faculty in other disciplines with an interest in Biomedical 
Engineering. The project advisor will become a member of 
the student's advisory committee. _The student will prepare 
a brief written project. proposal (l-2 pages) which must be 
approved by_: his/her adv_: sor cor:1mittee. The final draft of 
the Plan B project will b~ submitted to all advisory commit
tee members following the Graduate School guidelines prior 
to scheduling of the final oral exami~ation. Mate~ials from 
the Plan B project as well as all courses in the program of 
study, will be acceptable examination material for the final 
oral. 

Final Oral Examination 

The final oral examination is scheduled during the final 
quarter of residency, usually Spring quarter of the second 
year. 'rhe examination is administered by the student's 
advisory committee, serving as the examination committee, in 
accordance with the procedures given in the Graduate School 
bulletin. The advisory committee, as detailed previously, 
consists of the program advisor, 2 me~bers representing life 
sciences and engineering, and the Plan B project advisor if 
he/she is not already a member of the committee. The pro
gram advisor will serve as chairman of the examination 
committee. The student's personal file is brought to the 
examination by the committee chairman. All members will 
have copies of the Plan B project at least 2 weeks prior to 
the oral examination. The data and time for the examination 
must be arranged between the student and members of the 
examining committee. The student must obtain the final oral 
examination form from the Graduate School, in order for the 
results to be recorded in the Graduate School. 
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Personal File 

A personal file will. be prepared for eacl1 new student at the 
time of their initial registration in the Graduate School, 
and maintained in the DGS office. Each student will keep 
the file up to date, including entry of each quarter's 
grades, MS Program form for Graduate School, and changes in 
program content. Copies of all correspondence between fac
ulty and student regarding the graduate programs will be 
maintained in this file. 

Academic Performance 

Students are expected to maintain satisfactory progress 
towards the completion of their degree. This includes: 

o Performance in courses according to the standards of 
the Graduate School. 

o Acceptance of the student's Plan B project by the 
student's advisory committee. 

o The prompt elimination of "Incomplete" grades. 

o Passing the final oral examination. 

Financial Assistance 

Outstanding candidates will be nominated for a Graduate 
School fellowship. There is a full-time fellowship for a 
first year graduate student in Biomedical Engineer~ng funded 
by the I•ledtronic Foundation and a half-t~me research assis
tantship provided by Renal Systems, Inc. Additional half
time research assistantships may be available through fund
ing provided by several other local biomed~cal engineering 
companies for research investigations in specified areas of 
interest (e.g. circulatory system dynamics; blood access 
devices). Discussions with local industry representatives 
regarding such support is an ongoing activity of the Bio
medical Engineering faculty. 

Quality 

The quality and continued development of the program will be 
the responsibility of the graduate faculty in Biomedical 
Engineering. The Graduate Faculty in Biomedical Engineering 
currently consists of 25 members within 10 departments of 5 
institutes and colleges. This graduate faculty currently 
governs the doctoral program in Biomedical Engineering. This 
faculty has participated in the development of this proposed 
l·lS program, and has indicated approval for the program and 
has agreed to participate in the program. 

The Director of Graduate Studies will administer the program 
for the faculty and graduate students. To assist the DGS in 
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these duties, there will be an Admissions Committee (minimum 
of 3 members: chair, life science and engineering represen
tative), a Fellowship/Assistantship awards committee, and 
the coordinator of the internship program. 

Changes in and evaluation of the program will be initiated 
by the DGS, chairman of the admissions and awards committees 
and internship coordinator, as representatives of the Grad
uate Faculty in Biomedical Engineering. The appropriate 
Policy and Review Council will be assigned by the Dean of 
the Graduate School to approve any changes and evaluate the 
progress of the proposed program. 

The Dean of the Graduate School will schedule systematic 
reviews and evaluations of this program as with other grad
uate programs of the University of Minnesota. 

Implementation 

o Time schedule for program start-up: Fall 1984 admit, 
start first group of llS graduate students (10 students) 

o Fall 1985: Admit second group of MS graduate students, 
at targeted state level of 15 ~~w students per year. 

University Resources 

Courses 

All the courses listed in the program are current~y running 
within either the InsLitute of Technology, School of Public 
Health, or the Medical School with the exception of Intern
ship (BME 5XXX), Research in Biomedical Engineering (BME 
5YYY), and Thesis BliE 5ZZZ). 

The Research and Thesis courses can be implemented, once 
approved, directly since they will essentially formalize 
with a BME number research activities that are currently 
pursued in related programs for biomedical engineering re
search. The Internship (BME 5XXX) will require new faculty 
effort in order to implement the program. Faculty are 
already committed to these additions to the graduate pro
gram. 

National-Regional Demand 

There were 440 MS in Biomedical Engineering degrees awarded 
in the u.s. in 1981--none in ~1innesota. Seventy schools in 
the U.S. and Canada of fer the degree. \ve do not. 

The proposed program would produce a number of graduates 
equal to approximately 1/10 - 1/20 the estimated maxium 
employment rate over the next ten years. 

5 



Hiss ion 

The MS program will complemen~ th~ existing Ph.D. in Biomed
ical Enginering in allowing better use of faculty, seminars, 
and administrative structures. It will provide better util
ization of graduate courses in the traditional enginering 
and life sciences graduate programs. It offers a mix of 
course and laboratory experience not presently offered. 

Comparative Program Analysis 

The MS in Biomedical Engineering degree program is offered 
in 70 schools in the US and Canada, none in Minnesota. An 
unmet demand for the degree program exists in the State. 

Duplication 

There will be no duplication of courses. The MS program in 
Biomedical Engineering will utilize graduate courses cur
rently offered in I1E, ChE, EE, Physiology, etc. The parti
cular groupings of courses will provide the depth in spe
cific engineering areas and the breadth in both engineering 
and life sciences that is needed by the practicing biomed
ical engineer. 

: 7. 'l ' 

Cost/Benefit 

No money is being requested initially. No formal program 
evaluation is proposed. A healthy exchange between local 
Biomedical Engineering industry a~d the Director of Graduate 
Studies and faculty should help make mid term corrections 
before the next Graduate School evaluation. 
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BIONEDICAL ~GINEERING 

Proposal for: 

Submitted by the: 

of the: 

Master of Science Degree in Biomedical 
Engineering 

Graduate Faculty in Biomedical Engineering 

Graduate School 
University of Minnesota 
Twin Cities Campus 

The proposal has been reviewed and approved by: 
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(as appropriate) 

Perry L. Blackshear, Jr. 
Director of Graduate Studies 
Biomedical Engineering 

(Date) V. Rama Hurthy (Date) 
Acting Dean, Institute of 

(Date) 
Chairman, Physical Sciences 
Policy and Review Conunitte'e 

Kenneth H. Keller (Date) 
Vice President, Academic Affairs 

Approval by Regents: 

First Reading by CAC: 

Second Reading by CAC: 

Reconunendation by the 1'-1HECB: 

Confirmation by Regents: 
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Section III: The Proposal 

A. Introduction 

When the Biomedical Engineering Ph.D. program was introduce& 
in the early 1970's, the Master's degree program was not 
formulated because at that time there was not national 
concensus on what a f-'1S curriculum would be. Since then it 
is clear that certain definite biologically oriented courses 
in addition to advanced engineering courses in EE, ChE, oD 
ME serve to justify the designation of a biomedical engi~ 
neering degree at the master's level. The social demand for: 
the program is much larger than the demand for the Ph.D. 
program. For example, of the 120+ inquiries we receive, 80% 
reflect an interest in the M.S. in biomedical engineering 
while 20% declare an interest in the Ph.D. program. The 
state of Minnesota has a disproportionate share of the 
biomedical engineering firms in the country and many of 
these firms have approached the University encouraging them 
to make a Master's degree program available to their tradi
tional engineering degree holding employees. Thus, the 
educational function of the degree is seen as three-fold. 
It can serve as the first step toward the Ph.d., it can 
serve as a terminal degree for g wi4e spectrum of s~udents 
(engineering, science, or biological· science bacc-alaureate 
degrees) wishing tc enter the biomedical engineering indus
try and/or hospitai service, and 1t can provide an attrac
tive vehicle for continuing education which would benefit 
the efforts of local biomedical engineering firms to attract 
talented young graduates to their employment. Over the past 
two years, under the leadership of Professors Finkelstein 
and Patterson, versions of the Master's program have been 
proposed and discussed by subcommittees within the Biomed
ical Engineering faculty and finally approved by the entire 
faculty. 
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B. Proposed Prooram 

Objective 

The objective of this Master of Science degree is to train 
individuals in the integrated use of the knowledge, func
tion, and operation of fundamental life and engineering 
sciences and to be able to solve problems in biology and 
medicine that can be addressed by new and innovative appli
cations of engineering principles. 

Admission Requirements 

Normally applicants with a bachelor's degree in engineering, 
the physical or life sciences, or mathematics will be con
sidered. Prerequisites for this program are calculus 
through differential equations, linear algebra, a knowledge 
of computer programming, and at least one year in each of 
biology, physics, and chemistry. In some cases, additional 
preparatory studies may be required after admission, parti
cularly for those without an engineering background. Addi
tional prerequisites may also have to be satisfied, for 
particular courses in the student's program of study. Since 
students' backgrounds may vary c~n9iderably, a three member 
advisory committee, chaired by the student's program advisor 
and consisting of representatives ,of ·;-.,th the physical and 
life sciences, will determine specific ~rogram prerequisites 
on an individual basis. This will be particularly important 
for those entering the program with a non-engineer~ng bache
lor's degree. An underg~aduate grade av6rage of B or better 
is normally required. 

Applicants for admission must submit transcripts of all 
undergraduate and graduate studies, three letters of recom
mendation, and an autobiographical stalrment including their 
career goals. 

Summary Description of the Curriculum for the MS Degree in 
Biomedical Engineering 

Coursework is required in a program designed to combine both 
life science and traditional engineering knowledge with the 
specific needs which arise in applying such a knowledge base 
to the solution of problems in biology and medicine. There 
are 14 credit hours required for life science coursework, 
including a minimum of six credit hours in quantitative 
human physiology. An additional 16 credit hours are re
qu~red in traditional engineering disciplines (e.g., elec
tr~cal,_ mechanical, chemical engineering, engineering 
mec~an~cs). These will, in general, build upon the stu
dent s undergraduate engineering background and thus provide 
d~pt~ a~sociated with master's level work in an engineering 
~~sc~pl~ne. _A minimum of 20 credit hours is also required 
~n courses d~rected specifically at biomedical engineering 
approaches to problems in medicine and biology. Within this 
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group, courses in biomedical instrumentation and biometric ~ 
methods are required. Students must also complete a minimum 
of 3 credi-t hours in a biomedical engineering internship 
program during the Spring quarter of their first year of 
graduate study, or the Fall or ~vinter quarter of the second 
year. The internship program will provide an opportunity 
for each student to work, on an individual basis, in a 
clinical or research setting applying his/her engineering 
knowledge to medicine and biology. Arrangements will be 
made by the internship director (a member of the graduate 
faculty in biomedical engineering) with participating Uni
versity faculty and staff and/or local biomedical industry 
for this an activity. Each student will select a specific 
internship position after discussion with and approval from 
both his/her graduate advisory committee and the internship 
director. 

The Master of Science in Biomedical Engineering is expected 
to be a Plan B program, although students with advanced 
degrees in engineering, biology, or medicine can petition 
the Director of Graduate Studies in biomedical engineering 
for approval of a Plan A degree program. Students will 
complete one Plan B project. The internship activity can 
serve as the backg-round for the Plan B, but the: f4~(\n B 
research can be in any area pertinent to the field of bio-
medical engineering. A final paper on the Plan B (Plan A) \ 
project must be submitted to the student's project advisor. .I 

An oral final exmination is required, and will cover mate
rial from the student's program of study, internship expe
rience, and research activity. 

Detailed Description of the Program for the MS Degree in 
Biomedical Engineering 

Assignment of Advisory Committee 

Prior to registration, new students will be assigned an 
academic advisory committee, consisting of the student's 
program advisor and one additional representative from the 
life and physical sciences, respectively. This committee 
will review all prerequisite course needs, and help the 
student formulate a program of study. The student's program 
advisor will chair this committee and will be the primary 
contact between the student and faculty in biomedical engi
neering. Students may change advisors, provided mutually 
satisfactory arrangements can be made. The Plan B advisor 
will be responsible for overseeing the student's research 
activity, and will be added to the advisory committee if not 
already a member. The advisory committee will also serve as 
the examining committee for the Master's final oral examina-
tion. 

10 

J 



Master's Decree Program Filing 

A special forru obta~:.ncd from the •..:irc.duate School is used tc· 
outline the complete program to be offered for the M.S. 
Degree and to list the title of the Plan B. project to be 
submitted. This program is approved by the Director of 
Graduate Studies upon the recommendation of the student's 
advisory committee, and filed with the Graduate School no 
later than two quarters before graduation. Following the 
approval by the DGS, a copy of the program of study will be 
placed in the student's file maintained by the DGS, and 
another copy will be given to the student. Early submission 
to the program is encouraged, and it may be presented after 
completion of 18 graduate credits. A transcript must accom
pany the r·,iaster's program form. 

Graduate School Requirements for the HS Degree in Biomedical 
Engineering 

The MS Degree in Biomedical Engineering is offered under 
Plan B. (A Plan A program is permissible for students with 
advanced degrees in engineering, medicine, or biology. The 
student must petition the DGS for Biomedical Engineering for 
approval of the 2lan A option.) 3he Plan B program includes 
satisfactory academic performance in the following: 

o A minimun of 20 credits in Qajor field 

o A minimum of 30 credits in the related fields of engi
neering (16 credits) and life sciences (14 cred)ts) 

o A minimumof 3 credits in Biomedical Engineering 
Seminar 

o A Plan B project 

o Final oral examination 

The specific courses in these categories will be chosen by 
the student in consultation with his/her advisory committee. 

Coursework 

Courses to be taken to fulfill this MS program in Biomedical 
Engineering will be selected by the student after consulta
tion with his/her advisory committee. The program of study 
must be approved by the student's advisory committee and by 
the DGS for Biomedical Engineering before being submitted to 
the Graduate School. The overall framework for the degree 
program consists of 20 credits in the major area (Biomedical 
Engineering) and 30 credits in related fields (14 credits in 
L~fe .sciences, 16 credits in a traditional engineering dis
cl.pll.ne). All HS students must also register for the Bio
medical Engineering Seminar during each quarter of full-time 
attendance, with a minimum of 3 quarters over their course 
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Phsl 
Phsl 
Phsl 
Phsl 
Phsl 
Phsl 
Phsl 
Phsl 
Biol 
GCB 
LHed 

of study. 

Students wi tl1 rJ.dvanced degrees in enq ineet'ing I medicine I or 
biology can petition for approval of a Plan A program of 
study. This will consist of 12 credits in the major area 
(Biomedical Engineering, including 4 credits in biomedical 
instrumentation, 4 credits in biometric methods), 22 credits 
in related fields (14 credits in life science, 8 in engi
neering for engineering advanced degree holder, 14 in engi
neering for medicine and biology advanced degree holder), 
and 16 thesis credits. The same Biomedical Engineering 
Seminar requirement will hold for the Plan A as for the Plan 
B program. 

The following is a partial list of possible courses that a 
. student may select for the r1S program: 

Life Sciences 

minimum of 14 credits, including at least 6 credits in 
quantitative human physiology 

5440,1 Quantitative Physiology 6 
8103 General Physiology 3 

credits 

8104 Ne-urophysiology ':4 ~ >. -
8105 Cardiovasacular Physiology 4 
8106 Respiratory Physiology 4 
8110,1 Human Physiology 11 
8114 Biophysics of l~erve Cells 3 
8115 r-lathematical Neurophysiology 4 
5001, BioC 5002 J3iochemistry 7 

5022 Genetics 3 
5160 Human Cytogenetics 3 

Engineering 

minimum of 16 credits in a traditional engineering discipline 

EE 5002 
EE 5012 
EE 5053 
EE 5055 
EE 5062 
EE 5203 
EE 5252 
EE 5253 
ChEn 8105 
ChEn 5101 
ChEn 5102 
ChEn 5103 
Chern 5301 
CSci 5702 

Dig1tal Signal Processing 
Active Filter Design 
Design of Dig1tal Circuits 
Instrumentation and Control Electronics 
Communication Circuits 
Data Communication 
Digital Control Systems 
Linear Control Systems 
Principles and Applications of Rheology 
Hass Balance 
Fluid r.iechanics 
Heat and Mass Transfer 
Chemical Reactor Analysis 
Principles of Data Base Systems 

12 

4 
4 
4 
4 
4 
4 
4 
4 
3 
4 
4 
4 
4 
4 
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HatSci 5011 
MatSci 5610 
HatSci 5630 
ME .5203 
HE '5207 
HE 5209 
HE 5220 
HE 5221 
ME 5225 
~·1E. 5254 
l'-1E 5271 
ME 5272 
rviE 5275 
HE 5283 
t•iE 5284 
t.'lE 5288 

Introduction to Materials Science 
Principles of Polymer Science 
Polymer Physic'il Prope:c~::.es 
Advanced Mechanisms 
Experimental Stress Analysis 
Friction and Lubrication 
Computer Aided Design 
Computer Graphics in Design 
Finite Elements in Design 
Design Morphology 
C2\r1: Robotics 
CAH:Automation 
Computer Controlled Experimentation 
Instrumentation and Controls 
Control Systems 
Modeling and Simulation of Dynamic Systems 

Biomedical Engineering 

minimum of 20 credits 

4 
4 

"4 
3-4 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

at least 4 credits in biomedical instrumentation 
4 credits in biometric m.ethods 

: " ~" : 3 credits in a biomedical engineering internship program 

EE 5560 
EE 5760 
HE 5480 
ME 8485,6,7 
CnEn 5751,2,3 
PubH 5433 
PubH 5435 

' 
' Phy 5551,2,3 

PubH 5400 
BHE 5XXX 
Bt1E 5YYY 
BHE 5ZZZ 

Biomedical Instrumentation 4 
Biological System Modeling and Analysis 4 
Biological Fluid Flow 4 
Biomedical Engineering Seminar 3 
Biological Engineering An~lysis 9 
Physiological Monitoring and Testing 3 
Operations Analysis of Patient Care 

Systems 3 
Physics for Biology and Medicine 15 
Biometric Nethods 4 
Internship as arranged 
Research in Biomedical Engineering arr. 
Thesis arr. 
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TYPICAL PROGRM1 FOR A STUDENT WITH 
A BACHELORS DEGREE IN ELEC'I'RICAL ENGINEERING 

Phsl 5440 
Phsl 5441 
Phsl 8105 
Phsl 8106 

EE 5012 
EE 5055 

EE 5511 

EE 5512 

EE 5253 

EE 5560 
EE 5760 

PubH 5433 
PubH 5435 

HE 8485,6,7 
Br1E 5XXX 

Plan B 

Life Sciences 

minimum of 14 credits 

Quantitative Physiology 
Quantitative Physiology 
Cardiovascular Physiology 
Respiratory Physiology 

Engineering 

minimum of 16 credits 

Active Filter Design 
Instrumentation and Control 

Electronics 
Digital Filters and Signal 

Processing 
Digital Filters and Signal 

Processing 
Linear Control Systems 

Biomedical Engineering 

minimum of 20 credits 

B~omedical Instrumentation 
Biomedical System Modeling 

and Analaysis 
Physiological Monitoring 
Operations Analysis of 

Patient Care Systems 
Biomedical Engineering Seminar 
Internship 

3 credits 
3 
4 
4 

14 

4 credits 

4 

3 

3 
4 

18 

:_ . -

4 credits 

4 
3 

3 
3 
3 

24 

The M.S. program proposed here will, thus, make us able to offer 
a program similar to ones offered elsewhere. 
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TYPICAL FL.;;.STER' S OF SCIENCE PROGRi\r-1 FOR A STUDENT 
WITH STRONG MECHANICAL ENGINEERING INTERESTS 

Phsl 5440, 5441 
Phsl 8104 
Phsl 8105 

EE 5560 
NE 5480 
HE 8484,6,7 
Phy 5551,2 
PubH 5400 

HE 5275 
HE 5283 
t--IE .5284 
i1E ;5288 

Plan B 

Life Sciences 

minimum of 14 credits 

Quantitative Physiology 
Neurophysiology 
Physiology 

Biomedical Engineering 

minimum of 25 credits 

Biomedical Instrumentation 
Biological Fluid Flow 
Biomedical Engineering Seminar 
Biolgoical Engineering Analysis 
Biometric 1-lethods 

r.techanical Engineering 

min1mum of 16 credits 

Co~puter Controlled Experimentation 
Instrumentation and Controls 
Control Systems 
Modeling and Simulation of Dynamic 

Systems 

15 

6 credits 
4 
4 

14 

4 credits 
4 
3 

10 
4 • ~ '' -25 

4 credits 
4 
4 

4 
16 



TYPICAL PROGRAM FOR A STUDENT 
WITH A BACHELOR'S DEGREE IN BIOLOGY OR PHYSIOLOGY 

WITH AN I.N'l'EREST IN BIGr1ECHANICS 

AEH 3016 
AE~1 3036 
CE 3400/AEH 3200 
HE 3201,3,5 

Plan B 

Additional Program Prerequisites 

(no graduate credit awarded) 

Reformable Body Mechanics 
Dynamics 
Fluid Mechanics 
rtechanical Engineering Systems 

and Design 

4 credits 
4 
4 

12 
24 

(This assumes student meets basic prerequisites in calculus, 
physics, chemistry, and computers.) 

Phsl 8103 
Phsl 8105 
Phsl 8106 
Phsl 8114 

HE 5207 
HE 5288 

HE 5344 
HE 5284 

Life Sciences 

minimum of 14 credits 

General Physiology ' 
Cardiovascular Physiology 
Respiratory Physiology 
Biophysics of Nerve Cells 

Engineering 

minimum of 16 credits 

Experimental Stress Analysis 
Modeling and Simulation of 

Dynamic Systems 
Thermodynamics of Fluid Flow 
Control Systems 

Biomedical Engineering 

3' credits 
4 
4 
3 

14 

4 credits 

4 
4 
4 

16 

minimum of 20 credits (plus 3 credits for BME Seminar) 

EE 5860 
PubH 5400 
Br1E 5XXX 
HE 5480 
HE 8485,6,7 
ChEn 5756 
ChEn 5757 

Biomedical Instrumentation 
Biometric Methods 
Internship 
Biological Fluid Flow 
Biomedical Engineering Seminar 
Bioengineering Laboratory 
Principles of Artificial Internal 

Organs 

16 

4 credits 
4 
3 
4 
3 
2 

3 
23 
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c. 

Student Interest 

Student interest in Bi(jH!edJ_ca!.. ,:;nCJineering
7 

at the University 
of ~linnesota is reflected in many ways. First, undergrad
uates in mechanical engineering stipulating interest in the 
intern program rank biomedical engineering as their first 
preference in 40% of the time. Of the 120 written inquir
ies for information on the biomedical engineering program 
that we recieve each year, 80% express an interest in the 
Master's degree program. Students with degrees in the bio
logical sciences wish to enter an engineering program in 
which their biological interests can be retained while their 
engineering talent is allowed to be developed. Of the 120 
inquiries, roughly 20% fit that category. Over 100 under
graduates are enrolled in a student organization called the 
Biomedical Engineering Interest Group which books speakers 
and collects data on employment opportunities. 

