
Present: 

UNIVERSITY OF MINNESOTA 
GRADUATE SCHOOL 

Minutes, Graduate School Executive Committee 
Meeting of Tuesday, December 3, 1996 

3:00p.m., 433 Johnston Hall 

Faculty representatives--Professors Sandra Archibald, Gary Balas, Allen Burton (for Charles 
Nelson), Bryan Dowd (for Mariah Snyder), Nancy Ehlke, Kevin Janni; administrative 
representatives--Mark Brenner (chair), George Green, Stephen Hedman, Frances Lawrenz, 
Robert Leik; Duluth representative--Professor Jean Regal; student representatives--Tom 
Foster, John Maier (for Shane Jimerson), Lorie Schabo; Civil Service representative--Andrew 
LaChapelle; staff--Myrna Smith, Karen Starry; guests--Ellen Egan, Robert McMaster, James 
Mickelson; secretary--Vicki Field 

L INTRODUCTION OF MEMBERS 

Members introduced themselves for the benefit of those new to the Executive Committee this year. 

II. FOR ACTION 

A. Proposal to Offer the Master of Science (M.S.) Degree in Nursing (with Emphases in Public Health 
Nursing and Psychiatric/Mental Health Nursing) at the Rochester Center and in Cooperation with 

(.,. Winona State University 

Professor Dowd reported that the Health Sciences Policy and Review Council had voted to recommend 
the Nursing proposal at its fall quarter meeting, and he moved the proposal's acceptance. A brief 
discussion then ensued that focused principally on the program's planned three-year duration at 
Rochester and Nursing's experience with a similar outreach effort involving collaboration with Moorhead 
State University. Professor Egan indicated that the program's availability at Moorhead for three years 
was not problematic with respect to program completion. Students were informed that the program was 
limited to three years, and they finished according to this timeframe. Following these comments, 
Executive Committee members voted unanimously to approve the Nursing proposal. 

B. Proposal for a Master of Geographic Information Science (MGIS) Degree 

Professor Archibald reported that the Social Sciences Policy and Review Council had endorsed the 
proposal at its November meeting. Professor McMaster spoke briefly to this field's significant growth, 
the large number of professionals in need of advanced GIS training, and limited space within the 
Geography graduate program to accommodate the number of applicants interested in GIS study. 
Attention was also drawn to strong letters in support of the proposed program. Fallowing these remarks, 
Executive Committee members voted unanimously to approve the proposal. 
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C. Request to Change the Name of the M.S. and Ph.D. Degree Program in Veterinary Biology to 
-~ Molecular Veterinary Biosciences 

Professor Ehlke moved approval of the name change, which had been recommended by the Biological 
Sciences Policy and Review Council. Executive Committee members voted without dissent in favor of 
the motion. (There was no discussion.) 

D. Request to Discontinue the Graduate Degree Program in Mineral Engineering (M.S .. M.Min.E .. and 
Ph.D. Degrees) 

Professor Janni reported that the Physical Sciences Policy and Review Council had voted in October to 
recommend discontinuation of this program, and he moved approval of the request. On a unanimous 
vote, Executive Committee members approved the request to disestablish the Mineral Engineering 
graduate program. (There was no discussion.) 

E. Draft Policy and Criteria for the Reconfiguration of Graduate School Degree Programs 

Vice President Brenner called attention to a revised draft statement of Graduate School policy regarding 
the merger or discontinuation of programs under its aegis. This document, distributed at the meeting and 
dated November 1996, resulted from discussions this fall in the Policy and Review Councils, some of 
which were quite varied. Associate Dean Leik reviewed changes in the November draft from the earlier 
version circulated to the Councils. Most importantly, the changes respond to Council concerns about 
numeric indices and a desire to emphasize qualitative aspects instead. The Council discussions led to the 
development of a new page 5 of the document that takes into account concerns about numbers and 
elaborates the spirit of the process and qualitative considerations, Associate Dean Leik explained. The 
November draft also focuses on both master's and doctoral programs, and eliminates reference to U.S. 
citizenship. Executive Committee members then paused to read the added material on page 5 of the 
November draft. Emphasis in the revised policy statement is on outcomes, Vice President Brenner 
reiterated; however, the numeric indicators are necessary for program monitoring. The indicators are not 
the sole criterion on which any decision will be made, he emphasized. 

A lengthy discussion then ensued of the revised draft policy. The following were among the principal 
comments made in this discussion: 

• In response to a suggestion that the section on program mergers missed the point of small 
interdisciplinary programs that rely on course offerings of other departments/programs (how will the 
indicators be applied to interdisciplinary programs, whose faculty and courses come from other 
units?), Associate Dean Leik observed that such programs nevertheless have their own faculty and 
student enrollment, for example, and are reflected in the database. 8000-level courses taught in the 
program may not be a relevant criterion in this case. Size may be a valid concern, however; for 
example, there have been instances of students in small programs who have been unable to identifY a 
faculty adviser, examining committee members in sufficient numbers, or other students with whom to 
relate, Associate Dean Leik reported. There is more to the graduate experience than just taking 
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courses or writing a thesis; although it is difficult to express what the graduate experience is, it has 
something to do with a mutual process involving students and faculty. He also underscored the 
Graduate School's strong commitment to interdisciplinary efforts, which he said the School will 
continue to encourage. 

• To a query about how "reasonable probability of appropriate employment" in a program will be 
measured, Associate Dean Leik said placement data will provide this information. In this regard, it 
was noted that non-academic employment may be appropriate for graduates of some programs. 

• How do large programs fit in the reconfiguration process? According to what criteria will large 
programs be monitored? Associate Dean Leik gave as examples of possible indicators to initiate 
review of large programs too many students and too few graduate faculty to ensure adequate 
advising, or a very large graduate faculty with a significant proportion of inactive members. External 
program reviews will also signal whether a large program requires scrutiny, Associate Dean Green 
added. (It was recognized that somewhat different assumptions are guiding the reorganization of the 
University's biological sciences disciplines.) 

• Some ofthe criteria/indicators may not fit the Graduate School's professional degree programs. 

• Small is not necessarily inferior; some programs are acting responsibly to decrease student enrollment 
commensurate with diminishing employment opportunities. Also, "small" is not the only trigger (to 
initiate discussion) that should be used. On how many indices must a program fail before dialogue is 
initiated? 

• Some of the indicators are questionable, one committee member suggested. For example, a program 
cannot accept every applicant. Ratios, rather than absolute size, would therefore be better in some 
instances. 

• In reply to a question about what instruments would be used to assess some of the measures that are 
difficult to quantify (e.g., a "rich learning environment"), Associate Dean Leik said external program 
reviews will serve as one source. There are yet other measures of program success not included in 
the draft document, such as Graduate School fellowships and grants-in-aid awarded, he noted. 

• (Concerning the results of the "centrality index," which Associate Dean Leik is developing:) The 
centrality data will illustrate which programs are highly connected to others and which are not, Vice 
President Brenner said. The level of connectivity is an additive factor, however; lack of connectivity 
is not necessarily a negative factor. Not all programs must be connected. 

• The draft document misses the opportunity to provide for the possible shifting of resources from 
larger programs that satisfy the numeric indicators to other programs that require strengthening. 
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Following these comments and observations, discussion continued of what action the committee should 
take at the present meeting. Vice President Brenner reminded committee members that the Graduate 
School is under the President's mandate and needs a charter to proceed with program restructuring. The 
Policy and Review Councils have provided recommendations for consideration by this group; formal 
action on the draft policy is needed, he clarified. Associate Dean Leik wondered if it might be plausible 
to approve the policy with the understanding that it would be revisited annually, until committee members 
were satisfied with all aspects of it. A motion was then made to approve the document with an 
amendment calling for the Graduate School deans to report back to the Policy and Review Councils and 
Executive Committee within a year in regard to their experience with the document. However, this 
motion was withdrawn after further discussion in which it was clarified that the indicators and warning 
levels did not apply to free-standing, minor-only programs. Vice President Brenner and Associate Dean 
Leik acknowledged that minor -only programs should be addressed at some point, although not 
necessarily in the current document. (A document that addresses program development is also needed, 
Vice President Brenner said.) The purpose of this document is to provide a basis for the Graduate 
School to identity programs that warrant review and to initiate discussion with appropriate individuals, 
Vice President Brenner clarified. Associate Dean Leik observed that the document may also provide a 
rationale for retaining small programs and will thus help to make a case for such programs. The overall 
goal of the activity is promote quality, Vice President Brenner stated. Program reviews alone may not be 
sufficient to monitor quality; the draft policy expands opportunities for more frequent assessments of 
programs. 

After these additional remarks, Executive Committee members voted in favor of a motion to approve the 
draft policy for one year. (Approval was with the understanding that there would be some flexibility in 
the application of the numeric indicators and that consideration would be given to minor -only programs 
in this process.) 

F. Proposed Policy Governing the Use of 4000-Level Courses Toward Graduate School Degrees 

Associate Dean Leik recalled the Graduate School's concern about the unrestricted use of 4000-level 
courses (defined as "primarily undergraduate" courses) toward Graduate School degrees; 5000-level 
courses are defined as "primarily graduate" courses under the new course numbering system. The 
Graduate School's proposal to constrain the use of 4000-level courses toward its degrees met with strong 
opposition, Associate Dean Leik reported, and he elaborated on the nature of this opposition. In view of 
this, action on the proposed Graduate School policy was deemed premature. Vice President Brenner and 
Associate Dean Leik indicated that they would seek clarification from Dr. Peter Zetterberg before 
proceeding. Executive Committee members then engaged in a brief discussion in which cross-listing 
practices under the new numbering system, use of 6000- and 7000-level courses toward Graduate School 
degrees, and the Graduate School's role, if any, in the review of 5000-level courses were identified as 
other issues requiring clarification. With respect to 6000- and 7000-level courses (intended for post
baccalaureate students in professional degree programs), Associate Deans Leik and Green commented on 
the Graduate School's view that such courses should be permitted to count toward master's and doctoral 
degrees. Others concurred that restrictions on the use of these courses toward Graduate School degrees 
were unnecessary. 
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ill. FOR DISCUSSION 

A Semester Conversion Issues Relative to the Graduate School and Its Programs 

No further comments were made about the semester conversion relative to the Graduate School. 

B. Incentives for Managed Growth (IMG) and Implications for the Graduate School and its Programs 

Vice President Brenner commented briefly on this topic. He reported that the President has organized 
several retreats for key central administrative officers to discuss IMG implementation. The definition of 
interdisciplinary programs within the Graduate School and implementation of IMG relative to these 
programs remains a critical issue. Vice President Brenner also contrasted allocation of Graduate School 
funds, which is done primarily on the basis of quality, with funds allocation under IMG, which is formula
driven. He expressed his view that the institution must ensure program support also on the basis of 
quality measures, or it will lose its reputation as a quality institution. A clear consensus has not yet 
emerged with respect to how programs should be funded under IMG, Vice President Brenner clarified. 

IV. FOR INFORMATION 

A Modified Graduate School Tuition Structure; Cost Recovery of Tuition Benefits for Graduate 
Assistants 

Vice President Brenner provided a brief update on the current status of proposed changes in the Graduate 
School tuition structure and the tuition benefits cost recovery method. The Office of Planning and 
Analysis has examined the financial impact of changing from a fringe system to a direct charge method on 
a college-by-college basis. If a unit pays its graduate assistants at a rate of $11,300 or higher, the unit is 
advantaged by the change to a direct charge system; if its rate is less than this amount, it will be 
disadvantaged. IT is very much advantaged and CLA disadvantaged by the change, Vice President 
Brenner stated. The Graduate School will propose a one-time adjustment to departments' recurring base 
budgets (O&M funds) to accommodate the difference in tuition costs between the two systems; no 
adjustment can be made in sponsored grant budgets, but the Graduate School will seek bridge funding to 
ease the transition for grants. The plan also proposes limiting the maximum tuition benefit for a student 
to the value of the Graduate School's band, or similar benefit for other employee classes, Vice President 
Brenner pointed out. He also commented on tuition remission with respect to University College, and the 
need to add a surcharge to help recoup the estimated $8 - 1 0 million deficit of underrecovered funds in 
the tuition remission fringe benefit pool. The President's executive council will consider the change to a 
direct charge system on December 11; reliable estimates of the impact of the change on various groups 
will be critical to the council's decision. A brief discussion followed Vice President Brenner's 
presentation. 
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B. Graduate School Report 

The Goldman Committee spent a considerable amount of time in the spring and summer reviewing the 
Graduate School, Vice President Brenner stated. Its report was submitted to the President and Senior 
Vice President, and has been reviewed by the President's executive council. The report is very 
enthusiastic about the Graduate School. The President's response has been an affirmation of the 
Graduate School and a recognition that the functions of the Dean of Graduate School and Vice President 
for Research will remain integrated. Some of the recommendations contained in the report speak to 
strengthening the program review process, although the Graduate School will continue to oversee the 
process. The report will be an agenda item for the Policy and Review Councils and Graduate School 
Executive Committee in the winter quarter, Vice President Brenner indicated. As a result of the report 
and its recommendations, he is now an ex officio member of the President's executive council (a non
voting body), he said. 

Vice President Brenner also pointed to information in the agenda packet describing the Graduate School's 
World Wide Web pages, which have made the School more visible. Many Graduate School forms are now 
available on the Web, although they are not yet interactive (that is, faculty and students cannot fill them out on 
the Web). The Graduate School hopes to provide this capability soon. 

C. Report from the Graduate School Fellowship Committee 

Professor Rice called attention to a several-page hand-out listing Doctoral Dissertation Fellowship 
recipients for 1996-97. The committee will make recommendations about block grant awards yet this 
month. Vice President Brenner stated that an increase in the Graduate School's fellowship funds is the 
School's highest priority in its biennial budget request. It will also be a key element in the upcoming 
capital campaign. 

D. Report from the General Research Advisory Committee 

No report was presented. Vice President Brenner indicated that all grant-in-aid funds have been 
committed; there is no reserve. 

E. Report from the Council of Graduate Students 

Mr. Foster presented a report that focused on COGS' fall quarter accomplishments and its future 
initiatives and ideas. Mentioned as accomplishments were the appointment of a new administrator, Ms. 
Lyn Egolf; COGS' role in addressing graduate student health care transition issues; formulation of a 
resolution on tenure reform; input with respect to planned changes in the tuition remission system; 
adoption of a budget for 1997-98; and development of a new and expanded World Wide Web site. 
Future initiatives include hosting NAGPS' Midwest Regional Conference here in mid-April; (with the 
Graduate School Fellowship Office) sponsoring fellowship proposal training for graduate students; 
developing a graduate faculty mentor award (along the lines of the Morse Alumni Teaching Award); and 
creating a graduate student listserv. 
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F. Report of Board of Regents Actions Regarding Degree Program Additions. Deletions. and N arne 
Changes 

Ms. Field drew attention to a list of such actions that had been distributed at the meeting. These actions, 
taken subsequent to the Executive Committee's May 29, 1996, meeting, included approval of the 
following Graduate School items: 

• request to transfer the M.B.A. degree (Twin Cities campus) from the Graduate School to the Carlson 
School ofManagement, effective July 1, 1996 (June 18, 1996, meeting) 

• request to discontinue the undesignated Master of Science (M.S.) degree in Materials Science and 
Engineering (June 18, 1996, meeting) 

• proposal for a Master of Science (M.S.) degree program in Occupational Therapy (July 15, 1996, 
meeting) 

• proposal for a master's degree program in Computer Engineering offering both the Master of Science 
(M.S.) and Master of Computer Engineering (M.Comp.E.) degrees (July 15, 1996, meeting) 

G. Date of Next Meeting 

As the committee had concluded its business, it was agreed that the follow-up meeting scheduled on 
December 4 should be canceled. 

V. OLD BUSINESS 

No old business was reported. 

VI. NEW BUSINESS 

No new business was reported. 

The meeting was adjourned at 5:00p.m. 

Respectfully submitted, 

Vicki Field, Secretary 
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December 18,.1996 

MEMORANDUM 

. . . 
. O,DW•· nftlti. ytce:Prenurit for R••Hn:h uflll 
O.tnl. of ria· ar.lullh Sc~l 

TO: Dr. Frank B. Cerra, Provost, Academic Health Center 

4Z0 John.rto11 Ha.ll 
101 Pleusunl Street-S.£. 
Minne<lf1oli.t, MN S545S-0421 

612-61$-3394 
· Fax: 612-626-7431 . 

/ . ·. 

FROM: &(:Vie~ Field (o~ behalf·ofMatk ~renner), ~sociate to the Dean (S-6532; · 
\J~eldOOI@tc.~.edu) :. ·. . · 

The Graduate Scllool would like to.forward to :the Board of Regents for 
consideration at the Board's January ine~ng.two items that. fall within your provostal · 
area: 1) a proposal to deliver the existing:. MS. degree in.Nur~g, with emph~~s in 
public health nursing and psychiatriclmen~l health n1JI'sin8, at the University of Minnesota· 
Rochester Center and in.collaboration with Winona State University, and 2) a request to 
change the name of the M.S .. and Ph.D. degree progiamin Veterinary Biology to 
Molecular Veterinary Bio.Sciences. . These .proposals were recommended this fall by th.e 
Health Sciences Policy and Review Council. and the BiOlogical Sciences Policy and 
Review Council, r~spectively. The Gradua~ .School Executive Committee voted 
unanimously on December 3 to approve both items. Dean Sandra Edwardson has 
indicated her support for the Nursing proposal, and Dean David Thawley h8.s expressed 
his for the Veterinary Biology name change. 

Vice President Bre~r seeks yo'Qr;endorseinent ~fthese proposals prior to their 
submission to the ~oard ofRCgcnts.· May. I Pie~ ask you to review these documents and 
to respond to me by this Friday, Decein~r 20? Either i or Vice President Brenner would 
be happy to answer any questions you ·might have about the proposals. 

Thank you very much. 
t-v/.1 q f9 b 

MLB/vf 

c: Vice Presid~nt and Dean MarkL: Brenner · 
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Twin Cities Campus School of Nursing 6-101 UnitF 
308 Harvard Street 
Minneapolis, MN 55455-0342 

612-624-9600 
Fax: 612-626-2359 

October I 0, I996 

To: 

From: 

Subject: 

Mark L. Brenner, Vice President for Research and Dean of the Graduate School 

LaVohn E. Josten, Ph.D., RN, FAAN 
Associate Professor 

Ellen Egan, Ph.D., RN, F AAN 
Director of Graduate Studies, School of Nursing 

Sandra Edwardson, Ph.D., RN 
Dean, School ofNursing 

Proposal for Graduate Collaborative Project between University of Minnesota School of 
Nursing and Winona State University School of Nursing: Master of Science (M.S.) in 
nursing with Focus in Public Health and Psychiatric/Mental Health Nursing (Plans A and 
B) 

The purpose of this proposal is to make access to graduate education in public health and psych/mental 
health nursing available by taking graduate courses to the University of Minnesota Rochester Center. A 
secondary purpose is the development of a collaborative model with the School of Nursing at Winona 
State University in Rochester. This model will provide easier access for nurses in Southeastern 
Minnesota, Northwestern Iowa, and Southwestern Wisconsin, to obtain a master's degree in nursing with 
a focus in public health or psychiatric/mental health nursing. We are requesting approval to offer the 
M.S. in nursing with a focus in public health or psych/mental health nursing, as administered by the 
University of Minnesota's Graduate School and School ofNursing, through study at the Rochester 
Center in collaboration with Winona State University. This proposal does not involve the establishment 
of a new program but, rather, a change in the site for offering Public Health Nursing and 
Psychiatric/Mental Health Nursing as areas of study. Due to the response of a needs-assessment, we 
anticipate that there are currently 70 nurses in the Rochester area who are interested in this program 
within the next 3 years, most of whom plan to attend part-time taking 1-2 courses per quarter. Of the 70 
nurses, we anticipate that 30 would apply, obtain admission, and enroll during the three years, with the 
majority enrolling during the first year-and-a-half of the project. 

This project takes advantage of a variety of distance education technology. Students would also take a 
few courses through Winona State University. These resources make it feasible to offer quality graduate 
courses in greater Minnesota. 

All expenses through year three will be covered by the grant budget. As of July I, I996, this project was 
approved for funding by the USPHS, HRSA, Division of Nursing. The budget, a combined 3-year total 
of$633, 209, will cover all expenses through year 3. One of the requirements of the funding agency is 
that students begin courses within the first quarter of funding. Thus, twenty students have applied and 
been admitted to Winona State University School ofNursing, anticipating that upon approval of this 
proposal, they will be able to apply for admission to this collaborative education effort on the part of the 
two schools. 



The University of Minnesota's School ofNursing has a strong commitment to making graduate 
education available throughout Minnesota so that ultimately, people's health can be improved. As 
indicated in the project's purpose statement, this education includes the development of a collaborative 
distance education model for quality graduate public health nursing and psych/mental health nursing 
education. It is hoped that this project will result in an innovative approach to distance education that 
offers quality graduate education in public health and psychiatric/mental health nursing that can be used 
in other sites in Minnesota. This project builds on the successful offering of the M.S. in public health 
nursing at the University of Minnesota, Duluth and the School ofNursing partnership graduate nursing 
education project with Moorhead State University. This project is another step in our commitment to 
offer graduate education in public health and psychiatric/mental health nursing, on a continuous basis, at 
one of the non-Minneapolis, University of Minnesota campuses. This plan is based on the economic 
reality that resources will not be available to offer graduate education in public health and 
psychiatric/mental health nursing at more than one non-Minneapolis site at a time. Although there is a 
need for master's prepared graduates in public health and psych/mental health nursing, these are two 
highly specialized areas of study. It is believed that the population need does not justify making these 
areas of study available in one particular rural area on an ongoing basis. The public health course of 
study was offered on the Duluth campus beginning in 1993. The psychiatric/mental health course of 
study was offered in Moorhead beginning in 1994. If this proposal is approved, these two areas of study 
will be offered on the Rochester campus (SE Minnesota) beginning in 1996, while students admitted 
between 1993-96 in Duluth and Moorhead complete their course of study. The School of Nursing will 
provide the resources for the Duluth and Moorhead students to complete their plan of study after the end 
of the current Division ofNursing funding. During the three years of this project, students will not be 
admitted to the public health or psych/mental health areas of study in Duluth and Moorhead 

Given limited resources, the belief that there is large demand for graduate education in public health 
nursing, psychiatric/mental health nursing, the size of the rural population, and the addition of lTV 
technology (two-way audio-visual communication) and classrooms at each of the University of 
Minnesota campuses, the above described plan and commitment was developed. 

If further information is needed, please contact me. Thank you. 

