
UNIVERSITY OJ' XIIDJBSOTA 
GRADUATE SCHOOL 

Minutes, Graduate School Executive Committee 
Meeting of Tuesday, May 25, 1993 
1:00 p.m., Room 303 Johnston Hall 

----------

Present: Faculty representatives--Professors Edward Cushing, Michael 
Graves, Kevin Janni, Nancy Johnston, Riv-Ellen Prell, Robert 
Vickers (for Lael Gatewood); Administrative representatives
-Deans Mark Brenner, Andrew J. Hein, Anne c. Petersen 
(chair), Walter Weyhmann, Kenneth Zimmerman; Duluth 
representative--Harlan w. Stech; Graduate School Fellowship 
Committee representative-Professor Charles Louis; Student 
representatives--Christina Gallup, Brenda Johnson, Cecil 
Smith, Rabun Taylor; Civil Service representative--Karen 
Starry; staff--Myrna Smith; faculty guests--Professors John 
s. Anderson, Guy Gibbon, David Grayson, Jeanette Gundel, Han 
s. Joo, K.S.P. Kumar, Thomas Molitor, Yechiel Shulman, 
Nicholas Spadaccini, Donald TrUhlar, Wei-Tek Tsai; student 
guests: Kirk Allison, Anne Sales; secretary--Vicki Field 

I. I'OR ACTION 

A. Approval of the Minutes of the February 25. 1993, Meeting 

The minutes were approved as submitted. 

B. Proposal to Change the Name of the Graduate Degree Program in 
Biochemistry to Biochemistry, Molecular Biology and Biophysics 

Professor Anderson commented on the rationale for the proposed name 
change, as set forth in his and Professor Howard Towle's memorandum of 
April 14, 1993, to Vice President Petersen. He pointed to expected 
benefits to the program in recruiting gradute students if the term 
"molecular" is included in the graduate program name. Professor Cushing 
reported that the Biological Sciences Policy and Review Council had 
endorsed the proposal without dissent. (PROPOSAL ATTACHED TO MINUTES) 

Executive Committee members voted unanimously to approve the name change 
for Biochemistry to "Biochemistry, Molecular Biology and Biophysics." 
(There was no discussion.) 

c. Proposal to Change the Name of the Graduate Degree Program in 
Ancient Studies to Interdisciplinary Archaeological Studies 

Professor Gibbon stated that the Center for Ancient Studies will cease 
to exist at the end of this academic year; however, the successful 
interdisciplinary graduate degree program will continue. He explained 
the reasons underlying the proposed name change, as described in his 
memorandum of May 2, 1993, to the Social Sciences Policy and Review 
Council. The proposed name will in part serve to distinguish the 
program from the recently retitled graduate program in Ancient and 
Medieval Art and Archaeology and better represents the program's present 
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focus. Professor Johnston reported that the Social Sciences Policy and 
Review Council had approved the request on a unanimous vote. 

Executive Committee members also voted unanimously to approve the name 
change for Ancient Studies to "Interdisciplinary Archaeological 
Studies. 11 (There was no discussion.) (PROPOSAL ATTACHED TO MINUTES) 

D. Proposal to Change the Undesignated Master of Science CM.S.) 
Degree in Management of Technology to a Designated Degree, Master 
of science in Management of Technology cx.s.KOT.) 

Professor Shulman stated that it had been the proposing faculty's 
original intent to offer a designated master • s degree; this was not 
clearly expressed in the proposal, however. Professor Johnston reported 
that the Social Sciences Council had unanimously recommended the change 
to a designated degree. 

J 

On a unanimous vote, Executive Committee members also approved the 
proposed change from an undesignated to a designated master's degree in 
Management of Technology. (There was no discussion.) (PROPOSAL ATTACHED TO M~ 

E. Proposal to Add an Emphasis in Wind Ensemble/Band Conducting for 
the Master of Music CM.M.) Degree 

Professor Grayson stated that the proposed emphasis was modelled on the ~ 
extant emphasis in Orchestral Conducting. The School of Music recently 
hired Professor craig Kirchhoff as Director of Bands; Professor 
Kirchhoff will build a program here similar to one he developed at The 
Ohio State University. Professor Prell reported that the Language, 
Literature and Arts Policy and Review Council had voted its unanimous 
endorsement of the proposal. 

A motion to approve the addition of an emphasis in Wind Ensemble/Band 
Conducting for the M.M. degree passed without dissent. (There was no 
discussion.) ~OPOSAL ATTACHED TO MINUTES) 

F. Proposal to Add the Plan A Option for the Master of Arts (M.A.) 
Degree in Education on the Duluth Campus 

Dean Zimmerman stated that the proposal sought to introduce the option 
of a thesis for the long-standing M.A. degree in Education on the 
University's Duluth campus. Professors Stech and Graves reported that 
the Duluth Graduate Faculty Committee and the Education and Psychology 
Policy and Review Council, respectively, had approved the proposal 
unanimously. 

Executive 
proposal. 

Committee members also voted unanimously to approve the 
(There was no discussion.) (PROPOSAL ATTACHED TO MINS.) 
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G. Proposal for an Internal Minor in Swine Medicine for the Master of 
Science (M.S.) Degree in Veterinary Medicine 

Professor Vickers reported that the Health Sciences Policy and Review 
Council had discussed this proposal at length and had approved it with 
the understanding that faculty from outside the Veterinary Medicine 
graduate program would teach its courses in Swine Medicine and serve on 
examining committees for the degree. Professor Joo elaborated on the 
role of faculty external to the program in teaching Swine Medicine 
courses. He also clarified the program • s intent to include one 
individual from outside Veterinary Medicine on the examination committee 
of students who seek the M.S. degree with the internal minor. 

Following a brief discussion, Executive Committee members voted 
unanimously to approve the establishment of an internal minor in swine 
Medicine for the M.S. degree in Veterinary Medicine. (PROPOSAL ATTACHED TO MINS.) 

H. Proposal for a Coursework-Only Option for the Master of Science 
CM.S.l Degree in Computer and Information Sciences 

Professor Kumar stated that the proposed program was designed for an 
employed clientele and was in the same spirit as the 11 coursework-only" 
option for the professional master of engineering degree. Professor 
Janni reported that the Physical Sciences Policy and Review Council had 
approved the proposal unanimously, but with the understanding that no 
students would be admitted to the M.S. degree program with this option 
after June, 1997, when the proposers hope to have in place a 
professional master•s degree in this field. The present proposal is 
intended to serve as a temporary measure to meet an immediate need until 
a new degree can be introduced. 

Following a brief discussion, Executive Committee members voted 
unanimously in favor of a motion to approve the addition of a 
coursework-only option for the M.S. degree in Computer and Information 
Sciences, but with the proviso that no students be admitted for the 
degree with this option after June, 1997. (PROPOSAL ATTACHED TO MINS.) 

I. Proposal for a Master of Science (M.S.) and Ph.D. Degree Program 
in scientific Computation 

Professor Truhlar described proposed program•s core courses, noting that 
these would be a combination of new courses and existing ones in other 
departments and programs, including those in the present Scientific 
Computation graduate minor program. He drew attention to the several 
options for completing a degree in this field, which included a double 
major at the doctoral level. He also stated that the Department of 
Computer Science, where the greatest potential exists for overlap with 
Scientific Computation, strongly supports the proposal and has 
participated in its development. 

The chairs of the five Policy and Review Councils that had considered 
the Scientific Computation proposal next reported on their respective 



Graduate School Executive Committee 
Minutes; Meeting of 5/25/93 
Page 4 

councils' reactions to it. Professor Janni said the Physical Sciences 
Council had approved the proposal after a discussion that focussed on 
the number of seminars that could be used to fulfill major field 
requirements, participation by Electrical Engineering faculty in the 
program, budgetary support for the program, expected use of the M.S. 
degree, desire expressed by the Council's representative from Applied 
and Computational Mathematics at Duluth for interaction with his 
program, and the appropriateness of requiring financial support as a 
prerequisite for admission to the pr6qram. Professor Graves reported 
that the Education and Psychology Council had approved the proposal on 
a unanimous vote, but with the deletion of the option permitting a 
second major for the Ph.D. degree. The Council nevertheless sa~d it 
would be willing to reconsider this option once the details had been 
worked out. Professor Johnston stated that the Social Sciences Council 
had approved the proposal on a vote with two nays and two abstentions. 
Of principal concern in her Council's discussion ·were reservations 
expressed by its Economics representative about the nature of 
consultation with Economics faculty in developing the proposal, and the 
transferability of computational methods training to the field of 
Economics. Professor CUshing reported that the Biological Sciences 
Council had approved the proposal with one nay vote and deletion of the 
double major option at the doctoral level. Discussion primarily 
concerned the relationship between Scientific Computation and Computer 
Science, and details of program completion with a second major for the 
Ph.D. degree. The Health Sciences Council also voted to approve the 
proposal, Professor Vickers said, but then in a separate action voted 
to limit the Ph.D. to completion with a traditional minor. 

Following a brief discussion, Executive Committee members voted 
unanimously in favor of a motion, offered by Professor Janni, to approve 
the Scientific Computation proposal, but without the option of a second 
Ph.D. major. Professor Truhlar allowed that the committee's action was 
reasonable, and he suggested that the proposers may come back for later 
consideration of this option, once the details are decided. 

zz. FOR DXSCUSSXON AHD/OR ACTXON 
(PROPOSAL ATTACHED TO MINS.) 

A. Implementation Document Based on Recommendations. from the Graduate 
School Review 

Vice President Petersen introduced discussion by distributing a matrix 
developed at the suggestion of the Education and Psychology Policy and 
Review Council. She reviewed this document, which illustrated the locus 
of responsibility and authority for the various functions described in 
the Johnson Committee recommendations and in the Graduate School 
implementation document. About half of the Johnson committee 
recommendations were directives to the Graduate School Deans and staff, 
she said; her intent in responding to these is to provide better service 
and reduce bureaucracy. 

A lengthy discussion ensued in which many issues and concerns were 
raised, and many constructive comments were offered. Principal among 

J 
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these were the following: Professor Graves stated that eligibility for 
thesis credit registration had been a significant issue for the 
Education and Psychology Council and was not resolved in the 
implementation document. After a brief exchange of views on this 
matter, Vice President Petersen suggested that, because there are also 
other tuition-related issues that warrant examination, a mechanism 
should be identified to address tuition issues more generally. 
Professor Graves concurred with this suggestion. Ms. Johnson asked that 
graduate students participate in discussions to determine the process 
for resolving tuition and other issues identified in the review, and 
that students be included on any committees to examine these issues. 

Graduate student representatives on the Biological Sciences Council had 
expressed strong feelings about the inadequacy of the present student 
ombuds service in meeting graduate student needs and recommended the 
establishment of a separate service for graduate students, Professor 
cushing related. Vice President Petersen suggested that, alternatively, 
the reasons for these shortcomings could be explored and existing 
services revamped to adequately meet graduate students 1 needs. The 
Council of Graduate students (COGS) might be included in an effort to 
improve services for graduate students. Associate Dean Zimmerman 
described possible impending changes in the University's grievance 
policy, which may restore·grievance officers at the college level. Any 
changes in the grievance policy should be considered in a solution to 
this problem. Professor Stech urged that careful consideration also be 
given to how UMD graduate students• concerns are resolved, as he knew 
of no similar ombuds service on the Duluth campus. 

The Language, Literature and Arts Council remains concerned that the 
implementation document contain a "vision" for the Graduate School and 
that it encourage a stronger role for the Vice President for Research 
and Graduate School Dean within the institution, Professor Prell stated. 
Vice President Petersen indicated that a strategic planning effort has 
been initiated that focusses on research and graduate education. This 
plan will be incorporated into an all-University planning statement. 
Also an issue with her committee is lack of Graduate School control over 
graduate assistantship funding, Professor Prell continued; cuts in 
collegiate TA budgets directly affect graduate programs 1 ability to 
recruit and admit students and to teach courses. Yet another issue is 
record-keeping under a decentralized decision-making structure, and the 
extent to which understaffed department/program offices will be 
responsible for data collection and 11tracking11 to monitor program 
quality. Professor Prell noted, however, that her Council supports the 
Johnson Committee recommendations in principle. Vice President Petersen 
emphasized that the Graduate School would collect and maintain most of 
these data to avoid adding to programs • workload. Implementation of the 
recommendations should create minimal additional work for programs, and 
"tracking" will largely be the Graduate School's responsibility. With 
respect to data collection; Ms. Johnson underscored the importance of 
identifying data relevant to decision-making in particular areas and 
determining that programs are adequately staffed to collect data. She 
expressed her wish that any recommendations on databases to be used in 
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decision-making be presented to the Executive Committee for approval. 
Professor Prell urged inclusion of Directors of Graduate Studies (DGS's) 
on any Graduate School staff committee charged to examine data 
collection. Associate Vice President Brenner said he expects this to 
be an iterative process involving the Policy and Review Councils, which 
will also identify data needs based on their unique disciplinary 
perspectives. Vice President Petersen agreed, noting that this is a 
collaborative process that includes DGS's, the Graduate School Deans, 
the Policy and Review Councils, and others. The process must be both 
effective and amenable to modification. 

Following brief discussion of the significance of a vote on the matrix 
document, Professor Johnston moved approval of page 1 of the document. 
The motion was seconded and unanimously approved. 

Vice President Petersen next reviewed page 2 of the matrix document, 
noting that the Graduate School Dean would impose sanctions in the case 
of a program's failure to meet its stated goals. The Graduate School 
Dean would also send notification letters to newly appointed associate 
and full members of the graduate faculty, and would remove faculty from 
membership (for example, faculty judged to be inactive). 

J 

Discussion ensued of the nature of the sanctions the Graduate School 
could levy and whether consultation with another body would be required ~ 
prior to imposing the sanctions. In this context, it was noted that the ..I 
Graduate School Executive Committee should be included in the matrix. 

Ms. Sales, a member of the Johnson Committee, observed that a major 
issue not resolved by the review committee was the criteria against 
which program quality would be judged. It would be appropriate for the 
Executive Committee to engage in a discussion of these criteria, she 
suggested. As there was some difference of opinion about· the Policy and 
Review Councils' perceived role in the estabishment of program-specific 
standards and criteria, Vice President Petersen read from the review 
committee's report, which recommended the formation of an "Executive 
Council" to assess overall quality and assume an advisory role. 

Executive Committee members then considered the process by which 
programs would formulate criteria and standards in the several areas of 
admissions, graduate faculty appointments, and student program approval, 
against which their performance would subsequently be judged. Vice 
President Petersen indicated that it was the Graduate School's intention 
to provide programs with a template to aid them in proposing criteria 
to their respective Policy and Review councils. To a suggestion from 
Professor Prell, Vice President Petersen said she would attempt to 
furnish the template for the Executive committee's June 3 meeting. 
consideration was also given to the criteria that might vary by Policy 
and Review Council and graduate program, and those that all programs 
should address (e.g., diversity). The Executive Committee's role in J 
identifying "core" goals and criteria was cited. 
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Attention was drawn to page 3 of the matrix document, which addressed 
governance issues. Professor Johnston reported the wish of the Social 
Sciences council to retain the current Graduate School governance 
structure. With.respect to the recommendation that the DGS also serve 
as the Policy and Review Council representative, Professor Janni 
suggested this is appropriate as a recommendation, not a requirement, 
given the special responsibilities of the DGS and new functions of the 
Policy and Review Council representative. Vice President Petersen 
concurred, noting that the intent of the recommendation was to ensure 
good communication and to make the Councils as effective and efficient 
as possible. Professor Janni also expressed his concern over the 
ability of the Councils to arrive at good measures for assessing program 
quality, in view of the tremendous diversity among graduate programs. 
Vice President Petersen spoke briefly to the wide variation among 
graduate programs and said the strategic planning effort is concerned 
with this issue. Following further discussion, Professor Graves offered 
a motion to approve page 3 of the matrix document. The motion was 
seconded and unanimously approved. 

Further discussion of the implementation document was deferred due to 
the late hour. Executive Committee members agreed to reconvene on June 
3 to complete discussion of page 2. Graduate student members who also 
serve on the University Senate were invited to send alternates to the 
Executive Committee meeting, should a Senate meeting also be called on 
June 3 • ( lf~PLEMENTATION DOCU~1ENT AND MATRIX ATTACHED TO ~1INUTES) 

At Vice President Petersen's invitation, Ms. Johnson introduced several 
COGS members who will assume new graduate student governance positions 
in 1993-94: Anne Sales, COGS president-elect; Cecil Smith, new 
president of the Graduate and Professional Student Association (GAPSA); 
Christina Gallup, University Senate representative; and Kirk Allison, 
GAPSA executive vice president for next year. 

The meeting was adjourned at 3:10 p.m. 

Respectfully submitted, 

Vicki Field, Assistant to the Dean 
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Minutes, Graduate School Executive Committee 
Meeting of Thursday, June 3, 1993 
2:15p.m., Room 303 Johnston Hall 

Faculty representatives--Professors Kent Bales (for Riv
Ellen Prell), Edward CUshing, Lael Gatewood, Michael Graves, 
Kevin Janni, Nancy Johnston; Administrative representatives
-Deans Mark Brenner, Stephen Hedman, Anne C. Petersen 
(chair), Kenneth Zimmerman; Duluth representative--Harlan w. 
Stech; Graduate School Fellowship Committee representative
Professor Charles Louis; Student representatives--Christina 
Gallup, Brenda Johnson, Cecil Smith, Rabun Taylor; Civil 
Service representative--Karen Starry; staff--Myrna Smith; 
faculty guests--Professors Bruce Downing, Jeanette Gundel, 
Judith Preckshot, Joseph Stemberger, Robert Vickers, Jack 
Zipes; secretary--Vicki Field 

:I:I. FOR D:ISCUSS:IOH AND/OR AC'l':IOH 

A. Implementation Document Based on Recommendations from the Graduate 
School Review 

Vice President Petersen convened the meeting by recalling that the 
Executive Committee at its last meeting on May 25 had voted to approve 
pages 1 and 3 of the matrix document (outlining Graduate School Deans 
and staff responsibility and authority in various areas, and governance 
issues, respectively) • The late hour curtailed members'· discussion of 
page 2 (detailing graduate program responsibility and authority) and 
precluded a vote on this section of the document. Vice President 
Petersen briefly reviewed the content of page 2. She also distributed 
and reviewed a draft of the template (for reporting program standards 
and goals) promised at the previous meeting. The final form and content 
of the template will in part depend upon the formation of a data 
committee and this committee's recommendations. The information 
requested will not be lengthy, however, and the Graduate School will 
provide much of the data. Some data will necessarily be uniform across 
all programs to facilitate review, but programs can elect to collect 
more extensive data. 

A protracted discussion ensued that focussed principally on the nature 
of the information to be collected, the timing of program reviews under 
a decentralized decision-making structure, and the review body. There 
appeared to be some confusion, based on recent discussions in the Policy 
and Review Councils, as to whether the individual Councils or another 
group would determine the data appropriate for a particular set of 
programs. Vice President Petersen reiterated the need for some data 
common to all programs and said the Executive Committee would need to 
decide what norms apply to particular program groupings. Professor 
Gatewood questioned the relationship of the template data to planning 
and program outcomes. She also foresaw an overwhelming of the Policy 
and Review Councils if the Councils are to review member programs on an 
annual basis; a longer timeframe for Council review might be more 
reasonable. Professor Louis drew an analogy to the Graduate School 
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Fellowship Committee's annual review of block grant applications and 
suggested that a smaller group than the Policy and Review Council-
perhaps a Council subcommittee--might be more effective in assessing 
program performance and quality. 

Dean Hedman raised the issue of sanctions, noting that a review of 
compliance with stated criteria and goals will only have substance if 

·penalties exist for failure to comply. Vice President Petersen observed 
that with respect to admissions, for example, a compelling sanction for 
a program's failure to comply with its admissions criteria would be a 
moratorium on admissions to the program. She would like to see such 
recommendations come to the Executive Committee for consideration, Vice 
President Petersen added. Once criteria are in place for a program, no 
subsequent review of these would be necessary, unless the program 
elected to modify them, she clarified. 

Suggestions were offered for information to include in the template, 
for example, the ratio of male and female students, number of minority 
students, expectations for faculty advising and mentoring, student 
support, part-time versus full-time enrollment, effects of part-time 
study on degree progress data, and placement data. Brief consideration 
was also given to enrollment targets and need to be realistic in 
projecting enrollment. Ms. Johnson emphasized the importance of 
collecting student input. Recognizing similarities between the template 
data and data assembled for the block grant competition, Professor Bales 
suggested that the same data serve both purposes. He further 
recommended that in princplethe Graduate School should provide the data 
and that information furnished by the program should not exceed one 
page; that the internal program review (as contrasted with external 
reviews, which will continue) be conducted every three years; and that 
information on the amount and kind of available budgetary college 
support for graduate education be added to the template. 

Executive Committee members also engaged in a discussion of possible 
abuses if programs have authority to make admissions decisions, and 
concern was expressed that graduate student numbers not increase at the 
low end of the quality scale. In this regard, it was suggested that 
imposing sanctions could be difficult. Vice President Petersen rejoined 
that program performance reviews and sanctions must be linked, and the 
faculty must have the collective will to make hard choices in difficult 
times. 

J 

J 

In regard to support for DGS 's, Professor CUshing stated that the 
Biological sciences Policy and Review Council had recommended that 
graduate students be given the opportunity to comment on DGS 
performance. Vice President Petersen agreed and said she assumed 
graduate student participation in the process. To Ms. Johnson's 
recommendation that graduate students be explicitly included in the 
graduate program assessment, Vice President Petersen suggested that the ·~ 
template information could include a statement about the ways in which ~ 
graduate student input is incorporated in the program's processes· 
Pointing to graduate programs that are subject to external evaluation 
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and accreditation, Professor Vickers recommended that the results of 
these reviews also be included. 

Professor Gatewood asked about responsibility and authority for a-level 
course review. As the Johnson Committee report contains no reference 
to course review, the current procedures will continue, at least for the 
present, Vice President Petersen indicated. 

To a question about DGS selection by the department head, Vice President 
Petersen clarified that only consultation with the department head was 
intended. Input from the department head is moreover recommended, not 
required, and this individual would not be responsible for DGS 
selection. 

Executive Committee members then voted unanimously to approve page 2 of 
the matrix document. 

B. Language of ·the Thesis 

Vice President Petersen restated the issue as set forth in her 
memorandum of May 2, 1993, to the Language, Literature and Arts ~olicy 
and Review Council (Under what circumstances, if any, is it appropriate 
for a dissertation to be written in a language other than English?). 
She believed her views on the matter to be consistent with what she 
understood to be past practice; that is, theses should be written in 
English, unless a sound academic rationale can be offered for writing 
in a foreign language. 

A lively discussion ensued in which representatives from language and 
literature departments recalled the Language, Literature and Arts 
Council's action in spring 1990 to recommend that students in language 
and literature departments be permitted to write the dissertation in the 
language of instruction (i.e., French, German, or Spanish). This is in 
accord with practices at Harvard and Yale Universities and at the 
University of Michigan, which allow dissertations to be written in the 
German language: for example, Professor Zipes pointed out. He 
attributed the Executive Committee's failure to vote on this issue in 
1990 to wording in the Graduate School Bulletin, which the Committee 
interpreted as being sufficiently flexible to permit non-English 
dissertations. Language and literature departments assumed after the 
Council's discussion and vote several years ago that they could decide 
whether to permit a student to write in a language other than English, 
although a written request to the Graduate School is nevertheless 
required. Now requests have been submitted that have been rejected by 
the Graduate School, Professor Zipes reported. Professor Preckshot also 
spoke on behalf of allowing students in language and literature 
departments to write the dissertation in a language other than English, 
and she noted that this has historically been the practice here. 

Several present suggested that, in the spirit of the foregoing 
discussion and the recommendations giving programs decision-making 
authority in certain areas, departments of language and literature also 
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be given autonomy with respect to language· of the thesis. Ms. Johnson 
suggested that to document the language of the dissertation in a timely 
way, a line might be added to the degree program form; justification 
could also be provided on this form for writing in a language other than 
English. Professor Zipes also pointed to the many University faculty 
who are capable of reading a dissertation written in French, German, or 
Spanish; availability of competent thesis reviewers is thus not an 
issue, he believed. 

In the general spirit of decentralizing academic decisions to the 
department/program level, Ms. Johnson made a motion calling for language 
of the thesis to be included among the decisions for which departments 
and programs would be responsible, but with the understanding that 
students would have input. Professor Bales offered a second to the 
motion and suggested that the Executive Committee simply reaffirm the 
current flexible policy and remove the Graduate School from a decision
making role. Information on dissertations written in a language other 
than English should be reported as part of the program review. This was 
accepted as an amendment to the motion, and the motion as amended passed 
on a unanimous vote. 

c. Request from the Language. Literature and Arts Policy and Review 
Council to Re-Open Admissions to the Linguistics Graduate Program 

Vice President Petersen reported that she had just received a letter 
from College of Liberal Arts Dean Julia Davis asking the Executive 
Committee to defer action on this matter. An outside consultant has 
completed a review of the program; in light of the review findings, 
which suggest that the program should be narrower in scope, re-opening 
of admissions seemed not to be prudent at this time. 

Professor Bales described the discussion in the Language, Literature and 
Arts Council and its decision to urge the Executive Committee to resolve 
the issue in a timely way, if it is not otherwise resolved. Professor 
Downing, chair of the Linguistics unit in the Institute of Linguistics 
and Slavic Languages, then elaborated on the recent history and current 
status of the Linguistics graduate program. He also commented on the 
review just completed. Despite the decision to close the Department of 
Linguistics, no faculty have left the graduate program and in fact other 
University faculty have expressed interest in joining it. Professor 
Downing commented on differences of opinion between the Linguistics 
faculty and CLA with respect to the program's strengths and future 
focus. The program would like permission to "judiciously" admit a small 
cadre of students for 1993-94, Professor Downing indicated. 

Executive Committee members engaged in a discussion of the CLA
commissioned review and efforts of the Linguistics faculty to redefine 

J 

J 

the graduate program. Also considered was the role of the budgetary 
college in determining the fate of a graduate degree program and need J 
for consultation between the budgetary college and the Graduate School. 
Professor Gatewood observed that without a proposal for a reconfigured 
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C program, the Executive committee lacked the necessary information to 
act. 

Professor Bales made a motion urging the Graduate School Dean to 
negotiate with the CLA Dean a timely resolution to the issue of re
opening admissions to the current Linguistics graduate program; if it 
appears that no resolution can be reached, then Executive Committee 
members should be polled by mail ballot on or about September 15, 1993, 
on the question of re-opening admissions. The motion was seconded. 
After further discussion that focussed on the wisdom of admitting 
students to a program in flux, Executive Committee members endorsed the 
motion on a unanimous vote. (Given the late point in the academic year, 
members recognized that admissions fer fall quarter 1994 were at issue.} 

III. FOR INFORMATION 
(LETTER FROM PROFESSORS BALES AND PRELL ATTACHED) 

Due to the late hour, Professor Gatewood requested that material 
pertaining to informational items be circulated to Executive Committee 
members by mail (these items included transfer of the Adult Education 
concentration for the Master of Arts (M.A.) and Ph.D. degrees in 
Education/CUrriculum and Instruction to the M.A. and Ph.D. degrees in 
Education/Vocational Education; a proposal to add a concentration in 
International Development Education for the Ph.D. degree in Educational 
Policy and Administration, emphasis in Social and Philosophical 
Foundations of Education; a preliminary report on the Ed.D. degree in 
Educational Administration and in Vocational Education as offered in an 
experimental mode to train for administrative leadership in two-year 
institutions of higher education; customary reports to the Committee 
from Vice President Petersen, the Graduate School Fellowship Committee, 
the General Research Advisory Committee, and COGS; and the report of 
Board of Regents• actions regarding degree program additions, deletions 
and name changes) · (RELEVANT MATERIALS ATTACHED TO MINUTES) 

IV. NEW BUSINESS 

Associate Dean Zimmerman reported that the Biological Sciences Policy 
and Review Council had approved in principle a name change for the 
Genetics graduate program to "Molecular, Cellular, Developmental Biology 
and Genetics" and the concurrent disestablishment of the graduate degree 
program in Cell and Developmental Biology. The Council will vote by 
mail on a final draft of the proposal, after which Executive Committee 
members will also be polled. (NAME CHANGE REQUEST ATTACHED TO MINUTES) 
The meeting was adjourned at 4:45 p.m. 

Respectfully submitted, 

Vicki Field, Assistant to the Dean 
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Directors of Graduate Study 
Biochemistry Graduate Program 

APR l o 1993 

4-225 Millard Hall 
435 Delaware StreetS .E. 
Minneapolis, MN 55455-0347 

612-625-6100 
Fax: 612-625-2163 

We would like to submit the following proposal for consideration by the 
Graduate School: 

PROPOSAL: To change the name of the Biochemistry Graduate Program to 
the Biochemistry, Molecular Biology and Biophysics Program 

RATIONALE: Over the past few years, the Biochemistry Graduate Program 
has held several discussions regarding the proposed name change. Initially it 
was felt that the name change might be opposed by other graduate programs 
that overlap in these areas. However, the recent report of the external review 
committees that evaluated the Genetics and Cell and Developmental Biology 
Programs suggested that the unofficial embargo on the use of the term 
"molecular biology" should be lifted. In view of this suggestion, the program 
felt that the time was right to make this change. In a vote of the graduate 
faculty, the proposal was favored 41 to 1. The reasons for proposing this 
name change are: 

1) The proposed name more closely reflects the nature and breadth of the 
scientific expertise of faculty in the program. 

2) The proposed name should enhance recruiting of prospective students in 
the broad areas of Biochemistry represented in the program. 

Molecular Biophysics: The following points summarize the basis for adding 
the term "molecular biophysics" to the program name: 

1) Several years ago the Biochemistry Program established a series of 
"internal majors" within Biochemistry in which graduate students could focus 
their studies. "Physical biochemistry" was one of four internal majors. This 
internal major has been chosen by more students than any other except 
molecular biology. 

2) In conjunction with setting up the physical biochemistry internal major, 
the program established a set of advanced courses in molecular biophysics 



(BioC/MdBc 5525,5526, 5527, 5528) that are taken by all graduate students 
emphasizing this area of research training. 

3) Seventeen out of 50 faculty members have identified themselves as 
"physical biochemists" for purposes of supporting the internal major in this 
area. Several of the most recent faculty recruitments have been in this area 
(Norma Allewell, Leonard Banazak, Bridgette Barry, Edward Egelman, 
Douglas OhlendorO. 

4) Two members of the Biochemistry graduate program have served as 
Presidents of the Biophysical Society, the national scientific organization in 
this area. 

Molecular Biology: The following points summarize the basis for proposing 
adding the term "molecular biology" to the program name: 

1) The "core" biochemistry course required of all first year students in the 
program consists of one quarter completely devoted to the area of molecular 
biology. 

2) Biochemistry faculty were instrumental in establishing and teaching of the 
Advanced Molecular Biology courses (BioC/GCB/MdBc 8213 and 8214). This 
course is taken by most graduate students in the University working in the 
area of molecular biology. The two Departments of Biochemistry have 
routinely provided 7 out of the 10 instructors who team-teach this course. 

3) Several years ago the Biochemistry Program established a series of 
"internal majors" within Biochemistry in which graduate students could focus 
their studies. "Biochemical Aspects of Molecular Biology" was one of four 
internal majors. Over the past 6 years, more students have selected this area 
of emphasis than any other. 

4) Eighteen out of 50 faculty members have identified themselves as 
"molecular biologists" for purposes of supporting the molecular biology 
internal major. Several of the most recent faculty recruitments have been in 
the area of molecular biology (David Eide, Ann Rougvie, Michel Sanders, Paul 
Siliciano, Jeff Simons). 

5) The scientific society that most members of the Biochemistry Program 
associate with recently changed its name from the "American Society of 
Biological Chemistry" to the "American Society for Biochemistry and 
Molecular Biology". 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

TO: 

FROM: 

DATE: 

RE: 

Center for Ancient Studies 

College of Liberal Arts 

Social Sciences Policy and Review Council 

Guy Gibbon, Director/DGS, Center for Ancient Studies 

May 2, 1993 

Name change of Ancient Studies 

230 Folwell Hall 
9 Pleasant Street S.E. 
Minneapolis, MN 55455 U.S.A. 

612-625-2503 

(;G-. 
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The Center for Ancient Studies (CAS) will discontinue operations at the end of this 
academic year. However, its very successful interdisciplinary graduate program will 
continue with a more focused agenda. A change in name for the revised program from 
Ancient Studies to Program in Interdisciplinary Archaeological Studies (lAS) has been 
strongly endorsed by the Executive Committee of CAS for several reasons. First, 'ancient 
studies' has connotations approaching 'classical studies' to many scholars that we do not 
wish to convey. Despite its name, Ancient Studies has always encompassed in principle 
interdisciplinary research on all past socieities. Second, the proposed name will more 
visibly distance this interdisciplinary progann from the new Art and Archaeology 
graduate program in Classical Studies. Third, the program aspect of CAS has become 
over the years almost exclusively centered on the training of archaeologists. The two non
archaeologists presently in the program will graduate this spring quarter. Finally, 
although somewhat awkward, Interdisciplinary Archaeological Studies provides an' lAS' 
acronym substitute for ' CAS .' 

Since not all aspects of the revised program have been formally approved by CLA and the 
Graduate School, this letter is a request to provisionally change the name of the program. 
We have every reason to belief that the basic recommended changes will be approved by 
the end of spring quarter. The provisionally approved name change would allow us to 
prepare recruitment materials this summer that could be distributed early in fall quarter. 

Both of the other graduate programs in archaeology (in the departments of Anthropology 
and Classical Studies) have been informed of this proposed name change. Neither has 
voiced objections and, indeed, it is our intention to work closely with these programs to 
ensure proper allocation of student interests and to mesh effort where possible. 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

17 March 1993 

Anne C. Petersen 
Vice President for Research and 

Dean of the Graduate School 
321 Johnston Hall 

Dear Dean Petersen, 

Center for the Development 
of Technological Leadership 

Institute of Technology 

107 Lind Hall 
207 Church StreetS .E. 
Minneapolis, MN 55455-0/34 

6/2-624-5747 
Fax: 612-624-75/0 
shulman@mailbox.cdtl.umn.edu 

2 ·') W1 
L '·-' 

At the time the graduate program in the Management of Technology ("MOT") was 
launched in 1990, an undesignated Master of Science degree was authorized by the 
Graduate School. Our faculty, including myself, were not aware of this decision, for 
which, of course, we are responsible. 

The program faculty have now formally considered the issue, and have 
unanimously voted to request a change in the MOT degree from an undesignated 
M. S. degree with a major in the Management of Technology to the designated 
"Master of Science in the Management of Technology" degree. The students 
currently enrolled in the MOT program overwhelmingly favor this change. No 
changes in the curriculum or the course contents are contemplated as a result of this 
change. 

The class that will be graduating this June is hoping that this change will become 
effective prior to their receiving their degrees. We would fervently hope that this 
could be accomplished. 

cc Mary Nichols, co-DGS, Management of Technology Program 
Ken Zimmerman, Associate Dean, Graduate School 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

8 April 1992 

Dr. Anne C. Petersen, Dean 
Graduate School 
322 Johnston Hall 

Dear Dean Petersen: 

Academic Offices 

School of Music 

100 Fergus on Hall 
2106 Fourth Street South 
Minneapolis, MN 55455 

612-624-5740 

Enclosed is a proposal for extending the Master of Music program 
to include a new emphasis: Band/Wind Ensemble Conducting as a 
major area of study. This proposal received the unanimous en
dorsement of the Executive Committee of the School of Music at 
its meeting on April 7, 1993. 

Please do not hesitate to contact me should any question arise 
relative to this proposal, and I will, of course be available for 
testimony at the Policy and Review Council meeting on May 11. 

Sincerely, _ 
, . ' ( ~·· 

;/td/)1 t/;hCL-c ·jJ---_ 
David Grayson, DGS ~ 
School of Music . 



PROPOSAL FOR EXTENDING THE MASTER OF MUSIC PROGRAM TO INCLUDE 
BAND/WIND ENSEMBLE CONDUCTING AS A MAJOR AREA OF STUDY 

A. Introduction 

The faculty of the School of Music recommends that the Master of 
Music degree program be extended to include Wind Ensemble/Band 
Conducting. The M.M. was approved in 1973 to include performance 
in piano, organ, voice, and most of the orchestral instruments. 
Programs in Choral Conducting, Orchestral Conducting, Church 
Music, Piano Pedagogy and Accompanying/Coaching have been added 
since that time. The addition of the M.M. degree in Wind Ensem
ble/Band Conducting is necessary to meet the curricular needs of 
a large comprehensive School of Music. 

The recent hiring of Professor Craig Kirchhoff as Director of 
Bands has given special impetus to this proposal. During his 
tenure at The Ohio State University he established one of the 
outstanding graduate programs in Wind Ensemble/Band Conducting in 
the country. Professor Kirchhoff is anxious to establish a 
program of similar size and quality at the University of Minneso
ta. 

B. The Proposed Program 

1. Objectives: 

- To guide the student toward the development of fluency in the 
language of conductorial gesture through acquiring advanced 
technical skills, and to encourage the establishment of a unique 
artistic identity; 

- to promote the investigation of how music works and what it 
means through continued exposure to theoretical studies and 
research techniques; 

- to foster the understanding of diverse conductorial roles 
including programming, rehearsal techniques and strategies, and 
the management of ensemble administration. 

2. Admission Requirements 

Students wishing to pursue a Master of Music degree must have 
completed the bachelor's degree with the equivalent of a major in 
music. Admission to the M.M. program has two steps: acceptance 
by the teaching unit and acceptance by the Graduate School. 
Prospective students must apply to both the School of Music and 
the Graduate School. Each applicant must submit to the Graduate 
School Prospective Student Office a completed application, an 
official transcript from each previous college attended, and the 
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required application fee. Concurrently, the student must submit 
to the School of Music Graduate Studies Office three letters of 
recommendation using the forms provided, and/or placement creden
tials. The required undergraduate grade-point average is 3.0. 

In addition, the prospective student in Wind Ensemble/Band Con
ducting must participate in a conducting audition with an 
appropriate University Ensemble, and an interview with members of 
the conducting faculty. Upon entrance, the student must success
fully complete the Placement Examinations in Tonal and 20th 
Century Music Theory as well as a music history diagnostic exami
nation. 

3. Curriculum (44 credits) 

Major Emphasis (16 credits) 

Music 8xxx - Wind Ensemble/Band Conducting I: exploring the 
basic wind band repertory of the 18th, 19th , and 20th centuries 
with an emphasis on stylistic and period practices. Special 
emphasis will be placed on how to study, analyze, and interpret 
scores. Practical conducting experience with varied ensembles 
will be offered regularly. (4 credits) 

Music 8xxx - Wind Ensemble/Band Conducting II: additional reper
toire study with a special concentration on the Harmoniemusik 
tradition and the music for small wind ensembles consisting of 
eight to sixteen instrumentalists. Special emphasis will be 
placed on rehearsal techniques and strategies. Practical con
ducting experiences with varied ensembles will be offered regu
larly with an emphasis on videotape review of both rehearsal 
technique and physical conducting technique. (4 credits) 

Music 8xxx - Wind Ensemble/Band Conducting III: additional 
repertoire study with a special concentration on music written 
since 1960. The study of this repertoire will include an inves
tigation of various contemporary notation systems, rehearsal 
techniques and strategies. Practical conducting experiences with 
varied ensembles will be offered regularly with an emphasis on 
videotape review of both rehearsal technique and conducting 
technique. (4 credits) 

Music 8xxx - Performance and Document: conducting recitals with 
varied ensembles, including full Symphonic Wind Ensemble, with a 
supporting treatise or lecture/performance. (4 credits) 

Additional Major Courses (12 credits) 

Music 82xx Applied Inst. Lessons (2 cr x 3 qtr) 
Music Sxxx Ensemble Participation 

2 

6 credits 
6 credits 



Academic component (16-17 credits) 

MuEd 5111 Research in Music Educ: Bibliography 
Music 5561-2-3 Orchestration 

3 credits 
6 credits 

Two additional courses selected from the areas of 
Musicology/Ethnomusicology and Theory/Composition 
with a minimum of one course in each area. 7-8 credits 

A final oral examination will be administered by the examining 
committee covering the coursework, performance, and the written 
document. 