Local industry has expressed a strong interest in the pro
gram. Letters of support for such a program are being 
collected and will be forwarded for inclusion with this 
document as soon as they are received. Employment prospects 
are estimated by several mechanisms. Eighty schools in the 
u.s. and Canada presently offer _a degree in bi<lffi~<;lical 
engineering; five 6ffer the M.S. only, and ten off~t1 the 
Ph.D. only. The balance offer both. Total e1 -ollment in 
the u.s. in 1981 was l 700. The degrees awarded . 1981 were 
440 for the M.S. and 112 for the Ph.D. Minnesota has 1/50 
of the population and greater than 1/50 of the biomedical 
e~gineering industry. If our program were 1/50 th~ national 
average, we would have 34 graduate students enrolled and 
graduate 8 i-l.S. and 2 Ph.D.'s per year. Our present enroll
ment in the Ph.D. program is 12. A second way of estimating 
the employment opportunities is to consider the engineering 
staff in the local companies. There are two giant employers 
of engineers in a biomedical engineering setting--t1edtronic 
and 3M. The demand for bioengineers in these two companies 
is estimated to exceed 1000 over the next ten years. Many 
of these will be bioengineers, wishing to continue their 
work in graduate training in biomedical engineering. In 
addition, there are approximately 135 companies all toll in 
the state of Minnesota that employ engineers, many of whom 
will have bioengineering interests. Major hospitals have 
engineering staffs that are advertised as bioengineering 
professionals. 

Educational Benefits 

One educational benefit is quite clear: student interest in 
bioengineering is high, a student learns when interested in 
the application. We have attempted to insure that the 
students realize that student interest exceeds the present 
jobs available. We also stress that the engineering funda
mentals he/she learns while solving interesting and chal
lenging problems in biomedical engineering are the same 
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fundamentals used in other applications. The research .'\ 
activities at. the M.S. level can be quite meaningful. ..J 
Again, because the aut.hor is a rr.echanical ·engineer, I will 
cite examples from this area. A master's candidate per
formed the experiments that led to the quantification of red 
blood cell repulsion at a filtering surface which in turn 
has led to mechanisms for separating plasma from whole blood 
without cell damage and a better understanding of blood 
surface interaction. Haster's candidates have participated 
in the design and development of useful design experimenta-
tion and therapeutic devices. A left ventricular assist 
device developed at the Diversity of Minnesota in a collab
oration between mechanical engineering and surgery supported 
Master's candidates studying lubrication theory, manufactur-
ing processes, and fluid mechanics. A Master's candidate 
developed the blood access device now being marketed by a 
local firm. This same graduate is now the director of 
research of another small but significant bioengineering 
firm in the Twin Cities. Students at the Master's level 
have contributed significantly to the development of the 
implantable infusion pump which is now being employed clin
ically. These students received the NS in ME. In retro
spect,they would have profited by the biological sciences 
courses outlined. in the proposed :P~ogram. 

D. Comparison with Similar Pre rams 

University Programs 

The University presently offers t•iaster's degrees in all the 
engineering disciplines represented as departments. In 
addition, Master's degrees are offered in some programs; for 
example, fluid mechanics, biophysical sciences, biometry and 
health information systems, but not in biomedical engineer
ing. There is, however, a Ph.D. program here. We receive 
approximately 120 written inquires and more telephone re
quests for information on the biomedical engineering grad
uate program. Eighty percent of the respondents are inter
ested in the t-'I.S. program; twenty percent in the Ph.D. 
program. The M.S. applicants were referred to what seemed 
the nearest appropriate engineering departments or the bio
physical sciences program. A student accepted in mechanical 
engineering can receive his M.S. in a traditional engineer
ing disc1pline and work on a biomedical engineering project 
(and presumably in EE and ChernE as well). Student prefer
ence, however, is frequently to have the biological strength 
in both course work and thesis recognized in the degree 
title. 

Other u.s. Institutions Offering Similar Programs 

Eighty schools in the u.s. and Canada presently offer grad
uate programs in biomedical engineering. Five of these 
schools offer the fvi.S. only. Ten, including Minnesota, 
offer the doctorate only. The degrees awarded in 1981 were 
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r'l.S.-440, Ph.D.-112. l·1innesota has 1/ 50th of the population 
and greater than 1/SOth of the biomedical engineering indus
try. If our program were 1/SOth the na~ional average, we 
would have 34 graduate students enroll:ed\~-and graduate eight 
N.S. and two Ph.D.'s per year. Our present enrollment in the 
Ph.D. program is twelve. In those Universities offering 
both Master's and Ph.D. programs, there appears to be a 
common thread that would run through large numbers of pro
gram. 

The BME SXXX Internship is described in detail on p. 2. It 
forms the important practical experience for students and 
may also provide ideas for the Plan B project. We have 
obtained informal commitments from several University facul
ty and local companies to provide such an intership experi
ence,but specific details will be developed during the Sum
mer and Fall quarters of 1984. The first group of students 
will not enroll in this course until Spring 1985, at the 
earliest. 

Faculty Advising and Administration 

The advising and administration presently employed by the 
Ph.D. in Biomedical Engineering Program will be employed. 

National = Regional Demand 

There were 440 H.S. in Biomedical Lngineering degrees 
awarded in the u.s. in 1981--none in Minnesota. Seventy 
schools in the U.S. and Canada offer the degree. We do not. 

The proposed program would produce a number of graduates 
equal to approximately 1/10 to 1/20 the estimated maximum 
employment rate over the next ten years. 

l1ission 

The M.S. program will complement the existing Ph.D. program 
in Biomedical Engineering in allowing better use of faculty, 
seminars, and administrative structures. It will provide 
better utilization of graduate courses in the traditional 
engineering and life sciences graduate programs It offers a 
mix of course and laboratory experience not presently 
offered. 

Comparative Program Analysis 

The f.l.S. in Biomedical Engineering degree program if offered 
in 70 schools in the u.s. and Canada, none in Minnesota. An 
unmet demand for the degree program exists in the State. 

Duplication 

There will be no duplication of courses. The MS program in 
Biomedical Engineering will utilize graduate courses cur-
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rently offered in ME, ChE, EE, Physiology, etc. The parti
c~l~r gro~pin~s of courses will provide the depth in spe
Clflc eng1neer1ng areas and the breadth in both engineering 
and Life scien.~es thai.:. is ne:_eded hy the practicing biomed
ical engineer. 

Cost/Benefit 

No money is being requested initially. No formal program 
evaluation is proposed. A healthy exchange between local 
Biomedical Engineering industry and the Director of Graduate 
Studies and faculty should help make mid term corrections 
before the next Graduate School evaluation. 

University Resources 

Courses 

All the courses listed in the program are currently running 
within either the Institute of Technology, School of Public 
Health, or the Medical School with the exception of Intern
ship (BME SXXX), Research in Biomedical Engineering (E~E 
SYYY), and Thesis (Bt-1F. SZZZ). 

The Research and Thesis courses carr be implemente~,~snce 
approved, directly ~ince they will essentially formalize 
with a BNE number research activities that a: currently 
pursued in relate programs for biomedical engi .eering re
search. The Internship (BhE SXXX) wiwll require new facul~y 
effort in order to implement the program. Faculty are 
a~_ready committted to these additions to the graduate pro
g:.:am. 

The Bt1E SX:\X Internship is described in detail earlier. It 
forms the important practical experience for students and 
may also provide ideas for the Plan B project. We have 
obtained informal commitments from several University facul
ty and local companies to provide such an internship expe
rience, but specific details will be developed during the 
Summer and Fall quarters of 1984. The first group of stu
dents will not enroll in this course until Spring 1985, at 
the earliest. 

Faculty Advising and Administration 

The program will be administered by the Director of Graduate 
Studies and the Graduate Faculty in Biomedical Engineering, 
as is currently done for the Ph.D. degree in Biomedical 
Engineering, Details of these procedures are presented 
earlier, in Section II. 

Community Resources 

Plans for the HS program have been discussed with represen
tatives of several local biomedical engineering companies, 
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all of whom have indicated a real need for such a degree 
program. Potential internship activities have also been 
support.ed by these companies. SP-v•~ral_ companies. have agreed 
to provide fellowship oc research assistantship support for 
MS students in this program, and others have been contacted 
and are considering such a support mechanism. 

Cost Analysis 

At the present time we do not contemplate any additional 
cost elements for the l-15 program. DGS time and secretarial 
support is presently provided for the Ph.D. program, and 
there are no new lecture or laboratory courses required for 
the t·!S program. 

'--
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March 28, 1984 

Professor Stanley Finkelstein 
·University of l~innesota 

Lab Medicine & Pathology 
Box 511 f·layo 
420 Delaware Street SE 
Minneapolis, MN 55455 

Dear Professor Finkelstein: 

I \'las very pleased to learn in our conversation that the University 
of Minnesota is considering a Masters Program in Bioengineering. I 
believe such a program is desperately needed in the Twin Cities area. 
This geographi ca 1 area has- one of the highest ·concentration of medk~~
device companies in the country. A great many of the engineering 
employees in these companies have Master Degrees in Bioengineering 
from other institutions. 

I further request that you also consider a program that would permit 
obtaining both Masters and Doctorates on a part-time basis, preferably 
evenings. Many employed engineers are seeking an opportunity for an 
advanced degree but must work. 

:In order to express our enthusiastic support for the program, Renal 
Systems offers to support a part-time Research Assistant at $8,000 
for a Masters in Bioengineering. As you indicated, the project effort 
would be in an area of interest to Renal Systems. 

Again, we are very pleased with your suggestions and proposals and 
look forward to \·IOrking with you in the future. 

Sincerely, 

Lcc:-~-/t-
'-...j 

Louis C. Cosentino, Ph.D. 
President 

LCC/jsn 

1.!985 28TH AVENUE 1-.!0RTH, MI~~NEAPOLIS. MINNESOTA 55441 U.S.A. 
TELEPrlOi-;E 612 553 3300 TELEX: 290825 RSI~\1PLS PLOH 



1 1 ' 1· '· . J 1' 1· "I' I i I'; ( 1• I ( I l ( ; <.) ~ Medtronic, Inc. 
6951 Central Avenue N.E 
PO Box 1453 
Monneapolts. MN 55440 USA '\ 
Telephone (612) 574-6001 ..J 

P<nil Citron 
V;ce ,-,es•dent. Applied Concepts Research 
New Hus•nesses Group 

April 13, 1984 

Perry Blackshear, Ph.D. 
Department of Mechanical Engineering 
University of Minnesota 
Minneapolis, MN 55455 

Dear Doctor Blackshear, 

The State of Minnesota has earned an international reputation for its leadership 
in Medicine. The Mayo Clinic and the University of Minnesota Medical Schools have 
been consistent leaders in the advancement of medical practice. More recently, 
this community has led the way in developing new structures for health care delivery 
which have improved access to quality care while, at the same time, reducing costs. 
This spirit of innovation among health care professionals has led to another strength 
which is unique to our state.- We are the leaders. in health care tedJilo;l9~.X develop
ment. Over 150 medical device firms now do business in Minnesota. Many-of these 
are headquartered and/or are performing R & D activities in our state. 

The lifeblood of the biomedical industry in Minnesota is the human resource talent 
which staffs it. If we are to expect continued growth, continued innovation in 
medical device technology locally, we must r.ave access to a supply of properly 
trained, graduate level technical professionals in a number of disciplines. We 
particularly perceive the need for graduates in biomedical engineering -- both at 
th~ Ph.D. level and at the Masters level. These graduates need also to be offered 
a q:uality program which will be capable of attracting the best and the brightest. 

In many ways the University of Minnesota is uniquely positioned to establish a 
premier program in bioengineering. A close proximity exists bet\-Jeen the Institute 

J 

of Technology and the Medical School. The involved disciplines, therefore, are 
convenient to each other and can easily work together on topics and problems of · 
mutual interest. Relatively few schools are fortunate enough to enjoy such a sit
uation. The elements are in place to create a center of excellence at the University 
of Minnesota in bioengineering. It would be nice to capture this opportunity. 

~?bf----
Paul Citron · 

PC:jw 
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15305 Industrial Road, Mtnnetonka, Mir1rP:':suta 55343 F312-~J38-7600 

April 18, 1984 

Professor Perry L. Blackshear, Jr. 
Director of Graducate Studies 

For Biomedical Engineering 
Department of Mechanical Engineering 
111 Church Street S.E. 
Minneapolis, Minnesota 55455 

Dear Professor Blackshear: 

I am writing this letter to support the proposed Master of Science 
Degree Program in Biomedical Engineering at the University of 
Minnesota. As you probably know, biomedical engineering companies 
represent one of the fastest growing industries in the Twin Cities 
area. We will frequently employ a traditionally ~rained mechanical= ~ ~;, 
or electrical engineer, who will state his continuing educational 
preference .to be one of just such a mixture of physiology and traditional 
engineering as is proposed in this program. At present, we have three 
engineers in our total work force of four and of that group I would 
estimate that three would be interested in enrolling in such a program. 

Also, as you 
Fellowship. 
introduce an 

' /1 

know, our company presently supports a Biomedical Engineering 
Thus, we wholeheartedly support your committee's efforts to 
M.S. in Biomedical Engineering at the University of Minnesota. 

Since,fely, / __ _ 

{_1 ~--------- ) ... ;.7~/~ /.-~ ---v ,;/jai{:i~ .c;Lybns ? _/ · · ___ _..-: 

1
,....--Presldent 

JFL: en .·· 
t 

_. 
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April 24, 1984 

RE: Proposal for Master of Sciet1ce Dsgree in Biomedical 
Engineering 

ERRATA: 

1. p. 23, line 7 

degree holder, 8 in liCe science and 14 in engineering for 
medicine and biology advanced degree holder 

2. p. 14, example program 

3. 

add PubH 5400, Biometric Methods, 4 credits to the 
Biomedical Engineering courses (credit total is okay) 

also under Biomedical Engineering, should say minimum of 20 
credits, plus 3 Cor BME Seminar 

p. 15, example program 

add BME 5xx~, Internship, 3 credits to the Biomedical 
Engineering courses and revise total credits to 28 

also under Biomedical Engineering, should say minimum of 20 
credits, plus 3 Cor BME Seminar 
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TYPICAL MASTER'S OF SCIENCE PROGRAM FOR A STUDENT 
WITH STRONG MECHANICAL ENGINEERING INTERESTS 

Phsl 5440, 5441 
Phsl 8104 
Phsl 8105 

Plan A 

Life Sciences 

minimum of 14 credits 

Quantitative Physiology 
Neurophysiology 
Physiology 

Biomedical Engineering 

minimum of 12 credits 
plus 3 for BME seminar, 16 for thesis 

EE 5560 
ME 5480 
ME 8484,6,7 
PubH 5400 
BME 5zzz 

ME 5283 
ME 5288 

Biomedical Instrumentation 
Biological Fluid Flow 
Biomedical Engineering Seminar 
Biometric Methods 
Thesis 

Mechanical Engineering 

minimum of 8 credits 

Instrumentation and Controls 
Modeling and Simulation of Dynamic 

Systems 

3 

6 credits 
4 
4 

1""4 

4 credits 
4 
3 
4: • 

16 
31 

4 credits 

4 
8 



Sample Master's Plan A Thesis Titles 

for Biomedical ~ngineering 

Electrophoretic Blood Component Polarization to Protect 

(a) Blood Lubricated Bearings in Blood Pumps 

(b) Ultafiltering Membranes 

D.O. for Other Charged Macromolecules and Cell Culture 

Consolidation of Arterial Media with and Without Transmural Flow 

Non-Invasive Blood Viscosity Meters for Early Warning of Sickle 
Cell Anemia Related Pain Crisis. 

(a) Plethysmographic 

(b) Laser doppler 

(c) Ultra sound 

(d) Thermal 

RBC Membrane Viscosity Determination 

(a) With micropipette 

(b) With microporous membranes 

Contributions Toward Ambulatory Artifical Organs 

(a) Heart 

(b) Kidney 

(c) Pancreas 

(d) Lung 
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TYPICAL PROGRAM FOH A STUDENT 
WITH A B~CHELOR'S DEGREE IN BIOLOGY OR PHYSIOLOGY 

WITH AN INTERLST IN BIOM~CHANICS 

AEH 3016 
AEM 3036 
CE 3400/AEM 3200 
ME 3201,3,5 

Plan A 

Additional Program Prerequisites 

(no graduate credit awarded) 

Reformable Body Mechanics 
Dynamics 
Fluid Mechanics 
Mechanical Engineering Systems 

and Design 

4 credits 
4 
4 

12 
24 

(This assumes student meets basic prerequisites in calculus, 
physics, chemistry, and computers.) 

Phsl 8105 
Phsl 8106 

ME 5207 
ME 5288 

ME 5344 
ME 5284 

Life Sciences 

minimum of b credits 

Cardiovascular Physiology 
Respiratory Physiclogy 

Engineering 

minimum of 14 credits 

Experimental Stress Analysis 
Ivlode ling and Simulation of 

Dynamic Systems 
Thermodynamics of Fluid Flow 
Control Systems 

Biomedical Engineering 

minimum of 12 credits 

4 credits 

4 
8 

4 credits 

4 
4 
4 

T6 

plus 3 credits for BME Seminar, 16 for Thesis 

EE 5860 
PubH 5400 
ME 5480 
ME 8485,6,7 
BME 5zzz 

Biomedical Instrumentation 
Biometric Methods 
Biological Fluid Flow 
Biomedical Engineering Seminar 
Thesis 

5 

4 credits 
4 
4 
3 

16 
31 



. . 

TYPICAL PROGRAM FOR A STUDENT WITH 
A BACHELORS DEGREE IN ELECTRICAL ENGINF.BRING 

Phsl 5440 
Phsl 5441 
Phsl 8105 
Phsl 8106 

EE 5511 

EE 5512 

EE 5700 

PubH 5400 
EE 5560 
EE 5760 

ME 8485,6,7 
BME 5zzz 

Plan A 

Life Sciences 

minimum of 14 credits 

Quantitative Physiology 
Quantitative Physiology 
Cardiovascular Physiology 
Respiratory Physiology 

Engineering 

minimum of 8 credits 

Digital Filters and Signal 
J?rocessing 

Digital Filters and Signal 
Processing 

Information Theory and Codin~ 

Bio.~dical Engineering 

m1n1mum of 12 credits 

3 credits 
3 
4 
4 

14 

3 credits 

3 
3 
9 

plus 3 for BME seminar, 16 for Thesis 

Biometric Methods 
Biomedical Instrumentation 
Biomedical System Modeling 

and Analaysis 
Biomedical Engineering Seminar 
Thesis 

4 credits 
4 

4 
3 

16 
31 

The M.S. program proposed here will, thus, make us able to offer 
a program similar to ones offered elsewhere. 
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UNIVERSITY OF MINNESOTA 
TWIN CITIES 

I 
1
\ Department of Anatomy 

4-135 Jackson Hall 
1 321 Church Street S.E. 
I Minneapolis, Minnesota 55455 

i (612) 373~2790 

28 March 1984 

Dean Robert Holt 
The Graduate School 
Johnston Hall 

Dear Dean Holt: 

Please find appended the proposal for a Ph.D. level Minor in Neuroscience which 
we are submitting for consideration during the Spring Quarter by the appropriate 
Policy and Review Committees. As indicated in the docucent we are requesting 
icplementation of program in the Fall Quarter of 1984. The document is the 
product of extensive discussions held during six meetings of the Neuroscience 
Committee you appointed last year. As you recall, the committee broadly 
represented Neuroscience interests on our campus and included representatives 
from the College of Liberal Arts, the College of Biological Sciences and the 
Health Sciences. Members of the committee included Professors James Bloedel 
(Neurosurgery and Physiology), Dwight Burkhardt (Psychology), Robert Elde 
(Anatomy), William Herman (Genetics and Cell Biology), William Kennedy 
(Neurology), James Koerner (Biochemistry), Alice Larson (Veterinary Biology), 
Richard ·Phillips (Animal Science and Ecology and Behavioral Biology), Richard 
Poppele (Physiology) and George Wilcox (Pharmacology). Professor Warren Roberts 
(Psychology) served during Professor Burlhardt's sabbatical leave. Dean Kenneth 
Zimmerman provided expert~ officio counsel for the committee. 

The committee unanimously and enthusiastically supports the appended proposal. 
During the development of the proposed program, individual members of the 
committee informally solicted comments from their respective department heads 
and deans. Through this process we sensed a great deal of support for the 
proposed program. I am presently soliciting the formal opinions of the Deans of 
the College of Liberal Arts, the College of ·Biological Sciences, the Medical 
School and the School of Veterinary Medicine. I will submit their replies as an 
appendix to the enclosed proposal. 

Last Fall Quarter you strongly suggested that the Neuroscience Committee 
additionally consider proposing a degree-granting program in Neuroscience. 
After an initial discussion at the committee level, we can report that we are 
strongly committed to drafting such a proposal. We intend to present this 
proposal to you within the year. The work we have already done in preparing the 
proposed Minor in Neuroscience will clearly aid and focus our efforts in 
drafting the proposal for the major. 

Sincerely yours, 

r;aJ-5:ll-
Robert Elde, Ph.D. 
Associate Professor 
Chair, Neuroscience Committee, The Graduate School 
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UNIFORM PROGRAM 
INVENTORY AND 
PROPOSAL FORM 

SECTION I 
Program Proposal Abstract and Cover Sheet 

(See Attached lnstr..ac:tions) 

. I 

Unit, Campus or College Graduate School (Interdisciplinal:y Program) Code No. _____ _ 
2 

I. General Information 

A Program Title Minor in Neuroscience 

--------------------
8 27 

B. Program Review Category: JL_ Regular -
(check one) ~Experimental (If Experimental, give Reporting Date:---~-----' 

:zg ::10 ::12 ::14 

C. Proposed Implementation Date: __ 9_/ __ l_t 84 
36 38 

D. Program Length: Total Cr/hr 18-24 credie~ssroom __ X~ ____ Laboratory_x ____ _ 
42 45 46 49 so 53 

E. Administrative Unit Immediately Responsible for Program:_G__;;;r_a;.:d;..;u;..;a;;.t.;.e~.;;;S...;c;.;.h.:..o;..o_l;.;._ ________ _ 

-----------~------~-
73 

F. Describe the Program (in 50 words or less): 

The program creates a Ph.D. level minor in Neuroscience. Enrollees 
a• 

will be graduate students in departmentally-oriented Ph.D. programs 
6!l orfered by units with the CLA, CBS and the Health Sciences. The 

120 

c~rriculum will provide students with·a broad foundation in structural, ~ 

EiS 

functional, chemical and behavioral aspects of Neuroscience. 
120 

8 

65 120 

G. Expected student interest in the program during the first year of operation, and when the program reaches full 
ooerating level: 

a. Enrollment 
Program E:nrollces 

Other Students 

Total 

b. Program Graduates/ 
Completors 

10 

1 

, 

22 

First Year: 8 4- iitr.l 
8 

Number Student 

( Hr.adcount l Credit or 

E•pccted ContaCl 
Hours 

15 75 
13 25 

30 90 , ~4 

45 165 
1 

() 

~" 37 

8 7-8 ·. 
Full Operation: __ tYr.l 

40 
Student 

Heox:lecunt Cred1t or 
Capootv Contaet 

Hours 

60 150 
"~-' 47 45 57 -6.0 

I 60. 180 
.,4'J,4 49 G1 o4 

I 120 330 
_I< -5 -6!! 

J54 15 -5G G9 7 i 

FORM NO. 25 



SECTION I 
Attachment A 

. ... 

The Budget Data indicates only a fractional FTE for faculty, whereas the ~ 
Enrollment Data indicates-a significant student population. This paradox arises 
because the courses comprising the Minor in:Neuroscience are presently offered 
by faculty whose effort is (and will continue) to be reported to existing 
programs. Other efforts by the general faculty in the Neuroscience Minor 
program will consist of examination committees and standing committees of the 
program. Such efforts are not reported under the conventions related to FTE. 

The faculty FTE listed in Table II A represents the projected efforts of the 
Director of Graduate Studies. This value increases from 0.2 to 0.4 FTE as the 
program becomes fully operational. 