~~ 
LaVohn Josten 

LEJ:cs 
Attachments: 
Appendix A 
Overview Document 

cc: Mariah Snyder 
Marilee Miller 
Barbara Leonard 
Robert Leik 

1 
~~~~ 

Sandra Edwardson 



Appendix A 

University of Minnesota 
Board of Regents 

Educational Planning and Policy Committee 

Summary for Proposed Program Change 

1) Submission Date to Board of Regents: Oct. 10, 1996 
2) Classification of Instructional Programs (CIP) Code Number: 

3) Program Title: Master of Science (M.S.) in nursing with focus in Public Health or 
Psychiatric/Mental Health Nursing (Plans A and B) 

4) Campus/Provostal Area: 
5) College: 
6) Proposed Implementation Date: 
7) Program Length (Quarter Credits): 

(Semester Credits): 
8) Degree Length (Quarter Credits): 

(Semester Credits): 

Academic Health Center 
Nursing/Graduate School 
January, 1997 

Plan A/44, Plan B/44 
(Public Health Nursing); 
Plan A/44, Plan B/44 
(Psych/Mental Health Nursing) 

9) Number of Graduates at Full Operation: 10 per year 
1 0) Involvement with Other Institutions (if applicable): 

X Cooperative Program with Winona State University, School ofNursing 

11) Program location: 
X Offered on only specific campuses: Rochester (UMRC) 

12) Program description: 
A) Summary ofProgram: 

Please see attached appendices. 
B) Admission Requirements: 

The admissions requirements will be the same as those currently used for prospective master's 
students in nursing at the University of Minnesota. Students will be required to meet the general 
requirements ofthe University of Minnesota Graduate School as well as those ofthe School of 
Nursing. The requirements of the School ofNursing include the following: Candidates for 
admission must have a baccalaureate degree, preferably in nursing. Applicants to the graduate 
nursing program leading to an M.S. degree who have a baccalaureate degree in a major other 
than nursing are required to present written evidence of knowledge in five areas prior to 



admission. The areas are community health/public health, health promotion, teaching/counseling, 
leadership/management, and systematic investigation/research. Candidates must present 
evidence of high scholastic achievement and a photocopy of a current Registered Nurse license 
in good standing. Candidates are required to submit a narrative discussion of their past and 
future professional goals, three letters of recommendation. The GRE is no longer required for 
admission. For this project, the admissions requirements at the Winona State University School 
ofNursing have been modified to be consistent with those for the University of Minnesota, 
School ofNursing. 

C) Curriculum: 
See sample program plans, Appendix B. 

13) Rationale for Offering Program: 
Needs assessment indicates interest in Public Health and Psych/Mental Health areas of study and 
that potential students are unable to relocate to Minneapolis to pursue graduate education in 
Nursing. Winona State University, School of Nursing, does not offer these areas of study. 

14) Collegiate and Campus/Provostal Priorities: 
Outreach education is an appropriate project in keeping with the mission of the School of 

Nursing, Academic Health Center, and University of Minnesota. This outreach program will 
provide graduate education for nurses in areas which lack this kind of graduate education. 

15) Program Demand: 
According to a 1995 survey of employers and nurses in Minnesota and border counties 
surrounding Minnesota, respondents (hospitals, hospices, government agencies, psych/mental 
health institutions) indicated a specific need and interest for master's prepared nurses to work in 
public health and psychiatric/mental health. The need and interest for these nurses was greatest 
in the Rochester area, where Winona State currently offers an M.S. in Nursing but not an 
emphasis in public health or psychiatric/mental health nursing. The assessment documented that, 
of all University ofMinnesota campuses, potential students interested in enrolling could only 
attend classes in Rochester in S.E. Minnesota. The needs assessment of the nurses who reported 
that they could only attend classes if they were held in Rochester found 49 nurses who indicated 
that they were interested in an M.S. with a focus in public health nursing and 21 nurses who 
indicated that they were interested in an M.S. with a focus in psych/mental health nursing. 
Managers identified 36 positions for which they would hire a nurse with an M.S. focused in 
public health nursing, and 37 positions for which an M.S. focused in public health nursing would 
be preferred. Managers identified 27 positions for which they would hire a nurse with an M.S. 
focused in psych/mental health nursing, and 54 positions for which an M.S. focused in 
psych/mental health nursing would be preferred. 

16) Program Duplication: 
None. 



17) Program Interrelatedness: 
The project will be conducted in collaboration with Winona State University, School of Nursing, 
with the assistance ofthe University of Minnesota Rochester Center (UMRC). The Winona 
State University, School ofNursing, M.S. offerings do not include the areas of public health and 
psych/mental health. 

18) Program Development and Internal Review and Support: 
Graduate faculty from the School ofNursing and the Dean of the School ofNursing, Sandra 
Edwardson, approved this proposal on January 22, 1996. Program development was 
accomplished through collaboration between University of Minnesota faculty; Dr. La Vohn 
Josten (public health nursing) , Dr. Marsha Lewis (psych/mental health nursing), Dr. Merrie 
Kaas (psych/mental health nursing), and Winona State University School ofNursing graduate 
faculty, including the director of Graduate Studies, Dr. Marjorie Smith. In addition, the 
University of Minnesota's Public Health Nursing advisory committee, and Dr. Marilee Miller, 
Associate Dean of the School ofNursing provided advice and counsel, as did Dr. Helen 
McDermott of the University of Minnesota Rochester Center. 

19) Program Quality: 
University of Minnesota courses transmitted via lTV to UMRC will be taught by the same 
faculty who teach the Minneapolis courses and who taught the same courses using lTV to 
Moorhead and/or Duluth. All University of Minnesota policies regarding graduate evaluation 
will be followed. Please refer to Objective 4 in our proposal summary which describes 
information on activities to assure program quality and additional evaluation efforts. 

20) Budgetary Implications of Program Implementation: 
As of July 1, 1996, this project was approved for funding by the US PHS, HRSA, 

Division ofNursing. The budget, a combined 3-year total of$633, 209, will cover all expenses 
through year 3, unless additional funding is obtained, admissions will cease at the end of the 
second year .. The University of Minnesota School ofNursing will assist the enrolled students 
who have not graduated by the end of the third year in completing their degrees. For example, 
related field courses will continue to be available at Winona State University. In addition, 
students can complete their Plan B project or thesis after the three years. University of 
Minnesota Faculty will continue to advise those students either by traveling to Rochester or 
through use ofthe fax, mail, e-mail and 1-800 number. 

Redirection of Resources: n/a 
Number ofNew Courses to be Developed: 0 
Number ofFTE Faculty: 1 
Physical Facilities: available 
Information Services: built into grant 

21) Diversity: 
Though we will make every effort to continue to be an equal opportunity program, the particular 
geographic area in which the needs assessment indicated greatest demand provides limited 
potential for diversity. However, we will continue to include diversity issues in our curriculum. 



22) Timetable for grant activities, including evaluation: 
Please see the following charts ( * specific evaluation items, **pending regents' approval): 

Administrative meeting between Project Director & 
School Administration 

Finalize contacts: WSU, hire Mpls co-project TA & 
secretary 

Meeting PD/Assist PD & Site Coordinator 

Finalize office & classroom space 

Explore financial supports for students 

Finalize recruitment & advising plan 

Recruit students 

Student Manual Revised 

Faculty Manual Revised 

Preceptor Manual Revised 

Develop Brochure, poster, advertisement 

Admit & orient students 

A) Winona State University 

B) University of Minnesota 

IdentifY supporting courses 

Offer courses 

A) Winona State University 

B) University of Minnesota 

Survey faculty re.distance learning technology 
training & use oflntemet 

Provide support & training in use oflntemet (Tom 
Pollack) 

Consult Paul Gunderson (Agriculture) 

Consult Diana Morris (Rural mental health) 

Agency Site visits 

Student socialization plan finalized 

Survey agencies re. preceptors & sites, 
communication technology 

Year 1 

J A s 0 

X X X X 

X X 

X X X X 

X X 

X X 

X X X X 

X X X X 

X 

X 

X X X X 

X 

X X 

X X 

X X 

X 

X 

X 

X X 

X 

N D J F M A M 

X X X X X X X 

X X X X X X X 

X X X 

X 

X X X X X X X 

X 

X X 

X X 

X** X** 

X 

X X X X X X X 

X X X X X X X 

X X X 

X X 

X X X X 

X X X X 

X X X 

J 

X 

X 

X 

X 

X 

X 

X 



*Finalize grant evaluation plan 

*Conduct Yr I grant evaluation 

*Student focus group 

Advisory committee meetings 

Report DHHS 

Establish 800 number 

Nominate qualified individuals for adjunct 
appointments 

Administrative meetings between Project Directors & 
School Administration 

PD/Assist PD & Site Coordinator meeting 

Promote system of advising & offering courses 

Recruit & advise students 

Admit and orient students 

Courses offered 

Survey for continuing need for program 

Agency site visits 

Preceptor/adjunct faculty orientation 

Advisory committee meetings 

Obtain adjunct faculty appointments 

Continue socialization plan 

Establish agency contracts for preceptor sites 

*Revise plan/activities based on yr I evaluation 

*Conduct Year 2 evaluation 

*Student focus groups 

Report DHHS 

Administrative meetings between PD & School 
Administration 

PD/Assist PD & Site Coordinator meeting 

X X X X 

X 

X 

Year2 

J A s 0 

X X X X 

X X X X 

X X X X 

X X X X 

X** 

X X X X 

X 

X 

X X X X 

Year3 

J A s 0 

X X X X 

X X X X 

X X X 

X 

X X 

X X 
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X X X X X X X X 

X X X X X X X X 

X X X X X X X X 

X X X X X X X X 

X** X** 
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X X X 

X X X 

X 

X 

X X 

X X X 

X 

X X 

X X X X 

X 

X X 

N D J F M A M J 

X X X X X X X X 

X X X X X X X X 



(., Agency site visits 

Review adequacy of preceptor sites 

Secure adjunct faculty appointments 

Advisory Committee meetings 

Report DHHS 

Offer additional courses 

Monitor system of advising & offering courses 

Revise teaching & courses according to evaluation 

*Student and graduate focus groups 

*Year III evaluation 

* specific evaluation items 
**pending approval of Regents 

X X 

X 

X 

X X X X 

X X X X 

X X 

X X 

X X 

X 

X 

X X X 

X X X X X X X X 

X X X X X X X X 

X X 

X 

X X X X 



Josten, LaVohn E. 

Proposal for a Graduate Collaborative Project between 
the University of Minnesota and Winona State University Schools ofNursing for a 

Masters of Science in Nursing with a focus in Public Health Nursing or Psychiatric/Mental 
Health Nursing. 

OVERVIEW 
This project will be accomplished by making the public health and psychiatric/mental 

health nursing graduate areas of study accessible to students in Southeast Minnesota, Southwest 
Wisconsin, and Northeast Iowa through initiating course offerings on the University of 
Minnesota, Rochester Center campus (UMRC) delivered in collaboration with the School of 
Nursing at Winona State University in Rochester. As of July 1, 1996, this project was approved 
for funding by the USPHS, HRSA, Division ofNursing. The budget, a combined 3-year total of 
$633, 209, will cover all expenses through year three. Unless additional funding is obtained, 
admission will cease at the end of the second year. The University of Minnesota School of 
Nursing will assist the enrolled students who have not graduated by this time in completing their 
degrees. 

A number of strategies have been developed to facilitate admitted students completing 
their course of study. These plans include providing information to potential students, offering 
University of Minnesota courses more than once and individual advisement of all admitted 
students. 

Amongst the information provided to potential applicants is the following: This is a three 
year project and we can only assure them that the required University of Minnesota courses will 
be available in Rochester during the three years. Thus if they want to complete these courses in 
Rochester they must be admitted and take those courses during those three years. Students who 
want to pursue part time study are told they should seek admission and begin courses in the first 
year if they wish to complete University of Minnesota required courses in Rochester. Students 
who wish part time study and begin in the second year are also told that if they wish to take all 
required University of Minnesota courses in Rochester they should take those courses during the 
remaining two years of the project and that they could finish their Winona State courses and 
complete their Plan B project after the three years of the grant. 

In addition to communicating to potential students the limitations of when courses will be 
available in Rochester, additional steps will be taken after admission to facilitate each student 
completing required University of Minnesota courses during the three years of the project. Upon 
admission one of the University of Minnesota School ofNursing graduate faculty meets with 
each student and develops a plan of study tailored to their unique needs, the University of 
Minnesota Graduate School requirements and those of the area of study. Thus each student is 
assisted in developing a plan that is consistent with their preference for taking course in 
Rochester. The students are again told that we can only assure them that the University of 
Minnesota required courses will be available in Rochester during the three years. They are also 
told that if they are unable to take one or more required University of Minnesota courses during 
that time they will have to travel to the main campus. Students are also told that their admission 
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is to the University of Minnesota, Graduate School and that means they can also take courses at 
the main campus. 

To maximize the potential for the students to complete their course of study in the three 
years, plans have been made for all University of Minnesota required courses to be offered at 
least twice during the three years. Plans of study have also been developed so that the elective 
Winona State nursing courses and related fields courses can be taken after three years. 

The above described strategy was used during the three year grant funded by the USPHS, 
Division ofNursing to offer courses in Duluth for graduate students seeking the Public Health 
Nursing area of study at the University of Minnesota. By the end of the three years all admitted 
students who wished to complete their required courses in Duluth had completed everything but 
their Plan B project. The majority of students have graduated, the remainder are being assisted 
by School ofNursing faculty to complete their Plan B projects. 

The project will address the need to prepare nurses to assume leadership roles in public 
health and psychiatric/mental health to fill a currently unmet need. According to our 1995 
survey of Minnesota and surrounding counties, nurses and nurse employers (hospitals, hospices, 
government health agencies, and psych/mental health institutions) indicated a specific need for 
master's prepared nurses to work in public health and psychiatric/mental health. Of the 
University of Minnesota campuses, the need and interest for these nurses was greatest at the 
University of Minnesota Rochester campus, where Winona State currently offers an M.S. in 
Nursing but not an emphasis in public health or psychiatric/mental health nursing. The need for 
this proposed project is based on this assessment that documented potential students interested in 
enrolling who are only able to attend classes at the University of Minnesota, Rochester campus, 
and employers interested in hiring the graduates. The needs assessment of the nurses who 
reported they could only attend classes if they were held in Rochester found 49 nurses who 
indicated they were interested in graduate education with a focus in public health nursing and 21 
nurses who indicated they were interested in psych/mental health nursing. Managers identified 
36 positions for which they would hire nurses who have a master's with a focus in public health 
nursing and 37 positions for which the master's would be preferred. Managers identified 27 
positions for which they would hire nurses who have a master's with a focus in psych/mental 
health nursing and 54 positions for which the master's would be preferred. These numbers are 
fewer than were found for documenting the current public health nursing outreach grant in 
Duluth. In that project all of the students enrolled in the first two years and have finished all 
courses except for their Plan B projects by the end of June 1996. The School of Nursing faculty 
are currently advising those students in completing their Plan B projects. The 1995 needs 
assessment indicated little additional interest in the Duluth area. We expect that three years of 
instruction at the Rochester site will be sufficient to meet the needs of the area, after which we 
would consider moving to another University of Minnesota site. Currently, 87 students are 
enrolled in the M.S. program in nursing at Winona State University School of Nursing in 
Rochester. The majority of the students are employed at Mayo Medical Foundation (Appendix 
A). 

The School ofNursing has a strong commitment to making graduate education available 
throughout Minnesota so that the health of the people can be improved. It is hoped that as a 
result of this project, an innovative approach to distance education will be available for offering 
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quality public health and psychiatric/mental health nursing graduate education that can be used in 
other sites in Minnesota. This project builds on the successful offering of the M.S. with a focus 
in public health nursing at the University of Minnesota, Duluth and the successful graduate 
nursing education partnerships between the University of Minnesota and Moorhead State nursing 
schools. This project is another step in our commitment to offer graduate education in public 
health and psychiatric/mental health nursing, on a continuous basis, at one of the non
Minneapolis, University of Minnesota campuses. This plan is based on the economic reality that 
resources will not be available to offer graduate education in public health and psychiatric/mental 
health nursing at more than one non-Minneapolis site at a time. Although there is a need for 
master's prepared graduates in public health and psych/mental health nursing, these are two 
highly specialized areas of study. It is believed that the population need does not justify making 
these areas of study continuously available at one particular non-Twin Cities University of 
Minnesota site. The public health course of study was offered on the Duluth campus beginning in 
1993. The psychiatric/mental health course of study was offered in Moorhead beginning in 
1994. These two areas of study will be offered on the University of Minnesota, Rochester 
campus in cooperative effort with Winona State University, Graduate Program in Nursing, while 
students admitted between 1993-96 in Duluth and Moorhead complete their course of study. 
The School of Nursing will provide the resources for the Duluth and Moorhead students to 
complete their plan of study after the end of the current Division of Nursing funding (current 
funding ends June 1997). During the three years of the Rochester project, students will not be 
admitted to the public health or psych/mental health areas of study in Duluth and Moorhead. 

The Rochester project will utilize a variety of distance education technologies, such as 
Interactive Television (lTV). lTV is real-time, two-way audio-video communication. Previous 
University of Minnesota School ofNursing outreach graduate education offerings have 
documented similar achievement of course objectives between student participation in courses at 
the main campus compared with those participating in courses via lTV. These outreach offerings 
have resulted in an increase in the number of nurses with graduate preparation available in health 
manpower shortage areas. 

In 1990, a Task Force Report from the Minnesota State University System to the 
Minnesota Legislature urged that innovative strategies such as computer and telecommunications 
be explored for offering courses to students in remote locations. The literature indicates that 
courses taught via lTV and the Internet offer students a variety of benefits including more 
flexible time, more discussion time with peers, and direct access to the professor (Havice & 
Knowles, 1995; Myer, Brenner & Wood, 1995). While careful planning steps must be taken to 
ensure smooth operation and application of such teaching tools, faculty and students participating 
in courses via lTV have had favorable experiences (Billings et al, 1994; Sherwood et al, 1994). 
In this project, the majority of the courses will be taught via lTV. Also, several courses that will 
be offered will use the Internet to supplement class discussion and learning. Dr. Derryl Block of 
the School ofNursing currently teaches two lTV courses from Duluth to Minneapolis, in which 
the Internet is utilized to supplement learning. In her course, some discussions of articles, 
concepts, and case studies occur via listserv discussion (an e-mail coordinating system whereby 
messages are automatically distributed to other class members). In another course, class 
members also utilize discussions over a listserv as well as a Web page 
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(http://www.cee.umn.edu/duluthlnurse/ nursylab.html) for assignments. Initial evaluation shows 
that discussion via a listserv has many advantages: it can ensure that all class members 
participate; it provides opportunities for the less verbally facile students to hone their comments 
before presenting them to the class; it increases the amount of student participation (Using /TV 
and the Internet for Student Learning, MACN Conference, Minneapolis, MN, April 26, 1996). 
Tom Pollock, ofthe University of Minnesota, Duluth, who has time funded through the DHHS 
grant which is funding this project, assisted Dr. Block in preparing the Internet material as he 
would for this project. 

The Minnesota State University System Task Force also stressed the need for 
collaboration between institutions of higher education in the preparation of advanced practice 
nurses. This collaboration project will enable completion of a course of study for students who 
find it difficult to leave their jobs or communities for extended periods of time (Fuszard, 
B.,1991). Students will be admitted to the Graduate School at the University of Minnesota, Twin 
Cities campus, through the regular admission process, and will receive the majority of their 
courses in Rochester via lTV from the University of Minnesota School ofNursing graduate 
faculty. Students will also be admitted to and participate in selected Winona State School of 
Nursing graduate courses. The students' plan of study and final oral exam will be similar to the 
Minneapolis students. The only difference will be the requirement of two Winona State courses, 
N 51 0 Theoretical Foundations for Advanced Practice, and N 515 Advanced Research for Nursing 
Practice, to be taken instead of two currently required University of Minnesota courses, 
Nurs8010 Structure ofthe Discipline ofNursing, and Nurs8014 Nursing Research. Winona State 
courses are outlined in Appendix B. These changes in requirements have been approved by the 
graduate faculty in the School ofNursing. Elective courses may be taken from Winona State 
University. 

To complete the M.S. in nursing degree with a focus in Public Health Nursing through 
the Plan B option, it is recommended that students take the following courses: Administrative 
Processes (N553), Advanced Public Health Nursing (Nurs5960), Advanced Nursing Research 
(N515), Community-based Public Health Nursing Interventions (Nurs8042), Epidemiology I 
(PH5330), Issues in Environmental and Occupational Health (PH/Nurs 5151,52, or 55), 
Leadership Practicum (Nurs5964), Moral and Ethical Positions in Nursing (Nurs8011), Plan B 
Project (Nurs8050), Public Health Interventions Across the Lifespan (Nurs8040/PH 5733), 
Statistics (S501 ), and Theoretical Foundations for Nursing Practice (N51 0). Students will also 
be required to take two elective courses. Students may choose among several courses within the 
Graduate School and School ofNursing, including for example Nurs8060, Advanced Clinical 
Nursing: Public Health Nursing. Students will need to complete a total of 44 credits in order to 
graduate. The student's final program should include 8-9 credits of non-Nursing designated 
courses (such as Public Health or other courses), and 32 credits ofNursing-designated courses. 
No more than 40% of the degree program credits may be transferred from Winona State or other 
institutions onto their University of Minnesota degree program. Please see Appendix C for 
sample part-time and full-time program plans for Public Health Nursing. 

The Plan A option for the M.S. in nursing in Public Health Nursing has an emphasis in 
research. The student and advisor plan a program of study that supports the student's thesis. The 
Plan A option for Public Health Nursing will also be available, the sample program is included in 
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appendix C. This plan requires a minimum of 44 credits. For Plan A, students are required to 
complete at minimum the following: 20 credits in nursing, 
8-9 credits in a related field outside of nursing, and 16 thesis credits in support of this option's 
research emphasis. A sample program plan might include the following courses: Advanced 
Public Health Nursing (Nurs5960), Advanced Nursing Research (N515), Community-based 
Public Health Nursing Interventions (Nurs8042), Epidemiology I (PH5330), Moral and Ethical 
Positions in Nursing (Nurs8011), Plan A Project (16 credits), Public Health Interventions Across 
the Lifespan (Nurs8040/PH 5733), Statistics (S501), Design of Samples and Surveys (G409), and 
Theoretical Foundations for Nursing Practice (N51 0). 

To complete the M.S. in nursing degree in Psychiatric/Mental Health Nursing through the 
Plan B option it is recommended that students take the following courses: Advanced Nursing 
Research (N515), Working in Small Systems: Family and Group Therapy (Nurs8001), Moral and 
Ethical Positions in Nursing (Nurs8011), Plan B Project (Nurs8050), Psych/Mental Health 
Intervention Models (Nurs8030), Psych/Mental Health Nursing Role Development (Nurs8425), 
Statistics (S501), and Theoretical Foundations for Nursing Practice (N510). Students will be 
required to take a minimum of 8 credits in related fields. Students may choose related field 
electives among several courses at Winona State, including for example N590, Death, Dying, 
and Surviving. The recommended courses are designed to provide students with the coursework, 
clinical hours and supervision necessary to be eligible to take the Psychiatric Clinical Nurse 
Specialist Certification offered by the American Nurses' Credentialing Center. The student's 
final program should include a minimum of 8-9 credits of non-Nursing designated courses (such 
as Psychology or other courses), and 32 credits ofNursing-designated courses with a minimum 
of 44 credits. No more than 40% ofthe degree program credits may be transferred from Winona 
State or other institutions onto their University of Minnesota degree program. 

The Plan A option for an M.S. in nursing in Psychiatric/Mental Health Nursing has an 
emphasis in research. The student and advisor plan a program of study that supports the 
student's thesis. Students are required to complete a minimum of20 credits in the nursing major, 
and a minimum of 8 credits in related fields. Psychiatric/Mental Health students are encouraged 
to take at least one clinical course in psychiatric/mental health nursing (Intervention Models 
N8030). The plan A option is NOT designed to provided students with the coursework, clinical 
hours and supervision necessary to be eligible to take the Psychiatric Clinincal Nurse Specialist 
Certification offered by the American Nurses' Credentialing Center. 

Please see Appendix C for sample part-time and full-time program plans for both degrees, 
and Appendix D for a list of possible elective courses available from Winona State University. 

Project plans include the continued evaluation of this collaborative·model to ensure that 
students from the Rochester site receive the same quality of education as students in the 
University ofMinnesota, Twin Cities campus. An advisory committee of public health and 
psych/mental health experts will also guide project implementation and evaluation. 

Project Objectives 
The major objectives of this project are as follows: 
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Objective 1: Establish a system for offering University of Minnesota School ofNursing's 
Master of Science (M.S.) in Nursing with a focus in Public Health & Psychiatric/Mental 
Health Nursing (Plans A and B) in a collaborative project with Winona State University, 
School ofNursing on the University of Minnesota Rochester Campus. 

Essential to success ofthis project is the establishment of a system to coordinate the course of 
study at the University of Minnesota Rochester site which shares facilities with Winona State 
School ofNursing, Rochester. Offering the public health nursing and psych/mental health 
nursing areas of study in Rochester will be a graduate collaborative project between the 
University ofMinnesota School ofNursing, Twin Cities campus, and the Nursing Department of 
Winona State University in Rochester with the students enrolled in the University of Minnesota 