Students will be required to assist in the preparation of per
formances by the University wind ensembles, audit rehearsals, 
and/or conduct sectional rehearsals when assigned. Students may 
also be invited to audit rehearsals of the Minnesota Orchestra, 
the St. Paul Chamber Orchestra, and have special seminars with 
music directors, artistic directors, and visiting conductors. 

It is recommended that students spend two academic years in the 
completion of this program. 

c. Need for the Program 

The Master of Music degree is an important professional degree 
for those students who wish advanced instruction in any area of 
music performance. For many years there has been a need and 
interest in establishing a Master of Music in Wind Ensemble/Band 
conducting. This program would service students pursuing or 
wishing to pursue conducting careers on the college/university or 
professional level. 

It is proposed that this new degree program would admit two new 
students each year. Given present resources, other students 
whose primary interest lies elsewhere but who are interested in 
conducting might participate in portions of the curriculum but 
would be given podium time only after the needs of the conducting 
majors have been met. 

D. Comparison with Similar Programs 

At present, no graduate professional degree in wind ensemble/band 
conducting is offered by any school in Minnesota. Among our peer 
institutions, we are one of the very few who do not offer this 
degree program. A sampling of schools that offer a degree in 
graduate wind ensemble/band conducting includes: Michigan, 
Northwestern, Ohio State, Indiana, Eastman, Florida State, USC, 
Cincinnati College-Conservatory, Iowa, and Illinois. 

3 
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E. Quality Control 

1. Faculty - Professor Craig Kirchhoff, Professor of Music 
(resume attached) 

2. This new M.M. in Wind Ensemble/Band conducting will be housed 
in the Band/Wind/Jazz Studies Division of the School of Music. 
Program requirements and changes of those requirements are 
governed by the Division subject to the approval of the Graduate 
Studies Committee. 

3. The M.M. degree has been a part of the offerings in the 
School of Music since 1973 and has the full approval and accredi
tation of the National Association of Schools of Music. 

4. The courses for the curriculum of this new emphasis in the 
M.M. will be evaluated on an annual basis, in compliance with the 
School of Music's general practice. The files and transcripts of 
students in this program will be subjected to an annual review by 
the faculty and the Director of Graduate Studies in order to 
monitor the progress toward the completion of the degree. 

F. Implementation 

1. The Division would like to implement this new emphasis in the 
M.M. degree beginning Fall Quarter 1993. There are several 
students who have expressed an interest in entering the program 
at this time, subject to its eventual approval. By having the 
degree in place it will be possible to recruit students for the 
1994-1995 academic year as well. 

2. There is no new or extra University funding required at this 
time in order to implement this new degree program. 

G. 

Date 

Date 
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CRAIG JAMES KIRCHHOFF 

Home: 2390 Brigham Drive 
Dublin, Ohio 43017 
(614) 764-4672 

Office: School of Music 

Personal Data: 

Name: 
Address: 

Date of Birth: 
Place of Birth: 

Craig James Kirchhoff 
2390 Brigham Drive 
Dublin, Ohio 43017 
July 1, 1949 
Milwaukee, Wisconsin 

The Ohio State University 
1866 College Road 
Columbus, Ohio 43210 
(614) 292-5272 

Military Experience: 399th Army Band, Fort Leonard wood, Missouri 
84th Division Band, Milwaukee, Wisconsin 

Academic History: 

M.M. June, 1976. The University of Wisconsin 
Major Field: Wind Ensemble/Band Conducting 
Major Advisors: Eugene Corporon, Frederick Fennell, 

Robert Fountain 

B.S. June, 1971. The University of Wisconsin-Milwaukee 
Major Field: Music Education and Flute Performance 

Academic Awards and Honors: 

The University of Wisconsin-Milwaukee, Chancellor's Award for Academic 
Excellence, 1971 

The University of Wisconsin-Milwaukee, Senior Honors, 1971 
The University of Wisconsin-Milwaukee, Department Honors, 1971 
The University of Wisconsin-Milwaukee, Freshman Honors, 1967 
Pi Kappa Lambda National Honor Society 
Phi Kappa Phi N a tiona! Honor Society 

Professional Employment: 

Principal Guest Conductor Tokyo Kosei Wind Orchestra 
(June 1992 to present) 
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' Professional Employment: (continued) 

Director of Bands The Ohio State University 
(July 1979- present) 

Conducting Responsibilities 
The Ohio State University Sinfonietta 
The Ohio State University Wind Ensemble 
The Ohio State University Concert Band 

Academic Responsibilities 
Graduate Wind Conducting Program 
Undergraduate Instrumental Conducting 

Administrative Responsibilities 
Chairperson, Division of Music Performance 1989-1992 
Administrative Responsibility for the University Band Program 

Director of Bands Washington State University 
(September 1977-June 1979) 

Conducting Responsibilities 
The Washington State University Wind Symphony 
The Washington State University Symphonic Band 

Academic Responsibilities 
Graduate Wind Conducting Program 
Undergraduate Instrument Conducting 
History of the Wind Band 
Applied Saxophone Instruction 

Administrative Responsibilities 
Administrative Responsibility for the University Band Program 
Director of the Washington State University Summer Camp Program 

Associate Director of Bands The University of Wisconsin-Milwaukee 
(September 1976-June 1977) 

Conducting Responsibilities 
The University of Wisconsin-Milwaukee Concert Band 
Guest Conductor: The University of Wisconsin-Milwaukee 

Wind Symphony 
Academic Responsibilities 

Applied Flute Instruction 
Applied Saxophone Instruction 
Fundamentals of Flute Performance 
Fundamentals of Saxophone Performance 
Theory 
Marching Band Techniques 

Administrative Responsibilities 
Associate Director of Bands 
Wisconsin State Solo and Ensemble Contest Chairperson 
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Visiting Director of Bands The University of Wisconsin-Parkside 
(September 1976-June 1977) 

Conducting Responsibilities 
The University of Wisconsin-Parkside Symphonic Band 

Academic Responsibilities 
Woodwind Methods 
Undergraduate fustrumental Conducting 

Graduate Teaching Associate The University of Wisconsin 
(August 1975-June 1976) 

Conducting Responsibilities 
The University of Wisconsin Concert Band 
The University of Wisconsin University Band 
The University of Wisconsin Jazz Ensemble 

Guest Conductor: The University of Wisconsin Wind Ensemble 
The University of Wisconsin Symphonic Band 

Administrative Responsibilities 
Tour Coordinator: The University of Wisconsin Jazz Ensemble 

Director of Bands John Marshall Junior-Senior High School 
Milwaukee, Wisconsin 
(September 1972-June 1975) 

Administrative and Conducting Responsibilities 
Symphonic Band 
Concert Band 
Marching Band 
Jazz Ensemble 
Eighth Grade Band 
Seventh Grade Band 

Director of Bands Wells Junior High School 
Milwaukee, Wisconsin 
(September 1971-February 1972) 

Administrative and Conducting Responsibilities 
Concert Band 

Academic Responsibilities 
General Music 
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Professional A wards and Honors: 

Distinguished Alumnus, The University of Wisconsin-Milwaukee, 
April1992 

The Ohio State University Alumni Distinguished Teaching Award, 
May 1983 

Election to the American Band Masters Association, March 1983 
The Ohio State University School of Music Distinguished Teaching 

Award, June 1982 

References: 

Donald Harris 
Dean, College of the Arts 
The Ohio State University 
38 W. 15th Avenue 
Columbus, Ohio 43210 
(614) 292-5171 

Dr. Don Gibson 
Director, School of Music 
The Ohio State University 
1866 College Road 
Columbus, Ohio 43210 
(614) 292-7664 

Professor H. Robert Reynolds 
Director of Bands 
School of Music 
The University of Michigan 
Ann Arbor, Michigan 48109 
(313) 764-5588 

Professor John P. Paynter 
Director of Bands 
School of Music 
Northwestern University 
Evanston, illinois 60208 
(708) 491-3412 

Professor Stanley DeRusha 
Director of Orchestral Activities 
Butler University 
Indianapolis, Indiana 46208 
(317) 283-9996 

Dr. Frederick Fennell 
Principal Conductor 
Tokyo Kosei Wind Orchestra 
9000 Midnight Pass Road #7 
Siesta Key, Florida 34242 
(813) 349-2331 

Professor Emeritus Elizabeth Green 
1225 Ferdon Road 
Ann Arbor, Michigan 48104 
(313) 761-4430 

Warren Bensen 
Composer-in-Residence 
Eastman School of Music 
26 Gibbs Street 
Rochester, New York 14604 
(716) 275-4527 

KarelHusa 
1032 Hanshaw Road 
Ithaca, New York 14850 
(607) 257-7018 

Earl Wild 
Artist in Residence 
School of Music 
The Ohio State University 
1866 College Road 
Columbus, Ohio 43210 
(614) 292-4613 
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Professional Affiliations: 

Conductors Guild 
American Bandmasters Association 
College Band Directors National Association 
World Association of Symphonic Bands and Ensembles 
National Band Association 
Music Educators National Conference 
Ohio Music Educators Association 

National Offices: 

President, College Band Directors National Association 
February 1993-February 1995 

Vice-President, College Band Directors National Association 
February 1991-February 1993 

Founder, Principal Advisor, College Band Directors National 
Association Journal September 1982-present 

Research - Publications; 

Founder, Principal Advisor, College Band Directors National 
Association Journal 1982-present 

SYMPHONIC METAMORPHOSES 
Tokyo Kosei Wind Orchestra 
Kosei Publishing Company 
Compact Disc recorded June 1992 

TEACHING TECHNIQUES AND INSIGHTS FOR INSTRUMENTAL 
MUSIC EDUCATORS 
Edited by Joseph Casey 

. GIA Publications, 1991 
COLLEGE BAND ENROLLMENT AND RECRUITING 

Published article 
College Band Directors National Association Journal 
Number 7, May 1990 

DIVERSE MUSIC FOR WINDS 
The Ohio State University Wind Ensemble and Concert Band 
Production in progress 
Compact Disc recorded March 1990 

THE OHIO STATE UNIVERSITY CONCERT BAND IN JAPAN 
Denon Records 
Compact Disc recorded May 1987 

MUSIC EDUCATION IN THE UNITED STATES 
Contemporary Issues 
Edited by J. Terry Gates 
University of Alabama Press, 1986 
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· 1/7/93 (revised 3/25/93; 4/1/93; 4/5/93; 5/4/93) 

TO: 

FROM: 

Steve Hedman, Associate Graduate School Dean 

Tom Boman, Head, Department of Instructional Science and 
Director, Graduate Studies in Education 

SUBJECT: Plan A Optjon for the M,A. jn Education 

Reguest: 

Permission tg add the Plan A gption tg the existing M,A. program in Education. 

Backgrgund: 

UMD currently has two masters degrees for the education profession: 

-Plan B MA in Education 
(44 credits; 9 credits of project; no required courses) 
Degree offered through the Graduate School 

-MEd 
(45 credits; 9 credits of project; five required core courses) 

MAY 11 1993 

Degree offered through the College of Education and Human Services Professions at UMD 

There is presently no research option masters in Education. 

People who enroll in either of these programs are usually full time educational professionals, most often 
educators in the public schools. The mix of persons in education graduate programs has recently been 
changing to include more non-traditional educators, more employees of post-secondary two-year schools, 
and more special educators, in addition to mainstream teachers. 

The goal of masters degree candidates has been subtly changing from a primary emphasis on curriculum 
development to that of engaging in significant research to find answers to questions in the candidate's 
professional field. The Plan A, with 16 credits of directed research, will permit a candidate to design and 
undertake a significant research project. In addition, the significant amount of credited research will benefit 
faculty who work with Plan A students to be able to make a more significant investment in the research 
project. 

Completion of a masters degree for most educational professionals is strongly encouraged by most school 
districts and non-traditional employers. A masters degree is considered a strong advantage for those who 
seek roles of supervisor, specialist; and administrator. 

In the fall of '93 the Departments of Instructional Science and Child and Family Development will be 
combined into a new Department of Education. The new Department will have four program areas 
(secondary education, elementary education, special education, and early childhood education) and 15 FTE 
faculty, all with PhD's, or equivalent. In addition, the department will have an endowed chair in American 
Indian Education. 

Prgpgsed Desjgn of the Plan A MA jo Educatign: 

Major: 20 credits 

Core of required subjects: 12 credits 

Research Methods: 3 credits 
Educ 5421-Research Methods in Education (3) 

Learning/Motivation: 3 credits 
Educ 5132-Motivation Strategies (3) or 
Educ 5850-Ciassroom Learning Applications (3) 

or equivalent 

Measurement/Evaluation/Statistics: 3 credits 
Educ 5145-Testing Practices in U.S. Schools (3) or 
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Educ 51 51--Evaluation and Reporting Educational Progress (3) 
PsyF 5812--Statistical Methods in Education (3) 

or equivalent 

Diversity/Human Services: 3 credits 
EHS 5000-Human Service Systems (3) or 
Educ 5381-Teaching the American Indian Pupil (3) or 
Educ 5376-The Culturally Different Pupil (3) 

or equivalent 

Electives in major to bring total to 20 credits 

Research: 16 credits 

Educ am-Thesis Credits: Masters (1-18 maximum of 11 per summer term) 

Electives outside of major: 8 credits in related field or 9 credits in a minor. 

Total credits: 44 or 45 credits. 

Differentiation of the Plan A from the Plan B. 

The Plan 8 MA in Education is designed for the educational practitioner. It emphasizes course work in 
teaching strategies, instructional design and classroom management. The final project of 9 credits is often 
designed to provide an improved curriculum in the candidate's area of instruction. 

The Plan A MA in Education is designed for the educator who will likely seek advanced graduate work and 
who seeks to improve their skills in the design and implementation of research projects. A research project 
of 16 credits will be planned that will complement the career objectives of the candidate and will contribute to 
the knowledge base of the profession. 

The Plan A MA will require course work in research design and measurement The Plan B recommends 
course work in these areas but does not require it 

Both the Plan A and Plan B require course work outside of the major (Education) that will provide a breath of 
experience yet be complementary to the goals of the candidate's program. 

Admissjon ReQuirements: 

Admission to the Plan A would require: 

1. Graduate Record Examination general test scores. 
2. Goal Statement. 
3. Statement by UMD faculty member supporting admission and expressing a willingness to serve as 

advisor/mentor. 
4. Recommendation of employer, or equivalent. 
5. Standard Graduate School procedures and approval. 

Competition with Plan B MA in Education: 

It is anticipated that the availability of the Plan A would be attractive to a new breed of Education graduate 
students at UMD, one who seeks an opportunity for doing significant research and who now must seek 
those opportunities on another campus. 

Starting a Plan A MA in Education would not significantly impact the Plan B MA in Education enrollment. 
Enrollment in the Plan B is modest since most education graduate students at UMD elect to enroll in the 
MEd. They choose the MEd because it offers the same course work and faculty advisement as the MA and it 
is significantly less expensive. 

It is likely that the attractiveness of the Plan A MA in Education would have a modest impact on MEd 
enrollment since demand for the MEd presently is very strong. 

Growth of the Plan A 
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· It is difficult to estimate new enrollment into the program but the following is not unlikely: Year One- 3 
students; Year Two- 5 students; Year Three- 6 students. Since these students are likely to be part-time 
students it is estimated that they would require, on average, about three years to complete the degree. An 
incoming enrollment of 6 students per year would result in a cadre of about 18 active students at any point in 
time. 

The enrollment estimates could be significantly increased with the availability of graduate assistantships. 

Implementation pate: 

Fall of '93. 

Budgetacy Implications: 

The program can begin without significant impact on the present budget of Department since the program 
will use existing courses and advising will be accomplished by the present faculty (work load agreements are 
in place for 1993 and beyond). The faculty are very interested in the Plan A option and eager to participate. 

As the Plan A MA in Education develops, the Department will engage in active efforts to secure graduate 
assistantships. These will be essential for recruitment purposes and in the conducting of graduate research. 

Examples of Plan A MA jn Education Proorams: 

Environmental Education: 

It is anticipated that one area of active study and research within this proposed Plan A option will lie in the 
rea!m of environmental education. 

Several existing faculty already possess considerable expertise in this discipline and would provide an 
intellectual base upon which graduate students could draw. 

The Department maintains an active interface with the Wolf Ridge Environmental Learning Center, and to a 
lesser extent, with the Wolf Center in Ely. Additionally, the Hartley Nature Center is within a mile of the UMD 
Campus and several of our faculty are active in promoting this area as an outdoor classroom for the teaching 
of environmental education in the Duluth school district 

The Department has had discussions with the director of the newly formed Lake Superior Center. He has 
expressed strong interest in having graduate students research the impact of their educational programs on 
the knowledge, skills, and dispositions of those using the Center. 

Outcome Based Education fOB E): 

Another source of research activity would be to study the impact of some of the educational innovations 
being developed in the region. 

The Proctor school system is actively implementing Outcome Based Education, a popular school reform on 
the state level. However, there is little research on the effectiveness of OBE on student achievement and 
attitude. Plan A MA students would find OBE projects rich opportunities for field research that would serve 
both the candidate and school district. 

Special Education Integration: 

A third _example of research activity would be in studying student behavior and achievement as special 
education students are being fully integrated into home school mainstream classrooms. This development 
has been lightly researched and is in need of sophisticated study. 

Support for the Plan A: 

Included with this proposal are letters of support and endorsement. 

cc: Mitzi Doane, Dean, CEHSP 
Ed Lundstrom, Associate Dean, CEHSP 
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UNIVERSITY OF MINNESOTA 

Duluth Campus 

March 23, 1993 

TO: Steve Hedman, Associate Dean 

Office oftlu Dean 

College of Educfllion and 
Human Service Professions 

Graduate School . . . ~ 

FROM: H. Mitzi Doane, Acting Dean _J'ii~,/:, 
College of Education and Hu~~~i:~ofessions 
Edmond F. Lundstrom, Associate DeanZR J-
College of Education and Human Service Professions 

RE: Plan A Option for the M.A. in Education 

12S Bolumnon Hall 
10 Univenity Drive 
Duluth. Minnesota 55812-2496 

us-n6-71JI 
Fax: 218-n6-7073 

The Dean and Associate Dean of the College of Education and Human Service Professions strongly 
endorse the Plan A option for the MA in Education. We do so for the following reasons. 

First, there is a need for a research option in Education. As our society and its educational 
systems meet the challenges of the next century, we know that our current educational 
strategies will need major revision. In order to meet this challenge, we must have a pool of 
people who know how to pose educational research questions and how to find their answers. The 
proposed plan will create such a body of highly skilled researchers in the region. 

Second, by the Fall of 1993, all the major teacher education units at UMD will be housed 
in one Department of Education. This represents the bringing together of the elementary, 
secondary, early childhood, and special education programs. This will allow these highly 
talented faculty to interact and cooperate more fully with one another. Given this situation, the 
enthusiasm and resources necessary to adequately implement a Plan A MA in Education would be 
in place . 

. Third, the Department of Education has excellent relationships with a variety of research sites 
in the area and has been involved in the planning stage of others. They are particularly well 
situated to deliver a Plan A option in environmental education. 

Fourth, the education faculty have been very involved in the development of research projects 
in the regional schools and the Minnesota Department of Education. These endeavors would be 
well served and possibly expanded by the involvement of Master's level students. 

Fifth, the Plan A option would require only the development of one new course, Educ an7. 
Thesis. All other coursework is in place and offered on a regular basis. This, then, would not 
strain our faculty resources and is doable within the context of contractual teaching load limits. 

Finally, the Pl.an A option would be beneficial both to practitioners as well as those who are 
planning to seek a further degree in educational research. This would broaden the available 
options to the students who complete the program. 

HMD:ig 
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April 1, 1993 

Dr Tom Boman, Director 
Education Graduate Studies 
University of Minnesota 
229 Bohanon Hall 
Duluth, MN 55812 

Dear Dr. Boman, 

WOLF RIDGE 
ENVIRON1v1E~rr AL 

LEARNING 
CENTER 

The intent· of this letter is to both support and encourage your proposal for a 
Plan A in the M.A. program offered at UMD. 

Wolf Ridge and UMD have periodically cooperated with the placement of both 
graduate and undergraduate interns. We are currently inviting 12 students to 
attend our 12 month program and up to 8 others to attend our quarter long 
internship. A stronger relationship with UMD on matters that concern the 
interest of stud.ents seeking a MA degree with environmental education focus 
will address a growing interest by students for this type of graduate 
opportunity. 

This is a great idea, Tom, and I encourage you ;md your colleagues to enable 
this opportunity for current and future UMD- students. We support the concept 
and look forward to working with you in the placement of students. 

s:~certy, 

~hotta 
Executive Director 
Wolf Ridge 

230 CRANBERRY ROAD 

FINLAND, MINNESOTA 55603-9700 

800 523 2733 218 353 7414 Fax 218 353 7762 



HAR1l.SY NAnJRE CENTER 
P. 0. BOX lSOl . 
DULU'I'H. MN 55803 

-March 30, 1993 

TO: 

FROM: 

·Steve Hedman, Associate Dean of the Graduate School 
University of Minnesota, Duluth 

·;J{;om Jordan, Hartley Nature Center Board 

SUBJECT: Proposal for a P.lan A Option for the MA in Education 
at UMD 

The Hartley Nature Center Board is interested to hear this 
proposal. We want you to know we will support it every way we 
can. We have land with a diversity of flora and fauna in a range 
of habitats from hardwood-forested hills to bogs, ponds, and 
streams, beginning within a mile of the UMD campus. We plan 
programs of environmental education for elementary-school classes 
during the week in the school year and for adults and families at 
other times. We hope to work with Minnesota Power to provide 
environmental-education programs at Boulder Lake. We expect 
Hartley will be a key link in a network of cooperation between 
providers of environmental education such as the Wolf Ridge 
Environmental Learning Center and the Lake Superior Center. We 
plan to offer opportunities for teacher training in environmental 
education at the undergraduate as well as graduate level. 

We have a site that can provide opportunities for a variety of 
research. We plan programs in which new ideas can be tried. We 
expect to have a staff that will be keenly interested in graduate 
student research projects. We will look forward to working with 
you. 

c: Tom Boman I 
Mitzi Doane 
Ken Gilbertson 
Bruce Munson 
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353 Harbor Dri~e .• Dulurh, Minnesota 55802 • 218-720-3033 • FAX 218-720-3407 

April 6, 1993 

Mr. Steve Hedman 
Assistant Dean, Graduate School 
Darland Administration Building 

. University of Minnesota - Duluth 
Duluth, MN 55812 

Dear Mr. Hedman: 

lam writing to express support for the proposal to have a Plan A Ma<>ters Degree in Education at UMD. I have had 
considerable conversation with Tom Boman on this subject and while I do not profess to be knowledgeable with the 
mechanics of the program structure or the required credits, I do have a sense of the content proposed and can speak to 
how I believe mutual benefit could result between students in this program, UMD, the general public and Lake 
Superior Center. 

The content of the proposed program that is of interest to us is research. Educational research - examining and 
predicting behavior change and various means to achieve this change in response to an experience or delivery of 
information - is of great interest to Lake Superior Center. 

I have long argued in the science museum and aquarium "industry", that we should not attempt to measure success 
by our attendance alone. We need to develop and apply means to measure the effectiveness of individual programs 
and exhibits on a long term basis. This might mean how someone disposes of a battery, make choices as a 
consumer or how they vote in an election. Our natural resources respond directly to patterns of society, locally and 
internationally, and that is what we need to measure and influence. Difficult to be sure, but very necessary to 

· determine how well we are connecting with the general public with our message of the vital necessity of freshwater. 

It is in this context that a program such as being proposed by Tom Boman could be of great value in a partnership 
with Lake Superior Center. We could provide an active laboratory for students to have access to hundreds of 
thousands of people being exposed by various means and techniques, to a message of their role in natural resource 
utilization and management We have an opportunity to build in the educational research component into the very 
structure and programs of the Center. We would benefit by having tools to determine what exhibits and programs 
are most effective, continually monitor the accuracy of exhibits and how they apply to the present and predictable 
futures. · ' 

Our work with Ken Gil benson and other environmentai educators and organizations in our region has been very 
fruitful but also suggests how much more remains to be done in this field. Broadening the education masters choices 
at UMD, with additional research emphasis, would be a great addition to the envirorunental education community. 

Very truly yours, 

~~ 
Robert J. Bruce 
Executive Director 

c: Tom Boman 

. .1 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

(612) 625-4786 

April 15, 1993 

Dr. Anne Petersen 
Dean, Graduate School 
321 Johnston Hall 
101 Pleasant Ave, S.E. 
Minneapolis, MN 55455 

Dear Dr. Petersen: 

Department of Clinical and Population Sciences 

College of Veterinary Medicine 

~' ... __ ~!!!'!~,.._ .. 
:.p;' 

385 AnSci/VetMed Building 
1988 Fitch A venue 
St. Paul, MN 55108 

612-625-8781 
Fax: 612-625-1210 

Enclosed is a document outlining the Master of Science: Swine Medicine Specialist Track 
Program (MS:SMST.) The program was initiated through the College of Veterinary Medicine 
Continuing Education Office and the Center for Population Health Management in January, 
1991. 

We established the Center for Population Health Management with a $1 50,000 competitive 
grant awarded in Phase IV of the Pew Charitable Trust National Veterinary Educational 
Program. A copy of the proposal is attached. The MS:SMST program is specifically designed 
to provide advanced training in swine production medicine for veterinarians engaged in private 
practice or employed in industry, as outlined in objective 3 of the Pew proposal. It has also 
provided the model for revision of our 4th year DVM curriculum (Pew proposal, objective 2), 
which is now organized as a series of two-week intensive blocks. Further, our intermittent 
MS:SMST course units are offered in phase with the DVM curriculum, allowing potential 
specialist swine practitioners opportunities to interact with, and work alongside role models 
in the classroom, Ia boratory, and in the field. 

The MS:SMST program has been tremendous success. Our first class which was begun in 
January 1991, includes 22 veterinarians from private practice and industry, 21 of whom wish 
to obtain the Masters' degree. Twelve new enrollees joined the program in March, 1993. We 
continually receive enquiries from potential applicants from the United States, Canada, and 
Mexico. Our students are in demand for presentations at scientific meetings, and are already 
publishing articles in refereed journals and the lay press. 

The purpose of this letter is request formal approval from the Graduate School to continue this 
program with an internal minor. We are requesting the internal minor because other disciplines 
do not offer intensive 2-weeks courses to complement our major program. Expecting students 
to participate in quarter-long courses in a minor field is contradictory to our intent of offering 
a program of intermittent study. We achieve cross-fertilization through bringing university 
faculty and other experts from outside our own university system during each course unit. 
Further, it should be recognized that CAPS is a multi-disciplinary department with a wide 
range of expertise. Our own swine group faculty share specializations in Animal Science, 
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Swine Medicine, Virology, Bacteriology, Microbiology, Epidemiology, Animal Health 
Economics, Statistics, and Education. 

I have been delayed in completing and submitting this document to you because of 
complications arising from our 4th year curricular revision regarding re-assignment of course 
numbers, credit hours, and grading options. Now that we have those problems ironed out, 
new students joining the program after January, 1993 will follow the program as outlined in 
the document. Although the programs of students who joined the program in 1991 or 1992 
will show variations in course number, titles, and credit hours, the material covered and work 
done by all candidates will be equivalent. Sample programs and lists of candidate names are 
attached. 

Development of this program has been a tremendously challenging and rewarding experience. 
It is a joy to work intensively with a group of exceptionally motivated people, and observe 
their changing perspectives as they integrate newly acquired skills and knowledge into their 
professional work. I am convinced that our program is leading the way in educating the 
veterinary profession to stay relevant to the needs of the American swine industry, and 
fulfilling the objectives of our proposal to the Pew National Veterinary Education Program. 

If you need further information or clarification regarding this request, please do not hesitate 
to call me at 625-4786, or Jan Swanson at 624-2268. Thank you for your attention to this 
matter. 

Sincerely yours, 

c tk~~ 
William E. Marsh 

Assistant Professor of Animal Health Management & Production Economics 
Coordinator: Master of Science: Swine Medicine Specialist Track Program. 

WEM:nbg 

CC: Dr. Robert Anderson, 
Dr. David Thawley, 
Dr. Chuck Casey, 
Dr. Bob Dunlop, 
Dr. John Fetrow, 
Dr. Gary Dial, 
Ms. Jan Swanson, 

Vice President, Health Sciences. 
Dean, College of Veterinary Medicine. 
Director, Veterinary Continuing Education. 
Director of Graduate Studies, Veterinary Medicine. 
Chair, Clinical & Population Sciences. 
Head, Swine Division, Clinical & Population Sciences. 
Veterinary Continuing Education. 



MAJOR FIELD: 

MASTER OF SCIENCE (PLAN A), VETERINARY MEDICINE 
SWINE MEDICINE SPECIALIST TRACK 

Veterinary Medicine 

TRACK: Swine Medicine Specialist 

CREDIT HOURS REQUIRED: All must be in graduate level courses , 5XXX or 8XXX 

MAJOR FIELD: 20 quarter credits 

RELATED FIELDS (NON CLINICAL): 8 quarter credits 

THESIS CREDITS: Master's Thesis credits (8777) - 16 credits 

DEADLINES FOR APPLICATION AND FEE: 

Determined by the quarter of proposed entry: 
Fall, July 15 
Winter, October 25 
Spring, December15 
Summer Session I, April 15 
Summer Session II, May 15 

' APPLICATION FEE: Subject to Change 

' 

TRANSCRIPTS: 

Send official transcript(s) to the Graduate School. These must be original official documents from 
each institution. 

REVIEW OF APPLICATIONS AND APPLICANTS: 

1. 

2. 

Qualifications: Normally the applicant would be expected to have the DVM or equivalent 
degree, along with the preparatory BS or other pre-veterinary university education. 

Academic Standards: The documents will be reviewed by the graduate faculty in the 
major graduate field of Veterinary Medicine, including at least three members of the 
Swine Medicine faculty. If recommended for admission by this group the documents will 
be forwarded to the Graduate School for approval by the Dean. In evaluating individual 
applicants, it will be recognized that grades in the DVM program are often as much as 
1.0 GPA unit below those at the bachelor's or pre-veterinary level. A strong scholastic 
record from a recognized university or college is expected. However, the performance 
record of the applicant after graduation will also be considered. 
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ACCEPTANCE: 

Acceptance of students into this special track depends on review and approval by selected 
faculty members of the Veterinary Medicine graduate field that includes the designated 
representative of the Swine Medicine Track for the M. S. Critical factors comprise: 

1. The person's standing as a swine practitioner or as a DVM graduate, government or 
industry swine specialist. 

2. Evidence of academic achievement and potential for graduate study in the B.S. and DVM 
degrees but no arbitrary numerical GPA cutoffs will be used given the demanding nature 
of the DVM program (4 years, 286 credit hours) ranging from 19-24 hours per quarter with 
an average entering GPA of 3.5 and a minimum of about 3.0. 

3. Three letters of reference 

The completed and supported application will be reviewed and forwarded in a timely fashion to 
the Graduate School by the Director of Graduate Studies for the field of Veterinary Medicine 
acting in consultation with the designated Coordinator of the Swine Medicine Track. Final 
approval will be given by the Graduate School. 

Immunization Requirements 
The applicant must comply with Minnesota State regulations for childhood immunization and sign 
a form indicating the year in which each of the required vaccinations was obtained. The list 
includes diphtheria, tetanus, measles, mumps, and rubella. Revaccination against tetanus within 
the last ten years is also expected. 

Tuberculosis Testing 
All students from outside the USA are required to have had a mantoux test. If they cannot 
document having had a negative test they will have to have a mantoux test within 45 days of the 
start of the first quarter of enrollment in this program. 

TUITION: 

It has been agreed that tuition will be set at the current quarter rate for 7-15 credits at the 
resident level in the Graduate School for all students. The students will be identified with the 
code #026449, Veterinary Medicine Swine Medicine Tuition Waiver. This code applies to the "IV" 
designation used by the Registrar's Office. The checks should be made out to the University of 
Minnesota and will be collected by the Office of Continuing Education and Extension, College 
of Veterinary Medicine, to manage and offset the costs of the program. 

STUDENT SERVICE FEES: 

All students registered for 6 or more credits per quarter must pay a student service's fee in 
addition to tuition. The fee proposed for the 1992-93 school year is $128.70 per quarter. 
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COURSE UNITS AND REGISTRATION: 

CAPS 5605 Analytical Techniques in Veterinary Medicine (3 cr.) 
CAPS 5625 Swine Production Systems (4 cr.) 
CAPS 5635 Advanced Swine Nutrition (4 cr.) 
CAPS 5645 Swine Economics, Financial Management, and Marketing (4 cr.) 
CAPS 5695 Epidemiology and Biostatistics (4 cr.) 
CAPS 8193 Advanced Clinicallmmunobiology (3 cr.) 
CAPS 8194 Problems in Diagnostic Virology (4 cr.) 
CAPS 8290 Advanced Veterinary Medicine (1 cr.) 
CAPS 8291 Advanced Diagnostics & Therapeutics of Animal Diseases (1 cr.) 

We expend a portion of the tuition paid to bring in experts from other universities 
and industry to teach part of each course. This covers honoraria and expenses. 

- ---~~~-

In doing this, we are asking for an internal minor because it is impossible to get other 
disciplines to put on intensive 2-weeks courses. Thus, we get our cross-fertilization from bringing 
people in from outside our own University system. It should be recognized that CAPS is a multi
disciplinary department with a wide range of expertise. 

OFFICIAL DEGREE PROGRAM AND SELECTION OF ADVISOR 

The student must file an official program for the degree with the Graduate School early in the 
second year of enrollment. It must list all course work completed, enrolled in and proposed, that 
will be offered in fulfillment of the M.S. requirements, including any transfer work. The list must 
include sufficient credits to meet the requirements for the MS. The proposed thesis title should 
be included also, until it is formally registered in the Graduate School, even though it may be 
changed later. A faculty advisor should be assigned by the graduate faculty as early as possible. 
If the advisor or thesis topic must be changed later, the DGS and the Graduate School must be 
notified. It should be noted that the Graduate School requires a minimum GPA of 2.80 on the 
4.00 point scale for the courses included in the official program. Courses graded on the 
satisfactory /unsatisfactory basis should be included in the official program but will not be 
calculated in the average GPA. At least two-thirds of the credits must be graded on the A-F 
system. 

After the Graduate School has received the Official Program it will review nominations for the 
examining committee submitted jointly by the DGS and the coordinator of the Specialist Track. 
Normally the Examining Committee will consist of at least two (one being the advisor) members 
of the major field graduate faculty and one from another graduate field. A chair will be identified. 

EXAMINERS AND THESIS REVIEWERS 

The examining committee members all read and review the thesis. The student must notify the 
advisor and all members of the examining committee at least two weeks in advance that the 
thesis will be delivered on a certain date. After that date the members must be allowed at least 
two weeks to read and evaluate it. Then all members must agree that the thesis is ready for 
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defense, confirming this by their signatures. The form is returned to the Graduate School and 
the student is given a copy of the final exam report form. 

THESIS 

It is important to develop ideas for the thesis early in the program in consultations between 
student and advisors plus other faculty when appropriate. It must be an original, independent 
research project. Also, since the students are off-campus except during the short bursts of 
course activity, special arrangements must be made to ensure that sufficient mutual interactions 
occur in planning and carrying out the thesis. Advisor and student should plan to meet at every 
opportunity, both in the University and on-site at the student's work place or thesis loci. The 
thesis should involve delineation of a clear researchable idea, relevant literature review, training 
in the techniques to be used, experimental design appropriate for statistical analysis, rigorous 
conduct of the experiments and data gathering, analysis of results and their interpretation, 
conclusions and an abstract. The adviser must be consulted and informed on a regular basis. 

FINAL EXAMINATION: 

The final exam is an oral examination conducted by the student's examining committee 
coordinated by its chair. It covers the thesis and major and related fields. The results are 
reported to the Graduate school on the final examination report form which must be signed by 
all examiners. A pass requires a majority vote of the committee. In the event of failing to 
achieve this, a retake of the examination may be permitted only after a review coordinated by 
the DGS where a consensus decision is made to approve such action. Scheduling problems 
are likely to be more difficult for these busy veterinarians. In the event of absence or illness of 
a member of the examining committee, a replacement examiner may be allowed with the 
consent and approval of the nominee by the DGS and the Graduate School. 

Two bound copies of the thesis must be submitted to the Graduate School. Instructions for 
preparation, binding and signature requirements are available from the Graduate School. The 
adviser must sign both copies confirming that they are complete and satisfactory and that all 
revisions required by the examining committee have been made. Additional copies may be 
required by the student's College or faculty division. 

RATIONALE: 

The swine industry brings in about $10 billion annually to producers in the United States. 
Minnesota ranks 3rd among states at about $850 million income to the producers. It has 
become a very sophisticated industry that calls for many technological and veterinary skills to 
provide appropriate medical and managerial services and advice. The University of Minnesota 
has been a leader in this field, establishing a Swine Center in the Agricultural Experiment Station 
in 1981 that linked the Colleges of Agriculture (Animal Science, Agricultural Economics and 
Agricultural Engineering) and Veterinary Medicine ( Clinical and Population Sciences, Diagnostic 
Medicine, and Veterinary Pathobiology) with the Minnesota Pork Producers Association. One 
of the outcomes of coordinating swine research has been obtaining support for CVM faculty 
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positions whose work has been instrumental in developing technologies and mobilizing the 
producers to support programs to control and eradicate specific diseases and production 
problems. (See attached Swine Center Directory, 1992) 

To maintain this leadership in the swine industry, Veterinary Swine Specialists require an 
advanced postgraduate education program which includes a research component. The intent 
of the new Master of Science by intermittent study is to provide a rigorous academic framework 
to prepare selected practitioners and industrial workers for this important role while they are 
actively engaged in the field. This allows them to acquire state-of-the art knowledge by intensive 
bursts of study and then apply it in a project carried out in their own practice or corporation 
under supervision. Research training will not only advance their clinical skills but also will allow 
American practitioners to provide intellectual leadership to the international food animal 
industries. 

This program was initiated through the College of Veterinary Medicine Continuing Education 
Office and the Center for Population Health Management in January, 1991. It was specifically 
designed to provide advanced training in swine production medicine for veterinarians engaged 
in private practice or employed in industry. It is coordinated by the Continuing Education Office, 
College of Veterinary Medicine, because this office is the long-established communication link 
with practitioners and producers. 

Recent curricular revisions have allowed DVM students who have a strong interest in pursuing 
a career as a swine specialist to enroll in some of these courses. This creates the opportunity 
for interaction with the leaders in this field, while generating curiosity and motivation for future 
graduate study. 

Enrolled graduate students attend the University of Minnesota for six intensive (total immersion) 
2-week course units at the 5000 or 8000 level offered over a span of about two years. These 
courses carry significant additional workloads of take home study questions and large amounts 
of reading material. Each student will be assigned to an advisor to develop a plan for a thesis 
project. The students must carry out an original project, which may be based on data from 
herds under their supervision or research conducted with their clients. They must complete and 
defend a thesis to fulfil the requirements for a Master of Science degree. 

A NEW MODEL FOR GRADUATE DEGREE PROGRAMS 

Today's veterinarians have an average of 8 years of pre-veterinary and veterinary University 
education (Bachelor's and DVM). Those who specialize in swine medicine and gain experience 
in the industry need a program designed to be taken by intermittent study to provide an 
opportunity for them to pursue a graduate degree while continuing to practice. To meet this 
demand the CVM has developed an innovative Master of Science Program by intermittent study, 
identified through the University Registrar's Office with the code "IV" (Intermittent Veterinary), 
coordinated through the Director of Graduate Studies, for the Field of Veterinary Medicine and 
identified as the "Swine Medicine Specialist Track." 