Section II 

' Program Title: Minor in Neuroscience 

'--::.:kr, Sum:nary ~scription .2f Pro~ram 
_-::,_< Neuroscience .is a :relatively new field of scientific inquiry. The objects 

of the inquiry - the brain and nervous systems - are sufficiently complex and 
unique among biological systems as to require analytical approaches that cross 
the traditional boundaries of anatomy, behavioral biology, biochemistry, cell 
biology, genetics, pharmacology, physiology and psychology. In some instances 
neuroscientific inquiry also encompasses the disciplines of computer science, 
information processing, engineering, physics and mathematics. 

Program Objectives. Establishment of this Minor will accomplish the 
following objectives: 1) Provide a core of courses, some of which will be 
explicitly designed for this program, that will provide a broadly representative 
foundation in Neuroscience. These courses will be co-ordinated with the other 
core courses in content and in schedule in order for a.student to move logically 
and rapidly through the curriculum. 2) Provide a central listing in the 
Graduate School Bulletin of the core courses as well as a variety of elective 
courses that are suitable for inclusion in a student's individual program for a 
Minor in Neuroscience. The requirement for advanced, elective courses and the 
publicity achieved by centralized listing will help to provide a student 
population for these courses, which in some cases in the past, have been 
cancelled because of low enrollment. 3) Provide a formal program.in 
Neuroscience that can be evaluated for its strengths and deficiences by the 
periodic internal and external review process of the Graduate School. Such 
evaluaton is necessary in order to increase the quality of Neuroscience at the 

.r·· University of Minnnesota. 4) Enable us to list the program in various sources, 
~ including Training Programs ~ Neuroscience published by the Society for 

Neuroscience. This publicity will aid in recruitment of high-quality students 
to extant graduate programs. 5) Further and foster productive collaboration 
among the Neuroscientists at the University of Mjnnesota. 

_ Admission Requirements. Graduate students e~ecting the Minor in 
Neuroscience will have been screened and accepted by the Graduate School and the 
Ph.D. Major program in which they are enrolled. Admission to the Minor program 
will therefore be contingent upon enrollment in good standing within a 
recognized Ph.D. granting program at the University of Minnesota, and possession 
of the prerequisites for the core courses for the Minor in Neuroscience. It is 
estimated that 15 students will be accepted into the program each year, and when 
fully operative, 15 will complete the program each year. 

The Curriculum. The program for an individual student will be developed by 
consultation between the student and the Director of Graduate Studies for 
Neuroscience. The program will then be submitted to the Graduate Neuroscience 
Committee for consideration. Students with sufficient background and previous 
course experience equivalent to one or more courses within the curriculum may 
apply to the Graduate Neuroscience Committee for waiver of appropriate 
requirements. 

The core of the Neuroscience curriculum consists of introductory courses 
selected for their content, frequency of offering and prerequisites. The 
student will choose single courses from at least three of the four disciplinary 
categories of core courses. At least two elective courses are to be selected 

~- from among 30 existing courses that have a Neuroscience focus. 
~ Completion Requirements and Standards. A student electing the Minor in 

Neurosc1ence must maintain academic standing in accordance with Graduate School 
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standards. Completion of the program requires completion of courses as outlined 
above. No more than one course in which the grade of "C' was obtained may be 
used for credit in the minor program. No course in which a grade of "D'' or 
lower was obtained may be used for credit in the minor program. 

Resources Required for the Program. The Graduate Faculty in Neuroscience ~ 
will be comprised of.dacu-lty with primary appoincments in a variety of 
departments. Since the' proposed Minor in Neuroscience will principally gather, 
focus and co-ordinate existing course offerings, the resources required for 
implementation of the program are minimal. The only faculty member for whom a 
re-assignment of effort is anticipated is the Director of Graduate Studies. 
This is estimated to be 0.2 FTE ($9000) in the initial year, and move to 0.4 FTE 
($22500) when the program is fully implemented. The services of an 
administrative fellow (25% effort; $5000) are needed to aid the Director of 
Graudate Studies in administration of the program. A seminar program will be 
designed to bring the Neuroscience faculty and students together on a regular 
basis for intellectual enrichment by distinguished Neuroscientists from other 
institutions. The libraries of the University are adequate to 'support the 
proposed program. Space and equipment are also adequate. The funding for this 
program is expected to be derived from Tuition (32%) and the State budget for 
the University (68%) • 

.£:. Need for the Program 
At present, most major research universities have established formal 

programs in Neuroscience. It should be noted that the most recent survey by the 
Society for Neuroscience found an increase of 365% in the number of 
undergraduate Neuroscience courses offered at colleges and universities in the 
United States between 1978 and 1982. Thus, a rapidly increasing number of 
undergraduates are becoming familar with Neuroscience as a discipline. 
Undergraduates inspired in these courses seek graduate programs with a focus \ 
upon Neuroscience. Such a program does not exist at the University of ~ 
Minnesota. Therefore, many potential Neuroscience students fail to matriculate 
in our present departmentally-based graduate programs. 

Graduate students at the University of Minnesota with an interest in 
Neuroscience are now associated formally with the traditional departmental 
programs mentioned above. At present it is only possible for these students to 
major or minor informally in departmental subdisciplines such as Neuroanatomy, 
Neurochemistry, Neurophysiology, Neuropharmacology and Sensory or Physiological 
Psychology. Since Neuroscience is a multidisciplinary field they will in all 
likelihood elect a Supporting Program for a minor. A variety of graduate 
programs offer courses from which a student might construct a Neuroscience
oriented Supporting Program, however these ~ourses are not coordinated in either 
content or scheduling. In the past few years, a number of graduate courses in 
the Neuroscience area have been cancelled because of low enrollment. The 
student and faculty interest was present, but communication and co-ordination 
between departments was such that these courses - fundamental to Neuroscience -
were not advertized rigorously, were not part of a degree requirement, and we~e, 
for scheduling reasons, so relatively inaccessible to degree oriented students 
that not enough students could find the courses and the time and extra tuition 
money to attend them. 

In reality, the Supporting Program option for the Minor does not ·provide 
our students with anything resembling a curriculum in Neuroscience. Even the 
strongest Neuroscience-oriented students graduating from our best traditional 
departmental programs have a poor comprehension of the breadth of inquiry in 
Neuroscience. 

The lack of a cohesive core program frustrates our Neuroscience-oriented 
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graduate students in attaining both the necessary scholarship and the degree 
recognition imperative for successful career opportunities in post-gradua'te 
life. Moreover, lack of a recognized core program frustrates Neuroscience
oriented faculty. Implementation of the proposed Minor in Neuroscience can be 

~expected to increase our ability to 1) attract higher quality graduate students 
: who are interested in Neuroscience as a discipline; 2) recruit higher quality 

-- ·faculty colleagues interested in the Neurosciences as a scholarly discipline; 
and 3) compete for and obtain Neurosciene-oriented training funds from Federal 
and private source~ 

The lack of a cohesive curriculum and program in the Neurosciences at the 
University of Minnesota, then, is viewed as a serious drawback to Minnesota's 
opportunity to participate in one of the most exciting frontiers of present-day 
science, despite the very substantial number of faculty and students here who 
clearly identify with Neuroscience. Failure to rectify this drawback within the 
next few years could result in the loss of both the high quality faculty and 
students, and in Minnesota's defaulting in this area of scholarship. The 
proposed program, for the establishment of a Ph.D. minor in Neuroscience, is a 
necessary first step toward overcoming the deficiencies cited above, and should 
lead to an increased efficiency and cohesiveness in the training of students and 
maintainence of a faculty already committed to the study of Neuroscience. 

' 

3. Mission 
There exists no similar program among the institutions of higher education 

in Minnesota. Several faculty in the Departments of Physiology and Pharmacology 
at the Mayo Clinic provide training in limited areas of Neuroscience, but to the 
best of our knowledge, no formal programs in Neuroscience exist in the State of 
Minnesota. 

The creation of the Minor in Neuroscience fits well within the total 
educational mission of the University of Minnesota. As outlined above, the 
program will enhance the position of the Universicy by attracting more qualified 
graduate students to present programs, and by producing better-educated 
Neuroscientists. 

~ Comparative Program Analvsis 
Institutions of higher learning in neighboring states offer some forms of 

formal training in Neuroscience. The University of Wisconsin, Madison has a 
strong tradition in Neuroscience research, and has an interdisciplinary, Ph.D. 
degree granting program in Neuroscience. The University of Iowa, Iowa City, 
does not offer an advanced degree in Neuroscience, although a Neural and 
Behavioral Sciences Committee coordinates interdisciplinary training that leads 
to a degree in a traditional, departmental program. Iowa State University, 
Ames, has neither a formal nor informal program in Neuroscience. There is no 
program in Neuroscience in the Dakotas. 

5. Duplication 
The configuration of the proposed Minor in Neuroscience does not duplicate 

existing programs.in the region. It is designed to be at least an interim foc~s 
upon Neuroscience in graduate education at the University of Minnesota. The 
Minor in Neuroscience will stregthen our present system of traditional 
department-oriented Ph.D. programs in the biomedical and behavioral sciences by 
providing a broadly based foundation in contemporary Neuroscience. This 
proposed .approac~ to form~l training in Neuroscience is, to the knowledge of the 
formulat~ng comm~ttee, un1que among graduate programs in Neuroscience within the 
United States. 
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6. Cost/Benefit 
The net cost of this program to the University of Minnesota is minimal, 

since nearly all faculty effort involved will be handled by reassignment. The 
cost of this program to an individual student is also negligible, since a Ph.D. J 
student must presently declare a Minor. Since a Minor must include 18-24 . 
credits, and si~~;-::this · progran1 does not exceed this range, the Minor j_n 
Neuroscience carr:b'e obtained by an individual student at no increase in cost 
above the present options avaiable to Ph.D. students. 

The benefits of this program are numerous. The proposed program will 
provide the University of Minnesota with a modest curriculum in Neuroscience. 
It should be noted that the University of Minnesota is one of the few research 
universities in this country without a formal program in Neuroscience. Thus the 
proposed program can be expected to elevate the esteem of the University within 
the scientific community. The proposed program can also be expected to aid 
recruitment of more highly qualified students to existing graduate programs in 
which they would major. The existence of such a program can also be expected to 
aid in the recruitment of new Neuroscience-oriented faculty as 'positions become 
available in various departments. Finally, the products of our graduate 
programs, the students, will be better trained in Neuroscience and reflect more 
positively upon the University of Minnesota. 

7. Hypothesis!£ be Tested 
This is not an experimental program. 
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Section III 

March 19, 1984 

Proposal for: Minor in Neuroscience (Ph.D. level) 

Submitted by the: Neuroscience Committee 

of the: Graduate School 

The proposal has been reviewed and approved by: 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
APPROVAL CERTIFICATION 

Chair, Neuroscience (Date) 
Committee, Graduate School 

Dean, College of Biological (Date) 
Sciences 

Dean, College of Liberal 
Arts 

Dean, Medical School 

Dean, Veterinary School 

(Date) 

(Date) 

(Date) 

Approval by Regents: 

First Reading by CAC: 

ADDITIONAL APPROVALS 

Dean, Graduate School 

Vice President, Health 
Sciences 

Vice President, Academic 
Affairs 

(Date) 

(Date) 

. Second Reading by CAC: 
(Date) 

Recommendation by the MHECH: 

(Date) 

Confirmation by Regents: 
(Date) 
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(Date) 

(Date) 

(Date) 



Section III: The Proposal to establish a Ph.D. Minor for graduate students 
enrolled in Ph.D. programs in the behavioral, biological and medical 
sciences. 

A. Introduction Neuroscience is a relatively new field of scientific inquiry. 
The objects of the inqui~y - the br~in and nervous systems - are sufficiently 
complex and unique among biological systems as to require analytical approaches 
that cross the traditional boundaries of anatomy, behavioral biology, 
biochemistry, cell biology, genetics, pharmacology, physiology and psychology. 
In some instances neuroscientific inquiry also encompasses the disciplines of 
computer science, information processing, engineering, physics and mathematics. 

Nationally and internationally the general field of Neuroscience has 
developed to the point where several cohesive subfields can be identified: 
Molecular Neuroscience, Cellular Neuroscience, Neural Systems and Behavioral 
Neuroscience. Formal programs and Departments of Neuroscience were established 
in some major universities more than a decade ago. The Society for Neuroscience 
with a membership in excess of 7,500 was established fourteen years ago and it 
continues to grow rapidly. The membership of the Society is principally drawn 
from neuroscientists in the United States, Canada and Mexico. The Society for 
Neuroscience has affiliated with the more recently established European, South 
American and Japanese Societies under the aegis of the International Brain 
Research Organization. These professional organizations sponsor meetings, 
publish journals, and employ professional staffs to carry out the functions 
normally associated with established, more traditional scientific societies. 

The University of Minnesota has 51 faculty and postdoctoral fellows as well 
as 12 graduate students who are identified members of the Society for 
Neuroscience. The local unit of the Society - the Voyageurs Chapter of the 
Society for Neuroscience - has an active membership list of 71 faculty and 
postdoctoral fellows and 24 graduate students. In addition, the local chapter 
.maintains a recently updated mailing list through which an additional 130 
interested individuals receive publicity for Neuroscience-oriented seminars 
sponsored by various departments at the University. 

Thus, Neuroscience is a discipline whic.1 is actively pursued at the 
University of Minnesota. However, in contrast to most research universities 
across the country, Neuroscience is not a recognized discipline within the 
educational structure of the Graduate School. At least two unfortunate 
consequences ensue: 1) Many of the most qualified prospective graduate 
students with an interest in Neuroscience matriculate at institutions other than 
the University of Minnesota; and 2) Present students with an interest in 
Neuroscience who are seeking the Ph.D. in traditional disciplines related to 
Neuroscience graduate from the University of Minnesota with fragmentary 
training. 

B. The Proposed Program 
Program Objectives. The present proposal for a Ph.D. level Minor in 

Neuroscience is designed to address at least some of the deficiencies outlinea 
above and in Section C (below). Establishment of this Minor will accomplish the 
following objectives: 1) Provide a core of courses, some of which will be 
explicitly designed for this program, that will provide a broadly representative 
foundation in Neuroscience. These courses will be co-ordinated with the other 
core courses in content and in schedule in order for a student to move logically 
and rapidly through the curriculum. 2) Provide a central li~ting in the . 
Graduate School Bulletin of the core courses as well as a var~ety of elect~ve 
courses that are suitable for ~nclusion in a student's individual program for a 
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Minor in Neuroscience. The requirement for advanced, elective courses and the 
publicity achieved by centralized listing will help to provide a student 
population for these courses, which in some cases in the past, have been 
cancelled because of low enrollment. 3) Provide a formal program in 
Neuroscience that can be evaluated for its strengths and deficiences by the 
periodic internal and external review process of the Gradua~-:~ ?~hool. Such . 
evaluaton is necessary in order to increase the quality of 'Neuroscience at the.: 
University of ~finnnesota. 4) Enable us to list the program in various sources, 
including Training Programs in Neuroscience published by the Society for 
Neuroscience. This publicity will aid in recruitment of high-quality students 
to extant graduate programs. 5) Further and foster productive collaboration 
among the Neuroscientists at the University of Minnesota. 

Admission Recuirements. Graduate students electing the Minor in 
Neuroscience w~ll have been screened and accepted by the Graduate School and the 
Ph.D. Major program in which they are enrolled. Admission to the Minor program 
will therefore be contingent upon enrollment in good standing within a 
recognized Ph.D. granting program at the University of Minnesota, and possession 
of the prerequisites for the core courses for the Minor in Neuroscience. 

The Curriculum. The program for an individual student will be developed by 
consultation between the student and the Director of Graduate Studies for 
Neuroscience. Lie program will then be submitted to the Graduate Neuroscience 
Committee for consideration. Students with sufficient background and previous 
course experience equivalent to one or more courses within the curriculum may 
apply to the Graduate Neuroscience Committee for waiver of appropriate 
requirements. 

The core of the Xeuroscience curriculum consists of introductory courses 
selected for w;eir content, frequency of offering and prerequisites. The 
student will choose single courses from at least three of the four categories of 
disciplines listed below. 

Category 

Structure 

Function 

Chemistry/Pharmacology 

Behavior 

CORE COURSES 

Course Name, Number, Credit Ho~ & Course Director 

Human Neuroanatomy, Anat 5-111, 3 credits, Smithberg 
Veterinary Neurobiology, VB 5-102, 3 credits, Beitz 

Neurophysiology, Phsl 5-104, 3- 5 credits, Poppele 

Veterinary Pharmacology, VB 5-400, 4 credits, Larson 
Pharmacology, Phcl 5-103, 4 credits, Wilcox 
Neuropharmacology, Phcl 5-208, 3 credits, Wilcox (to be 

proposed) 
Biochemistry of Neuronal Signaling, MdBc 8-240, 3 

credits, Koerner 

Neuropsychology of Motivation and Learning, Psych 
5-062, 4 credits, Roberts 

Mechanisms of Animal Behavior, EBB 5-323, 4 - 5 credits, 
Barnwell/Phillips 

The elective courses are to be selected from the following list. A student 
will be expec:ed :o select at least two of these courses. One of these courses 
must be from the list of advanced courses. 
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ELECTIVE COURSES 

Course Name, Number, Credit Hours and Course Director 

Analysis of Behavior I, Psych 5-017, 4 credits, Thompson 

Behavioral Genetics, EBB 5-149, 4 credits, Merrell 

Biology of Nerve Cells, Anat 5-211, 3 or 4 credits, Quick 

Molecular Principles of Behavior, GCB 5-045, 3 credits, Sheppard 

Muscle Contraction, MdBc 5-444, Phsl 5-444 or VB 5-444, 3 credits, Thomas, 
Poppele, Louis 

Neuroanatomical Methods, Anat 8-141, 2 credits, Elde 

Perception, Psych 5-031, 4 credits, Legge 

Sensory Neuropsychology, Psych 5-034, 4 credits, Burkhardt 

ADVANCED ELECTIVE COURSES 

Course Name, Number & Credit Hours 

Behavioral Pharmacology, Psych 8-064, 3 credits, Pickens 

Biophysics of Nerve Cells, Phsl 8-114, 3 credits, Fohlmeister 

Cell Junction Structure and Physiology, Anat 8-170, 4 credits, Sheridan 

Cellular Regulation, GCB 5-950, 3 credits, Herman 

Central Regulation of Autonomic Function, Anat 8-222, 3 credits, Seybold 

Developmental Neurobiology, Anat 8-210, 3 credits, McLoon 

Experimental Comparative Veterinary Neurology, VB 8-136, 3 credits, Beitz, 
Fletcher 

Mathematical Neurophysiology, Phsl 8-115, 4 credits, Knox 

Neurobiology of Endocrine Regulation, Anat 8-223, 3 credits, Elde 

Neurobiology of Pain and Analgesia, Anat 8-221, 3 credits, Giesler 

Neuroethology, EBB 8-081, 3 credits, Phillips 

Neuropsychopharmacology, Phcl 8-208, 3 credits, Sparber, Wilcox 

Physiology of Hearing, Oto 8-247 or Phsl 8-216, 3 credits, Ruggero 

Physiology of Visual Systems, ~hsl 8-218, 3 credits, Purple 
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Properties of Receptor Systems, Phsl 8-217, 3 credits, Poppele 

~ Psychopharmacology, Phcl 8-207, 1-3 credits, Sparber, Pickens, Meisch 

Psychophysics and Audition, Psych 8-037, 3 credits, Vei~eister 

' 

Readings in Neurobiology, Neurosurg 8-324, 1 credit (4 quarter sequence), 
Bloedel, Ebner 

Selected Topics: Neurophysiology, Phsl 8-216, arrange credits, Poppele and 
staff 

Seminar: Visual Perception, Psych 8-031, 3 credits, Legge 

Spinal Cord Physiology, Motor Control, Phsl 8-219, 3 credits, Soechting 

Vision, Psych 8-035, 3 credits, Burkhardt 

Completion Requirements and Standards 

A student electing the Minor in Neuroscience must maintain academic standing in 
accordance with Graduate School standards. Completion of the program requires 
completion of courses as outlined above. No more than one course in which the. 
grade of "C'' was obtained may be used for credit in the minor program. No 
course in which a grade of "D'' or lower was obtained may be used for credit in 
the minor program. 

C. Educational and Social Need for the Program 

It is estimated that 15 - 20 candidates will be admitted to the Minor 
in Neuroscience in any given academic year. Since these students will be in 
doctoral programs it can be expected that after four years 60 - 80 students will 
be continuously affiliated with the program. These estimates are based upon the 
number of doctoral students presently engaged in Neuroscience training in the 
traditional departmental programs, most of whom can be expected to apply for the 
minor in Neuroscience. Thus, a large population of students find a need for a 
Minor in Neuroscience, which is presently not available at the University of 
Minnesota. 

At present, most major research universities have established formal programs in 
Neuroscience. It should be noted that the most recent survey by the Society for 
Neuroscience found an increase of 365% in the number of undergraduate 
Neuroscience courses offered at colleges and universities in the United States 
between 1978 and 1982. Thus, a rapidly increasing number of undergraduates are 
becoming familar with Neuroscience as a discipline. Undergraduates inspired in 
these courses seek graduate programs with a focus upon Neuroscience. Such a 
program does not exist at the University of ~linnesota. Therefore, many 
potential Neuroscience students fail to matriculate in our present 
departmentally-based graduate programs. 

Graduate students at the University of Xinnesota with an interest in 
Neuroscience are now associated formally with the traditional departmental 
programs mentioned above. At present it is only possible for these students to 
major or minor informally in departmental subdisciplines such as Neuroanatomy, 
Neurochemistry, Neurophysiology, Neuropharmacology and Sensory or Physiological 
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Psychology. Since Neuroscience is a multidisciplinary field they will in all 
likelihood elect a Supporting Program for a minor. A variety of graduate 
programs offer courses from which a student might construct a Neuroscience
oriented Supporting Program, however these courses are not coordinated in either 
content or scheduling. In the past few years, a number of graduate courses in 
the Neuroscience area have been cancelled because of low enrollment. The 

I • 

student and faculty int.::r.est was present, but cornr;:tunication and co-ordination"'-.. 
between departments was such that these courses - fundamental to Neuroscience :··. ·- · 
were not advertized rigorously, were not part of a degree requirement, and were, 
for scheduling reasons, so relatively inaccessible to degree oriented students 
that not enough students could find the courses and the time and extra tuition 
money to attend them. 

In reality, the Supporting Program option for the Minor does not provide 
our students with anything resembling a curriculum in Neuroscience. Even the 
strongest Neuroscience-oriented students graduating from our best traditional 
departmental programs have a poor comprehension of the breadth of inquiry in 
Neuroscience. 

The lack of a cohesive core program frustrates our Neuroscience-oriented 
graduate students in attaining both the necessary scholarship and the degree 
recognition imperative for successful career opportunities in post-graduate 
life. Moreover, lack of a recognized core program frustrates Neuroscience
oriented faculty. Implementation of the proposed Minor in Neuroscience can be 
expected to increase our ability to 1) attract higher quality graduate students 
who are interested in Neuroscience as a discipline; 2) recruit higher quality 
faculty colleagues interested in the Neurosciences as a scholarly discipline; 
and 3) compete for and obtain Neuroscience-oriented training funds from Federal 
and private sources. 

The lack of a cohesive curriculum and program in the Neurosciences at the 
University of Minnesota, then, is viewed as a serious drawback to Minnesota's 
opportunity to participate in one of the most exciting frontiers of present day 
science despite the very substantial number of faculty and students here who 
clearly identify with Neuroscience. Failure to rectify this drawback within the 
next few years could resr·lt in the loss of both the high quality faculty and 
students, and in Minnesota's defaulting in this area of scholarship. The 
proposed program, for the establishment of a Ph.D. minor in Neuroscience, is a 
necessary first step toward overcoming the deficiencies cited above, and should 
lead to an increased efficiency and cohesiveness in the training of students and 
maintainence of a faculty already committed to the study of Neuroscience. 