Graduate School. Students will get their degree from the University of Minnesota. In order for 
students to meet the University of Minnesota requirements for transfer of graduate credits, they 
must also be admitted to Winona State University. The overall project direction will be the 
responsibility of the University of Minnesota faculty. Site coordination will be the responsibility 
of the Winona State faculty member, Dr. Marjorie Smith. Dr. Smith is working with Dr. Josten, 
the Project Director, in finalizing the contract between the two schools, promoting 
communications between the two administrative staffs and faculty, and managing the Winona 
State part of the budget. She will work with Dr. Block, Assistant Project Director, in planning 
area recruitment sessions, establishing the system for student admission and enrollment, and 
identifying electives. They will establish a procedure for students to transfer graduate credits 
earned at Winona State (which will not exceed 40% of total credits) onto their University of 
Minnesota degree programs, monitor students' educational experience so problems can be 
identified and corrected. She will assist Dr. Block in the evaluation by coordinating and 
gathering Winona State School ofNursing course evaluation information. There will be 
appropriate consultation and meetings with the Graduate School regarding student admission, 
enrollment and transferring credit issues. 

The University of Minnesota Rochester Center on the Rochester campus assists with the 
coordination activities of a number of University of Minnesota graduate programs. The time 
(1 0%) of one of their program staff, Richard Clugston, Associate Administrator, has been 
included in the grant as a site facilitator. His duties will include, assisting with identification of 
other University of Minnesota Rochester Center graduate courses of potential interest to public 
health and psych/mental health nursing students, communicating that information to the student 
advisor, arranging for Rochester site technical support for distance education technology, and 
problem-solving regarding use of distance education technology. 

Dr. Ellen Egan, Director of Graduate Studies, will provide assistance for this project as 
she would with other graduate programs. Dr. Josten will coordinate with Dr. Egan, who will 
coordinate with the University of Minnesota Graduate School to ensure that the collaboration 
operates smoothly. 

Frequent communications between the Site Coordinator and the Project Director and 
Assistant Director will be essential so that this collaborative effort can be smoothly established. 
In addition to the use of the telephone, e-mail, and fax, regular meetings will be held. Dr. Smith 
will participate in periodic University of Minnesota faculty meetings, and Drs. Josten, Block and 
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Lewis will participate in periodic Winona State faculty meetings. Richard Clugston will be 
included in all initial meetings and thereafter as indicated by the agenda. 

Office space and a classroom with capacity for lTV is available at both the University of 
Minnesota Rochester Center and The University of Minnesota, Twin Cities campus. A 
computer, telephone, and office furniture have been added for use by the Rochester-based 
secretary. This project's requested budget includes money for purchasing these items and paying 
for the Rochester-based secretary. 

All University of Minnesota admissions will occur through the University of Minnesota 
Graduate School regular admission process. University of Minnesota School ofNursing faculty 
will participate in the Winona State University, School of Nursing, review of applicants to lessen 
the possibility that a student interested in public health or psych/mental health would be admitted 
to Winona State University and not be admitted to the University of Minnesota. All students 
interested in this project who are admitted to Winona State University during Fall1996 will be 
informed that the Regent's approval for this project is pending. In addition, all students will be 
informed that admission to one school does not guarantee admission to the other. Application 
material will be made available through Dr. Smith at Winona State University in Rochester, Mr. 
Clugston at the University of Minnesota Rochester Center, and by mail. In terms of the 
University of Minnesota application process, these students will be treated in every respect like 
students on the Twin Cities campus. The admissions requirements will be the same as those 
currently used for prospective master's students in nursing. Students will be required to meet the 
general requirements of the University of Minnesota Graduate School as well as those of the 
School ofNursing. The requirements ofthe School ofNursing are as follows: Candidates for 
admission must have a baccalaureate degree, preferably in nursing. Applicants to the graduate 
nursing program leading to an M.S. degree who have a baccalaureate degree in a major other 
than nursing are required to present written evidence of knowledge in five areas prior to 
admission. The areas are community health/public health, health promotion, 
teaching/counseling, leadership/management, and systematic investigation/research. Candidates 
must present evidence of high scholastic achievement and a photocopy of a current Registered 
Nurse license in good standing. Candidates are required to submit a narrative discussion of their 
past and future professional goals, three letters of recommendation. The GRE is no longer 
required for admission. Dr. Josten will coordinate this procedure in conjunction with Winona 
State but Winona State faculty will not be on the University of Minnesota School ofNursing 
Graduate Admissions Committee. 

The student advisor will be one of the University of Minnesota School ofNursing 
graduate faculty members holding associate or full membership in the graduate school. Each 
student will also be assigned a Winona State University faculty to assist informally with 
advisement with such things as incorporating graduate education into one's personal life or 
effective study habits. A 1-800 number, conference calls, and e-mail will facilitate 
communication between outstate students and faculty in the Twin Cities. Tentative plans for a 
system to overcome any issues resulting from the distance from Rochester to the Twin Cities 
such as newly admitted student conference with faculty have been made. Plans have been made 
for the system of enrolling students. Dr. Josten will implement and modify this plan as necessary 
to achieve the project's purpose. Tentative plans are for University of Minnesota faculty to visit 
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the Rochester site on a regular basis for conferences or to use the interactive technology to 
facilitate student advisement. Since the Rochester site (UMRC) is a part of the University of 
Minnesota system, Mr. Clugston has assured us that registration will not be an issue. Dr. Derryl 
Block, who was responsible for establishing the admission and registration at the Duluth site, 
will work with Dr. Smith of Winona State University in Rochester, Mr. Clugston at the UMRC, 
and Dr. Josten in finalizing these arrangements. As a result of this collaboration, students will 
have combined access to the University of Minnesota and Winona State Rochester Center 
Libraries, as well as the Mayo Clinic Library. Through UMRC, students may also take 
advantage of the Olmstead County Law Library, the Library Technology Center, IBM and 
Macintosh work stations, Internet through Gopher, and the Student Access System. 

This project's requested budget includes money to cover the cost of purchasing a limited number 
of resource materials-public health and psychiatric/mental health nursing books and periodicals 
-to add to the Rochester site. Dr. Block will assess the public health resources in Rochester and 
make purchase recommendations for public health books and periodicals. Dr. Marsha Lewis of 
the University of Minnesota School ofNursing psych/mental health faculty will assess and make 
recommendations for the psych/mental health books and periodicals. 

As University of Minnesota graduate students, students enrolled in the public health and 
psychiatric mental health nursing areas of study, can elect other graduate courses via lTV at the 
University of Minnesota Rochester Center. Students will also be able to take elective courses 
from the master's program in nursing and other graduate-level courses at Winona State 
University. 

Winona State University, School ofNursing, course offerings began in Fall quarter 1996, 
while the first University of Minnesota, School ofNursing, courses for this project will be 
offered Spring 1997. The funding source, DHHS, Division ofNursing, requires the availability 
of courses during the first quarter after receipt of funding. Because of this requirement, the 
School ofNursing has notified prospective students about this project, and urged those interested 
to apply for admission to the Winona State University School ofNursing. Of the students 
admitted to Winona State's School ofNursing for the Fall of 1996, approximately 20 have 
indicated their interest in applying to the University of Minnesota's graduate programs in public 
health or psychiatric/mental health nursing. Assuming that this group of students are also 
accepted into the University of Minnesota Graduate School, they would take their first University 
of Minnesota course in Spring 1997. 

Faculty have identified acceptable nursing and related field courses to be offered by 
Winona State at the Rochester site (See Appendix D). The first course-Theoretical Foundations 
for Advanced Practice-will be taught by a Winona State graduate faculty member in Fall 1996. 
Advanced Research for Nursing Practice, also taught by a Winona State graduate faculty 
member, will be offered by Winona State in Winter 1997. These courses will be offered at the 
University of Minnesota Rochester Center which shares facilities with Winona State School of 
Nursing, Rochester. Having Winona State faculty teach the first two courses will aid student 
transition into graduate education, since faculty members will be accessible in person. All other 
required public health and psychiatric/mental health nursing courses will be taught via lTV from 
the University of Minnesota, Twin Cities campus and will include students from the Twin Cities 
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and Rochester. Theoretical Foundations for Advanced Practice and Advanced Research for 
Nursing Practice as well as Winona State Nursing courses taken as electives, such as 
Psychosocial Interventions in Family Care (N564) and Health Care Policy (N 556), will include 
students enrolled at Rochester both through Winona State graduate nursing and through this 
project. 

As stated in the purpose section of this project, the purpose includes developing a 
collaborative model of graduate nursing education. Evaluation of this objective will include 
querying faculty and staff on the success of our approach, as well as what corrective action was 
necessary (if any) for enrolling Rochester students. This information will be useful in planning 
distance education at other sites. 

Objective 2: Increase the enrollment in the Master of Science (M.S. in Nursing with 
Emphases in public health and psychiatric/mental health nursing (Plans A and B) at the 
University of Minnesota by expanding strategies for recruiting and retaining students from 
SE Minnesota, SW Wisconsin, and NE Iowa. 

Recruiting students for the program is essential to its success. The School ofNursing has 
an established recruitment program that includes bimonthly information sessions for prospective 
students (held in Minneapolis), a speakers bureau for agencies, and exhibits at key nursing and 
public health conferences. The recruitment efforts for this University outreach will build on 
these established means for recruitment. Dr. Block, who was responsible for recruitment for the 
successful Duluth outreach project, will provide guidance for all recruitment activities. 

A new brochure, describing the availability of graduate studies in public health and 
psych/mental health at the Rochester site, as well as a poster display, will be developed. 
Information regarding the program will be provided to the Department of Admissions at Winona 
State, the University of Minnesota Rochester Center staff, and the University of Minnesota 
Graduate School to be used in the overall recruitment. A list of persons who are interested in 
enrolling was developed as a part of the needs assessment. As soon as notification of approval of 
funding was received, those persons and all area public health and psych/mental health agencies, 
hospitals, and other organizations with potential students were notified. Based on evaluation of 
the previous outreach efforts in rural areas, the largest number of inquiries for prospective 
students was obtained from advertisements in the employment section of regional newspapers. 
Project funds were requested to place ads announcing the availability ofthe course of study in 
area newspapers. Based on these efforts, over 60 prospective students have requested application 
materials as of mid-September. 

Additional means of informing nurses about the project will include placing articles in 
both the Minnesota, Wisconsin, and Iowa Nurses newsletters; Public Health and Psych/mental 
Health Association newsletters; and the University of Minnesota Health Sciences Magazine. 
Exhibits utilizing the poster display will be utilized during the first two years at major meetings 
where nurses interested in psychiatric/mental health nursing and public health nursing will be in 
attendance. A program announcement will be sent to all public health agencies, community 
mental health centers, regional treatment centers, schools, home care, hospitals, managed care 
organizations, and community clinics in the area. Information about the project will be included 
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in the School ofNursing Newsletter. 
Several methods will be employed for socializing students at the Rochester site to 

graduate education. Students will be encouraged to participate in all Winona State graduate 
nursing student activities, including taking two required courses and electives with Winona State 
students. To facilitate socialization the following activities will occur: having initial courses 
taught by Winona State graduate faculty at the Rochester site, Minneapolis faculty teaching from 
the Rochester site at least once per quarter for a 1-3 credit course and three times for an 8 credit 
course, each student at the Rochester site having a faculty advisor from the Minneapolis site with 
informal assistance by a Winona State faculty member; encouraging students to make periodic 
visits to the University of Minnesota, Twin Cities campus; special socialization events for the 
Rochester site students; the creation of an Internet listserv connection for the Rochester site 
students; and use of distance education technology encouraging communication between the 
faculty and students from both sites. An 800 number has also been established to promote 
communication. It is also necessary to maintain interaction with the Graduate School staff to 
keep things working smoothly. 

The role of the Site Coordinator and other Winona faculty and University of Minneapolis 
faculty are critical to the success of this offering, particularly in relation to recruitment and 
retention of students. The initial personal contact between prospective students and the Site 
Coordinator and University of Minnesota faculty can pave the way for a smooth transition for the 
student into graduate education. The Site Coordinator will assist faculty in being innovative in 
planning an appropriate program of study for each student and identifying any potential problems 
as early as possible. Winona State faculty will be invaluable in identifying for University of 
Minnesota faculty appropriate practicum sites for students and informing University of 
Minnesota faculty about Winona State. Modifications for individual needs will require frequent 
interaction between the Site Coordinator and faculty. A system will be developed in conjunction 
with the Director of Graduate Studies so that an appropriate University ofMinnesota faculty 
advisor will be identified for all students at the Rochester site. A Winona State public health (Dr. 
Patricia Thompson) or psych/mental health faculty member (Dr. Christine Pilon-Kacir) will 
assist informally with student advisement. Arrangements will be made so that related field 
faculty can participate on examining committees. Advisors will have frequent contact with 
advisees via conferences, e-mail, and/or telephone calls and when they visit the Rochester site to 
teach courses. Arrangements include having lTV available to faculty and students Y2 hour before 
and after class to facilitate informal communication. Faculty will teach from one to three 
sessions each quarter from Rochester to facilitate student access to faculty. The use of e-mail 
and conference calls for communication between students and advisors will also be used. E-mail 
and conference calls will be useful for instructor-preceptor communication and student-student 
communication as well. 

The objective is to admit a minimum of 30 students into the program. Students will only 
be admitted during the first two years of the project. In addition, we anticipate that ofthose 
admitted, at least five students will be from health manpower shortage or underserved areas of 
SE Minnesota, SW Wisconsin, and NE Iowa. Although the demand for many areas of study in 
nursing sometimes exceeds the number of students a program is able to admit, this has not been a 
problem for either public health nursing or psych/mental health nursing in the past. The public 
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health nursing area has the capacity to admit at least 15 students each year. Because of the need 
to develop clinical sites for psych/mental health nursing, admission to the psych/mental health 
area of study will be limited to 8 for year one. If limits are necessary, the applicants with the best 
overall applications will be selected. The others will be informed of the fact that they are 
admitted to the Graduate School but will need to focus on another area or postpone the 
psych/mental health study until the following year. Based on the response to the needs 
assessment, it is anticipated that the majority of students will pursue studies on a part-time basis 
and the planned course of study reflects that student preference. Plans of study for part- and full
time students are similar to those for Minneapolis students (See Appendix C). We have planned 
the course of study and number of potential students so that all of the University of Minnesota 
required courses can be completed by the end of year three. All students who enroll will be 
assisted (as referenced in the overview on page 1) beyond Year 3 to complete the course of 
study. This goal will be achieved by appropriate student advisement regarding their individual 
plan of study and informing all students that University of Minnesota courses will not be 
available in Rochester after the end of the 3rd year of the grant, but that related fields may be 
taken in Rochester at Winona State University. Explorations will be made regarding the 
availability of scholarships, particularly for members of minority groups. Finally, the seven year 
completion requirement for master's degree will apply. 

Objective 3: Expand strategies for actively & effectively utilizing distance education/ 
communication technologies for offering graduate courses and enhancing communication 
between student/faculty, students/preceptors, faculty/preceptors, & student/students. 

Telecommunications is an innovative means to deliver instruction at a distant site and to 
enhance communication. Although the University of Minnesota has a long history of outreach 
education programs, the technology for relatively inexpensive, high quality, lTV is very new. 
The first School ofNursing courses in Public Health Nursing were offered using this technology 
to Moorhead State University in NW Minnesota in Fall1993. The first School ofNursing course 
in Psychiatric/mental health Nursing was offered using this technology to Moorhead State 
University in 1994. The public health nursing area of study was offered to the University of 
Minnesota, Duluth site beginning in 1993. All faculty have had training and experience using 
this technology. Faculty have also had a limited amount of training and experience using the 
Internet as a supplement to current distance education practices. As stated earlier, Dr. Block is 
utilizing the Internet (listserv and World Wide Web) to supplement School ofNursing courses 
being taught via lTV from Duluth. Epidemiology I will be offered using a combination of 
videotaped lectures and Internet for laboratory experience. The Epidemiology I lectures are 
currently delivered in a lecture hall to a large number of students. This class utilizes lecture 
format. The interactive portion of Epidemiology I is currently conducted during lab time where 
small groups of students work together to answer a series of questions based on written material. 
It seem that students viewing a pre-taped lecture along with being able to ask specific questions 
over e-mail to the instructor is very similar to the experience of sitting in a large lecture hall. 
Therefore, this grant includes a one time trial period of students watching professionally-made 
videotapes oflectures in lieu of the real-time lectures begin watched over lTV. Students will be 
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required to watch these videotapes in a classroom setting and will have 15 minute discussions 
after the lecture so that any questions they have may be solidified to pose to the instructor. 
Furthermore, this grant includes students participating in the laboratory discussions via e-mail 
(listserv). The first lab meeting will occur in a classroom and instruction will be given on 
listserv and e-mail discussion. Students will be required to log on to the listserv twice in the 24-
hour period designated for lab time to discuss various questions. Each group will designate a lab 
member to e-mail the lab questions to the T.A./Dr. Block (just as in real-time lab sessions, one 
student is designated to gather all questions to tum in for grading). Plans for evaluating the 
success of this combined technology will be finalized at the beginning of the grant period (at 
least comparing the students by test scores, perceived achievement, general perceptions of the 
success/problem of this pedagogy). If this method for offering Epidemiology is not acceptable, 
Epidemiology I would be taught via lTV, as it has been in the previous outreach offerings. 

Plans have been made for utilizing the following distance communication technologies as 
a part of this project: lTV, Internet, e-mail, videotaping, fax, a 1-800 number and the telephone. 
During the first year of this proposal faculty will be surveyed as to their need for additional 
training and assistance. Dirlosen, Hoeksel & Holloway report that teaching style, organization of 
course materials, the layout of overheads and slides are among the teaching strategies that need 
to be modified for success in using these technologies (1993). The teaching assistant to be hired 
for this project will assist faculty with revising material and planning for class handouts and 
other materials to be available at each site. A faculty handbook has been developed to guide 
them in modifying courses for use of technology and will be revised to include necessary 
information on the use of Internet and Rochester-specific information. Consultation will be 
provided to assist with addressing those needs. All admitted students will be invited to attend an 
orientation session on methods to increase learning through use of interactive communication 
and the manual for students will be revised to include guidance on learning through the use of 
technology. One ofthe advantages ofthe use of lTV technology is the capacity to videotape all 
class sessions. This taping serves as a backup if there is a break in the connection between sites 
and has been used in courses to enable students to evaluate their own performance in class 
presentations and leading groups. 

Orientation sessions for students, faculty, and preceptors will be planned to acquaint them 
with strategies to enhance communication and policies will be established. Dr. Garloff, Director 
of the Health Sciences Learning Resource Center, will be available throughout the project to 
assist faculty members in developing, implementing, and evaluating distance education 
strategies. 

Among the purposes for this project is to continue to develop a distance education model 
of offering public health and psychiatric mental health nursing graduate education so that it can 
be offered at a variety ofUniversity of Minnesota campuses. This model is different from other 
models tested in Minnesota in that it is a collaborative project between two graduate nursing 
programs. In order to make such a model economically feasible given limited faculty and other 
resources/problems (e.g. poor winter driving conditions especially in rural areas) the use of 
various distance communication is essential. Included in the evaluation plan will be the 
collection of information as to problems and strengths using these technologies as well as a 
comparison of educational outcomes of students at the distant site with those at the Minneapolis 
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site. 

Objective 4: Provide ongoing evaluation so that quality graduate education for all students 
in program is promoted. 

Evaluation will be a key component of this project. Since offering of courses via distance 
education will be a key component of this project, it is important to determine if students at the 
Rochester site receive similar quality education as students in Minneapolis. The mechanisms are 
in place for obtaining data on admission profiles and grades during enrollment. Specific 
strategies to examine program outcomes, including comparing outcomes of students at both sites, 
will be developed by Dr. Block, the Assistant Project Director, whose responsibility includes 
evaluation of this project. Evaluation of the University of Minnesota, Duluth expansion site 
found similar achievement of course objectives between students at the Duluth and Minneapolis 
sites. A focus group of students will be planned by Dr. Block and led by Mr. Clugston yearly to 
identify positives and negatives of the educational experiences. Mr. Clugston will lead the focus 
group since he is not responsible for teaching courses. Students will evaluate each course at the 
end of the quarter and their student experience after graduation. The results of the students' 
evaluation at both sites will be compared. 

Follow up surveys will be sent in year four. Questions will include place of work with 
particular attention given to continued residence in SE Minnesota, SW Wisconsin, and NE Iowa, 
and type of positions, and if they work in health manpower shortage areas. 

Activities in Year 1 will focus on identifying items to add to the overall evaluation plan 
ofthe School ofNursing. The University of Minnesota, School ofNursing, curriculum 
committee is responsible for implementation of this plan. The Project Director, Assistant Project 
Director, and Site Coordinator will work closely with this committee to ensure that adequate data 
are obtained on all aspects of the project and program. Development of new instruments or 
revisions of ones currently being used will be made in Year 1. 

The evaluator will assist with the implementation of a database that provides for easy 
access to the data on all aspects of the model (outcomes, student characteristics, faculty/student 
satisfaction, costs, etc.). The principles established for the model will serve as the basis for 
identifying additional areas in which data are needed. 

Emphasis within the evaluation will include collecting process information that can assist 
in improving this project and if graduates are employed in health manpower or underserved 
areas. This information will also be used to assist in planning when this course of study is 
moved to other University of Minnesota campuses. 
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. WINONA STATE~ 
APPENDIX A College of Nursing and Health Science 

(., Department of Nursing 

.. Matter's Propam In NW'Iins 
fof 

·Name of Jptt;ltuti,QA IQC!tjpn $adcnca 

Allen Memorial Hospital, School of Nursing Watuloo lA 1 

Charter House Rochester MN 1 

Community Mell\orial Hospital Winona MN 1 

ET Nurse Consultant Rochester MN 1 

Fede..al Medical Center-~ Roche&ter MN 1 

Prand&dan Health Care System LaCroeee WI 3 

Gundersen Lutheran Holpital LaCl'OSie WI 3 

Gustavus Adolphus CoU•ge St. Paler MN 1 

Health One Owatoma Hospital Owatonna MN 1 

Immanuel-St.Joeeph'a Holpital Mankato MN 2 

M•yo Medical Foundation Rochater MN 54 
Mitchell County Rep:m.a! Health Center OeapiA 1 

No~ Iowa Mercy Health Center Mason City lA 1 

N~ast Iowa Community Collap .C,Jmer lA 2 

Olmsted COINI\umty HDspital Rochms MN 1 

· PalmeT Lutheran Health Center WeetUNol\ IA 1 

. Planned Parenthood Roc:heater WN 1 

St. !1izabeth ~pital Wabasha MN 1 

St. Luke's Methodiat·HQepital · Cedar RApids IA 1 

VA Medical Center Minneapolie MN 1 

Waseca Memorial Hospital Wasaca MN 1 

Waulc:OI\ P~ ~Clime Waukon lA 1 

Winona T~cal.Collep Winona MN 1 
.. 

Women's Health Center · MasonOtyiA. 1 

wst1 GradU.te Aeliatant Wb\ona/lloc:hH~ MN .. 2 

· International. S~clent 1 

Worb in Jllino1t 1 

(., TOtal Student8 enrolled in the Master'$ Propun ill N\ll'&ing • 1'1 

f/71196 
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Appendix B 

Nurs 5!0: Theoretical Foundations for Advanced Practice (Winona State) (3 cr.), Dr. Marjorie Smith 
Course Description: 
The goal of this course is to provide the student with the opportunity to critically analyze existing 
nursing theories and develop the ability to theorize about his or her own practice. The student will do an 
in depth examination of the attributes of this concept. 

Objectives: The student will: 