The College of Veterinary Medicine for the last 10 years has been developing expertise in 
Livestock Production and Health Management Systems creating models using microcomputers 
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and testing these models in field situations. Examples of this production and health system 
modeling are the specialized software programs, PigCHAMP and DairyCHAMP. The former is 
in a third generation version and is in use world-wide. Advanced methodologies in epidemiology 
and disease control, as well as applied statistics have been tailored for use with swine 
operations. Additionally there are major courses that have been developed in the areas of swine 
nutrition, utilizing both animal scientists and veterinary specialists; environmental management, 
utilizing agricultural engineers and veterinary microbiologists; immunology and host resistance, 
using molecular biologists, immunologists and virologists. The faculty working in these areas 
are at the cutting edge of knowledge of swine diseases. For example, some CVM faculty have 
identified the causative viral agent of the new epidemic disease Swine Infertility and Respiratory 
Syndrome and their work has been confirmed elsewhere. Another strength of the program is 
its interdisciplinary nature, bringing together faculty from several colleges and departments of the 
University of Minnesota as well as experts from other institutions and industries. 

CURRENT ENROLEES 

The program has attracted a high level of interest in both the United States and Canada. The 
first group of enrolees is representative of most of the major swine producing regions in North 
America. They are unquestionably the current leaders in their field and contribute a great deal 
to the program from their own experience and data bases through required seminar 
presentations and the many opportunities provided for interactive discussion. The expertise of 
these students, their insights and experiences are integral to the evolving quality of this unique 
program because they enter the program while continuing to maintain their career status in 
serving a very dynamic industry rather than as full-time graduate students. Consequently, this 
program has the potential to have a major influence in enhancing the competitiveness of the 
swine industry and the quality of its products. 
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PART B: COMPONENT FOR SUPPORT 

8.1: RATIONALE FOR THE CENTER FOR POPULATION HEALTH MANAGEMENT 

With the exception of the major reportable animal diseases under Federal/State eradication 
programs. the veterinary profession as a whole is unaware of the prevalence of most commonly 
known disease conditions. More significantly, the profession knows little about the physical and 
economic consequences of the conditions themselves and the actions intended to alleviate their 
effects. The great tragedy of this database deficiency is that it could have been avoided. Members of 
the veterinary profession indeed collect data relevant to questions of diagnostic, therapeutic, and 
preventive decision making. However. we still lack workable means of getting these data into readily
accessible. epidemiologically-accurate database management systems. Such systems would provide 
answers to immediate questions about disease conditions. 

Whether dealing with individual animals or large populations, veterinarians must provide clients with 
possible treatment options. as well as accurate predictions of likely outcomes. often including 
economic and human health consequences. For example, a farmer faced with the choice of treating 
or culling a cow with coliform mastitis would be able to make a better-informed decision if his 
veterinarian could provide data on the rate of return to full production for comparable cows with 
identical symptoms. Similarly, a dog owner whose pet is diagnosed with a cancerous tumor would be 
better able to decide between surgery, radiation therapy. or euthanasia if reliable information about 
the favorable outcome of those treatment options was provided. In these, and most other instances, 
favorable outcomes are not defmed simply as surVival. but rather a return to some percentage of full 
function and/or some measure of life expectancy. Offering reliable information to clients is not a 
trivial task because it requires the maintenance and analysis of lifetime records for at least a 
statistically appropriate sample of individuals constituting a population. 

Of all the veterinary schools in North America. the University of Minnesota is perhaps the most 
ideally situated to establish a Center for Population Health Management. While located in the center 
of a thriving metropolitan area with more than two million people. significant food animal and equine 
populations exist within a 30-minute drive of the College of Veterinary Medicine (CVM). This 
favorable academic environment is further enhanced by geographical. agricultural. ecological. 
medical. public health. public attitude, technological. and industrial features which make it a 
favorable environment for establishing the Center. 

The establishment of the Center for Population Health Management at the University of Minnesota is 
eminently viable within the current CVM departmental structure. However. the proposed new 
department formed around the core of the faculty in the existing diagnostic laboratory, augmented 
with personnel from the swine. dairy, epidemiology, and public health groups would likely become 
united more rapidly given the existence of the Center. If an even more radical reorganizational move 
such as the affiliation of the Department of Animal Science with the CVM were to take place, the 
Center would provide a common focus for faculty with and without clinical veterinary training and 
expertise. This would belatedly acknowledge that the fields of animal science {and some facets of 
agricultural economics and engineering) are overlapping more and more with veterinary medicine in 
their educational, research. and extension roles. The overlap would create an opportunity for an 
exciting new synergy between the disciplines. This common focus of individuals with a broad 
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spectrum of skills is not only desirable but necessary in providing workable solutions to complex 
health- and productivity-related problems. 

By providing appropriate facilities, expertise. and support staff. the Center Will introduce innovative 
educational programs in professional. graduate, and continuing education. It Will initiate 
population-based programs in epidemiology and health management which address economic animal. 
companion animal, and human health issues. Center staff Will implement and manage a computerized 
learning resources center with centralized databases to give faculty, veterinary students. and 
practicing veterinarians access to a Wide variety of information systems. The infrastructure of the 
Center is necessary to the development of deductive learning skills through courses involving the 
principles of epidemiology, economics. and health informatics to be instituted into the professional 
curriculum With similar priority to traditional biomedical subjects. 

Three of the five areas of emphasis in the Minnesota CVM (avian. dairy, and swine) are 
population-based industries and Will provide a solid foundation for activities Within the Center for 
Population Health Management. Furthermore. while developing and coordinating research, teaching, 
and service activities. the Center Will also contribute to an atmosphere necessary in nourishing the 
areas of emphasis which transcend departmental lines, In particular, the CVM faculty recognizes that 
an expansion of canine/feline, a fourth area of emphasis, to a level of national prominence is possible 
only through studies of population and community medicine fostered by the Center. 
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B.2: GOALS AND OBJECTIVES OF THE CENTER 

The Goal 
To establish a Center as a model for the study of factors affecting the health and productivity of animal 
populations and their relationships to the health and well-being of individuals and communities. 

The ObJectives 
1. To develop a multi-disciplinary, inter-departmental research program which supports scholarly 

activity in population productivity and health management and provides a focus for CVM faculty 
and others with an interest in population medicine. 

2. To train professionals in population health management for both the private and public sectors. 

3. To develop a model for providing existing college faculty and veterinarians with training and 
on-going support in basic and applied aspects of animal population productivity and population 
health management. 

OBJECTIVE 1: To develop a multi-disciplinary, inter-departmental research program which supports 
scholarly activity in population productivity and health management and provides a focus for CVM 
faculty and others with an interest in population medicine. 
In particular, this program will include analysis of existing databases and the establishment. 
management. and analysis of new databases to support preventive veterinary medicine. These 
databases will identify real rather than perceived health-related problems which then require both 
basic and applied research initiatives in order to find workable solutions and promote profitability. 
Information generated by these research actiVities will drive the evolution of teaching and serVice 
actiVities throughout the CVM. 

This college has a high profile of achievements in the area of health management, as demonstrated by 
its internationally recognized computer software programs, PigCHAMP and DairyCHAMP. As part of a 
research program to identify factors which limit productiVity in food animal populations. (and thus 
direct research towards finding appropriate solutions). the software has been distributed under a 

data-sharing arrangement to producers, veterinarians. feed companies, and consultants. In addition 
to providing a means for creating very large epidemiologically-accurate research databases at a 
relatively modest cost. the design and commercial use of these programs has established industry
wide definitions and standards. 

Since its release in 1985, PigCHAMP has become widely used in North America and 20 foreign 
countries. The database features information on 800 North American herds for the 1988 calendar 
year. For many herds we now have four years' complete data. As time progresses, we continue to 
accumulate a research database comprising complete life histories of millions of indiVidual animals 
kept under different production systems. In addition to collecting purely biological data. we are 
constantly upgrading our software to gather enVironmental, management, and financial data. This 
enables researchers to answer questions concerning subclinical and clinical disease, and their 
relationships with productiVity, profitability, preventive therapy and the environment. In addition to 
its commercial and research applications, CHAMP software is also widely used in teaching programs 
in universities. technical colleges, and other tertiary educational institutions. Although DairyCHAMP 
was developed initially as a mainframe-based program in the 1970's, an advanced version for 
microcomputer use was released in 1989. 
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Faculty at the College of Veterinary Medicine also designed the first ever on-track database for the 
collection and analysis of training/racing injurtes in thoroughbred horses which Will likely be used on 
a national scale. 

The Minnesota CVM also has access to teaching hospital data (part of the VMDP and SNOVET 
programs), the Diagnostic Laboratory, and Minnesota Board of Animal Health and Department of 
Health Data. Unfortunately a lack of resources and suitably-trained personnel has prevented 
maximum utilization of these data sources in the past. However. given our considerable expertence 
and expertise in the design, development and use of CHAMP software. the Minnesota CVM is now 
ideally positioned to face the challenge of making hospital records, companion animal. and regulatory 
databases more accessible for epidemiological studies. Developing a curriculum for a short course in 

population health management offered to Minnesota faculty and veterinarians. and eventually to a 
national and potentially international audience, Will provide much of the initial impetus for improving 

current databases. (see objective 3). 

OBJECTIVE 2: To train professionals in population health management for both the private and 

public sectors. 
Students at the Center for Population Health Management Will be trained for leadership roles and will 
provide health management for animal populations including food, fiber, recreational. companion. 
and research animals. While centered around the basic aspects of population health management. the 
graduate program in veterinary population medicine Will incorporate sufficient flexibility for 
individuals to obtain in-depth training in one or more specialties concerning production, food 
processing, regulatory. educational. and public health issues. Alternative career opportunities for 
these professionals include academia, government research and regulatory positions, and industry. 

The University of Minnesota and the College of Veterinary Medicine have had a long and successful 
history of providing graduate (post DVM) training for veterinarians in both private 
practice/consultant, areas of herd health management and public practice. Many U of M graduates 
have been sought for new faculty positions in other veterinary schools. The former Veterinary Public 
Health program offered in conjunction With the School of Public Health graduated approximately 200 
DVM/MPH specialists prior to its cessation in 1987. However, because access to the School of Public 
Health programs continues. more than 10 veterinarians are currently enrolled in MPH and PhD 
Public Health programs. 

The potential for cooperation with other units within the university is relatively neglected by the 
CVM. Other disciplines and departments can provide specialized graduate courses, competent 
faculty to advise students on research projects. and resources for interdisciplinary research 
programs. Within the School of Public Health, the Divisions of Epidemiology, Environmental and 
Occupational Health, and Health Informatics can all make unique contributions to the activities of the 
proposed Center. As the use of modified genomes precipitates the need for epidemiological and 
ecological impact studies, cooperation with university groups which work with new biotechnologies 
Will become neccessary. Also. the utilization of faculty and resources from the School of Public Health, 
Carlson School of Management. Humphrey Institute of Public Affairs, Center for Human-Animal 
Relationships and Environment (CENSHARE), Departments of Animal Science, Food Science, Applied 
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Statistics. Agricultural & Applied Economics. Agricultural Engineering. and other schools and 

organizations throughout Minnesota. Will strengthen the quality of teaching and research in the CVM. 

OBJECTNE 3: To develop a model for providing existing college faculty and veterinarians with 
training and on-going support in basic and applied aspects of animal population productivity and 
population health management. 
Sta~e 1: In the first stage of the model's development. a core group comprising approximately 20 

individuals Will be selected and enrolled to proportionately represent academic, practice. and other 

veterinary interests across the state of Minnesota. The subsequent development and application of 
their interests. skills. and resources will serve as a foundation for an extensive faculty 
development/continuing education program. Focusing on a cross section of veterinary professionals 

will ensure deep and broad roots for the Center for Population Health Management. 

If. as advocated in Future Directions for Veterinary Medicine, the veterinary profession changes its 
focus from animal disease to animal health by the turn of the century, radical revisions of many types 
must be made within veterinary schools. Like most other veterinary schools. this college has a few 
faculty members with some expertise in certain aspects of population health management. but 
specialists are in short supply. Even if there were funds to create new positions, suitably-trained 
individuals simply do not exist in sufficient numbers to fill them. However, by combining the 
resources from academia, private. and public practice in Minnesota. the CVM plans to devise an 

intensive short course to train a core group of carefully selected individuals in specific aspects of 
population health management. These individuals will in turn provide a thrust for ongoing faculty 

' development and continuing education programs. 

Topics for the short course Will include clinical epidemiology, statistics. informatics. economics. 
quantitative clinical epidemiology, environmental evaluation. symptomatology. differential diagnosis, 

laboratory diagnostics. and therapeutic efficacy and safety. Although this training program Will initially 
be given to a select group of individuals. it will serve as a model for courses offered to an even wider 
audience. 

Sta~e 2: Having developed and offered the course in population health management to Minnesota 
faculty and veterinarians. the next step will be to offer a similarly-structured annual graduate level 

course in population health management to academics. veterinarians. graduate students. and 

regulatory personnel across the nation. Not only will this fill an existing educational void. but it may 
also generate substantial income. Similar "summer courses" in human epidemiology are offered at a 
number of tertiary educational sites around the country (e.g. Tufts University, Johns Hopkins. and 
University of Michigan). where many participants are veterinarians. or faculty and graduate students 
from veterinary colleges. Additionally, this course would act as a prelude to a full-time or intermittent 
graduate degree with the opportunity for field-based research in the student's place of permanent 
employment. 

5 



c 
8.3: IMPLEMENTATION OF CENTER OBJECTIVES 

OBJECfiVE 1: To develop a multl-discipllnary, inter-departmental research program which supports 
scholarly activity in population productivity and health management and provides a focus for CVM 
faculty and others with an interest in population medicine. 

Or~anization 

The Center Will be led by a Director responsible for developing and implementing programs. This Will 

include developing budget and research proposals. providing financial overview, and working With 
CVM departments and collegiate units to recruit interested faculty. Members of the existing Health 
Care Delivery Advisory Group (HCDAG) Will form the core of an internal advisory committee which 
Will advise the Director in formulating and implementing scientific objectives. The HCDAG currently 
oversees the software development. program distribution. research. and teaching activities associated 
with Pig- and DairyCHAMP. Interested research faculty from other CVM departments. Health 
Sciences. College of Agriculture. and other cooperating university units Will constitute the remainder 

of the committee. 

Areas of research 
The focus of the research program in population health management Will be providing workable 
answers to what in most instances. have become complex problems. In its research, the program 
will use techniques integral to epidemiology and economics. These techniques require that studies 
are conducted in the "real world" setting (e.g. veterinary hospital. clinic, farm) as opposed to an 
experimental setting. Disease may well be only one of numerous factors impinging on animal 
productivity or welfare. and thus newer. multivariate statistical techniques Will be required to 
determine others. The objectives of these studies Will not be to conduct investigations according to 
Koch's postulates. nor to prove that there is a highly significant numerical difference between the 
results of treatment A and treatment B. Rather. the studies conducted through the research program 
will determine which treatments are more likely to produce greater profits. and which are more 
practical for a particular farmer or owner depending on management skills and financial and land 

resources. 

Some specific areas of research that will be emphasized in the Center for Population Health 
Management: 

• Identify factors associated with success in animal production systems rather than concentrate 
only on factors associated With failures. 

• Analyze the veterinary practitioner's contribution to diagnosis, management. and prevention of 
disease: analyze the accuracy and predictive value of diagnostic methods: analyze efficacy and 
safety outcomes of therapeutic and prophylactic interventions: analyze the role of environmental 
factors in the onset and course of disease. 

• Introduce epidemiological techniques to current and future issues in animal welfare. 
• Research epidemiological approaches to solVing genetic disease problems. 
• Explore factors associated with alternative fanning systems. especially issues related to 

chemical-free food animal production. 

• Examine the impact of new developments (including products of biotechnology) on the livestock 
Industries. 

• Develop more effective health and productiVity monitoring systems. 
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• Manage economic studies on the ways in which diseases affect the overall allocation of resources 

for livestock enterprtses. 

• Design studies to explore societal questions regarding perceived environmental hazards where 
animals are used as monitors or surrogates for human exposure: for example, non-ionizing 
radiation, large-volume incinerators, ground and surface water contaminants. and other chemical 
contaminants, such as lead and radon. 

OBJECfiVE 2: To train professionals in population health management for both the private and 
public sectors. 
Faculty who teach the philosophies and techniques of population health management must recognize 
that the completion of a DVM degree or even post-graduate DVM training does not represent the 
completion of an education, but simply the completion of formal schooling. In light of this, the 
emphasis in DVM curriculum will be to ensure that students recognize the value of considertng all 
individual animals as part of a population, whether a household or feedlot. They must learn to 
determine how the individual animal's health status reflects the overall health and productivity status 
of the parent population. This will involve separating the effects of random vartations from vartations 
in health and productivity due to disease and management. 

The CVM will strengthen its DVM curriculum by: 
• Improving the course in Epidemiology currently taught to all freshmen to include: 

• 

• 

- the development of quantitative and computer skills, particularly as they relate to problem 
solving and the use of existing or self-developed databases 
the study of appropriate research techniques and 

- the expansion of sections relating to crttical evaluation of vetertnary literature and computer 
software. 

Introducing clinical epidemiological techniques into medical and surgical courses. These will 
include the most appropriate diagnostic and therapeutic strategies based on sound observational 
and epidemiological principles rather than intuition. 
Incorporating existing databases such as Pig- and DairyCHAMP in species-related herd/flock 
health courses. Students would learn how to relate clinical and production data using simulation 
models, decision analysis software, and other programs to provide workable answers to their 
clients' problems and recommend preventive measures based on proven epidemiological and 
economic principles. A model for this approach already exists in the elective Advanced Dairy 
Herd Health Monitoring course offered to senior students since 1984. 

• Revising existing courses in Vetertnary Community Medicine and Veterinary Public Health 
Clinics to reflect current and emerging problems related to issues such as the safety of foods of 
animal origin, zoonotic diseases, and environmental health problems. These revisions are 
neccessary as the proportion of veterinarians entering public practice rises. particularly as 
agencies recognize that veterinarians are uniquely trained to fill some of their needs. 

Building on the current strengths of the existing graduate programs at the University of Minnesota 
(e.g. M.S., M.P.H .. Ph.D.). post-graduate training in population health management would be offered to 
both private and public sector veterinarians. The new graduate field in veterinary population 
medicine would provide the nucleus and incentive for interested faculty to expand their interests and 
capitalize on the many resources which exist within Health Sciences, the College of Agriculture, and 
other university units. 
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Veterinary medicine has not always recognized the benefits of interdisciplinary collaboration. The 
problems of today and tomorrow inevitably require that a team approach to finding solutions be 
undertaken. Thus the emphasis on graduate training in population health management will be to 
design flexible graduate and research programs to fit the needs of both individual students and their 
current or potential employers. For cases in which current employment precludes full-time graduate 
study. intermittent graduate degree studies would be introduced. This track of study would include 
short courses offered at convenient times. and field-based research projects. 

OBJECTIVE 3: To develop a model for providing existing college faculty and veterinarians with 
training and on-going support in basic and applied aspects of population health management. 
Attempting to provide all our faculty members with training in population health management at the 
outset would be a mistake. Many would resist the change, others would be indifferent. and there is 
not the manpower or resources to carry out such training. During the past several months. however. 
discussions in the planning process have identified a number of individuals in each department in 
this college who have the interest. motivation. and potential to further develop their skills in 
epidemiology. statistics, informatics. economics. and related subjects central to population health 
management. 

Another group of highly-motivated individuals also exists in food and companion animal private 
practice in the state. This group has access to animal heath. production. and clinical record 
databases. Practitioners using their own databases to learn epidemiologic principles can proVide 
further motivation for them to become involved in the core group. Furthermore, their databases are 
accurately representative of animal populations and would positively contribute to those available in 
the teaching hospital. 

The initial training courses Will include groups of 20 indiViduals from academia, private. and public 
practice. who Will receive intensive training in epidemiology, statistics. informatics and economics. 
The Director of the Center for Population Health Management will develop the course. and members 
of the DiVision of Epidemiology, Public Health. and Food Safety Will teach it With the assistance of 
experts in population health management from other veterinary schools in North America. The 
training Will illustrate principles With abundant numerical examples. This exercise will give 
participants confidence in data management and a problem solving approach to learning. Members of 
the DiVision of Epidemiology. Public Health, and Food Hygiene recently (September, 1989) developed 
and taught a very successful course that was organized along similar lines for a comparable mix of 
veterinarians in academia, public and private practice in North Africa. 

The Center Will offer this course tWice a year in each of three years. University of Minnesota faculty 
and veterinarians in public and private practice Within the state Will be the exclusive participants in 
the first year. In the second and third years. the course Will be opened to faculty and veterinarians 
throughout North America. By the end of the third year. having offered the course on six occasions. 
and provided training to approximately 120 indiViduals With the support of the Pew Charitable Trust. 
the course Will be refined sufficiently to justify offering it to university faculty. veterinarians. and 
graduate students worldWide and charging a fee similar to the human epidemiology summer courses 
mentioned above. 
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Participants will be limited to 20 per course in the early years. Our existing facilities can easily 
accommodate that number without having to rent space and resources outside the college. For 
example, during practical sessions, course instructors might assign half of each class to the 
departmental computer laboratory, while the remaining students would carry out assignments on 
hand calculators, visit CHAMP or hospital databases, or perform other data-gathering exercises. Also, 
this will be a learning experience for staff as well as students, and it will be important to maintain a 
low instructor/student ratio. In a course like this with a mixture of participants from different 
professional backgrounds, it is important to encourage open discussion and exchange of views. Such 
interaction which rarely occurs in larger groups could enhance the quality of these smaller groups. 
Because textbook examples of population health management studies and problems relating to most 
non-food animal species are quite rare, instructors will need to give extra time and effort to gleaning 
participant input into the development and refinement of new examples and data sets that Will be 
essential to the long-term success of the course. 

9 



8.4: NATIONAL IMPUCATIONS OF THE CENTER 

The activities described in this proposal address the needs of both the veterinary profession and 
veterinary medical education nationally in many ways. 

By providing a formal setting for existing and proposed activities within this CVM, the Center for 
Population Health Management Will provide the veterinary profession with a model for the upcoming 
revolution from a focus on animal disease to animal health in all its dimensions. In some areas of the 
profession such as swine medicine, the revolution is well under way because of economic pressures 
and the greater expectations that pork producers have of their veterinarians and consultants. In 
academic circles, relatively isolated from the forces which mold society, change has been historically 
slow to come. The underlying concept of this Center is to bring together individuals from academia 
and private and public practice and provide them With the fundamental skills of population health 
management. By exchanging ideas and views, indivtduals from different domains of the profession 
can gain a more complete understanding and appreciation of the opportunities and constraints which 
govern their own and each other's professional lives. This exchange will in tum direct the profession 
to better serve the needs of society. 

The educational efforts of the Center will promote an environment of professional exchange through 
specially-designed short courses and graduate training in population medicine. The Center will also 
provide opportunities for developing structured approaches to problem-solving at all levels of 
veterinary education. By encouraging participation from other veterinary colleges, we plan to use our 
own experience to help faculty from other institutions make the transition to a new perspective of 
animal health. At the same time we Will continue to expand and improve upon our excellent track 
record in graduate education which trains government veterinarians and consultants, and faculty for 
colleges of veterinary medicine throughout the nation. 

Once the short courses have trained the backlog of existing professionals wishing to gain an 
orientation in population health management, they will evolve into an annual summer school for 
graduate students. college faculty, and veterinarians. In the summer school, individuals can return to 
the institution for further training through beginning, intermediate and advanced courses. A 
participant's satisfactory performance in a series of these summer courses might even lead to a 
research project carried out in conjunction with the individual's normal occupation and possibly to a 
Master's degree. 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

Professor Kevin A. Janni 

Department of Computer Science 

Institute of Technology 

March 25, 1993 

4-192 EE!CS Building 
200 Union Street S.E. 
Minneapolis. MN 55455-0159 

612-6254002 
Fax: 612-625-0572 

Chair, Physical Sciences Policy & Review Council 
Graduate School 
322 Johnston Hall 

Dear Professor Janni: 

Thank you for your letter of March 5, 1993 in which you have asked for 
clarifications on the coursework only option for the Master of Science degree in 
Computer and Information Sciences. I have enclosed some general remarks on 
the proposed degree program and answers to the questions that the Council has 
raised. 

With the Council's approval, we would like to implement the program in fall 93. 

cc: Dean Kenneth Zimmerman 
Professor K. S. P. Kumar 

Sincerely, 

~7~ 
Wei-Tek Tsai 
Associate Professor and 
Director of Graduate Studies 
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General Remarks on the Coursework Only M.S. Degree 

This program is directed toward working professionals located in the 
Twin Cities metro area, Rochester, Chippewa Falls, WI and other 
locations. The admission requires a minimum of six months of full time 
work experience in a computer science related field in addition to the 
gpa requirement stated in the program outline. 

These students take their course work over the UNITE Instructional 
Television system and students in Rochester supplement the UNITE courses 
by taking face to face courses that are offered in Rochester. 

These students are graded along with the students taking courses on
campus and are held to the same performance standards, as has been the 
practice in UNITE classes since 1970. 

Since working professionals are engaged in research and development work 
and write technical reports regularly as part of their job and it is 
difficult to meet periodically with the faculty advisor to review the 
progress of the papers, the Plan B papers requirement is omitted. 
Instead, they substitute 8-9 credits of course work. 

The course requirements for these students are essentially the same as 
for the on-campus students. 

While it is our expectation that this is a terminal degree and that the 
working professionals in this program have no intention of going on for 
a doctoral degree, there is always a remote possibility that a very 
talented individual might choose to do so. 

We intend to publicize this program in the industrial community and 
restrict admission to working professionals only. 

More working professionals would like to participate in a University of 
Minnesota Computer Science program rather than the videotape program of 
Idaho or the very narrowly focused program offered by some private 
Universities in the metro area. Adoption of the proposed coursework 
only option would be of great benefit to the working professionals in 
the State. It fits in with the recommendation of the MSPAN report and 
the expressed intent of the administration to provide these types of 
programs to the working professional. 
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Response to the questions 

The coursework only program is limited to the working professional and 
it is possible to put an identifying flag on the admissions file to 
differentiate this student from the regular student. 

Students entering this program are already employed and the interests of 
the company are for their employees to take high quality courses from a 
nearby University. In the Twin Cities metro area, Rochester and 
Chippewa Falls, University of Minnesota is the preferred provider. 

There are many working professionals in the computer industry who have 
designed complex systems and are good at what they are doing. This 
program provides an opportunity for these professionals to work towards 
a masters degree. 

It is our expectation to propose a professional master of computer 
science degree in the next two years. The admission requirements will be 
essentially the same as for regular students with the industrial 
experience offsetting the slightly lower gpa requirement. The degree 
requirements will remain essentially the same as the current proposal. 
Granting approval for the current proposal would help us meet an 
immediate need in industry while giving us adequate time to get approval 
from the Graduate School and the Higher Education Coordinating Board for 
a professional master of computer science degree. 



.. UNIVERSITY OF MINNESOTA 

March 5, 1993 

Office of the Vice President for Research and 
Dean of the Graduate School 

Professor Wei-Tek Tsai 
Director of Graduate studies, 

Computer and Information Sciences 
Department of Computer Science 
4-192 EE/CS Building 
East Bank campus 

Dear Professo Tsai: 

322 Johnston Hall 
101 Pleasant Street S.E. 
Minneapolis, MN 55455-0421 

612-625-3394 
Fax: 612-626-7431 

As you know, the Physical Sciences Policy and Review Council 
discussed the proposal for a coursework only option for the 
Master of Science (M.S.) degree in Computer and Information 
Sciences at its winter quarter meeting. The result of the 
Council's discussion was a decision to return the proposal to the 
program. The Council, while supportive of the program's effort 
to develop a terminal coursework only degree, needs clarification 
on several points. 

First, it was unclear to the Council how the proposed coursework 
only track differed from the existing Plan B option for the 
program's M.S. degree. Since the coursework only track also 
included a "project," it was unclear how this effort was 
different from the Plan B project. There was a question about 
the effect of a coursework only track on the Plan B master's. 

Some concern was expressed over allowing differential 
requirements (including admission requirements) for students 
seeking the same degree. It was unclear to the Council how the 
program and prospective employers would distinguish between 
students pursuing the Plan B M.s. degree and those completing the 
degree under the coursework only track. Council members wanted 
to know what were the intellectual and pedagogical reasons for 
permitting this differentiation in requirements for the M.S. 

A coursework only option at the master's level has to date been 
approved only for the terminal, professional Master of 
Engineering degree, or other specially designated degrees. Will 
students who complete a coursework only M.S. in computer and 
Information Sciences be allowed to continue on for the Ph.D. in 
that field? How many students are likely to pursue subsequent 
doctoral study? 

The Council supports and encourages the program's efforts to 
serve the needs of a special clientele at the University. The 
proposal, however, appears to seek a temporary solution within 
the framework of the program's extant M.S. degree to meet an 
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immediate need in industry. What are the proqram•s lonq ranqe 
plans in this reqard and the expected timeframe for achievinq 
them? 

The proqram•s response to the above questions by mid-April should 
lead to the proposal's further consideration at the sprinq 
quarter meetinq. Please call me (625-3108) if you have any 
questions or wish to discuss the Council's discussion of and 
concerns about your proqram•s proposal. 

Sincerely, 

\42vut H . Jdnn ll If 
Kevin A. Janni 
Associate Professor and Chair, 

Physical Sciences Policy and Review Council 

KAJ/vf 

cc: Professor K.S.P. Kumar 
Vice President and Dean Anne c. Petersen 
Dean Kenneth Zimmerman 
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MEMORANDUM 

Department of Computer Science 

Institute of Technology 

TO: Physical Sciences Policy and Review Committee 

FROM: Wei-Tek Tsai, Director of Graduate Studies 

4-192 EE!CS Building 
200 Union StreetS .E. 
Minneapolis, MN 55455-0159 

612-625-4002 
Fax: 612-625-0572 

RE: Coursework Only Option for M.S. in Computer and Information Sciences 

At its meeting on January 22, 1993 the Computer Science faculty approved the 
attached coursework only option for M.S. in Computer and Information Sciences. 
I request that the Policy and Review Committee and the Graduate School 
Executive Committee approve this program to be effective to admissions for Fall 
1993. 

In the Major field section, the requirement of 20 credits from a selected list of 
courses is to ensure that all graduate students in Computer Science satisfy the 

' breadth requirement. 



COURSEWORK ONLY OPTION 
FOR M.S. IN COMPUTER AND INFORI\1A TION SCIENCES 

ADMISSION 

All admission recommendations made by the department are subject to review by the 
Graduate School whose decision is final. The departmental recommendation follows the 
operational guidelines given below. 

Each applicant must have a B.S. or B.A. in computer science or a related field. He/she 
must have an undergraduate gpa of 3.0 or better. Those who have taken courses after 
their bachelor degree must maintain a gpa of 3.0 or better. Each applicant must have six 
months equivalent of full-time computer-related industrial experience before application. 

Requirements for the Decree 

Candidates for this degree must complete a minimum of 44 quarter credits in graduate 
courses with the minimum number of credits in the major and minor fields as shown 
below. 

Major Field: A minimum of 28 quarter credits which must include 20 credil<; from at 
least 4 different areas from the following list. 

Theory of Computation and Algorithms: 5122 8401 8403 
Numerical Algorithms and Software: 5001 5302 5304 5305 
Programming Languages and Software Engineering: 5107 5180 5504 5505 
Systems: 5104 5211 5502 5703 
Artificial Intelligence: 5512 5521 5531 5571 
Computer Architecture and CAD: 5205 5280 5281 

Minor Field: A minimum of 9 quarter credits of coursework outside CSci in a single 
department of the Institute of Technology (e.g., EE, Math, Stat, IEOR, etc.) for a 
designated minor 

or 

Supportinc Pro1:ram: A minimum of 8 quarter credits of coherent coursework outside 
CSci in a field within the Institute of Technology, Management, Cognitive Science and 
other related fields. 

There will be a final oral examination administered by a committee of three faculty 
members. 

All degree candidates must maintain a gpa above 3.0 after completion of 12 credits. 
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A. Executive Summary for Board of Regents 

Proposed Program: 

Program Length: 

Program Description: 

Scientific Computation, Ph.D. and M.S. 

Ph.D. , at least 47 course credits plus 36 thesis credits; 
M.S., Plan A, at least 28 course credits plus 16 thesis credits 

Scientific Computation is gradually emerging as an important field of its own in 
academia and industry. In the last decade, it has become clear that to solve a given 
scientific problem often requires knowledge that straddles several disciplines. Many 
students would be well served by an interdisciplinary program that provides a new 
combination of studies for solving today's scientific computational problems. The 
proposed degree program builds on the strength of existing programs in formulating real 
problems based on the physical system or the traditional discipline, and it augments the 
segments relating to mathematical and numerical modeling by providing state-of-the-art 
theories and techniques for scientific computation in an integrated manner. 

On this campus, a graduate degree program in Scientific Computation will 
provide new opportunities and options for graduate training in the problem-solving 
process described above and for integrating advances in all segments of the process into a 
coordinated program of course and thesis study. The philosophy of the Scientific 
Computation Program will be that we offer a new interdisciplinary path of formal course 
and examination requirements toward a Ph.D or M.S. degree, and this path should also be 
augmented by a strong participation in one of more traditional disciplinary departments. 

The establishment of graduate degrees in Scientific Computation is consistent 
with the mission of the University of Minnesota as the leader in graduate education in the 
state. Scientific computation is emerging as an important field as computer simulations 
become part of the basic methodology for doing research in the physical, biological, and 
social sciences and engineering. Doctoral programs are beginning to be established at 
many leading institutions throughout the country, including California Institute of 
Technology, Florida State University, University of Illinois, University of Michigan, Rice 
University, and Stanford University. By moving to establish a doctoral degree and an 
M.S. in Scientific Computation, the University of Minnesota will be placing itself among 
the growing number of institutions to recognize the importance of this emerging field and 
the advances to which it can contribute in a variety of scientific disciplines. This 
movement is particularly appropriate at the University of Minnesota because of our 
traditional leadership in supercomputing and high performance computing, including a 
history of interdisciplinary cooperation in strong research programs. 

The graduate degree program in scientific computation will encompass course 
work on the fundamental principles necessary to use intensive computation to support 
research in the physical, biological, and social sciences and engineering. Most course 
work requirements can be satisfied with existing graduate courses in relevant disciplines, 
taken in new combinations, and a new Project-Oriented Research Seminar will be 
created. There will be a special emphasis on research issues, state-of-the-art methods and 
the application of these methods to outstanding problems in science, engineering, and 
other fields that use scientific computation, numerical analysis and algorithm 
development, high-performance computing tools, supercomputing and heterogeneous 
networks, and visualization. 
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Hfcber Educadon Coordinatfnc Board 
AppiJcatlon Form for New Academic Program 

(See Attached Instructions) 

COVER SHEET 

1) lnstitution(s) Name 1) UniversityofMinnesota 
Twin Cities Campus 

2) ______ _ 

If more than one institution, this is a 
joint cooperative __ 
program (see instructions) 

2) Program Tide (include degree, if applicable) 
Sdentiftc; Computation. fh:D. and M.S. 

Pnvate Institution Applicant only: 

Does this institution have Private 
Institutions Registration (PIR) 
approval to offer this program? 

Yes_ No_ 
In _~!_rocess 

Classification of Instructional Program (CIP) code number: __ 

3) Program Location: to be offered at main campus only DJ 
to be offered at other locations (specify locations) __ 

C 4) Implementation Date: u soon u popjble 

5) Program length: (aeditS) Ph.D" at lcgt 47 course gedig plus 36 
tbesis qedits; M.S .. Plan A. at least 28 course 
credits plus 16 thesis credits 

6) Number of graduates at full operati~ bard to estimate Cnew fteldl 

7) Governing Board approval date: ------

8) Brief Program Descriptio~ 
., -

The graduate degree program in -scientific computation encompasses 
course work' on the fundamental principles necessary to use intensive 
computation to suppon research in the physical, biological, and sodal sciences 
and engineeriril- ·Most course work requirements can be satisfied with existing 
graduate courses in relevant dlscipUnei, taken in new combinations, and a new 
Project-Oriented Research Seminar will be created. There will be a special 
emphasis on research issues, state-of-the-an methods and the application of 
these methods to outstanding problema in science, engineering, and other 
fields that use scientific computation, numerical analysis and algorithm 
development, high-performance computing tools, supercomputing and 
heterogeneous networks, and visa~alfzation. 
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c. Four questions for HECB 

Index 

C.l. Is the program necessary? 4 

C.2. Is the program a needless duplication? 5 

C.3. Is it beyond the capability of the institution's resources? 8 

C.3.a. Courses 8 

C.3.b. Faculty 9 

C.3.c. Physical Facilities 11 

C.3.d. Information Services 11 

C.3.e. Projected Costs of the Program 12 

C.3.f. Support for Graduate Students 13 
Admission requirements and admission process 15 

C.4. Is it within the mission of the institution? 16 

C.l. Is the program necessary? 

Scientific Computation is gradually emerging as an important field of its own in 
academia and industry. In the last decade, it has become clear that to solve a given 
scientific problem requires knowledge that straddles several disciplines. For instance, a 
mechanical engineer needs to know the traditional topics in his area but he must also be 
able to efficiently use the sophisticated supercomputer machinery available, as well as the 
best available numerical techniques to solve the large scale numerical problems that arise 
in his simulations, and finally some visualization tools. Fresh Ph.D. graduates entering 
the work force in industry often have to retrain themselves to get acquainted in topics that 
are crucial to their work. These developments have started to be heeded in academic 
circles and are resulting in many universities either offering a degree in 'scientific 
computing' or in the process of creating one. Some of these universities are: University 
of California at Davis, Florida State University, University of Illinois, University of 
Michigan, Princeton University, Rice University, and Stanford University. 

The computer is leading into new insights in many disciplines, including, for 
example, mechanics, integrated circuits, biological evolution, chemical kinetics, 
economics, management, and education. Scientific computation is gradually becoming a 
full fledged partner to experiment and theory as a scientific methodology as it is 
becoming almost inevitable to use sophisticated computer machinery and computer 
methods in these applications. For example, computer simulations of fluid flow around 
an airplane are less expensive than traditional wind tunnel techniques, and they are also 
sometimes the only design tool. 

Currently, traditional programs fail to offer the adequate interdisciplinary 
knowledge that is required in solving today's scientific problems. As a result, new 
graduates must often acquire the needed knowledge on their new jobs themselves. 
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The two questions that may have emerged from the above ~sc_ussion are: ~ 1) what 
is scientific computing and (2) why is it important to define ~cie~t~fic comput~ng as a 
separate discipline? According to Golub and Ortega. [Scien~I~I~ Compuu~g ~~d 
Differential Equations, Academic Press, 1992] a workmg defmltlon for Scientific 
Computing is that it is "a collection of tools, techniques and theories required to solve on 
a computer models of problems in science and engineering." Numerical and ap~lied 
mathematics constitutes the best established part of these tools and they are at the basis of 
any scientific modeling. As the use of computers became widespread, new numerical 
methods had to be developed, as well as new mathematical analysis tools and new 
techniques for exploiting advanced computer hardware (e.g., parallel compu~er~, 
visualization). The complexity of this collection of tools has become such that It IS 
simply impossible to offer them in an integrated '!'ay ~~ a tradition~ curriculum, s~y ir: ~n 
engineering department. As a result several umversities are startmg to define scientific 
computing as a separate discipline. The University of Minnesota, which has a very 
strong engineering school and one of the best supercomputing environments in the nation, 
is well placed to play a leading role in this trend. 