D. Comparison with Similar Programs 

There exists no similar program among the institutions of higher education 
in Minnesota. Several faculty in the Departments of Physiology and Pharmacology 
at the Mayo Clinic provide training in limited areas of Neuroscience, but to the 
best of our knowledge, no formal programs in Neuroscience exist in the State of 
Minnesota. 

Institutions of higher learning in neighboring states offer some forms of 
formal training in Neuroscience. The University_ of Wisconsin, Madison has a 
strong tradition in Neuroscience research, and has an interdisciplinary,, Ph.D. 
degree granting program in Neuroscience. The University of Iowa, Iowa C~ty, 
does not offer an advanced degree in Neuroscience, although a Neural and 
Behavioral Sciences Committee coordinates interdisciplinary training that leads 
to a deoree in a traditional, departmental program. Iowa State University, 
Ames, h~s neither a formal nor· informal program in Neuroscience. There is no 
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program in Neuroscience in the Dakotas. 
The configuration of the proposed Minor in Neuroscience does not duplicate 

existing programs in the region. It is designed to be at least an interim focus 
upon Neuroscience in graduate education at the University of Mi~n~sota. The 
Minor in Neuroscience will stregthen our present system of trad~t~onal 
denartment-oriented Ph.D. programs in the biomedical and behavioral sciences by 
pr~viding a broadly based foundation in contempor~r~~uroscienceo This . 
proposed approach to formal training in Neuroscience is, to the knowledge of the 
formulating committee, unique among graduate programs in Neuroscience within the 
United States. · 

E. Quality Control 

Qualifications of Graduate Faculty. A large number of present .faculty at 
the University of Minnesota consider themselves to be Neuroscientists. While we 
in no manner would challenge such a designation on the part of an individual 
faculty member, membership in the Graduate Faculty for Neuroscience shall be 
restricted so as to maintain excellence and focus in the Minor in Neuroscience. 

The Graduate School Constitution states "Continuing active involvement and 
competency in one or more graduate programs, and the quality of such 
involvement, of members of the graduate faculty shall be the primary 
considerations in continued membership in graduate program faculties." Election 
to the Graduate Faculty in Neuroscience shall be granted to those faculty of the 
University of Minnesota who accept and fulfill the responsibilities outlined 
below (since the present proposal is to establish a Minor in Neuroscience it 
should be noted that appointments to the graduate faculty will be at the "E'' 
level): 

#They should be actively engaged ir Neuroscience research. Evidence of such 
activity should include such things as ~cent grant support, financial support 
of graduate students or postdoctoral fe~lows, and recent publications in 
refereed journals. 

#They should be willing and able to act as advisers to degree candidates in 
extant, graduate degree-granting programs. 

#They should direct or provide a major contribution to at least one 
graduate-level course in the area of Neuroscience at least once every five 
years. 

#They should present one research seminar at the University of Minnesota at 
least once every five years. 

#They should be available for service on both standing and ad hoc 
Neuroscience program committees. 

Periodically~ but at no less than five year intervals, the Neuroscience 
Minor Steering Committee should review the program-related activities of the 
Neuroscience graduate faculty. If individuals are identified that have not 
fulfilled the above obligations during the past five years, the Neuroscience 
Director of Graduate Studies should meet with such faculty to arrange for 
increased contributions to the Neuroscience program. Those faculty who have not 
fulfilled their responsibilities to the program, and who cannot increase their 
programmatic activities, should be requested to resign from this graduate 
faculty. If such faculty do not wish to resign, the DGS (in consultation with 
the Neuroscience Minor Steering Committee) should present the case for review by 
the Dean of the Graduate School in accordance with established procedures. 

Governance of the Program. Primary administrative responsibility for the 
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conduct of program affairs will be vested in the Director of Graduate Studies 
(DGS). The DGS will be recommended to the Dean of the Graduate School by a 
majority vote of the program faculty and will serve for a period of three years. 
The DGS cannot serve more than two consecutive terms. The DGS will be assisted 
by the Neuroscience Minor Steering Committee, consisting of 6 program faculty 
serving staggered terms of t'.:o vears each. The!';e members will be appoi+\_t.ed by 
the DGS after consultation wit~ representatives of all subdisciplines in an 
attempt to broadly represent all subdisciplines of Neuroscience. Substantial 
departures from existing program guidelines will be subject to majority approval 
of the ,rogram faculty. 

Evaluation of the Program. One of the major reasons for establishment of a 
Minor in Neuroscience is to enable periodic internal and external review of 
Neuroscience as a self-standing discipline. Such reviews will be the primary 
means by which the program is evaluated. It is expected that the program 
faculty will take all steps within their power to remedy deficiencies identi.fied 
by such review. 

F. Implementation 

Time Schedule. It is proposed that the Minor in Neuroscience be initiated 
at the start of the next academic year, September 1984. 

The Initial Faculty It is proposed that the members of this committee, who 
are widely representative of Neuroscience interests across the campus, comprise 
the initial Graduate Faculty in Neuroscience. Upon approval of this proposal, 
thi~ group will solicit applications for graduate faculty status in Neuroscience 

J 

and ill meet to act upon these applications in accordance with the membership J 
crit ..... .cia established above. The initial faculty will also recommend an 
individual to be appointed as the initial Director of Graduate Studies. 

Ur~i versitv Resources. The major obligations and responsibili :ies for the 
faculty in the posposed program will be accomplished by reassignm~nt of efforts. 
However, support in the amount of $5000 is requested for a 25% effort 
administrative fellow who will assist the DGS in administration of the program, 
and $5000 for implementation and funding of a seminar series in Neuroscience 
that will serve to bring the students and faculty togther on a regular basis for 
intellectual enrichment by distinguished Neuroscientists from other 
institutions. 

Extra-University Resources. No significant sources of external support are 
required for implementation and continuation of the program. However, many 
students in this program can be expected to receive support from either research 
grants or training grants available to their major advisor and program. 
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UNIVERSITY OF MINNESOTA 
. TWIN CITIES 

ll October 1984 

Vicki Field 
Assistant to the Dean 
The Graduate School 
333 Johnston Hall 

Dear Ms. Field, 

Department of Classics 
310 Folwell Hall 
9 Pleasant Street S.E. 
Minneapolis. Minnesota 55455 

(612) 373-3912 

OCT 1 o 1984 

This letter is intended to notify your office officially 
of the change in the title of our department from "The 
Department of Classics'' to "The Department of Classical Studies" 1 

and to request change of those graduate programs which are 
designated "Classical Area Studies" to ''Classical Studies." 
These changes in designation have been approved by our faculty 
in accordance with procedures specified in the Constitution 
of Classical Studies. These changes of designation will not in 
themselves cause any changes in student programs or have 
budgetary implications. The primary purpose of the changes is 
to reflect more clearly and unambiguously the nature of our 
department and its programs. 

Gerald M. Erickson 
Acting Chair 
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; ' UNIVERSilY OF MINNESOTA Office ot the Dean 
,,. . I . TWIN CITIES College of Veterinary Medicine 

1365 Gartner Avenue 

Date: September 8, 1984 

To: Robert T. Holt, Dean 
Graduate School 

From: R.H.Dunlop, Dean 

St. Paul, Minnesota 55108 

(612) 373-1134 

College of Veterinary Medicine 

PROPOSAL 

New Veterinary Biology Graduate Program 

The enclosed documents comprise a proposal to develop a new 
interdisciplinary graduate program in the College of Veterinary Medicine 1 s 
Department of Veterinary Biology. If approved, the two existing graduate 
programs in the Department, namely "Veterinary Physiology and Pharmacology11 

and "Veterinary Anatomy" would be phased out. Thus the Department would 
focus its efforts on a single graduate program involving the four disciplines 
in the morphological (Anatomy) and functional (Biochemistry, Physiology, and 
Pharmacology) sciences that are represented in the Department in their 
veterinary and comparative aspects. The program will be unique in its 
integration of these disciplines into a truly interdisciplinary program that 
is in keeping with modern approaches to this range of subject matter. 

This approach will strengthen graduate studies in the Department by 
enlarging the numbers of both faculty and graduate students, thereby 
increasing the viability of the program. A great deal of administrative and 
faculty effort has been put into developing this proposal. Dr. Sally Jorgensen 
and the faculty in Veterinary Biology are deserving of congratulations on 
completing a complex exercise with the strong support of the faculty. 

It is my opinion that the ne\'1 program that is proposed represents a 
logical step. It is derived from recommendations in the College 1 s first 
Program Priorities statement approved by Vice President Ken Keller. It 
represents a very positive response to the University 1 s Planning process and 
will surely lead to further strengthening of the academic programs of the 
Department of Veterinary Biology. Therefore I fully endorse the proposal and 
recommend its approval by the Graduate School. 

1mb 
cc: Assoc.Dean K.Zimmerman 

Assoc.Dean D.K.Sorensen 
Dr.Sally Jorgensen 
Dr.H.E.Dziuk 
Dr.T.F.Fletcher 
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GRADUATE PROGRAM IN VETERINARY BIOLOGY 

Submitted by the: (name of depart:nent or departments) 

VETERINARY BIOLOGY 

of the: (name of the college or campus) 

COLLEGE OF VETERINARY MEDICINE 
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UNIFORM PROGRAM 
INVENTORY AND 
PROPOSAL FORM 

SECTION I . 
Program Proposal Abstract and Cover Sheet 

(See Anac:J~d instructi>Jn~} 

Unit. Campus or College College of Veterinary Uedicine Code No. _____ _ 
I 

I. General lnformat1on 

A. Program Title Graduate Program in Veterinary Biology 

----------------~---• 27 

B. Program Review Category: ~Regular 
. ·(check one) ~Experimental (If Experimental, give Reporting Date:_-__ /_:___-_) 

:ze , :ao a:z a .. 

C. Proposed Implementation Date:_7_1_];_/ 85 
• MS ~ yr~ 

D. Program Length: Total Cr/hr PhD 3-5 yrs Classroom ______ Laboratory_-_-_-___ _ 
42 411 10 

E •. Administrative Unit Immediately Responsible for Program: Department of Veterinary Biology 

73 

F. Describe the Program (in 50 words or less): 

The existing graduate programs in Veterinary Anatomy and Veterinary Phar-
• M 
macoloiy and Physiology will be combined to form a single graduate pro&ram 
.. 120 

in Veterinary Biology. The new program will have new requirements and 
8 M 
new opportunities which d.ifferentiate it from either of its existing 

• 
precursors • 
• 

120 

120 

G. Expected student interest in the program during the first year of operation, and when the program reaches--full. 
OPerating level: 

a. Enrollment 
Program Enrollees 

Oth'er Students 

Total 

b. Program Graduates/ 
Completors c2;1 

86 
Fln1 va .. :85:..:1Yr.l • 

Number Student 

I Heedcountl Credit oo 

Expected Cont•a 
Hours 

6 

--
24 

6· 

n 
24 37 

89 
Full Oper•1ion :8B:::!Yr .1 

40 
·Student 

Hndcount CNdit or 
Cepec:ity Contact 

Houn 

20 
. !i: 60 

64 

20 

1:;. 
3!) 1>6 169 

FORMN0.25 
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II. Bud~~~ Dat2 

firlf Yeer 
85-86 

futl~tion 
88-89 

• . • .._ 
"• .. ssitMCI 

.._ -
No. Annual No. ""'-' Ho. Annual No. Annual 
FTE Coli fTE Coli FTE Cost fTE Cot• 

•• hculty :- s - 2.3* sJ.09,660 - . s - 2.~· sl26,950 
Ill 16 :1~ 1!'1 Dlil t;; .. 7 11.11 16 ., &:1 &'J 

Civil Service ;- s - 1.2*"' s 26_._135 - . s - 1.2*~ s 30 2389 
,~ 1r. 2t :Ill Gt' " !:'----.!! :11 2!.. It 1jr 

b. 

Equipment, - s - - s 12~000 - s - - s 46,300 Supplies, etc. 
' "26 ~ 

c. 
--

Total Direct Costs l s S252~ 795. s .. S448.414 (a+Mt - - - - - -
31 .:trt, __ 6**"' - ~:;.. ,. ., 

Student I 
Sl05.000 s 12**"' $244,775 I - s - - -

Stipends -- . 
Space Rental I - s ~ .. 1 

- s - - s - - s -I ., l:t: •:z ., 45 -- _.2 . 
Indirect I s s s - - s -Costs -· - - -ar; £b: ... ~!;! _v; CG D~ 

1 otel Progrem Co5:s; - $ - ! s 252__.. 795 - s - ·S448_,414 
Ce+b-tt+tfi e+fl 1 

d. 

e. 

f. 

g. 

*19 people at 12% time **20 people at 6% time ***VMA equivalents 

B. Expected Sources of Funds for Program: 
85 86 88-89 flf'lt Year: - full Oprr1tion: 

Dollar 
~of One Dollar ~of One 

Annual Time Amual Tome Amounr Expend. Input Amount E-"Ct. Input . 
8. Local $ - ... $ - s - -. $ -

Ul •• S1 IS I§ Ul 14; n-- ll, !:' 

' b. $121 .920 State ' 48 .. 0 $ - $ 180.080 40.0 $ -', . • 
' 

·' Tuition(32%- ~f b + c) $ 57~375 22.6 s - $ 84,744 19,0 $ -
"' • !,~ 791 " 7S 7§ 

d. Federal s 53,500 21..0 s - $ 119,161 _27_.0 $ -
e. Private s 20,000 8,4 $ - $ 64,429 14.0 s -

f. 
Dedicated 

$ s - $ - - ~-- -: -Fees 3!) I •o •• ~ ..... 
g. Other (Specify) $ - .... $ - $ - ~- -

C:l ••·1:5 e!> I§ JIS •• ~ 1!. 19 

h. Total s 252,795 -~oo.o $_ - $ 448,414 100 .• 0 s -
.!> r;o·::J§o~ 10C 1or •s ~ 100 10~ 

C. If there are any formal arrangemenu with other institutions or agencies, (e.g. clinical sites, cooperation, joint 
programs) explilin, gi\·ing names of institutions:----------------------

-------• D. System Verification: 
22 

Authorized Institution or System Signature Title Date 

.. • .., 
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1. Summary and Description of Program 

We propose that the existing graduate programs in Veterinary Anatomy 
and Veterinary Physiology and Pharmacology be combined to form a single 
gradute program in Veterinary Biology~ The new program will have new 
requirements and new opportunities which differentiate it from either of its 
existing precursors. The objective of the new program is to provide students 
with a broad base of knowledge in the basic biomedical sciences followed by 
advanced courses and research training in a specific area of expertise within 
the Department of Veterinary Biology. 

The M.S. and Ph.D. degrees will be offered t~ both D.V.M. and 
non-D.V.M. students- The major emphasis in both the Ph.D. and Plan A M.S. 
programs will be experience and training in biomedical research. Course 
requirements will depend on both past training and future goals but all 
students will be expected to complete basic coursework in at least 3 of the 4 
disciplines within the department: anatomy, biochemistry. pharmacology and 
physiology. (Students who enter the program with a D.V.M. degree will have 
completed this basic coursework as part of their veterinary curriculum.) All 
students will then complete advanced courses (8000 level) in one of the 
traditional disciplines or in an interdisciplinary area such as neurosciences, 
muscle biology or avian anatomy and physiology. 

In addition to doing research and completing the co ursework, 
students will also participate in an interdisciplinary seminar series and will 
assist in teaching veterinary courses in one or more of the 4 departmental 
disciplines. 

Applicants for both the M.S. and Ph.D. degrees must have a 
background in chemistry, physics, mathematics and biology. It is expected 
that non-D.V.M. students will require at least 2 years to complete the M.S. 
degree and 4-5 years to complete the Ph.D. Students with a D.V.M. degree may 
be able to complete the Ph.D. program in 3 years. It is estimated that there 
will eventually be 5-6 new enrollees and 4-5 graduates per year. 

The program offers students a unique opportunity to interact with 
faculty and other graduate students in all of the basic biomedical sciences. 
The emphasis on study of the animal as a whole and the opportunity to study a 
variety of anUnal species differentiate this program from other programs in 
the University or elsewhere in Minnesota. 

Resources available for the program include 19 members of the 
graduate faculty whose research interests include neuroanatomy, 
neuropharmacology, basic mechanisms of membrane structure and function, 
cardiac and skeletal muscle physiology, gastro-intestinal and kidney function, 
and cytogenetics, as well as applied problems such as downer cow syndrome, 
bovine leukemia, round heart and respiratory diseases in turkeys. porcine 
stress syndr~e, enteric diseases of swine, metabolic diseases of ruminants 
and a large raptor rehabilitation and research program. Opportunities are 
also available for collaborative studies or coursework with other faculty in 
the College of Veterinary Medicine or in the Medical School. the College of 
Biological Sciences and the College of Agriculture. The department is housed 
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in a new building which includes research laboratories. holding space for 
large and small animals, environmental rooms and facilities for transmission 
and scanning electron microscopy. Library holdings are found in the 
Veterinary College, the Biomedical, St. Paul Campus and CBS-Biochemistry 
Libraries. 

Combination of the 2 existing programs to form a new graduate 
program in Veterinary Biology will not require any new sources of funding. 

2. Need for Program 

The need for veterinarians with specialized research training is 
documented in a recent report released by the National Academy of Sciences. 
The particular need for D.V.M.s with Ph.D.s in anatomy, biochemistry, 
pharmacology and physiology has been clearly demonstrated in the 7 faculty 
searches made in Veterinary Biology since 1978. With one exception the 
department was unable to find a highly qualified basic scientist who also held 
a D.V.M. degree. 

Non-D.V.M. students who earn an M.s. or Ph.D. degree in Veterinary 
Biology will be better qualified to teach in the biomedical sciences and to do 
research on animal tissues or animal models than their counterparts whose 
training has been limited to a single discipline- A broad understanding of 
each of the 4 major basic science areas will help our program graduates 
integrate teaching of their specific disciplines with material in other 
courses taken concurrently by medical, dental, nursing or veterinary students. 
For these reasons the graduates of our proposed program have excellent 
prospects for future employment in either academic institutions or industrial 
research laboratories. 

A survey of current veterinary students holding part-time jobs 
within our department indicated widespread student interest in a graduate 
program in Veterinary Biology. Many cited the advantages of being able to 
explore 2 or more disciplines within a single graduate program before deciding 
on where to focus one's major research effort. That courses taken for the 
D.V.M. degree provide a background which enables D.V.M. graduate students to 
enroll immediately in 8000 level graduate courses is also an appealing factor. 
An increase in both the quality and quantity of existing graduate students is 
also evidence for increasing student demand. 

3. Mission 

The proposed Veterinary Biology program will be unique within the 
State of Minnesota. First of all there are no other institutions in which 4 
major basic science disciplines are combined within a single department. 
Secondly, this program is unique in placing emphasis on the whole animal 
rather than in focusing on a cellular or molecular level. Finally the program 
is unique in offering a comparative study of many different animal species. 
The program will produce graduates who are ideally trained to use animals for 
basic r~search, to study animal diseases, and to use animal models for the 
study of human disease problems. No other graduate program in the State 
produces potential teachers and researchers with a combination of a broad 
background in basic sciences and further specialized training in one specific 
area. 
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4. Comparative Program Analysis 

In a recent discussion with Mr. Paul Thomas of the Minnesota Higher 
Education Coordinating Board we found that there are no other existent 
programs which are similar to the proposed program in other Minnesota 
institutions. 

5. Duplication 

The unique features of this program, as outlined under Section II-3 
above, and the demand for D.V.M./Ph.D.s in Veterinary Medical Schools across 
the country indicates that the program is needed and is not duplicated 
elsewhere. Combination of two separate programs into one will not require 
additional funds. However the shortage of D.V.M./Ph.D.s which bas accrued in 
the absence of such a program over the past 20 years indicates that new funds 
used for fellowships to recruit and retain highly qualified students into this 
new program would be money well spent. 

6. Cost/Benefit 

The proposed changes relate to graduate education in Veterinary 
Biology (VB). Consequently, the program must be prepared to evaluate both 
students and faculty. The VB graduate program will be administered by the 
Director of Graduate Studies (DGS) and the VB Program Consultative Committee 
(PCC) which consists of 3 additional members of the Graduate Faculty. 
Specific duties and responsibilities are detailed in Section III. 

Evaluation of graduate student performance will include the following: 

a. Faculty members who serve as major advisors have direct 
responsibilities in administering the programs of the students. The 
graduate faculty assumes responsibility for maintaining both Graduate 
School and VB program standards. 

b. To assure that students have access to opinions of several 
faculty members, each student will be assigned an Advisory Committee 
(AC) which will be selected by the DGS in consultation with the PCC. 
The AC will consist of the advisor and at least two other members of 
the VB graduate faculty. 

c. At the end of each quarter, or more often if necessary, the 
advisor shall call a meeting of the AC to review the student's 
progress and seek the committee's advice in matters of relevance to 
the student's program of study. 

d. At the end of the first year, the degree objective of the 
student will be re-evaluated by the advisor and the AC. At the 
recommendation of the AC and discretion of the advisor, an 
examination may be given to the student to assist in the evaluation. 

e. Graduate students will attend the weekly departmental 
seminar during the quarters that it is offered. Students are expected 
to register for at least one credit of seminar and must present one 
seminar each year. 
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f. All students are expected to assist in the research 
laboratory of one of the VB faculty and/or participate in the teaching 
program regardless of whether or not they are receiving financial aid 
from the department. 

g. A written examination must be taken before the Ph.D. prelim
linary oral examination. The written examination will be administered 
by the advisor who shall decide pass or fail in consultation with the 
AC. 

Graduate faculty members of VB will be reviewed periodically 
as described in Section III, E. Continuing competency and active 
involvement in the VB graduate program and the quality of such 
involvement shall be the primary consideration for continued 
membership. Members of the graduate faculty should continue to be 
actively engaged in research, teach graduate level courses, be 
willing to serve as advisors and examiners for graduate students, 
present seminars, and be available for service on both standing and 
ad hoc VB program committees. 
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Section III 

A. Introduction 

The Department of Veterinary Biology includes faculty with training and 
expertise in anatomy, biochemistry, pharmacology and physiology. Many 
individuals have interests and experience which cross traditional lines and 
extend into two or more of these classic disciplines. At the present time, 
the Department has two separate graduate programs: one in Veterinary Anatomy 
and one in Veterinary Physiology and Pharmacology. The latter program 
includes biochemistry. We propose to combine the two programs to form a 
single new program in Veterinary Biology which would reflect the increased 
numbers of faculty and graduate students with interests and training across 
traditional disciplinary areas. This unification would also increase our 
efficiency in administering and operating the graduate programs. 

The new combined program will recognize and foster the existing 
consultation between individuals trained in separate disciplines and will 
facilitate their collaborative research activities. Basic biomedical research 
on animals and animal tissues usually involves a number of disciplines. From 
an academic perspective, an organizational structure which brings faculty and 
graduate students from these different disciplines together enhances their 
abililty to exchange information and ideas. The present system, in which 
graduate students and faculty are affiliated with one or the other of the 2 
separate programs, does not acknowledge or promore these interdisciplinary 
approaches to teaching and research training. 