!. Explore present status of theory development within nursing. 
2. Analyze a concept related to nursing practice. 
3. Determine the implications of theory for advanced clinical practice. 
4. Evaluate theories for their usefulness in advanced practice. 
5. Begin development of own theoretical framework as a model for advanced practice. 

Topical Outline: 
I. Theories, conceptual models, paradigms. 
II. Concept analysis. 
III. History of Nursing theory development. 
IV. Development, description & evaluation of theories in nursing. 
V. Theory, research and practice. 
VI. Overviews ofNursing theories (description, critique). 

Nurs 515: Advanced Research for Nursin~ Practice (Winona State) (3 cr.), Dr. Marjorie Smith 
Course Description: 
Advanced research in nursing builds on previous knowledge of research and statistics to develop a 
research-oriented approach to practice. the students will analyze methods and techniques of research and 
interpret their usefulness for application in clinical practice. Theory and practice will be used in defining 
nursing problems and developing plans for study. 

Objectives: 
1. Generate research questions from own nursing practice. 
2. Analyze and compare the major research approaches. 
3. Analyze problems and identify solutions related to nursing practice. 
4. Analyze methods of data collection. 
5. Interpret research findings and their applicability to nursing practice. 
6. Explore political, ethical, legal, cultural, and economic aspects of nursing research. 

Topical Outline: 
I. Introduction to nursing research. 
II. Formulating a research problem and question. 
III. Conducting a review of the literature. 
IV. Developing a framework for a research question. 
V. Designing a research study (Criteria). 
VI. Role of measurement. 
VII. Planning and implementing data collection. 
VIII. Pitfalls in proposal writing. 
IX. Considerations related to use of research findings. 
X. Creating a research environment. 
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Fall Quarter 

Theoretical Foundations, 3 cr 
WSU(N510) 

Statistics, WSU (S501) 3 cr 

TOTALS j6cr 

l::::a::,::::::::::::::::;::::;::::::::::::::::;;::;:::::::::::::::::::::::; 
I 

Fall Quarter 

Adv Public Health 3 cr 
Nursing, UM 
(Nurs 5960) 

Admin. Processes, WSU 13 cr 
(N553) 

TOTALS I 6 cr 

I 

PUBLIC HEALT ... JRSING, Plan B 
DRAFf of SAMPLE' )GRAM (Full-Time) 

Rochester Campus 

Winter Quarter Spring Quarter 

Advanced Nursing Research, 3 cr Moral and Ethical Positions, 
WSU(N515) UM (Nurs 8011) 

Nursing Elective 3 cr 

f 
6 cr I 

Winter Quarter Spring Quarter 

PH Interventions Across the 3 cr Community-based PHN 
Lifespan, UM (Nurs8040/PH Intervention, UM (Nurs 8042) 
5733) 

I Leadership Practicum, UM 4 cr Elective 
(Nurs5964) 

I 7 cr 
--------

(" 

Summer Session 

3 cr Epidemiology, 14 cr 
UM(PH5330) 

I 

I 3 cr I 14 cr 

Summer Session 

3 cr Environmental l2 cr 
Health, UM 
(PH/Nurs 5151 , 
52 or 55) 

3 cr Plan B, UM (Nurs 14 cr 
8050) 

6 cr j6cr 

TOTAL 44cr 
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Fall Quarter 

Theoretical Foundations, 3 cr 
WSU(N5IO) 

Statistics, WSU (S50 1) 3 cr 

TOTALS I 6cr I 

Fall Quarter 

Adv Public Health 3 cr 
Nursing, UM 
(Nurs 5960) 

Nursing Elective 13 cr I -
TOTALS I 6 cr I 

Fall Quarter 

Admin. Processes, WSU 3 cr 
(N553) 

TOTALS 3 cr 

PUBLIC HEAL'WlJIIIIIIJRSING, Plan B 
DRAFf of SAMPLE' .JGRAM (Part-Time) 

Rochester Campus 

Winter Quarter Spring Quarter 

Advanced Nursing Research, 3 cr Moral and Ethical Positions, 
WSU(N515) UM (Nurs 8011) 

I 3 cr I 

Winter Quarter Spring Quarter 

PH Interventions Across the 3 cr Community-based PHN 
Lifespan, UM (Nurs8040/PH Intervention, UM (Nurs 8042) 
5733) 

I I 
I 3 cr I 

Winter Quarter Spring Quarter 

Leadership Practicum, UM 4 cr Elective 
(Nurs5964) 

I 4 cr I 

r. 

I I Summer Session 

3 cr Epidemiology, I 4 cr 
UM(PH5330) 

I 3 cr I I 4 cr 

I I Summer Session 

3 cr Environmental I 2 cr 
Health, UM 
(PH/Nurs 5151, 
52 or 55) 

I I 
I 3 cr I I 2 cr 

I I Summer Session 

I 3 cr I Plan B, UM (Nurs I 4 cr 
8050) 

1 3 cr I 1 4 cr 

TOTAL 44cr 
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Fall Quarter 

Theoretical Foundations, 
WSU(N510) 

Statistics, WSU (S501) 

TOTALS 
---

Fall Quarter 

Adv Public Health 
Nursing, UM 
(Nurs 5960) 

Design of Samples and 
Surveys, WSU (G409) 

TOTALS 

3 cr 

3 cr 

6 cr 
---· -

3 cr 

4 cr 

7 cr 

Winter Quarter 

PUBLIC HEAL~RSING, Plan A 
DRAFT ofSAMPL~ 6GRAM (Full-Time) 

Rochester Campus 

Spring Quarter 

Advanced Nursing Research, 3 cr Moral and Ethical Positions in 
WSU(N515) Nursing, UM (Nurs 8011) 

3 cr 
-- -- - --------

Winter Quarter Spring Quarter 

3 cr 

3 cr 

PH Interventions Across the 
Lifespan, UM (Nurs8040/PH 
5733) 

3 cr Community-based PHN I 3 cr 
Intervention, UM (Nurs 8042) 

Thesis, UM (Nurs 8777) 8 cr 

3 cr 11 cr 

Summer Session 

Epidemiology, 
UM(PH 5330) 

Summer Session 

Thesis UM (Nurs 
8777) 

TOTAL 

(' 

J 
I 

4 cr 

4 cr 

8 cr 

8 cr 

45cr 
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Fall Quarter 

Theoretical Foundations, 
wsu (N510) 

Statistics, WSU (S50 l) 

TOTALS 

Fall Quarter 

Adv Public Health 
Nursing, UM 
(Nurs 5960) 

TOTALS 

Fall Quarter 

Design of Samples and 
Surveys, WSU 
(G409) 

TOTALS 

3 cr 

3 cr 

6 cr I 

3 cr 

3 cr 

4 cr 

4 cr 

PUBLIC HEAL~ING, Plan A 
DRAFT of SAMPLE' ~GRAM (Part-Time) 

Rochester Campus 

Winter Quarter 

Advanced Nursing Research, 
wsu (N515) 

Winter Quarter 

PH Interventions Across the 
Lifespan, UM (Nurs8040/PH 
5733) 

Winter Quarter 

Thesis, UM (Nurs 8777) 

3 cr 

_l_ 

I 3 cr I 

3 cr 

3 cr 

8cr 

8cr 

Spring Quarter 

Moral and Ethical Positions in 
Nursing, UM (Nurs 80 II) 

Spring Quarter 

Community-based PHN 
Intervention, UM (Nurs 8042) 

Spring Quarter 

Thesis UM (Nurs 8777) 

(' 

I I Summer Session 

13 cr I Epidemiology, I 4 cr 
UM(PH5330) 

I I I 

I 3 cr I 14 cr 

Summer Session 

3 cr 

3 cr 

Summer Session 

8 cr 

8 cr 

TOTAL 45cr 
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Fall Quarter 

Theoretical Foundations, 
wsu (N510) 

Statistics, WSU (S501) 

Nursing Elective 

TOTALS 

Fall Quarter 

Psych/Mental Health 
Nursing Intervention 
Models, UM 
(Nurs 8030) 

Professional Issues in 
Advanced Practice Roles 
(Nurs 5934) 

TOTALS 

3 cr 

3 cr 

3 cr 

9cr 

8 cr 

PSYCHIA TRICJMF'.AL HEALTH, Plan B 
DRAFI' of SAMPLEl-6GRAM (Full-Time) 

Rochester Campus 

Winter Quarter 

Adv. Research, WSU (N515) 3 cr 

Related Field Elective 3 cr 

6 cr 

Winter Quarter 

Working in Small Systems: 8 cr 
Family and Group Therapy, UM 
(Nurs 8001) 

Spring Quarter 

Moral and Ethical Positions, 
UM (Nurs 8011) 

Related Field Elective 

Spring Quarter 

Psych/Mental Health Nursing: 
Role Development, UM 
(Nurs 8425) 

I 2 cr I Plan B, UM (Nurs 8050) I 2 cr I Plan B, UM (Nurs 8050) 

I I I I Psychopathology 
UM ( Nurse 5xxx) 

lw cr I lw cr I 

(' 

Summer Session 

3 cr 

3 cr 

6 cr 

I 6 cr 

I 2 cr 

14 cr 

I 12cr I TOTAL I S3cr 
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Fall Quarter 

Theoretical Foundations, 3 cr 
wsu (N510) 

Statistics, WSU (S50 I) 3 cr 

TOTALS I 6 cr I 

Fall Quarter 

Psych/Mental Health S cr 
Nursing Intervention 
Models, UM 
(Nurs S030) 

TOTALS Is cr I 

Fall Quarter 

Professional Issues in 2 cr 
Advanced Practice Roles 
(Nurs 5934) 

Plan B, UM (Nurs S050) 

14" I TOTALS 6 cr 

PSYCHIATRIC/M~ HEALTH, Plan B 
DRAFT ofSAMPLEYGRAM (Part-Time) 

Rochester Campus 

Winter Quarter Spring Quarter 

Advanced Research, WSU 3 cr Moral and Ethical Positions, 
(N515) UM (Nurs SOli) 

I 3 cr I 

Winter Quarter Spring Quarter 

Working in Small Systems: S cr Psych/Mental Health Nursing: 
Family and Group Therapy, UM Role Development, UM 
(Nurs SOOI) (Nurs S425) 

Is cr I 

Winter Quarter Spring Quarter 

Related Field Related Field 

Nursing elective I 3 cr I Psychopathology UM (Nurse 
5xxx) 

L I 

(" 

I I Summer Session 

I 3 cr 

I 3 cr 

I I Summer Session 

I 6cr 

16 cr 

3 cr 

I 4 cr 

17" I TOTAL I~" 
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Fall Quarter 

Theoretical Foundations, 3 cr 
wsu (N510) 

Statistics, WSU (S50l) 3 cr 

TOTALS 6 cr 

lj:j:.jj~!!'::.l:il:l:i=i:::::l:':::j::::=::::::l:l:l::::jj!i::::l:lilii:::::::::: 
Fall Quarter 

Psych/Mental Health 8 cr 
Nursing Intervention 
Models, UM 
(Nurs 8030) 

Thesis, UM (Nurs 8777) 

TOTALS 

Winter Quarter 

PSYCHIATRIC/M~ HEALm, Plan A 
DRAFI' of SAMPLE,. .. ~GRAM (Full-Time) 

Rochester Campus 

Spring Quarter 

Adv. Research, WSU (N515) Related Field Elective 

Related Field Elective 3 cr Thesis, UM (Nurs 8777) 

6 cr 

Winter Quarter Spring Quarter 

Nursing Elective Nursing Elective 

Thesis, UM (Nurs 8777) Thesis, UM (Nurs 8777) 

r 

I I Summer Session 

I 3 cr 

I 4 cr 

I 7 cr 

I 4 cr 

I 4 cr 

I 8 cr I TOTAL I 47 cr 
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Fall Quarter 

Theoretical Foundations, 3 cr 
WSU(N510) 

Statistics, WSU (S50 I) 3 cr 

TOTALS 6 cr 
L__~-- -------

Fall Quarter 

Psych/Mental Health 8 cr 
Nursing Intervention 
Models, UM 
(Nurs 8030) 

TOTALS I 8 cr I 

Fall Quarter 

Related Field 3 cr 

TOTALS 3 cr 

Winter Quarter 

PSYCHIATRIC~ HEALm, Plan A 
DRAFf of SAMPLE,._ -~GRAM (Part-Time) 

Rochester Campus 

Spring Quarter 

Advanced Research, WSU 3 cr Related Field 
(N515) 

3 cr 

Winter Quarter Spring Quarter 

Nursing Elective Nursing Elective 

I 4 cr I 

Winter Quarter Spring Quarter 

Thesis, UM (Nurs 8777) 8 cr Thesis, UM (Nurs 8777) 

8 cr 

(' 

Summer Session 

3 cr 

3 cr 

I I Summer Session 

I 4 cr 

I 4 cr 

8 cr 

8 cr TOTAL 47 cr 



Apper.dix D . 
(.., Master's Program in Nursing • Winona State University 

505 Advanced Pathophysiology (3) 
510 Theoretical Foundations for Advanced Practice (3) 
515 Advanced Research in Nursing Practice (3) 
•529 Psychosocial InterVentions in Family Care (3) 
564 Advanced Role Seminar (3) 
•556 Health Care Policy (2) 
Stats 501 Statistical Methods (3) 
598 Thesis I (3) or N588 Prof. Study I (2) 
599 Thesis n (2) or N589 Prof. Study ll (1) 

CLINICAL CORE CLASSES (CNS, NE, NA) 

530 Advanced Health Assessment Seminar (3) 
531 Advanced Health Assessment Clinical (2) 
561 Adv. Nursing Care of the Well & Highly Functioning Client Sem. (3) 
541 Adv. Nursing Care of the Well & Highly Functioning Client Oin. (2) 
562 Adv. Nursing Care of the ill Client Sem. (3) 
542 Adv. Nursing Care of the ill Client Clin. (2) 

FOCUS- CLINICAL NURSE SPEOAUST (CNS) 

502 Clinical Pharmacology (3) 
563 Clin. Case Management Sem. (2) 
543 Clin. Case Management Clin. (2) 
565 Clin. Nurse Specialization Sem. (2) 
566 Clin. NurseSpecialization Clin. (2) 

FOCUS· NURSE EDUCATOR (NE) 

502 Clinical Pharmacology (3) 
570 Nursing Education: Curricular Processes (3) 
571 Nursing Education: Instruction and Evaluation (5) 

FOCUS- ADMINISTRATOR (NA) 

550 Fiscal Management and Budgeting of Nursing Services (3) 
551 Human Resomce Management of Nursing Care Providers (3) 
552 Structure and Design of Nursing Services and Health Care Organizations (3) 
553 Administrative Processes in Health Care and Nursing Services (2) 
555 Nurs. Ad.m. Practicum elective (4) 

Total credits: 49-51 

•Required for post master's in nursing students 

WSU MSN Program 4 May31,1996 



CLINICAL CORE CLASSES 

•so2 Clinical Pharmacology (3) 
•s28 Nurse Practitioner Role Transition (1) 
•530 Advanced Health Assessment Seminar (3) 
~'531 Advanced Health Assessment Clinical (3) 
•532 Health Promotion and Maintenance Seminar: (2·3••) 
•533: Health Promotion and Maintenance Clinical (3) 
•534 Primary Health Care Management 1: Seminar (2-3 .. ) 
•535 Primary Health Care Management 1: Clinical (3) 
•s36 Primary Health Care Management n: Seminar (2-3 .. ) 
•537 Primary Health Care Management n: Clinical (3) 
•538 Primary Health Care Management m: Seminar (2-3 .. ) 
•539 Primary Health Care Management m: Clinical (3) 
•567 Primary Health Care Management of Families Internship (4") 

•Required for Post Master's Students 
••Required for FNP Students only 

WSU MSN Program 5 May31,1996 



431G 
432G 
434G 
565 
590 
591 
592 
420G 
421G 
424G 
425G 
435G 
445G 
450G 
488G 

Possible Related Field Courses: 

Chemical Dependency: Causes and Symptoms (3 cr): College of Education 
Chemical Dependency Assessment (1-3 cr): College ofEducation 
Special Populations in Chemical Dependency (1-3 cr): Sociology and Social Work 
Theories of Personality (4 cr): Nursing and Health Sciences 
Death, Dying and Surviving (3 cr): College of Education 
Crisis Intervention Counseling (3 cr): College of Education 
Sexual Issues for Helping Professionals (3 cr): College of Education 
Abnormal Psychology (4 cr): Psychology 
Cognitive Behavior Therapy (4 cr): Psychology 
Women and Mental Disease (4 cr): Psychology 
Organizational Psychology (4 cr): Psychology 
Family Roles Relationships ( 4 cr): Psychology 
Reality Therapy (4 cr): Sociology and Social Work 
Sociology of Aging (4 cr): Sociology and Social Work 
Health and Human Service Organizations (4 cr): Sociology and Social Work 



UNIVERSITY OF MINNESOTA 

DEC 1 8 1990 /1 r 
f/_) 

Office of the Vice President for Research and 420 Johnston Hall 
Dean of the Graduate School 101 Pleasant Street S.E. 

Minneapolis, MN 55455-0421 

612-625-3394 
December 18, 1996 Fax: 612-626-7431 

MEMORANDUM 

TO: ,.))r. W. Phillips Shively, Provost; Arts, Sciences, and Engineering 
/_. 

FROM~~' . Vicki Field (on behalf of Mark Brenner), Associate to the Dean (5-6532; 
\'"-
\. fieldOOl@tc.umn.edu) 
~ 

The Graduate School would like to forward to the Board of Regents for 
consideration at the Board's January meeting two items that fall within your provostal 
area: a proposal for a new Master of Geographic and Information Science (MGIS) 
degree, and a request to discontinue the graduate degree program in Mineral Engineering 
(M.S., M.Mine.E., and Ph.D. degrees). The MGIS proposal was recommended by the 
Social Sciences Policy and Review Council in November, and the Mineral Engineering 
request by the Physical Sciences Policy and Review Council in October. (The Biological 
Sciences Policy and Review Council considered the MGIS proposal as a point of 
information, as GIS also has relevance for several of the programs represented on that 
Council.) The Graduate School Executive Committee voted unanimously on December 3 
to approve both items. Professor Steven Crouch and Dean H. Ted Davis have expressed 
their support for the disestablishment of the Mineral Engineering graduate program. (No 
students are enrolled in this program.) The MGIS proposal is accompanied by a letter 
from CLA Dean Steven Rosenstone, in which he pledges college support for the program 
and refers to the program's emergence from the Department of Geography's long-range 
planning deliberations in spring of 1996. 

Vice President Brenner seeks your support of these proposals prior to their 
submission to the Board of Regents. May I please ask you to review these documents and 
to respond to me by this Friday, December 20? Either I or Vice President Brenner would 
be happy to answer any questions you might have about the proposals. / i(' J1({.{ 

Thank you very much. B£ . 
MLB/vf 

c: Vice President and Dean Mark L. Brenner 
Ms. Linda Ellinger 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

Robert B. McMaster 
Associate Professor of Geography 

November 13th, 1996 

Dr. Mark Brenner 

Department of Geography 

College of Liberal Arts 

Vice President for Research and Dean of the Graduate School 
420 Johnston Hall 
University of Minnesota 
Minneapolis,~ 55455 

Dear Dr. Brenner: 

414 Social Sciences Building 
267-19th Avenue South 
Minneapolis, MN 55455 

612-625-6080 
Fax: 612-624-1044 

Enclosed is a revised proposal for a Master of Geographic Information Science (MGIS). We 
have made substantial modifications based on comments received from Bob Leik, Vickie Field, 
and others. 

Please contact me (contact numbers below) with any questions or issues related to the proposal. 

Sincerely, 

Robert B. McMaster 
Associate Professor of Geography 

cc: Vickie Field 

Telephone: McMzster Offia: 612/625-9883 
Telephone: Geography Offia: 612/625-6080 

Email: McMaster@atlas.socsci.umn.edu 
Dept. of Geography FAX: 612/624-1044 
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Proposal for Graduate Degree: 
Master of Geographic Information Science (MGIS) 

Prepared by: 

Robert B. McMaster 
Department of Geography 
414 Social Science Building 
University of Minnesota 
Minneapolis, MN 55455 
612/625-9883 office 
612/624-1044 FAX 
E-mail: mcmaster @atlas.socsci.urnn.edu 

William J. Craig 
Assistant Director 
Center for Urban and Regional Affairs 
330 HHH Center 
University of Minnesota 
Minneapolis, MN 55455 
612/625-3321 office 
E-mail: wcraig@a tlas.socsci. urnn.ed u 
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Master of Geographic Information Science (MGIS) 

Developed by Robert McMaster, Department of Geography, 
and William J. Craig, Center for Urban & Regional Affairs 

Proposal to the Graduate School 

(1) Submission Date to Board of Regents 

(2) Classification of Instructional Programs (CIP) Code Number: 

(3) Program Title: 
Master of Geographic Information Science (MGIS) 

(4) Campus/Provostal Area: 
Twin Cities campus: Arts, Sciences, and Engineering 

(5) College: 
Graduate School/College of Liberal Arts 

(6) Proposed Implementation Date: 
Fall quarter 1997 

(7) Program Length: 
44 Quarter Credits 

MAJOR FIELD: 

Completion of the MGIS will require completion of 44 credits, with 24 credits in core/technology 
classes, 12 credits of electives, and 8 credits of applied project. A minimum of 8 credits must be 
taken outside of the geography department (but may be taken in the Core GIS classes (e.g., Forest 
Resources 5130). All students must take the following classes: Introduction to GIS, Advanced 
GIS, Introduction to ARC/Info and one 8000-level seminar (Seminar in Cartography). Students 
may receive credit for up to 4 credits of the above (1 class) by petitioning to the MGIS Director of 
Graduate Studies. Students must provide documentation of equivalent coursework (syllabi, 
readings, exercises, documentation of software expertise--for the technology courses) with 
the petition. All students must complete a final oral examination with three faculty members 
(one faculty member must be from outside of geography.) 

MINOR FIELD: 

Students must complete at least 8 credits in one or more related fields outside the major (Non
MGIS), or 9 or more credits in a single field for a designated minor. 

(8) Degree Length: 
6 quarters, or two years. Since many students will not be enrolling full-time in the 
program, it may take several years for completion of the degree. Part time students may 
take 9-12 quarters or 3-4 years. 

J 
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(9) Number of Graduates at Full Operation: 
30 students 

(10) Involvement with Other Institutions: 
None 

(11) Program Location: 
Twin Cities campus 

(12) Program Description: 

(A) Summary of the Program 

From its incipient roots in digital mapping technology, GIS has now become a billion dollar 
industry in the United States, being utilized by the private sector (including environmental 
consulting and engineering companies), the public sector (including local, state, and the federal 
government), and in academia (nearly all universities offer a course, or series of courses, in 
geographic information systems, but very few grant actual degrees--either BA/BS or MAIMS.) 
GIS is becoming a routine analysis and display tool for spatial data, and used extensively in 
applications such as land use mapping (for urban planning purposes), transportation mapping 
and analysis (for determining efficient transportation routes for deliveries and emergency 
response), geodemographic analysis (for facilities location), utilities infrastructure mapping (for 
precise gas, water, and electric line mapping), and multiple applications in natural resource 
assessment (including water quality assessment and wildlife habitat studies). GIS allows 
efficient and flexible storage, display, and exchange of spatial data, as well as use in models of 
all kinds. More recently, the term geographic information science has emerged as representing the 
science of spatial data processing--including conceptual problems in spatial data acquisition, 
storage, analysis, and display--while geographic information systems is reserved for the actual 
hardware/software component of the technology. 

The Master of Geographic Information Science (MGIS), which will be housed in the Department 
of Geography, is intended to provide graduate level work in the theory, applications, and 
technology of geographic information science. The degree is designed(1) for those students who 
are currently working in GIS, or a related area such a surveying or planning, and wish to obtain 
advanced education for career advancement, (2) for students with a bachelor's degree, but no 
formal work experience/ education in GIS, who wish to change careers, and (3) for students with 
a recently obtained BA/BS in the GIS area who wish to pursue an advanced degree in geographic 
information science. The degree will be taught be existing tenure/tenure track faculty in the 
university, as well as a set of instructors to teach a series of technology courses. 

(B) Admission Requirements 

Admission to the MGIS will require a Bachelors degree, with a minimum 3.0 GP A. Requirements 
also include completion of mathematics to Calculus, including advanced algebra, one statistics 
course, and a beginning course in computer programming (Fortran, Basic, Pascal, or C). The GRE 
examination will not be required for admission. All materials (including application, fee, letters 
of recommendation, and transcript) must be submitted to the Graduate School by December 31st 
for Fall admission and June 1st for Winter-Spring admission. Admission will be determined by a 
subcommittee of the advisory committee, and the Director of Graduate Studies (DGS) of the 
MGIS. Foreign applicants must provide documentation of foreign equivalent of a bachelor's 
degree. 
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(C) Curriculum 
The degree will be Plan B (non-thesis), and will require 44 credits, with 24 credits in 
core/technology classes, 12 credits of electives, and 8 credits of applied project. A minimum of 8 
credits must be taken outside of the geography department (but may be taken in the Core GIS 
classes (e.g., Forest Resources 5130). 

Core GIS courses: 

GIS 
GIS 5562: Geog 5562 (Introduction to GIS) 
GIS 5563: Geog 5563 (Advanced GIS) 
GIS 5564: Geog 5564 (Urban GIS and Analysis) 
GIS 5565: Geog 5565 (GIS and Natural Resources) 
GIS 5566: Geog 5566 (Data Administration) 
GIS 5130: FR 5130 (Introduction to GIS 

for Natural Resource Analysis) 
GIS 5102: NRES 5102 (GIS for Problem Solving in Environmental 

Science and Management) 

Cartography 
GIS 5511: Geog 5511 (Cartographic Analysis) 
GIS 5522: Geog 5522 (Cartographic Design) 
GIS 5523: Geog 5523 (Elements of Digital Cartography) 
GIS 5512: Geog 5512 (Topics in Cartography) 
GIS 8510: Geog 8510 (Seminar in Cartography) 

Remote Sensing 
GIS 5262: FR 5262 (Remote Sensing of Natural Resources) 
GIS 5412: FR 5412 (Advanced Remote Sensing) 

Quantitative Analysis 
GIS 5531: Geog 5531 (Advanced Quantitative Methods) 

Technology Courses! 
GIS 5571 (Introduction to ARC/Info) 
GIS 5572 (Advanced ARC/Info) 
GIS 5573 (Mapping with ARC/View) 
GIS 5574 (Mapinfo) 
GIS 5575 (IDRISI) 
GIS 5576 (Spatial Information on the Internet) 
GIS 5577 (Principles of Surveying & GPS) 

Elective courses: 
Geog 5361 (Land in America) 

4 cr 
4 cr 
4 cr 
4 cr 
4 cr 
4 cr 
4 cr 

28 cr 

4 cr 

4 cr McMaster, Veregin 
4 cr McMaster, Veregin 
4 cr McMaster, Craig 
4 cr Brown 
4 cr Maki, R. 

4 cr P. Bolstad 

4 cr P. Bolstad 

4 cr Hsu, McMaster 
4 cr Hsu 
4 cr Veregin 
4 cr Staff 
4 cr McMaster, Hsu, 

Veregin 

4 cr Bauer 
4 cr Bauer 

4 cr Klink 
60 cr 

Lindberg 
Lindberg 
Allison 
Allison 
Staff 
Allison 
Zenk 

Squires 

1 A formal course proposal for each of the technology courses will be submitted upon approval of the MGIS. 
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Geog 5372 (Metropolitan Analysis) 4 cr 
Geog 5605 (Geographical Perspectives on Urban Planning) 4 cr 
Geog 8980 (GIS & Medical Geography) 4 cr 
Geog 8344-45 (Seminar: Public Land Policy) 3 cr 
PA 5601 (Introduction to Land Use Planning) 4 cr 
Computer Science 5121 (Algorithms and Data Structures) 4 cr 
Computer Science 5442 (lntro Computational Geometry) 4 cr 
Computer Science 8705 (Scientific Databases) 4 cr 
Public Health 8436 (Spatial Statistics) 4 cr 

39 cr 
Applied Project2 

Adams 
Miller 
Weil, McMaster 
Squires 
Lukermann 
Staff 
Janardan 
Shekhar 
Waller 

Geog 8xxx (Master's Project) 8 cr Staff 

(13) Rationale for Offering the Program 

Within the Twin Cities Metropolitan Region, there is rapidly increasing demand for both 
undergraduate and post-undergraduate education in GIS. One can look at the growing GIS 
activity at several state agencies, including the Land Management Information Center (LMIC), 
Department of Natural Resources (DNR), Department of Transportation (DOT), Metropolitan 
Council, and multiple local government agencies. Other colleges in the Twin Cities have created 
programs to fill this void in GIS education, including St. Cloud State, St. Thomas University, and 
University of Wisconsin, River Falls. It appears to be timely for the University of Minnesota to 
create a professional Masters degree to fulfill this demand. Such a program would rely on the 
intrinsic expertise within the geography department and related facilities--such as the Borchert 
Map Library's Automated Cartographic Information Center (ACIC) and the Center for Urban 
and Regional Affairs (CURA); other academic units, including Forest Resources, Biostatistics, 
and Computer Science; and GIS specialists from state agencies, including LMIC and DNR. 
Within our own program (geography), there has been tremendous growth in GIS and CIS-related 
classes. The Introduction to GIS course now registers well over one-hundred students (with a 
waiting list), and both the Advanced GIS and Urban GIS classes are filled to capacity with 
waiting lists. The two directors of the proposed MGIS, Robert McMaster and William Craig, 
receive dozens of phone calls each year from prospective students who would like to obtain a 
graduate degree in GIS. In particular there is great frustration in the Twin Cities region since 
access to the existing coursework is limited, but more importantly admission to the graduate 
program in geography department is extremely competitive. For instance, in 1996-97 the 
department received 142 applications for the 15 available positions in all aspects of the 
discipline--human geography, physical geography, and methodology. Because of the limited 
space, only 3-4 students with a primary interest in GIS could be accepted from this group. More 
importantly, 56 of these applicants, nearly 40 %, expressed interest in GIS. We anticipate that 
most of these 56 applicants would be more likely to apply directly to a focused GIS graduate 
program than a geography program. Furthermore, a large number of these applicants, who were 
ultimately denied admission to the graduate program, were from the Twin Cities region. Thus, 
these admissions data, viewed over a multi-year period, show an increasing number of 
applicants--particularly from the Twin Cities region--who wish to pursue a graduate degree 
in geographic information science. 

(14) Collegiate and Campus/Provostal Priorities 

2A formal course proposal for the applied project will be submitted upon approval of the MGIS. 
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As stated in Provost Shively's letter to the Faculty of Arts, Sciences, and Engineering 
dated July 26th, 1996, a goal for selective program investment includes the development of new 
professional master's degrees, including a degree in geographic information systems. 

(15) Program Demand. 

As noted in the previous section (Rationale for Offering the Program), there is a large 
demand for graduate education in GIS from individuals already working in the community. GIS 
utilization has been growing rapidly in Minnesota and across the nation. A measure of this 
growth is the number of cities and counties in the state using GIS. In 1982, there were only two; 
in 1988, 14; in 1992, 55; and in 1996, 85. Growth in state and federal government has been 
commensurate, this is also true in the private sector. At each installation, an increasing number 
of employees have a need for the additional training and additional status that this degree will 
offer. For instance, Les Maki of the Department of Natural Resources states, "The use of GIS by 
resource managers is recognized in the DNR as an essential integrating and enabling tool for EBM 
(Ecosystem-based management). Today, DNR has nearly 300 copies of GIS software in the 
hands of its resource managers (letter of support dated October 31st)." Most of the courses 
required for this degree are already part of the curriculum and have proven to be of high demand. 
To offer this new professional masters degree we are moving these courses to times more 
accessible to non-traditional students. But we are also adding new technology courses, which 
will be critical both to these new students and to the traditional student at the University of 
Minnesota. As GIS becomes more widely used in many disciplines, students enrolled in these 
fields will be interested in the new technology courses added for this program; students from the 
colleges of natural resources and biological sciences, from the colleges of agriculture and 
architecture and landscape architecture, from the school of management, and from the social \ 
sciences. ~ 

(16) Program Duplication. 

In the State of Minnesota, the other institutions offering CIS-related degree work include 
Alexandria Technical College and St. Cloud State University. Alexandria offers a two year 
technical degree in GIS that focuses on technical issues. St. Cloud State University offers three 
academic programs that utilize GIS: the undergraduate minor in GIS; Graduate Certificate in GIS; 
and, Bachelor of Science in Land Surveying/Mapping. The Graduate Certificate in GIS involves 
five classes for a total of 20 credits, but is not a formal master's degree. The University of 
Wisconsin, River Falls, offers a set of workshops in GIS. Nationally, many universities are now 
offering certificates, BA and BS degrees, and minors in GIS. Locally, we are not aware of other 