C.2. Is the program a needless duplication? 

Unlike what is now regarded as traditional computer science, the proposed degree 
program would attempt to focus on the whole computational (i.e., algorithms-based) 
process required in solving a given scientific problem. The students in this program will 
have an interest in developing conceptual frameworks, experimental designs, and 
analytical approaches for tackling seemingly disparate problems that share a common 
deep structure at the computational level. Currently non-degree programs exist in various 
departments in the form of a minor or a specialization in computational aspects added to 
their own discipline-based degree programs. However, applications of advanced 
computational methods to the respective scientific questions require adequate training in 
computational skills, which can be made possible with a truly interdisciplinary 
cooperation between many fields of natural, social, biological, and health sciences, in 
addition to engineering and computer science. A working definition of Scientific 
Computation would be an entire process of problem-solving in which (1) a problem is 
formulated in the physical system, be it manufacturing, monetary, or biochemical; (2) the 
problem is parameterized by mathematical modeling; (3) an algorithmic solution is 
sought where implementations of efficient solutions and/or architectural structure of the 
computing environment become important; and (4) the appropriate interpretation and 
presentation of the results are prepared, where scientific visualization or statistical 
analysis can be useful. Although some segments of (but not all of) this process have been 
emphasized by various departments, their efforts have never covered the entire process. 
For example, the existing disciplines have traditionally focused on the problem 
formulation and the interpretation of the results. The mathematical sciences have 
typically emphasized mathematical models and their properties. The computing sciences 
have sought efficient algorithms and computer architecture. 

The proposed degree program does not duplicate existing programs, rather it 
builds on their strength in formulating a real problem based on the physical system, and 
to augment the segments relating to the mathematical modeling through interpretation of 
the results by providing the updated theories and techniques in an integrated manner. An 
alternative to having such a program implies that students will have to seek various 
disciplinary courses and/or degrees including many specialization areas which are not 
necessarily of use to them in a potentially lengthy graduate education. 

On this campus, a formal degree program in Scientific Computation does not exist 
and is needed because without such a program students cannot be adequately trained in 
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the problem-solving process described above and to be abreast of the advances in all 
segments of the process. 

An example from economics 

We will describe how the techniques that will be taught in a doctoral Scientific 
Computation program can be applied to solve a substantive problem i~ E~onomics. yve 
chose an application from economics to underscore the fact that the scientific computmg 
techniques used in this area are similar to those of the better established ones such as 
Computational Fluid Dynamics. This application will involve deriving decision rules for 
an optimizing agent that can be used to predict the effects of alternative government 
policies. 

Problem Statement 

It is now widely recognized in the Economics literature that predicting the effects 
of alternative policy recommendations can be accomplished using behavioral rules that 
remain invariant to the proposed class of interventions. An example of a specific 
intervention that is likely to impinge on the behavior of many economic agents is the 
proposal by the incoming Clinton administration to implement a set of investment tax 
credits in order to spur GNP growth. This proposal has found support from many 
academic economists, including Nobel prize-winning economist Robert Solow from MIT, 
who, in a recent invited lecture at the University of Minnesota, argued that such 
investment tax credits should be aimed at equipment investment, since the U.S. economy 
is "over structured." The problem we will focus on is how to predict the effects of the 
proposed investment tax credits on the new investment decisions of a major business 
concern in Minnesota, namely, Northwest Airlines. 

Solution, Estimation, and Inference 

Having formulated a mathematical model and described the conditions under 
which it has a solution, we must now calculate the solution to this problem. In this way, 
we will obtain the behavioral rules that will be used for policy analysis. One approach to 
solving a dynamic optimization problem under uncertainty is to use dynamic 
programming methods (provided the problem at hand admits a finite set of state 
variables) and to derive the unknown policy functions by means of iterations on valuation 
functions in a discretized state space. Other approaches involve using a calculus of 
variations approach, and solving stochastic Euler equations in order to derive the 
unknown policy functions. (This approach rules out the existence of choice variables that 
take on discrete values.) However, there is an additional wrinkle to the economist's 
problem because typically s/he does not know for certain the nature of various functional 
forms (such as production functions that show how labor services and the services from 
various capital goods, including aircraft, are combined to produce airline services), and 
other parameters such as discount factors. Instead, observed or historical data on airline 
costs and revenues must be used to infer the nature of these functional forms and to 
estimate the unknown parameters. Such estimation typically involves maximizing a 
nonlinear, multi-dimensional criterion function that is derived from the probability 
distribution for such endogenous variables as investment, the demand for labor services, 
the demand for airline services, etc. Another feature that deserves mention is that the 
economist's problem typically involves storing and processing large datasets of historical 
or observed values for the variables of the model, and using parts of these datasets as 
inputs in the nonlinear solution and estimation problems. 
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It is crucial to emphasize at this point that the techniques that will be taught in a 
doctoral Scientific Computation program will be extremely useful for implementing the 
solution and estimation of the mathematical model formulated in the previous section. 
Indeed, it is precisely the difficulty in developing fast and efficient computer algorithms 
for solving dynamic stochastic optimization problems, and algorithms for locating the 
optimum of highly nonlinear, multidimensional surfaces that impedes progress in solving 
many substantive problems in Economics that would be addressed otherwise. 

Policy Simulations 

Suppose we have been successful in developing a quantitative model that shows 
how the investment demand by Northwest Airlines will be affected by a variety of 
factors, including interest rates, labor costs, the cost of new capital (which, in this case, is 
determined by the investment tax credit), and other prices and tax variables. Then we can 
simulate our mathematical model to determine how the demand for new aircraft, or other 
capital equipment used by ground crews, for example, will change with alternative values 
for the investment tax credit. At this stage, we fix functional forms and unknown 
parameters at their estimated values found in step 3, and only alter the tax credit 
parameters. However, we must resolve the model in order to determine the decision rules 
that are appropriate for the new tax credit rules or parameters. Thus, the existence of fast 
and efficient algorithms for solving dynamic stochastic optimization problems is 
important at this stage as well. 

Displaying Results 

Up to this point, we have not mentioned the usefulness of sophisticated graphics 
facilities for analyzing this problem. Such graphics facilities can have uses at a number 
of points, including in step 3 for visualizing the multi-dimensional surface that must be 
maximized during the estimation stage. We can also use graphics facilities for displaying 
the policy simulations, and the results of estimation and inference. For example, we 
could use such visualization techniques to determine the properties of alternative multi
dimensional production functions and cost functions. 
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C.3. Is it beyond the capability of the institution's resources? 

C.3.a. Courses 

Since Spring 1992 our program has developed a sequence of interdisciplinary core 
courses suitable not only for students with a formal minor in scientific computation but 
also for many other graduate students who use scientific computation hardware and 
techniques for their research. We will offer these core courses on a yearly basis to insure 
that students needing them for progress toward a degree have them available. In addition 
we will create a project-oriented research seminar, SciC 8600 and SciC 8603, which will 
also be offered every year. The courses that will be offered every year are: 

SciC 8001. Parallel and High-Performance Computing 

Interdisciplinary overview of computer science aspects of scientific computation, 
both hardware and techniques. Topics covered include parallel computing; 
parallel architectures; parallel programming; restructuring compilers; parallel 
algorithms; graphics and visualization; data structures; non-numerical algorithms; 
networks; operating systems; and databases. (4 cr) 

SciC 8002. Advanced Numerical Methods 

Interdisciplinary overview of advanced numerical methods of scientific 
computation, emphasizing computational aspects. Topics covered include 
approximation methods for partial differential equations; numerical linear algebra; 
sparse matrix techniques; iterative methods; solution of eigenvalue problems; and 
case studies. ( 4 cr) 

SciC 8003. Modeling, Optimization, and Statistics 

Interdisciplinary overview of mathematical modeling, optimization, and statistics 
techniques for scientific computation. Topics covered include nonlinear 
equations and nonlinear optimization; statistics; control theory; modeling; and 
simulation. (4 cr) 

SciC 8600. Project-Oriented Research Seminar 

Lectures in scientific computation research by graduate faculty in Scientific 
Computation area and guest lecturers, each introducing his or her own research. 
(2 cr, may be repeated for credit-up to 4 credits; offered each Fall and Winter on 
an SIN basis only.) 

SciC 8603. Project-Oriented Research Presentation 

Interdisciplinary course consisting of graduate student presentations of their own 
research and/or plans The research project discussed will be under the direction 
of the student's adviser. (2 cr; offered each Spring on an SIN basis only.) 

In addition we have developed a one-credit interdisciplinary seminar course, which is 
offered every fall and spring and is fully supported by the University of Minnesota 
Supercomputer Institute: 
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SciC 8101. Supercomputer Research Seminar 

A series of interdisciplinary seminars in supercomputer research by distinguished 
invited lecturers who are national and international experts in the various fields of 
supercomputing research. Student work in the course consists of writin~ 
summaries and critiques of selected background articles and lectures. ( 1 credit 
per quarter; course may be repeated for credit-up to 4 credits.) 

Finally we have four other courses on the books, and these will be taught frequently
when lecturers are available-but not necessarily every year: 

SciC 8011. Scientific Visualization 

Basic issues in scientific visualization, 3D graphics, representation of scientific 
data, modeling, hardware for visualization, user interface techniques, commonly 
used algorithms and techniques for visualization, animation, examples of 
successful visualizations. (3 cr) 

SciC 8012. Symbolic Computing and Its Applications 

Applications of symbolic computing to large-scale problems in science, 
engineering, and other fields involving scientific computation; interaction of 
symbolic and numerical computing. Parallelism in symbolic computing. 
Illustrations with packages such as REDUCE or MAPLE. ( 4 cr) 

SciC 8013. Computational Aspects of Finite Element Methods 

Basic concepts in finite element analysis. Preprocessing: Geometric modeling, 
grid generation and refinement, and data structures. Symbolic algorithms for 
generation of stiffness and mass matrices. Post-processing: visualization. 
Parallel implementation of finite element techniques. Examples from structural 
analysis, thermal analysis, electromagnetics, and/or fluid dynamics. (4 cr) 

SciC 8090. Topics in Scientific Computation 

Selected special topics in interdisciplinary aspects of scientific computing. (4 cr) 

As explained in Section D.2, the course requirement for Scientific Computation 
will be composed of courses selected from the above list plus existing courses in other 
departments. A large number of suitable courses in other departments are already offered 
on an annual basis. 

Teaching relief support for SciC courses will be provided by the University of 
Minnesota Supercomputer Institute (see Section C.3.e. below). Thus the course load can 
be handled without requiring faculty specifically hired for the program. 

C.3.b. Faculty 

The University recognizes three levels of graduate faculty: examining, associate, 
and full. 

~x~.ining membership is a specia~ category of membership within the graduate 
1 faculty; It ~s mten~e~ as a permanent appomtment. .Except in special cases approved by 
..._, the Council, exammmg (E) members may be appomted to the graduate faculty only in 
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those programs that offer graduate courses but not graduate degrees. An associate 
member in a graduate program is a regular member of the University faculty in a degree 
granting program who holds the Ph.D. or equivalent doctoral degree and who has met the 
constitutional requirement of approval by the graduate faculty of the program with which 
he or she is associated. Examining status allows a person to teach courses and serve on 
examining committees but does not confer the right to serve as adviser for Master's 
students or doctoral candidates. Associate status, in addition, confers the right to serve as 
a Master's student's adviser. Full membership in a graduate faculty confers the right to 
teach courses and serve on examining committees and also confers the right to serve as 
adviser for Master's students or doctoral candidates. For full membership the nominee 
must have a strong research record demonstrated by significant refereed publications in 
which he or she has played a major role in guiding the research. Experience in teaching 
and advising of graduate students is highly desirable, though not mandatory. 

In our current status as a graduate minor program, the highest level of graduate 
faculty status in our program is examining membership. At an appropriate time, a 
committee on Graduate Faculty will be appointed by the Director of Graduate Studies. 
This committee will be asked to develop policies for graduate faculty membership at the 
associate and full level so that a graduate faculty for the degree program can be in place 
by the time the program receives all approvals. 

We currently have 40 faculty with examining membership on our graduate faculty 
as a minor program. This group of faculty is broadly representative of the field of 
scientific computation and covers several disciplines in the program. The current 
graduate faculty, arranged by college and by department within each college are: 

College of Agriculture C Agricultural Engineering Kevin Janni 

College of Biological Sciences 
Biochemistry 

College of Education 
Educational Psychology 

College of Liberal Arts 
Applied Statistics 
Economics 
Psychology 
Sociology 

Curtis L. Carlson School of Management 
Operations and Management Science 
Operations and Management Science 

Institute of Technology 
Aerospace Engineering & Mechanics 
Aerospace Engineering & Mechanics 
Aerospace Engineering & Mechanics 
Chemical Engineering & Materials Science 
Chemical Engineering & Materials Science 

Clare Woodward 

Lynne K. Edwards 

Gary Oehlert 
Sumru Altug 
Robert Cudeck 
Ronald Anderson 

W. David Kelton 
Michael R. Taaffe 

Graham V. Candler 
Anastasios Lyrintzis 
Tayfun Tezduyar 
Jeffrey J. Derby 
L.E. Scriven 
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Chemical Engineering & Materials Science 
Chemistry and Chemical Physics Program 
Chemistry and Chemical Physics Program 
Civil and Mineral Engineering 
Civil and Mineral Engineering 
Civil and Mineral Engineering 
Civil and Mineral Engineering 
Computer Science 
Computer Science 
Computer Science 
Computer Science 
Computer Science 
Computer Science 
Computer Science 
Computer Science 
Computer Science 
Geology and Geophysics 
Mathematics 
Mathematics 
Mathematics 
Mathematics 
Mechanical Engineering 
Physics and Astronomy 

Medical School 
Lab Medicine/Pathology 
Lab Medicine/Pathology 
Biochemistry 
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Matthew Tirrell 
Jan Almlof 
Donald G. Truhlar 
Gary Parker 
Charles C.S. Song 
Henryk Stolarski 
Vaughan R. Voller 
Phillip Barry 
Daniel Boley 
Anthony Chronopoulos 
David Fox 
Vipin Kumar 
Haesun Park 
Linda Petzold 
J.B. Rosen 
Youcef Saad 
David Yuen 
Bernardo Cockburn 
A vner Friedman 
Mitchell Luskin 
George R. Sell 
Suhas V. Patankar 
Charles Campbell 

Michael Altmann 
Stephen Rich 
David Thomas 

Consistent with the practice already established in our history as a graduate minor 
program, we will continue to welcome new faculty whose interests and commitment 
would improve the program. Continuing procedures for maintaining the graduate faculty 
membership list are discussed in Section D.5.a. 

C.3.c. Physical Facilities 

Each graduate student is expected to find space in the home department of his or 
her adviser and work in his or her research group. Many of our graduate faculty have 
projects at the University of Minnesota Supercomputer Institute (MSI). MSI has some 
offices, and Scientific Computation graduate faculty who have MSI research projects may 
request space, when available, at MSI to augment their home department space for 
students. 

MSI currently provides an office for the secretary of the graduate minor program 
in scientific computation. It is assumed that whoever is the DOS of the program will find 
suitable space for the program secretary in their home department. The office should 
have enough space to house the program files and working papers as well. 

C.3.d. Information Services 

We will develop a brochure geared to attract high-quality graduate students to the 
degree programs. The brochure will provide a brief overview of the course and 
examination requirements and an extensive overview of research opportunit 
ies. 
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As a graduate minor program we have already developed a student informational 
handbook for our current students. A new version of this will be prepared when we 
become a degree granting program. The handbook will summarize course and 
examination requirements in detail, it will discuss support issues and forms, and it will 
contain clear schedules of expected progress toward the degree and requirements for a 
student to remain in good standing in the degree program. 

C.3.e. Projected Costs of the Program 

With funding support committed by the Minnesota Supercomputer Institute and 
requested hereby from the Graduate School we can insure that our core course teaching 
load and program operations are covered adequately. 

We propose to offer three $8000 teaching relief packages for core courses or a 
larger number of smaller teaching relief packages for Scientific Computation courses 
under the control of the DOS, plus one $3000 TA. These relief packages will insure that 
faculty are available to teach the Scientific Computation courses needed by our students. 
The teaching relief packages would be provided to the department of the faculty member 
teaching a course in Scientific Computation to provide teaching relief in that department, 
i.e., so that the faculty member teaching in our program does not have to increase his or 
her total teaching load. Alternatively, it might occasionally be used for a visiting 
professor stipend. The teaching relief program was worked out in consultation with 
Acting Dean Gordon Beavers of LT. and Associate Dean Walter Johnson of LT., and it 
has been approved by Senior Vice President E.F. Infante. The administrators specified 
that no more than $8000 of teaching relief can be offered for any one course and that the 
graduate courses in our program should all be taught by faculty members (not graduate 
students). These stipulations will therefore become part of our program. With these 
stipulations, the $27,000 MSI grant package was approved by the MSI Planning 
Committee on November 11, 1992, contingent on the creation of a degree program in 
Scientific Computation. 

Recurring program expenses and the proposed source of income are shown below. 
These numbers refer to the first year. Where budgetary constraints permit we would hope 
for inflationary increases in subsequent years: 
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Income 

Expense MSI Graduate School 

Faculty teaching relief $24,000 $24,000a 

Teaching assistant 3,000 3,000a 
Seminar program SciC 8101 

15,000b (Fall and Spring) 15,000 
Supplies and operating costs 6,000 6,000 
Recruiting brochure 1,000 1,000 

Civil service, full-time 10,000 10,000c 
and fringe benefits 

Total $59,000 $42,000 $17,000d 

a Commited as discussed above. This money will be made as a $27,000 grant to the 
program by MSI, and it will be under the control of the Director of Graduate Studies of 
the Scientific Computation Program. 

b Estimated costs for Fall and Spring seminar series at MSI, including speaker expenses 
and 25% secretarial support. This is an ongoing program at MSI. 

cOne full-time executive secretary. 

d Currently, as a minor program, our Graduate School budget is $10,000 per year. We 
request an increase to $17,000 upon elevation to a degree granting program. 

C.3.f. Support for Graduate Students 

Two specific areas of support need to be discussed. First is support for students 
not associated with (or not yet associated with) a sponsored research project. Second is 
support for students in projects supported by research grants. For both types of students 
the Scientific Computation Program will maintain great flexibility - as is appropriate 
considering our interdisciplinary character and the wide variety of departments 
participating in our program. Throughout the University a variety of support patterns 
have emerged in different departments. To cite just one example, some departments tend 
to support first-year students (or first- and second-year students) as TAs and more 
advanced students as RAs, whereas others tend to reserve the T A experience for later 
years. 

The philosophy of the Scientific Computation Program will be that we offer a new 
interdisciplinary path of formal course and examination requirements toward a Masters or 
Ph.D degree, but that this path should also be augmented by a strong participation in one 
of more traditional disciplinary departments. Thus there will be two primary types of 
support pattern. One type of support pattern will involve support through federal 
fellowship programs in scientific computation or successful participation for competitive 
Graduate School or Doctoral Dissertation Fellowships in Scientific Computation. This is 
an important support type, not closely tied to disciplinary departmental support, and we 
expect it to play an important role in our program. The second support type is support 
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through a traditional disciplinary department- by T A •. ~ellowship, or RA. T~is will. be 
accomplished through a system of departmental affiliates. The rest of this section 
provides further details of one federal support option, from the. U.S. Dep.artment of 
Energy, that we have already put in place followed by a detailed overview of the 
proposed departmental affiliate program. 

Based on the proposal we submitted in October 1991, we have now officially 
been approved as a participating university in the U.S. Department of Energy (DOE) 
Computational Science Graduate Fellowship Program. The program is administered for 
DOE by Ames Laboratory. The program is designed to provide incentive and 
encouragement to students with outstanding academic records to continue their doctoral 
studies in preparation for careers in computational science. The program offers a 
minimum of $18,000 annual stipend and payment of tuition and fees for doctoral study in 
scientific and technical disciplines using computational science methods. The program is 
open to U.S. citizens and permanent resident aliens who have completed their first year of 
doctoral study. Appointments are reviewed annually and may be renewed up to a limit of 
four years. This program allows the University to accept students with fellowship 
awards, which means that University of Minnesota graduate students' programs are pre
approved for these awards. (Of course they must still compete with other students who 
also have acceptable study program plans.) Fellowships are awarded for one-year 
renewable terms from September 1 through August 31 in support of full-time graduate 
study and thesis research in the United States. Study and research under the fellowship is 
to be conducted in the applied science and engineering disciplines with applications in 
high-performance computing. Graduate students expressing interest need to apply at the 
Ames Laboratory in Ames, Iowa. Announcement of student awards are usually made by 
mid-April. 

In order for our program to attract a good number of strong students we will also 
need to provide some opportunity for teaching assistantship support. This will be 
accomplished through collaborative support. Several of our graduate faculty members 
have expressed an interest in their home department becoming an affiliate to our program. 
Affiliate departments will allow graduate students in scientific computation who are 
considering choosing a research adviser on the graduate faculty in scientific computation 
who is also a member of that specific department's faculty to apply for teaching 
assistantships in their department. This opportunity would also (or alternatively, 
depending on the department) be available to students who have already chosen an 
adviser in that department. This effort will be a cooperative arrangement, strengthening 
graduate student recruiting. Graduate students at the University of Minnesota with an 
interest in scientific computation are now matriculated within the traditional departmental 
programs. Implementation of the proposed Ph.D. and Master's program in Scientific 
Computation will increase our ability to attract high quality graduate students who are 
interested in scientific computation as a discipline, help us to recruit high-quality faculty 
colleagues interested in the scientific computation as a scholarly discipline, and compete 
for and obtain scientific-computation-oriented training funds from Federal and private 
sources. These benefits will motivate the departments who associate themselves to us as 
affiliates. 

Not all departments in which our faculty have their homes will participate in the 
same way. The first type of participation will allow Scientific Computation students 
considering selecting a research adviser in their department to compete for departmental 
TAs and/or departmental fellowships on an equal basis with their traditional disciplinary 
students. This option will be especially appealing in departments where students 
traditionally do not choose an adviser right away and where there is more than one 
faculty in Scientific Computation on the departmental faculty. Another level of 
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participation is that students who have already chosen an adviser in the traditional 
department and who are majoring in Scientific Computation will be eligible to compete 
for TA and/or Fellowship support in that department. In departments participating in 
either of these two ways, students having chosen a research adviser will also be eligible to 
compete for RAs on sponsored projects of that adviser. The third type of departmental 
participation in the Scientific Computation program would involve only this RA support 
option. This third type of participation is especially suitable for departments that prefer 
to strongly focus their TA and departmental fellowship monies on their traditional degree 
programs. 

In every case, our graduate faculty will work with their home departments to 
select or develop a desirable level of participation and will inform the DGS of Scientific 
Computation, who will organize the responses and bring the opportunities to the attention 
of prospective students through listing in the recruiting brochure and student handbook 
and in other appropriate ways. 

There will also be plenty of opportunities for support of graduate students on 
research grants. According to a survey taken by MSI in February, 1992, research projects 
supported by MSI currently bring in $31,468,869 of non-State research support 
(annualized) in support of their supercomputer research and supercomputer-related 
research. There are many opportunities for RA support for graduate students on these 
and other sponsored projects. 

Admission requirements and admission process 

Both prospective graduate students and current graduate students in other 
programs may apply. Applicants will fill out a form to be designed by the program as 
well as applicable Graduate School forms. Prerequisites for admission will be: 

• 

• 

A bachelor's degree in a field that uses scientific computation. (Of course 
persons not having obtained such a degree but who expect to obtain one 
before the date on which admission in the graduate program is sought may 
also apply.) 

Demonstration of ability to obtain support. This may consist of aT A, RA, 
or Fellowship offer- or the equivalent - from the Graduate School, a 
prospective home department, a prospective research adviser, or an 
external sponsor. 

The materials required to complete the application will also include: 

• 

• 

Three or more letters of recommendation from former teachers or 
supervisors or other persons who can provide relevant information about 
the applicant. 

An official transcript from all undergraduate and graduate institutions 
previously enrolled in. 

Completed applications will be reviewed by the Graduate Admissions and Studies 
Committee. 
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C.4. Is it within the mission of the institution? 

The establishment of the doctoral degree in Scientific Computation is consistent 
with the mission of the University of Minnesota as the leader in graduate education in the 
state. Scientific computing is emerging as an important field in both academia and 
industry, as computer simulations of physical phenomena and man-made systems become 
part of the basic methodology for doing scientific research. Doctoral programs are 
beginning to be established at many leading institutions throughout the country, including 
California Institute of Technology, Florida State University, University of Illinois, 
University of Michigan, Rice University, and Stanford University. By moving to 
establish a graduate degree from the existing graduate minor program in Scientific 
Computation, the University of Minnesota will be placing itself among the growing 
number of institutions to recognize the importance of this emerging field and the 
advances to which it can contribute in a variety of scientific disciplines. 

The establishment of a doctoral degree in Scientific Computation also accords 
with the stated goal of the University of Minnesota to contribute to the promotion of the 
welfare of the state. The existence of a local pool of individuals trained in the field of 
scientific computing will enable such companies as Cray Research, Control Data, IBM, 
Honeywell, Medtronics, and 3M to maintain their substantial presence in the economy of 
the state and to compete successfully with similar concerns in other parts of the country. 
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Scientific Computation is gradually emerging as an important field of its o~n in 
academia and industry. In the last decade, it has become clear that to solve a g1ven 
scientific problem often requires knowledge that straddles several disciplines. Many 
students would be well served by an interdisciplinary program that provides a new 
combination of studies for solving today's scientific computational problems. The 
proposed degree program builds on the strength of existing programs in formulating real 
problems based on the physical system or the traditional discipline, and it augments the 
segments relating to the mathematical and numerical modeling by providing state-of-the
art theories and techniques for scientific computation in an integrated manner. 

On this campus, a graduate degree program in Scientific Computation will 
provide new opportunities and options for graduate training in the problem-solving 
process described above and for integrating advances in all segments of the process into a 
coordinated program of course and thesis study. 

The philosophy of the Scientific Computation Program will be that we offer a new 
interdisciplinary path of formal course and examination requirements toward a Ph.D or 
M.S. degree, and this path should also be augmented by a strong participation in one of 
more traditional disciplinary departments. 

The graduate degree program in scientific computation will encompass course 
work on the fundamental principles necessary to use intensive computation to support 
research in the physical, biological, and social sciences and engineering. Most course 
work requirements can be satisfied with existing graduate courses in relevant disciplines, 
taken in new combinations, and a new Project-Oriented Research Seminar will be 
created. There will be a special emphasis on research issues, state-of-the-art methods and 
the application of these methods to outstanding problems in science, engineering, and 
other fields that use scientific computation, numerical analysis and algorithm 
development, high-performance computing tools, supercomputing and heterogeneous 
networks, and visualization. 

D.l.b. Planning and Development Activities 

The development of our graduate program began in 1990. The following table 
lists the planning and development activities regarding this proposal. 

Date Planning and Development Activities 

4/25/90 Committee submitted proposal to the Physical Sciences Policy and 
Review Council to establish a Master's and Ph.D. Minor in Scientific 
Computation. The committee consisted of the following faculty: Jan 
Almlof (Chemistry and Chemical Physics), Anthony Chronopoulos 
(Computer Science), Lynne Edwards (Educational Psychology), Kevin 
Janni (Agricultural Engineering), Vipin Kumar (Computer Science), 
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Terry Lybrand (Medicinal Chemistry), George Sell (Ma.them.atics), Ph~lip 
Smith (Biostatistics), Tayfun Tezduyar (Aerospace Engmeenng), Dav1d 
Thomas (Biochemistry), Matthew Tirrrell (Chemical Engineering and 
Materials Science), Donald Truhlar (Chemistry and Chemical Physics), 
Clare Woodward (Biochemistry), and David Yuen (Geology and 
Geophysics) 

Physical Sciences Policy and Review Council approved our Graduate 
Minor Program in Scientific Computation 

Executive Committee of the Graduate School approved our Graduate 
Minor Program in Scientific Computation 

Preliminary approval by the Board of Regents of our minor program 

Minnesota Higher Education Coordinating Board approval of our minor 
program 

Final approval by the Board of Regents of our minor program 

Approval of SciC 8101 as a one-credit seminar course by the Physical 
Sciences Policy and Review Council 

Committee met to propose core courses in Scientific Computation. The 
committee consisted of the following faculty: Anthony Chronopoulos 
(Computer Science), Bernardo Cockburn (Mathematics), W. David 
Kelton, (Operations and Management Science), Suhas Patankar 
(Mechanical Engineering), Stephen Rich (Lab Medicine and Pathology), 
Youcef Saad (Chair) (Computer Science), Ahmed Sameh (Computer 
Science), L.E. Scriven (Chemical Engineering and Materials Science), 
Donald Truhlar (Chemistry and Chemical Physics), Vaughn Voller (Civil 
and Mineral Engineering), Kenneth Wolpin (Economics), and David 
Yuen (Geology and Geophyics) 

2/11/92 Approval of seven courses by the Physical Sciences Policy and Review 
Council. 

5/1/92 Committee was formed to develop a proposal for a Ph.D./Master's 
program. Including an additional member added in Fall 1992, the 
committee consisted of: Sumru Altug (Economics), Daniel Boley 
(Computer Science), Lynne Edwards (Educational Psychology), A vner 
Friedman (Mathematics), Mitchell Luskin (Mathematics), Linda Petzold 
(Computer Science), Stephen Rich (Lab Medicine and Pathology), 
Youcef Saad (Computer Science), George Sell (Mathematics), Michael 
Taaffe (Operations and Management Science), Tayfun Tezduyar 
(Aerospace Engineering), Donald Truhlar (Chemistry and Chemical 
Physics), Vaughan Voller (Civil and Mineral Engineering), and David 
Yuen (Geology and Geophysics) 

Spring 1992 Professor Donald G. Truhlar, the Director of Graduate Studies, met with 
Provost Infante to discuss staffing the courses 
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Professor Donald G. Truhlar, the Director of Graduate Studies, discussed 
staffing the courses with Dean of the Graduate School and Vice President 
for Research Anne C. Petersen 

Professor Donald G. Truhlar, the Director of Graduate Studies, met with 
Acting Dean Gordon Beavers and Acting Associate Dean Walter Johnson 
to discuss staffing the courses 

First meeting of Ph.D. Degree Proposal Committee to organize how to 
proceed. Committee was divided up into three subcommittees 

The Director of Graduate Studies met with the curricular aspects 
subcommittee to explain the funding proposal for the core courses 

Fall 1992 and The committee worked throughout Fall quarter 1992 and Winter quarter 
Winter 1993 1993 to develop a proposal 

3/2/93 The committee completed work on a proposal for a degree program to go 
forward to the Policy and Review Councils and the Graduate School 
Executive Committee 

Spring 1993 The present proposal was approved by the Graduate School Executive 
Committee 

D.2. The Proposed Program 

Program objectives 

The graduate degree program in scientific computation encompasses course work 
on the fundamental principles necessary to use intensive computation to support research 
in the physical, biological, and social sciences. There will be a special emphasis on 
research issues, state-of-the-art methods and the application of these methods to 
outstanding problems in science, engineering, and other fields that use scientific 
computation, numerical analysis and algorithm development, high-performance 
computing tools, supercomputing and heterogeneous networks, and visualization. 

The minor program in scientific computation was established in 1990 to identify a 
coherent body of work in this field that may be elected by students who wish to satisfy 
their formal minor requirement by such study or who may wish to receive formal 
recognition for having elected such a body of course work. This provides the student 
with a special opportunity to deepen his or her expertise in this active and promising 
research field as well as to enhance his or her employment opportunities. 

We now propose Master's and Ph.D. programs that allow an integrated, coherent 
major program in this emerging field that crosses traditional disciplinary boundaries. 

Prerequisites for entering the Scientific Computation program 

A. Adequate preparation in the fundamentals of a field that uses scientific 
computation. 

B. Acceptance by the Graduate School. 
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Approval by the Director of Graduate Studies of Scientific Compu.t~tion. 
This approval will be granted only to those who demonstrate the abihty to 
obtain support. For beginning graduate students, this usuall~ consis~s of a 
teaching assistantship or fellowship, although research assistantships or 
other support packages will also be acceptable when available. For 
advanced graduate students switching into the program from other 
graduate programs, research assistantships, teaching assistantships, and 
fellowships are all probable support sources. 

With regard to point B, we note that the Committee to Review the Graduate 
School has recommended (Fall 1992) that "Authority for graduate student admissions 
should rest solely with the programs." If this is adopted by the University, replace B 
with: 

B. Acceptance by the Scientific Computation Graduate Admissions 
Committee. 

This committee will be designated by the director of Graduate Studies. 

We note that no foreign language is required. In addition, no prior proficiency in 
scientific computation is explicitly required. The graduate faculty believe that a strong 
disciplinary background will be adequate preparation at the undergraduate level, and 
computational proficiency may and will be attained as part of the graduate studies 
experience. 

Advising 

Accepted students will be assigned a three-member advising committee (TMC) 
with whom they will develop a proposed plan of study for approval by the Director of 
Graduate Studies. The TMC will be assigned by the Director of Graduate Studies to each 
new student to advise him/her upon arrival at the University or upon entry into the 
program and until the preliminary examinations and all other degree requirements have 
been passed. The student should meet with his or her TMC (or the chair thereof) 
whenever advice is needed. The TMC will consist of three members of the Graduate 
Faculty in Scientific Computation. If and when the student expresses an interest in a 
particular faculty member as potential research adviser, that faculty member will be 
invited to serve on the student's TMC. The research adviser should normally be chosen 
by the end of 6 months in residence, and when chosen will automatically become chair of 
theTMC. 

The proposed plan of study developed in consultation with the TMC should 
correspond to the requirements developed by the program. Substitutions, if any, in the 
requirements summarized there must be justified in a written petition cosigned by the 
student's major adviser before submission to the Director of Graduate Studies in 
Scientific Computation. The major adviser is the chairman of the TMC (as explained 
below, when a student chooses a research adviser, that person will become the new TMC 
chairperson and major adviser). 

The graduate degree program must be approved by the Director of Graduate 
Studies in scientific computation prior to or concurrent with submission of the Graduate 
School Degree Program Form (G.S. #89) or the Graduate School Petition Form (G.S. 
#59). These forms are available at the Graduate School. 
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Degree options in Scientific Computation 

There are two options for the Ph.D. degree: 

1. Ph.D. with supporting program 
2. Ph.D. with minor 

The course requirements for these options are detailed below. 

The diploma for a Ph.D. with a supporting program will read "Ph.D. in Scientific 
Computation." 

The diploma for a Ph.D. with a minor will read "Ph.D. in Scientific Computation 
with a minor in [field]". 

There will be one type of Master's degree offered in the Scientific Computation 
Program. It will be the type commonly referred to as Plan A, and it requires the student 
to complete a thesis and a minor as well as a scientific computation core. The diploma 
will read "M.S. in Scientific Computation with a minor in [field]." 

Full details on all degree programs are given in following sections. 

Course program: Ph.D. 

Each student will choose a program of study in consultation with his or her three
member advising committee. 

Course programs for Ph.D. students in Scientific Computation require a minimum 
of 47 graduate credits, of which at least 24 must be in Scientific Computation degree 
program core courses (see list below). All Ph.D. students in Scientific Computation will 
be required to take two quarters (4 credits) of Project-Oriented Research Seminar (SciC 
8600) and one quarter (2 credits) of Project-Oriented Research Presentation (SciC 8603). 

It is intended that the Project-Oriented Research Seminar be taken early in the 
student's program, typically in the first year or two. 

Courses below 5000 are never acceptable for graduate credit. Thesis credits may 
not be counted toward the 47 credits required for a Ph.D. program in Scientific 
Computation. Usually 5000-level courses that constitute part of a typical undergraduate 
major in the field in which the student received his or her bachelor's degree are not 
allowed either. 

Only the first quarter of registration as an adult special can be used (1-16 cr) as 
part of the Ph.D. program. Up to 12 credits taken through the continuing education 
program may also be used. Transfer of credits for graduate level work done at other 
institutions, if applicable, will be reviewed on an individual basis. 