Graduate students in the new program in Veterinary Biology will have new 
requirements, opportunities and advantages which are not afforded by either of 
the two existing programs. All students in the new program will be required 
to complete coursework in 3 or 4 basic science disciplines. This will add 
breadth to their training and thereby enhance their options for future 
employment as teachers by Colleges of Veterinary Medicine or Medicine, and as 
researchers in industries or institutions engaged in biomedical research. DVM 
graduate students will have taken much of the required basic coursework and 
can concentrate on advanced graduate courses and research. Thus the program 
will have particular appeal for veterinarians and will attract more DVMs to 
research careers. This will help to meet the national need for veterinarians 
with advanced training in basic science disciplines. Attraction of increased 
numbers of veterinarians into the basic sciences will foster increased 
interaction between basic and clinical programs and provide new ideas and 
avenues of research. In contrast to our present programs, the combined 
program gives graduate students the opportunity to explore different facets of 
basic veterinary research before choosing a specific area in which they will 
specialize. This flexibility would also enhance the recruiting capability of 
the program. 

Combination of faculty and graduate student resources into a single 
program will provide a broader base for scholarly interaction, more 
flexibility for graduate students in selecting an advisor or research topic, 
and a better sense of critical mass for faculty and graduate students. The 
present division of faculty and graduate students into two separate graduate 
programs exacerbates the "small size" problems inherent in veterinary basic 
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sciences where there are few faculty in any given discipline. This problem has 
been addressed to some extent in that the two graduate programs share an 
interdisciplinary seminar series which is taken by graduate students in both 
Veterinary Anatomy and Veterinary Physiology and Pharmacology. Establishment 
of a unified program in Veterinary Biology would acknowledge this and 
encourage additional joint graduate courses and other activities. 

In addition to the academic and scholarly considerations noted above, the 
combined program would lead to efficiencies in use of faculty time by 
consolidating administrative duties. There would be only one Director of 
Graduate Studies, one Policy and Review Committee Representative, one proposal 
for Graduate School Fellowship money, one application for NIH-training grants, 
etc., instead of the duplication of these activities in the present system. 

B. The Proposed Program 

1) Administrative Structure 

Primary administrative responsibility for the conduct of program 
affairs will be vested in the Director of Graduate Studies (DGS). The DGS 
will be elected by a majority vote of the program faculty and will serve for a 
period of three years. The DGS cannot serve more than two consecutive terms. 
Substantial departures from existing program guidelines will be subject to 
majority approval of the existing program faculty. 

On matters such as admission of new graduate students, assignment of 
advisors and Advisory Committee (AC), and major issues or problems identified 
by the DGS, the DGS will consult with a committee of 3 additional graduate 
faculty members who will serve as the VB Program Consultative Committee (PCC). 
The role of the PCC is to provide a broader base of input from the various 
disciplines within the VB graduate program. Members of the PCC will be 
elected by the graduate faculty to serve 3 year terms staggered such that one 
person is elected each year. In the event that one or more members of the PCC 
is absent, the DGS is empowered to select an appropriate alternative. The DGS 
will ask a member of the PCC to serve as deputy DGS when the DGS is planning 
to be away. 

The DGS will communicate with the Department Chair regarding decisions 
to create or advertize new positions, accept new students, or terminate 
existing students. The Department Chair is responsible for assuring that 
adequate space and resources are available and the appropriate Collegiate and 
Uuniversity procedures are followed. 

2) Objectives 

The objective of the graduate program in Veterinary Biology is to 
provide graduate students with a broad base of knowledge in the veterinary 
medical sciences followed by advanced courses and research training in a 
specific area of expertise within the department. The M.S. and Ph.D. degrees 
are offered to both DVM and non-DVM graduate students. 

3) Admission Requirements 

Requirements for acceptance to the graduate program will be the same 
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as those indicated in the Graduate School bulletin. They are as follows: 

Prerequisites for Adaission - Applicants for both degrees must 
have a background in chemistry, mathematics, and biology that is 
acceptable to the graduate faculty. Some background work may be 
done after acceptance. 

Special Application Requireaents - A statement of career goals 
and three letters of recommendation evaluating the applicant's 
potential for graduate study are required. 

4) Program Description 

a. Course requirements and courses offered 

Course requirements for each graduate student will depend on both 
past training and future goals but it is expected that all programs will have 
the following elements in common: 

i) Multidisciplinary Core Curriculum 

Basic coursework in at least 3 of the 4 classic disciplines 
in the department. For example: 2 quarters each of biochemistry, physiology 
and anatomy (either micro or gross). The 5 credit course in comparative 
anatomy, taken at the graduate level, might be substituted for the gross or 
micro sequence and 2 quarters of pharmacology might be substituted for one of 
the aforementioned disciplines. 

ii) Background in Statistics 

iii) Specialization in a Specific Area of Knowledge 

Appropriate advanced courses in one of the traditional 
disciplines or an interdisciplinary area such as neurosciences, muscle biology 
or avian physiology. 

iv) Participation in the interdisciplinary Department Seminar 
sequence- teaching topics (fall), research topics (winter and spring), and 
review of journal articles (summer). 

The new Veterinary Biology program would continue to offer the courses 
listed under Veterinary Anatomy and Veterinary Physiology and Pharmacology in 
the Graduate School Bulletin (see Appendix I for copy of current listings). 
It is expected that a graduate student's advanced coursework will include 
several courses from graduate programs in other departments and colleges at 
the University of Minnesota. 

It should be noted that the graduate students entering with a bachelor's 
degree would be able to take courses at the 5000 and 8000 level. Graduate 
students entering the program with a recently awarded DVM, who would already 
have taken most of the 5000 level courses, could take the 8000 level courses 
directly in addition to the 5000 level courses which may not have been part of 
their DVM program. (See Appendix II for sample graduate programs.) 
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b. Degree requirements 

i) Master's Degree Requirements 

1) The program should be completed in approximately two 
years with a minimum GPA of 2.8. The student must file an official program no 
later than the 3rd quarter of registration. All requirements must be 
completed within 7 years, starting with the oldest work listed on the offical 
degree program. A final oral examination is required by the Graduate School. 

major field and 8 
quarter credits. 
single field, and 
that field. 

2) Plan A {with thesis) 

a) The program must have at least 20 credits in the 
credits in one or more related fields, making a total of 28 
If a minor is selected, 9 or more credits are required in a 

they must be approved by the Director of Graduate Studies of 

b) After the topic for the thesis bas been selected, 
the composition of the AC may be altered by the DGS depending upon the 
recommendations of the adviser and/or the AC. 

3) Plan B {without thesis) 

a) The minimum credit requirement of the program is 
44. Of these, at least 20 credits must be in the major field and a minimum of 
8 credits in one or more related fields outside the major; the remainder are 
to be chosen by agreement among the student, the adviser and the AC. If the 
student selects a designated minor field, the minimum is 9 credits and must be 
approved by the DGS of that field. 

b) Plan B projects 

As many as three projects may be required of the 
student; the total time for completion of the work should be about 120 hours. 
The nature of the project{s) shall be determined by consultation among the 
student, the adviser and the AC. 

ii. Ph.D. Degree Requirements 

1) The program should be completed in 4-5 years. 

2) The official program should be filed not later 
than the end of the 2nd year. Candidacy for the degree is established after 
oral preliminary examination bas been passed. A written preliminary 
examination in the major is required and must be passed before the oral can be 
scheduled. 

3) The written preliminary examination will be 
administered by the adviser who shall decide pass or fail in consultation with 
the Advisory Committee. The graduate faculty will be notified of the 
examination and invited to submit quesions pertinent to the student's area of 
interest. The advisor will select, in consultation with the AC, questions 
representative of the student's scope of study. Each question will be graded 
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by the faculty member who submitted it and returned to the advisor. The 
entire graded examination will be available for perusal by members of the 
graduate faculty for a period of at least one week. 

After reviewing the evaluations, the AC and DGS will 
be responsible for determining whether students need to be considered more 
extensively by the VB graduate faculty. The AC and DGS will make decisions 
regarding change of degree status, continued enrollment in the VB graduate 
program, and continued departmental support. Support decisions will be 
recommended to the Chairman, Department of Veterinary Biology. 

4) Typically, the written preliminary examination 
should be taken no later than 2 1/2 years after beginning the program. Upon 
successful completion of the examination, the student should take the oral 
preliminary examination within the next two quarters. The oral preliminary 
examination should be taken after the minor or supporting program has been 
completed and sufficient amounts of coursework in the major have been taken. 
Although the time at which the oral preliminary is taken varies from one 
student to another, it should be scheduled before a significant period of time 
has been spent on research for the thesis. 

5) Since the research experience of a student should 
not necessarily be confined to the student's major area of interest, he/she 
may at the recommendation of the AC and discretion of the adviser, be assigned 
to work in the laboratories of other departmental faculty members for agreed 
upon periods of time. · This assignment will usually occur during the period of 
time that the student is taking coursework. 

6) At some time during the student's training, he/she 
must participate in the teaching of courses in the major area. The time at 
which this is done, and the type of participation will be decided by the 
advisor in concert with the student and the Graduate Faculty. 

c. Guidelines Used to Meet Degree Requirements 

Subject to the regulations set forth in the Graduate School 
Bulletin, the following guidelines are intended for internal use by the 
department. For purposes of clarity, some information from the Graduate 
School Bulletin has been included. However, the general information section 
of the bulletin should be carefully read by faculty and students. 

i. Review of applications for admission and acceptance 
of graduate students 

a) The Director of Graduate Studies (DGS) will 
examine the applicant's file and submit it to at least three members of the 
Veterinary Biology graduate faculty. 

b) The three faculty members will evaluate the 
file and return their written recommendations to the DGS. Should the DGS 
concur that an applicant's credentials are unacceptable, he/she will recommend 
to the Graduate School that the applicant be rejected. If there are 
differences of opinion of the evaluators, the DGS may send the file to 
additional faculty members or he/she may convene the gradute faculty to 
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discuss the applicant's file. The final recommendation is the prerogative of 
the DGS after consultation with the PCC. 

c) If the DGS determines that the credentials of 
the applicant are acceptable, all graduate faculty will be informed that the 
student's application is temporarily on file in the departmental office for 
their study and comments. Faculty members who would like to advise the 
student or serve on his/her AC are asked to inform the DGS of their wishes. 

d) When a potential adviser is identified for an 
acceptable applicant, the DGS will confer with the Department Chair to insure 
the availability of space and other resources which might be required. 

e) Upon approval of the Department Chair, the DGS 
will recommend to the Graduate School that the student be accepted. Once the 
VB program bas been informed by the Graduate School that the student is 
admitted, the potential adviser may then institute further communication with 
the applicant. 

ii. Selection of the adviser and the members of the 
Advisory Committee 

a) A student's Advisory Committee will consist of 
the advisor and at least two other members of the Veterinary Biology graduate 
faculty. This is intended to insure that the student bas adequate advice in 
designing the graduate program. Further, it provides a mechanism for the 
graduate faculty to monitor the quality of the individual programs in VB. The 
advisor chairs meetings of the AC and makes final decisions after obtaining 
input from other members of the AC. 

b) The DGS will act as a temporary adviser until 
the student selects an adviser. Following consultation with the student and 
the PCC, the DGS will appoint two faculty members to serve on the student's 
AC. 

c) It is the student's responsibility to select 
an adviser from among those members of the graduate faculty willing and able 
to serve in that capacity. It is important that the selection be made 
carefully and as soon as possible for efficient progression of the degree 
program. The student must make a selection after three quarters in residence. 
The student will submit his or her choice of advisor to the DGS who will talk 
to the advisor identified and, in consultation with the PCC, will determine 
whether the advisor is willing and capable of taking on the responsibility. 

d) The adviser and/or the composition of the AC 
is subject to change as necessary at any t~e. If the student or the faculty 
involved in advising the student feel changes are needed, the DGS should be 
informed. After consultation with the PCC, the DGS may make personnel changes 
in the AC deemed to be in the best interest of the student and the VB program. 

iii. Duties of the adviser, Advisory Committee and the 
student 

a) The adviser assumes advisory and 
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administrative responsibility for an individual student's program. The 
adviser will make the recommendations regarding program content and student 
progress, following consultation with the DGS, the AC and the student. 

b) After consultation with the student and the 
AC, the adviser will propose a course of study, including selection of a minor 
field or a supporting program. A thesis topic or Plan B projects must also be 
discussed at the appropriate t~e. 

c) At the end of each quarter or more often if 
necessary, the adviser should call a meeting of the AC to review the student's 
progress and seek the committee's advice on matters of relevance to the 
student's program of study. 

d) If a designated minor is selected, the student 
and/or adviser shall consult with the DGS of the minor field regarding the 
required coursework. If a supporting program or related field is selected, 
the AC suggests appropriate areas and reviews the requirements for its 
completion. 

e) At the end of the first year, the degree 
objective of the student will be re-evaluated by the adviser and AC. At the 
recommendation of the AC and discretion of the adviser, an examination may be 
given to the student to assist in the evaluation. 

f) Graduate students will attend the weekly 
departmental seminar during the quarters that it is offered. Students are 
expected to register for at least one credit of seminar each year. During the 
quarter in which the student is registered for credit, he/she must present one 
seminar, the topic of which must be approved by the student's adviser. 

g) Language requirements: the Graduate School's 
program requirements do not include foreign languages. However, under certain 
circumstances, the AC may recommend or the adviser may require that the 
student study a foreign or computer language. 

h) Students who are receiving financial support 
from the College are expected to work the appropriate number of hours within 
the department, e.g., 1/2 time c 20 hours/wk. 

i) All students are expected to assist in the 
research laboratory of one of the departmental faculty members and/or 
participate in the teaching program regardless of whether or not they are 
receiving financial assistance from the department. 

j) Vacation time for both salaried and 
non-salaried students is considered to be the same as for the faculty. 
However, vacation time must be scheduled with the advisor in accordance with 
teaching and research obligations which students have. 

5) Graduation Requirements and Standards 

In addition to meeting the requirements outlined above and summarized 
in Appendix III, students must also complete the residency and thesis credit 
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registration requirements mandated by the graduate school. The residency 
requirements are four quarters of full time course work (7 credits per quarter 
or more) for an M.S. and 9 quarters of same for the Ph.D. degree. Authorized 
credit transfers may be used to meet the residency requirements as follows: if 
entering an M.S. program, 1/10 of a quarter's residency for each authorized 
transfer credit up to a maximum of 1.8 quarters of residency; if entering a 
Ph.D. program, 1/10 of a quarter's residency for each authorized transfer 
credit up to a maximum of 3 quarters of residence. Students pursuing a Plan 
A master's thesis degree are required to enroll for 16 M.S. thesis credits and 
students pursuing a Ph.D. degree are required to enroll for 36 doctoral thesis 
credits. 

C. Educational and Social Need for the Program 

1) Student Interest 

We estimate that approximately 10% of the present University of 
Minnesota CVM student body would be interested in pursuing some type of 
graduate training in the Department of Veterinary Biology. This has been most 
clearly indicated in the number of applicants for a single summer research 
scholarship made available to the CVM by the Minnesota Veterinary Medical 
Association in 1984. Fourteen freshman/sophomore students applied for this 
award in spite of their knowing only 1 award was possible. The award was for 
a period of study in the type of basic research laboratory found in Veterinary 
Biology in the CVM. On an informal basis, many more DVM students expressed an 
interest in working in a research laboratory. A number of these students have 
expressed an interest in graduate training on completion of their DVM program. 
One way that a number of CVM faculty have decided to address this issue of 
attracting DVM students to a summer research program has been to submit a 
"Short-Term Training: Students in Health Professional Schools" proposal to NIH 
(on 2/84) with Charles Louis as the proposed director. The proposed program 
would have up to 10 students per summer working in a basic research laboratory 
in the CVM. This program is designed to attract DVM students to continue for 
a Ph.D. degree after completion of their DVM program. Another indication of 
the interest of DVMs in graduate education in Veterinary Biology was 
demonstrated in our recent advertisement for two Veterinary Medical Associate 
(VMA) positions. These individuals would enroll in one of the two present 
graduate programs in Veterinary Biology. In contrast to advertisements in 
past years, there were 10 well qualified applicants for these two positions 
and we were successful in attracting 2 highly qualified individuals. Because 
of the cost of stipends that are necessary to fund VMA positions (double that 
of a TA) it has been difficult in the past to secure adequate funding for such 
individuals. As a result of reallocations of funding within the CVM in the 
past year there are now 5 VMA positions funded in Veterinary Biology from CVM 
funding sources. Furthermore individual VMA students have been successful in 
obtaining personal NIH postdoctoral fellowships to cover their stipend. 

Present number of graduate students in Department of Veterinary 
Biology (1984-85): 

Those holding D.V.M. degrees: 9 
Those holding B.S. degrees: 5 
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2) Employment Prospects 

~ Students from the program have found employment in academic and 
research institutions. Most of the individuals recognize the long term 
advantages of employment within their profession over potentially 
higher-paying positions elsewhere. That increasing numbers of students are 
aware of this advantage is due to the fact that the areas of demand for 
veterinarians are changing. In a report published in 1979, it was determined 
that the demand for practicing veterinarians has reached a plateau. However, 
there will be increasing demands for veterinarians with specialized research 
training (National Academy of Science Report on Specialized Veterinary 
Manpower Needs Through 1990, published in 1982, and Appendix IV). 
Furthermore, salaries for veterinarians in research careers are outpacing 
those of practitioners. Students are well aware of these facts, and are 
anxious for opportunities to bolster their training in research. 

That there is such a scarcity of D.V.M./Ph.D.s in the basic sciences 
has been clearly demonstrated in the 7 faculty searches made in Veterinary 
Biology since 1978. In each search, the highest priority was made to secure a 
D.V.M./Ph.D. with a demonstrated strong research program. In spite of very 
active efforts, Veterinary Biology filled only one of these positions with a 
D.V.M./Ph.D.; the other positions were filled by Ph.D.s trained in basic 
science departments in medical schools. Those few D.V.M./Ph.D.s that were 
qualified, proved very hard to attract because they were sought after by a 
number of other schools that could make more attractive offers than could the 
U of MN. These experiences of the Department of Veterinary Biology confirm 
published reports, that there are inadequate numbers of D.V.M./Ph.D.s trained 
in veterinary medicine basic science programs. For this reason, the graduates 
of our proposed program have excellent prospects of future academic 
employment. 

3) Benefits from Program 

The advantages of this program lie primarily in the broad basic 
science training that would be provided by the combination of the programs in 
anatomy, biochemistry, pharmacology and physiology within a single graduate 
program. Students within the combined program would be provided with a depth 
in veterinary medicine basic science disciplines that would be needed in their 
future employment in academia. The students would benefit from the 
integration of their specific discipline in which they have specialized, with 
the other basic sciences they are taking concurrently. 

A unique aspect of the combined program in Veterinary Biology will be 
the training for research on animal models or animal tissues within the 
setting of a basic research program. The emphasis of this training in animal 
research represents an area of biology that is distinct from the related areas 
of the basic science programs taught in the Medical School or the College of 
Biological Sciences. The training of students, and particularly those holding 
D.V.M. degrees, in the basic science areas of animal research is essential to 
the understanding of the many disease processes and conditions affecting both 
animals and humans. It also reflects both the wish and needs of D.V.M. 
students contemplating graduate training. These individuals specifically 
identify the need to remain within the setting of a College of Veterinary 
Medicine for their graduate training. It is considered that only in this 



' 

Section III - page ten 

setting will they obtain both the research emphasis, and close continuing 
interaction with other veterinary disciplines that they will need for their 
program. These students attend and participate in many veterinary medicine 
clinical rounds and graduate seminars that would not be possible if students 
were located in a Medical School or CBS graduate program where these needs 
were not specifically identified. 

With the recent strengthening of the research programs in Veterinary 
Biology with the many new faculty, there has been a strengthening of 
interdisciplinary research programs and a further blurring of traditional 
basic science disciplines within the Department. The integration of the two 
existing programs within the framework of a single program would formalize an 
arrangement that bas already partially existed in informal interactions that 
have developed more recently in Veterinary Biology. It would provide a 
mechanism to improve and extend such interactions and integration of basic 
science disciplines in the future. Such changes would benefit both students 
and faculty; it would enhance the overall stature of both educational and 
research programs in Veterinary Biology. 

D. Comparison with similar programs. 

In this discussion we would like to compare the proposed program with 
related programs at the University of Minnesota and with a similar program at 
the University of Pennsylvania. In a recent discussion with Mr. Paul Thomas 
of the Minnesota Higher Education Coordinating Board we found that there are 
no other existent programs in other Minnesota institutions which are similar 
to the proposed program. The following comparison, therefore, will focus on 
related programs here at the University of Minnesota. 

The proposed Veterinary Biology program will be unique within the State 
of Minnesota. It will be unique for several reasons. First of all there are 
no other departments at the University of Minnesota or at other major 
Minnesota institutes in which the major basic science disciplines are combined 
within a single department. This blend of basic science allows graduate 
students the opportunity to obtain both teaching and research exposure in 
several basic science areas. This concept is strengthened and expanded in the 
present proposal in which the existing anatomy program in Veterinary Biology 
will be combined with the veterinary biochemistry, physiology and pharmacology 
program. Students will now be able to major in pharmacology, for instance, 
and obtain teaching experience in both pharmacology and anatomy. Such 
combinations dramatically increase the students marketability for future 
employment. Similarly, multidisciplinary research approaches not only broaden 
a graduate student's future employment opportunities but enhance his/her 
ability to obtain extramural funding during their postgraduate career. 

A second reason for the uniqueness of the proposed program is the 
emphasis placed on the whole animal (as opposed to programs like cell biology 
where a cellular approach to biochemistry, morphology and physiology has been 
adopted). Thus in veterinary anatomy, for instance, emphasis is placed on the 
gross structure, development and microanatomy of entire organ systems of each 
species studied and on the relationship of this organ system to the 
morphological totality of the organism. Similarly, in veterinary physiology 
the function of various organ systems are analyzed and related to the ultimate 
behavior of the animal. This can be contrasted with similar courses in the 
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Medical School where specific concepts and principles are emphasized and an 
integrated approach to understanding the relationships of organ systems within 
particular species is lacking. 

A final difference between the proposed program and similar programs in 
other colleges is the comparative approach taken by our department. Thus in 
veterinary medical physiology the functional similarities and differences of a 
particular organ system are compared among canine, feline, bovine, ovine, 
equine, avian and other species. This can be contrasted with physiology 
courses in the Medical School where only one or two species are used to 
demonstrate the normal function of a particular organ system. An analogous 
comparison can be made between veterinary anatomy courses and medical anatomy 
courses. While our courses analyze the morphology and development of canine, 
feline, equine, bovine, porcine, caprine, ovine and avian species, the anatomy 
courses at the Medical School are restricted to an emphasis of human 
morphology and development. The proposed program is thus exclusive in 
contrast to other programs in the University of Minnesota system. 

1. Comparison with A Similar Program at the University of Pennsylvania 

The veterinary medical scientist training program at the University of 
Pennsylvania combines the professional D.V.M. degree with the graduate Ph.D. 
degree. This is a six year program in which coursework occupies a large 
percentage of the first three years and dissertation research is performed 
during the last half of the six year training period. Trainees typically 
enter in September and take the first year of veterinary medical training. 
During this year they, in addition to their professional courses, talk to 
scientists in various disciplines in the veterinary school and other areas of 
the University and decide on the basic science area in which they will 
specialize. As soon as this is determined, usually some time in the spring 
semester, they apply to the graduate faculty in the graduate discipline of 
their choice. 

The majority of our students have received their D.V.M. degree prior to 
beginning graduate work. Thus they have a similar clinical and basic science 
background to those at the University of Pennsylvania at the start of their 
dissertation research. In this respect the two programs are similar. There 
is a major dissimilarity in that the veterinary basic science departments are 
separate at the University of Pennsylvania and thus the multidisciplinary 
approach toward basic research which is becoming an integral part of our 
program is not as accessible to veterinary graduate students at the University 
of Pennsylvania. 

2. A Comparison with Similar Programs at the University of Minnesota 

Anatomy (Medical School) 

The mission of the program is to train students in modern anatomy with an 
emphasis placed on human anatomy. Study focuses on biological structure at 
all levels of organization, from the whole organism to molecules and includes 
perspectives of structural variations with respect to physiological state, 
pathological alteration and time. 