efforts to develop a graduate-level degree in GIS, as verified by a recent GIS education survey 
completed at the University of St. Thomas (see letter of support from Dr. Robert Werner dated 
October 30th). 

(17) Program Interrelatedness. 

Faculty from the Humphrey Institute, Computer Science, Biostatistics, Forest Resources, 
and Fisheries and Wildlife have all been informed of, and enthusiastically endorse, this program 
(support letters provided). 

(18) Program Development and Internal Review and Support. 

Support for the MGIS will be from the College of Liberal Arts (letter of support attached). 
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(19) Program Quality. 

The proposal for an MGIS degree program has been reviewed by several related units in 
and out of the university (Forest Resources, Computer Science, Humphrey Institute, Land 
Management Information Center (LMIC), Dunwoody Institute, and the Dept of Natural 
Resources). Each unit felt the proposed structure and curriculum was of high quality. Nearly all 
of the core courses included in the Master's Degree are taught by regular tenure/tenure track 
faculty; the technology courses will be taught by those on Professional Appointment (PA) at the 
university. Since this professionally-oriented MGIS represents the first such attempt to establish 
such a program in the U.S., other comparable degrees do not exist. 

(20) Budgetary Implications of Program Implementation. 

Redirection of Resources: 

It is expected that laboratory sources, additional TA support, and technology course 
instructors will be supported from the College of Liberal Arts. As stated in Dean Steven 
Rosenstone's memo to Dean Mark Brenner, dated October 22, 1996, "The College of Liberal Arts 
is committed to establishing the MGIS. In our budget planning, we have included "start-up" 
support of approximately $35,000 for the1997-98 academic year. We are also willing to 
underwrite approximately $7,000 in administrative costs during this academic year. We 
anticipate that the tuition revenue will be sufficient to maintain the program in the future and 
provide resources for the renewal of hardware and software on a regular basis." The College of 
Liberal Arts, in cooperation with the two directors, will supervise the budget of the program. 

Number of New Courses to be developed: 

A series of 7-8 new technology courses will be developed for the degree (see curriculum). 
One additional new course, data administration, will be developed. 

Number FTE Faculty: 

No new FTE are needed for the program. All but one of the core classes will be taught by 
tenure/tenure track faculty. Approximately 3-4 adjunct faculty will be hired to teach the 
technology classes on an individual course basis. Such faculty will be submitted for Graduate 
School teaching status by the MGIS graduate faculty upon final approval of the program 
proposal. 

Physical Facilities: 

Initially, the degree will utilize a newly developed computer laboratory (Pentium-based) 
on St. Paul campus, the Department of Geography's Geographic Analysis and Mapping 
Laboratory, and the geography Advanced UNIX laboratory. 

Information Services: 

None other than those addressed above. 

(21) Diversity 

This program is in the existing structure of the department of Geography and the 
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department follows diversity goals. 

(22) Timetable for Program Evaluation: 

Consistent with university and college policy, each course in the MGIS curriculum will be 
reviewed each time it is taught using standard university course evaluation forms. Additionally, 
there will be periodic external review of the program by recognized experts in the discipline of 
GIS, regular evaluation by the Graduate School and College of Liberal Arts, and internal 
evaluation by the faculty involved. The first internal evaluation is planned for the program's 
third year and will include the Graduate School and College of Liberal Arts, and internal 
evaluation by the faculty involved 
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Proposal for Graduate Degree: 
Master of Geographic Information Science (MGIS) 

Prepared by: 

Robert B. McMaster 
Department of Geography 
414 Social Science Building 
University of Minnesota 
Minneapolis, MN 55455 
612/625-9883 office 
612/624-1044, FAX 
E-mail: mcmaster @atlas.socsci.umn.edu 

William J. Craig 
Assistant Director 
Center for Urban and Regional Affairs 
330 HHH Center 
University of Minnesota 
Minneapolis, MN 55455 
612/625-3321 office 
E-mail: wcraig@a tlas.socsci. umn.ed u 
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Master of Geographic Information Science (MGIS) 

1. Introduction 

Over the past fifteen years, growth in the development, acquisition, and implementation of 
Geographic Information Systems (GISs) has exponentially risen. From its incipient roots in digital 
mapping technology, GIS has now become a billion dollar industry in the United States, being 
utilized by the private sector (including environmental consulting and engineering companies), the 
public sector (including local, state, and the federal government), and in academia (nearly all 
universities offer a series of courses, and often a minor /major, in geographic information systems. 
GIS is becoming a routine analysis and display tool for spatial data, and used extensively in 
applications such as land use mapping (for urban planning purposes), transportation mapping 
and analysis (for determining efficient transportation routes for deliveries and emergency 
response), geodemographic analysis (for facilities location), utilities infrastructure mapping (for 
precise gas, water, and electric line mapping), and multiple applications in natural resource 
assessment (including water quality assessment and wildlife habitat studies). GIS allows 
efficient and flexible storage, display, and exchange of spatial data, as well as use in models of 
all kinds. More recently, the term geographic information science has emerged as representing the 
science of spatial data processing--including conceptual problems in spatial data acquisition, 
storage, analysis, and display--while geographic information systems is reserved for the actual 
hardware/software component of the technology. The newly established UCGIS (University 
Consortium for Geographic Information Science) has, for instance, recently established a set of 
ten national research priorities for geographic information science (web site, 
http:/ /www.ucgis.org). In this degree, it is our desire to emphasize the conceptual problems of 
geographic information science in the core classes of the degree while offering training in the use of 
hardware/software in the newly developed technology classes. 

GIS at the University of Minnesota. Concomitant with the national growth in GIS, the University 
of Minnesota has systematically developed one of the most comprehensive GIS programs in the 
country. In fact, the University of Minnesota is often credited as having created one of the 
earliest GISs, the Minnesota Land Management Information System (MLMIS), started in the early 
1960s as a joint research project between the State Planning Agency and the Center for Urban 
and Regional Affairs (CURA). Expertise in GIS at the University of Minnesota may be found in a 
multitude of colleges and units, including geography, forest resources, landscape architecture, 
computer science, fisheries and wildlife, and others. Today, although most of the formal 
coursework in cartography and geographic information science may be found in the Department 
of Geography, other units offer classes in remote sensing (forest resources), spatial data bases 
(computer science), spatial statistics (biostatistics), landuse planning (planning). 

GIS in the Department of Geography. The Department of Geography, one of the oldest 
departments in the United States (founded in 1925) has a strong tradition in cartography and 
over the past ten years has added a suite of GIS and CIS-related courses (detailed in curriculum). 
The department has two faculty devoted full-time to cartography and GIS (McMaster and 
Veregin), with at least four others teaching courses in this area (Hsu, Brown, Gersmehl, and 
Schwartzberg). Additionally, geography has in place a comprehensive set of related courses that 
will serve as electives, including those in Land in America, Metropolitan Analysis, GIS and 
Medical Geography, and Geographical Perspectives on Urban Planning. The MGIS will utilize 
both the geography department's Macintosh-based Geographic Analysis and Mapping 

2 
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Laboratory, which runs multiple GISs as well as other analysis/mapping software, and 
advanced UNIX laboratory. The program will also rely initially on a Pentium-based laboratory 
on St. Paul campus for teaching the technology courses. 

The need for the MGIS. Within the Twin Cities Metropolitan Region, there is rapidly increasing 
demand for both undergraduate and post-undergraduate education in GIS. One can look at the 
growing GIS activity at several state agencies, including the Land Management Information Center 
(LMIC), Department of Natural Resources (DNR), Department of Transportation (DOT), 
Metropolitan Council, and multiple local government agencies. Other colleges in the Twin Cities 
have created programs to fill this void in GIS education, including St. Cloud State, St. Thomas 
University, and University of Wisconsin, River Falls. It appears to be timely for the University of 
Minnesota to create a professional Masters degree to fulfill this demand. Such a program would 
rely on the intrinsic expertise within the geography department and related facilities--such as the 
Borchert Map Library's Automated Cartographic Information Center (ACIC) and the Center for 
Urban and Regional Affairs (CURA); other academic units, including Forest Resources, 
Biostatistics, and Computer Science; and GIS specialists from state agencies, including LMIC and 
DNR. Within our own program (geography), there has been tremendous growth in GIS and CIS
related classes. The Introduction to GIS course now registers well over one-hundred students 
(with a waiting list), and both the Advanced GIS and Urban GIS classes are filled to capacity 
with waiting lists. The two directors of the proposed MGIS, Robert McMaster and William Craig, 
receive dozens of phone calls each year from prospective students who would like to obtain a 
graduate degree in GIS. In particular there is great frustration in the Twin Cities region since 
access to the existing coursework is limited, but more importantly admission to the graduate 
program in geography department is extremely competitive. For instance, in 1996-97 the 
department received 142 applications for the 15 available positions in all aspects of the 
discipline--human geography, physical geography, and methodology. Because of the limited 
space, only 3-4 students with a primary interest in GIS could be accepted from this group. More 
importantly, 56 of these applicants, nearly 40 %, expressed interest in GIS. We anticipate that 
most of these 56 applicants would be more likely to apply directly to a focused GIS graduate 
program than a geography program. Furthermore, a large number of these applicants, who were 
ultimately denied admission to the graduate program (not based on qualifications, but on limited 
space), were from the Twin Cities region. Thus, these admissions data, viewed over a multi-year 
period, show an increasing number of applicants--particularly from the Twin Cities region--who wish to 
pursue a graduate degree in geographic information science. 

The demand, then, comes from our own undergraduates looking for post BA/BS education, from 
students around the country /world trying to gain admission to the graduate program, and, 
perhaps most importantly, from individuals in the Twin Cities area interested in either further 
education in GIS, or a change in career path to GIS. Given the tremendous growth in GIS, this 
demand can only be expected to grow. 

It is this particular situation: the strength in GIS and cartography in the Department of 
Geography and overall at the University of Minnesota, the rapid proliferation of this technology 
into many, perhaps most, areas of society, and the increasing demand on our program from 
outside, that led to this proposal. We feel that the University of Minnesota, situated in this large 
metropolitan region that includes state government, is in a strong, and perhaps unique position to 
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develop this nation's first Master of Geographic Information Science.l Over the past year, we 
have both formally /informally contacted many state agencies, other educational institutions in 
the Twin Cities, and other colleges/units on campus in order to determine potential support for 
the program (see letters of support). At all levels, support has been strong and feedback 
positive. Within the university, the Department of Forest Resources, Department of Biostatistics, 
Department of Computer Science, and Humphrey Institute have all agreed to participate in the 
MGIS. Both the Department of Natural Resources (DNR) and the Land Management Information 
Center (LMIC) have agreed to sponsor students for the final applied project (and are supportive 
for the educational opportunities for their own employees). For instance, in his October 31st 
letter of support for the MGIS, Mr. Les Maki, Minnesota Department of Natural Resources GIS 
Administrator states, "The department encourages the development of a professional degree 
program at the University that would provide formal GIS training and give recognition in terms of 
a degree." David Arbeit, Director of the Land Management Information Center, writes, "The 
proposed professional masters program in geographic information science would directly address 
the shortage of appropriately prepared professionals" (letter of support dated Novemeber 8th). 
In planning the program, it is our intention to take advantage of the resources of both The 
University of Minnesota and expertise in the Twin Cities Region. A faculty member at the 
Dunwoody Institute will be teaching the GPS and surveying technology course, and the geography 
faculty at other institutions in the Twin Cities, including Macalester College and St. Thomas 
University, have expressed support for the program and intend to recommend this program to 
their students. Professor Robert Werner, Chair of the Department of Geography at the University 
of St. Thomas, writes, "I could hardly overstate the case for Minnesota needing such a program. 
In a survey of all GIS programs in and near Minnesota that a student and I completed last year, I 
can tell you that the only direct competition faced by such a new program is the M.A. at St. 
Cloud State. Since 65% of Minnesota's population is in the Twin Cities, this new program would 
have a wealth of applicants and would most assuredly succeed." 

2. The Proposed Program 

Objectives. The program objectives are to: (1) provide a comprehensive GIS degree that balances 
work in the theoretical/conceptual aspects of GIS (core classes), the technical side of the 
discipline (software/hardware), and in the potential applications of GIS (applied project); (2) to 
provide coursework at a time conducive for students who are also employed (e.g., offer most 
courses at night, early morning, or late afternoon); (3) to emphasize the societal impacts of such 
technologies throughout the curriculum; and (4) to serve as a model for other such programs that 
might soon be established. The core classes are designed to educate students in the conceptual 
issues of GIS, including; (1) methods for and problems in acquiring geospatial data; (2) 
alternative models for storing and accessing spatial data (spatial data models and structures); 
(3) methods of spatial analysis within GIS, including geostatistical techniques, spatial statistics, 
and general spatial analysis methods; and 4) methods for visualizing geographical data, 
including traditional cartographic techniques, as well as 4-dimensional cartographies and 
multimedia cartography. From such coursework, students should gain a firm understanding of 
the theoretical underpinnings of geographic information science. Most of these courses are 
currently in place. The technology classes will be added over the next two years. These classes 
will focus on specific GIS software and spatial data acquisition methods. For instance, three 

1 There are several examples of minors, undergraduate degrees, and certificates in geographic information 
systems, but no graduate degrees in geographic information science. 
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classes will be offered in ARC/Info, which has become, de facto, the industry standard in GIS: 
Introduction to ARC, Advanced ARC, and ARC/VIEW. One new technology course will explore 
spatial information on the Internet and another will be offered in GPS--how to acquire exact 
location using the governmentally-developed global positioning system. Finally, students will be 
required to complete an 8 credit applied project that will involve work sponsored by a university 
unit or government agency. For instance, a student might work on an existing project at LMIC or 
DNR over one quarter, and would be required to submit a final report. The objective of the 
program, therefore, is to provide education/ training in these three areas of geographic 
information science: theory, technology, and applications. Below, the specific curriculum is 
presented. 

Admission Policy. Admission to the MGIS will require a Bachelors degree, with a minimum 3.0 
GP A. Requirements also include completion of mathematics to Calculus, including advanced 
algebra, one statistics course, and a beginning course in computer programming (Fortran, Basic, 
Pascal, or C). The GRE examination will not be required for admission. All materials (including 
application, fee, letters of recommendation, and transcript) must be submitted to the Graduate 
School by December 31st for Fall admission and June 1st for Winter-Spring admission. 
Admission will be determined by a subcommittee of the advisory committee, and the Director of 
Graduate Studies (DGS) of the MGIS. Foreign applicants must provide documentation of foreign 
equivalent of a bachelor's degree. 

Complete Description of the Curriculum. 

The degree will be Plan B (non-thesis), and will require 44 credits, with 24 credits in 
core/technology classes, 12 credits of electives, and 8 credits of applied project. A minimum of 8 
credits must be taken outside of the geography department (but may be taken in the Core GIS 
classes (e.g., Forest Resources 5130). 

Core GIS courses: 

GIS 
GIS 5562: Geog 5562 (Introduction to GIS) 
GIS 5563: Geog 5563 (Advanced GIS) 
GIS 5564: Geog 5564 (Urban GIS and Analysis) 
GIS 5565: Geog 5565 (Geographical Analysis of Environmental 

Systems and Global Change) 
GIS 5566: Geog 5566 (Spatial Data Administration) 
GIS 5130: FR 5130 (Intro to GIS for Natural Resource Analysis) 
GIS 5102: NRES 5102 (GIS for Problem Solving in Environmental 

Science and Management) 

Cartography 
GIS 5511: Geog 5511 (Cartographic Analysis) 
GIS 5522: Geog 5522 (Cartographic Design) 
GIS 5523: Geog 5523 (Elements of Digital Cartography) 
GIS 5512: Geog 5512 (Topics in Cartography) 
GIS 8510: Geog 8510 (Seminar in Cartography) 

5 

4 cr McMaster, Veregin 
4 cr McMaster, Veregin 
4 cr McMaster, Craig 

4 cr Brown 
4 cr Maki, R. 
4 cr Bolstad 

4 cr Bolstad 

4 cr Hsu, McMaster 
4 cr Hsu 
4 cr Veregin 
4 cr Staff 
4 cr McMaster,Hsu, 

Veregin 
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Remote Sensing 
GIS 5262: FR 5262 (Remote Sensing of Natural Resources) 
GIS 5412: FR 5412 (Advanced Remote Sensing) 

Quantitative Analysis 
GIS 5531: Geog 5531 (Advanced Quantitative Methods) 

4 cr Bauer 
4 cr Bauer 

4 cr Klink 
60 cr 

Note: Under the quarter system, all students must take Geography 8510, Seminar in Cartography 
(which addresses advanced topics in both cartography and GIS) and the 8XXX Applied Project. 
Additional8000-level courses are offered under the Electives category. Under the semester 
system three 8000-level graduate seminars will be proposed: Seminar in Cartography, Seminar in 
GIS, and GIS and Society. 

Technology Courses2 
GIS 5571 (Introduction to ARC/Info) 
GIS 5572 (Advanced ARC/Info) 
GIS 5573 (Mapping with ARC/View) 
GIS 5574 (Mapinfo) 
GIS 5575 (IDRISI) 
GIS 5576 (Spatial Information on the Internet) 
GIS 5577 (Principles of Surveying & CPS) 

Elective courses: 
Geog 5361 (Land in America) 
Geog 5372 (Metropolitan Analysis) 
Geog 5605 (Geographical Perspectives on Urban Planning) 
Geog 8980 (GIS & Medical Geography) 
Geog 8344-45 (Seminar: Public Land Policy) 
P A 5601 (Introduction to Land Use Planning) 
Computer Science 5121 (Algorithms and Data Structures) 
Computer Science 5442 (Intro Computational Geometry) 
Computer Science 8705 (Scientific Databases) 
Public Health 8436 (Spatial Statistics) 

Applied Project3 
Geog 8xxx (Master's Project) 

Course Descriptions: 
See Appendix A. 

4 cr Lindberg 
4 cr Lindberg 
4 cr Allison 
4 cr Allison 
4 cr Staff 
4 cr Allison 
4 cr Zenk 

28 cr 

4 cr Squires 
4 cr Adams 
4 cr Miller 
4 cr Weil, McMaster 
3 cr Squires 
4 cr Lukermann 
4 cr Staff 
4 cr Janardan 
4 cr Shekhar 
4 cr Waller 

39 cr 

8 cr Staff 

2 A formal course proposal for each of the technology courses will be submitted upon approval of the MGIS. 

3A formal course proposal for the applied project will be submitted upon approval of the MGIS. 
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Graduation I completion requirements and standards, 
including sample degree programs, thesis titles, estimated time to degree. 

MAJOR FIELD: 

Completion of the Master of GIS will require completion of 44 credits, with 24 courses in 
core/technology classes, 12 credits of electives, and 8 credits of applied project. A minimum of 
8 credits must be taken outside of the geography department (but may be taken in the Core GIS 
classes (e.g., Forest Resources 5130).All students must take the following classes: Introduction to 
GIS, Advanced GIS, Introduction to ARC/Info and one 8000-level seminar (Seminar in 
Cartography). Students may receive credit for up to 4 credits of the above (1 class) by 
petitioning to the MGIS Director of Graduate Studies. Students must provide documentation of 
equivalent coursework (syllabi, readings, exercises, documentation of software expertise--for the 
technology courses) with the petition. All students must complete a final oral examination with 
three faculty members (one faculty member must be from outside of geography.) 

MINOR FIELD: 

Students must complete at least 8 credits in one or more related fields outside the major (Non
MGIS), or 9 or more credits in a single field for a designated minor. 

Sample Degree Program 1. 

Note: Required Courses in boldface. 

Year 1 (1997-98) 
Fall Quarter '97 

Geography 5562 
PA 5601 

Winter Quarter '98 
FR 5262 
Geography 5571 

Spring Quarter '98 
Geography 5563 
Geography 5572 

Total Credits Year 1 

Year 2 (1998-99) 
Fall Quarter '98 

Geography 5372 
NRES 5102 

Introduction to GIS 
Introduction to Land Use Planning 

Remote Sensing of Natural Resources 
Introduction to Ardinfo 

Advanced GIS 
Advanced ARC/Info 

4 credits 
4 credits 

4 credits 
4 credits 

4 credits 
4 credits 

24 

Metropolitan Analysis 4 credits 
GIS for Poblem Solving in 
Environmental Science and Management) 4 credits 
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Winter Quarter '99 
Geography 5605 
Geography 8510 

Spring Quarter '99 
Geography 8xxx 

Total Credits Year 2 
Total Credits Program 

Sample Degree Program 2. 

Note: Required Courses in boldface. 

Year 1 (1997-98) 
Fall Quarter '97 

Geography 5562 
cs 5121 

Winter Quarter '98 
Geography 5511 
Geography 5574 

Spring Quarter '98 
cs 8705 
Geography 5563 

Total Credits Year 1 

Year 2 (1998-99) 
Fall Quarter '98 

Geography 8344 
FR 5102 

Winter Quarter '99 
Geography 5571 
Geography 8510 

Spring Quarter '99 
Geography 8xxx 

Total Credits Year 2 
Total Credits Program 

Geog Perspectives on Urban Planning 
Seminar in Cartography 

Applied Project 

Introduction to GIS 
Algorithms and Data Structures 

Cartographic Analysis 
Introduction to Map Info 

Scientific Databases 
Advanced GIS 

Seminar: Public Land Policy 
GIS for Poblem Solving in 
Environmental Science and Management) 

Introduction to Arc/Info 
Seminar in Cartography 

Applied Project 

4 credits 
4 credits 

8 credits 

20 
44 

4 credits 
4 credits 

4 credits 
4 credits 

4 credits 
4 credits 

24 

3 credits 

4 credits 

4 credits 
4 credits 

8 credits 

23 
47 

Note: By taking two courses per quarter, students accumulate 48 credits, or 4 more than needed. 
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Note: The plan is to maintain an enrollment of 30 full- and part-time stude_nts in the MGIS (15 
students will be admitted each year). Since a percentage of the students will not complete the 
degree in 2 years (due to employment, many will take courses on a part-time basis), it is likely 
that 40-45 students may be taking classes at any one time. Since the program will only enroll15 
students per year, there will be little opportunity for students with an interest in other programs 
to become formally involved. Such students (not formally enrolled in the program, but with a 
strong interest in GIS), already have access to most of the core classes that are already in place. 
Additionally, we will explore ways to make the technology courses--where we expect heavy 
demand within the university--accessable to students outside the MGIS. 

3. Educational and Social Need for the Program 

Student interest in the Program. 

Perhaps the best indicator of student interest in the program is the enthusiastic response received 
at the recent Minnesota GIS/LIS state conference, where a presentation--in one of several 
simultneous sessions--was made on the proposed MGIS at the University of Minnesota. There, in 
a room of 70 persons, at least one-half raised their hands when asked about interest in the 
program, and a list of 15 students was taken who expressed an interest to enroll. As mentioned 
previously, last year, of the 142 students who applied to the graduate program in geography, 56, 
or 39 percent, expressed an interest in GIS. 

Lastly, and of a more anecdotal nature, one can point to the increasing number of contacts 
(mostly phone calls and letters to the two directors, McMaster and Craig) made by individuals 
who wish to pursue graduate coursework or degrees in GIS. There has been significant frustration 
with the University of Minnesota due to a lack of accessible CIS-related courses. Often, such 
students tum to other institutions, including St. Cloud State, St. Thomas, and other programs. 

Employment Prospects. 

The field of GIS is already large and is growing at a rapid rate. One measure of this growth 
involves the trade magazine, GIS World, that started in Dennison Parker's--the founder of GIS 
World, first editor, and world-reknown expert on CIS--basement in summer 1988 now has nearly 
one-quarter million subscribers; and there are other trade magazines. Closer to home, we have 
the state GIS/LIS conference, which began in 1990 with several hundred attendees; this year's 
conference drew 500 people, plus 300 at pre-conference workshops. The first uses of GIS were in 
natural resource protection and public works, thus government was the largest user and 
employer. In 1996, we estimate 85 cities and counties in Minnesota are using GIS, up from only 
two in 1982 and a dozen less than 10 years ago. And whereas the local government with a GIS 
consisted of 2-3 people in a single office in 1986, the typical county now is using GIS in 4-7 
offices now, each with 2-10 GIS users. We just completed a study in Dakota County which 
began its GIS development with one department in 1988; now 80 percent of the county 
departments are using GIS in one way or another. It is important to say that many of these new 
GIS users are existing employees, with degrees in other fields, who have had to now learn GIS -
however imperfectly and incompletely. These are the people who are flocking to the state 
conference and workshops, desparately trying to increase their knowledge, understanding, and 
skills. State and federal government employees in Minnesota are also growing, but at a smaller 
rate This matches the national trends according to Geographic Technology Markets, a subsidiary 
publication of GIS World. According to this same publication, growth in the private business 
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sector is expected to outpace any of these government employers. Among the utitility companies, 
new GIS installations are developing at NSP, Minnegasco, and Dakota Electric. As with other 
the government sector, much work will go into building the basic structure, then other 
departments will flock to the resource. Dayton Hudson and other companies are now using GIS 
to plan store location and plan advertising campaigns. Real estate companies are using GIS and 
other technologies to evaluate housing markets and help buyers find homes quickly that meet 
their needs. Finally, there is a growing GIS service market, e.g. Lawrence Mapping, that develops 
and sells street address information, NuComm Data that helps banks produce CRA (Community 
Reinvestment Act) reports, and DataMap that provides insurance companies with risk ratings 
for new applications based on house location relative to distance from fire hydrants. These 
private businesses are clarmoring for employees who have the skill to use the technology and, 
perhaps more importantly, the understanding to use it wisely. 

A last example may be taken from the Minnesota Department of Natural Resources (DNR), 
where fifteen full time GIS support staff will be in place after regional positions are hired. This is 
up from ten today. Additionally, DNR will maintain 100 additional frequent users (users who 
rely on GIS to solve spatial problems on a daily basis), as well as approximately another 100 
casual users (users who need familiarity with GIS). 

Expected educational, research, cultural, and social benefits. 

In many ways the educational goals of the MGIS closely match those of the recently established 
University Consortium for Geographic Information Science (UCGIS): Provide ongoing research 