Scientific Computation degree program core courses 

The courses included in the core for the Ph.D. and Master's degrees are as 
follows. All these courses currently exist except for Math 8xx1 and 8xx2 [numbers to be 
determined] and SciC 8600 and 8603, which will be created if the degree program in 
Scientific Computation is approved: 



june 1993, page23 

Department of Aerospace Engineering and Mechanics 

C AEM 8251. Finite Volume Methods in Computational Fluid Dynamics 

' 

Development of finite volume computational methods for the solution of the 
compressible Navier-Stokes equations. High-resolution upwind shock cap~~ring 
schemes. Explicit and implicit formulations. Treatment of boundary conditions. 
Pseudo-compressibility approach to incompressible flows. Formulation for 
reacting flows. Considerations for programming on massively parallel computers. 
Computational projects will be assigned. ( 4 cr) 

AEM 8601. Finite Element Methods in Computational Mechanics 

Fundamental concepts and techniques of finite element analysis. Variational 
equations and Galerkin's method; weak formulations for problems with non
symmetric differential operators; Petrov-Galerkin methods; examples from solid 
and fluid mechanics; properties of standard finite element families, 
implementation. ( 4 cr) 

AEM 8602. Finite Element Methods in Computational Fluid Dynamics 

Finite element methods for time-dependent problems; stability, convergence, and 
accuracy concepts. Analysis and applications of Petrov-Galerkin formulations for 
convection-diffusion equations. Incompressible N a vier-Stokes equations; 
vorticity-stream function formulation and velocity-pressure formulation. 
Hyperbolic systems, compressible Euler equations. (4 cr) 

Department of Chemical Engineering and Materials Science 

ChEn 8203. Advanced Mathematics for Chemical Engineers 

Elements and applications of linear algebra. Intermediate level treatment of linear 
ordinary and partial differential equations. Eigenvalue problems and generation 
of finite Fourier transforms of general type. Elementary functional analysis. First 
order partial differential equations and sometime perturbation methods. (3 cr) 

ChEn 8702. Advanced Topics in Chemical Engineering 

Survey the fundamentals, subdomain approach, including adaptive subdomaining, 
convenient basis functions, weighted residuals and 'weak' solutions, error analysis, 
matrix handling, Newton iteration, convergence behavior, continuation methods, 
sensitivity analysis-of the finite element method as applied to mathematics. 
Develop ability to construct basic finite element codes and put them into 
successful operation. (1-3 cr per qtr) 

Department of Chemistry 

Chern 8003. Computational Chemistry 

Mod~11_1 theoretical methods used in study of molecular structure, bonding, and 
reacuvit.y. Concepts and practical applications. Ab initio and semi-empirical 
calculatiOns of molecular electronic structure. Theoretical determination of 
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molecular structure and spectra; relationship to experimental techniques. 
Molecular mechanics. Structure determination of large systems. Study of 
molecular properties and reactivity by theoretical methods. Computational tools 
for theoretical determination and lab for hands-on experience. Critical assessment 
of reliability of methods and theoretical work in literature. (4 cr) 

Department of Civil and Mineral Engineering 

CE 8418. Computational Hydrodynamics I 

Theory and applications of finite difference methods to solving unsteady one
dimensional flow problems. (4 cr) 

CE 8419. Computational Hydrodynamics II 

Computer simulation of 1-, 2-, and 3-dimensional flows of incompressible and 
weakly compressible fluids with and without free-surface. Basic principles of 
governing equations, finite difference, and other numerical schemes, and their 
application to hydraulic and water resources engineering problems. (4 cr) 

CE 8605. The Finite Element Method in Civil Engineering 

Theoretical foundations for formulation of finite element representation in 
structural analysis. Methods for the construction of element and system stiffness 
matrices. Applications to static problems of linear elastic structures and solids. 
Some applications to soil and fluid mechanics. (4 cr) 

Department of Computer Science 

CSci 5304. Computational Aspects of Matrix Theory 

Direct and iterative solution of large linear systems. Decomposition methods. 
Computation of eigenvalues and eigenvectors. Singular value decomposition. 
Unpack and other software packages. Methods for sparse and large structural 
matrices. ( 4 cr) 

CSci 5305. Numerical Methods for Ordinary Differential Equations 

Initial value problem. Convergence and stability. Efficient implementation. 
Error estimation and step size control. Comparison of recent software packages. 
Two-point boundary value problems. Collocation and finite element methods. (4 
cr) 

CSci 5307. Numerical Algorithms for Parallel Computers 

Basic concepts of vectorization and parallelization. Parallel matrix multiplication. 
Parallel factorization for dense linear systems (LU, QR). Parallel solutions of 
triangular and banded systems. Parallel methods for eigenvalue problem. Parallel 
methods for sparse linear problems. (4 cr) 
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CSci 8304. Computational Methods in Boundary Value Problems 

Physical models described as boundary value problems for Ordinary Diffe~ential 
Equations (ODE). Conditioning of. ODE boun~ary value problem.s. Analys1~ and 
implementation of multiple shootmg, .colocauon. Mesh selection. Nonlme~r 
systems. Deferred correction. Constramed systems. Parallel methods. Issues m 
development of mathematical software. (3 cr) 

CSci 8307. Advanced Parallel Numerical Methods 

Parallel algorithms for scientific computing. Partial differential equations: 
relaxation, SOR, SSOR, ADI, multigrid algorithms. Fast Poisson solvers. Sparse 
linear algebra. Conjugate gradient methods. Gaussian elimination. Domain 
decomposition. (3 cr) 

CSci 8314. Iterative Methods for Linear Systems 

Iterative methods for large sparse matrices, matrices too big to keep in memory. 
Jacobi, Gauss-Siedel, relaxation methods. Chebyshev acceleration. Conjugate 
gradient method: basic theory, convergence. Connection with Lanczos 
tridiagonalization. Extensions to non-symmetric matrices. Preconditioning 
techniques. Supercomputer implementation. (3 cr) 

Department of Mathematics 

Math 5477-5478-5479. Applied Numerical Analysis of Partial Differential Equations 

Numerical methods for the partial differential equations of linear and nonlinear 
elasticity, compressible and incompressible fluid flow, multiphase flow, heat 
transfer, and other selected systems of partial differential equations. ( 4 cr) 

Math 8445-8446-8447. Numerical Analysis of Ordinary and Partial Differential 
Equations 

Finite element and finite difference methods for elliptic boundary value problems 
(e.g., Laplace's equation) and solution of the resulting linear systems by Gaussian 
elimination, SOR, conjugate gradients. Numerical methods for parabolic 
equations (e.g., heat equation) and hyperbolic equations (e.g., wave equation). 
Methods for the system of linear elasticity, Navier-Stokes equation, and systems 
of nonlinear conservation laws. (1-3 cr per qtr) 

Math 8xxl-8xx2. Methods of Applied Mathematics for Engineers and Scientists (New 
course) 

Linear operator theory, both self-adjoint and non-self-adjoint problems. 
Geometry of Hilbert spaces, Fourier series methods, and eigenvalue problems. 
Fixed-point theorems and rates of convergence. Applications to linear partial 
differential equations and integral operators. Introduction to nonlinear problems. 
(4 cr per qtr) 
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Department of Mechanical Engineering and Industrial Engineering 

C, ME 8351. Computation of Fluid Flow and Heat Transfer 

Finite-difference methods of solving equations of motions and energy. 
Mathematical models for turbulence, radiation, and combustion; their computing 
implications. Application of prediction procedures to practical situations. (3 cr) 

ME 8352. Advanced Computation of Fluid Flow and Heat Transfer 

Use of computer program to solve complex problems involving fluid flow, heat 
transfer, and chemical reaction. Advanced models for turbulence and chemical 
reaction. The finite-element method and other methods of fluid flow 
computation. (3 cr) 

Department of Operations and Management Science 

OMS 8605. Simulation Modeling 

Probabilistic modeling with emphasis on computer simulation of complex 
systems. Event scheduling, simulation models, process-interaction simulations 
using high-level simulation language, structural and quantitative modeling, 
methodology issues, animation. Use of computers and languages to carry out 
actual simulation studies. (4 cr) 

OMS 8660. Linear Programming (This course meets concurrently with CsCi 5001.) 

Advanced methods: revised simplex, primal-dual, and large-scale methods, 
including decomposition, partitioning, and methods for bounded variables. ( 4 cr) 

OMS 8661. Nonlinear Programming 

Methods and algorithms for optimizing nonlinear objective functions, both 
unconstrained (classical calculus-based optimization, convexity, descent 
algorithms, line search, conjugate direction, Newton-Raphson iteration) and 
constrained (Kuhn-Tucker conditions, penalty and barrier methods, Lagrangian 
relaxation). Use of computer to solve real problems. (4 cr) 

Scientific Computation Program 

SciC 8001. Parallel and High-Performance Computing 

Interdisciplinary overview of computer science aspects of scientific computation, 
both hardware and techniques. Topics covered include parallel computing; 
parallel architectures; parallel programming; restructuring compilers; parallel 
algorithms; graphics and visualization; data structures; non-numerical algorithms· 
networks; operating systems; and databases. (4 cr) ' 
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SciC 8002. Advanced Numerical Methods (This course is currently cross listed with 
CSci 8314.) 

Interdisciplinary overview of advanced numerical methods of scientific 
computation, emphasizing computational aspects. Topics covered include 
approximation methods for partial differential equations; numerical linear algebra; 
sparse matrix techniques; iterative methods; solution of eigenvalue problems; and 
case studies. ( 4 cr) 

SciC 8003. Modeling, Optimization, and Statistics 

Interdisciplinary overview of mathematical modeling, optimization, and statistics 
techniques for scientific computation. Topics covered include nonlinear 
equations and nonlinear optimization; statistics; control theory; modeling; and 
simulation. (4 cr) 

SciC 80ll. Scientific Visualization (This course is currently cross listed with CSci 
8399.) 

Basic issues in scientific visualization, three-dimensional graphics, representation 
of scientific data, modeling, hardware for visualization, user interface techniques, 
commonly used algorithms and techniques for visualization, animation, examples 
of successful visualizations. (3 cr) 

SciC 8013. Computational Aspects of Finite Element Methods (This course is currently 
cross listed with AEM 8601.) 

Basic concepts in finite element analysis. Preprocessing: Geometric modeling, 
grid generation and refinement, and data structures. Symbolic algorithms for 
generation of stiffness and mass matrices. Post-processing: visualization. 
Parallel implementation of finite element techniques. Examples from structural 
analysis, thermal analysis, electromagnetics, and/or fluid dynamics. (4 cr) 

SciC 8090. Topics in Scientific Computation (to be offered on an occasional basis) 

Selected special topics in interdisciplinary aspects of scientific computing. ( 4 cr) 

SciC 8101. Supercomputer Research Seminar 

A series of seminars in supercomputer research by distinguished lecturers. (1 
credit per quarter; course may be repeated for credit-up to 4 credits.) 

SciC 8600. Project-Oriented Research Seminar 

Lectures in scientific computation research by graduate faculty in Scientific 
Computation area and guest lecturers, each introducing his or her own research. 
(2 cr, may be repeated for credit-up to 4 credits; offered each Fall and Winter on 
an SIN basis only.) 

SciC 8603. Project-Oriented Research Presentation 

Interdisciplinary course consistency of graduate student presentations of their own 
research plans and progress. The research project discussed will be under the 
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direction of the student's adviser. (2 cr; offered each Spring on an SIN basis 
only.) 

Additional details of course program options 

Ph.D. with Supporting Program 

Students selecting the supporting program option for the Ph.D. degree will be 
required to take a course program of at least 47 credits, excluding research credits, 
meeting the following distribution requirement: 

1. At least 24 credits in the Scientific Computation degree program core, 
including at least 4 credits of Project-Oriented Research Seminar. 

2. A two-stranded supporting program of at least 23 credits. 

A. At least 14 credits of additional courses in subjects that support computational 
sciences, defined as courses in computer science, computing tools, mathematics, 
modeling, numerical analysis, optimization, simulation analysis, statistics, and other 
topics that support high-performance computing. This strand can include core courses 
not used to meet requirement no. 1. 

B. A supporting program of 9 credits. The supporting program should give the 
course program an interdisciplinary character. 

Ph.D. with Minor 

Students selecting the minor option for the Ph.D. degree are expected to satisfy 
the Scientific Computation core requirement and to achieve a competency in the minor 
field greater than that expected for "supporting programs"-in fact this is a mechanism 
for the student to establish a strong specialization in a traditional disciplinary area. 

For the doctoral degree with a minor, at least 18 quarter credits must be taken in 
the minor field. Many minor programs have greater requirements in terms of credits 
(typically 20--21, sometimes 19 or 24) or examinations for a Ph.D. minor; in such cases 
the greater requirements will of course be in effect. The minor field must be declared 
before the student takes the preliminary oral examination. 

A core course that happens to be in the designated minor area may be counted 
toward the core or the minor but not toward both. In any event, no more than four credits 
in the designated minor area may be counted as core courses for an individual student. 

Course program: M. S. 

There will be one type of Master's degree offered in the Scientific Computation 
Program. It will be the type commonly referred to as Plan A, and it requires the student 
to complete a thesis. For this degree there are explicit Graduate School requirements in 
terms of course credits and distribution. Details are to be found in the current University 
of Minnesota Graduate School Bulletin. In particular, a program for a Plan A Master's 
Degree Program must include 28 or more course credits and 16 or more thesis credits 
culminating in a satisfactory dissertation. Any student wishing to plan a Master's 
program will be advised to consult with his or her adviser or the Three-Member Advising 
Committee in determining an acceptable program. 
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A Master's program should include at least 8 credits drawn from the Scientific 
Computation degree program core courses listed above, and it !llust incl~de at lea.st 8 
credits in a designated minor. (A core course that happens to be m the designated mmor 
area may be counted toward the core or the minor but not toward both, but a maximum of 
4 credits in such courses may be counted toward the core.) 

For a Master's degree, at least 8 quarter credits must be taken in the minor field. 
Many minor programs have greater ~equi~ements in terms of credits ~typically ~-12, 
sometimes 13 or 16) for a Master's mmor; m such cases the greater reqmrements will be 
in effect. 

Up to 40% of total degree program credits can be used in any combination of 
adult special, extension, or transfer credit courses for the M.S. degree. The University 
has a residency requirement that an M.S. student must register as a full-time student for a 
minimum of 4 quarters. 

Filing a course program 

Courses proposed for the degree program will be so designated on the Graduate 
School Degree Program Form or stated on the Petition Form and also on the request for 
approval of a graduate program. Students petitioning for exceptions or substitutions or to 
include non-pre-approved courses will be asked to submit their request in writing on the 
appropriate forms, cosigned by their major adviser or TMC chairman (if they have not yet 
chosen a permanent adviser) and such requests will be considered on an individual basis. 

The graduate program entered on the program form may consist both of courses 
already taken and of courses proposed to be taken. However courses taken prior to 
admission to the Graduate School cannot be included except by petition, and courses 
taken prior to receiving the bachelor's degree can never be included. 

The most important requirement is that the graduate program should be declared 
on the Degree Program Form. If a student has already completed a Degree Program 
Form and wants to change it, he or she will need to complete a Petition Form, which can 
be obtained from the Graduate School, at 316 Johnston Hall. If changes are substantial, it 
may be more appropriate for the student to submit a revised Degree Program Form in lieu 
of the Petition Form. The student should present this Petition Form or the revised Degree 
Program Form to his or her adviser and the Director of Graduate Studies in Scientific 
Computation. 

The Degree Program Form should typically be filed in the Fall or Winter quarter 
of the second year in residence. It will often, perhaps typically, be the case that not all 
course work has been completed when the form is filed. Remaining courses to be 
included in the degree program should be identified on the form. If there are changes in 
the course program after the form has been filed, it will be necessary to file a change in 
Degree Program Form. If the Degree Program Form is not filed by February 1 of the 
second year it is likely that a hold will be placed upon the student's Spring quarter 
registration which will not be removed until the form is filed. A form suggesting 
members for the preliminary oral examination committee should be filed with the Degree 
Program Form. 
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Three-member advising committee 

Students entering the program who have not chosen a research adviser will be 
assigned a three-member advising committee by the Director of Graduate Studies. For 
students beginning fall quarter this advising ~ommittee will have been .assi~ned ~o e~~h 
student before his or her arrival by the Director of Graduate Studies m Scientific 
Computation (DGS). The TMC will meet with the student before the beginning of his or 
her first quarter in the program to advise on planning a course program and to talk over 
long- and short-range plans. Membership of the committee will usually be determined to 
the greatest extent possible from the list of research interests submitted by the student 
before his or her arrival at the University or-for students switching from another 
major-at the time of the switch. Some of the responsibilities of the three-member 
advising committee (TMC) will include: 

a. Advising students on their course program. 

b. Ensuring that each student gets a broad range of learning experiences. 

c. Quarterly review of performance in courses, examinations, and research. 

d. Recommendations to the DGS regarding a student's progress. 

e. Establishing the written and oral prelim examination deadlines for students 
entering the program at times other than the beginning of fall quarter or 
with transfer credits to be counted toward the Degree Program. 

Students will always meet with their Adviser or TMC upon entering the program. 
The student may request additional meetings whenever advice is desired. In addition, the 
DGS will sometimes require the student to meet with his or her TMC when a problem or 
a special circumstance arises. 

The TMC will play a role in advising students only until he or she has chosen a 
research adviser. After that the primary advising responsibility falls on the shoulders of 
the research adviser. 

Permanent adviser (Research adviser) 

Normally a student should choose a permanent research adviser before the end of 
the second quarter in residence. Failure to choose a permanent research adviser before 
the end of the second quarter will cause the student to no longer be considered in good 
academic standing and will most likely mean that no summer support will be provided to 
the student following the first academic year in residence. The adviser will be a member 
of the Graduate Faculty in Scientific Computation. The research adviser automatically 
assumes primary responsibility for advising the student on course work, research, and 
other academic matters. 

Preliminary examinations 

Students in the Ph.D. program will be required to pass written and oral 
preliminary exams. 

The preliminary written exam must be passed first; then the student may schedule 
the oral exam. 
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Written preliminary examination for the Ph.D. 

The Scientific Computation format for the written preliminary examination 
consists of two parts. 

1. A thesis-project proposal. 

2. A critique or research proposal based on a paper from the sci~ntific 
computation literature, published within the last 3 years, not m the 
student's primary thesis research area. 

Both papers must be submitted on or before the end of the fifth quarter of 
graduate study in the program (including summer). 

Paper 1 should be prepared by the student in consultation with his or her adviser. 
Paper 2 should be prepared without the adviser's assistance, and the choice of literature 
paper should be approved by the student's written preliminary examination committee 
chairman. 

Each paper should be typewritten, double-spaced, and 8 to 16 pages long. The 
writing style and quality should be that of a journal article or a proposal to a funding 
agency. Background and motivation should be given in an introductory section; the 
student's own contribution should be clearly identified as such. Proposals should be 
specific concerning the measurements or calculations to be made, the apparatus or 
methods to be employed, and the possible significance of the results. 

The first paper will describe research actually to be undertaken for the thesis, or at 
least the first stages of the thesis project. The student's adviser will certainly participate 
in the formation and details of the research plans, but the organization and writing of the 
paper should be the student's own. The aim is to convince a committee of readers that 
the student understands the methods and goals of the proposed research in sufficient 
detail to get started. 

The second paper is intended to demonstrate some breadth beyond the thesis area 
and the ability to read the literature at a reasonably critical level. The student will show 
this first by the quality of the article selected as the basis of the paper, and then by the 
appropriateness and originality of the extensions proposed for further research, in the case 
of a proposal, or the commentary offered, in the case of a critique. The latter may take 
the form of a critical analysis (could the same results have been obtained more simply by 
other methods, for example, or are there faults in the model used or in the working out of 
its consequences?) or a comparison with other work (in so far as the authors has not 
already done so) on the same or a related problem. 

Schedule to Be Followed in Satisfying the Written Preliminary Examination in Scientific 
Computation 

The written preliminary examination is to be satisfied in the second year of the 
candidate's graduate work. The candidate should adhere to the following schedule: 

March 15 of 1st year: The DGS of Scientific Computation will appoint a written 
preliminary examination committee chairman at this time. Ordinarily this will be a 
member of the TMC, but not the research adviser. 
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September 15 of 2nd year: The student provides the DOS of Scientific Computa.tio~ ?r 
the Scientific Computation secretary with a copy of the paper selected from the scientific 
computation literature for part 2. 

November 1 of 2nd year: The DOS will inform the student of the names of two 
additional faculty members who, along with the written preliminary examination 
committee chairman, will constitute the student's written preliminary committee. The 
student's research adviser will not be a member of this committee. 

November 29 of 2nd year: This is the deadline for handing in the papers. The committee 
chair will ordinarily send a letter to the student to inform the student of the opinions of 
the committee within three weeks of receipt of the paper. Sometimes this will be in the 
form of specific criticisms and suggested revisions for the candidate. In other cases the 
student will be told that he or she has passed or failed. 

The above dates apply to graduate students entering in the Scientific Computation 
Program in fall quarter. For students entering at other times or entering the program as 
advanced graduate students, alternate dates (if appropriate) should be determined at the 
first meeting with the Scientific Computation TMC. 

Oral preliminary examination for the Ph.D. 

The DOS will appoint a committee consisting of at least five members, with at 
least three from the graduate faculty of Scientific Computation and at least two 
representing the minor field. 

Each Ph.D. candidate must pass the oral preliminary examination. Possible 
outcomes of the first examination are i) pass, ii) not pass but with option to retake (one 
time only) the examination, or iii) fail. Students who have not passed their oral 
preliminary examination by the end of their second year will no longer be in good 
standing in the Ph.D. Program. They will be reclassified into the M.S. Program. 

It should be noted in the case of retakes of failed exams that there is a Graduate 
School requirement that ten calendar weeks must pass before a retake of the preliminary 
oral examination may be scheduled. 

The preliminary oral examination will concentrate on the student's understanding 
of the fundamental scientific computation background for his or her chosen thesis 
research and will test the student's preparedness to undertake this research. The oral 
preliminary examination will also test the student's understanding of the papers submitted 
for the preliminary written exam and their background. The oral preliminary examination 
will cover course work, research topics, and material covered in or related to the written 
preliminary examination papers. 

Academic performance norms for Ph.D. students 

What follows is a guide to the level of academic performance that will be 
expected of Ph.D. students. It is necessarily approximate, since decisions regarding 
s!udents' status are based on an interpretation of the entire record, including any special 
crrcumstances. 

When a student is doubtful about his or her present academic status, the student 
will be advised to consult with his or her Three-Member Advising Committee or research 
adviser or with the Director of Graduate Studies. In the following, whenever grade point 
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average (GPA) is mentioned, it means the GPA in actual courses graded on the A,B ... 
system, exclusive of seminars and research credits. 

Any of the following items on a student's record will be considered to be an 
indication of substandard performance, will be a cause for concern, and may jeopardize a 
student's good standing for Ph.D. degree: 

a. Any course grade below B. Grades of D, F, and N must be made up 
or not be included in the Degree Program. 

b. Low GPA: Students should have a GPA of 3.00 or higher. 

c. Failure on written preliminary examination. 

d. Insufficient progress toward a degree as manifested by too few course 
credits completed or not meeting the deadlines for taking the preliminary 
oral exam or passing the preliminary oral exam. 

Academic performance norms for M.S. students 

Students who do not wish to pursue the Ph.D. degree may opt to study for the 
M.S. 

The Graduate School and the program require that M.S. candidates maintain a 
GPA of 2.8 among those graduate courses ultimately submitted on the M.S. Degree 
Program Form. When this requirement is not met, M.S. candidates will be dropped from 
the program. To be considered in good academic standing and therefore eligible for 
continuation of support, reasonable progress toward completion of the thesis 
requirements of the M.S. degree program will be expected. 

The Graduate School imposes various limits on the total duration of various 
courses of study leading to graduate degrees. The M.S. degree must be "completed 
within seven years from the date of the oldest course work on the degree program." It is 
possible to petition the Graduate School Dean's Committee to request either an additional 
one quarter or one year extension in the time limit for either degree. However, it is clear 
that this Committee is going to be very strict in enforcing long-standing Graduate School 
policy that "only under the most extraordinary circumstances will a petition be 
considered to extend the deadline to more than eight years from the date of the earliest 
[M.S.] program course work." 

Final oral examination committee for the Ph.D. 

At the time the Thesis Title Form and Thesis Statement are submitted (this should 
be done at least three months prior to the anticipated date of the final oral examination, 
and it is perfectly acceptable to file these at any time after passing the oral preliminary 
exam), the student will be asked to submit the Ph.D. Oral Examination Prospective 
Committee Form with five names of prospective committee members, approved by the 
adviser. Ordinarily at least three members should be the same as those who served on the 
preliminary oral examination, but this is not required. It is the student's responsibility to 
contact all five persons regarding their willingness to serve as a committee member or 
reader. 

For the final oral examination for the Ph.D., the adviser cannot serve as the chair. 
(This rule does not apply to preliminary oral exams or to final oral examinations for the 
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M.S.) For the Ph.D. final oral examination, the chairman, as well as the adviser, must be 
a full member of the Graduate Faculty of Scientific Computation. 

Final oral examination for the M.S. degree 

A final oral examination is required for the completion of the Master's Degree in 
Scientific Computation. At the time that the Degree Program Form is submitted the 
student should submit the M.S. Oral Examination Prospective Committee Form with the 
names of three faculty including at least two members of the scientific computation 
faculty. The adviser may chair the examination or one of the other faculty may serve as 
chair. It is the student's responsibility to contact all three members regarding their 
willingness to serve. 

D.3. 

D.3.1. 

Educational and Social Need for the Program 

Student Interest 

Graduate students in scientific and engineering departments are probably the first 
to feel the need for a program of this type. They are exposed to the difficulties of not 
having enough background in their curriculum in certain areas, typically in computer 
science, mathematics, or numerical methods, to make progress in their research. Often 
new students wish to enroll in graduate school but they feel that Computer Science is not 
adequate for their need because of the unnecessary topics that they will have to learn. On 
the other hand they do not want to enroll in a traditional department (e.g., mechanical 
engineering) because they feel that they want to learn more on the use of computers than 
is provided by the traditional departments. One of the members of the committee (Y. 
Saad) has recently met students (in a trip to the University of Waterloo, Canada) who 
explicitly stated that they would like to join the University of Minnesota but that they 
would be reluctant to join either Computer Science or Mechanical Engineering. They 
received the possibility of a Scientific Computing program very enthusiastically and 
promised that they would join in 1993-1994 if such a program is established. 

Another indication of student interest is that similar programs in well known 
universities have been extremely successful. In fact in most cases, the universities who 
have established such programs are limiting the number of students admitted. 

Here is what we learned on the progress of similar programs elsewhere. 

The University of Michigan The program has been in place since 1989. Currently, the 
program has 18 students in disciplines such as Geological Sciences, Mathematics, 
Pharmaceutical Chemistry, and 7 out of 10 engineering disciplines in the College of 
Engineering. To date, three students have completed a Ph.D. in Scientific Computing. 
Enrollment in the program increases each year on the average of 5-7 students. 

Rice University This year Rice has 48 graduate students in their program compared with 
37 last year. They had originally planned on admitting around 8 each year, but they are 
now actually admitting 13-15. Their program is apparently growing faster than expected. 

Stanford University The Scientific Computing/Computational Mathematics program at 
Stanford University currently has 30 Ph.D. students enrolled. Professor Gene Golub from 
Stanford University told us that they have taken in 6 or 7 new students each year and that 
this is as many as they have ever had. Also, the quality of the students seems to get better 
every year. However, he doesn't think they can take in many more students. 
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0.3.2. Employment Prospects 

Whereas it is difficult to predict employment prospects from a Computational 
Science degree we have investigated these possibilities by surveying industrial contacts 
by mail, asking their opinion. Many companies in a wide range of areas recognize that 
they have a need for computational scientists. From oil companies to banks to aerospace 
companies, all have a need for scientists and engineers knowledgeable in computational 
issues for mathematical models. The evidence it twofold. First, many companies 
sponsor major university activities in the area of computational mathematics. For 
example, the companies that participate in the Institute of Mathematics and Its 
Applications include Bellcore, Cray Research, Eastman Kodak, Ford, General Motors, 
Hitachi, Honeywell, IBM, Kao, Motorola, Paramax, Siemens, and 3M. Most of these 
companies have computational scientists on their staff. Secondly, so far graduates from 
such programs at other universities have managed to find jobs in both academia and 
industry. In academia, the demand is often found in computer science, applied 
mathematics programs. In many other disciplines, computation is playing an ever greater 
role, and demand for computational scientists to fill academic positions in "traditional" 
departments is growing. 

We have contacted several industrial affiliates of university programs to discover 
what the employment prospects would be. The overriding consensus among the affiliates 
is that the essentials that companies look for is a solid background in electrical, 
mechanical, chemical engineering, or whatever the application area happens to be, plus 
an extensive background in computational issues. Many companies desire an 
"interdisciplinary" degree since they find the current graduates have a degree that is too 
narrow. However, all agree that a solid background in an application area is required to 
make intelligent use of software. For many companies, the interdisciplinary degree 
would enhance the chances of landing a job, but others are more interested in production 
and hence are less interested in development that would require extensive computational 
background. All agree that a degree of a practitioner in an application area combined 
with extensive background in computation would be a big boon to the scientific 
infrastructure the nation and the future of our nation's science. 

0.3.3. Educational, research, cultural, and social benefits 

Effective use of computer hardware and software tools underline many of the 
recent advances in health, science and engineering. Industries in Minnesota are at the 
forefront of developing and applying the state-of-the-art computational methods. Key, 
local organizations, include Cray Research, Control Data, Medtronics, Unisys, 3M, the 
Federal Reserve Bank, Honeywell, etc. Graduates from the proposed scientific 
computational program will be immediately able to take a leading role in these industries. 
They will also be able to maximize the benefit of emerging computer technologies in 
solving the social, engineering, and scientific problems that will be faced in the coming 
century. 

Based on the use of the supercomputer resources there are currently 177 faculty 
and more than 600 graduate students, post-doctoral research associates and visitors at the 
University of Minnesota actively involved in research in the area of scientific 
computation. The current graduate faculty of the minor program span 22 different 
departments within the University ranging from Mechanical Engineering to Sociology. 
The p~oposed degree program in scientific computation will act as a unifying force 
provtdmg a focus for those researchers with an interest in scientific computation. 
Creating this common ground between researchers with such diverse backgrounds will 
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have a major beneficial impact on the educational and research activities in the University 
of Minnesota. 

D.4. Comparison with Similar Programs 

There exist no similar programs among the institutions of higher education in 
Minnesota. 

Scientific computation as its own new field of academic study is very new. We 
propose that Minnesota take a leadership position. Thus comparison to existing programs 
is not a major issue. There are, however, a few related programs already started in the 
last few years. For example: 

California Institute of Technology has a program called Computation and Neural 
Systems. It is organized jointly by the Division of Biology, the Division of Engineering 
and Applied Science, and the Division of Physics, Mathematics and Astronomy. It is the 
program's objective to provide a broad knowledge of this inherently multi-disciplinary 
field, while at the same time requiring an appropriate depth of knowledge in the particular 
field of the thesis research. The program includes education in mathematical physics, 
classical and quantum mechanics, properties of complex systems, physical optimization 
methods, and computational techniques needed for large-scale problem solving on 
advanced-architecture computers. 

The University of Michigan has a program called Scientific Computing. It 
primarily emphasizes courses of study designed to support computational research in 
Aerospace Engineering, Electrical Engineering, and Atmospheric, Oceanic, and Space 
Sciences. The program is a joint degree program-students pursue their doctoral studies 
in a home department, typically one of the traditional engineering, science, or 
mathematics disciplines, and take additional courses in areas such as numerical analysis, 
scientific computation, and the study of algorithms for advanced computer architectures. 
This interdisciplinary program is intended for students who will make extensive use of 
large-scale computation, computational methods, or algorithms for advanced computer 
architectures in their doctoral studies. A firm knowledge of the scientific discipline is 
essential, however, and this is the motivation for establishing the joint program-students 
are expected to complete the normal doctoral requirements of their home department as 
well as additional requirements in the area of scientific computation. 

Mississippi State University has an interdisciplinary graduate program in 
Computational Engineering offering both the Master of Science and Doctor of 
Philosophy degrees. The program is associated with the NSF Engineering Research 
Center for Computational Field Simulation. The computational engineering program 
deals with computational simulation elements, including algorithms and solution 
mechanisms, geometry definition and grid generation procedures, and graphical 
visualization with animation. A student's degree program includes the following courses: 
Numerical Solutions of Ordinary Differential Equations or Numerical Solutions of Partial 
Differential Equations, Numerical Grid Generation, Algorithms, Software Engineering, 
Designing Parallel Algorithms, and one courses in an applied computational area such as 
Computational Fluid Dynamics, Computational Electromagnetics, etc. 

Stanford University has a program called Scientific Computing and 
Computational Mathematics Program. The Scientific Computing and Computational 
Mathematics Program (SC/CM) is interdisciplinary and leads to the M.S. and Ph.D. 
degrees. It is designed for students interested in studying and developing computational 
tools in those aspects of applied mathematics that are central to modeling in the physical 
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and engineering sciences. Graduates of this program are expected to be able to deal with 
a scientific problem from its formulation, moving through its mathematical analysis to 
algorithm development and implementation. The symbiosis of applied mathematics and 
numerical computing is stressed, but there is emphasis on areas such as symbolic 
computation and computer architecture. The program prepares students for research in 
the rapidly expanding field of supercomputing. 

The program at Minnesota promises to be as good or better than those at these 
other institutions because of the larger number of faculty engaged in scientific 
computation research. It is likely that the University of Minnesota could be highly 
competitive in attracting outstanding students. 

D.S. Quality Control 

D.S.a. Qualifications of Graduate Faculty 

The initial graduate faculty of the degree granting program are discussed in 
Section C.3.b. This section discusses ongoing procedures for maintaining the graduate 
faculty membership. 

The Graduate School constitution requires that membership on a graduate faculty 
should be based on continuing active involvement and competency in the graduate 
program as well as the quality of such involvement. Election of new members of the 
graduate faculty in scientific computation shall be granted to faculty of the University of 
Minnesota on the basis of the relevance of their research and teaching to the program, the 
excellence of their research and teaching, and their willingness to serve. Such elections 
will be based on a vote of the existing graduate faculty. Continuation in the program will 
be based on acceptance and fulfillment of the responsibilities indicated below: 

• A graduate faculty member in scientific computation should be actively engaged 
in scientific computation research. Evidence should include such things as recent 
grant support, supervision of graduate students or postdoctoral fellows, seminars 
on research in scientific computation, or recent publications in books or journals. 

• A graduate faculty member in scientific computation should be willing and able to 
act as adviser to degree candidates. 

• A graduate faculty member in scientific computation should direct or provide a 
major contribution to at least one graduate level course in the area of scientific 
computation at least once every five years, either in the Scientific Computation 
Program itself or in another department that teaches course involving Scientific 
Computation, or they should arrange to give a research lecture in SciC 8101. 

• A graduate faculty member in scientific computation should be available for 
service on committees of the Scientific Computation Program. 

Periodically, at five-year intervals, the DGS or a committee appointed by the DGS 
will review the program-related activities of the scientific computation graduate faculty. 
If individuals are identified who have not fulfilled the above obligations during the past 
five years, the DGS will meet with those faculty to arrange for increased contributions to 
the program. Those faculty who have not fulfilled their responsibilities to the program 
and who do not increase their activities or arrange to do so within one year will terminate 
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on the Scientific Computation graduate faculty, in accordance with Graduate School 
procedures for such termination. 

D.S.b. Faculty Participants in the Scientific Computation Program 

The following faculty have indicated their willingness to participate in the 
Scientific Computation Program. The Curriculum Vitae for these faculty are included in 
the Appendix. 

Educational Background 

Jan E. Almlof 

Current status: Full, Chemistry; 
Examining, SciC 

Rank: Professor 
Education: 
Degree of Fil. kand, 1967 
University of Uppsala, Sweden 
Degree of Fil. lie, 1971 
University of Uppsala, Sweden 
Degree ofFil. Dr., 1974 
University of Uppsala, Sweden 

Michael Altmann 

Current status: Associate, Health 
Informatics; Examining, SciC 

Rank: Assistant Professor 
Education: 
Ph.D. in Applied Mathematics 
New York University 
BS/MS in Mathematics 
University of Michigan 

Sumru G. Altug 

Current status: Associate, Economics; 
Examining, SciC 

Rank: Assistant Professor 
Education: 
Ph.D. in Economics 
Carnegie-Mellon University 
M.A . in Economics 
University of Pittsburgh 
B.A. in Economics 
University of Pittsburgh 

Research Interests 

Electronic structure of molecules and 
clusters 

Research Interests 

Biomathematics, epidemiology, 
demography, graph theory, and 
stochastic processes 

Research Interests 

Macroeconomics; labor economics; 
financial economics; solution; 
estimation and testing of dynamic 
stochastic models of individual 
optimization and equilibrium 
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Ronald E. Anderson 

Current Status: Full, Sociology; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Sociology 
Stanford University 
M.A. in Sociology 
Stanford University 
B.A. in Social Science 
La Sierra College 

Phillip J. Barry 

Current Status: Associate, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Assistant Professor 
Education: 
Ph.D. in Mathematics 
University of Utah 
M.S. in Mathematics 
Idaho State University 
B.S. in Mathematics 
Idaho State University 

Daniel L. Boley 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Computer Science 
Stanford University 
M.S. in Computer Science 
Stanford University 
B.A. in Mathematics 
Cornell University 
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Research Interests 

Computers in education; data bases; 
and simulation 

Research Interests 

Computer aided geometric design 
and computer graphics 

Research Interests 

Parallel and vector methods for large 
matrix eigenvalue problems; inverse 
eigenvalue problems; numerical problems 
in linear control theory; 
generalized eigenvalue problems and 
rectangular matrix pencils; error detection 
and correction in numerical computations 
and signal processing 
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Charles E. Campbell 

Current status: Full, Physics; Examining, 
SciC 

Rank: Professor 
Education: 
Ph.D. in 
Washington University 
B.S. in 
The Ohio State University 

Graham V. Candler 

Current status: Full, Aerospace 
Engineering and Mechanics; 
Examining, SciC 

Rank: Assistant Professor 
Education: 
Ph.D. in Aeronautics and Astronautics 
Stanford University 
M.S. in Aeronautics and Astronautics 
Stanford University 
B.S. in Mechanical Engineering 
McGill University 

Anthony T. Chronopoulos 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Assistant Professor 
Education: 
Ph.D. in Computer Science 
University of lllinois 
M.S. in Mathematics 
University of Minnesota 
B.S. in Mathematics 
University of Athens 
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Research Interests 

The many-body theory of quantum fluids, 
including liquid He, helium mixtures, 
polarized hydrogen, liquid metallic 
hydrogen, and adsorbed monolayers: 
correlations of electrons in solids, 
including the electron gas, electron-hole 
droplets, and the anomalous quantized Hall 
effect; structure and dynamics of classical 
fluids, including molecular dynamics; and 
the variational formulation of quantum 
statistical mechanics 

Research Interests 

Computational fluid dynamics, high 
temperature gas dynamics, and 
nonequilibrium aerothermochemistry 

Research Interests 

Scientific computing and parallel 
processing 
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Bernardo Cockburn 

Current status: Full, Mathematics; 
Examining, SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Mathematics 
University of Chicago 
Doctorat de 3eme. Cycle 
University of Paris 
M.A. in Applied Mathematics 
Universidad Nacional de Ingenieria 

Robert Cudeck 

Current status: Full, Psychology; 
Examining, SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Quantitative Psychology 
University of Southern California 
M.A. in Psychology 
California State University 
B.A. in Psychology 
Biola College 

Jeffrey J. Derby 

Current status: Full, Chemical 
Engineering and Materials Science; 
Examining, SciC 

Rank: Assistant Professor 
Education: 
Ph.D. in Chemical Engineering 
Massachusetts Institute of Technology 
M.S. in Chemical Engineering 
Massachusetts Institute of Technology 
B.S. in Chemical Engineering 
California Institute of Technology 
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Research Interests 

Numerical methods for nonlinear 
hyperbolic problems; approximation 
theory for conservation laws; and 
numerical methods for convection
dominated flows 

Research Interests 

Quantitative psychology, test design; 
biostatistics; and research design 

Research Interests 

Advanced materials processing, 
solidication processing fundamentals, 
computational fluid dynamics, computer
aided nonlinear analysis, and algorithmic 
development 
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Lynne K. Edwards 

Current status: Full, Educational 
Psychology; Examining, SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Quantitative Psychology 
University of Washington 
M.S. in Psychology 
University of Washington 

David W. Fox 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Professor 
Education: 
A.B. in Physics 
University of Michigan 
M.S.E. in Engineering Mechanics 
University of Michigan 
Ph.D. in Mathematics 
University of Maryland 

A vner Friedman 

Current status: Full, Mathematics; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Mathematics and its Applications 
Hebrew University 
M.Sc. in Mathematics and its Applications 
Hebrew University 

Kevin A. Janni 

Current status: Full, Agricultural 
Engineering; Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Philosophy 
Purdue University 
M.S. in Agricultural Engineering 
Purdue University 
B.A. in Agricultural Engineering 
University of Minnesota 
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Research Interests 

Experimental design; analysis of repeated 
observations; statistical computation of 
educational and psychological phenomena 

Research Interests 

Eigenvalue analysis in linear algebra 

Research Interests 

Partial differential equations; stochastic 
control; free boundary problems; 
differential games 

Research Interests 

Ventilation air distribution and mixing air 
quality 
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W. David Kelton 

Current status: Full, Business 
Administration; Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Industrial Engineering 
University of Wisconsin-Madison 
M.S. in Industrial Engineering 
University of Wisconsin-Madison 
M.S. in Mathematics 
Ohio University 
B.A. in Mathematics 
University of Wisconsin-Madison 

Vipin Kumar 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Computer Science 
University of Maryland 
M.E. in Electronics Engineering 
Philips International Institute 
B.E. in Electronics & Communication 

Engineering 
University of Roorkee 

Mitchell Luskin 

Current status: Full, Mathematics; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Mathematics 
University of Chicago 
M.S. in Mathematics 
University of Chicago 
B.S. in Mathematics 
Yale University 
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Research Interests 

Computer simulation methodology and 
applications; applied stochastic processes; 
statistical quality control; and operations 
research 

Research Interests 

Parallel processing; artificial intelligence; 
theory of algorithms 

Research Interests 

Scientific computing; numerical analysis; 
partial differential equations; fluid 
mechanics; and solid mechanics 
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Anastasios S. Lyrintzis 

Current status: Full, Aerospace 
Engineering and Mechanics; 
Examining, SciC 

Rank: Assistant Professor 
Education: 
Diploma in Mechanical Engineering 
National Technical University 
M.S. in Aerospace Engineering 
Cornell University 
Ph.D. in Aerospace Engineering 
Cornell University 

Gary W. Oehlert 

Current status: Full, Statistics; Examining, 
SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Statistics 
Yale University 
M. in Philosophy in Statistics 
Yale University 
B.A. in Mathematics 
Rice University 

Haesun Park 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Assistant Professor
Education: 
Ph.D. in Computer Science 
Cornell University 
M.S. in Computer Science 
Cornell University 
M.S. in Mathematics 
Seoul National University 
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Research Interests 

Computational aerodynamics; 
computational aeroacoustics; continuum 
traffic flow modeling 

Research Interests 

Nonparametric regression; smoothing and 
inverse problems; development of methods 
for use in trend analysis of geophysical 
time series 

Research Interests 

Numerical analysis and parallel 
computing; 
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Gary Parker 