Administration of the Graduate Program in Anatomy is the responsibility 



I 
~ 

Section III - page twelve 

of the Department of Anatomy in the Medical School. Although the anatomy 
program leads to the Ph.D., the department also trains students in the 
combined Ph.D.-M.D. and Ph.D.-D.D.S. programs in the health sciences. Because 
of the mission of the department within the Medical School, the program 
focuses on morphological sciences with an emphasis on human anatomy. By 
contrast the proposed Veterinary Biology program emphasizes comparative 
morphology and thus the structure and development of several animal species 
are stressed. There is no coverage of human morphology and development in our 
program. The major interface between Anatomy and Veterinary Biology programs 
is in research rather than teaching. Collaborative efforts between a few 
members of both departments are underway. However, while some research 
programs in Anatomy utilize biochemical techniques and investigate 
structure-function relationships, the major emphasis in anatomy is on the 
analysis of cellular structure. Because of the multidisciplinary nature of 
the Veterinary Biology department our research spans the basic science 
disciplines and does not concentrate on cellular structure. Moreover, many of 
our individual research projects have evolved from purely anatomical, 
biochemical or pharmacological investigations to multidisciplinary studies. 
This is typified by Drs. Gallant and Beitz who are both trained in anatomy and 
teach in the veterinary anatomy courses. Dr. Gallant's research utilizes 
preodminantly electropbysiologic and pharmacologic techniques, while Dr. Beitz 
incorporates biochemical, pharmacological and immunological techniques in his 
research. 

Biochemistry 

The Biochemistry graduate training program at the University of Minnesota 
bas traditionally emphasized the physical aspects of this discipline; the 
national recognition of this program reflects this emphasis. Students 
entering the Biochemistry graduate program have physical chemistry 
prerequisites that most graduate D.V.M. students do not have. The number of 
biochemistry faculty who specialize in the metabolic aspects of biochemistry 
are very few and no more than one or two would identify themselves as 
specializing in the area of metabolism in animals. With the trend in many 
other directions in biochemistry, such as molecular biology, it is unlikely 
that metabolic biochemistry of animal tissues will receive significant 
attention in future developments in the Biochemistry graduate program. In 
contrast the emphasis on the study of animal tissues in Veterinary Biology, 
provides an ideal setting for students interested in the biochemistry of 
animal metabolism. 

Pharmacology 

This program, administered through the Department of Pharmacology of the 
Medical School, bas the responsibility of graduate training in broad aspects 
of human pharmacology. Specialized courses are offered by this program which 
are taken by some graduate students in the Veterinary Biochemistry, Physiology 
and Pharmacology program. It should be noted that many of the drugs used to 
treat domestic animals differ significantly from those used in human medicine. 
Thus the pharmacology portion of the proposed program bas several important 
differences from that offered in the Medical School. This is true both in the 
teaching and research areas. 
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Physiology 

As alluded to above the Physiology program in the Medical School tends to 
be more concept oriented while the program in Veterinary Biology uses a 
broader, comparative approach to the study of physiology. In addition more 
clinical aspects of physiology are emphasized. The department in the Medical 
School bas approximately 25 faculty members, each specializing in a specific 
area of physiology. Thus each segment of the medical physiology course is 
taught by specialists in that particular field. The veterinary physiology 
course, taught by five members of our department, is a much more general 
survey of physiology with an emphasis placed on comparative physiology. Since 
a l~ited number of faculty are involved in this course, individual members 
must teach several aspects of physiology rather than just areas of speciality. 
The net effect is that the course is more integrated than that found in the 
Medical School. 

E. Quality Control 

1. Facultv Qualifications and Reviews 
The membership in the Graduate Faculty for Veterinary Biology will be 

composed of those faculty who are presently members of the Veterinary Anatomy 
and Veterinary Physiology and Pharmacology Faculties (see Appendix V). Future 
members of the Graduate Faculty for Veterinary Biology will be chosen so as to 
maintain excellenc.e and focus in the basic veterinary sciences in accordance 
with the procedures outlined below. 

Procedure for Admission to the Graduate Faculty 

a. Indicate to the Director of Graduate Studies an interest in 
membership and willingness to fulfill responsibilities. 

b. Provide the DGS with: 1. A letter indicating the reasons behind 
one's interest in the VB graduate program. 

2. Curriculum vitae. 
3. A copy of three recent and representative 

reprints or "in press" manuscripts. 
c. If it would be info~ative for the purposes of considering the 

appointment, present a seminar which VB faculty could attend. 
d. A favorable vote by the VB graduate faculty is required to forward 

the recommendation to the Graduate School. The final decisions on 
admission is made by the Graduate School. 

Criteria for Admission and Continued Membership 

The Graduate School constitution states " Continuing active 
involvement and competency in one or more graduate programs, and the quality 
of such involvement, of members of the graduate faculty' shall be the primary 
consideration in continued membership in graduate faculty programs." Election 
to the Graduate Faculty in Veterinary Biology shall be granted to those 
faculty of the University of Minnesota who accept and fulfill the 
responsibilities outlined below: 

a. They should be actively engaged in basic biological research with 
applications in veterinary medicine. Evidence of such activity 
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should include such things as recent grant support, financial 
support of graduate students or postdoctoral fellows, and 
recent publications of their basic research in refereed journals. 

b. They should be willing and able to act as examiners to degree 
candidates in extant, graduate degree-granting programs. They 
should also be willing and able to act as advisors to students 
in the Veterinary Biology graduate program. 

c. They should either provide a major contribution to or direct at 
least one graduate-level course in the area of physiology, 
biochemistry, pharmacology or anato~ at least once every five 
years. 

d. They should present one research seminar at the University of 
Minnesota at least once every five years. 

e. They should be available for service on both standing and ad hoc 
Veterinary Biology program committees. 

Periodically, but no less than five year intervals, the Director of 
Graduate Studies {DGS) in Veterinary Biology should review the 
program-related activities of the Veterinary Biology Graduate Faculty. If 
individuals are identified that have not fulfilled the above obligations 
during the past five years, the Director of Graduate Studies should meet with 
such faculty to arrange for increased contributions to the Veterinary Biology 
Program. Those faculty who have not fulfilled their responsibilities to the 
program, and who cannot increase their programmatic activities, should be 
requested to resign from this graduate faculty. If such faculty do not wish 
to resign, the DGS, in consultation with the Veterinary Biology Graduate 
Faculty, should present the case for review by the Dean of the Graduate School 
in accordance with established procedures. 

2. Educational Development 

The need for a VB program which will provide qualified individuals to 
serve as scholars in colleges of veterinary medicine, human medicine, research 
institutes, as well as in industry has been described in Section II, 2-5 and 
Ill C, D. Graduate students enrolled in programs within a medical school or 
college of biological science receive a different educational experience which 
is not as ideally suited to the needs of veterinary research and education. 
We believe the shortage of well-qualified veterinary basic scientists will 
continue to exist for an extended period. 

3. Evaluation of the Program 

The graduate faculty in Veterinary Biology will bear direct 
responsibility for program evaluation. In view of the intense competition 
currently existing for research funds and research positions, it is vital that 
the VB graduate faculty continually review admissions policies and program 
output in a conscientious manner. It is also essential that program quality 
be established and maintained at a very high level to insure the success of 
our graduates in this demanding research climate. Consequently, the program 
will provide for faculty participation via the advisory committee in the 
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development of each student. This can be facilitated by journal clubs, 
seminars, collaborative research efforts among faculty, and active faculty 
participation in the examination of students at the time of their written and 
oral prel~inary examinations. 

F. Implementation 

1. Time Schedule 

It is proposed that we initiate the new program as soon as possible 
after July 1, 1985. 

2. University Resources 

No new resources are requested. In reality, it is anticipated that 
the changes proposed here will result in reduced administrative costs, 
e.g., certain administrative duplications will be el~inated. 

3. Extra-University Resources 

Significant sources of external support for the VB program are NIH, 
USDA, and NSF research grants to VB faculty. 

Research grants obtained by VB faculty provide research 
assistantships for VB students and funds for student research. The 
latter includes supplies, equipment, and often travel support so that 
the student can attend relevant national meetings and interact with 
members of the greater VB community. 

The Ashton Cuckler Fund provides funds for sponsoring seminar 
speakers in Veterinary Biology topics. 
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Appendix I. Courses offered in current graduate programs 

A. Courses in veterinary anatomy (from the present Veterinary Anatomy 
graduate program) 

VB 11110. VETERINARY ANATOMY I. Ill c:r; ~ #) FletCher. Cox. Oellem 
o.tailed lludy of grou -'OmiC llrUCIUIW and lunc:tion. Tile dog • UNCI .. a lype ICI8C'ft to introduce 
nomenc:I8IUt8 end principles of memmellen 11'011 8Mtomy. Cemcel, thorllele. and llbclominel regoons covered 
hm CIDII'II)818IIv and l'8dtogrlphlc IIPP'Q8Ciws; ¥~~cere of .. dog. c:et. -'· hOI'Ie. pig. and bird. 

VB 1102. VETERINARY NEUROBIOLOGY. (3 c:r; prereq #)Beitz 
Slructurel end lunc:lionlll orgeniUiiOn of lhe centre! MNOUS ty1111111 of ~ .-me1s. 

V8 1103. COIIPAMTIVI PRENATAL DrVELOPMENT OF DOMESTIC ANIMALS. 13 c:r; prereq #) Weber 
Orqewtic: ,._.in orgen ._,.of ciDmN1Ic ..wne1s and~__... of c:linicellign~i· 
Cl8nCtl 

VB 11.._.1 •• ~ANATOMY OF DOIIUTIC ANIMALS.(S c:r lor 5104. 4 c:r lor 5105; prereq #) 
Curneclu. Bllitz. CWenl 

I.Jghl ~ and ~ ~eiiiUCiiea of cells ...... end orgen ~~YStBma. 
VB 5110. CYTOGEN£TIC EVALUA110N IN ANIMAL DISEASES.(! c:r; prereq regis vetmed or greet S1udent or #) 

Weber 
Literature reports in veterinary c:ylogen8ticS; eupervised preperatiOn and enatysos or lwyolypes. including 
chromosome bending pettems. 

VB5120. COMPARATIVE VERTEBRATE MORPHOLOGY. (5c:r. §1120;prereq Eliol1002or3011 or#) Rosenzweig 
Pnnaples and pettema or vertebrete enetomy besecl on developmentel and lunctiOnel epproach. 

VB 5121. VETERINARY ANATOMY n. (5 c:r; prereq 5100 or #)Cox. Rosenzweig. Fletcher 
Vetennery c:omperalive anaiOmy with emphasis on the pelvis. reproductive system. hmbs. and head lrom a 
morphodynamic and rldiographic: appro8Ch. Species covered include horse. domestic ruminenls, swme, dog. cat, 
and ChiCken. 

VB 5140. VERTEBRATE MICROANATOMY. (1-6 c:r; prereq 5120 or #) Weber 
Microscopic structure. cytoChemical. and lunctional aspects or cells. tissues. and organs or representative 
examples or vertebrates. ConSists orrour units: belie tossues (2 cr); G-ltract (1 c:r); respiratory and inlegumemary 
systems (1 c:r); excretory. reproductive. and endOcnne system (2 c:r). Depending on background and mterest. 
students mey register lor any or all units. 

VB 5141. TOPICS IN ORGANOLOGY. (1·5 c:r per qtr (mey be repealed lor c:r]; prereq 5104 or equiv. #) Stan 
Lecture and laboratory presentatiOns regarding selected organ systems or domestic: and laboratory animals. 

VB 1101. FUNC110NAL MORPHOLOGY AND ADAPTA110N. (4 cr; ~ 5140 or equiv, #) Stan 
T opocal appro8Ch to vertebrate morphology relallng structure and lunctiOn to vertebrate developmem. rorm. 
ada!llabon. and evolutiOn; vertebrate morphology and animal model system researCh. 

VB 1110. MORPHOLOGY OF ANIMALCELLSANDINTEIICELLULAJII SUBSTANCES. (3c:r;prereq 5105. #)Weber 
Components of besic: tiSsues ol lhe •umel body. 

VB 1111. HISTOLOGICAL AND ULTRAHISTOLOGICAL TECHNIQUES. (3 cr; prereq 5105, #)Weber 
Pnnciples and methods in preparing animal tissues lor h1slologocal and ultrahistological observallon 

VB 1112-1113-1114. RESEARCH PROPOSITIONS IN MORPHOLOGY. (2 cr per qtr; prereq #) Stan 
Each student defines an unsolved morphologic problem, hypothesizes a SOiubon. and proposes an experimental 
approach to test !he hypothesis. Wntten and oral presentallon of propos!loon evaluated by departmental graduate 
faculty. 

VB 1134-1135. COMPARATIVE VETERINARY NEUROLOGY. (4 a per qtr; prereq 5100. #) Beitz. Fletcher 
Com!lated studoes or central nervous system or domestic anomels. Emphasis on relating neuroanatomy Ill 
neurophysiology. 

VB 1131. EXPERIMENTAL COMPARATIVE VETERINAJIIY NEUROLOGY. (3 c:r; prereq 8135, #) Beitz. Fletcher 
Principles, methods. and laboratory exercises in onvestigabng central nervous system or domestic animals. 

VB 1141. SEMINAR: VETERINARY ANATOMY. (1 cr; prereq 5100, 5104 or #) Stan 
Rev- or current lilereture and presentation or advanced r-areh studies in veterinery anatomy. 

va 1141. RESEARCH IN VETERINARY ANATOMY. (2·5 cr; prereq 5149 and #) Stan 
Tlleoretocal consideratiOns or expenmentsl approaches to 1'8M&reh on veterinery 8Mtomy in any or follOwing 
.us: c:ylochemislry. emb<yology, gross ane10my. hos1ology. neurology. tissue CUlture. 

VB 1150. RESEARCH PROBLEMS IN VETERINARY ANATOMY. (1·5 cr; prereq #) Stan 
IndiVidual research projects under stan dorecllon in selected areas or veterinery 8Mtomy. Topics and spec;. 
determined by consuttation. Project mey be alpeelalized as!)8CI or a thesis problem or an independenl problem d 
mutual interest to gradual8 llludenl and adviNr 
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Courses in veterinary biochemistry, pharmacology, and physiology 
(from the present Physiology & Pharmacology graduate program): 

VII U101. ~ ~- (4 cr; llfWNCI #) Jclfglnlen. LOull 
Malec*,.,.~..-.----- waytln wllich ciiM8ry CMtlohydl ..... lpidl.lnCI proWina.,. ~ 
IZecl to .,.,..... -vY IDr growlllnel ~ ~the eniiMJ. 

VII 1111w. W'TIJINAJtY IIOCiHIMiniY LAM)AATORY. 11 cr; llfWNCI tPI JorgenMn. Louie L 111111 
Basic biomediCaJiebOratoty~ lnCI ~ ~lliellllgal,........ (pH lnelbu!*'l. ~-
ctvomatogrlj)hy. eleCIIOphorelia. enzyi!IIS). 

VII U12w. VETERINARY IIOCHEIIISniY AND NUTJUTION. (4 cr; Jnl*l #) ~· Ollon~ Louia ..._ _, 
Meteotiam in IPIICific bOdy tiauel; PfOI"mlln rnetabOiiam. Nutrient ~ and lunc:liOnlll'l -..-

email 8flimU; - ol nulrienll In IIINI twdl. 

V115301w, 5301a, 13101. ANIMAL '"'IIOLOGY. (5 cr lor 53011. 5 cr IDr 53011. 3 cr IDr 5310; J"'IICI..-gis v.l mecl:! 
PhysiOlogy~ Cireulatofy. ,..pratory. digestive. urinary. -· IIIICicx:rlne. ~ rwpnxluctive lyiWIN 
mals. 

VII 5314. NEURO£THOLOGY. (3 cr; J"'1ICI 3301 Of e cr systemic~· Bioi 5051 «#)bella . inC:Iudlnl 
(Same u AnSc 5314) Cunwnt concepts of neurological and neurochemical buM~ animal control~· ir1JUI _, 
rKeP~ion. cOding. tran1111ilaion. and SIDr8ge ol inforTMiion; leYels ol inlegfaliOn, central 
output; ljiOIIIaneity. deYelopmenl. and IMming. 

VII 5320w. AVIAN PHYSIOLOGY. (5 cr; J"'11113301 Of e cr systemic physiologY Of equiv, #; ol*ecl 1~ _,II 
yrs) Duke 

PhysiOlogy ol various species ol wild and domestic birds. 

VII 5322. PHYSIOLOGY OF REPRODUC110N. (5 cr; J"'1ICI 6 cr aystemic ~L._,.........._, IIIJ8CD. 
(Same u AnSc 5322) PrinCiples~ rwpnxluctive phyeioiOgy wtlh emphUiS on......,... • ......,_ 

V115324e. SEllEN PRESERVATION AND ARTFICIAL INSEIIJNATION. (4 cr; J"'111153220f #; ollered 
18114 

_,II 
yrs) Grehem . oe. _.. 

(Same u AnSc 5324) Chemistry~ geme1e1 and reproductive eec:reliOIIS: ~ ~· 
emphasis on cryogenoc methOds; 8l1ificiel ,_,netoon; and 1ac1ors inftuenang rwpnxl ,.,...~ .. --

.,. 5325w. PHYSIOLOGY OF FERTILIZATION AND GESTATION. (4 cr; J"f11C153220f #; otlered.11163 -:.-:.::: 
(Same u AnSc 53251 Physiological ft8nts occuning during gametogenests. c:epacilabOII. fertilizatiOII. 
o1 embtyo. the period ol filius. and parturition . 

• 532te .• IIUNOREPROOIJCTION. (4 cr; J"'1ICI 5322 Of #; ollefed. 11163 and all yrs) noglobUiin IQriNIOI\ 
(Same u AnSc 53261 Blood groups and polymOrphic prute;ns ellec:ting reproduction~__,ity ltlliiJOCMI • 
entigens of semen. ove and genitel-=mionS. ~. matemel-fetel•...,•..-·-· · 
toormones. 

V115330. WILD BIRD MEDICINE. (2 cr; J"'1ICI 4th 'If Yet med Of #) Duke common to Wild.,._ 
Briefly summarizes impor1enl aspects olevian enetomy and phyeioiOgy. SliMly of~ 
and surgical repair of convnon injuries and lractunes. _ 

VIIIWOOf. VETERINARY PHAI'IMACOLOQY. (4 cr per qtr; Jn1*1 5310 Of equiv Of#) Grey 
Generel pnnciples ol drug ICtion, drug dolposiloon. and drug use in domestic .monel&. Pllermecology ofeutonomit 
drugs. inhele110n anesthetic agents .. narcotic analgesic drugs. tranquilizing agents. gastrointestinal drugs. inor
ganoc 10111. and JQparatoons used on tluid and electrolyte therapy. Vnnnary applocalions. 

V111401w. VETERINARY PHARMACOLOGY. (4 cr; prereq 5400 Of #) Lanson 
PllermacoiOgy of neuromuacular blocking agents, cardoac glycoside~. cardoac anti-arrllylhmic drugs, localanes
lhelocs, parenteral ~neralaneslhebCS. non-narcotoc analgesic drugs. adrenal cortocosleroids. -leptic drugs. 
antic:onvulunls. antohiatam~ne drugs. and autaeoids. Veterinary applic:atoons. 

Vlll402a- VETERINARY CHEMOTHERAPY. (2 cr; prereq 5400, 5401 Of#) Stowe 
Pllermacology.toxicity. inlereC:Iions, rMidues, and- of anllliolocs. aullonanas. nilrolurens. araenical& and 
anthelmintics in large and amau animals · 

Vlll307w. AN~ '"'SIOLOGY LABOfiATOfiY. (2 cr; prereq 5306 Of '530110f #; gred students must regiSter tor 
this couree inllead of 5307) 

L.aboreiDry axperiments perlormed by ltudents under etall auperYilion in lollowing physiologiCIII-.s: blood and 
Circulation. re.ptretoon. and kidney. 

Vllaote. ANIMAL PHYIIOLOGY LABOfiATOfiY. (2 cr; prereq 53011 0< '5306 0< #l 
L.aboreiDry axperimenls performed by ltudents under ltalf aupervision in lollowing physiological areas: gutroin
.. linal, axcilable blaues. metabohlm. and rep<oductoon. 

Vlll330. HIIINAR: PHYSIOLOGY AND!Ofl PHARMACOLOGY. (Cr ar; prereq #) 

¥It 1335. PHYSIOLOGICAL AND PHAJIIMACOLOGICAL RESEARCH TECHNIQUES IN LARGE AMIIALS. (2 cr 
preteq #) Stall ' 

IAborelory procadures inYOMng cardlovucular 8)'Biem. drug diStribution. and ,_1 function. 

ft 1341. RESEARCH IN PHYSIOLOGY. (Cr ar; prereq #)Stall 
lndovid.ual research under faculty direcbon. Topice dllermined by coneullalion and mey be a apecialozecl aspect of 
a llwM problem Of., ioelapenCIMd problem ~ mu1ua1 lnleree!IO graduate lludenl and adviser. 

¥It 14411. I"RROILIIIS IN VETERINARY PHAMIACOLOGY. (Cr •; prereq 5401 Of equiv Of#) Grey. Lareon 

VB 5444. MUSCLE CONTRACTION. (3 cr; preq #) Louis, 
Thomas, Poppele 
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I. Sample graduate programs for Master's degree (Plan A) for students with 
specialization in anatomy. 

A. For students entering with Baccalaureate degree 

Major: 

VB 5100 
VB 5104 
VB 5105 
VB 8330 

Veterinary Anatomy 1 
!licroscopic Anatomy 
Hicroscopic Anatomy 
VB Seminar 

Plus at least 2 of the following courses: 

VB 5102 
VB 8111 

VB 8134, 8135 
Anat 5211 
Anat 8142 
Anat 8170 
Phsl 8217 

Supporting program: 

PubH 5404 
PubH 5405 
Biol 5001 
VB 5306 
VB 5308 

Veterinary Neurobiology 
Histological and Ultrastructural 

Technique 
Comparative Veterinary Neurology 
Biology of Nerve Cells 
Neuroanatomical Methods 
Cell Junction Structures and Phys. 
Properties of Receptor Systems 

Statistics 
Statistics 
Biochemistry 
Animal Physiology 
Animal Physiology 

B. For students entering with D.V.M. degree 

Major: 

VB 5102* 
VB 8380 

Veterinary Neurobiology 
VB Seminar 

Plus at least 4 of the following courses: 

VB 8111 

VB 8134, 8135 
Anat 5211 
Anat 8142 
Anat 8170 
Phsl 8217 

Histological and Ultrastructural 
Technique 

Comparative Veterinary Neurology 
Biology of Nerve Cells 
Neuroanatomical Methods 
Cell Junction Structures and Phys. 
Properties of Receptor Systems 

Credits 

6 
5 
4 
1 annually 

3 

3 
4/qtr. 
4 
2 
4 
3 

22-30 

3 
3 
4 
5 
5 

20 

3 
1 annually 

3 
4/qtr. 
4 
2 
4 
3 

20-22 
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Supporting program: 

PubH 5404 
PubH 5405 
VB 5212 * 
VB 5308* 

-2-

Statistics 
Statistics 
Veterinary Biochemistry & Nutrition 
Animal Physiology 

3 
3 
4 
5 

15 

*Courses with asterisks could be transferred from the D.V.M. program. 
Transfers may not exceed 40 percent of total coursework in the M.S. degree program. 