priorities for advancing the theory and methods in geographic information science; assess the 
current and potential contributions of GIS to national scientific and public policy issues; expand 
and strengthen geographic information science at all levels; and promote the ethical use of and 
access to geographic information. The core educational benefit is clear: provide access to the 
University of Minnesota's excellent resources in GIS to the rapidly growing sector of potential 
employees in the Twin Cities Region. It should be noted that, throughout the curriculum, there 
will concern with the appropriate and ethical use of such technologies. 

An area of increasing research in the discipline of GIS involves work at the interface of geographic 
information science and the societal implications of this technology. Without a firm 
understanding of the consequences of GIS use, much effort may be wasted or lost on more 
technology and good intentions with little benefit and possible misunderstanding. Our curriculum 
will consistently enphasize issues on GIS and society, including: 

• In what ways will GIS actually affect and/ or alter the society it is intended to represent 
and analyze? 

• How can various conceptions and representations of space, not based on traditional 
map (Euclidean) views, be embedded within a GIS? Is GIS more or less appropriate for 
some cultures versus others? Can GIS be developed to reflect complex and ambiguous 
perceptions of social and physical space? 

• How will GIS affect the relationships amongst and within government agencies, 
governments agencies and individuals, and nongovernmental groups? 
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• Can GIS provide citizens with an increased ability to monitor and hold government 
accountable for proposals and actions? 

• Will GIS provide citizens with an of their rights and interests in land? 

• How accessible will spatial data and related GIS analysis tools be to all aspects of 
society? 

• Can GIS be used to increase participation in public decision-making? 

• Can GIS be developed to reflect complex and ambiguous perceptions of social and 
physical space? 

Thus, a major societal contribution of the MGIS would be to expose these issues to students 
throughout the curriculum, asking them to maintain a critical approach toward use of GIS 
technologies. 

4. Comparison with Similar Programs. 

In the State of Minnesota, the other institutions offering CIS-related degree work include 
Alexandria Technical College and St. Cloud State University. Alexandria offers a two year 
technical degree in GIS that focuses on technical issues. St. Cloud State University offers three 
academic programs that utilize GIS: the undergraduate minor in GIS; Graduate Certificate in GIS; 
and, Bachelor of Science in Land Surveying/Mapping. The Graduate Certificate in GIS involves 
five classes for a total of 20 credits, but is not a formal master's degree. Nationally, many 
universities are now offering certificates, BA and BS degrees, and minors in GIS. Other 
universities in the U.S. are now developing graduate-level degrees in GIS, although we are not 
aware of any directly oriented towards the professional student. 

5. Quality Control. 

Qualifications of faculty members responsible for the program. 

Robert B. McMaster is an Associate Professor of Geography, and Adjunct Associate Professor in 
the Hubert H. Humphrey Institute of Public Affairs, at the University of Minnesota. He has held 
previous appointments at the University of California, Los Angeles and Syracuse University, and 
visiting appointments at San Diego State University, The University of Stockholm and the 
Institute Geographique National (as a researcher). At Minnesota, Professor McMaster specializes 
in automated cartographic generalization, the application of GIS to assessing community 
vulnerability to hazardous materials, and the history of U.S. academic cartography. He teaches 
courses in geographic information systems, cartography, digital cartography, and quantitative 
methods. Dr. McMaster has published two books on generalization: Map Generalization: Making 
Rules for Knowledge Representation (co-edited with Barbara Buttenfield), and Generalization in 
Digital Cartography (co-authored with K. Stuart Shea). He currently serves as editor for the 
journal Cartography and Geographic Information Systems and was Co-director for the Eleventh 
International Symposium on Computer-Assisted Cartography (Auto-Carto-11). He has served 
as Chair of the AAG's Cartography Specialty Group and served three years on the National 
Steering Committee for the GIS/LIS conferences. Recently, Dr. McMaster was appointed to the 
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advisory board of the National Mapping Center at Ohio State University. 

Dr. William Craig is a recognized leader in the field of GIS. He is the current president and 
executive director of the new University Consortium for Geographic Information Science, a group 
of 29 universities working together to provide a common voice on national needs for research and 
education in the field. He is also past president of URISA (the Urban and Regional Information 
Systems Association), a group dedicated to increasing the innovative uses of information 
technology in state and local government. On the local scene, Dr. Craig is on the steering 
committee of the new Metro GIS, a group striving toward increased cooperation among local 
government in 7-county area, and vice-chair of the Minnesota Governor's Council on Geographic 
Information. He is internationallly recognized for his work on GIS implementation in goverment 
and on data sharing with community groups; he has been an invited keynote speaker at GIS 
conferences in Australia, Britain, New Zealand, and Zimbabwe. Dr. Craig is Assistant Director 
at CURA (the Center for Urban and Regional Affairs). He holds a Ph.D. in geography. 

All faculty participating in the MGIS hold, or will be proposed for holding upon approval of the 
MGIS, graduate faculty membership. The three faculty teaching the technology courses have 
various teaching experiences (see Appendix B, Academic Vitae). 

Procedures by which the program will be governed. 

The program would be housed in the Department of Geography, and Co-directed by Robert B. 
McMaster, Associate Professor in the Department of Geography, and William J. Craig, Assistant 
Director of CURA. An advisory committee consisting of Robert McMaster, William Craig, John 
Adams (Professor of Geography), Dwight Brown (Professor of Geography), Richard Skaggs 
(Professor of Geography), Howard Veregin (Assistant Professor of Geography), Les Maki 
(Department of Natural Resources), and David Zenk (Dunwoody Institute) has been established. 
The MGIS program will have a Director of Graduate Studies (faculty I adjunct faculty in the 
Department of Geography), an Admissions Committee (McMaster, Craig and Brown), and a 
Curriculum Committee (McMaster and Veregin) to oversee admissions, student progress and 
other program functions. 

Plan for systematic review and evaluation of the program. 

Consistent with university and college policy, each course in the MGIS curriculum will be 
reviewed each time it is taught using standard university course evaluation forms. Additionally, 
there will be periodic external review of the program by recognized experts in the discipline of 
GIS, regular evaluation by the Graduate School and College of Liberal Arts, and internal 
evaluation by the faculty involved. The first internal evaluation is planned for the program's 
third year and will include the Graduate School and College of Liberal Arts, and internal 
evaluation by the faculty involved 

6. Implementation. 

Quarter and year of Initiation. 

The MGIS will begin in Fall Quarter 1997 with a class of 15. It will reach full operation in Fall 
1998 with a total of 30 students. 
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Discussion of University Resources. 

Since most of the core and elective GIS classes are now in place, no new FTE are needed for these 
courses. Each instructor for these classes has been contacted and all have agreed to formally 
offer their class in the MGIS. Based on program revenue from tuition, each year six technology 
courses will be offered at a rate of $3,500 per course. Thus, approximate 2 FTE in part-time 
faculty will be needed to support hese classes. The need for new software and site licenses has 
also been built into the budget. (see budget). 

Extra-University resources. It is expected that laboratory sources, additional TA support, and 
technology course instructors will be supported from the College of Liberal Arts (see budget-
Appendix C). As stated in Dean Steven Rosenstone's memo to Dean Mark Brenner, dated 
October 22, 1996, "The College of Liberal Arts is committed to establishing the MGIS. In our 
budget planning, we have included "start-up" support of approximately $35,000 for the1997-98 
academic year. We are also willing to underwrite approximately $7,000 in administrative costs 
during this academic year. We anticipate that the tuition revenue will be sufficient to maintain 
the program in the future and provide resources for the renewal of hardware and software on a 
regular basis." The College of Liberal Arts, in cooperation with the two directors, will supervise 
the budget of the program. 

Program faculty 

Core Faculty: 
(Note: All core faculty have teaching/research expertise in the area of geographic information 
science, cartography, surveying and/or remote sensing.) 

Brent Allison, Director Borchert Map Library 
Marvin Bauer, Professor, Department of Forest Resources 
Paul Bolstad, Assistant Professor, Department of Forest Resources 
Dwight Brown, Professor, Department of Geography 
William Craig, Assistant Director, CURA 
Phillip Gersmehl, Professor, Department of Geography 
Mei-Ling Hsu, Professor, Department of Geography 
Mark Lindberg, Director, Cartography Laboratory 
Robert B. McMaster, Associate Professor, Department of Geography 
Shashi Shekhar, Associate Professor, Department of Computer Science 
Howard Veregin, Assistant Professor, Department of Geography 
David Zenk, Instructor, Dunwoody Institute 

Support Faculty: 
John Adams, Professor, Department of Geography 
Katherine Klink, Assistant Professor, Department of Geography 
Barbara Lukermann, Professor, Public Affairs 
Robert Maki, Minnesota Department of Natural Resources 
Roger Miller, Associate Professor, Department of Geography 
Roderick Squires, Associate Professor, Department of Geography 
Lance Waller, Assistant Professor, Department of Biostatistics 
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Appendix A: Course Descriptions 
(Unless otherwise noted, all courses are 4 credits) 

GIS 5511 (Geog 5511) CARTOGRAPHIC ANALYSIS. 

Methods of data compilation; quantitative analysis of maps, map types, graphic correlation, 
composite mapping; area sampling, classification, and other generalization problems. 

GIS 5512 (Geog 5512) CARTOGRAPHY: TOPICS. 

Selected topics: the system of cartographic communication, map design, map reding, map 
analysis, history of cartography. 

GIS 5522 (Geog 5522) COMPUTER CARTOGRAPHY: PRINCIPLES AND DESIGN CONCEPTS. 

Elements and principles of cartographic design; application to different map themes; using 
microcomputers with package software to explore message-focused map design. 

GIS 5523 (Geog 5523) ELEMENTS OF DIGITAL CARTOGRAPHY. 

Fundamental issues. UNIX operating system and programming on workstations. Computer 
programing and graphical languages. Vector encoding and error. Generalization models and 
techniques. Geographical data structures. Computational geometry. Cartometric analysis. 
Computer-generated cartographic symbolization. 

GIS 5531 (Geog 5531) ADVANCED QUANTITATIVE METHODS IN GEOGRAPHY. 

Topics map include multivariate methods, regionalization, spatial autocorrelation, spatial 
pattern analysis. 

GIS 5562 (Geog 5562, LA 5562) INTRODUCTION TO GEOGRAPHIC INFORMATION 
SYSTEMS. 

Geographic Information Systems structure; theory and applications for geographic research, 
location and resource analysis, and regional planning; location principles, data structure, and 
variable attibutes. 

GIS 5563 (Geog 5563) ADVANCED GEOGRAPHIC INFORMATION SYSTEMS. 

Concepts and theories. Sources of geographical data including image processing. Geographic 
data structures, including hierarchical, relational, quadtree, and vaster methods. Techniques of 
spatial analysis. Error modeling in geographic databases. Spatial interpolation and 
classification. Visualization of GIS processes and spatial modeling. 

GIS 5564 (Geog 5564) URBAN GEOGRAPHICAL INFORMATION SYSTEMS AND 
ANALYSIS. 

The major topics of the course will include acquisition of spatial data, vector data structures, 
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urban analysis (geodemographic and network analysis), and visualizing urban spatial data. The 
relationship of geographic information to both society in general, and planning issues specifically, 
will also be reviewed. In addition to formal lectures, students will utilize a Macintosh-based 
mapping package, Mapinfo, to complete a set of exercises. A group project, based on a current 
community issue (such as public housing, public health, or urban transportation), as well as one 
individual research project related to urban GIS, will be assigned. 

GIS 5565 (Geog 5565) GEOGRAPHICAL ANALYSIS OF ENVIRONMENTAL SYSTEMS 
AND GLOBAL CHANGE 

Applications of geographic information systems and other spatial analysis tools to the analysis 
of environmental systems patterns, dynamics, and interactions. Attention will focus on global to 
landscape databases developed for analysis of atmospheric, hydrospheric, geomorphic, 
pedologic, biologic, and human landuse systems. 

GIS 5566 SPATIAL DATA ADMINISTRATION. 

The course is designed to provide students with a basic understanding of issues, approaches, 
and techniques for effectively developing, maintaining, and distributing GIS databases. Specific 
topics include: Fundamentals of GIS data management, database design considerations for data 
management, data quality assessment and maintenance, GIS database development: a 
management perspective, GIS data maintenance, data access and dstribution, and 
documentation. 

GIS 8510 (Geog 8510) SEMINAR: CARTOGRAPHY. 3 credits. 

Advanced research topics in cartography, including design, symbolization, projections, 
generalization, spatial data quality, and cognitive issues. 

GIS 5130 (FR 5130) GEOGRAPHIC INFORMATION SYSTEMS IN NATURAL RESOURCE 
ANALYSIS. 

Introduction to application of Geographic Information Systems to natural resource and regional 
planning studies; theory and technical points, emphasizing applications;hands-on microcomputer 
experience; performance of case study, including map digitizing, data processing, and generation 
of map products. 

GIS 5262 (FR 5262) REMOTE SENSING OF NATURAL RESOURCES. 

Introduction to the principles of remote sensing and its applications to natural reource 
inventories, land use analyses, and environmental monitoring activities; photographic, thermal, 
multispectral, and radar sensing procedures; airborne and satellite systems; visual and computer
assisted analysis techniques. Laboratory provides hands-on experience working with aerial 
photography and digital imagery. Oriented toward an interdisciplinary audience. 

GIS 5412 (FR 5412) ADVANCED REMOTE SENSING. 

Advanced Remote Sensing provides students with a fundamental and working knowledge of 
quantitative remote sensing. Both the theoretical basis and practical aspects of this approach to 
remote sensing are addressed, including sections on energy-matter interactions, radiation 
measurements and sensors, and digital image processing and analysis. Problems and exercises 
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provide experience in working with remote sensing data and digital image processing. 

GIS 5102 (FR 5102) GIS FOR PROBLEM SOLVING IN ENVIRONMENTAL SCIENCE AND 
MANAGEMENT. 

TECHNOLOGY COURSES 

GIS 5571 INTRODUCTION TO ARC/INFO. 

This course provides an introductory overview of ARC/INFO while reinforcing some of the basic 
theoretical concerns of GIS. Arc/Info is the most commonly used GIS package and this course 
covers the elements necessary for a solid foundation in its use. Focus will be placed on six 
fundamental parts of Arc/Info processing: data capture; geometric transformations and map 
projections; building topology; editing systems; database management; and map production. 
Students should leave the course with an intuitive feel for how Arc/Info is designed and with the 
ability to proceed learning the package on their own. 

GIS 5572 ADVANCED ARC/INFO. 

This is a second course in Arc/Info and continues the coverage of that particular software system 
strated in the prior course. The course is divided into three subparts: a continuation of the 
discussion on the six areas began in Arc/Info I (this time in greater depth); an extension into 
selected areas (e.g. dynamic segmentation, grid processing, address matching, data exchange with 
other systems, planning large-scale GIS projects, and advanced spatial statistics using Arc); and 
macro langauge programming. Approximately one-third of the course will be devoted to each. 

GIS 5573 MAPPING WITH ARC/VIEW. 

Arc View is the desktop GIS of ESRI, the leading vendor of GIS products, including the industry 
standard, Arclnfo. Arc View is used by many businesses and government agencies. It is also now 
being introduced to elementary and secondary students through ESRI's K-12 outreach program. 
The course will address the following topics: ArcView Basics; Creating Views and Themes; 
Working with Themes; Data Tables; Data Analysis; Spatial Query and Analysis; Geocoding; 
Spatial Analyst; Network Analyst; Design and Output. 

GIS 557 4 MAPINFO. 

Maplnfo is one of the two main desktop GIS packages and is used by a wide variety of 
businesses and, to a lesser extent, local government agencies. This course will address the 
following topics: Introduction; Mapping Concepts; Basics of Desktop Mapping; Maps as Layers; 
Putting Data on the Map; Geocoding; Using Thematic Mapping to Analyze Data; Map Editing; 
Incorporating Raster Images; Geographic Analysis. 

GIS 5575 IDRISI. 

Principles of spatial analysis and modeling using the raster-based package IDRISI will be 
covered. 

GIS 5576 SPATIAL INFORMATION ON THE INTERNET. 

Interactive GIS applications are appearing at an increasing rate on the web. This course will 
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survey the state of the art and provide the tools necessary for students to design their own 
interactive GIS applications. Visual Basic and ESRI's MapObjects software will be used to create 
these applications. The course will also cover the necessary html skills to enable students to 
prepare materials for the web. Students will be graded on class participation and a term project. 

GIS 5577 PRINCIPLES OF SURVEYING & GPS. 

Course covers surveying techniques that are of benefit to the mapping professional. Basic 
traditional surveying methods including horizontal and vertical location techniques. Geodesy, 
data adjustment, datums, ellipsoids, coordinate systems, and coordinate transformations will be 
discussed. Global Positioning Systems (GPS) will be a substantial part of the course. 

ELECTIVE COURSES 

Geog 5361 LAND IN AMERICA. 

Evolution and spread of land ownership in the United States. Public records associated with 
land ownership. 

Geog 5372 METROPOLITAN ANALYSIS. 

Metro housing stocks, supply of housing services; demand for housing; population and 
households; housing price structure, changes, intraurban migration; spatial submarkets and 
housing in metro areas. Emphasis on linking theory, method, and case studies. 

Geog 5601 (Geog 5601) INTRODUCTION TO LAND USE PLANNING. 

Context of planning within changing geographic patterns of land use. Nature of Land Use Plans; 
purpose and process of land use planning. 

Geog 5605 GEOGRAPHICAL PERSPECTIVES ON URBAN PLANNING. 

Comparative examination of planning concepts and practices in reshaping geography of 19th
and 20th-century cities in Europe, North America, and selected Third World countries. History 
and ideologies of planning. Planning as response to economic, political, and social change and 
problems. Interest groups and power relations in planning process. Planning and geography of 
livable city. Systematic critical overview of historical evolution of planning. 

Geog 8344-45 SEMINAR: PUBLIC LAND POLICY. 3 credits. 

Policies of federal and state governments in acquiring and using land. 

Geog 8980 GIS & MEDICAL GEOGRAPHY. 

Principles of spatial data aquisition, analysis, and represenation for public-health data. Case 
studies of GIS use in public health. Problems of data quality and accessability. 

COMPUTER SCIENCE 5121 ALGORITHMS AND DATA STRUCTURES. 

Fundamental paradigms for algorithm design with supporting data structures. Complexity, 
correctness analysis, and lower bound theory. Implementation of selected algorithms and data 
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structures using the C++ language. 

COMPUTER SCIENCE 5442 INTRO COMPUTATIONAL GEOMETRY. 

This course will teach techniques for the design and analysis of geometric algorithms. The 
geometric problems studies will include many that occur naturally in various applications such as 
computer graphics, solid modeling, CSD, robotics, manufacturing, vision, etc. We will introduce 
and cover both pure and applied aspects of geometric computation. 

COMPUTER SCIENCE 8705 SCIENTIFIC DATABASES. 

This course will teach database management systems (DBMS) in the context of emerging scientific 
applications such as Geographic Information Systems, and Environmental Studies. Emphasis is 
on research issues in DBMS extensions needed to support novel requirements in these contexts. 
Topics include Scientific applications and data management; Image data and operations; Two
dimensional and three-dimensional geometric data and operations; Extensible relational 
databases and data blades, etc. 

Geog 8XXX MASTER'S PROJECT. 8 credits. 
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Director, John R. Borchert Map Library 
S 7 6 Wilson Library 
University of Minnesota 
Minneapolis, MN 55455 
Email: b-alli@tc.umn.edu 
http:Uwww-map.lib.umn.edu 

.EDUCATION 

B.S. Geography. University of Utah. 1980. 

Brent Allison 

M.S. Library and Information Science. University of illinois at Urbana-Champaign. 1984 . 

• PROFESSIONAL EXPERIENCE 

Director, John R. Borchert Map Library, University of Minnesota, 1987-. 

Librarian, 1994-. 
Associate Librarian, 1990- 1994. 
Assistant Librarian, 1987-1990. 

Librarian, Map Division. The Research Libraries. The New York Public Library, 1984- 1987 . 

• RELEVANT AWARDS AND PROFESSIONAL ACfiVITIES 

• American Librazy Association/Mecldermedia Lilmuy of the Future Award. 1995. 
• II An Automated Cartographic Information Center. 11 United States Department of Education College 

Library Technology and Cooperation Research and Demonstration Grant No. R197D20003. 
$228,858. October 1, 1992- September 30, 1994. 

Established within the John R. Borchert Map Library, the Automated Carto~rill>hic Information Center 
CACIC) is a state-of-the-art facility dedicated to providing end-users with direct access to locally 
owned and remotely accessed digital cartographic and spatial information. 

• Association of Research Libraries (ARL) GIS Literacy Project, 1992 - . 
• Editor, ARL Electronic Atlas, 1994 - . 

A collaborative effort by the Association of Research Libraries to provide on the World Wide Web 
maps of demographic and other data for U.S. metropolitan statistical areas. 

Current URL is http:Uwww-miW.lib.umn.edu/arl.htrnl 

• American Librazy Association. Map and Geoi:rill>hY Round Table 

Associate Editor, Meridian, 1996-. 
Member, Publications Committee, 1995-. 
Member, Board of Consultants, Meridian, 1993-1995. 
Chair, Honors Committee, 1990-91. 
Chair, Map and Geography Round Table, 1989-1990. 
Vice-Chair, 1988-89. 
Chair, Publications Committee, 1986-88. 



Chair, Local Arrangements Committee, ALA Annual Conference, New York, 1986. 
Member, Nominations Committee, 1984-86, 1988. 

• "GIS in Academic Libraries," 32nd Annual Data Processing Clinic, GIS in Libraries, University of 
lllinois, Graduate School of Library and Information Science, April 3, 1995. 

• "Building Maps Online at the University of Minnesota," Minnesota GIS/LIS Consortium Conference, 
October 7, 1994. 

• "Citizen Access to Data: the GIS Component," Urban and Regional Information Systems Association 
(URISA) Conference, August 9, 1994. 

• "The ARL Electronic Atlas Project," Environmental Systems Research Institute (ESRI) User 
Conference, May 24, 1994. 

• "Using GIS to Disseminate Social Science Data," International Association for Social Science 
Information Service and Technology (!ASSIST) Conference, May 5, 1994. 

• "You CAN Get There From Here! Geographic Information Systems in Libraries," American Library 
Association Midwinter Conference, February 6, 1994. 

• "Automated Mapping Resources," Minnesota Library Association Annual Conference, October 8, 
1993. 

• "Establishing an Automated Cartographic Information Center," American Library AssociatienAnnual
Conference, June 28, 1993. 

• "Geographic Information Systems and Government Information," Sixth Annual Government 
Publications Information Forum, May 6, 1993 . 

• RELEVANT PAPERS 

• "University of Minnesota: Remote Access and the Internet. Journal of Academic Librarianship, 60(4): 
283-287. July 1, 1995. 



Department of Forest Resources 
University of Minnesota 
115 Green Hall 
1530 N. Cleveland Avenue 
St. Paul, MN 55108-6112 

Phone: 612-624-3703 
Fax: 612-625-5212 
Email: mbauer@forestry.umn.edu 

EDUCATION 

Marvin E. Bauer 

Ph.D., Agronomy, University of Illinois, 1970 
M.S., Agronomy, Purdue University, 1967 
B.S.A., Agriculture, Purdue University, 1965 

PROFESSIONAL EXPERIENCE 

Professor, Department of Forest Resources, University of Minnesota, 1983-present 
Director, Environmental Resources Spatial Analysis Center, University of Minnesota, 1996-

present 
Visiting Scientist, Laboratory for Terrestrial Physics, NASA Goddard Space Flight Center, 

1994-95 
Director, Remote Sensing Laboratory, University of Minnesota, 1983-91 
Research Agronomist, Laboratory for Applications of Remote Sensing, Purdue University, 

1970-83; Program Leader, Crop Inventory Research, 1974-83 

AWARDS AND PROFESSIONAL ACTIVITIES 

Distinguished Public Service Award, National Aeronautics and Space Administration, 1996 
Served on National Research Council committee, Precision Agriculture in the 21st Century: 

Geospatial and Information Technologies in Crop management, 1995-96 
Alan Gordon Memorial Award, American Society of Photogrammetry and Remote Sensing, 
1995 
Elected to membership in Electromagnetics Academy-Institute for Electromagnetics Modelling 

and Applications, 1991 
Editor-in-Chief, Remote Sensing of Environment,1983-present 
Member: American Society of Photogrammetry and Remote Sensing, IEEE Geoscience and 

Remote Sensing Society, The Remote Sensing Society, American Society of Agronomy, 
Society of American Foresters, Council of Biology Editors, Gamma Sigma Delta, Xi Sigma 
Pi 



(., SELECTED JOURNAL PUBLICATIONS 

Coppin, P.R. and M.E. Bauer. 1996. Digital change detection in forest ecosystems with remote 
sensing imagery. Remote Sensing Reviews 13:207-234. 

Coppin, P.R. and M.E. Bauer. 1994. Processing of multitemporal Landsat TM imagery to 
optimize extraction of forest cover change features. IEEE Geoscience and Remote Sensing 
60(3):287-298. 

Bauer, M.E., I.E. Burk, A.R. Ek, P.R. Coppin, S.D. Lime, T.A. Walsh, O.K. Walters, W. Befort, 
and D.F. Heinzen. 1994. Satellite inventory of Minnesota forest resources. 
Photogramrnetric Engineering and Remote Sensing 60(3):287-298. 

Moore, M.M. and M.E. Bauer. 1990. Classification of forest vegetation in north-central 
Minnesota using Landsat multispectral scanner and thematic mapper data. Forest Science 
36:330-342. 

Bauer, M.E., C.S.T. Daughtry, L.L. Biehl, E.T. Kanemasu, and F.G. Hall. 1986. Field 
spectroscopy of agricultural crops. IEEE Geoscience and Remote Sensing 24:65-75. 

Hinzman, L.D., M.E. Bauer, and C.S.T. Daughtry. 1986. Influence of nitrogen fertilization on 
growth and reflectance characteristics of winter wheat canopies. Remote Sensing of 
Environment 19:47-61. 

Bauer, M.E. 1985. Spectral inputs to crop identification and condition assessment. IEEE 
Proceedings 73: 1071-1085. 

Gallo, K.P., C.S.T. Daughtry, and M.E. Bauer. 1985. Spectral estimation of absorbed 
photosynthetically active radiation in com canopies. Remote Sensing of Environment 
17:221-232. 

AREAS OF SPECIALIZATION AND INTEREST 

Dr. Bauer has extensive experience in remote sensing research on the spectral reflectance 
properties of vegetation and the application of satellite remote sensing to inventory and 
monitor agricultural crops and forests. He has had key roles in the design, implementation 
and data analysis of several major national agricultural remote sensing experiments. His 
current research emphasizes the development and application of quantitative satellite remote 
sensing to inventory and monitor forests and natural resources. At the University of 
Minnesota he currently teaches, FR 5262, Remote Sensing of Natural Resources; FR 5412, 
Advanced Remote Sensing; and FR 5202, Remote Sensing: Field Applications. 



Curriculum Vita 

Paul V. Bolstad 
Assistant Professor 

Department of Forest Resources 
liniv~rstiy of Minnesota 

His primary research interests arc the measurem~::nt. a~1\ysis. modding. and error propagation 
m ,qudies of ccolugJcal phenomena at broad spat1al scalcs Durin~ the last seven years he has 
concentrated on quantifying torest cover and structure at broad spatial scales, and on assessing 
the accuracy ot these and ()Lher spatial data. More re<.:ently he has focused on integrating these 
data with .spat1al\y explicit mQ<..!c\s of important biophysH.:al parameU:;rs, chiefiy temperature, 
water vapm pressure. and prcc1pitation. m the development of process-based models at 
landscape scales This collaborative work is being conducted in <.:oopcration with a numhcr of 
scientists. including proJects on bark hectic popu\a[lon dynamics from tree to landscape scales 
in the lntennountain W~::st, and forest canopy ccophysJo\ogy and carbon tluxes in dec1duous 