Current status: Full, Civil Engineering; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Civil Engineering 
University of Minnesota 
B.S. in Mechanics and Materials Science 
Johns Hopkins University 

Suhas V. Patankar 

Current status: Full, Mechanical 
Engineering; Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Philosophy 
University of London 
M.S. in Technology 
Indian Institute of Technology 
B.S. in Engineering 
University of Poona 

Linda R. Petzold 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Professor 
Education: 
Ph.D. in Computer Science 
University of lllinois 
B.S. in Mathematics 
University of lllinois 

Stephen S. Rich 

Current status: Full, Health Informatics; 
Full, Genetics; Full, Pathobiology; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Population Genetics 
Purdue University 
M.S. in Population Genetics 
Purdue University 
B.S. in Mathematics 
North Carolina State University 
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Research Interests 

River mechanics and morphology; 
mechanics of two-phase solid-fluid flow; 
turbidity currents; applied mathematics; 
theoretical fluid mechanics; movable-bed 
model studies 

Research Interests 

Computational fluid dynamics and heat 
transfer in engineering systems 

Research Interests 

Numerical analysis; numerical ODE; 
differential-algebraic systems; multibody 
systems; adaptive mesh in partial 
differential equations; scientific 
computing; and parallel computing 

Research Interests 

Genetic studies; gene mapping in 
neurogenetic disorders and autoimmune 
disease; genetic epidemiology; Monte 
Carlo methods of population models 
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J. Ben Rosen 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Professor 
Education: 
Ph.D. in Applied Mathematics 
Columbia University 
B.S. in Electrical Engineering 
Johns Hopkins University 

YoucefSaad 

Current status: Full, Computer and 
Information Sciences; Examining, 
SciC 

Rank: Professor 
Education: 
Doctorat d'Etat in Applied Mathematics 
University of Grenoble 
Doctorat de troisieme cycle in Applied 

Mathematics 
University of Grenoble 
B.S. in Mathematics 
Vniversity of Algiers 

L.E. Scriven 

Current status: Full, Chemical 
Engineering; Examining, SciC 

Rank: Regents' Professor 
Education: 
Ph.D. in Chemical Engineering and 

Materials Science 
University of Delaware 
B.S. in Chemical Engineering and 

Materials Science 
University of California, Berkeley 
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Research Interests 

Large-scale optimization methods; global 
and combinatorial optimization; parallel 
algorithms for optimization 

Research Interests 

Sparse matrix computations: iterative 
methods for solving large linear systems, 
numerical methods for large sparse 
eigenvalue problems; tools for sparse 
matrix computations; parallel 
computations; parallel numerical 
algorithms; relation 
architecture/algorithms and performance 
evaluation; 
nonlinear equations; control theory; partial 
differential equations 

Research Interests 

Physics of fluids in processing 
technologies; finite element techniques and 
parametric continuation 



George R. Sell 

Current status: Full, Mathematics; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Mathematics 
University of Michigan 
M.S. in Mathematics 
Marquette University 
B.S. in Mathematics and Physics 
Marquette University 

Charles C.S. Song 

Current status: Full, Civil Engineering; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Civil Engineering 
University of Minnesota 
M.S. in Mechanics and Hydraulics 
University oflowa 
B.S. in Civil Engineering 
National Taiwan University 

Henryk K. Stolarski 

Current status: Full, Civil and Mineral 
Engineering; Examining, SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Institute of Fundamental 

Technological Research of 
Polish Academy of Sciences 
M.Sc. in Structural Mechanics 
University of lllinois 
M.Sc. in Applied Mathematics 
University of Warsaw 
M.Sc. in Structural Mechanics 
Technical University of Warsaw 
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Research Interests 

Approximate inertial manifolds for 
nonlinear dissipative dynamical systems 

Research Interests 

Computational hydrodynamics 

Research Interests 

Linear and nonlinear continuum and 
structural mechanics; 
computational methods in mechanics; 
variational methods; 
plates and shells 
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Michael R. Taaffe 

Current status: Full, Business 
Administration; Examining, SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Industrial and Systems 

Engineering 
The Ohio State University 
M.S. in Industrial and Systems 

Engineering 
The Ohio State University 
M.B. in Mathematics 
Ohio Dominican College 

Tayfun E. Tezduyar 

Current status: Full, Aerospace 
Engineering and Mechanics; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Mechanical Engineering 
California Institute of Technology 
M.S. in Mechanical Engineering 
California Institute of Technology 

David D. Thomas 

Current status: Full, Biochemistry; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Biophysics 
Stanford University 
B.S. in Physics 
Stanford University 

Matthew Tirrell 

Current status: Full, Chemical 
Engineering and Materials Science; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Polymer Science and Engineering 
University of Massachusetts 
B.S. in Chemical Engineering 
Northwestern University 
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Research Interests 

Analysis of dynamic stochastic systems; 
Monte Carlo simulation 

Research Interests 

Finite element computation of fluid flows 

Research Interests 

Molecular dynamics of energy 
transduction; development of 
spectroscopic methods for studying 
molecular dynamics 

Research Interests 

Simulations of polymer adhesion and 
adsorption 
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Donald G. Truhlar 

Current status: Full, Chemistry; Full, 
Chemical Physics; Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Chemistry 
California Institute of Technology 
B.A. in Chemistry 
St. Mary's College of Minnesota 

Vaughan R. Voller 

Current status: Full, Civil and Mineral 
Engineering; Examining, SciC 

Rank: Associate Professor 
Education: 
Ph.D. in Numerical and Mathematical 

Modeling 
Sunderland Polytechnic 
M.S. in Applied Mathematics 
University of East Anglia 
B.S. in Applied Mathematics 
University of East Anglia 

Clare K. Woodward 

Current status: Full, Biochemistry; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Molecular Biology 
Rice University 
B.A. in Chemistry 
Smith College 
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Research Interests 

Computational chemical dynamics, with 
emphasis on quantum mechanical 
scattering, transition state theory, and 
tunneling 

Research Interests 

Numerical approaches for modeling, 
filling, and solidification processes; 
finite element calculations 

Research Interests 

Protein structure; folding and dynamics; 
nuclear magnetic resonance; and protein 
structure prediction 
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David A. Yuen 

Current status: Full, Geophysics; 
Examining, SciC 

Rank: Professor 
Education: 
Ph.D. in Geophysics 
University of California 
M.Sc. in Earth Sciences 
Scripps Institution of Oceanography 
M.Sc. in Physical Chemistry 
University of California 
B.Sc. in Chemistry 
California Institute of Technology 

D.S.c. Governance of the Program 

June 1993, page 50 

Research Interests 

Geophysical fluid dynamics; mantle 
rheology; seismology; quantum mechanics 

The Director of Graduate Studies (DOS) will have primary administrative 
responsibility for the conduct of the program and will also serve as Program Head. The 
DOS will be elected by a majority vote of the graduate faculty of the program and will 
serve for a period of 3 years, at which point a new election will be held. A DOS may be 
nominated for one or more additional terms at the discretion of the graduate faculty. 
Substantial departures from existing program guidelines will be subject to majority 
approval of the program faculty. Each year the DGS will appoint a Graduate Admissions 
and Studies Committee to consider admission of new graduate students, to review 
graduate student progress toward the degree, to make decisions on students remaining in 
good standing, and to consider other issues or problems identified by the DGS or other 
faculty. 

The Graduate Admissions and Studies Committee will be composed of four 
members, including the DOS, and will be chaired by the DOS. The Graduate Admissions 
and Studies Committee will review all applications for graduate student admission into 
the program. The committee will review current graduate students who have not yet 
passed the preliminary candidacy exams on a quarterly basis and will review procedures 
and candidates on at least an annual basis. 

The program, currently existing as a graduate minor program, already has a 
faculty handbook which summarizes governance issues. When the program becomes a 
degree granting program, this handbook will be updated and expanded to include new 
governance procedures. 

D.S.d. Evaluation and Review 

The program will be evaluated periodically by an internal and external review 
committee appointed by the Dean of the Graduate School. Such reviews will be the 
primary formal means by which the program is evaluated from the outside. It is expected 
that the program faculty will take all steps within their power to remedy deficiencies 
identified by such review. 

In addition, the Graduate Admissions and Studies Committee will review all 
procedures each year and implement required changes or recommend them to the DGS or 
graduate faculty for further review or action, as appropriate, depending on the issue. 
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It is proposed that the Ph.D. and Master's Program in Scientific Computation be 
initiated at the start of the 1993-94 academic year or as soon as possible thereafter. 

D.6.b. Initial Faculty 

It is proposed that the members of the present Graduate Faculty in Scientific 
Computation, with a demonstrated interest in scientific computation will be asked if they 
wish to be nominated for associate or full membership on the graduate faculty that will 
comprise the initial faculty. The present graduate faculty members are listed in Sections 
C.3.a.ii. and D.5.b. The current group of graduate faculty is broadly representative of the 
field of scientific computation and covers all of the core areas. Nominations will be 
reviewed by a committee appointed by the DGS to determine qualifications for full 
membership. We also anticipate that new faculty will be added as appropriate in the 
usual way. 

The term of the current DGS for the Scientific Computation Program expires on 
June 30, 1993. When a DGS term is about to expire, nominations and voting for a new 
DGS or another term by a current DGS will be held in the usual way. 

D.6.c. University Resources 

Recurring expenses are itemized in Section C.3.a.v. The program will compete 
for fellowships from the Graduate School and will not admit students beyond the ability 
of the graduate faculty to obtain support for them. 

D.6.d. Extra-University Resources 

In addition to the grants available to students through the Graduate School, extra
university sources deserve mention because of their relevance to this program: 

1. The U.S. Department of Energy awards fellowships to graduate students in 
support of full-time graduate study and thesis research in the United States. Study and 
research under the fellowship is to be conducted in the applied science and engineering 
disciplines with application in high-performance computing. As discussed in Section 
C.3.a.vi, students in our program are eligible for these fellowships as a result of the 
approval of a proposal we wrote in 1991. 

2. We intend to solicit fellowship funds from industrial companies for 
students in this program. 
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Appendix A. Curriculum Vitae's for Scientific Computation Graduate Faculty 

• These are located in the Graduate School Room 333 Johnston Hall. 



c 

c 

june 1993, page 54 

Appendix B. Computer Facilities for Graduate Students 

The Minnesota Supercomputer Institute (MSI) is an interdisciplinary research 
program spanning all colleges of the University of Minnesota. MSI supports and assists 
research carried out using the supercomputers and other resources of the Minnesota 
Supercomputer Center, Inc. by researchers at the University of Minnesota and other 
accredited post-secondary educational institutions in the State of Minnesota. MSI also 
organizes and hosts symposia, workshops, and seminars and coordinates other activities 
to create a more favorable supercomputing environment, increase University-Industry 
collaboration, and promote technology transfer. Thus, MSI provides a focal point for 
supercomputing research within the University and the State. The Institute is located in 
the Minnesota Supercomputer Center in the Minnesota Technology Corridor in 
Minneapolis. The Center also houses the Minnesota Supercomputer Center, Inc. (MSC 
Inc.), which operates the supercomputers and provides unique system-level enhancements 
and user support services. In addition to managing these facilities for the State academic 
community through the Institute program described in this Annual Research Report, 
MSCI makes services available to the national academic community through the National 
Science Foundation and other funding agencies and to private industry, and they provide 
facilities management for the University of Minnesota Army High-Performance 
Computing Research Center located in the Minnesota Technology Corridor. 

Supercomputer facilities are provided and managed for MSI by MSC Inc. The 
University of Minnesota pioneered the operation of supercomputers in an academic 
environment. The University of Minnesota was the first U.S. university to acquire a 
Class VI supercomputer, a Cray-1B installed in 1981. MSI was established in 1984, and 
a 2-pipeline, 8-megaword, virtual-memory Control Data Corporation Cyber 205 was 
added in early 1985. A Cray-2 single-processor system with 16 megawords of 64-bit 
memory was delivered in October 1985. A four-processor Cray-2 was acquired at the 
end of 1986, with 256 megawords of memory, and a 4.1 nanosecond clock. It was 
replaced by a four-processor Cray-2 with 512 megawords of 80 nanosecond memory in 
December 1988. In August, 1989 a Cray X-MP/4-16 with a 128 Megaword SSD and 16 
MWords of 50 nanosecond memory was installed, and in February 1991 it was upgraded 
to a Cray X-MP-EN4-64 with 64 MWords of memory and an 8.5 nanosecond clock. In 
February, 1992 another Cray X-MP-EN4-64 was added. A Cray Y-MP M92 computer 
with two processors and one bigaword of memory was added in December 1992. All the 
Cray machines run the UNICOS version of Unix, and they are supported by an extended 
file system that incorporates the latest disk technologies. The Institute has extensive 
support facilities including an advanced communications network and Sun, Silicon 
Graphics, Apple Macintosh, and NeXT workstations and graphics systems. 

In July, MSC Inc. announced an agreement that calls for MSC Inc. to acquire 
Cray Research's newest and most advanced supercomputer technology. Under the terms 
of the agreement, a Cray Y-MP C90 system will be installed in the second quarter of 
1993. The Cray Y-MP C90 system will allow scientists and engineers to address 
problems that were previously too complex to solve on any other computer. The 
agreement is for Cray Research to provide the Y-MP M92 machine on an interim basis 
and the Y-MP C90 in Spring 1993. The upgrade of the supercomputer systems, including 
service and support, is valued in excess of $40 million. 

The Cray Y-MP C90 system is scheduled for delivery in the second quarter of 
calendar year 1993. That system will have a total of eight central processing units and, 
initially, will contain 256 megawords of BiCMOS memory; each word of memory 
contains eight bytes, as with our current Cray systems. The memory size is scheduled for 
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upgrade to 512 megawords during the summer of 1993. More precise delivery schedules 
will become available as we approach those delivery dates. 

The C90 system has a clock speed of 4.2 nanoseconds and is equipped with a 512 
megaword Solid State storage Device (SSD). (The SSD is used by the operating system 
to improve performance of input/output operations and throughput.) The C90 vector 
registers contain twice as many elements as those in previous X-MP and Y-MP system 
models. The C90 processors each contain two sets of vector functional units: one for 
processing the even-numbered elements and one for processing the odd-numbered 
elements. This enables two pairs of elements to be processed in a single clock period and 
potentially almost doubles the vector processing rate. 

The C90 system will run the Unix operating system, in particular a variant of the 
UNICOS 7 release will be used. This version is quite similar to the current version of 
UNICOS (6.1) which is running on our computers today (Cray-2 and X-MP). The C90 is 
capable of accepting Y-MP binary programs (such as can be generated on the MSCI X
MP/EA systems today), however use of the system in C90 mode (by recompiling) is 
required to take advantage of some of the features the system provides. 

MSC Inc. is also planning to continue to provide service on the Cray-2/4-512 
system which is currently in service for our users. The X-MP/EA services are expected 
to be phased out as the C90 enters production. 

MSI also provides and manages front-end equipment including Sun, IRIS and 
NeXT Unix workstations; Macintosh IIfx workstations; IBM personal computers; 
graphics and non-graphics terminals; an X terminal (X also runs on the workstations); 
laser printers; a color printer; a color scanner; and a Super-VHS VCR. MSI provides user 
support services for supercomputer-related research using these general-purpose systems. 
Some of the Sun workstations have color screens, and the IRIS workstations have high
speed graphics processors. The color Sun systems are 8-bit color. Networked laser 
printers provide text, PostScript, and Tektronix 4014 emulation output capability to the 
above systems except the IBM personal computers, one of which has a local laser printer. 
The laser printers provide high-quality print output and numerous fonts. The color 
printer and color scanner provide up to 300 dots per inch resolution and 24-bit color. All 
of the MSI Sun, NeXT, and IRIS Unix workstations, Macintosh workstations, IBM 
personal computers, the X terminal, and the graphics terminals are directly connected to 
the MSI Ethernets, i.e., via Ethernet cards to the MSI Ethernet cables. The MSI Ethernets 
are connected to a Cisco router that routes network traffic between MSI and numerous 
external networks including those MSCI networks providing access to the 
supercomputers. In addition, the Cisco routes to various campus and university networks, 
and the national Internet including ARPAnet, MRnet, and NSFnet. These networks 
primarily use the TCP/IP protocol, e.g., telnet for remote terminal connections, ftp for file 
transfers, etc. 

University researchers also have access to the CM-200 and CM-5 massively 
parallel computers at the Army High Performance Computing Research Center across the 
street from MSI. 
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Appendix C Letters of support 

The following pages contain letters of support from (in alphabetical order): 

Norma Allewell, Head, Biochemistry Department, College of Biological Sciences 

Gordon S. Beavers, Acting Dean, Institute of Technology 

Robert H. Bruininks, Dean, College of Education 

John Champine, Chair, Computer Science Associates, Cray Research, Inc. 

Mark L. Davison, Chair, Department of Educational Psychology, College of Education 

E.F. Infante, Senior Vice President for Academic Affairs and Provost 

Thomas W. Jones, Chairman, Department of Astronomy, Institute of Technology 

Dale L. Lange, Associate Dean for Academic Affairs, College of Education 

Eric J. Pitcher, Director, University Marketing, Cray Research, Inc. 

Roger G. Schroeder, Chair, Operations and Management Science, Carlson School of 
Management 

Matthew Tirrell, Acting Head, Department of Chemical Engineering and 
Materials Science, Institute of Technology 
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Twin Cities Campus Biochemistry Depanment 
College of Biological Sciences 

Professor Donald G. Truhlar 
Minnesota Supercomputer Center 

Dear Don: 

AprilS 1993 
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APR - 8 1993 

MSI 
140 Gonner Laboratory 
1479 Gonner Avenue 
St. Paul MN 55108-1022 

(612) 624-7755 
Fax: (612) 625-5780 

I am writing to express my enthusiastic support for the proposed graduate programs in scientific 
computation. Computationally based research has burgeoned in biology, particularly in molecular 
biophysics, in the last decade, and the need for graduates of programs of the type you describe is 
acute. Computational methods are critical to determining the structures of biological 
macromolecules by X-ray diffraction or nuclear magnetic resonance spectroscopy and to simulating 
their physical and dynamic properties. Minnesota's strength in these areas was one of the factors 
that attracted me to the university initially and has subsequently enabled me to expand my research 
program. The program should be quite cost-effective, since most of the required courses are 
already offered, while the proposed Project-Oriented Research Seminar will provide students with 
the necessary exposure to research issues and state-of-the-art methods. 

I wish you success with this program. If I can be of any assistance, please do not hesitate to 
contact me. 

Sincerely 

Norma Allewell 
Professor and Head 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

Professor Donald Truhlar 
Director 
Minnesota Supercomputer Institute 
2o9o sec 
Campus Mail 

Dear Don: 

Office of the Dean 

Institute of Technology 

107 Walter Library 
117 Pleasant Street S.E. 
Minneapolis, MN 55455 

6/2-624-2006 
Fax: 612-624-2841 
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E-mail: itadmin@mailbox.mail.umn.edu 

April 1 , 1993 

With this letter, I wish to lend my full support to the development of a graduate program in 

Scientific Computing. Instituting M.S. and Ph.D. programs in the field of scientific computing 

seems to me to be most timely. The success of this major at other well-recognized 

universities indicates to me that opening this program at the University of Minnesota is 

appropriate at this time. 

I have reviewed the written proposal which you intend to present to the Spring meeting of 

the Physical Sciences Policy and Review Council and find that it describes the details of the 

proposed program clearly and completely. The number of Institute of Technology faculty 

members who are listed as currently active in the minor program is certainly impressive and 

is a clear indication that Institute of Technology faculty effort in the proposed program will 

also be significant. I recommend that the Policy and Review Council approve this new 

degree program as soon as possible. If there is any other assistance that I can give to help 

to establish the Scientific Computing Graduate Program, please let me know. 

Yours sincerely, 

Gordon S. Beavers 
Acting Dean 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

March 19, 1993 

Lynne K. Edwards 
Educational Psychology 
323 Burton Hall 
Minneapolis Campus 

Dear Lynne: 

Office of the Dean 

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

612-625-6806 
Fax: 612-626-7496 

RECEJVEO 

MAR 2 2 1993 

MSI 

I appreciated receiving a copy of the proposed program in Scientific Computation. This proposal 
appears to be an interesting opportunity to establish collaborative relationships across colleges. 
I have forwarded the materials you sent me to Dale Lange, Associate Dean for Academic Affairs, 
for his review and response. 

Sincerely, 

77d 
Robert H. Bruininks, Dean 
Birkmaier Professor in 
Educational Leadership 

RHB/so 

CC: Dale Lange 
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Professor Don Truhl•, Director 
Mlnnaeota Supercomputing Institute 
1200 washington Ave. s. 
Minneapolis, MN 55415 

Dear Professor Truhlar: 

655F Lone Qak Drive 
Eagan, MN 58121 
Aprll8 •. 1993 
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1 am writing on behalf of the Computer Science Associates, In support of the efforts at 
the University of Minnesota to establish • degree program In scientific computing. The 
Computer SCience Associates (CSA) Is a 13 year old Industrial advisory board to the 
COmputer Science Department at the University. Its 12 members represent the leading 

· edge computer and softWare developers and manufacturers baaed. or with a major 
presence, In the state of Minnesota. As such, these companle~ have an extremely 
vested lntel'e8t In the quality and breadth of programs offered at the University. as so 
many of our employee• receive their education and training at the University of 
Minnesota. One of the computar SCience Associate members with the greatest stake In 
this program Is cray Research. Cray Research's only buslnesa Is the research, 

. development, manufacturing, sales, and service of the world's moat advanced high 
speed computers and their software. AI such, the effective use of our supercomputers 
by scientists and researchers throughout the world 11 vital to their succel8. For the past 
35 yeal'8, the knowledge and akllls necessary to effectively merge numeric simulation 
methods with the sclentHic rul" of the various branches hu often been learned through 
"on-the-)ob-traJnlng." Degree program• Offered by leading educational Institutions such 
as Stanford, Michigan, Illinois, Rice, Syracuse • and now hopefully Minnesota - which are 
created for the express purpose of teaching students the methods and experiences 
accumulated to date In the area Of computational science will give a tremendous boost 
towards meeting the nation's needs for experts In high performance computing. 

The Computer Sclance Associates has reviewed this propoaal, and whole-heartedly 
endorse both the alms Of the degree program In aclentlflc computing, and the strategy 
for bringing together the croa-dleclpllnary educational approach necessary to 
accomplish this goal. We believe the successful efforts of such a program can deliver 
useful benefltl to the high performance computing Industry, and to our customers within 
the educational, government, and especially, Industrial sectors. 

We au wish you success In your efforts to Initiate the degree program, and anticipate our 
active support of the University In Its auccess. We look forward to hearing of your 
progress, end to a broader UMN-cSA relationship. Until then, I remain 

Computer SCience •10e 
John Champine, Chair 
Cray Research Inc. 
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UNIVERSITY OF MINNESOTA 
Twin Cities Campus 

April 7, 1993 

MEMO 

To: 

From: 

Re: 

Lynne Edwards 

Department of Educational Psychology 

College of Education 

Mark L. Davison, Professor and Chair 1 n I t_?};. 
Scientific Computation Degree Program 

204 Burton Hall 
178 Pillsbury Drive S.E. 
Minneapolis, MN 55455 

612-624-3543 
Fax: 612-624-8241 

In response to your memo of March 15, 1993, the Department of Educational Psychology is pleased 
to be supportive of the proposed Program in Scientific Computation. 
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We are willing to consider students in the Program in Scientific Computation for support as research 
or teaching assistants. As is our standard practice, preference will be given to graduate students in 
Educational Psychology. Graduate assistantships in Educational Psychology generally require some 
background in Educational Psychology and/or related research methods and those qualifications will 
remain in place. 

The Program in Scientific Computation is a significant addition to the university, and our 
department is pleased to support it. 
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UNIVERSITY OF MINNESOTA 

March 31, 1993 

Donald G. Truhlar 

Office of Senior Vice President 
for Academic Affairs and Provost 

Director of Graduate Studies in Scientific Computing 
2048 Supercomputer Center 
Minneapolis Campus 

Dear Don: 

62 

232 Morrill Hall 
100 Church Street S.E. 
Minneapolis, MN 55455-0110 

612-625-0051 
Fax: 612-624-3814 

Thank you for sending me the proposal that you and your colleagues developed for Ph.D. and 
M.S. degrees in Scientific Computation. I have read your proposal with considerable interest and 
pleasure. 

As you know, several years ago when I was in the Institute of Technology I strongly urged the 
faculty associated with the Minnesota Supercomputer Institute to initiate graduate level programs 
leading to Masters and Doctoral level degrees in this area. I thought that the area of scientific 
computing merited and indeed needed significant structuring of advanced instruction at the 
graduate level at the University of Minnesota. With our faculty and our abilities, we had most of 
what was required to bring this about. Moreover, I strongly held the view (which I still strongly 
hold) that scientific computing had become an activity that went beyond simply being an 
interdisciplinary and intellectual activity. I believed this to be true because of the development 
of methodologies, techniques, and paradigms of a scientific nature that were giving an 
intellectual backbone of their own to this particular activity, whether it was directed toward 
Chemistry, Mechanics, or Astronomy. 

I am very pleased to see a proposal that incorporates many of what I feel are excellent ideas. I 
am particularly pleased that we are able to combine the capabilities of diverse components of the 
faculty for the benefit of our advanced students. 

Congratulations and best wishes as you put forth this proposal to the appropriate review council 
of the Graduate School. 

~ly yours, / . 

,E)t~/ 
~essor, Senior Vice President for Academic Affairs and Provost 

EFI/tmg 
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University of Minnesota, Department of Astronomy 
116 Church Street S.E., Minneapolis, MN 55455 

April 5, 1993 
Donald Truhlar, Director of Graduate Studies 
Scientific Computation Program 
Minnesota Supercomputer Institute 

Dear Don: 

I am pleased to hear that there is a proposal to initiate a full graduate 
program in scientific computation at the University of Minnesota. It is 
clear that as scientific computation becomes more and more important to 
many disciplines, there is a growing need for scientists who understand 
computation from an interdisciplinary perspective. That will lead to the 
kind of cross fertilization that can help push both the art of computation 
and the traditional disciplines. One might draw an analogy with the 
importance of applied mathematics to so many areas in the sciences. I 
would see a scientific computation program as providing the bridge across 
a wide variety of borders and one that would attract students who would 
otherwise find themselves limiting their scope more than they would like. 
I assume, of course, that standards of the program would insist that the 
students be strong, well rounded scientists with a broad outlook, rather 
than glorified programmers. But, knowing the individuals involved, I have 
confidence that this will be the case. 