II. Sample graduate program for the Ph.D. degree for students with specialization 
in Biochemistry. 

A. For students entering with Baccalaureate degree: 

~fajor: 

VB 5210* Veterinary Biochemistry 
VB 5212* Veterinary Biochemistry & Nutrition 
VB 5211* Veterinary Biochemistry & Nutrition 

OR 
BioC 5751, 2, 3 General Biochemistry 
VB 8330 VB Seminar 

Plus at least 4 of the following courses: 

MdBc 8219 
MdBc 8240 
MdBc 8206 

MdBc 5444 
MdBc 8230 

BioC/MdBc 8232 
BioC/:HdBc 8233 

BioC 8225 
BioC 8211 

Supporting program: 

PubH 5404 
PubH 5405 

Biochemistry of Specialized Tissues 
Biochemistry of Neuronal Signalling 
Advanced Endocrinology and Steroid 

Chemistry 
Muscle Contraction 
Membranes 
Adv. Topics in 
Adv. Topics in 
Radiotracers 
Carbohydrates 

Statistics 
Statistics 

Protein 
Protein 

& Enzymes I 
& Enzymes II 

Plus at least 4 courses from the following: 

VB 5104,5105* 

VB 5120 
VB 5306* 
VB 5308* 
VB 5310* 
VB 5400* 
VB 5401* 

r-ficroscopic anatomy of domestic 
animals 

Comparative Vertebrate Morphology 
Animal Physiology 
Animal Physiology 
Animal Physiology 
Veterinary Pharmacology 
Veterinary Pharmacology 

4 
4 
1 

12 
1 annually 

3 
3 

3 
3 
3 
3 
3 
3 
3 

26-30 

3 
3 

9 
6 
5 
5 
3 
4 
4 

26-30 

*B. For students entering with D.V.M. degree, program is same except that 
courses marked by an asterisk would be transferred from the D v M p • • • rogram. 
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III. Sample graduate programs for the Ph.D. degree for students with specialization 
in Pharmacology 

A. For entering 
Major: 

VB 5400* 
VB 5401* 
VB 5402* 
LACS 5165* 
Phcl 8110 
Phcl 8210 
Phcl 8211 
Phcl 8219 
Phcl 8208 
VB 8330 
Phcl 8212 

Baccalaureate student 

Vet Pharmacology 
Vet Pharmacology 
Vet Chemotherapy 
Vet Toxicology 
Adv Pharmacology 
Adv Pharmacology 
Physiol Disp Drugs 
Adv Toxicology 
Neuropsychopharmacology 
Seminar 
Prob Invest Pharmacology 

Supporting program: 

VB 5210* Vet Biochem 
VB 5212* Vet Biochem & Nutrition 

OR 
BioC 5751 Gen Biochem 
BioC 5752 Gen Biochem 
BioC 5753 Gen Biochem 
BioC 5744 Biochem Lab 

PubH 5404 Statistics 
PubH 5405 Statistics 

OR 
Stat 5021 Statistics I 
Stat 5022 Statistics II 

VB 5306* An Physiol 
VB 5308* An Physiol 
VB 5310* An Physiol 

OR 
Phsl 8110 Gen Physiol 
Phsl 8111 Gen Physiol 

VB 5140* Vert Microanat 
VB 5102* Vet Neurobiol 

Credits 
4 
4 
2 
3 
2 
2 
3 
1 
3 
1 annually 
3 

27 cr + seminar & research 

4 
4 

4 
4 
4 
4 

3 
3 

5 
5 

5 
5 
3 

5 
6 

5 
3 

35-45 credits 

64-74 credits total 

* B. For students entering with DVM degree, program is same except that 
courses marked with an asterisk would be transfered from the DVM 
program. 
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IV. Sample graduate program for the Ph.D. degree for students with specialization 
in Physiology: 

A. For entering baccalaureate student: 

Major: 

Stat 5021 
Stat 5022 
VB 5120 
VB 5140 
VB 5102 
VB 5306 
VB 5308 
VB 5310 
VB 5320 
VB 8300 
Phsl 8104 
Phsl 8105 

Statist. Analysis I 
Statist. Analysis II 
Comparative Vertebrate Morph. 
Vertebrate Microanatomy 
Vet. Neurobiology 
Animal Physiology 
Animal Physiology 
Animal Physiology 
Avian Physiology 
VB Seminar 
Neuro Phsl 
Cardiovascular Phsl 

Supporting program: 

BioC 5001 
VB 5210 
VB 5212 
MdBc 8219 
BioC 8225 
BioC 5025 
MdBc 8230 

Biochemistry 
Vet Biochem 
Vet Biochem, Nutrition 
Biochem Spec Tissue 
Tracer Techniques 
Lab, Biochemistry 
Membrane Biochem 

B. For students entering with a DVM degree: 

Major: 

VB 5320 Avian Physiology 
VB 5321 Adv. Avian Physiology 
Phsl 8106 Respiratory Physiology 
Phsl 8107 Alimentary Physiology 
Phsl 8104 Neurophysiology 
BioC 5751 General Biochem 
BioC 5752 General Biochem 
BioC 5753 General Biochem 
BioC 5744 Biochem Lab 
BioC 8225 Tracer Techniques 
Chem 5520 Elementary Physical Chem 
Chem 5521 Elementary Physical Chem 
VB 8300 VB Seminar 

Supporting program: 

Stat 5021 
Stat 5022 
MdBc 8206 

Statistical Analysis I 
Statistical Analysis II 
Adv Endocrinology & Steroid Chem 

Credits 

5 
5 
5 
5 
3 
5 
5 
3 
3 
1 annually 
4 
4 

47 

4 
4 
4 
3 
1 
2 
3 

21 

3 
1 
4 
3 
4 
4 
4 
4 
4 
3 
3 
3 
1 annually 

40 

5 
5 
3 

Transfer of appropriate courses from the DVM program 15 
28 



Appendix III. Flow chart of graduation requirements 

A. Candidates for Ph.D. degree 

Activity 

Coursework 

Filing of Program 

Written 
Preliminary 
Examination 

Oral Preliminary 
Examination 

Continuous 
Registration 

Thesis Title Form 
and Proposal 

Thesis Research 

Thesis Registration 

Timing 

DVM students-primarily in 
year 1; non-DVM students
years 1 and 2 

DVM students-end of year 1 
Non-DVM students-end of year 2 

Usually in year 2 and no 
later than 2 1/2 years 
after beginning program 

No later than the end of 
year 3 (after completion of 
coursework, passing written 
prelim and prior to writing 
dissertation.) 

From passing of oral prelim 
to completion of degree 

File with program, or not 
later than 2nd quarter after 
passing oral prelim 

From passing of oral prelim 
to completion of degree 

At least 9 weeks before 
commencement at which 
candidate expects to 
receive degree 

Comments 

No specific credit require
ments. Normally includes 
basic coursework in statis
tics and at least 4 ad
vanced courses in area of 
specialization or related 
field. Non-DVM students 
must take courses to meet 
interdisciplinary require
ments. DVM students may 
transfer these credits. 

Student meets with advisory 
committee to formulate pro
gram and current transcript 
to DGS. DGS forwards program 
to Graduate School. 

Advisor solicits questions 
from members of the gradu
ate faculty and selects 
questions representative 
of student's scope of study. 

Student schedules exam with 
committee and with the 
Graduate School at least 
1 week in advance. 

Once oral prelim passed, 
student is considered 
official Ph.D. candidate; 
must register in all 
academic year quarters 

Student obtains form from 
department office; submit 
to program DGS; DGS forwards 
form to Graduate School 
after approval by program 
subcommittee; basis for 
appointment of final oral 
committee and designation of 
thesis readers 

Student registers thesis 
with Graduate School; ob
tains thesis reader report 
form, as well as a number 
of other forms required for 
graduation. 
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Activity 

' Thesis Readers 

Thesis Binding 

Final Oral (not to 
exceed 3 hours) 

Timing 

Allow readers 30 days 
before scheduling final 
oral 

B. Candidates for M.S. Degree 

Activity Timing 

Course Work Year 1 

Filing of Program End of year 1 

Comments 

Student responsible for 
returning certified Thesis 
Readers' form to Graduate 
School; student provides 
each reader with a copy of 
the thesis 

Student responsible for 
providing Graduate School 
with 2 copies of bound thesis 
and department with 1 copy 

Student schedules exam with 
committee and Graduate School 
at least 1 week in advance; 
cannot be scheduled in same 
quarter as prelim oral; Final 
Exam Report form will be 
issued to student's advisor; 
advisor returns report form 
to Graduate School; no more 
than 1 dissenting vote for 
student to receive degree. 

Comments 

Plan A (with thesis) 
Minimum: 

20 quarter credits in major 
field 

8 quarter credits in related 
fields 

(9 quarter credits in single 
field for designated minor) 

Plan B (with project(s)) 
20 quarter credits in major 

field 
8 quarter credits in related 

fields 
16 quarter credits discretion 

of student and advisor 

Student obtains program form in 
department office; submit to 
program DGS with current tran
script; DGS forwards program to 
Graduate School after approval 
by program subcommittee; basis 
for appointment of final exam 
committee (and thesis readers 
for Plan A) 
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Activity 

"'Thesis Title Form 
and Proposal 
(Plan A) 

Thesis Research 
(Plan A) 

Project(s) Work 
(Plan B) 

Thesis Registration 
(Plan A) 

Thesis Readers 
(Plan A) 

Project Readers 
(Plan B) 

Thesis Binding 
(Plan A) 

Final Examination 
~ (written, oral or both) 

Timing 

File with program 

From submission of 
program to 
completion of 
degree 

At least 9 weeks before 
commencement at which 
candidate expects to 
receive degree 

Allow readers 30 days 
before scheduling 
final oral 

Comments 

Student registers thesis with 
Graduate School; obtains Thesis 
Reader Report form 

Student responsible for return
ing certified Thesis Readers' 
form to Graduate School 

Student responsible for provid
ing Graduate School with 2 
copies of bound thesis and 
department with 1 copy. 

Examination coordinated by 
chairperson of committee; 
student obtains report form 
from, and returns completed 
form to, Graduate School; in 
case of failure unanimous 
committee consent required to 
retake final exam. 
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VETERINARY MEDICAL 

. NEWS FROM WASHINGTON 

June 29, 1984 

Controlled Substances Act Amendments Reported 

On June 12, the House Judiciary Committee reported a bill (H.R. 5656) which is 
intended to reduce the diversion of legitimate drugs into illicit channels. This would 
be done primarily by broadening the authority of the U.S. Attorney General (acting 
through the Drug Enforcement Administration (DEA)) over the handling of controlled 
substances by practitioners. 

Some of the key elements of the bill are: 

• It would extend the period of registration of practitioners with DEA from one 
to three years. DEA now has the authority to set the registration fee, and that would 
not change. 

• DEA would be empowered to deny registration to a practitioner if "the issuance 
of the registration would be inconsistent with the public interest." The bill lists five 
factors to consider in determining the public interest (quoting from the bill): 

(1) The recommendation of the appropriate State licensing 
board or professional disciplinary authority. 

(2) The applicant's experience in dispensing, or conducting 
research with respect to controlled substances. 

(3) The applicant's conviction record under Federal or 
State laws relating to the manufacture, distribution, or dispens
ing of controlled substances. 

(4) Compliance with applicable State, Federal, or local 
laws relating to controlled substances. 

(5) Such other conduct which may threaten the public 
health and safety. 

There are comparable standards for the suspension or revocation of a practitioner's 
registration. The committee report emphasizes, "The burden of proof upon the 
Attorney General in seeking such revocations or suspensions is unchanged." 

• DEA would be given the authority to seize controlled substances of a registrant 
whose registration has expired or who has ceased to do business. The bill would require 
DEA to allow the practitioner at least 180 days to find a legitimate outlet for the 
controlled substances; thereafter, DEA would be authorized to dispose of them. 

Published by American Veterinary Medical Association, 1522 K Street, N.W., Suite 828, Washington, D.C. 20005 (202) 659-2040 
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The Judiciary subcommittee that produced this bill sought the comments of 
representatives of groups that would be affected, including the AVMA. The committee \ 
report reflects the input that professional societies had in the development of this ..._, 
legislation: 

Registration of practitioners 

The American Medical Association, the American Pharma
ceutical Association and the American Veterinary Medical Asso
ciation all expressed concern about the original draft of the fifth 
factor to be considered in registering practitioners, "such other 
factors as may be relevant to and consistent with the public 
safety." 

The Subcommittee felt that these concerns were meritori
ous and narrowed the scope of the factor to apply to "such other 
conduct which may threaten the public health and safety." This 
change satisfactorily responds to those concerns. 

Seizing drugs of an out-of-business registrant 

The American Pharmaceutical Association and the Ameri
can Veterinary Medical Association expressed concern that a 
minimum 90-day period before the Attorney General could 
destroy the controlled substances sealed or seized from an out
of-business registrant provided for in [the original bill] was too 
short. The Subcommittee took these meritorious concerns into 
consideration in revising section 8 by lengthening the period of 
time and adding certain protective procedures. 

Emergency scheduling 

The proposal for emergency scheduling was subject to 
extensive comment and concern by the American Medical 
Association, the American Pharmaceutical Association, the Am
erican Veterinary Medical Association and the Pharmaceutical 
Manufacturers Association. All of these concerns were based on 
a perception that drugs currently used in medical treatment 
might be subject to temporary control by the Attorney General 
who would take into consideration principally law enforcement 
issues. Consequently, several witnesses urged that the bill 
permit emergency scheduling only if there were affirmative 
concurrence of the Secretary of Health and Human Services. 
Indeed, it appeared that the Administration had this understand
ing of its proposal in view of the testimony of the Department 
of Health and Human Services. · 

The Subcommittee believed that these concerns raised 
significant questions about the impact an emergency scheduling 
authority would have on the manufacture and distribution of 
drugs that are currently used in medical treatment. In 
examining the particular substances for which the scheduling 
action was most necessary, the Subcommittee concluded that 
limiting the authority only to substances that have no currently 
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accepted medical use in treatment addressed both the legitimate 
concerns of those in the health care industry and the prir.ocipal 
danger to the public health. 

In February, the Senate passed comprehensive crime legislation (S. 1762), which 
includes provisions similar to H.R. 5656 as one of several titles in the bill. It now 
appears that the biggest barrier to enactment of a new law is the lack of time left 
in this Congress. 

Drug Regulatory Package Developed 

A package of amendments to the laws relating to the regulation of drugs was 
agreed to by many of the interested parties in early June, and congressional action to 
implement the agreement is moving swiftly. The amendments focus on human 
pharmaceuticals, but some of the provisions should also have a beneficial effect on the 
availability of animal drugs. 

The bills are H.R. 3605 and S. 2748, identical measures which would (1) provide 
explicit statutory authority for abbreviated new drug applications, and (2) provide 
patent restoration (extension) for human and animal drugs and biologics to make up for 
the patent time lost by a product while it is getting FDA clearance. 

The patent-term restoration proposal has been a legislative priority of the 
Pharmaceutical Manufacturers Association (PMA) for several years. It has been 
opposed by generic drug manufacturers and consumer spokesmen who want to see low
cost "copies" of new drugs on the market as quickly as possible. The latter groups have 
promoted the abbreviated new drug application provisions, which would eliminate the 
need for a "me too" drug sponsor to re-prove the safety and efficacy of a drug. This 
proposal has, as one owuld expect, been opposed by PMA. In the finest tradition of 
political compromise, members of the House and Senate have melded these proposals 
into a single measure. 

In the House, H.R. 3605 was reported by the Energy and Commerce Committee 
(which has FDA jurisdiction) on June 21, and was the subject of a hearing by a 
Judiciary subcommittee (which has patent jurisdiction) on June 28. In the Senate, a 
hearing was held on S. 27 48 on June 29 in the Labor and Human Resources Committee 
(FDA jurisdiction). The Senate Judiciary Committee is also expected to hold a hearing, 
but nothing was scheduled before Congress recessed for the Fourth of July. 

As we noted in an earlier report, there is also a separate patent-term restoration 
bill for agricultural products, i.e., animal drugs and biologics, pesticides, and toxic 
chemicals. This bill, H.R. 5529, has seen no action since a hearing in the House 
Judiciary subcommittee on June 6, but it is not thought to be superseded by H.R. 3605. 

AVMA supports the principle of patent-term restoration for animal drugs and 
biologics and pesticides. AVMA leaders have concluded that the incentives to new 
product development are valuable; enactment of any of the bills before Congress should 
enhance animal drug availability. There may be economic benefits to a system of 
abbreviated new animal drug applications for "copies" of pioneer animal drugs (a 
concept that is not included in any of the bills), but AVMA decision-makers have not 
had a chance to address that question yet. 

• 
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Health Manpower Policy 

The programs of health professions educational assistance are set to expire on 
September 30, 1984, and we have noted previously that committees in the House and 
Senate have reported legislation to renew and revise these provisions of the Public 
Health Service Act. In mid-June, the House Energy and Commerce Committee and the 
Senate Labor and Human Resources Committee issued reports on their bills (H.R. 5602 
and S. 2559, respectively). The House committee report is a cut-and-dried discussion 
of the spending priorities in H.R. 5602, but the much more extensive Senate committee 
report contains significant discussions of the senators' policy goals. Portions of the 
Senate report that have a significant impact for veterinary education are worth 
highlighting: 

. Today's needs are much different than they were 20 years 
ago [when health manpower legislation was first enacted]. In 
fact, health education is at a crossroads in our history. Past 
federal efforts, in cooperation with state initiatives, have 
resulted in training an adequate number of health professionals, 
in most categories, and in most regions of the country ..•. 

. . . Access to health care today is far less a problem than it was 
a decade ago, but access by students to a career in health is a 
problem. Therefore, [this] reauthorization of the Health Profes
sions Training Assistance Act continues current programs which 
provide loans for needy students, provides federal loan insurance 
for students pursuing post baccalaureate training in health 
careers, provide funds for students with exceptional financial 
needs to insure the economically disadvantaged an opportunity to 
become health professionals, and increases our ability to reach 
out to minority students to become health professionals. 

The Committee believes it is essential to keep the doors 
open to a career in one of the health professions for all qualified 
students, not just those with the ability to pay for expensive 
educational programs. The Committee bill emphasizes the 
importance of aid to economically disadvantaged and minority 
students by selectively increasing the authorization levels for 
certain programs (Health Professions Student Loan program and 
Exceptional Financial Need Scholarships) and asks that, where 
appropriate, priority be given to these groups. At the same 
time, the Committee is concerned that there may be financial 
disincentives to graduates of health professions schools selecting 
careers in primary care specialties, basic biomedical research or 
academic medicine. Also, there may be financial disincentives 
which affect the decisions of graduates to locate in medically 
underserved areas. Large personal debts often accrue during the 
course of a student's education and may affect decisions about 
location and type of a practice. 
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In order to determine if the level of indebtedness is 
directly related to ultimate career choice, the Committee bill 
requires the Secretary of Health and Human Services (HHS) to 
analyze this relationship, if any, and report back to Congress by 
October 1, 1985. The report will include recommendations, if 
considered necessary, for legislation and administrative action to 
alleviate identified financial disincentives. The study should 
examine, among other things, financial disincentives which affect 
certain kinds of students, including those from underrepresented 
racial, ethnic, and economic groups. The Committee expects 
that the analysis will examine the relationship between student 
indebtedness and the relative opportunities for potential income 
by practitioners in various specialties and practice settings, 
including those in research and academic settings. 

The Association of American Veterinary Medical Colleges provided input to the 
committee on some of the needs in veterinary education. One area emphasized was 
the shortage of veterinarians with the postdoctoral training required for many academic 
and research careers. Two members of the committee were particularly interested
Sens. Charles Grassley (R-Ia.) and Dan Quayle (R-Ind.)-and they included language in 
the bill to authorize faculty development grants to veterinary schools to help address 
some of these problems. The committee report describes the purpose of the grants as 
follows: 

The new Subsection 788(b)(1)(F) authorizes grants and 
contracts for projects related to large-animal care and animal 
research. The Committee intends that grants under this 
subsection will be focused on faculty development projects or 
programs at schools and colleges of veterinary medicine. The 
Committee intends that grants pursuant to this subsection will be 
used to support training programs in one or more veterinary 
specialties and will provide support for the trainees. 

Veterinary education has grown over the past two decades 
to an extent that far exceeds the experience of the other health 
professions. The number of veterinary schools in the United 
States has increased from 18 to 27, and there has been a 150 
percent growth in the annual enrollment of veterinary students 
since 1960. The effect of this growth spurt has been to spread 
a small number of highly trained veterinary educators among the 
relatively large number of schools. As these older teachers 
approach retirement age, there is a great need to train their 
replacements. The Committee has identified two areas of 
veterinary medicine where the public health and human health 
care effects of the shortages are particularly signficant. 

The emphasis on "large animal care" is based on the 
premise that well-trained veterinary specialists are essential to 
our research and public health programs. Furthermore, the 
Committee recognizes that it is necessary to expand the 
scientific knowledge and training capacity required to improve 
productivity in the food and fiber animal industries. 



Fields such as veterinary radiology, veterinary pathology, 
veterinary toxicology, veterinary pharmacology, veterinary phys
iology, veterinary parasitology, veterinary ophthalmology, food 
animal surgery, food animal medicine, and veterinary anesthe
siology are all essential to the nation's large animal care and 
animal research effort, and all of these disciplines are in such 
short supply that veterinary schools have extreme difficulty in 
filling vacancies on the faculties for veterinarians with the 
requisite training. 

Research to address these problems is being held back by 
the lack of trained personnel. The first need is to increase the 
numbers of trained educators in the veterinary schools who can 
produce a new generation of veterinary scientists. 

The shortage of specialty-trained veterinarians is a national 
problem of substantial scope. The Committee believes that the 
Federal Government should recognize the importance of post
DVM training, setting an example for the state governments and 
private sources which must also contribute to eliminating these 
shortages. 

At this late date in the congressional session, the fate of these bills is uncertain. 
H.R. 5602 faces problems on the House floor because of probable objections to 
provisions in other titles of the bill which do not relate to health professions education. 
S. 2559 is also being held off the floor because of a political dispute that has nothing 
to do with the substance of the bill. If Congress fails to pass new legislation before 
the September 30 deadline, we expect that a "continuing resolution" will be adopted 
which would extend the existing programs at existing funding levels for the next fiscal 
year only. Then, when the new 99th Congress convenes next January, the committees 
wot~ld have to start all over again on health professions educational assistance bills. 

Agricultural Trade Study Proposed 

On June 21, bills were introduced in both the House and Senate (H.J.Res. 600 and 
S.J.Res. 319) to create a 35-member study commission to examine problems with 
agricultural trade and exports. The commission would be composed of twenty private 
citizens (ten appointed by the leadership of each house) and three officials appointed 
by the President. The senior Democrats and Republicans on the House and Senate 
committees on agriculture, foreign relations, and taxation would be members as well. 

These bills have the support of a broad range of agricultural producer groups, in 
both crops and livestock. When he introduced the bill, Sen. Robert Dole (R-Kan.) 
included a statement from the producers which described the export problems as 
follows: 

U.S. agricultural exports face severe challenges in the 
world market today. Expanded foreign production, sold increas
ingly with the benefit of export subsidies, is taking over many of 
our traditional markets. Declining purchasing power in otherwise 
prom ising new markets inhibits U.S. ability to expand the global 
market. The world economic downturn and a strong .. dollar 
relative to other major currencies also stifle our ab1llty to 
aggressively sell U.S. products abroad. 

J 
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U.S. agriculture is export dependent. A 20% drop in farm 
export earnings over the past two years is a major cause of 
today's serious economic problems faced by American agricul
ture. In 1980, the U.S. sold $43.8 billion in agricultural products 
abroad. By last year, exports had fallen to $34.7 billion. Export 
volumes have also fallen in similar fashion. 