forest systems of the t:astern United States. He ha.'i taught a range of undergraduate and 
graduate cour~cs m spatLal dat.a acquisitiOn and analysLs. aJvLsed ~raduates and under~raduates. 
and workt:d nn numerous departmental, college, and umversity committees. In addition to his 
academ1c training he has five years of professional research experiences, including Director of 
Research for a tnid-stzed forest-products company where l11S dut1es included the administration 
of 13 employees and a $300,000 annual budget. He has worked as a research ecologist in both 
temperatt: and tropical ecosystems 

Puhltcations in Refereed Journals. selected from 20 111 pnnt or accepted 
R0lstad, P V . B. J. Uentl. and J 1\.. Logan, 1995 Modt:l in).!, micro- habitat temperature for 

Deruiroctonus prmderosae (Coleoptera: ScolytiJac) Accepted. b.:ologtcal Modeling. 

Sullivan. N.S. P.Y Holstad. and J.Vosc. 1Y95 &ophystology of twelve forest trt:c spec1es 
tn the southern Appalachian mount~iins Ac~.:eptcd. Tree Phys1ulu:.z:y. 

PaulY. f~olstad and J.L Smith, 1992. Errurs 111 CiiS Journul oj'Foresrry, 90(11) :21-29. 

Paul V Rolstall. 1992. Gcometnc errors in natura\ resource GIS data tilt and terrain effects 
in aerial photographs. Forest Science, 3R(2):367-3RO. 

Paui \' Bolstad and f M Lillt::sand. 1992. !Zult:-hased classd"icatJnn models: t1exiblc 
1nteg.rallon of satellite Imagery and thematic spat1al data. f'hotogrammetric 
Fng~neainf: (Jnd Remote Senscnx. 5 B(7) 965 -()71 

Paul V. Uolstad, Paul Gessler, and T.M. Lillesand. 1990. Uncertainty m manually digitized 
map data, !rctemational Journal of Geographer lnfonnmion Svsrnns. 4(4):399-4l2. 
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Born: 
Degrees: 

VITA October 21, 1996 

DWIGHT ALAN BROWN 
Department of Geography, 
University of Minnesota, 
Minneapolis, MN 55455 

Phone: 612-625-9097 (Office), 612-645-2656 (Home) 612 624-1044 (Fax) 
INTERNET: dbrown@atlas. socsci. umn. edu 

August 15, 1936; Aledo, Illinois 
B.S. 1963 Western Illinois University 
M.A. 1965 The University of Kansas 
Ph.D. 1968 The University of Kansas 

Dissertation: "Erosion and Morphometry of Small Watersheds in Eastern Puerto Rico," 
Unpublished Ph.D. Thesis, University of Kansas, 1968. 

Academic Experience: 
1966-71 Assistant Prof. of Geography, University of Minnesota 
1971 -85 Associate Prof. of Geography, University of Minnesota 
1978 - 81 Chairman, Department of Geography, Univ. of Minnesota 
1985 - Professor of Geography, University of Minnesota 
1985 Acting Dir., Water Resources Research Center, U. of MN 
1990-92 Director of Undergraduate Studies, Dept. of Geog., Univ. of Minn. 

Professional Society Memberships: Assoc. Am. Geographers, Am. Assoc. for the 
Advancement of Science, Am. Quaternary Research Assoc., Society for Phytolith Research. 

Honors and awards 
(.; Appointed Associate Fellow of the Center for Great Plains Study, University of Nebraska 

Teaching and Research Interests: Physical geography, water resources, Quaternary 
landscape evolution, environmental dynamics, geographic information systems. 

Current Research: Modeling the spatial dynamics of native grass populations in the 
Midcontinent Plains. This project examines environment, plant attribute, and population 
dynamics explanations of native grassland patterns through the use of Monte Carlo diffusion 
methods and Neural Network analysis. The actual processes that contribute to the spatial 
arrangement of grasses must be determined to understand how grassland biogeography 
changes over time. These process of natural change must eventually become a part of the 
baseline starting point for assessment of human impacts on environment. (not funded) 

Publications:(* indicates invited or peer reviewed papers) 
1. George Jenks and Dwight Brown, 1966, Three-dimensional Map Construction, Science, 

154:857-864 and cover. Reprinted in Reprographics, July, 1967, Vol. 5, No.7, 8-16.* 
2. D. A Brown and D. S. Simonett, 1967, Integration and Locational Change in the 

Australian Electricity Industry: 1951-1965, Economic Geography, 43:283-302.* 
3. D. Brown, 1969, Minnesota Milk Production, 1965 (Map of the issue and Commentary), 

Minnesota Geographer, 21:, No.2, Apri11969, 26-27. 
4. D. S. Simonett, and D. Brown, 1969, Possible Uses of Radar on Spacecraft in Contributing 

to Antarctic Mapping, Crevasses, Sea Ice, and Mass Budget Studies, Proceedings, 7th 
Congress International Association Quaternary Research, Vol. 16, 1969. * 

5. D. Brown, 1971, Kentucky Solution Cuesta Revisited: An Alternative Explanation, 
Proceedings, Association of American Association Geographers, 3:39-41 . * 

6. D. Brown, 1971, Stream Channels and Flow Relations, Water Resources Research. 
7:304-310.* 



7. D. Brown, 1971, An Approximation of Eolian Sediment Transport Potential in the United 
States, Proceedings, Association of American Geographers, 197 4, Vol. 6, 3-5. * 

8. D. Brown, M. Meyer, J. Ulliman, R. Eller J. Gamble, S Prestin and D. Trippler, 1973, 
ERTS-1 Applications to Minnesota Land Use Mapping, Symposium on Significant 
Results Obtained from the Earth Resources Technology Sate//ite-1, Technical 
Presentations Sec. B, March, 1973, 991-997. Also Published as MLMIS Report no 12A. 

9. Joseph E. Sizer and D. Brown, 1974, ERTS-1 Role in Land Management and Planning in 
Minnesota, Third Symposium on Significant Results Obtained from the Earth Resources 
Technology Sate//ite-1, Technical Presentations Sec. A, 1974, 1 :341-350.* 

10. D. Brown (with sections by various cooperators), 1973, Application of ERTS-1 Imagery to 
State-Wide Land Information System in Minnesota, N.A.S.A./ERTS-1 Program, Six
Month Progress Report: January to June, 1973, for Minnesota State Planning Agency 
and Center for Urban and Regional Affairs, Joseph E. Sizer, principal investigator, 43 
pp., U.S. Commerce Department, N. T.I.S. Document No. E73-10821. 

11. D. Brown, J. Harrington, T. Isley, D. Soehren, J. Smiley, and E. Stern) 1975, Wildlife 
Habitat Change and Seasonal Cultivation, M.L.M.I.S. Report no. 5012, 20 pp. 

12. D. Brown, J. Gibson, D. Pile, and R. Warwick, 1975, Mapping Twin Cities Minnesota 
Metropolitan Area Land Use with ERTS-1 Imagery, M.L.M.I.S. Report 5013, 11 pp. plus 
folded map. (Map reprinted in NASA special publication 360, Mission to the Earth: 
LANDSAT Looks at the World, 1976 and also in a reduced black and white version by 
INTERDESIGN for the Metropolitan Waste Control Commission. 

13. D. Brown, (with Skaggs, Smiley, and Stern) Monitoring Surface Water Dynamics in 
Minnesota, M.L.M.I.S. Report 5014, 1975, 46 pp. plus folded map. 

14. D. Brown and R. Skaggs 1974, {with contributions by S. Prestin) Remote Sensing 
Applications to Hydrology in Minnesota, in Space Science Center, University of 
Minnesota Report, June 30, 1974, A Study of Minnesota Forests and Lakes Using Data 
from the Earth Resources Technology Satellites, pp. 81-195. 

15. D. Brown, 1974, Applications of ERTS-1 Imagery to State-Wide Land Information System 
in Minnesota, NASA/ERTS-1 Program Final Report: July 1, 1972-December 31, 197 4, 
for Minnesota State Planning Agency and Center for Urban and Regional Affairs, 
Joseph E. Sizer, Principal Investigator, 11 pp. 

16. D. Brown and R. Skaggs, 1976, Remote Sensing Applications to Hydrology in Minnesota, 
Space Science Center, University of Minnesota Report, 66 pp. 

17. D. Brown, M. Roller, J. Kenna, J. Smiley, and L. Cavalier, 1976. Land Cover Change in 
the Mesabi Range 1969-1975, M.L.M.I.S. Report 5020. 

18. D. Brown, 1977, A Working River, Design Quarterly, 101/102:16-17.* 
19. D. Brown, R. Warwick, L. Cavalier, and M. Roller, 1977, The Persistence and Condition 

of Douglas County, Minnesota Lakes, M.L.M.I.S. Rep. 5021, 43p. 
20. D. Brown, R. Warwick and R. Skaggs, 1977, Reconnaissance Analysis of Lake Condition 

in East Central Minnesota, M.L.M./.S. Report 5022, 17 pp. plus folded color map. 
21. D. Brown, 1984, Prospects and Limits of a Phytolith Key for Grasses in the Central 

United States, Journal of Archaeological Science, 11 :345-368. * 

22. D. Brown and P. Gersmehl, 1985, Migration Models for Grasses in the American 
Midcontinent, Annals Assoc. Am. Geog., September, 1985, 383-394.* 

23. D. Brown, 1986, Geographic and Taxonomic Aspects of Research Design for Opal 
Phytolith Analysis in the Midcontinent Plains, in I. Rovner, ed., Phytolitheria Occasional 
Paper. Proceedings of the 1984 Phytolith Research Workshop, pp. 89-102. * 
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24. D. Brown, 1986, Taxonomy of a Midcontinent Grasslands Phytolith Key, in I. Rovner, ed., 
Phytolitheria Occasional Paper. Proceedings of the 1984 Phytolith Research 
Workshop, 1986, pp. 67-86. * 

25. P. Gersmehl and D. Brown, 1986, The Declining Advantage of the Muscatine Silt Loam 
and the Dixification of the Midwest, Journal of Geography.* 

26. P. Gersmehl and D. Brown, 1986, The Regional Validity of the Idea of Soil Productivity, 
Annals, Assoc. of Am. Geographers.* 

27. C. Gersmehl, J. Drake, and D. Brown, 1986, Minnesota Water: A Geographical 
Perspective, WRRC Public Report #4. 

28. P. Gersmehl and D. Brown Physical Features of the Twin Cities Area, 1986,(two trips), 
in T. Baerwald and K. Harrington, Twin Cities Field Trip Guide, AAG , 138-163. 

29. E. Garvey, P. Gersmehl, and D. Brown, 1986, Minnesota Water Rights and Regulation, 
WRRC Public Report #5. * 

30. K. Anderson, J. Corbett, C. Gersmehl, D. Brown, and P. Gersmehl, 1986, Cell Size and 
Simulation Modeling of Water Resources at a Regional Scale, in B. J. Nieman, Jr., ed., 
Proceedings, Urban and Regional Information Systems Association, 1 :203-213. 

31. D. Brown, C. Gersmehl, J. Drake, and R. Skaggs, 1987, Crop Production Response to 
Moisture Supply in Minnesota, Water Resources Research Center, Special Report 9. 

32. D. Brown and P. Gersmehl, Editors. 1987. File structure design and data specifications 
for water resources geographic information systems, Water Resources Research 
Center, Special Report 10, 404pp (with 15 separate authored chapters, co-author of 5) 

Chapter 1. D. Brown and P. Gersmehl, Introduction: toward water resources 
analysis with geographic information systems 

Chapter 2. P. Gersmehl, D. Brown, and K. Anderson, File structure and cell size 
considerations for a water resources GIS 

Chapter 6. P. Gersmehl, K. Anderson, R. Greene, N. Dunning, C. Gersmehl, 
and D. Brown, Hydrologic classification of land cover. 

Chapter 12. D. Brown, K. Anderson, and P. Gersmehl, Hydrographic data for a 
water resources GIS. 

Chapter 15. P. Gersmehl and D. Brown, Conclusions and summary of 
recommendations for a water resources geographic information system. 

38. R. Skaggs, and D. Brown, 1987, Relationship Between Climate and the Mean Annual 
Flow of the Mississippi River at Saint Paul, Minnesota, Water Resources Research 
Center, Special Report 11. 

39. K. Anderson, J. Corbett, N. Dunning, C. Gersmehl, R. Greene, P. Gersmehl, and D. 
Brown, 1987, Twin Cities Surface Water Simulation Modeling Demonstration, Water 
Resources Research Ctr., Spec. Report 12. 

40. D. Brown and P. Gersmehl, 1987, Maintaining Relational Accuracy of Geocoded Data in 
Environmental Modeling, GIS '87 - San Francisco, the Second Annual International 
Conference, Vol. 1:266-275. D. 

41. P. Gersmehl, and D. Brown, 1988, File Structure Requirements for Regional Scale Water 
Resources Analysis, Proceedings of the International Geographical Information 
Symposium, Washington, D.C. 111:137-147. 

42. D. Brown, 1989, Physiological and Morphological problems for dispersal and survival of 
grasses in a changing environment, p 25-38 in G. P. Malanson, Ed., Natural Areas 
Facing Climate Change, SPB Academic, The Hague.* 



43. R. Skaggs and D. Brown, 1989, Climate and Flow of the Mississippi River at St. Paul, 
p.19-26 in P. Brezonik Ed., Proceedings of Workshop on Drought, Nov. 1988, Water 
Resources Res. Center, Univ of Minn., St. Paul.* J 

44. P. Gersmehl, Bryan Baker, and Dwight Brown, 1989, Land management effects on innate 
soil erodibility: A potential complication for compliance planning, Journal of Soil and 
Water Conservation, 44:417-420. * 

45. D. Brown and P. Gersmehl, 1989, Geographic Information Systems, Data, and Water 
Resources, Jour. Minn. Acad. Sci, 55:14-17. Special Issue on Minnesota Water 
Resources.* 

46. P. Gersmehl, and D. Brown, 1991, Regional differences in the usefulness of a soil 
productivity index, Jour. Soil and Water Conservation. 379-382. * 

47. P. Gersmehl, and D. Brown, 1992, Observation, in R. Abler, M. Marcus, and J. Olson, 
Eds., Geography's Inner Worlds, pp 77-98, Rutgers Univ. Press, New Brunswick, pp 
77-98.* 

48. D. Brown, 1993, Early Nineteenth-Century Grasslands of the Midcontinent Plains, Annals 
of the Association of American Geographers. 83:589-612.* 

49. D. Brown and K. Brown. 1996. Distrubance Plays Key Role in Distribution of Plant 
Species. Restoration & Management Notes. (in Press).* 

Other Papers: 
Nineteen invited lectures in 15 departments and 14 colleges or institutes. 
Twenty nine papers presented to professional societies, including American 

Assoc. for the Advancement of ·science, The Minnesota Academy of Science, 
the Assoc. American Geographers, American Quaternary Research Assoc, 
U.S. Landscape Ecology Symposium. . 

Requested research presentations to government groups the Metropolitan Area 
Resources Commission, the Arrowhead Regional Development Commission, 
the Minnesota State Legislature, House Appropriations Committee, and the 
Minnesota State Planning Agency. 

Ten invited book reviews. 

Grants and Awards: 
1. 1968-70 University of Minnesota Graduate School, $4,092, Reconnaissance Techniques 

for Surface Water Resources Analysis 
2. 1971-73 University of Minnesota Graduate School, $2,724, Magnitude, Frequency, 

Direction, and Timing of Wind Energy in the U.S. 
3. 1972-74 N.A.S.A., ERTS-1 funding of the Minnesota State Planning Agency, University 

of Minnesota Center for Urban and Regional Affairs Cooperative Proposal, $107,946, 
Application of ERTS-1 Imagery to Minnesota Land Information 

4. 1972-76 N.A.S.A., through University of Minnesota Space Science Center, $39,452, 
Remote Sensing Applications to Surface Water Hydrology (with Skaggs) 

5. 1975-76 State Planning Agency, Center for Urban and Regional Affairs, University of 
Minnesota Cooperative Proposal- to N.A.S.A., $47,442, LANDSAT investigation 

6. 1976-77 University of Minnesota Graduate School, $940, Classification of Biogenic Opal 
in Soils for Reconstruction of Environmental History in the Prairie. 

7. 1976-77 (with Gersmehl and Hsu) University of Minnesota, Educational Development 
Grant, $12,133, to develop computer instructional packages for geography courses. 

8. 1977-78 (with Hsu) University of Minnesota, Educational Development Grant, $5,959 
9. 1980-82 National Science Foundation, $23,973, Paleogeography of Grasslands \ 

Vegetation. ..1 
10. May, 1983 CLA Travel Grant for AAAS meetings in Detroit 
11. July, 1983 EDP grant (with Gersmehl, Skaggs, and Andrews) for map and soil monolith 

displays. $1740. 



~ 
12. 

13. 

14. 

15. 
16. 
17. 
18. 

19. 

20. 

June 16-July 31, 1984 Summer-Research Fellowship to write on historic views and the 
character of presettlement grasslands of the midcontinent plains. 

July 1, 1985-June 30, 1987, Development of Minnesota Water Management System. 
Contract with Minnesota Department of Natural Resources, $325,000. (Other 
investigators include Skaggs, Gersmehl, Baker, Pfannkuch, and Nieber.) 

March-Sept. 1985, Minnesota Water Resources Issues. A project to develop a WRRC 
public report on the physical basics behind Minnesota's water resource issues. CURA 
has provided a research assistant for this project. 

1985-86 Minnesota Water Rights (with P. Gersmehl), WRRC. funding. 
1985 Woksape Project (with P. Gersmehl). 
1986-87 Farmland Marginality, funded by CURA. $7000 
1987-88 Curricular materials for interdisciplinary geographic information systems 
course. (with Joan Nassauer), funded by EDP $2700 

1988-89 GIS scale change, paradigm shifts and attribute error, Funded by the Graduate 
School. $8000. 

1993-1994 Graduate School Grant in Aid to develop a pilot data base design to study 
environmental relations of native grass distributions. (granted, about $11 ,000) 

College and University Service: 
1976-80 Member, Senate Educational Policy Committee 
1979-80 SCEP representative on University Committee on Budget Review and 

Biennial Report 
1981-82 CLA Committee on Student Services 
1982-89 Member, Water Resources Research Center Advisory Board 
1982-86 CLA computer committee 
1983-86 Senate Committee on Physical Plant and Space Allocations 
1984-86 CLA committee on CLA Distinguished Teacher Awards and Morse-

AmocoAward 
1984 University review committee of The Water Resources Research Center 
1984-87 CLA College Assembly 
1984-87 CLA Council on Curriculum Instruction and Advising 
1985-86 CLA Curriculum Policy Committee 
1988-90 Member of Water Resources Subcommittee of University Technical 

Advisory Committee on Natural Resources. 
1985, 1989-1991 Univ. Minnesota Delegate to Universities Council on Water 

Resources. 
1989 UCOWR Annual meeting planning committee (Local arrangements). 
1993-96 Executive Committee, Water Resources Science graduate program 
1995-96 Program planning Committee for Water '96 Symposium 
1995-96 CLA Assembly 

Other Professional Service: 
1975-77 Mapping Advisory Committee, State Planning Agency. 
1978 Invited participant in Spring Hill Conference on Water Resource Planning for 

Minnesota. 
1977 Invited participant in Wenner-Gren Foundation conference on LANDSAT 

applications for anthropology in non-Western cultures, New York. 
1977 Invited participant in National Science Board Regional forum on Public 

Participation in Science Policy, October, 25, Minneapolis, MN 
1990-91 Stream Network Information Systems Committee, State Planning Agency. 
1991 Minnesota Environmental Quality Board Com. on Water Resources Res. 
1995 Participate in CCG2 workshop at Clark Univ. in June, 1995 and served on 

the panel evaluating the landuse curricular materials. 
1995-96 Authored the curricular unit Uving in the Biosphere for CCG2 project on 

Human Dimensions of Global Change. The unit includes Computer-based 
student activities, extensive background readings, and Instructor Guide, and 
overhead and animated computer display supporting materials. To be 
published by the AAG. 



EDUCATION 

William J. Craig 
Center for Urban and Regional Affairs 

330 HHH Center 
University of Minnesota 
Minneapolis MN 55455 

University of Minnesota, Minneapolis: 

B.A., 1965, mathematics with minor in geography 

M.A., 1972, geography with supporting fields of economics and statistics 

Ph.D., 1980, geography with same supporting fields 

PROFESSIONAL EXPERIENCE 

1970 - Present 

1986- 1991 

1973- 1977 

1967- 1970 

Assistant Director of the Center for Urban and Regional Affairs at the 
University of Minnesota. Also adjuct professor of geography and adjunct 
professor in Humphrey Institute of Public Affairs. 

Director of the Minnesota Center for Survey Research, University of 
Minnesota. Fifty percent time. 

Project Director and Systems Director , Minnesota Land Management 
Information System, University of Minnesota. Fifty percent time. 

Director of the Social Sciences Research Facilities Center and Director of the 
West Bank Computer Center, University of Minnesota. 

RELEVANT AWARDS AND PROFESSIONAL ACTIVITIES 

President, University Consortium for Geographic Information Science 
Past President, International Geographic Information Foundation 
Past Chair, Steering Committee for the first International GIS/LIS Conference 
Past President, Urban and Regional Information Systems Association (URISA) 
State GIS Honor Roll, Lifetime Achievement Award, Minnesota GIS/LIS Consortium 
Steering Committee Member, Metro GIS of the Twin Cities 
Edgar M. Horwood Award from URISA for Outstanding Service to the organization and 

to the field 
Charter Feature Map Editor and Member of the Editorial Board, URISAJournal 
Past Board Member and Conference Chair, Mn GIS/LIS Consortium 
Past Chair and Current Vice Chair, Minnesota Governor's Council on Geographic 

Information 
Presidential Citation for Meritorious Service, American Society of Photogrammetry and 

Remote Sensing 
Proposal Reviewer, National Science Foundation, Geography and Regional Sciences 

Division 
Science Advisory Committee, International Geographic Information Systems (I GIS) 

Symposium 
Keynote Speaker, Association for Geographic Information Conference, Birmingham 

England 
Keynote Speaker, Australasian Urban and Regional Information Systems Association 

Conferences: Wellington and Adelaide 
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SIGNIFICANT GIS-RELATED PUBLICATIONS 

1996 Democratization of Data: Bridging the Gap for Community Groups, with David 
S. Sawicki, Planner's Notebook, Journal of the American Planning Association, 
vol. 62, no. 4, pp 512-523. 

1996- Coordinating Data in Minnesota, with Michael N. Baker and Donald P. Yaeger, 
Geolnfo Systems, July 1996, pp. 30-34. 

1995- Why We Can't Share Data: Institutional Inertia, inSharing Geographic 
lnfomration, Harlan J. Onsrud and Gerard Rushton, eds., Center for Urban 
Policy Research, Rutgers University, pp. 107-118. 

1994 - Data to the People: North American Efforts to Empower Communities with Data 
and Information, AGI94 Proceedings, Association for Geographic Information, 
Birmingham UK, pp. 1.1.1-5. 

1994- Data Providers Empower Community GIS Efforts, with Michael G. Barndt, GIS 
World, vol. 7 no. 7, pp. 49-51. 

1994- The Rising Tide of GIS in Minnesota, Journal of the Urban and Regional 
lnfonnation Systems Association, vol. 6 no. 1, pp. 75-80. 

1993 Current Data About North American Cities-- Score: Canada 10, USA 5, Journal 
of the Urban and Regionallnfonnation Systems Association, V (2), pp. 73-77. 

1993- A GIS Code of Ethics: What Can We Learn from Other Organizations? Journal of 
the Urban and Regionallnfonnation Systems Association, V(2), Fall, pp. 13-16. 

1993- URISA'92 and the Research Agenda: What We Know and What We Need to 
Know, with Steven W. McCrary and Barry Wellar, Journal of the Urban and 
Regionallnfomration Systems Association, vol. 5 no. 1, pp. 105-115. 

1992 - IS/GIS Hardware/Software/Data Features and Capabilities: What's Done, What's 
On, What's Next? with Lyna L. Wiggins and Richard Langendorf, Thirty Years 
in Perspective, special volume of the Proceedings of the URI SA Conference, 
vol. 5, pp. 59-84. 

1991 - Empty Promises for Small Area Data: Monitoring Our Neighborhoods Using 
Operational Records, Research in Contemporary and Applied Geography: A 
Discussion Series, Department of Geography, State University of New York at 
Binghamton, vol. 15 no. 1. 

1991- Sharing Graphic Data Files in an Open System Environment, with Pdul Tessar and 
Naiz Ali Khan, Journal of the Urban and Regionallnfonnation Systems 
Association, vol. 3 no. 1, pp. 20-32. 

1991 User Control of Isarithmic Mapping, with John L. Adams, Canogrophica, 
XXVIIT(2), pp. 51-65. 

1989 Land and Geographic Information Systems in Victoria, Traverse, News Bulletin 
of the Victoria Division of the Institute of Surveyors, Australia, 109, February, 
pp. 8-9. 

1989 A Plethora of GIS Use in Minnesota? The Operational Geographer Vll (4), 
December, pp. 3-5. 

1989 URISA's Research Agenda and the NCGIA, Journal of the Urban and Regional 
lnfonnation Systems Association, vol. 1 no. 1, pp. 7-16. 

1988 Minnesota Inventory of Computer Mapping Systems: Software, Applications, 
Graphic Data Files and Expertise, Regional Mapping Consortium, Metropolitan 
Council Data Center, St. Paul, 106 pp. 

1985 The Minnesota Land Management Information System Ten Years Later, 
Proceedings of the Conference of the Australian Urban and Regional Information 
Systems Association, Sydney, pp. 279-290. 

1983 Problems of Spatial Accuracy, Proceedings of the URIS A Conference, pp. 2-10. 
1973 Reapportionment and the Computer, Law and Computer Technology, VI, pp. 50-

56. 
1971 A Useful Computer Function to Measure Distances, The Professional 

Geographer, XXIII, pp. 157-159. 



Philip J. Gersmehl 
Professor of Geography and American Studies 
University of Minnesota, Minneapolis, MN 55455 

1966 BA in education with emphases in music and geography, from 
Concordia Teachers College, River Forest, Illinois 

1970 PhD in geography, from the University of Georgia, Athens, Georgia 
1970-75, Concordia Teachers College 
1976-present, University of Minnesota, with visiting faculty appointments at 

University of Hawaii (1978), University of Wyoming (1980), Dartmouth 
College (1981-2), San Diego State University (1983), and University of 
Missouri (1986) 

Research publications in soil geography, agricultural policy, and geographic 
information systems 

Teaching publications in regional geography and the language of maps 

Currently Project Director of ARGUS (Activities and Readings in the 
Geography of the United States), an international high-school curriculum 
development and exchange project administered by the Association of 
American Geographers with funding from the National-Science Foundation 

Phil Gersmehl is Professor of Geography and American Studies at the University 
of Minnesota, Minneapolis, MN 55455. He has a B.A. in education, with 
emphases in music and geography, from Concordia Teachers College, River 
Forest, Illinois, and a Ph.D. in geography from the University of Georgia. From 
1970-1975 he taught at Concordia; since then, he has been in the Department of 
Geography at the University of Minnesota, with visiting faculty appointments at 
University of Hawaii (1978), University of Wyoming (1980), Dartmouth College 
(1981-2), San Diego State University (1983), and University of Missouri (1986). 

His research has been primarily in soil geography, agricultural policy, and 
geographic information systems. He has also written articles and teaching units 
on regional geography, A-V technology, and the language of maps. He is 
currently working on ARGUS (Activities and Readings in the Geography of the 
United States), an international high-school curriculum development and 
exchange project administered by the Association of American Geographers with 
funding from the National-Science Foundation. 



VITAE 

MEl-LING HSU, 1996 

Department of Geography, University of Minnesota, Minneapolis, MN 5.5455 

Education: 

M.A. University of Wisconsin, Madison, 1959 
Ph.D. University of Wisconsin, Madison, 1966; major- geography; minor- statistics 

Teachin& Record and Research Interests: 

Cartography: automation, communication, design, visualization, and history of cartography 
Quantitative methods and Geographic information systems 
Population studies 
East Asia: population growth and control, urban and economic development 
Seminar on China; three Pro-seminars: cartography, world population, and research methods 

Positions Held: 

Research Associate, University of Minnesota, 1962-65 
Director, Cartographic Research Laboratory, University of Minnesota, 1962-66 (New Laboratory established by Hsu) 
Assistant Professor, University of Minnesota, 1965-66 
*Tenured, Assistant Professor, University of Minnesota, 1966-1968 
Associate Professor, University of Minnesota, 1968-72 
Visiting Associate Professor, National Taiwan University, Fall1969 
Professor, University of Minnesota, 1972 to date 
Visiting Professor, University of Washington, Seattle, Winter and Spring, 1973 
Chair, East Asian Studies Program, University of Minnesota, 1974-76 
Visiting Research Fellow, Institute of Chinese Studies, The Chinese University of Hong Kong, Spring, 1978 
Senior Fellow, Open Grant Program, The East-West Center, Honolulu, Fall, 1978 
Visiting Professor, University of Hawaii, Fall, 1978 
External Examiner, The Chinese University of Hong Kong, 1979-80 
Chair, East Asian Studies Program, University of Minnesota, 1979-80 
Director, University China Center, University of Minnesota, 1980-85 
External Examiner, The Chinese University of Hong Kong, 1991-92 
Acting Director, University China Center, University of Minnesota, 1993 
Chair, Department of Geography, University of Minnesota, 1994-

Publications: 

A. Book 
The Fidelity of Isopleth Maps: An Experimental Study (first author, with A. Robinson), University of Minnesota Press, 1970. 

B. Reference Map 
"Population Distribution of Taiwan," Map, scale 1:.500,000, with extensive notes on population growth and 

urbanization. Map Supplement No. 11, in Annals, Association of American Geographers, Vol. 59, No.3, 1969. 

C. Cartographic Design: (All illustrations in the following textbooks) 
J.O.M. Broek and J.W. Webb, A Geography of Mankind, McGraw-Hill, First Edition, 1968 and Second Edition, 1973. 
J.E. Van Riper, Man's Physical World, Second Edition, McGraw-Hill, 1971. 
Terry G. Jordan and Lester Rowntree, The Human Mosaic, A Thematic Introduction to Cultural Geography, Harper 

and Row, 4th ed., 1986 and 5th ed., 1990. 



D. Articles J 
"The Isopleth Surface in Relation to the System of Data Enumeration," The International Yearbook of Cartography, 

8 (1968), 75-89. 
"Annals Map Supplement Number Eleven: Taiwan Population Distribution, 1965," (text) Annals, Association of 

American Geographers, 59 ( 1969), 611-612. 
"Computer Mapping and Geographic Cartography" (ftrst author, with P. Porter), Annals, Association of American 

Geographers, 61(1971}, 796-799. 
"The Minnesota Information System and Land Use Map" (ftrst author, with L. Maki and G.Orning), 

Proceedings of the 1972 Fall Convention, American Congress on Surveying and Mapping, 1972,45-56. 
"Cartographic Applications in Population Studies," in Population Mapping, 1973, I.B.F.Kormoss and L.A. Kosinski, 

eds., International Geographical Union, 8-24. 
"On Reading the Maps in This Book," in J.O.M. Broek and J.W. Webb, A Geography of Mankind, 1973, p. 9. 
"Filtering Process in Surface Generalization and Isopleth Mapping," in Display and Analysis of Spatial Data, John C. 

Davis and Michael J. McCullagh. eds., John Wiley, 1975, 115-129. 
"Computer Applications in Land Use Mapping and the Minnesota Land Management Information System" (first author, 

with K. Kozar, G. Orning, and P. Streed), in Display and Analysis of Spatial Data, John C. Davis and Michael J. 
McCullagh, eds., John Wiley, 1975,298-310. 

"On the Development of a Geo-Information System," Proceedings of International Computer Symposium, Volume II, 
National Chiao-Tung University Publication (R.O.C.}, 2 (1975), 408-415. 

"The Han Maps and Early Chinese Cartography," Annals, Association of American Geographers, 68 ( 1978}, 45-60. 