Sincerely, 

~~~-
Thomas W. J od '"'::! 

Chairman, Department of Astronomy 
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RECE!VP .. , 

APR 0 5 1993 

MSI 
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UNIVERSITY OF MINNESOTA 
104 Burton Hall Twin Cities Campus Office of the Dean 

College of Education 
178 Pillsbury DriveS .E. 
Minneapolis, MN 55455-0211 

612-625-6806 
Fax: 612-626-7496 

April 1, 1993 

'ID: cyme K. Edwards, Associate Professor, Fducational Psychology 

FKM: Dale L. I.ilnJe, Professor, Associate Dean for Academic Affairs 

RE: Pl:qa;al. for Rl.D. arrl M.S. degrees in Scientific carp.rtation 

'!his IDEm.) sezves to irrlicate the suwort of the College of Fducation in the 
pm;uit of the M.S. arrl Rl.D. degl:ees in Scientific Cctrp.Itirg which you arrl 
faculty l!lf!ll'bers across the University of Minnesota are p:rcp:lSirg. '!he 
p:rqxJSal seems to be a lCXJical p:rqxJSal in fillirg the need for mathematical 
arrl numerical IOOdel.irg as a IOOallS of prd:>lem solvirg. It certainly has our 
suwort. 

DU/jk 

APR 0 5 1993 

ivtSI 
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C:i ·~~ 
RESEARCH, INC. Cray Research Park. 655 Lone Oak Drive, Eagan MN 55121 • (612) 452-6650 

AprilS, 1993 

Professor Donald G. Truhlar 
Director 
Minnesota Supercomputer Institute 
1200 Washington Avenue South 
Minneapolis, MN .5.541.5 

Dear Professor Truhlar: 

Thank you for the Ot>portunity to review the proposal for the PhD. and Master's program in 
Scientific Computatton. On behalf of Cray Research, Inc., I extend our full suppon for the 
proposal. The program will greatly enhance computational science education at the University and 
will benefit the local scientific and engineering community which increasingly relies on methods of 
computer simulation. 

The "grand challenge" problems defined by the federal government's High Performance 
Computing and Communications (HPCC) program will have profound implications for meeting 
the needs of society in areas such as health care, protection of the environment, maintaining 
industrial competitiveness, and furthering basic research. These grand challenge problems require 
significantly more advanced computer hardware and systems software, but they will also requtre 
scientists and engineers with knowledge of computational science methods. These methods need 
to be taught at all educational levels including the most advanced levels of graduate science and 
engineering education. 

Cray Research has provided significant support for computational sci~nce education at all levels. 
We have supported hi~h school programs such as SuperQuest along with undergraduate faculty 
training. OUi University Research and Development Grant Program provides approximately $10 
million of support annually for computational science research at universities that have Cray 
Research computer systems. There is a significant Grant Program at the University of Minnesota 
and it will be expanded when the CRA Y C90 system is installed this spring. An important aspect 
of the Grant Program is the training of graduate students in the use of high perfonnance computing 
tools. A fonnal degree program in Scientific Computation will greatly enhance the effectiveness of 
our Grant Program at Minnesota. 

I also note that starting with the efforts of Seymour Cray at Control Data Corporation and then at 
Cray Research, Inc., Minneapolis-St Paul has become a major center for high performance 
computing (HPC). The University of Minnesota has played an important role in the development 
of our local HPC community. It was among the first U.S. universities to have a vector 
supercomputer, and today the Minnesota Supercomputer Center is one of the largest academic 
supercomputing centers m the world. The U.S. Army High Performance Computing Research 
Center and industrial supercomputer users such as the 3M Corporation are other important 
members of this HPC commumty. Therefore, it is appropriate for the University of Minnesota to 
have a computational science education program of the highest possible quality. 

Finally, a comprehensive program in scientific computation should include education in one of the 
scientific or engineering disciplines along with mathematics (mathematical modeling, numerical 
analysis), topics from computer science (architecture, programming), and scientific visualization. I 
found that your proposed multidisciplinary program will include all of these elements. 



Furthermore, since most of the core courses have already been developed and taught, the faculty C appears to be well prepared to implement and staff a very successful department. 

' 

Please let me know if I can be of funher assistance. I wish you· every success in the establishment 
of the graduate program in Scientific Computation. 

Sincerely, 

.£~~. \ 
Eric J. Pitcher 
Director 
University Marketing 
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UNIVERSITY OF MINNESOTA 

Carlson School of Management Operations and Management Science 332 Management & Economics 
27119thAvenueSouth 
Minneapolis, MN 55455 

April 6, 1993 

Professor Donald Truhlar 
Minnesota Supercomputer Institute 
1200 Washington Ave. 
Minneapolis Campus 

Dear Professor Truhlar, 

rRECENED 

APR - 8 1993 

MSI 

612-624-7010 
Fax: 612-626-1316 

I enthusiastically endorse your proposal for a graduate degree granting program in 
Scientific Computing. I support it from the standpoint of involvement of faculty from my 
department and the benefit to our own PhD students that an expanded program would 
offer. 

As you know, several of our departmental courses are already listed in the Scientific 
Computing minor and I assume they would be included in a major too. This would 
provide us with a wider source of students for OMS and healthy cross-fertilization of 
ideas. 

Conversely, a Scientific Computing degree would provide a richer source of outside 
courses for OMS Ph.D. students and several of our faculty would benefit from various 
links to this new program. 

I think the presence of this program would enhance the University's outside reputation in 
fields closely associated with Scientific Computing and OMS is certainly one of those 
fields. Thus we stand to benefit in important ways if such a degree program is approved. 

Please let me know if there is any way that I can help further the goal of obtaining this 
important new degree program at the University of Minnesota. 

Sincerely, 

~~YVJ~~ 
Ro G. Schroeder 
Ch · and Professor 
Operations and Management Science 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 151 Amundson Hall Department of Chemical Engineering and 
Materials Science 

Institute of Technology 

421 Washington Avenue S.E. 
Minneapolis, MN 55455-0132 
U.S.A. 

March 18, 1993 

Professor Don Truhlar 
Office of the Director of Graduate Studies 
Graduate Minor Program in Scientific Computation 
Minnesota Supercomputer Institute 
2048 sec 
Minneapolis Campus 

Dear Don, 

Tel: 612-625-1313 (main) 
612-625-6606 (office) 

Fax: 612-626-1686 

As Acting Head of our Department for this year, I want to affirm my strong support 
for the proposed Graduate Degree Program in Scientific Computation. Several of our 
faculty profit from this program which is growing successfully from its inception as a 
Minor. 

This field is a star in our Minnesota line up and should be elevated to degree status. 

Sincerely, 

/1ttft 
Matthew Tirrell 
Professor and Acting Head 

MT/.ijm 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

9 April1993 

Professor Don Truhlar 

Department of Aerospace Engineering 
and Mechanics 

Institute of Technology 

Office of the Director of Graduate Studies 
Graduate Minor in Scientific Computation 
Minnesota Supercomputer Institute 
2048 sec 
Minneapolis Campus 

Dear Don: 

APR , -i 1993 

107 Akerman Hall 
110 Union Street S.E. 
Minneapolis, MN 55455 

612-625-8000 
Fax: 612-626-1558 

I am writing to express my support for the proposed graduate degree program in 

Scientific Computation. There is strong interest in this area in most, if not all, of the 

departments in LT. I believe that it is important to have an interdepartmental graduate 

program which will assist students and faculty in pursuing their work in this important 

area. We have several faculty members and students who are interested in such a 

program, and I strongly endorse its adoption. 

Sincerely, 

William L. Garrard 
Professor and Head 

WLG:bt 

cc: T. Tezduyar 
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PROPOSAL TO IMPLEMENT REVIEW RECOMMENDATIONS 

This document proposes practical approaches to implement recommendations, while maintaining 
quality. The recommendations are grouped under three general areas: Graduate School 
Responsibility and Authority, Graduate Program Responsibility and Authority, and Governance. 

Gncloate School Responsibility and Authority 

Bee;. #1: 1M Graduate School should retain itt aurent record-keeping function.r and add 
additionDl ones that will assist in an Olf80ing detenninlltion of the quality of itt graduate 
ptOgiUIIIS. 

Currently the Graduate School provides considerable data and reports to programs in order 
for them to track the progress of their students. Additional data from the programs and 
from the Graduate School will need to be collected and analyzed to track program progress. 
A committee comprised of representatives from the P & R Councils and the Graduate 
School staff should meet initially (and annually thereafter) to define overall needs, and to 
determine what data would be collected. In addition, there may be interest in some 
program-specific data that programs would want the Graduate School to track. 

Bee;. #2: 1M Graduate School should retain itt aurent jinllndDllllllhority in armr of tuition 
waiven, blodc gnmts, fellowships, faculty resetl1'Ch gnmts, and funds for the recruitment and 
Tetention of minority stutlena. 

Much of this item had already been implemented. Evaluation of units' ability to generate 
their own support will require getting data from ORITA on, for example, research support 
along with comparisons of other schools, by field. 

Rec. #3; 1M Graduate School should maintain Q1l oJJice to assist individutll graduate programs 
in evaluating appliamls from those schools or countries where the graduate program in question 
luJ.r little knowledge of standatrb and pmctices. 

In addition to being available for phone or personal consultation regarding international 
applications, the Graduate School staff has provided programs with information sheets when 
sending out international applications. These sheets provide information regarding a specific 
country's educational system, grading system, and in many cases recommendations on what 
grades should be looked for when making admis.c;ion recommendations. This practice should 
be continued and enhanced. In addition to updating and improving the country sheets which 
will be attached to files, the Graduate School will prepare a handbook for each program 
containing a complete set of information sheets. 

The Graduate School determines the comparability of foreign degrees to the U.S. Bachelor's 
degree, the latter being an essential requirement for admission. Guidelines for determining 
comparability include the World Education Series and Projects for International Education 

1 



1 Research (PIER) workshop publications (including placement recommendations of the ~ 
2 National Council on the Evaluation of Foreign Credentials), the practices of peer institutions, ...,., 
3 and the policies of the University of Minnesota undergraduate colleges. 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

Current guidelines with respect to France, Germany, and Israel should be reviewed. 
Presently, many of Minnesota's peer institutions accept the German four-semester Vordiplom 
degree (some with an additional year of graded courses), whereas currently Minnesota 
requires the 4-5 year Diplom. Similarly, many institutions accept the French 3-year licence 
degree, where Minnesota requires the 4-year Maitrise. [Note: Minnesota shortly will be 
accepting the 3-year Bachelor's degree from Israel, upon receipt of the new guidelines on 
IsraeL] With the recommendation and approval of the P & R's, the Graduate School would 
accept the French licence and the German Vordiplom (except for the clinical medical fields 
or dentistry, which require the equivalent of the M.D. and D.D.S.), with the understanding 
that applicants must present final exam results at the time of application for admission. 
Programs would be informed that because the degrees, strictly speaking, are not considered 
the equivalent to the U.S. Bachelor's degree, applicants to be recommended for admission 
should have outstanding records. This is in keeping with the general expectation that 
programs will be invested in admitting and graduating outstanding students. 

Rec. #13: 77re Graduate School should IDke major 1f!SJJOIISibility for determining t1u! overall 
goaJ.r of graduate education at the Univenity of M"lllliDOttl. 

The Graduate School takes this responsibility seriously. 

Br&n #14: WiuR tM odmini.rtmtioll of graduate program.r hD.r budgetary impiicotion.r, t1Jem 
mu.rt be Q1J oppropriote adjuslnu!nt of budgetary l'f!!fOIII'f:D. 

There should be no budgetary impact different from the present arrangements. Indeed 
decreased administrative responsibilities at the program level are possible in the case of 
graduate faculty nomination issues. H programs have the final say on membership in program 
graduate faculty, the paperwork will be noticeably decreased since the Graduate School will 
only need be given a list of the names and the graduate faculty ranks. As for the budgetary 
college's responsibilities, we believe that collegiate deans are well aware that graduate 
programs are the shared responsibility of the colleges and the Graduate School, and they 
have not been penurious in providing appropriate support, especially where graduate 
programs are coterminous with departments. 

It would be helpful, however, if the Graduate School could assist programs with ongoing 
costs of recruitment. Currently, income from Graduate School application fees goes into 
general University revenues. The Graduate School should actively seek to gain control of 
that income, and should allocate it to all graduate programs to help defray current ongoing 
costs such as postage. The amount of each program's allocation should be proportionate to 
the number of fee-paid applications generated 
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Bee. #15: The Gtaduote School should provide resourr:e& for the administration of cro.r.t

colletiote (intenlisdplinaty) programs. 

Support for interdisciplinary programs not coterminous with academic departments is a 
special obligation of the Graduate School. Presently the Graduate School controls over a 
quarter of a million dollars for the administration of interdisciplinary programs. Examples of 
graduate majors currently receiving support are Biomedical Engineering, Germanic Philology, 
Neuroscience, and Toxicology; examples of graduate minors receiving support are 
Gerontology, Museum Studies, and Water Resources. Current funding is soon to be exceeded 
by the legitimate demands of such interdisciplinary efforts; therefore it is essential that the 
Graduate School address the issue of additional funding to appropriate central officers in the 
regular budget process and call attention to present and anticipated fiscal requirements. 

Rec. #17; The GnJduDte School should aggrp.ssivel:y seek funds to support multi-year graduate 
fe11owship.r. 

Many programs already routinely provide their students with multi-year support through a 
combination of fellowships and graduate assistantships, especially through RA's (after the 
student's first year) provided by federal and private or corporate grant support. Thus, most 
useful overall would be a substantial increase in first-year fellowships and block grant funds. 
A small number of multi-year fellowships, however, would be valuable, particularly to 
programs without the assured funding that comes with faculty research grants and private 
and corporate/industry support. Any new multi-year graduate fellowships, therefore, should 
be targeted to areas such as humanities programs or certain interdisciplinary fields. 

Rec. #18; The GnJduDte School should aggrp.ssivel:y seelc funds to suppon better recruitment 
and retention of minority student.t. 

From 1988 to 1992, enrollment of graduate students of color has increased 51%. While 
additional recruitment resources would assist in continuing this trend, attention must be 
directed at retaining and graduating the students already at the University of Minnesota. 
Fellowships, assistantships and other forms of departmental support should be used to 
support graduate students of color. The initiative and responsibility for recruiting and 
retaining graduate students of color must reside in the graduate programs. Since the 
University will permit programs to request ethnicity information if they have an approved 
equal opportunity statement on record, this also would be an opportune time to encourage 
programs to file such a statement. The Office of Equal Opportunity in Graduate Studies 
should provide direction, information and support to the programs in their efforts to recruit 
and retain students. The Graduate School also takes seriously the responsibility to seek 
funds for such efforts, and will continue to do so. 

Rec. #19; The Gmduate School should take immediate steps to seelc a better alignment 
between the cost of graduate education and the activities of its graduate progmm.r. 

The recommendation to recognize the fact that many students begin work on their research 
prior to prelims has merit. A new mode of pre-prelim registration called "pre-thesis credits" 
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1 (ungraded credits), with a universal course number (e.g. #8666) should be created and 
2 assigned to each program. Students would continue to register for 36 thesis credits (course J 
3 #8888) after prelims. This would recognize both the fact that many students begin research 
4 prior to prelims, and that the bulk of the research and writing of the dissertation-with its 
5 greater faculty effort through closer interaction between student and adviser-occurs during 
6 the candidacy stage. The registration system would acknowledge the ongoing nature of 
7 research, as well as its more advanced and intense qualities after prelims for both students 
8 and faculty. Accounting for faculty effort in doctoral advising would be more accurate and 
9 more comprehensive. 

10 
11 The Graduate School is hopeful that another category of registration can be created to meet 
12 the needs of advanced doctoral students who have completed all requirements for the 
13 degree, except the dissertation, but who need to be registered to defer loans. 
14 
15 
16 Rec. #20: The Gmduate School should aeate a cenJml offia thDt coonlinlltes function.r IIDW 

17 found in 1M Gmduate Assistants Office with those associated with gradu.ate student employment 
18 and frin&e benefit.t. 
19 
20 The Graduate School proposes the combining of the two staffs (GAO and Health Insurance) 
21 for greater efficiency, under their current supervisors. The Ombuds Office (first floor 
22 Johnston) should be called on by individual students more frequently- see #21 below. 
23 Finally, the faculty-student advisory committee should be reconstituted to assist the combined 
24 office with policy issues. The GAO once functioned in a highly effective way with such an J 
25 advisory committee, which included senior Graduate School staff. 
26 
27 
28 Rec. #21: The University should aeate an ombudsperson qstem for gradu.ate stu1Jents to use in 
29 detlling with divgtjsfaction with any aspect of their gmtiuate education and grievaru:es not 
30 alrr.ody coven!d by a separate grievance policy. 
31 
32 There are presently three ways the need referred to in this recommendation is already 
33 served. One of these is the Student Ombuds Service (SOS) in 102 Johnston Hall, which 
34 serves both professional and graduate students as well as undergraduates. Another is the 
35 University Student Legal Service in 160 West Bank Union, and a third is using the expertise 
36 of senior staff in the Graduate School to assist in problem-solving. 
37 
38 Additional assistance will be available as soon as the new academic grievance structure is in 
39 place. This will include college-level (including Graduate School) grievance officers and 
40 program-level grievance officers who can serve graduate student needs. 
41 
42 
43 Rec. #22: The position of As.rociote V~ee C1umt:e1Jor for A.codemic Administration at 1M 
44 University of M"l1111e.W1kl at Duluth should be combined with 1M position of As.rociote Dean of 
45 1M GraiJI.u;R School at Duluth. 
46 
47 The issue of further integrating a graduate education presence is currently under discussion '\ 
48 between the Graduate School and the administration at Duluth. """' 
49 
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Graduate Propm Responsibility and Authority 

Rec. #4: Authority for graduate student admissiolu should rest solely with grothwte progrum.s. 

Recommendation #4 could be implemented as soon as #1 and #7 are in place. Before 
final-decision authority on admissions is delegated to the programs, the Graduate School 
would solicit written statements from the programs describing their goals and standards for 
admission, a description of the process they will follow in monitoring and evaluating student 
progress, and the criteria to be used in appointing graduate faculty. These goal statements 
- which would reflect the institution's expectation that programs will be invested in 
admitting and graduating outstanding students - would be reviewed and approved by the 
appropriate P & R Council(s). 

Once the program's standards and goals are approved by the P & R Council(s) (#7), and 
the data analysis systems are in place (#1), the authority for admissions decisions would be 
delegated to the program. Admissions processing would remain as at present - that is, the 
application materials and fee would come to the Graduate School, where all data would be 
entered into the central system, and where official records would continue to be kept. Final 
decisions would be made by the programs. H programs wish to admit applicants below their 
approved standards, they would provide a rationale on the admission appraisal form. All 
official decision letters would be sent by the Graduate School. Rejected applicants would be 
advised to contact the program directly if they had inquiries about the final decision. [Note: 
A "Probationary" category of admission should be created, comparable to that used by the 
University of Michigan.] 

The interpretation and evaluation of credentials from hundreds of vastly different foreign 
institutions with diverse grading systems and standards requires greater specialized knowledge 
and experience than does the evaluation of domestic credentials (U.S. educational systems 
being highly standardized). Thus, international credentials cannot be judged with as much 
confidence as domestic credentials, and a misjudgment carries greater risk for the institution 
and for the student. The Graduate School, therefore, would verify that international 
applicants meet some minimum qualifications for admission consideration and would expect 
programs to recommend only the most outstanding candidates for admission; programs would 
be asked to provide clear and compelling rationale for those with less than excellent 
qualifications. Program goals and standards statements would suggest how closely program 
recommendations on international applicants would be monitored. The Graduate School has 
the formal authority and responsibility to issue the immigration documents necessary for 
those admitted. 

Given the current state of fiscal restraint, our slim resources must be used to admit and 
support only those students who show the highest potential for success. Moreover, because 
graduate students often learn nearly as much from their peers as they do from the faculty, 
we all have an obligation to maintain as high an intellectual atmosphere as possible. 

Annually all P & R Councils would receive a full report on how well each program had met 
its goals (#10). Although the Graduate School believes programs inherently will be 
motivated to maintain outstanding programs, this information will communicate clearly some 
of the strengths and weaknesses of individual programs. In unusual circumstances, it may be 
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1 necessary for the Graduate School to impose sanctions, perhaps in collaboration with the 
2 relevant college, on programs failing to maintain the agreed upon standards ( #7). 
3 
4 
5 Rec. #5: Authority for appmval of student JliOBtrli1Lf should rest solely with gmduate JltO&IDIIIS-
6 
7 While the Graduate School should continue to monitor student programs for universal 
8 minimum degree requirements (e.g., 44 credits for the Plan B Master's), final authority for 
9 monitoring graduate pro&ram requirements that exceed established minima should be 

10 delegated to graduate programs. Degree programs therefore would continue to be submitted 
11 to the Graduate School for review of universal requirements. This is consistent with the 
12 review committee's suggestion that the Graduate School provide oversight for DGS's. 
13 
14 H a submitted degree program does not meet universal minimum degree requirements, the 
15 DGS would be advised so that necessary adjustments could be made. DGS's also would be 
16 advised if graduate program requirements are not met; however, the program form would 
17 not be returned, and adjustments would be made only if the DGS deemed it necessary. 
18 
19 While training in all aspects of DGS work has been done on an ad hoc basis for several 
20 years, continued and expanded training sessions, including ongoing training sessions for new 
21 DGS's, are essential for a smooth transition and successful implementation. Training 
22 sessions could begin soon after graduate programs provide the Graduate School and the P & 
23 R Councils with their goals statements. Obviously, this training would be coordinated with 
~ that related to admissions and other facets of DGS responsibility. J 
26 While the review committee focused its recommendation on the approval of student 
27 programs, the recommendation raises a number of issues, such as final approval of petitions, 
28 thesis proposals, committee substitutions, and degree clearance. The Graduate School 
29 proposes that petitions be handled in the same manner as the student programs (see above). 
30 Thesis proposals and committee changes also should be processed as they presently are, 
31 since rarely are there graduate program requirements for thesis proposals (i.e., final 
32 examination committees) or subsequent committee changes above the minima already 
33 monitored by the Graduate School. 
34 
35 
36 Rec. #6: Authority for adnri.uion to the gmduate faculty (a.r well a.r limited teoching stotus) 
37 should Tf!Sl &Oiely with gmdlwte programs. 
38 
39 The Graduate School proposes implementing this recommendation for an initial period of 
40 three years (after which an evaluation would determine whether the Constitution should be 
41 changed). Before the authority to appoint to the graduate faculty is delegated, programs 
42 first would describe, in their goals statements (see #7) the process by which they would 
43 make appointments, the policies to be followed, and the expectations they propose !or active 
44 faculty participation. Following P & R Council approval, programs then would notify the 
45 Graduate School in writing of their graduate faculty appointments in a timely manner so that 
46 the faculty can be entered into the Graduate School data base for regular reports and for 
47 the compilation of the Graduate Faculty Roster. Oearly, the Graduate School's expectation ' 
48 is that programs will maintain high standards of excellence. .., 
49 
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Rec. #7: Eoch gratbUife prognl1ll should llCl promptly to eslllblish program goa1.r thDt include 
1IUiintDining oppmpriDtely hi&h standonl.r for admi.uion.r and the education of its students, as 
well 11.1 a Ji10C1!S.f for reguJatly a.uessing progrr:.u toward these goals. 

The Graduate School would solicit comprehensive statements from programs describing their 
goals and standards for admission, the process they will follow in monitoring and evaluating 
student progress, and the standards they would set for appointing to the graduate faculty in 
all categories of faculty status. This statement would include, for example, measurable 
standards to be used in reviewing for admission such as gpa's and test scores, and other field 
specific measures such as performance portfolios (for music or art), research experience (for 
science fields), or writing samples (for language fields); the numbers of students to be 
admitted annually; the ratio of international to domestic students; the ratio of master's to 
doctoral students; the faculty/student ratio; and any additional information on future goals 
that would describe the program's efforts to assess quality and maintain high standards. 
These goal statements would be reviewed by the appropriate P & R Council(s). 

Rec. #8: Eoch gmduote program should provide to eoch student, on arrival, a written statement 
(bulletin) of the requirements for eoch degree offered by the gmduote Jli08ITDIL 

As part of the goals statement ( #7), each program would include a description of what they 
propose to send new students. 

Rec. #16: Grrldullte JN08ITDII.f should provide restJUI'a!S for the suppon and evaluDtioll of their 
DGS fu1u:tion. 

The traditional mechanism to reward a faculty member's wimngness to serve as DGS has 
been a reduced teaching load. This policy should be adopted by all programs to encourage 
the best faculty to serve. Offering monetary incentives in addition to or in lieu of reduced 
loads is a suggestion that raises more problems than it solves. With the assistance of the 
Graduate School, programs should develop procedures for evaluating DGS's, which 
information could then be included in salary and promotion and tenure evaluations, to 
recognize and reward DGS responsibilities. 

Governance 

Rec. #9: Newly constituted, SIIUlller P &: R Council.s should be composed of DGS's, faculty at 
1atge, and gmduote student members. 

The intent of the recommendation is well-taken. The work of the Councils can be made 
more meaningful and substantive by thoughtful design of their agendas and by the use of 
appointed subcommittees to carry dut a number of Council functions. 

Responses of DGS's overwhelmingly favor the current arrangement in which each program 
has a seat on a Council. Moreover, the Councils could be strengthened by other changes. 
The Graduate School proposes that program membership on the Councils be comprised 
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1 solely of DGS's (with student membership selected as at present). The role of the DGS is 
2 extremely important, and this composition of the Councils would create a more influential 
3 and meaningful forum for DGS's, where the most important issues of graduate education 
4 would be taken up. 
5 
6 
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8 
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On a related matter, the Graduate School suggests that programs select DGS's from a slate 
of finalists that has been endorsed by the relevant department head(s ), thus improving 
significantly the relationship between the program and the budgetary department(s). 

Rec. #10; P &: R CounciLr must p/lly a si&nificant role in maintDining slllndonl.r for gmduate 
education. 

The Councils should have a much-expanded role in assessing program quality ( #4 and #7). 

This goal is an on-going one and both reduction and consolidation of graduate programs 
have been an active concern. The two principal avenues to disestablish programs have been 
the graduate program reviews and the Graduate School's specific planning documents 
(Strategy for Focus, etc.) including concern about low enrollments. In the last 15 years nearly ' 
50 programs have been disestablished. A half dozen programs currently being monitored are .I 
likely to be dropped during Spring Quarter 1993. Appropriate P & R Council and Execu-
tive Committee action is required to facilitate and validate such disestablishments. Examples 
of consolidations in that same time frame include Hydrogeology and Mineralogy-Petrology 
being absorbed into general Geology; Botany and Plant Physiology being consolidated into 
Plant Biological Sciences; Medical Technology and Laboratory Medicine being combined into 
Clinical Laboratory Medicine; and Veterinary Microbiology, Veterinary Parasitology, and 
Veterinary Pathology being merged into Veterinary Pathobiology. The latter is of recent 
vintage and represents an excellent model which could be cited in a memorandum to the 
graduate programs from the Graduate School encouraging consolidation where appropriate. 

Roc #12; 1M Gmdutlte School should eslllblish an FJecutive Council11UIIle up of a smDll 
numbeT of individuDls who are m:ognized a.1 outstanding memben of the gmduate ftlCIIlty, and 
at letl.fl two gmduate student.t. 

Again, the intent of the recommendation to create a smaller group is well taken and the 
agendas of the Executive Committee should reflect that intent. Responses of DGS's strongly 
endorse the membership of the Executive Committee remaining as at present (see #9, 
membership on P & R Councils). • 
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RECOMMENDATIONS OF JOHNSON COMMI'ITEE 
AND IMPLEMENTATION RECOMMENDATIONS 

Graduate School Deans and Staff Responsibility and Authority 

Johnson Committee Implementation Process 
Recommendations Recommendations 

1. Record keeping to track concur GSD appoint committee to 
quality develop and oversee data base 

2. continue financial authority concur GSS pursue some work with 
OR ITA 

3. continue assistance concur GSD /S provide information, 
evaluating applications, consultation 
especially international 

13. goal setting responsibility concur GSD identify 5-year, annual 
goals 

14. budgeting adjustments concur GSD reduce paperwork, 
bureaucracy; pursue additional 
assistance for DGS/programs 

15. budgetary responsibility for concur GSD pursue additional support 
interdisciplinary programs 

17. multi-year graduate concur with intent; GSD pursue additional support 
fellowships recognize issues 

18. funds for recruitment and concur GSD pursue funding 
retention of minority students 

19. align costs of graduate concur GSD lead effort to address 
education and activities issues 

20. integrate offices serving concur, propose slight GSD pursue issues to improve 
students variation service 

21. ombudsperson concur with intent, GSD pursue to meet needs 
recognize existing 
services 

22. combine positions at Duluth concur with intent GSD pursue effective 
implementation of intent 

USS Graduate School Statl 
GSD = Graduate School Deans 



c Graduate Program Responsibility and Authority 

Johnson Committee Implementation Process 
Recommendations Recommendations 

4. GP admit students concur GP through DGS submit proposal 
P&R review and approve 
GSS intake point, send admission letters 
P&R review goals/accomplishments 

annually 
GSD impose sanctions for failures 

5. GP approve student concur, with GSD/S monitor universal MDR 
programs additions GP monitor program requirements 

GSS track student programs re program 
requirements 

GSD /S provide training cOnsultation to 
DGSs 

6. GP admit to graduate concur GP propose process 
faculty P&R review and approve 

GSD send letter to Full/ Assoc 

c GSS maintain faculty roster 
GSD remove 

7. GP establish program concur GSD solicit GP proposals with simple 
goals and process format 

P&R review and approve proposals 
P&R review goals and process annually 
GSD impose sanctions 

8. GP describe program concur GP include with program proposals 
requirements in writing 
to students 

16. GP should support concur GSD needs to work with 
DGS Deans/Department Heads re: recognition 

ofDGS 
GP - Graduate .Pro ams gr 
MDR = Minimum Degree Requirements 



Governance 

Johnson Committee Implementation Process 
Recommendations Recommendations 

9. Smaller P&Rs appointed not accepted; retain achieve intent through more policy 
by Dean current P&Rs items on agenda, greater DGS role 

10. P&Rs maintain quality concur implemented in #4 /7 

11. reduce # of programs concur ongoing, enhanced by increased 
review 

12. smaller Exec Council not accepted; retain achieve intent through agenda 
current Exec Comm 

c 



UNIVERSITY OF MINNESOTA 

DATE: 

TO: 

FROM: 

February 2, 1993 

Office of the Vice President for Research and 
Dean of the Graduate School 

MEMORANDUM 

Language, Literature and Arts Policy & Review Council 

¥Anne Petersen 

322 Johnston Hall 
101 PleasantStreetS.E. 
Minneapolis, MN 55455-0421 

612-625-3394 
Fax: 612-626-7431 

At the next council meeting I've asked that you consider again the issue of 
language to be used in the dissertation. As you are perhaps aware, current policy 
requires that dissertations be written in English. Exceptions may be made when a 
compelling case exists. As stated on page 35 in the Graduate School Bulletin, " Theses 
must normally be written in English or in the language of instruction. Any request to 
write the thesis in a foreign language, including a language of instruction other than English, 
must be justified by a letter from the adviser and the director of graduate studies. This letter 
should be attached to the thesis proposal form when it is submitted to the Graduate SchooL 
This letter should also confirm that the recommended thesis reviewers (including the 
outside reviewer) are qualified to read, comprehend, and criticize a thesis in the foreign 
language". 

In fact, dissertations in other languages have been approved by dissertation 
advisers and then exceptions requested of me, some at the final hour of completion of 
doctoral work. I feel very uncomfortable about the current circumstance and feel that 
the issues should be discussed again in the Policy & Review Council and the Executive 
Committee. As I understand it, one rationale for the prior policy statement was the 
concern that a dissertation in another language unnecessarily restricts the pool of faculty 
who might serve on the committee. That students would prefer to write a dissertation in 
their native language is unquestioned. Having had several students myself whose native 
language is other than English, I know how much they would have preferred to write in 
their own language. The question for us is whether there are any circumstances under 
which it is appropriate for a dissertation to be written in a language other than English. 
The policy proposal should include consideration of both the content of the dissertation 
as well as the native language of the doctoral student. 

I look forward to our discussion. 

ACP:es 
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(from the 1992-94 Graduate School Bulletin) 

Ph.D. Thesis 

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

Thesis Proposal-At the time of submission 
of the doctoral program, or not later than the 
first quarter after passing the preliminary 
oral examination, students must file the 
thesis proposal form with the Graduate 
School, 316 Johnston Hall. The form must 
include the proposed thesis title and a thesis 
proposal, approximately 250 words in 
length, describing the research to be 
undertaken and the methods to be employed 
in carrying it out. 

The thesis reviewers and other members 
of the final oral examining committee are 
appointed by the dean of the Graduate 
School upon recommendation of the faculty 
in the major field at the time the student's 
thesis proposal is approved. 

An approved thesis proposal must be on 
file in the Graduate School before the 
reviewers report form is issued to the 
student. 

Changes in the Thesis Title or the Thesis 
Proposal-Changes in the wording of the 
thesis title may be made without special 
approval, but changes should not be made 
after the thesis title is registered (see 
Registration of the Thesis Title and Delivery 
of the Thesis to Thesis Reviewers below). If 
substantive changes are made in the nature 
of the thesis research itself, the student must 
submit a revised thesis proposal immedi
ately. 

Language of the Thesis-Theses must 
normally be written in English or in the 
language of instruction. Any request to write 
the thesis in a foreign language, including a 
language of instruction other than English, 
must be justified by a letter from the adviser 
and the director of graduate studies. This 

Doctor of Philosophy Degree 

letter should be attached to the thesis 
proposal form when it is submitted to the 
Graduate School. This letter should also 
confirm that the recommended thesis 
reviewers (including the outside reviewer) 
are qualified to read, comprehend, and 
criticize a thesis in the foreign language. 

Use of Human Subjects in Research-All 
research on the Twin Cities, Duluth, Morris, 
and Crookston campuses that involves the 
use of human subjects must be reviewed and 
approved by the University Committee on 
the Use of Human Subjects in Research 
before initiation. This policy, approved by 
the University Senate and Board of Regents, 
applies to both funded and nonfunded 
faculty, staff, 'and student research. Any 
research project, including Plan B project, · 
thesis, and dissertation, that involves human 
subjects must be approved by this committee 
to ensure that the rights and welfare of the 
subjects are protected. For additional 
informatio~, \ontact the committee office at 
1100 Washmgton AvenueS., Suite 201, 
Minneapolis, MN 55415 (6121624-9829). 

Published Work Included in or in Lieu of 
the Thesis-The thesis may include 
materials that students have published while 
University of Minnesota graduate students, 
provided the research was carried out under 
the direction of the graduate faculty and 
?pproved by the adviser for incorporation · 
mto the thesis. Such publication is welcomed 
as the best demonstration of quality in a 
student's research, and the Graduate School 
encourages the practice. The adviser should 
~otify_ the Graduate School in writing of the 
mtentlon to publish part of the thesis 
~aterial, b~t the Graduate School's approval 
ts not reqmred. 

In cases where the thesis research is to be 
presented to the examining committee in the 
form of one or more articles that have been 
published, or are in a form suitable for 
publication, the student should contact the 
Graduate School, 316 Johnston Hall for 
information on accommodating such a 
presentation to the required thesis format. 

35 



UNIVERSITY OF MINNESOTA 
Twin Cities C.ampus 

11 May 1993 

Dr. Anne Petersen 
Dean, Graduate School 
321 Johnston Hall 

Dear Dean Petersen: 

Department of Engh'sh 
Graduate Studies 
205 Lind Hall 

MAY J 2: 1993 

207 Church Strr:ct S.E 
Minneapolis, MN 55455 
612-625-3882 
FAX 612-625-8565 
grad@english. cia. umn. cdu 

At today's meeting of the Language, Literature, and Arts Policy and Review 
Council of the Graduate School, it was resolved that the status of the graduate 
program in Linguistics be settled immediately. Although we understand that 
reopening the program to admissions is partly a CLA budgetary matter, it also is a 
matter within the jurisdiction of the Graduate School. For that reason we are 
reporting our resolution both to the College of Liberal Arts and to the Executive 
Committee of the Graduate School, scheduled to meet the 25th of this month. 

We hope that the matter can be settled before that time. If it is not, the 
LL&AP&R Council will request the Graduate School Executive Committee to 
reopen applications for admission to graduate study in Linguistics. 

For the Policy and Review Council, 

~~-UL~~A 
Riv-Ellen Prell, Professor of ~merican ~tudies and Chair, LL&AP&R Council 

Kent Bales, Professor of English and Chair pro tem, LL&AP&R Council 

copies: Associate Dean Kenneth Zimmerman 
i-ASslstant to the Dean Vicki Field 

Dean Julia Davis 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

M&y 10.1993 

TO: Anne Petersen 

Department of 'I ocllllonal and 
Tecl111ltaf Eduoorlon 

College of Education 

Deu ofGttAtuue School ~ 

FROM: Guy Leske, Director of Graduate Studies ~ 
Frances Lawrenz, Director of Gradulle Swdles 

SUBJECT: Transfer of Adult Education .Programs and faculty 

Room2JO 
1954 Buford A venit<' 
Sr. Pa1•l. MN 55108 

612-624-1221 

The College of Education AduJtEduc.Uon faculty me.m.bersviU be moving from the 
Departme.nt of Curriculum and Instruction to the DepiJ1.m.ent of Vocational Uld 
Techrtical EducaUon as of July l. As a rg~ull nf lh i!'; change, the Adult Education faculty 
&Gd the Vocational Education faculty ate requesting the transfer of tho adult oduc:atio.n 
doctoral focus Yithln the CU.r.r!cutum and Instruction concentration of the Ph.D. in 
Education with em.Phasis in curriculum and instruction to the Ph.D. in Education with 
emphasis in vocational education where It vUJ become a spedaUzatio.n. 

Slmllarly, tho request is made for the U"&D.sfer of the adult educalion concentration in 
the Muter of Arts ia. Education with emphasis in curriculum and instruction to the 
Master of Arts in education with emphasis in vocational education where It will become 
a specialintioa. 

Students who are in tb.e current Curriculum and Instruction Ph.D.tAd M.A. degrees 
vill be liven the o,Ption t.o complete the proaram in which they where admiued or to 
file for a c.ha.nge of status to the appropriate Vocational Educ&tion dearee. Future 
admiu will be~ the vocational education pro1ra.m.s. Programma&Jc cha.o.ges are not 
expected at this time. but vill be addressed by the faculty next year. 

The Vocational Eclu~on graduate fatuity requests that the current. graduate fatuity ill 
adult education be ara.o.ted their present gradu&te faculty status vilhi.n the vocational 
education faculty: Harlan G. Co.Pland. fuU member; Rosemarie Park. full member; Nancy 
J. Rhode. LTS: a..o.d RowanS l/Uliams. fuU member. It is assumed that these individuals 
Ylll retain their status with the Curriculum and Instruction faculty. They have taught 
CUrriculum a.nd Instruction counos in areas other Uum adult education. 

The courses presently listed as adulteducatio.n In CUrriculum and Instruction vHl 
coAtiAue to be listed u adult education. but will become part of Vocational and 
Tecllnlc&J Education. 

1'e are requesUAa those cha.naes at this time to facilitate the process of informing 
prospective lt.Udents. ch&Agins .recruitment materials, otc. in as timely a fashion as 
possible. 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

Ken Zimmerman 
Associate Dean 
Graduate School 
Johnston Hall 

Dear Ken: 

Department of Educational Policy and 
Administration 

College of Education 

275 PeikHall 
159 Pillsbury DriveS .E. 
Minneapolis, MN 55455-0208 

612-624-1006 
Fax: ~~x 612-624-3377 

April 21, 1993 

I am attaching a copy of a proposed Ph.D. concentration 
in International Development Education within our Social and 
Philosophical Foundations Doctoral program. As you can see, 
this amounts to some realignment of courses in the SPFE 
Ph.D .. However, the new concentration is in keeping with 
recent Departmental developments and affords students an 
opportunity to master this emerging area. 

These materials have been forwarded to Dale Lange and 
are being treated as an "information item" for the College's 
Policy and Review Committee. I hope that the Graduate 
School Policy and Review Committee will look favorably on 
our plan. If I can provide additional information, please 
let me know. 

iam Ammentorp 
Director of Graduate Study 

WA:hs 
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UNIVERSITY OF MINNESOTA 

Twin CiJies Campus 

March 5, 1993 

Department of Educational Policy and 
Administration 

College of Education 

275 Peik Hall 
159 Pillsbury DriveS.£. 
Minneapolis, MN 55455-0208 
612-6~ 612-624-3377 

Fax: 612-626-7496 

MEMO TO: Dale L. Lange, Associate Dean, College of Education 
c/o Committee on Educational Policy 

PROM: Karen Seashore Louis, Chair 

RE: Attached Information Item--IDE PhD Concentration 

I am forwarding the attached information item regarding a proposed 
PhD concentration for International Development Education (IDE) 
within the existing Social and Philosophical Foundations of 
Education PhD program with my strong recommendation for its 
consideration and approval. 

C Please let Marcia know if there is any more information needed 
and/or what next steps are needed for its implementation. Thank 
you. 

KSL:mf 
Attachment 
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UNIVERSITY OF iv'IINNESOTA 

Twin Cities Campus Department of Educational Policy and 
. 4.dministration 

College of Education 

To: Dale Lange, Associate Dean - College of Education, 
Committee on ducational. Policy 

275 Peik Hall 
159 Pillsbury DriveS .E . 
Minneapolis. MN 55455.()208 

612-624-1006 
Far: ~6M*wwexx 612-624-3377 

From: Michael Pa· tf, Program Head - International Development Education 
I . 

Re: International; Development Education Ph.D Concentration 

Date: March 1, 1993 

c.c. Karen Seashore Louis - Chair, EdPA 
William Ammentorp - DGS, EdP A 

I am wntmg on behalf of the Department of Educational Policy and 
Administration to inform you that the department has given formal 
approval to a proposal establishing an International Development 
Education Ph.D. concentration within the existing Social and Philosophical 
Foundations of Education Ph.D program. This proposal was first approved 
by the SPFE faculty on January 13, 1993, and by the entire EdP A faculty 
on February 16, 1993. The attached program protocol describes the IDE 
concentration in detail and shows how it is configured into the SPFE Ph.D. 

It is my understanding that the next step is for this to be presented as an 
information item to the College Committee on Educational Policy. Please let 
me know if there is anything further to be done. 

Thank you. 
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International Development Education Concentration 
in the SPFE Ph.D. Program 

The total program includes a minimum of 93 course credits (includes 
relevant M.A. credits), plus 36 thesis credits. 

I. EdP A Departmental Core (6 courses minimum) 

I.A. EdPA Core (three courses) 

EdPA 5201 
EdPA 5202 
EdPA 5222 

Formal Organizations of Education 
Politics of Education 
Introduction to Policy Research 

I.B. EdPA Electives (three courses) 

3 
3 
3 

These courses are for inclusion in the IDE concentration (TIA). the SPFE core (TIB). or 
the supponing field (IV) and arc chosen from the following: 
EdPA 5131 Comparative Education* 3 
EdPA 5156 History of Ideas in Amerkan Education 3 
EdPA 5171 Anthropology and Education 4 
EdPA 5182 Comparative Philosophies of Education 3 
EdPA 5190 Sociology of Education 4 
EdPA 5209 Education in Future Social Systems 3 
EdPA 5280 Introduction to the Economics of Education 4 
* This is required by IDE and is counted in the IDE concentration (TIA) 

II. SPFE Program (10 courses minimum) 

The SPFE program consists of II.A. the IDE Concentration (six required courses) 
and II.B. the SPFE Core (a minimum of four elective courses) 

JI.A. IDE Concentration (sjx courses) 

EdPA 5131 
EdPA 5603 
EdPA 5605 
EdPA 5607 
EdPA 8603 
EdPA 8605 

Comparative Education 
International Education and Development 
Research in International Development Education 
Applied International Development Education 
Seminar: International Development Education 
Problems: International Development Education 

fl. B. SPFE Core (four courses minimum) to be chosen from: 

EdPA 5101 
EdPA 5128 
EdPA 5182 
EcPA 5141 
EdPA 5155 
EdPA 5156 
EdPA 5171 
EdPA 5175 
EdPA 5182 

Historical Foundations of Modern Education 
Critical Issues in International Educational Exchange 
Comparative Philosophies of Education 
Critical Issues in Contemporary Education 
History of Western Educational Thought 
History of Ideas in American Education 
Anthropology and Education 
Systems Theory in Social Science and Education 
Comparative Philosophies of Education 

3 
3 
3 
3 
3 
6 

3 
4 
3 
3 
3 
3 
4 
3 
3 



EdPA 5192 
EdPA 5201 
EdPA 5182 
EdPA 5601 
EdPA 8172 
Ed.PA 8260 
Ed.PA 8262 
Ed.PA 8268 

Sociology of Higher Education 
Social Forecasting and Educational Futures 
Comparative Philosophies of Education 
Nonformal Education in International Perspective 
Seminar: Topics in Anthropology and Education 
Seminar: Social and Philosophical Foundations of Education 
Seminar: Educational Philosophy 
Seminar: Social and Educational Futures 

4 
3 
3 
3 
3-9 
3 
3 
1-6 

... 

In consultation with the adviser, additional courses may be taken for the program core. 

III. Research Methodology (5 courses minimum) 

The following four courses are required of all students in the IDE concentration: 

EPsy 8260 
EPsy 8261 
EPsy 8262 
VoEd 8920 

Statistical Methods 
Statistical Methods 
Statistical Methods 
Interpretive and Critical Social Science Research 

3 
3 
3 
3 

In addition to the above, students must choose a qualitative or quantitative research 
methods track. Those choosing qualitative research methods must take: 

Ed.PA 5174 Field Methods for the Study of Education 
Ed.PA 5176 Ethnographic Research Skills Laboratory 

4 
2 

Those choosing quantitative research methods must take a minimum of one advanced 
quantitative research methods course. 

IV. Supporting Field (5 courses minimum) 

Supporting field courses, chosen in consultation with the adviser, are 
taken outside of the major and support the areas of concentration. 

Admissions 

In addition to meeting the normal requirements for admission to the 
SPFE Ph.D. program. all students seeking an IDE concentration will be 
required to have completed a Master's Degree in Comparative and 
International Development Education or a related social/behavioral 
science discipline with an international emphasis. Preference will be 
given to applicants who have had substantive international 
experience, particularly in education and development. 
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UNIVERSITY OF MINNESOTA 
TWIN CITIES 

College of Educat1on 

I Division of Business and Marketing Education . 
! Department of Vocational and Techmcal Education 
, 420 Vocat1onal and Technical Education Building 

1954 Buford Avenue 
St. Paul. Minnesota 55108 

May 3, 1993 

Memorandum 

To: 

From: 

Anne Petersen, Dean 
The Graduate School 

William Ammentif! Professor and Director of Graduate Studies 
Department of Educational Policy and Administration 

,/) 

George Copa, Professor and ~"'--" 
Department of Educational Polic'l_and Administration 

Subject: Preliminary Report on the Doctoral Studies Component offered through the 
Leadership Academy 

In response to your request for information concerning the development of the doctoral studies 
component of the Leadership Academy, we are pleased to submit the attached preliminary report. 