Establishment of a National Commission on Agricultural 
Trade and Export Policy could be of vital importance to the 
future well-being of American agriculture. As Congress writes 
the 1985 Farm Bill, it will set the stage for U.S. agricultural 
trade and our ability to compete internationally over the next 
four years and beyond. The findings of this Commission could 
constitute a valuable resource in development of this important 
legislation. They could also prove useful in the event the U.S. 
enters into another round of multilateral negotiations under 
GATT. 

In his introductory remarks, Sen. Dole made the point that a commission is 
needed, because the congressional leadership has no clear ideas of what the solutions 
are: 

. . . Those who are critical of our current export policies and 
structure should be the firmest supporters of the Commission's 
efforts. For the Commission will either come up with recom
mended improvements that could lead us back to a more stable 
and profitable export situation, or it may decide that world 
economic and political circumstances will prevent such improve
ments .... 

The Commission would make its final report to Congress by July 1, 1986, but it 
would also be directed to make an interim report by March 31, 1985, on matters that 
should be included in the general farm bill, which will be renewed during 1985. 
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Appendix V. Summary of research interests and recent publications for 
graduate faculty in new Veterinary Biology graduate program. 

Name 

Alvin Beitz 
David Brown 
Victor Cox 
Caroline Czarnecki 
Gary Duke 
Robert Dunlop 
Harold Dziuk 
Thomas Fletcher 
Esther Gallant 
Archie Good 
Edward Jankus 
Sally Jorgensen 
Alice Larson 
Charles Louis 
Patrick Redig 
Lionel Rosenzweig 
Akhouri Sinha 
Clarence Stowe 
Alvin Weber 

Overview of total faculty 

Primary Area of Discl
plinary Expertise 

Anatomy 
Pharmacology 
Anatomy 
Anatomy 
Physiology 
Pharmacology 
Physiology 
Anatomy 
Anatomy 
Physiology 
Physiology 
Biochemistry 
Pharmacology 
Biochemistry 
Physiology 
Anatomy 
Anatomy 
Pharmacology 
Anatomy 

Previous Affiliation 
Veterinary Anatomy(VA) 
or Physiol/Pharm (VPP) 

VA 
VPP 
VA 
VA & VPP 
VPP 
VPP 
VPP 
VA 
VA & VPP 
VPP 
VPP 
VPP 
VPP 
VPP 
VPP 
VA 
VA 
VPP 
VA 
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ALVIN J. BEITZ -Associate Professor, Anatomy 

PhD - anatomy, University of Minnesota, 1976 
NIH Postdoctoral Fellow - Harv~rd Medical School, 1976-1978 

Research Interests 
Pain, Analgesia, Opiate peptides and receptors, serotonin, raphe 
nuclei, midbrain areas involved in analgesia, cerebellar nuclei. 

Journal References: 

Beitz, A.J., The Nuclei of Origin of Brainstem Enkephalin and Substance 
P Projections to the Rodent Nucleus Raphe Magnus. Neuroscience 
7:2753-2768, 1982. 

Beitz, A.J., The Periaqueductal Gray-Raphe Magnus Projection Contains 
Somatostatin, Neurotensin and Serontonin but not Cholecystokinin. 
Brain Res. 261:132-137, 1983. 

Beitz, A.J., M.A. Mullett and L.L. Weiner. The Periaqueductal Gray 
Projections to the Rat Spinal Trigeminal, Raphe Magnus, Giganto
cellular pars alpha and Paragigantocellular Nuclei Arise from 
Separate Neurons. Brain Res. 288:307-314, 1983. 

DAVID R. BROWN - Assistant Professor, Pharmacology 

BA - University of Rochester, 1976 
MS - Emory University, 1979 
PhD - Emory University, 1981 
NIMH Postdoctoral Fellow - The University of Chicago, 1981-1984 

Current Research Interests 

The pharmacological aspects of ion and fluid transport acrossn avian and 
porcine intestinal mucosa studied in vitro; the role of the central nervous 
system in the regulation of intestinal secretory processes; the pharmacology 
of opiates and opioid peptides; the role of neurogastrointestinal peptides 
in homeostatic balance. 

Journal References: 

Brown, D.R. and R.J. Miller. CNS involvement in the antisecretory action 
of Met-enkephalinamide on the rat intestine. European J. Pharma
col. 90:441-444, 1983. 

Brown, D.R., M.J. Robertson and L.I. Goldberg. Reversal of morphine
induced catalepsy in the rat by narcotic antagonists and their 
quaternary derivatives. Neuropharmacology, 22: 317-321, 1983. 

Chang, E.B., D.R. Brown, M. Field and R.J. Miller. An antiabsorptive 
basis for precipitated withdrawal diarrhea in morphine-dependent 
rats. J. Pharmacol. Exp. Ther., 228:364-369, 1984. 
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VICTOR s. COX -Associate Professor, Anatomy 

DVM- Cornell University, 1965 
PhD - University of Missouri, 1970 

Current Research Interests 

Peripheral neuropathies, especially the downer cow syndrome, are being 
studied by both exper~ental means and necropsy of field cases. Presently the 
experimental model is a halothane anesthetized cow or goat in sternal recum
bency. Using this model I have demonstrated that pressure induced tissue 
damage is an important factor in the pathogenesis of the downer cow syndrome. 
Muscle damage has been monitored using serum CK assays. Postmortem examina
tion has focused on anatomic distribution of lesions and predisposing factors. 
Correlations with studies of the crush/compartmental syndrome of man are being 
made. 

Journal References 

Cox, V.S.: Ultrastructure of the axon reaction in the immature rat 
thalamus. J. Neuropath. and Expt. Neurol. 11:191-203, 1976. 

Cox, V.S., McGrath, C.J., Jorgensen, S.E.: The role of pressure damage 
in the pathogenesis of the downer cow syndrome. Am. J. Vet. Res. 
43:26-31, 1982. 

CAROLINE M. CZARNECKI - Professor, Anatomy 

PhD- University of Minnesota, 1967 

Current Research Interests 

Our current efforts are directed toward determining the mechanism of drug
induced cardiomyopathy and evaluating various pretreatments on its 
development. 

Journal References 

Czarnecki, C.M., P.T. Redig, and J.L. Dunnette: Delayed T-Cell Matura
tion and Suppression of Mitogen Induced Blastogenesis in Turkey 
Poults Fed Cortisone Acetate and Furazolidone. Avian Dis. 27:1051-
1059, 1983. 

Czarnecki, C.M. and O.A. Evanson: Myocardial Calcium Levels in Furazoli
done-Induced Cardiomyopathy in Turkey Poults, Comp. Biochem. 
Physiol. 75C:207-209, 1983. 

Czarnecki, C.M.: Cardiomyopathy in Turkeys--A Mini Review. Comp. Bio
chem. Physiol. 77A:591-598, 1984. 

Czarnecki, C.M.: Mini-Review--Animal Models of Drug-Induced Cardio
myopathy. Comp. Biochem. Physiol. (Accepted for publication.) 
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GARY DUKE - Professor, Physiology 

BA - Knox College, 1959 
MS - Michigan State University, 1964 
PhD- Michigan State University, 1967 

Current Research Interests 

My interest is avian G.I. physiology. I've worked on descriptive studies 
of motility and on factors regulating motility for 16 years. Recent work has 
dealt with G.I. hormones. I've also studied cecal function, examining VFA 
absorption, cecal microbiology, and fiber digestion. I've compared digestive 
physiology in gramivores (turkeys) to that in carnivores lhawks and owls). 

Journal References: 

Duke, G.E., J.R. Kimmel, K. Durham, H.G. Pollock, R.W. Bertoy and D.R. 
Epstein. Release of Avian Pancreatic Polypeptide by Various Intra
luminal Contents in the Stomach, Duodenum, or Ileum of Turkeys. 
Dig. Dis. Sci. 27:782-788 (1982). 

Duke, G.E., O.A. Evanson, and D.R. Epstein. Coordination of Cecal 
Motility During Cecal Evacuation. Poult. Sci. 62(3):545-550 (1983). 

ROBERT DUNLOP 

DVM - Ontario Veterinary College, U. of Toronto, 1956 
PhD - University of Minnesota, 1961 
MRCVS-1961, MACVAc-1975, FAAVPT-1978 

Current Research Interests 

Mechanisms involved in ruminant metabolic disorders, especially, polio
encephalomalacia and D-lactic acidosis. Studies include microbial and 
metabolic changes in the gastro-intestinal tract, resulting physiological 
dysfunctions including gut motility and central nervous system changes, 
and pharmaco-therapeutic evaluation of proposed treatments. 

Journal References 

Dunlop, R.H., Bueno, L. and Ruckebusch, Y. Slow wave spindle bursts in ovine 
polioencephalomalacia. In Gieseck, D. et al, editors. Metabolic 
Disorders in Farm Animals. Munich University, 1981, pp. 16-19. 

Thornber, E.J., Dunlop, R.H. and Gawthorne, J.R. Thiamin deficiency in 
the lamb: changes in thiamin phosphate esters in the brain. J. 
Neurochem. 35:713-717, 1980. 

Dunlop, R.H. and Bueno, L. Molasses neurotoxicity and higher VFAs in 
sheep. Proc. Vth Inter. Sym~. on Ruminant Physiol. France 1979, 
Clermont Ferrand, Ann. Rec. Vet. 10:462-464, 1979. 

Dunlop, R.H. D-lactic ac1·dos1·s 1·n rum1·nants. Ann NY Acad Sc1· 119 • • • • • J 

Art. 3:1109-1121, 1965. 
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HAROLD DZIUK - Professor, Physiology 

BS - University of Minnesota, 1951 
DVM - University of Minnesota, 1954 
MS - University of Minnesota, 1955 
PhD - University of Minnesota, 1960 

Current Research Interests 

a) Pathogenesis of diseases of the gastrointestinal tract of domestic 
animals and poultry, and b) Nutritional diseases of turkeys. 

Journal References 

Walser, M.M., F.L. Cherms, and H.E. Dziuk. Osseous Development and 
Tibial Dyschondroplasia in Five Lines of Turkeys. Avian Dis. 
26:265-271 (1982). 

Nahorniak, N.A., P.E. Waibel, W.G. Olson, M.M. Walser, and H.E. Dziuk. 
Effect of dietary sodium fluoride on growth and bone development 
in growing turkeys. Poultry Sci. 62:2048-2055 (1982). 

THOMAS F. FLETCHER- Professor, Anatomy 

DVM - Cornell University, 1961 
PhD - University of Minnesota, 1965 

~ Current Research Interests 

In general my interests are nervous tissue and spinal cord, the urinary 
tract, morphometry, and computer data analysis and graphics. Currently, I'm 
attempting to correlate lesion distribution in canine leukodystrophy with 
white matter features that might account for differences in lesion incidence. 
I am comparing canine urethral with implanted continence to control urethra 
in morphometric terms. I am experimenting with computer graphic display of 
brain anatomy. 

Journal References 

Fletcher, T.F., C.R. Jessen and A.P. Bender: Quantitative evaluation of 
spinal cord lesions in canine globoid leukodystrophy. J. Neuropath. 
Exp. Neurol. 3b:84-99, 1977. 

Fletcher, T.F. and W.E. Bradley: Review. Neuroanatomy of the bladder
urethra. J. Urol. 119:153-160, 1978. 
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ESTHER M. GALLANT - Assistant Professor, Anatomy 

Current Research Interests 

My research uses electrophysiological and mechanical techniques to 
study mammalian skeletal muscle in vitro. These investigations are 
directed toward understanding the nature of the defect underlying muscle 
disorders such as porcine malignant hyperthermia, hypokalemic periodic 
paralysis and denervation/disuse atrophy. All of these myopathies appear 
to have a defect in the surface membranes which can be probed via a combina
tion of pharmacological and electrophysiological techniques. 

Journal References 

Gallant, E.M. G.A. Gronert and S.R. Taylor. Cellular membrane potentials 
and contractile threshold in mammalian skeletal muscle susceptible 
to malignant hyperthermia. Neurosci. Letters 28: 181-186, 1982. 

Gallant, E.M. Barium treated mammalian skeletal muscle; similarities to 
hypokalemic periodic paralysis. J. Physiol. (London) 335:577-590, 
1983. 

ARCHIE GOOD - Professor, Physiology 

VMD - University of PA, 1943 
MS - Kansas State University, 1951 
PhD - University of Minnesota, 1956 

Current Research Interests 

My current research interests center around the mechanisms that are in
volved in the production of cardiomyopathy in turkey poults by the feeding of 
furazolidone. I am also interested in temperature regulation of animals but 
have not been actively involved in this for some time. 

Journal References 

Production of cardiomyopathy in turkey poults by the oral administration 
of furazolidone. Avian Diseases 24: 1980. 

Temperature changes in the blood of the pulmonary artery and left atrium 
of dogs during exposure to extreme cold. Am. J. Physiol. 
188:447-449, 1957. 
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EDWARD JANKUS - Associate Professor, Physiology 

DVM - University of Minnesota, 1959 
PhD - University of Minnesota, 1966 

Current Research Interests 

Pursuing research into etiology, methods of prevention and treatment, 
and economic cost of congestive cardiomyopathy (Roundheart Disease) in the 
domestic turkey. Engaged in two other cooperative studies: 1) On the 
the influence of milking machine mechanics on teat blood flow in the bovine, 
and 2) mycotoxin toxicity studies. 

Journal References 

Jankus, E.F. et al.: Research Note- Furazolidone-induced cardiac 
dilation in turkeys. Avian Diseases. 16: 958, 1972. 

Jankus, E.F., and R.N. Shoffer. Heritability of congestive cardiomyo
pathy in the turkey (abstract #11597). FASEB. April 12-17, 1981; 
Atlanta, GA. 

SALLY JORGENSEN - Associate Professor, Biochemistry and 
Chairman, Department of Veterinary Biology 

MS - University of Minnesota, 1964 
PhD - University of Minnesota, 1966 

Current Research Interests: 

Mechanisms by which bacterial toxins cause disruption and lysis of cell 
membranes; interrelationships between membrane structure and function in 
normal cell metabolism; mechanisms by which enteric microflora interact with 
molecules from the host and from the diet to produce extracellular toxins; 
understanding of the disease processes caused by these bacteria. The model 
system for both aspects of these studies is a hemolytic E. coli which appears 
to be able to convert macromolecules in the extracellular environment into 
potent cell lysins. 

Journal References: 

Jorgensen, S.E., R.F. Hammer and G.K. Wu. Effects of a Single Hit from 
the a Hemolysis Produced by Escherichia coli on the Morphology of 
Sheep Erythrocyte. Infect. & Immun, 27: 988-994, 1980. 

Jorgensen, S.E., P.F. Mulcahy, G.K. Wu and C.F. Louis. Calcium 
accumulation in human and sheep erythrocytes that is induced by 
Escherichia coli hemolysin. Toxicon li: 717-727, 1983. 

Jorgens~n, S.F., H.K. Mussen, P.F. Mulcahy and G.K. Wu. Production 
of a bacteriolysin by a hemolytic Escherichia coli stra1n. Infect. 
Lmmun. 41: 1284-1290, 1983. 
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ALICE A. LARSON - Associate Professor, Pharmacology 

BA - University of Minnesota, 1972 
PhD - University of Minnesota, 1977 

Current Research Interests 

My research centers on the physiology and pharmacology of pain and 
narcotic analgesics. I am currently focusing on the role of tryptamine in 
the brain, especially with respect to its effect on nociception. I have also 
been interested in the involvement of indoleamines in the action of hallucino
genic drugs. The techniques employed for these studies include electrophysio
logical, biochemical, behavioral, immunohistochemical and autoradiographic 
approaches. 

Journal References 

Larson, Alice A.: Nociception is Enhanced by the Intrathecal Injection 
of 5-Methoxy-N, N-dimethyltryptamine in the Rat. Neurosci. Letters 
33:323-329, 1982. 

Larson, Alice A.: Hyperalgesia Produced by the Intrathecal Adminis
tration of Tryptamine to Rats, Brain Res. 265:109-117, 1983. 

CHARLES LOUIS - Associate Professor, Biochemistry 

BA- Trinity College, Dublin, Ireland, 1965 
D.Phil. - Oxford University, England, 1968 

Current Research Interests 

To understand the regulation of intracellular calcium concentration in 
normal and diseased states. Research on skeletal and cardiac muscle utilizes 
isolated membrane fractions to study the regulation of ion channels and pumps 
by hormones, cyclic nucleotides and calcium. Research on lens cell membranes 
addresses the mechanisms regulating cell-cell communication. 

Journal References 

Louis, C.F., M. Maffit and B. Jarvis (1982). Factors that regulate the 
dissociation of phospholamban, the 22,000-dalton cardiac sarco
plasmic reticulum phosphoprotein. J. Biol. Chem. 257, 15182-15186. 

Louis, C.F. and B. Jarvis (1982). Affinity labeling of cardiac sarco
plasmic reticulum with calmodulin. J. Biol. Chem. 257, 15187-15197. 

Louis, C.F., J. Turnquist and B. Jarvis (1983). Inhibition of Cal
modulin-dependent and independent cardiac sarcoplasmic reticulum 
activities by R24571 cell calcium. 4, 107-116. 
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PATRICK REDIG - Assistant Professor, Physiology 

BA - St. Cloud State University, 1970 
DVM - University of Minnesota, 1974 
PhD - University of Minnesota, 1980 

Current Research Interests 

My current research interests revolve around the physiological mechanisms 
by which both wild and domestic birds react to stressors and the effect that 
these adaptive mechanisms have on the functioning of the immune system. I'm 
also interested in the subjects of orthopedic surgery, diagnostic procedures, 
and medical treatment as they pertain to unique disease problems of avian 
species. 

Journal References 

Prevalence of Aspergillus fumigatus in free-living Goshawks. Journal 
of Wildlife Diseases 16(2):169-174, 1980. 

Redig, P.T., J.D. Dunnette, V. Sivanandan. 1983. Optimization of the 
whole blood lymphocyte test for studies of immunocompetency in 
Bald eagles, Red-tailed hawks, and Great-horned owls. Accepted 
by AJVR. 

Czarnecki, C.M., P.T. Redig, J.L. Dunnette. 1983. Delayed T-cell 
maturation and suppression of Mitogen-induced Blastogenesis in 
Turkey Poults fed Cortosone Acetate and Furazolidone. Av. Dis. 
27(4):1051-1059. 

LIONEL J. ROSENZWEIG- Assistant Professor, Anatomy 

BS - City College of New York, 1973 
PhD - University at Illinois Medical School, 1977 

Current Research Interests 

At the present time 1 am investigating the relative binding of hypothala
mic peptides and neurotransmitters to the cells of the anterior pituitary and 
the subsequent internalization of these chemical agents by these cells by 
means of quantitative electron microscopic autoradiography. Other interests 
include eludication of the mechanism of plasma membrane recycling in pituitary 
cells and investigations into the ultrastructural determinants of the 
glomerular filtration barrier in the rat kidney. 

Journal References 

Rosenzweig, L.J. and Y.S. Kanwar. Dopamine internalization by and intra
cellular distribution within prolactin cells and somatotrophs of the 
rat anterior pituitary as determined by quantitative electron micro
scopic autoradiography. Endocrinology 111: 1817-1829, 1982. 

Rosenzweig, L.J. and Y.S. Kanwar. Removal of sulfated (heparan sulfate) 
or non-sulfated (hyaluronic acid) glycosaminoglycans results in in
creased permeability of the glomerular basement membrane to 125I-
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BSA. Lab. Invest. 47:177-184, 1982. 

Rosenzweig, L.J. and Y.S. Kanwar. Quantitative determination of the 
intracellular fate of internalized plasma membrane in dissociated 
pituitary prolactin cells utilizing a radioiodinated cationic 
ferritin probe (CFI*) and electron microscopic autoradiography. 
Am. J. Anat. 169:193-206, 1984. 

AKHOURI A. SINHA - Professor, Genetics and Cell Biology 
BA - University of Allahabad 
MS - University of Patna -1956 
PhD - University of Missouri - 1965 
Post-Doctoral Fellow - University of Wisconsin - 1965 

Current Research Interests 

Characterization of subpopulations of human prostate adenocarcinoma, 
benign prostatic hypertrophy and normal cells in the biological compart
ments of the prostate gland, lymphnodes and metastatic nodules using the 
techniques of immunochemistry, ultrastructure, autoradiography and cell sep
aration. Tissue culture of metastatic cell populations and determination 
of treatment effects. Some of these parameters are also evaluated in the 
Dunning rat prostate tumor model and mice prostate glands. 

Journal References: 

Sinha, A.A., Peterson, G.A., Hill, G.A., Davis, A.T., Vessella, R.L., 
Staley, N.A., and Sibley, R.K.: A simple method to study the DU-145 

prostate cancer cell line in monolayer cultures by a combined technique 
of immunochemistry and electronmicroscopy. J. Cell Biol. 97:293,1983. 

Sinha, A.A., and Bentley, M.D.: The relationship of epithelial cell types 
in the ventral glands of castrated mice treated with testosterone. 
Anat. Rec. 208:533, 1984. 

Sinha, A.A., Olson, N.D., and Nuttall, F.Q.: The relationship of motor nerve 
conduction velocity and ultrastructure of quadriceps muscle in human 
myotonia dystrophies. Muscle and Nerve. Submitted 1984. 

CLARENCE M. STOWE - Professor 

BS - Heterology - College of Engineering, New York University 
BS - Queens College NY 1946 
VMD - University of Pennsylvania, 1950 
PhD - University of Minnesota, College of Medical Sciences 

Current Research Interests 

Pharmacological aspects of antibacterial and antiprotozoan drugs such as 
sulfonamides, tetracyclines, chloramphenicol, thiamphenicol, penicillins and 
suramin in large and small animals, with particular reference to distribution 
kinetics, therapeutic 1mplications, tissue residues and relay toxicity. 
Clinical pharmacology and toxicology of drug and chemical interactions in 
domestic animals derived from hospital and field problems involving definitive 
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information regarding adverse drug reactions and intoxications in domestic 
animals. 

}ourpal References 

Stowe, C.M.: Antibiotic Drug Interactions. In AVMA Colloquium on Recent 
Advances in the Therapy of Infectious Diseases. J. Am. Vet. Med. Assoc. 
May, 1984. In press. 

Stowe, C.M., Arendt, T. and Fangmann, G., et al.: Poisoning in Domestic 
Animals in Minnesota. Analysis of 1495 Consecut1ve Cases. J. Am. Vet. 
Med. Assoc. Accepted for publication. 

Stowe, C.M.: Iodine, Iodides and Iodism. 
on Biological and Therapeutic Agents. 
334, 1981. 

ALVIN F. WEBER- Professor, Anatomy 

DVM - Iowa State University, 1944 
BA - University of Wisconsin, 1941 
MS - University of Wisconsin, 1946 
PhD - University of Wisconsin, 1949 

Current Research Interests 

Special Report of the AVMA Council 
J. Am. Vet. Med. Assoc. 17~: 

Veterinary cytogenetics in relation to diseases of food animals, pets 
and companion animals. Etiology, pathogenesis, prognosis of enzootic bovine 
leukosis. Cytology in general. Prenatal development. 

Journal References 

Weber, A.F., C. Bingham, K. Pomeroy, & E. Dias: Enzootic Bovine 
leukosis: prevalence of blood lymphocyte nuclear pockets in dairy 
bulls in the u.s. and foreign countries. Am. J. Vet. Res. 41: 
14-17, 1980. 

Weber, A.F., K. Pomeroy, & E. Dias: Long term stability on biood lympho
cyte nuclear pocket prevalence in clinically normal adult dairy 
bulls. Am. J. Vet. Res. 41: 17D-173, 1980. 

Buoen, L. B. Seguin, A. Weber, and R. Shoffner: X-trisomy karotype and 
associated infertility in a Holstein-Friesian Heifer - A case 
report. Accepted AVMA, 1981. 