The report describes the approach being used to provide "access to excellence" for persons 
interested in administrative leadership for two-year institutions of higher education, and it also 
includes information related to the first cohort of students. 

Additional copies of the report and this memo are provided for distribution to those who may be 
interested. 

We would be happy to provide additional information as necessary, and anticipate submitting 
another report during Fall Quarter, 1993. 

Thank you again for your support. 

En c. 

cc: Robert Bruininks 
Dale Lange 
Gary Leske 
Karen Seashore-Louis 
Ken Zimmerman 
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INTRODUCfiON: 

This report summarizes the processes underway to provide access to doctoral 

studies through the Leadership Academy established by the Department of Educational 

Policy and Administration and the Department of Vocational and Technical Education 

during the 1992-93 academic year. It is submitted as an interim report. A complete 

report will follow at the end of Fall Quarter, 1993. 

We have chosen to use the University's Access to Excellence mission as a premise 

for operationalizing the services provided through the Leadership Academy. The 

Academy has been established to respond to the interests and needs of those preparing 

for administrative leadership roles in two-year institutions of higher education. As our 

experience with the initial cohort of students unfolds, it is clear the University is viewed 

as a repository of excellence. We have also observed that, while perceptions of 

excellence are a "given," access is very much an issue. Consequently, a purpose of the 

doctoral studies component is to improve access--to find innovative ways to enhance the 

graduate experience of the students involved. 

In this report, we offer the observation that graduate programs can be 

restructured to address student concerns without substantive changes in either admission 

or instructional standards. In other words, it is possible to "innovate within the system" 

to find more productive links among the expectations of students and the offerings of 

the University. By using methods of continuous quality improvement, faculty and staff 

working with the Leadership Academy have found ways to modify instructional content 

and process so that those enrolled in doctoral studies are afforded access to excellence. 
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DOCTORAL STUDIES 1992-93: 

This report provides an overview of the doctoral studies component and responds 

to the following questions. First, how have interested individuals, institutions, and 

systems been involved in developing the doctoral studies component of the Leadership 

Academy? Second, how have admission standards and practices been applied in 

selecting the current cohort of students? Third, what adaptations have been made in 

instructional content and delivery? And finally, how have students evaluated their 

experiences? Each of these questions is addressed below based on experiences to date, 

along with observations as to the capacity of this educational innovation in graduate 

study at the University of Minnesota to provide access to excellence. 

1) Designing the Innovation: How have interested individuals, institutions, and 

systems been involved in developing the doctoral studies component of the Leadership 

Academy? 

The design for the Leadership Academy is emerging as a result of several years 

of discussion involving University faculty and leaders in Minnesota two-year colleges. 

Development of the doctoral studies component has been encouraged and supported by 

leaders of the Minnesota Technical College and Community College systems, faculty 

members of the Department of Educational Policy and Administration and the 

Department of Vocational and Technical Education, and interested individuals. Upon 

approval of the experimental project by the Dean of the Graduate School, an advisory 

Leadership Development Council was formed with representation from the Minnesota 

technical and community college systems and the University faculty. Council meetings 

2 
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provide a forum whereby issues can be identified and resolved, and priorities can be set 

for leadership education and research. 

As a result of the collaborative development efforts, a joint instructional 

approach has been designed whereby students admitted to the doctoral studies 

component of the Leadership Academy have an opportunity to earn a Doctorate of 

Education (Ed.D.) in either Educational Administration or Vocational Education over a 

three year period (Appendix I: Program of Studies). 

Participants are involved in cohort group instruction where those admitted to the 

doctoral studies component remain together for classes and seminars throughout the 

degree program. This model was selected to make it possible for students to interact 

with one another and with faculty members to provide access to academic fellowship 

that is typically absent in most graduate experiences. The model was also designed to 

assist the departments in managing faculty resources--to make it possible to predict 

course demand and faculty advising loads, thereby maximizing the efficiency and 

effectiveness of delivery. 

In addition to other courses in the existing degree program, the participants are 

able to focus their leadership skills and plans, and explore their administrative interests 

and potential. Primarily, this is facilitated through an ongoing leadership development 

component entitled the Leadership Seminar. Offered in two credit segments in 

conjunction with other courses in the program, the Leadership Seminar assists students 

in identifying and refining the leadership skills needed by administrators of two-year 

institutions of higher education. The Seminar focuses on the results of leadership 

3 



research conducted at the National Center for Research in Vocational Education at the 

C University of Minnesota. In effect, five years of leadership research provide the 

c 

conceptual basis for the doctoral studies leadership experience. 

2) Recruiting and Selecting Students: How have admission standards and 

practices been applied in selecting the current cohort of students? 

The initial cohort of students was recruited in the Fall of 1992. Since the 

doctoral studies component of the Leadership Academy is concerned with the 

identification and preparation of educational leaders, it was decided that current 

admission applications should be supplemented to provide additional information 

related to student qualifications. Accordingly, the Academy elected to use the 

application materials of the Bush Leadership Program. These materials were modified 

with the approval of the Bush Foundation and were mailed with three confidential 

personal reference forms to interested students (Appendix II: Doctoral Studies 

Application). 

By the end of October 1992, information about the doctoral studies component 

had been disseminated to the presidents and system leaders of the technical and 

community colleges throughout Minnesota, and also discussed at various professional 

meetings. As a result, 63 individuals requested application materials. In response, 41 

applications were received and 33 were complete enough to be reviewed. Applications 

were considered by a combined group of faculty from both departments, and their 

recommendations for admission were submitted to the Graduate School. Subsequently, 

28 individuals were invited to participate, and 25 were admitted to the cohort. Twenty-

4 



four participants completed the first quarter, Winter 1993 (Appendix III: List of 

C Participants). 
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The demographics of the 2-l- doctoral studies participants in the Leadership 

Academy provide a summary of who they are. Thirteen are men and 11 are women, 12 

come from a rural setting, 9 from the metropolitan area, and 3 work in states other than 

\tinnesota. Members of the cohort also hold a variety of positions: 8 

coordinators/program managers/teachers/specialists, 6 deans, 4 vice presidents, 3 campus 

directors/presidents, 2 college presidents, 1 department head, and 1 associate vice 

chancellor. Most of the participants are from technical colleges in Minnesota, and no 

identified persons of color are enrolled. Thus, in this cohort there is an under

representation of minority groups and staff from community colleges. 

Data considered by faculty in making recommendations for admission included 

Undergraduate/Graduate GPA and GRE scores. These data were considered along 

with the individual's goals, letters of recommendation, and materials from the Bush 

Leadership Program. For those that were admitted, the Undergraduate GPA mean for 

the cohort participants was 2.90 with ranges of 2.27-3.44; the Graduate GPA mean was 

3.75 with ranges of 3.46-4.0; the Verbal GRE scores mean was 520 with ranges of 400-

710; the Quantitative GRE scores mean was 516 with ranges of 350-700; the Analytical 

GRE scores mean was 525 with ranges of 400-690; and total GRE scores mean was 

1561 with ranges of 1250-1970. 

3) Access to Excellence: What adaptations have been made to instructional 

content and delivery? 

5 
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Students are gaining access to excellence through innovative teaching approaches. 

These approaches consist of using a cohort model, collaborative work groups, 

information networks, and distance delivery systems. Institutes, independent study, and 

field studies are other ways participants will address current and emerging problems 

facing two-year institutions of higher education. Other experiences include organizing 

the Leadership Seminar as a way of addressing leadership issues and concerns: offering 

workshops in response to expressed goals or needs, such as managing work, family, 

university, community and personal relationships and expectations; and including 

seminars on providing opportunities to improve the quality of professional writing and 

communication. 

Other important adaptations in content and delivery have been provided. Among 

these accommodations are: (a) on-site registration and purchase of instructional 

materials, so that these processes are more time and cost efficient for students; (b) 

flexible scheduling of instruction to maximize convenience for students (instruction 

during the Winter and Spring 1993 quarters has been provided through intensive Friday

Saturday sessions); (c) networking of participants through E-Mail; (d) working with 

University of Minnesota library staff to arrange convenient delivery of materials and 

supporting reference services; (e) internationalizing the curriculum; (f) melding and 

cross-listing of courses within the two doctoral programs; (g) special alterations in 

regular courses in order to strengthen the emphasis on two-year institutions of higher 

education; and (h) providing coordination of the Leadership Academy through loan of 

staff from one of the two-year systems. 

6 



Comments regarding the sessions: 

-"Quite a stimulating weekend! Overall good info. well presented. 
Appreciate your concern for our needs." 

-"Great weekend--Thanks for continuing to keep in touch with your 
customer." 

-"Excellent presentations. I like the idea of bringing in various subject 
matter experts for the various topics. Please continue the group 
participation activities. Thanks for continued leadership of this program.·· 

-"Again--1 so appreciate the nice touches: refreshments, box lunch, on-site 
books and registration, your tolerance for our demands. Thank you!" 

-"Both days were extremely useful--and will help with successful journey 
toward the doctoral degree." 

Comments regarding the overall program: 

-"My sincere appreciation for all the efforts by many people to make this 
experience possible." 

-"Thank you for being patient with all of our concerns, questions, fear and 
anxiety--it was greatly appreciated." 

-"I appreciate being kept informed of the ongoing development of the 
program. It appears to have our interests at heart and that is 
appreciated." 

-"I'm glad I made this choice to be here." 
-"I appreciate all the efforts that are going into planning and evaluation of 

this program. I am enjoying the stimulation of being back in 'school' --and 
adjusting to the balance of work, family, and school, again! Thank you!" 

-"I am very satisfied with this program. The presentations, readings, and 
interactions with other students are stimulating and energizing." 

-"Appreciate the redirection--curriculum--fit into 3 years." 
-"Thank you for responding to concerns about learning to use the library." 

8 
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4) Meeting Student Needs: How have students evaluated their experiences? 

Consistent with our commitment to continuous improvement, in addition to the 

standard course evaluations used by the University. students are asked to complete a 

qualitative response form at the end of each session (Appendix IV: Student Response 

Form). The comments are then compiled and used to improve the students' subsequent 

experiences. 

The Leadership Academy is responding to concerns and questions of the cohort 

to continually improve the quality and access of services offered. For example, students 

indicated through their session response forms that help was needed in accessing 

information and services through the library system. In response, a day-long workshop 

was planned in cooperation with Library and Integrated Information Services staff. The 

workshop was the first of its kind to be offered by the University of Minnesota to a 

group of this nature (Appendix V: Workshop Agenda on Information Services on 

Distance Education). Through discussions during the seminar, ideas were generated to 

improve the services provided. Many of these ideas are being discussed with Library 

and Integrated Information Services staff in order to better meet the needs of students 

in the doctoral studies component of the Leadership Academy, and other University 

students as well. 

Comments received through session response forms demonstrate that the 

Leadership Academy has improved access to excellence for its participants. Examples of 

comments are listed to provide illustration: 

7 
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When asked "What are your suggestions for improvement of the sessions?" 

Examples of responses are listed below: 

-"1 feel like the Academy is experiencing continuous improvement and I'm 
happy to be a part of it!" 

-"1 continue to say thanks for the accommodations made for the course." 
-"None--Everyone is very accommodating!" 
-"Feel that so far the program has addressed my needs.'' 
-"None at this time--most suggestions seem to be acted upon." 
-"At this time I am very hopeful about this program--1 feel it could 

definitely meet my personal and professional needs. I'm excited to 
continue." 

-"To date, they have been answered. I am impressed!" 
-"Thanks for listening and adapting to our needs." 

Results of completed University evaluation forms also indicate a high level of 

satisfaction with doctoral courses offered in the doctoral studies component of the 

Leadership Academy. For example, for the VoEd 8100/EdPA 8229: Leadership 

Seminar, 82.6% of the participants felt the instructors were excellent in getting them 

interested or involved, 82.6% felt the instructors were excellent in getting them to think, 

and 78.3% felt that the instructors' rapport with them as a student was excellent. These 

are positive and encouraging results about the access to excellence for the participants in 

the Leadership Academy. 

EXTENDING THE MODEL: 

The conclusion we draw from our experience to date is that we have the 

ingredients of a high-quality, innovative graduate experience. Faculty and students have 

given the Academy's approach high marks and have become enthusiastic contributors to 

the continuous improvement process. We believe the Leadership Academy is providing 
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access to excellence, but there are still opportunities for continued improvement. One 

critical area of improvement is to increase cohort diversity with respect to the 

participation of under-represented groups. Presently. most of the participants are from 

technical colleges. The cohort needs to be extended to include staff of community 

colleges. Most of the participants are from the majority culture. We must expand to 

provide access to excellence for members of different cultures and backgrounds. We 

anticipate addressing these improvements to access by expanding the cohort. 

We propose to recruit and enroll additional students in Winter, 1994. 

Recruitment efforts will be initiated this summer to inform and encourage applicants 

from both the technical and community college communities. Special recruitment 

attention will be directed at under-represented populations to ensure that Academy 

students reflect the diversity of those involved in higher education. 

Additional enrollments are not expected to place undue burdens on the 

instructional resources of the Academy. In fact, the presence of a more diverse group 

will make for a more thoughtful course planning for a wider range of faculty 

involvement. Further, we do not anticipate having to request changes in Graduate 

School admission deadlines and/or procedures in order to complete the process, as there 

is ample lead time for admissions counseling. 

CONTINUING EVALUATION: 

This report should be thought of as a formative evaluation document. It 

summarizes information that has been extremely helpful to faculty in giving shape to the 

doctoral studies component. It is also, we hope, a model for others who might be 

10 



considering similar innovations in graduate education. We believe the approach used 

C, for the doctoral studies component is a workable model that could be of interest to 

other graduate centers in the University. 

11 
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The Leadership Academy 

EDPA EDPA EDPA EDPA nNOYEARPOSTSECONDARYPROGRAM VOEDGENL VOEDRSCH VOED SPLZ 
CORE RSCH SUPT COLL (AS REVISED 3-5-93) {18) (48) (42) 

ORGANIZATION/ADMINISTRATION STUDIES 

X EDPA 5202 POLITICS OF EDUCATION X 
X VOED 8110 COMPARATIVE SYSTEMS X 

X VOED 8120 HISTORY & PHILOSOPHY/ X 
EDPA 5250 HISTORY OF HIGHER EDUCATION (4 CR) 

X EDPA 8257 FINANCING HIGHER EDUCATION X 
X VOED 5760 ORGANIZATION OEVELOPMENT/EDPA X 

5201 FORMAL ORGANIZATIONS 
X VOEO/EDPA 5274 TWO YEAR COLLEGES X 

X EDPA 5260/VOED 5600 PLANNING/5200 X 
EVALUATION 

X EDPA 8255 LEADERSHIPNOED 5102 X . 

RESEARCH 

X EDPA 8220 QUANTITATIVE FOUNDATIONS X 
X EDPA 8340 POLICY SYSTEMS IN EDUCATION/ X 

VOED 8920 INTERPRETIVE CRITICAL SCIENCE 
RESEARCH 

X EDPA 8341 ANAL OF POLICY SYSTEMS/ X 
VOED 8910 POSITIVISTIC RESEARCH 

X EDPA 8238 SEMINAR/VOED 8XXX X 
X {36) EDPA 8888/VOED 8888_(361 X (36) 

LEADERSHIP 

X (12) EDPA 8229 SEMINARNOED 8100 (SUB 8130) X (12) 
X (6) EDPA 8241 INTERNSHIPNOED 8810 X (6) 

Xi36} ELECTIVES OR PREVIOUS COURSEWORK X{6} X (30) 

15CR 48CR 52CR _ __ 12~R_ TQ_TAL CREDITS •127 L___ 19CR 48CR 60CR 
-- -
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Doctoral Studies Program 
for Leaders in 

Two-Year Institutions of Higher Education 
presented by the Graduate School and 

College of Education 
University of Minnesota 

SUPPLEMENTAL APPLICATION INFORMATION 

Please return, with a resume that includes your educational and employment history, to: The 
Leadership Academy, 425 Vocational and Technical Education Building, 1954 Buford Avenue, 
St. Paul, MN 55108. The application must be received by October 23, 1992. 

Name: 

Home 
Address: 

Home 
Telephone: 

Work 
Address:· 

Work 
Telephone: 

Personal Information 

Last First 

Number and Street 

Employer 

Number and Street 

Send correspondence to: Home Address __ Work Address __ 

Middle 

City, State and Zip Code 

Your Title 

City, State and Zip Code 

If you have taken the Gradi.tate Record Examination (GRE), please report your scores below, and 
have a certified score sent to the Leadership Academy before November 30, 1992. 

Date taken or scheduled: 

Scores: · ----:----
Verbal Quantitative Analytical 
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References 

List the names, addresses and telephone numbers for the three people to whom you have 
given one of the reference forms included with this application. When requesting the 
reference, please enclose a copy of your most recent resume for review by those persons asked 
to respond. 

1. An Immediate Supervisor Who Can Comment on Your Strengths, Needed Areas of 
Improvement, and Potential 

Name: 

Title: 

Orgaruzation: ______________________________________________________________ _ 

Address: 

Telephone: How long have you known this person? _________ _ 

May we contact this person for additional information? Yes __ No 

2. Another Person in a Leadership Position Who Is Familiar with Your Work or Other 
Contributions 

Name: 

Title: 

Orgaruzation: __________________________________________________________ _ 

Address: 

Telephone: How long have you known this person?---------

May we contact this person for additional information? Yes __ No 

3. A Person Who Can Comment on Your Ability To Do Academic Work 

Name: 

Title: 

Orgaruzation: ____________________________________________________ _ 

Address: 

Telephone: How long have you known this person? _______ _ 

May we contact this person for additional information? Yes No 
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Personal Essay 

Tell us about yourself, giving some examples of achievements, ideas, and relationships that are 
important to you. Provide a brief analysis of your strengths, as well as skills or abilities you'd 
like to improve. Limit your response to 2 double-spaced typed pages. 

Leadership Experience and Potential 

Identify an issue or a problem which affects either your career field or your institution and 
explain how you would address that issue from a leadership position, or describe a situation in 
which you have played an important leadership role. Limit your response to 2 double-spaced 
typed pages. 

Goals Statement 

Describe your personal and career goals, including a projected timetable. Explain how you think 
the doctoral studies program could help you meet these goals. Limite your response to 2 
double-spaced typed pages. 

Certification and Agreement 

If selected as a participant in the doctoral studies program of the Leadership Academy, I agree 
to obtain the necessary work releases to attend the scheduled courses, seminars, and leadership 
activities. 

Applicant's signature _________________ _,_,ate---------
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Applicant's Name: 

Doctoral Studies for Leaders in 
Two-Year Institutions of Higher Education 

presented by the Graduate School 
and College of Education 
University of Minnesota 

Confidential Personal Reference Form 

(Last Name) (First Name) (Middle Name) 

Note to Recommender: The Doctoral Studies prepare men and women for administrative leadership 
roles in two-year institutions of higher education. Your candid assessment of the applicant's talents, 
accomplishments, deficiencies and potential will be very helpful to the program's selection committee. 
Please compare the applicant with other promising people whom you know. Your comments are 
confidential and will not be shared with the applicant unless you choose to do so. We appreciate the 
time and care necessary to prepare this evaluation and are grateful for your help. 

Please type your answers to the questions below. To be considered by the selection committees, all 
reference forms must be received by the Academy by November 30. 

Recommender: 

Title: 

Organization: 

Address: 

Phone#: 

---------------------- How long have you 
known applicant? 

In what capacity? 

May we contact you 
about the applicant? Yes 

1. What are the applicant's strengths as relates to administrative leadership? 

No 

2. What are ways in which the applicant can improve as relates to administrative leadership? 

3. Please comment on the quality of the applicant's oral and written communication skills. 

4. Please comment on the applicant's ability to do advanced graduate study. 

(please complete other side) 
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5. Please describe an activity or a situation which illustrates the applicant's leadership abilities. 

6. Please comment on the applicant's participation as a volunteer in community activities or 
public service. 

7. In the space below or on a separate sheet, please tell us anything else about the applicant's 
abilities, character, or interests that would be relevant to this application. We are particularly 
interested in information that may not appear elsewhere in the above list of questions and 
your responses, but that the selection committee should know to assess this applicant 
accurately and fairly. 

8. What is your overall impression of the applicant as a candidate for doctoral studies? Please 
compare this applicant with other promising people whom you know. 

(1) Execptional __ (2) Superior __ (3) Above Average __ (4) Average __ (5) Below Average_ 

Signature of Recommender 

PLEASE MAIL THIS FORM TO: 

Leadership Academy 
425 Vocational and 

Technical Education Building 
University of Minnesota 

1954 Buford Avenue 
St. Paul, MN 55108 

Telephone: (612) 624-3004 

Date __ _ 
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The Leadership Academy 

DOCTORAL STUDIES PARTICIPANTS SPECIALIZING IN ADMINISTRATIVE 
LEADERSHIP FOR TWO-YEAR INSTITUTIONS OF HIGHER EDUCATION: 1993 

A joint effort of the Department of Educational Policy and Adminstration and the 
Department of Vocational and Technical Education in the College of Education, 
offered in cooperation with the Graduate School of the University of Minnesota 

• • • • • • • • • • • • • • • 

Mr. Bob Bollesen, Dean of Customized Training . 
Northwest Technical College 
Thief River Falls 
1301 Highway One East 
Thief River Falls, MN 56701 -2599 

Ms. Jerrilyn Brewer, Department Head, 
Academic Skills Center Reading Specialist 
Western Wisconsin Technical College 
304 N. Sixth Street 
LaCrosse, WI 54601 

Ms. Carole Carlson, Advisory Committee Coordinator 
Job Development-Placement Specialist 
Hennepin Technical College 
1820 North Xenium Lane 
Plymouth, MN 55441 

Mr. Steve Frantz, Associate Vice Chancellor 
Minnesota Technical College System 
Capitol Square Building 
550 Cedar Street 
St. Paul, MN 55101 

Ms. Sharon Grossbach, Campus Director 
Hennepin Technical College 
9200 Flying Cloud Drive 
Eden Prairie, MN 5534 7 

218-681-5424 

608-785-9588 

612-550-7183 

612-296-0672 

612-550-3100 
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Ms. Janet Gullickson 
Dean of Academic Affairs 
St. Cloud Technical College 
1540 Northway Drive 
St. Cloud, MN 56303 

Mr. James Johnson, Vice President 
Red Wing/Winona Technical College 
1250 Homer Road 
P.O. Box 409 
Winona, MN 55987 

Mr. Jerry Johnson, Dean of Instruction 
Dakota County Technical College 
1 300 East 145th Street 
Rosemount, MN 55068-2999 

Ms. Peggy Kennedy, Dean: Business/General Studies 
St. Paul Technical College 
235 Marshall Avenue 
St. Paul, MN 551 02 

Mr. Kevin Kopischke, Vice President 
Alexandria Technical College 
1601 Jefferson Street 
Alexandria, MN 56308 

Mr. Cliff Korkowski, President 
Red Wing/Winona Technical College 
1250 Homer Road 
P.O. Box 409 
Winona, MN 55987 

Mr. Ron Matuska, President 
Northwest Technical College-Wadena 
P.O. Box 566 
405 S. W. Colfax 
Wadena, MN 56482-0566 

2 

612-654-5000 x. 197 

1-800-372-8164 X. 116 

612-423-8234 

612-221-1314 

612-762-4404 

507-454-4600 

218-631-3530 
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Ms. Dianne Michels, Instructor 
Minneapolis Technical College 
1415 Hennepin Avenue South 
Minneapolis, MN 55403 

Mr. Bruce Nauth, Manager 
JTPA/Education Coordination Services 
State Board of Technical Colleges 
Capitol Square Building 
550 Cedar Street 
St. Paul, MN 55101 

Mr. Wayne Olson, Tutorial Coordinator, 
Coach, and Instructor 
Peru State College 
P.O. Box 151 
Peru, NE 68421 

Mr. David Sayre, President 
Anoka-Hennepin Technical College 
A.H. Ind. Sch. Dist. 11 
1355 West Highway 10 
Anoka, MN 55303 

Ms. Linda Schwandt, Psychology Instructor 
Western Wisconsin Technical College 
304 North Sixth Street 
laCrosse, WI 54601 

Mr. Joe Sertich, Vice President 
Range Technical College 
2900 E. Beltline 
Hibbing, MN 55746 

Mr. larry Shellito, Vice President 
Alexandria Technical College 
1601 Jefferson Street 
Alexandria, MN 56308 
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612-370-9499 

612-296-8493 

402-872-2296 

612-427-1880 

608-785-9165 

218-262-6185 

612-762-0221 
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Ms. JoAnn Simser, Dean of Instruction 
Northwest Technical College-Moorhead 
1900 28th Avenue South 
Moorhead, MN 56560 

Ms. Mary Stafford, Dean, Customized Training 
Duluth Technical College 
Downtown Business Center 
Suite 1 00, Holiday Mall 
207 W. Superior Street 
Duluth, MN 55802 

Ms. Susan Stenerson, Teacher 
Duluth Technical College 
2101 Trinity Road 
Duluth, MN 55811 

Mr. David Trites, Enrollment Management Coordinator/ 
Counselor 
Alexandria Technical College 
1601 Jefferson Street 
Alexandria, MN 56308 

Ms. Debra Wilcox, Support Service Manager 
St. Paul Technical College 
235 Marshall Avenue 
St. Paul, MN 55102 
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218-236-6277 

2, 8-722-7897 

. 218-722-2801 X. 322 

612-762-0221 

612-221-1432 

Date: January 25, 1993 
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The Leadership Academy 

RESPONSE FORM: Spring Quarter, May 21-22 Session 

Please help us in our efforts to address your concerns and continuously improve 
the offerings of the Leadership Academy by responding to the items listed below, 
and/or contacting any of us for further discussion of suggestions. 

1. What information or activity/activities from this session did you find to be 
most useful to you? 

2. What information or activity/activities did you find less useful, or confusing? 

3. What are your major concerns at this time? 

4. What questions do you have regarding the goals or operations of the 
Leadership Academy and/or the doctoral studies component? 

5. What are your suggestions for improvement of the sessions? 

6. Other comments: 

Please sign this sheet if you would like us to contact you directly with a response 
to your concerns; otherwise, it is not necessary to identify yourself. THANK 
YOU! --J. Daines, G. Copa, and B. Ammentorp, Project Staff 
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Workshop Agenda 

Friday, April 16, 1993 
Room 50, Humphrey Center 

.................................................................. , .............................................. _ .. ______________ ...................... --·-·--.. ---·-·-·-·-·-........ -......... , 

10:30 - 11:00 am 

11:00 am - 12:00 pm 

c 
1:00 - 1:30 pm 

1:30 - 2:30 pm 

2:30 - 3:00 pm 

3:15 - 3:45 pm 

3:45 - 4:15 pm 

( 4:15 - 5:00pm 

Welcome and Introduction to University Libraries and 
Computer Services 

Tom Shaughnessy, University Ubrarian 
Joseph Branin, Associate University Ubrarian for Public Services 

Networked Access to Information Services: Overview Presentations 
INTERNET and Gopher, Douglas Lund, Manager, Integrated Information Center 
LUMINA and INDEXES, Nancy Herther, Integrated Information Center 
PALS, Joan Roca, Ubrary Analyst, PALS 

Networked Access to Information Services: Hands-on Demos 
Cuuent Contents 
INTERNET/Gopher 

E-mail Training 
as 

FirstSearch 
LUMINA 

MINITEX Document Supplier 
Bill DeJohn, Director, MINITE:X 

Major Education Indexes: Print and Eectronic 
Nancy Herther, Integrated Information Center 

Database Management and Manipulation: An Overview 
Julia Kelly, Reference Ubrarian, Biomedical Ubrary 

Tour of Wilson Library 
James Cogswell, Division Hemi, Reference & Information Services 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus Graduate Program in Genetics 

Department of Genetics & Cell Biology 
College of Biological Sciences 

June 8, 1993 

Dean Kenneth Zimmerman 
Associate Dean, Graduate School 
University of Minnesota 
321 Johnston Hall 
Minneapolis, MN 55455 

Dear Ken: 

JUN 8 

250 Biological Sciences Center 
1445 Gartner Avenue 
St. Paul, MN 55108-1095 

612-624-3003 
Fax:: 612-625-5754 

I am writing on behalf of the Steering Committees of the Genetics 
and Cell and Developmental Biology (COB) Graduate Programs to 
inform you of the results of the voting of the graduate faculties 
concerning a merger. The members of both faculties voted 
unanimously in favor of a merger; we request, then, that this 
merger be approved and that the merger be implemented by dissolving 
the CDB graduate program, and changing the name of the Genetics 
Program to Molecular, Cellular, Developmental Biology and Genetics. 
As you know this merger was approved in principle by the Biological 
Sciences Policy and Review Council at their last meeting, and 
pursuant to the vote of the faculties, I am now asking for the 
merger to be formally approved. 

This merger should provide a number of advantages for the 
recruitment of top graduate students. As you know, the external 
review committees for both programs suggested that there would be 
a significant advantage in recruiting prospective Ph.D. students if 
the programs were merged, because the new program will provide a 
broader range of faculty expertise and training possibilities for 
students. This merger should improve our competitive recruiting 
position relative to other successful interdisciplinary programs, 
such as those at Stanford and Washington University. The review 
committees also suggested that the term "molecular biology" be 
incorporated into the title of the new program, to reflect the 
particular strength of our combined program in this critical area. 

The merger will also provide a number of advantages for training 
graduate students. Most but not all of our students in both 
programs take the core graduate courses in Genetics and in Cell and 
Developmental Biology. In the merged program, all students will 
take the same core courses, assuring a common educational 
background for our students in their advanced courses. students 
will have a larger number of laboratories from which to choose 
their rotations, and thus will have a better chance to find the 
right "fit" in their crucial choice of a doctoral dissertation 
adviser. Members of the combined programs will be expected to 
supplement the required courses with an enhanced series of special 

~· topics courses, which will be designed whenever possible to bridge 
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between disciplines. For example, special topics courses in the 
use of genetic techniques to study metazoan development would 
provide a bridge between areas previously covered in separate 
graduate programs. 

I have included with this letter a copy of an outline of the merged 
program which was prepared by the combined Steering Committees of 
the Genetics and COB Programs, and which was reviewed by the two 
faculties before the vote was taken. 

Thank you for your assistance with this request. Please let me 
know if you need any other information. On behalf of the Steering 
Committees of the Genetics and Cell and Developmental Biology 
Program, 

~t 

!~. 
Director 
Studies, 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

May 24, 1993 

Graduate Program in Genetics 

Department of Genetics & Cell Biology 
College of Biological Sciences 

250 Biological Sciences Center 
1445 GortnerAvenue 
St. Paul, MN 55108-1095 

612-624-3003 
Fax: 612-625-5754 

To: The Graduate Faculty in Genetics, and Cell and Developmental 
Biology 

From: Pete Lefebvre, DGS Genetics. For the Steering Committees of 
the two programs 

RE: Potential merger of the two programs 

Attached is a document prepared by the two Steering 
Committees, describing a merger of the two programs. This subject 
has been under discussion for several years, given the substantial 
overlap in the programs. The review committees for both programs 
suggested merger last year. 

We prepared this document so that you could have some idea, at 
least in outline form, of the organization of the merged program. 
The mechanics of merger (to avoid having to prepare a massive 
proposal to the highest levels of administration) involves 
dissolving the smaller of the two programs (CDB), and merging into 
the larger program, which will be renamed. 

Please review this document and vote yes or no on merger. We 
will not merge unless a majority of each faculty votes yes. In 
addition, please examine the two names at the end of the document, 
and pick one. If you don't like either, suggest a better one. 
Because the Regents will only consider graduate program matters 
once p~r year, if we are to merge the process must be completed by 
the first week in June. Thus we must have your vote by Tuesday, 
June 2. 

A· joint meeting of the two faculties will be held later in the 
week to discuss the merger, and to answer any questions you may 
have. A note letting you know the date and time of this meeting 
will be sent shortly. 

How to vote: 1) Come to the meeting and vote. 2) Send a note to 
Pete Lefebvre, Dept. GCB, 250 Bioscience Center, St. Paul. 3) Vote 
electronically by FAX (625-5754) e-mail to 
pete@molbio.cbs.umn.edu; or phone @ 624-4706. 



Proposal for the Merger of the COB and Genetics Graduate Programs 

Introduction 

Much of the best research in modern genetics, cell and 
developmental biology requires an interdisciplinary approach, 
resulting in a blurring of the boundaries between disciplines. 
Recognizing the overlp between the disciplines, faculty in the 
Genetics and Cell and Developmental Biology Graduate Programs 
began discussing the possibility of a merger of the two programs 
two years ago. 

The external review committees for both the COB and Genetics 
Programs recommended that the two programs be merged, both to 
enhance their ability to recruit students and to eliminate 
duplication of effort. This document outlines the proposed major 
features of a combined program, as developed by the Steering 
Committees of the Genetics and COB Programs. The details of 
matters such as curriculum for each program track, preliminary 
examinations, etc. will be worked out by the Steering Committee 
of the new combined program, if the merger is approved by the 
faculties of both existing programs. For simplicity, and at the 
request of the Graduate School, the merger, if approved, will be 
accomplished by disestablishment of the smaller (COB) program, 
and merger of its faculty into a renamed and reconstituted 
Genetics Program. 

The graduate program brought about by the merger of the two 
existing programs is referred to herein as the Program. 

A. Administration & Management 

1. The Steering Committee will be composed of the Director of 
Graduate Studies (DGS), the Assistant DGS, one student 
representative, and six other faculty members. Steering 
Committee members will be elected by the graduate faculty from a 
slate of nominees presented by the Steering Committee. Steering 
Committee members will be elected to three year terms, with the 
terms being staggered such that two new candidates are elected 
each year. In recruiting candidates for the Steering Committee 
and preparing the slate of nominees, the steering committee will 
attempt to provide representation from various organizational 
units within the Program which provide financial support, 
including the Department of Genetics and Cell Biology (GCB), the 
Department of Cell Biology and Neuroanatomy (CBN), the Plant 
Molecular Genetics Institute and the Institute for Human 
Genetics. In addition, the heads of CBN and GCB will serve as 
non-voting ex officio members. 

The Student Representative will be elected by the students 
of the Program through the Graduate student Association (GSA) to 
serve a one year term of office. The responsibility of the 
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Representative will be to represent student interests to the 
Steering Committee and to facilitate discussion of Program 
matters among students. 

The Steering Committee will meet once per quarter to 
consider policy matters, such as the faculty membership in the 
Program, student curriculum, laboratory rotations, the Itasca 
Course, funding, and student issues. The Steering Committee will 
also be responsible for appointing and supervising the other 
committees of the Program, to be described below. 

2. Two individuals will have major responsibility for the 
administration of the Program. The Director of Graduate Studies 
(DGS) and and assistant DGS will each serve two year term. After 
the two year term, the.assistant DGS will automatically become 
the DGS. The assistant DGS will be elected by the Program 
faculty from a group of nominees prepared by the Steering 
Committee. The assistant DGS will be chosen from the Minneapolis 
campus if the DGS is from the st. Paul campus, and vice versa. 

The duties of the DGS: As head of the Steering Committee and 
the Program, the DGS is responsible for (a) overseeing and 
coordinating the various committees of the Program, (b) preparing 
written reports from the committee, (c) submission of the Block 
Grant Application and the Graduate Fellowship Applications to the 
Graduate School, (d) making certain decisions regarding financial 
expenditures, (e) communicating with the Deans, Department Heads 
and members of the Program, (f) counseling students and signing 
student forms, and (g) communicating with the Graduate School 
concerning various and sundry matters. The assistant DGS will 
assist the DGS in all of these areas, both to handle· the large 
number of demands on the DGS and to train the DGS in all areas of 
administration of the Program. The DGS and assistant DGS will 
serve as joint representatives to the Biological Sciences Policy 
and Review Council. The DGS will be relieved of compulsory 
teaching for the duration of hisjher term, in accordance with the 
External Review Committee's Report (April 27-28, 1992). Efforts 
will be made to obtain salary offset to the DGS' home department. 

3. Committee structure: The Steering Committee will appoint the 
following committees: 

Admission Committee 
Recruitment Committee 
curriculum & Preliminary Exam Committee 
Scientific and Itasca Workshop Committee 

Each committee will be represented by at least one member of 
the Steering Committee; each committee will be chaired by a 
Steering Committee member. Participation in the activities of 
the various committees will be an expectation of all Program 
members, and will serve to familiarize Program members with the 
administration of the Program. The functions of the committees 
are as follows: 
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The Admissions Committee will consist of five individuals, 
including the.DGS andjor the assistant DGS, as well as 
representatives from GCB, CBN, PMGI and the Institute for Human 
Genetics. The Committee will evaluate and select students to be 
admitted to the Program. Application files of students will be 
made immediately available to committee members on both campuses. 
In addition, an electronic bulletin board will be set up with 
information about applicants so that all interested members of 
the Program can keep in touch with the admissions process and 
help recruit students. The admissions committee, along with the 
recruitment committee, will also assist the secretarial staff in 
arranging recruiting visits for candidates admitted to the 
Program. 

The Recruitment.committee will consist of four individuals, 
two from each Campus •... The Committee will develop a year-round 
plan to attract applicants through the use of bulletins, 
advertisements and contacts with faculty from colleges and 
universities. 

The Curriculum & Preliminary Exam Committee will consist of 
four individuals, selected to represent each of the Program's 
areas of specialization or "tracks" (see below). The Committee 
will determine and evaluate the core curriculum; establish the 
courses recommended for different tracks; arrange for the 
teaching of Special Topics courses, including the course for 
first year students during fall quarter; arrange the graduate 
seminar (i.e., journal club) course for first year students 
during winter quarter, and 8000-level Graduate Seminar courses. 
The committee will prepare and administer the Written Preliminary 
Examination, using_ questions solicited from Program faculty and 
students, and will arrange the grading of Examination questions· 
by Program faculty. 

The Itasca Workshop Committee will arrange the orientation 
program for students at the Lake Itasca Biological Station each 
September. 

4. Staff and office: 

The location of Administrative Assistant and the Program 
files will initially be based in the GCB office. Every effort 
will be made to introduce electronic communication technology 
into the running of the Program, through both e-mail and voice 
mail. Future changes in the site of administration of the 
Program will be deter.mined by the DGS in consultation with the 
Steering Committee. 

B. curriculum requirements and Tracks 

1. Itasca course: All students will begin by taking the ten day 
intensive introductory course at the University of Minnesota 
Biological Station at Itasca State Park. Every effort will be 
made to have as many faculty as possible participate in the 
design and execution of the experiments at Itasca as a unifying 
activity of Program faculty. 
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2. Curriculum: Details of the curriculum, and the areas of 
specialization within the Program will be worked out by the 
Curriculum and Preliminary Examination Committee of the merged 
Program. The following outline represents a suggested basic 
curriculum. 

There should a core curriculum which all students in the Program 
take, including: 

Biochem 8001 
Either Advanced Cell Biology I (8148) or II {8149) 
Either Advanced Genetics II (8132) or Biochem 8002 

At any point a student may decide on a track, or specialization 
within the Program. Examples of additional required curriculum 
for different tracks: 

Track 

Cell Biology 

Developmental 
Biology 

Genetics 

Human Genetics 

Courses 

A second course in Advanced Cell Biology 
One course in developmental biology 

Two courses in developmental biology 

Advanced Genetics I 
Population and Quantitative Genetics 

Advanced Human Genetics 
Population and Quantitative Genetics 

In addition, each track may also require one 8000-level 
graduate seminar course each year, plus 8000 level Special Topics 
courses. 

3. First year students will take a Special Topics course (faculty 
seminars) in the fall quarter, a Special Topics course (journal 
club) in the winter quarter, and a Graduate Seminar course in the 
spring quarter. 

4. Lab rotations: students should complete 3 quarterly lab 
rotations by June of their first year (see Laboratory Rotations). 
Funds permitting, students will be allowed to begin their lab 
rotations during the Summer, allowing either four rotations, or a 
faster completion of three rotations. 

c. student advising 

First year students will be advised by the DGS and assistant 
DGS, one of whom will meet with each student at least once per 
quarter during the first year to help prepare individual 
curricula and to arrange and evaluate rotations. 

Once the student has chosen a thesis advisor, the Thesis 
Advisory Committee will be formed consisting of the thesis 
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advisor and two other faculty members. The Thesis Advisory 
Committee will meet with the student at least once a year, during 
Spring quarter. To prepare for the meeting, the student will 
prepare and distribute to committee members a 2-3 page research 
summary, describing results from the previous year and plans for 
the next year. During the meeting the student will present his 
or her research results and plans, and the faculty will offer 
constructive criticism and advice. The advisor will act as 
chairman and will write up a 1-2 page summary to be approved by 
the signatures of the student and faculty committee members. This 
report should be submitted by the thesis advisor to the Steering 
Committee by May 15. The three faculty committee members will 
usually become three of the five examining members on the oral 
prelim exam {see below). 

D. Written Preliminary Examination 

We assume that students obtain in their coursework a 
graduate level understanding of basic concepts and experimental 
approaches in areas represented by the programjtrack. The written 
preliminary examination {a.k.a. the Comprehensive Written 
Examination) allows the Program to evaluate the ability of 
students to organize and integrate the background knowledge and 
utilize the information for solving problems in various fields of 
research. 

The exam will be a one day, closed book exam in two parts. 
In the first part, all students will be given the same questions, 
designed to test general concepts and experimental reasoning. In 
the second part, students will answer questions specific to their 
track. In each part, there will be a set of questions from which 
students choose a limited number {for example 3 of 5 in each 
half). The examination should be given in the Fall (e.g. mid
October) of the second year. 

To give students some starting material to prepare for the 
examination, a set of general study questions or perhaps a set of 
journal articles will be provided before the examination. 
Questions could then be based on the reading and interpretation 
of these papers or questions. 

Students failing the examination will be given the 
opportunity for a single re-examination, to be given in the 
Spring Quarter following the first offering. 

E. oral Preliminary Examination 

The purpose of the oral prelim exam is to examine a 
student's ability to approach biological problems experimentally. 
Relative to the written exam, it will be more focussed on a 
specific research problem and experimental design related to that 
problem. To prepare for the examination, the student should 
write an extensive (ca. 10 page) proposal, summarizing the 
background to the thesis problem, summarizing preliminary data, 
and proposing additional plans for work. The committee should 
rigorously examine the_student's understanding of the field of 
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study and require detailed justification of the experimental 
approach taken, possible difficulties, and expected results. 

~ The examination should be taken no later than one year after 
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the written exam. Such a strict timetable serves two purposes. 
It encourages timely completion (within 5 years) of the Ph.D., 
which is increasingly important in possible training grant 
applications. In addition, in those rare cases in which students 
are not capable of pursuing Ph.D. research, it is fairer to both 
the student and examiners to make this determination as soon as 
possible. In accordance with Graduate School Policy, students 
failing the examination will be allowed one retake with 
permission of the exam committee. 

F. Criteria for appointment of faculty 

Initially the Program faculty will be the merged faculty of 
Genetics and COB. Soon after the merger, however, some mechanism 
for defining and enforcing expectations for active participation 
by Program faculty is anticipated. The Graduate School has no 
mechanism· for removal of inactive faculty, but the Steering 
Committee, with the approval of the Program faculty, can define a 
set of expectations for active membership, and faculty not 
meeting those expectations can be moved to an "inactive" status. 
Such faculty would formally remain members, but they would not be 
listed in recruiting materials, and students would not be 
encouraged to enter their labs. 

One model for maintaining an active faculty would be for the 
Steering Committee to review the contributions of 20% of the 
Program faculty each year. Initially faculty would be reviewed 
who have been in the COB or Genetics Programs for 5 years or 
more. ·The criteria for active membership in the Program should 
include the following principles: 

a. Active faculty should have the ability and resources to 
support students financially. All of us should probably expect 
grant lapses in these tight times, but the willingness to use 
grant funds to support students will have to be a central feature 
of advising in the new Program. 

b. Each faculty member should actively participate in 
program administration e.g., student advising, 
recruitment/admissions, examinations, the Itasca workshop, and 
other Program functions as determined by the steering committee. 

c. Each active member should contribute to graduate student 
teaching in the areas of interest to the Program. These 
contributions can be made through standard courses, but also 
through occasional Special Topics courses in areas of interest. 
These could be offered through the faculty member's home 
department. One 9f the major weaknesses of the current Genetics 
and COB Programs is the limited availability of Special Topics 
courses. 
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d. Active program faculty must be willing to frequently 
provide rotation opportunities for new students. 

~ e~ Faculty members must have an active research program in 
areas of interest to the Program. 

G. Advertising, Recruitment, Admissions 

1. Any self-defined unit (e.g., Human Genetics, NSF-RTG 
cytoskeleton group, PMGI) can advertise through the Program. For 
example, each unit may produc~ an advertisement with return 
cards, addressed to the Program DGS. 

2. Admission standards: 
GPA: the higher the better, but only in exceptional cases 

under 3.0 
GRE: the higher the better, only below 1800 (ca. 70%) in 

exceptional cases 
GRE subject test: Usually biology or biochemistry/molecular 

biology 
Three letters of recommendation 
Lab research experience: e.g., undergraduate honors, job 

experience as a major consideration.A. 

3. In keeping with current practice, essentially no admission for 
M.S. students (except in unusual circumstances such as the 
Genetic Counseling program and occasional Plan B programs). 

4. Given the increasingly competitive market for good students, 
recruitment has become a major effort in recent years. It should 
be the responsibility of a standing committee, charged with 
preparing and.updating materials and arranging recruiting visits 
for prospective students (individually or in groups). 

B. The name 

To be decided. Two candidate names, incorporating the 
appropriate buzzwords are: 

Molecular Genetics, Cell and Developmental Biology 

Molecular Biology, Genetics, Cell and Developmental Biology 
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