"The Cartographer's Conceptual Process and Thematic Symbolization," American Cartographer, 2 (1979), 117-127. 
"Chinese Cartography and Mapping, An Assessment," Technical Papers, American Congress on Surveying and 

Mapping, February 1981, 415-422. 
"The Role of Projections in Modem Map Design," Cartographica, 18 (1981), No.2, 151-186. 
"Automation and Map Projections" (ftrst author, with P. Voxland}, Technical Papers, American Congress on Surveying 

and Mapping, March 1983,241-247. 
"Early Chinese Cartography, Its Mathematical and Surveying Backgrounds," Technical Papers, American Congress on \ 

Surveying and Mapping, March 1984, 128-136. ., 
"Growth and Control of Population in China: the Urban-Rural Contrast." Annals, Association of American 

Geographers, 75 (1985}, 241-257. 
"Growth and Control of Population in China: the Urban-Rural Contrast," translated and published in TianPn Renkou 

(fianjin Population), 8, (1986}, No. 1, 51-54 (Tables and Maps were excluded). 
"Chinese Cities: Controlled Growth and Employment Problems," Urban Geography, 7 (1986), 336-369. 
"Map Projection as a Design Variable in Computer Assisted Cartography," Procefflings of the 13th International 

Cartographic Conference, (October 12-21, 1987, Morelia, Mexico}, 2 (1988}, 89-103. 
"Chinese Marine Cartography: Sea Charts of Pre-Modem China," Imago Mundi, 40 ( 1988), 96-112. 
"The Development of Urban Regional Information Systems in Medium Sized Cities in China," (with Guifa Cao), 

Bulletin of Resources and Environment Information System. National Laboratory of REIS, CAS, Beijing, 1990, 1-
6. 

"Showing Routes for Global Circlers" (first author, with P. Voxland}, in Matching the Map Projection to the Need. 
A.H. Robinson and J. Snyder. (eds.). chapter 8, American Cartographic Association, 1991. 

"Zheng He's Sailing Chart," The Unesco Courier, June 1991, 27. It was published in English and 14 other languages. 
"Population of China: Large is not Beautiful," Focus, 42 ( 1992), No. 1, 13-16. 
"The Qin Maps: A Que to Later Chinese Cartographic Development," Imago Mundi, 45 ( 1993 ), 90-100. 
''The Growth of Chinese Minority Population," Geo.Joumal, 30.3 (1993), 279-282. 
"Chinese Minority Populations: Growth and Reaffirmation," GeographicaSlovenica, Special Issue on "Geography and 

Ethnicity," 24 (1993}, 275-282. 
"Determining Land Value in China: A Rational Method," (first author, with Guifa Cao). Bremer Beitrage zurGeographie 

und Raumplanung, Heft 25, Issue on "Urban Development in China and Southeast Asia," Kok Chiang Tan, 
Wolfgang Taubmann, andY e Shunzan, eds. 1993, 281-289. 

''The Expansion of the Chinese Urban System, 1953-1990," Urban Geography, 15 (1994), No.6, 514-536. 
"China's Urban Development: A Case Study of Luoyang and Guiyang," Urban Studies, 33.6, (1996), 895-910. 
"Geography in China," Encyclopaedia of the History of Science, Technology and Medicine in Non-Western Cultures. \ 

Annie Kuipers, Acquisition Editor, Kluwer Academic Publishers, Dordrecht, the Netherlands, 1996,347-349. ., 
"An Inquiry into Early Chinese Atlases through the Ming Dynasty,"lmages of the World, The Atlas Through History, 

John A. Wolter and Ronald E. Grim (eds.), Library of Congress (1997}, 31-49. 
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NAME: 

OCCUPATION: 
CURRENT POSITION: 
ADDRESS: 

TELEPHONE: 

EMAIL: 

EDUCATION: 

CURRICULUM VITA 

Mark B. Lindberg 

Geographer-Cartographer 
Director; Cartography Laboratory 
Department of Geography 
University of Minnesota 
414 Social Sciences Building 
Minneapolis, Minnesota 55455 
(612) 625-0892 
(612) 625-6080 (departmental office) 
(612) 624-1044 (FAX) 
lindberg@atlas.socsci.umn.edu 

Ph.D. University of Kansas, Geography, 1987 

M.A. Kent State University, Geography, 1980 

B.A. Macalester College, Geography, 1972 

PROFESSIONAL EXPERIENCE: 

Director; Cartography Lab, Department of Geography, University of Minnesota, 1996-. 

Assistant Professor, Geography, University of South Florida, 1990-1995. 

Assistant Professor, Geographic and Cartographic Sciences, George Mason University, 1987-1990. 

Instructor, Geographic and Cartographic Sciences, George Mason University, 1983-1987. 

SELECTED RESEARCH, PUBLICATIONS, AND PRESENTATIONS: 

(With L. Burns) Changing commercial citriculture in Florida, poster presented at the Annual Meeting 
of the Association of American Geographers, Chicago, 1995. 

Chair, session on mapping methods and applications, International Symposium on Computer Map
ping in Epidemiology and Environmental Health, Tampa, Florida, 199 5. 

(Designed and oversaw initial production of the maps for) Seal, T. L., Calder, F. D., Sloane, G. M., 
Schropp, S.j., and Windom, H. L. Florida coastal sediment contaminmtts atlas: A summary of coastal 
sediment quality surveys. Tallahassee: Florida Department of Environmental Protection, 1994. 
(With R. Brinkmann) Analysis of the statewide future land use map. Report published by the Center 
for Urban Transportation Research, University of South Florida, 1994. 

(With K. Archer, R. Aangeenbrug, and ]. Ogden) Duval County Boating Activity Study. Unpublished 
final report for Florida Department of Environmental Protection contract C-8140, 1993. 

Review of Martin, D. 1991. Geographic Information Systems and their Socioeconomic Applications. London: 
Routledge. Cartography and Geographic Information Systems 20(2): 123-24, 1993. 

Digital database design and conversion. Final report for Florida Department of Natural Resources 
Contract number C-7694, 1993. 

A small PostScript choropleth mapping package, Paper presented at the Annual Meeting of the Associa
tion of American Geographers, San Diego, 1992. 

FISHER: A Turbo Pascal unit for optimal partitions. Computers and Geosciences, 16( 5): 717-32, 1990. 

Invited chair and discussant, session on Cartographic Analysis, International Geographic Information 
Systems (IGIS) Symposium, Arlington, Virginia, 1987. 



Dot map similarity: Visual and quantitative. Doctoral dissertation, University of Kansas, 1987. 

A decision-making approach to automated cartography. Master's thesis, Kent State University, 1980. 

GRANTS: 

Co-P.I. Statewide Analysis of Local Government Comprehensive Plan Future Land Use Elements, 
Center for Urban Transportation Research, USF, 1994, $8,000. 

P.l. Digital Databases of Cultural and Biological Resources in the Florida Keys, Florida Department of 
Environmental Protection, 1994, $9,000. 

P.l. Analysis of Duval County Boat Use Patterns, Florida Department of Natural Resources, 1993, 
$30,000. 

Co-P.I. Bus-route maps for Greater Orlando, Center for Urban Transportation Research, University of 
South Florida, 1993, $7,000. 

P.l. Digital Database Design and Conversion, Florida Department of Natural Resources, 1992, $7,000. 

Co-P.I. An Atlas of Coastal Sediment Contamination in Florida, Florida Department of Environmental 
Regulation, 1991, $28,000. 

P.l. Research and Creative Scholarship Grant, University of South Florida, 1991, $4,000. 

P.l. Course Development Grant, George Mason University, 1989, $475. 

P.l. International Programs Grant, George Mason University, 1986, $475. 

EXPERTISE: 

Automated Cartography 
algorithm development and testing 
classification for choropleth mapping 
PostScript page description language 

Geographic Information Systems 
evaluating fidelity of geo-coded data 
map transformations and map projections 

Cartography 
heuristic strategies for mathematical and cognitive map compansons 
experimental map design 
data handling and quantitative techniques 

COMPUTERS: 

Have worked on many different platforms. Among them are IBM, Burroughs, Control Data, and 
Honeywell mainframes; VAX and PR1ME minicomputers; Sun, Silicon Graphics, and IBM UNIX work
stations; IBM-compatible microcomputers; and Apple Macintoshes. Know UNIX system administration 
to independently maintain networked workstations (hardware and software); know MS-DOS-based 
microcomputers to manage a microcomputer laboratory. 

Computer languages. Have taught C, Pascal, FORTRAN, and BASIC. Have done software development 
using C, Pascal, FORTRAN, PostScript, awk, and assembler (MS-DOS). In addition, am familiar with a 
number of others including peri, Forth, and PU1. 

Commercial Software. Conversant with numerous commercial packages for mapping and GIS: Arc/ 
Info, ArcView, IDRISI, Maplnfo, Surfer, Surface III, MapViewer, World, and others. Have taught statis- ...) 
tics using SPSS, SAS, and BMDP; familiar with Systat, Minitab, and Geo-EAS. Have used many different 
packages for data base management, spread sheets, and word processing. 



Education: 

RESUME 
Les Maki 

DNR GIS Administrator 
Minnesota Department of Natural Resources 

500 Lafayette Road 
St. Paul, Minnesota 55155-4011 

(612) 297-7877 I Fax (612) 297-4946 

Bachelor of Arts, 1965, Double major in Mathematics and Geography from UMD. 

Master of Arts, 1968, Masters Degree in Geography from the University of Minnesota, 
Minneapolis. 

PhD (not complete) I Completed all course work and passed prelims. Completed 
everything except dissertation. 

Professional Objective: 

Establishing integrated natural resource information systems and databases in the DNR 
using many of the principles of GIS technology to link information. 

Professional Work Experience: 

GIS Administrator- Minnesota DNR MIS Bureau, Since September 1990. Direct GIS 
Core Group in DNR MIS Bureau. Manage use of ARC/INFO and EPPL 7 GIS packages. 
Responsible for administration of DNR GIS information. Continue to play lead role in 
evolution and implementation of Strategic GIS Plan. Responsible for the operation of DNR 
GIS Lab. Active member of Minnesota GIS/LIS Consortium Executive Committee for past 
6 years. Member of the Governor's Council on Geographic Information since its 
inception. Current Chair of the Council's Digital Soil Mapping Committee. 

Acting DNR MIS Director- Acting Director of DNR MIS Bureau (May 1995 to August 
1996). Direct activities of DNR MIS Bureau. The MIS Bureau includes the following 
Sections: Data and Applications, Data Entry, GIS, Library/Learning Services and Network 
Administration. The DNR MIS Bureau is the focal point for department-wide data and 
technology infrastructure. In recent years the MIS Bureau has begun the merger of 
traditional information processing technology with GIS technology. GIS is seen as a key 
integrating tool for field resource managers in the DNR's adoption of an ecosystem based 
management approach. 

GIS Supervisor- LMIC, Minnesota State Planning Agency, July 1978 to September 1990. 
Directed the LMIC Service Bureau for four years. Directed LMIC's system administration 
staff (both operations and development) for three years, and its data development activities 
for 5 years. Wrote LCMR's integration language and LMIC compatibility guidelines while 
at LMIC. Played lead role in development of the MLMIS 40 acre and 100 meter databases 
and EPPL 7 software while at LMIC. 

Planning Administrator, State- State Planning Agency, October 1974 to June 1978. Leader 
on State Land Use Mapping Project. Participant on earth resource satellite research project. 



Senior System Analyst- Dept. of Administration, June 1970 to September 1974. Worked 
at Arrowhead Regional Commission and taught at UMD for one year while in this position. 

Research Analyst- University of Minnesota, CURA, September 1968 to June 1970. 
Worked on Land Use Mapping and Lakeshore Development Studies 

J 



Robert B. McMaster 
Department of Geography 
University of Minnesota 
Minneapolis, MN 55455 
Phone 612/625-9883 
Email: McMaster@atlas.socsd.umn.edu 

Dr. McMaster is an Associate Professor of Geography, and Adjunct Associate Professor in the 
Hubert H. Humphrey Institute of Public Affairs, at the University of Minnesota. At Minnesota, 
McMaster's specializes in automated cartographic generalization, the application of GIS to 
assessing community vulnerability to hazardous materials, and the history of U.S. academic 
cartography. He teaches courses in geographic information systems, cartography, digital 
cartography, and quantitative methods. Dr. McMaster has published two books on 
generalization: Map Generalization: Making Rules for Knowledge Representation (co-edited with 
Barbara Buttenfield), and Generalization in Digital Cartography {co-authored with K. Stuart Shea). 
He currently serves as editor for the journal Cartography and Geographic Information Systems and 
was Co-director for the Eleventh International Symposium on Computer-Assisted Cartography 
(Auto-Carto-11). He has served as Chair of the AAG's Cartography Specialty Group and served 
three years on the National Steering Committee for the GIS/LIS conferences. Recently, Dr. 
McMaster was appointed to the advisory board of the National Mapping Center at Ohio State 
University. 

EDUCATION 

1983 
1978 

Ph.D. Geography and Meteorology, 
B.A. Cartography (cum laude) 

POSITIONS HELD 

1990-
1988-1990 
1983-1988 
1978-1983 

Associate Professor of Geography, 
Associate Professor of Geography, 
Assistant Professor of Geography, 
Teaching and Research Assistant, 

University of Kansas 
Syracuse University 

University of Minnesota 
Syracuse University 
UCLA 
University of Kansas 

OFFICES, COMMITTEE MEMBERSHIPS, EDITORIAL POSITIONS HELD 

Member, National Mapping Center Advisory Board, 1994-
Member, U.S. National Committee to the ICA, 1993-
Co-Director, Eleventh International Symposium on Computer-Assisted Cartography 

(Auto-Carto-11), 1993. 
Chair, Cartography Specialty Group of the AAG, 1992-93. 
Member, National Steering Committee GIS/LIS'91, '92, '93 Conferences 
Editor, U.S. National Report to ICA (Bournemouth Meeting) on 

"History of U.S. Academic Cartography" 
Editor, ACSM Journal Cartography and Geographic Information Systems, 1990-
Guest Editor, Special Issue of Cartographica on Numerical Map Generalization, 1989 



PUBLICATIONS 

McMaster, Robert B. (1987) 'The Geometric Properties of Numerical Simplification." 
Geographical Analysis. Vol. 19, No.4, pp. 330-346. 

McMaster, Robert B. (1989) "The Integration of Simplification and Smoothing Routines in 
Line Generalization." Cartographica. Vol. 26, No. 1, pp. 101-121. 

Monmonier, MarkS. and Robert B. McMaster (1990) 'The Sequential Effects of Geometric 
Operators in Cartographic Line Generalization." The International Yearbook 
of Cartography, pp.93-108. 

McMaster, Robert B. (1991) "Conceptual Frameworks for Geographical Knowledge." 
in Barbara P. Buttenfield and Robert B. McMaster, Editors, Map Generalization: 
Making Decisions for Knowledge Representation (London: Longman's Inc), pp. 21-39. 

McMaster, Robert B. and Norman J. W. Thrower (1991) "The Early Years of American 
Academic Cartography: 1920-45," Cartography and Geographic Infonnation Systems, 
vol. 18, no. 3, pp. 151-155. 

Buttenfield, Barbara P. and Robert B. McMaster (1991) Map Generalization: Making Rules for 
Knowledge Representation (London, Longman's Inc). 

McMaster, Robert B. and K. Stuart Shea. 1992. Generalization in Digital Cartography 
(Washington DC: Association of America Geographers) 

GRANTS and AWARDS 

July 87- July 88 UCLA Academic Senate, with James H. Johnson Jr. 
Assessing Community Vulnerability to Hazardous Materials Inddents. 

Sept 89- Aug 90 New York State Science and Technology Foundation, 
Needs Assessment of GIS in New York, Participated as Senior Research Associate 

April 1991 Rand-McNally Company & Intergraph Corporation 
(for participant travel in AAG organized session). 

January -July 1993 University of Minnesota Graduate School, with Connie Weil 
Applicability of County-level Map Analysis for Medical Geographic Research 

1980 
1991-93 
1994 
1994 

Kueffel and Esser Fellowship in cartography 
Apple Corporation Teaching Fellow 
ACSM Presidential Citation 
ASPRS Certificate of Appreciation for Meritorious Service 

J 
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Biographical Sketch of SHASHI SHEKHAR 
ADDRESS:4-192 EE/CSci. Bldg., 200, Union St. S.E., Minneapolis, :'vfN 55455. 

PHONE: (612) 624-8307 

EMAIL: shekhar@cs.umn.edu 

WWW: http://www.cs.umn.edurshekhar and http://www.cs.umn.edu/research/shashi-group 

PRESENT AFFILIATION: Computer Science Dept., University of Minnesota. 

EDUCATION 
Ph. D., Computer Science, U. C. Berkeley, Dec. 1989. 
M.S., Business Administration, U. C. Berkeley, May 1989. 
M.S., Computer Science, U. C. Berkeley, May 1987. 
B. Tech., Computer Science, I. I. T. Kanpur (India), May 1985. 

PROFESSIONAL EXPERIENCE 
Associate Professor, Computer Sc. Dept., Univ. of Minnesota, since July 1995. 
Technical Adviser, Minnesota Dept. of Transportation (Guidestar Project), since 1993. 
Assistant Professor, Computer Sc. Dept., Univ. of Minnesota, Dec. 1989 to June 1995. 
Post graduate researcher, U. C. Berkeley, 1987-89. 

PROFESSIONAL ACTIVITIES 
• Editor, IEEE Transactions of Knowledge and Data Engineering, 1996-98. 
• Guest editor, Communications of the ACM, Spl. issue on Geographic Info. Systems (GIS) 1996-97. 
•Program chair, ACM Inti. Conf. on GIS, 1996. 
• Steering Committee Member, CalTrans/NCGIA Conf. on Navigable Databases, 1996. 
• Editor, IEEE-CS Computer Sc. and Eng. Practice Publication Board, 1995-97. 
• Vice Chair (Publicity) for the IEEE Inti. Conf. on Tool for AI, 1995. 
• Co-organizer, Mini-track on Neural Networks in Business, HICCS-1996; AAAI Workshop on 
Integrating Symbolic AI and Neural Networks (1992); and Workshop on Neural Networks at the 
Univ. of Minnesota (1991-93). 
• Referee for numerous Journals (e.g. IEEE Computer, IEEE Trans. on Know. and Data Eng.), 
Conferences (IEEE ICDE, IEEE TAl, VLDB, AAAI), and Federal Agencies (N.A.S.A, N.S.F., 
U.S.D.O.T.). 

A WARDS AND HONORS 
Senior Member, IEEE Computer Society 
Invited Expert, CalTrans/NCGIA Conf. on Navigable Databases 
Excellence in Teaching Award, Bush Foundation 
Best paper award, Indian Computing Congress, 
Pass with distinction, Qualifying Exam. (thesis proposal defense), U.C.Berkeley 
Eugene C. and Mona Fay Gee Fellowship 1987, U. C. Berkeley. 
Best Graduating Student, B. Tech. Computer Sc., I.I.T., Kanpur, India 
All India Rank 2 among 100,000 students, Joint Entrance Exam. 1981 for I.I.T.s, India 

from 1996. 
1996. 
1993. 
1991. 
1988. 
1987 

1985. 
1981. 
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TEN REPRESENTATIVE PAPERS 
Published over 20 articles in major refereed journals and over 40 articles in major refereed confer
ences. Additional information (e.g. recent papers, slides, etc.) Is available at 
www .cs.umn.edu/researchlshashi-group. 

• Declustering and Load-Balancing Methods for Parallelizing Geographic Information Systems, (with 
S. Ravada et.al.), accepted for IEEE Trans. in Knowledge and Data Eng., (A summary of 
results appeared in Inti Symp. on Large Spatial Databases 1995, Springer Verlag LNCS 951). 

• CCAM: A Connectivity-Clustered Access Method for Networks and Network Computations, (with 
D. Liu), to appear in IEEE Trans. on Knowledge and Data Eng. (A summary of results 
appeared in IEEE Inti. Conf. on Data Eng. 1995.) 

• An Evidential Reasoning Approach to Attribute Value Conflict Resolution in Database Integration, 
(with E. Peng Lim et.al.), To appear in IEEE Trans. on Knowledge and Data Eng., (A Sum
mary of results appeared in IEEE Data Eng. 1994.) 

• Partitioning Similarity Graphs: A Framework for Declustering Problems, (with D. Liu), accepted for 
Information Systems: An Inti. Jr., Pergamon Press. (A summary of results appeared in IEEE 
Inti. Conf. on Data Eng. 1995.) 

• A Scalable Highly Parallel Formulation of Backpropagation Algorithm for Hypercubes and Related 
Architectures, (with V. Kumar et.al.), IEEE Trans. on Parallel and Distr. Systems, October 
1994. 

• Learning Transformation Rules for Semantic Query Optimization: A Data-Driven Approach, (with 
B. Hamidzadeh), IEEE Trans. Knowledge and Data Eng. (Spl. Issue on Discovery in Data-
bases), Oct. 1993. J 

• Specification and Analysis of Real Time Problem Solvers, (with B. Hamidzadeh), IEEE Transac-
tions on Software Eng., October 1993. 

• Generalization by Neural Networks, (with B. Amin), IEEE Transactions on Knowledge and Data 
Eng., special issue on self-organizing data and knowledge representations, April 1992. 

• A Model of Trade-off between Optimization and Execution costs in Query Processing, (with J. 
Srivastava et. a!.), North Holland Journal of Data and Knowledge Engineering, 8( 1992) also 
appeared in Proc. Inti. Conf. on VLDB 1988. 

• Software Development Support for AI Programs, (with C. V. Ramamoorthy et.al.), IEEE Com
puter, special issue on Artificial Intelligence, January 1987. 

SELECTED GRANTS 

• P.l., Databases for Spatial Graph Management, $103,647 National Science Foundation, 1996- 98. 

• Co-P.I., High Performance Geographic Information Systems for DIS (Technology Transfer), as part 
of Army High Performance Computing Research Center grant $21 Million over 1994-97. 

• P.l., Evaluation of Alternative Database Server Architecture For Archival of Traffic Data at IVHS 
Center, $100,000 per year for 3 years, Federal Highway Authority (FHW A), 1994-97. 

• P.l., Evaluation of Seven County Twincities Roadmap, $59,591, U.S. Dept. of Transportation, 
3/16/97- 3/15/97. 

J 



EDUCATION 

CURRICULUM VITAE 
(Abbreviated Version) 

Howard D. F. Veregin 
Department of Geography 
University of Minnesota 

267-19th Ave. S., Rm. 414 
Minneapolis MN 55455 

University of California, Santa Barbara, California 
Ph.D., Geography (1991} 

University of Manitoba, Winnipeg, Manitoba, Canada 
M.A., Geography (1985) 

University of Manitoba, Winnipeg, Manitoba, Canada 
B.A. (Honours), Geography (1982) 

PROFESSIONAL EXPERIENCE 

1995-Present 

1992-1995 
1989, 1990 

1985-91 

1983-84 

1982-85 

Assistant Professor, Department of Geography, University of Minnesota, Minneapolis, 
Minnesota. 
Assistant Professor, Department of Geography, Kent State University, Kent, Ohio. 
Research Assistant, National Center for Geographic Information and Analysis, 
University of California, Santa Barbara, California. 
Research and Teaching Assistant, Department of Geography, University of California, 
Santa Barbara, California. 
Research Assistant, Department of Geography, University of Winnipeg, Winnipeg, 
Manitoba, Canada. 
Research and Teaching Assistant, Department of Geography, University of Manitoba, 
Winnipeg, Manitoba, Canada. 

RELEVANT AWARDS AND PROFESSIONAL ACTIVITIES 

Intergraph Award for Best Scientific Paper on Spatial Data Standards, American Society for 
Photogrammetry and Remote Sensing (1995) 

Member, Spatial Data Quality Commission, International Cartographic Association (1993 to Present) 
Member, American Society for Photogrammetry and Remote Sensing (1993 to Present) 
Member, American Cartographic Association (1989 to Present) 
Member, American Congress on Surveying and Mapping (1989 to Present) 
Member, Association of American Geographers (1986 to Present) 

RECENT FUNDED RESEARCH 

Effects of Satellite Image Spatial Resolution on the Accuracy of Fuzzy Classification Techniques in 
Remote Sensing. US-Slovak Science and Technology Program, 1994-1997. With P. Sincak, 
Technical University of Kosice, Slovak Republic. 

October 16, 1996 Page 1 of 2 



Visualization of Data Quality for Soil Maps. NCGIA Visiting Scholars Program, National Center for 
Geographic Information and Analysis, University of Maine, 1994. 

GIS Quality Assurance Research. Lockheed Engineering and Sciences Company I 
Environmental Monitoring Systems Laboratory, US Environmental Protection Agency, 1994. 

GIS QA/QC Research. Lockheed Engineering and Sciences Company /Environmental Monitoring 
Systems Laboratory, US Environmental Protection Agency, 1992. 

SELECTED PUBLICATIONS 

H. Veregin. (1995). Development and testing of an error propagation model for GIS overlay operations. 
International Journal of Geographical Information Systems, 9(6), 595-619. 

H. Veregin & P. Hargitai. (1995). An evaluation matrix for spatial data quality. InS. C. Guptill & J. L. 
Morrison (Eds.), Elements of Spatial Data Quality (pp. 167-188). Oxford: Elsevier. 

H. Veregin & D. Lanter. (1995). Data-quality enhancement techniques in layer-based geographic 
information systems. Computers, Environment and Urban Systems, 19(1), 23-36. 

H. Veregin. (1994). Computer innovation and adoption in Geography: A critique of conventional 
technological models. In J. Pickles (Ed.), Ground Truth: The Social Implications of Geographic 
Information Systems (pp. 88-112). New York: Guilford. 

A. Giordano & H. Veregin. (1994). Il Controllo di Qualita nei Sistemi Informativi Territoriali [Quality 
Control in Geographic Information Systems]. Venice, Italy: Il Cardo, 138 pp. [In Italian] 

A. Giordano, H. Veregin, E. Borak & D. Lanter. (1994). A conceptual model of GIS-based spatial 
analysis. Cartographica, 31(4), 44-57. 

H. Veregin. (1994). Integration of simulation modeling and error propagation in the buffer operation in 
GIS. Photogrammetric Engineering and Remote Sensing, 60(4), 427-435. 

H. Veregin. (1989). Error modeling for map overlay. In M. Goodchild & S. Gopal (Eds.), Accuracy of 
Spatial Databases (pp. 3-18). Basingstoke: Taylor & Francis. 

H. Veregin. (1989). A Taxonomy of Error in Spatial Databases. Technical Paper No. 89-12, National 
Center for Geographic Information and Analysis, Santa Barbara, California, 115 pp. 
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Lance A. Waller, Ph.D. 
Assistant Professor 

.EDUCATION/TRAINING DEGREE 

New Mexico State University B.S. 1986 Mathematics 
Cornell University M.S. 1990 Operations Research 
Cornell University Ph.D. 1992 Operations Research 

.RESEARCH AND PROFESSIONAL EXPERIENCE: 

Professional Experience: 

• 5/85-8/85 Undergraduate Research Assistant. University of Utah... . ------
• 1187-8/87 Graduate Research Assistant. Los Alamos National Laboratory 
• 8/87-9/91 Research Assistant. Cornell University 
• 10/91-6/93 Assistant Professor of Biostatistics, University of Alabama at Birmingham 
• 8/93-present Assistant Professor of Biostatistics, University of Minnesota 

Honors and A wards: 

• Statistics and Environment Traineeship, Cornell, 1990-91 
• Student Travel Award from Biometric Society, 1990 
• Mathematical Competition in Modeling: 1985 entry judged "Outstanding", 1986 entry judged 

"Meritorious" 
• Lindley Mathematics Scholarship, New Mexico State University, 1984-85 
• Academic Tuition Scholarship, New Mexico State University, 1983-86 

•Bibliography: 

Bhalla S, D Thomas, LA Waller. (1985). Managing a Cobalt Stockpile. Mathematical Modeling 6:561-573. 

Waller LA, BW Turnbull. (1992). Probability Plotting with Censored Data American Statistician 
46(February):5-12. 

Waller LA, BW Turnbull, LC Clark, P Nasca. (1992). Chronic Disease Surveillance and Testing of Clustering 
of Disease and Exposure: Application to Leukemia Incidence and TCE-Contaminated Dumpsites in Upstate 
New York. Environmetrics 3:281-300. 

Turnbull BW, LA Waller. (1992). Tests for disease clusters about putative sources of hazard with 
applications. Proceedings of the XVIth International Biometrics Conference pp. 279-289. 

Waller LA, Turnbull, BW. (1993). The effects of scale on tests of disease clustering. Statistics in Medicine 
12:1869-1884. 

Jolly PE, MF McEntee, DP Sharma, 0 Narayan, LA Waller. (1994). Functional antibody responses to 
SIVmac infection in rhesus macaques. In: Virology in the Tropics, Rishi N, KL Ahuja, BP Singh, eds. 
Malhotra Publishing House, New Delhi. pp. 755-765. 

Waller LA, BW Turnbull, LC Clark, P Nasca .. (1994). Spatial patterns analyses to detect rare disease clusters. 
In Case Studies in Biometry, N. Lange, L. Ryan, L. Billard, B. Brillinger, L. Conquest, and J. Greenhouse 



eds. John Wiley & Sons, New York. 

Waller LA, BW Turnbull, G Gustavsson, U Hjalmars, B Andersson. (1995). Detection and assessment of J 
clusters of disease: an application to nuclear power plant facilities and childhood leukemia in Sweden. Statistics 
in Medicine 14:3-16. 

Waller LA. (1995). Does the characteristic function numercially distinguish distributions? American Statistician 
49;150-152. 

Waller LA, GM Jacquez. (1995). Disease models implicit in statistical tests of disease clustering. 
Epidemiology 6;584-590. 

Waller LA, AB Lawson. (1995). The power of focused tests to detect disease clustering. Statistics in Medicine 
14;2291-2308. 

Conerly MD, JM Hardin, LA Waller. (1995). When is Satterthwaite's approximation adequate? Proceedings 
of the Statistical Computing Section of the American Statistical Association. 

Binkley D, L Waller, L Potts, J Bronstein. (1995). Pharmacists as IDV/AIDS information resources: Survey 
of Alabama pharmacists. To appear in AIDS Education and Prevention. 

Jacquez GM, LA Waller, R Grimson, D Wartenberg. (1995). On disease clustering part 1: State of the art. To 
appear in Infection Control and Hospital Epidemiology. 

Jacquez GM, LA Waller, R Grimson, D Wartenberg. (1995). On disease clustering part II: Introduction to 
techniques. To appear in Infection Control and Hospital Epidemiology. 

Marbury M, G Maldonado, LA Waller. (1995). The indoor air and children's health study: methodology and 
incidence rates. To appear in Epidemiology. J 
Waller LA. ( 1995). Statistical power and design of focused clustering studies. To appear in Statistics in 
Medicine. 

Waller LA, D Zelterman. (1995). Loglinear modelling with the negative multinomial distribution. University of 
Minnesota Division of Biostatistics Research Report 95-002. Submitted to Biometrics. 

Yu C, LA Waller, D Zelterman. (1995). A discrete distribution for use in twin studies. University of 
Minnesota Division of Biostatistics Research Report 95-003. Submitted to Journal of the American Statistical 
Association. 

Waller LA, BP Carlin, H Xia, AE Gelfand. (1995). Hierarchical spatio-temporal mapping of disease rates. 
Submitted to the Journal of the American Statistical Association. 

Xia H, BP Carlin, LA Waller. (1995). Hierarchical models for mapping Ohio lung cancer rates. Submitted to 
Environmetrics. 

Lawson A, LA Waller. (1995). A review of point pattern methods for spatial modelling of events around 
sources of pollution. University of Minnesota Division of Biostatistics Research Report 95-006. Submitted to 
Environmetrics. 

Waller LA, TA Louis, BP Carlin. (1996). Bayes and Empirical Bayes methods to assess environmental 
justice. To appear in Proceedings of the Statistics and the Environment Section of the American Statistical 
Association. 

Waller LA. (1996). Geographic information systems and environmental health. To appear in Health and 
Environment Digest 

J 



David Alan Zenk 
16230 Ninth Avenue North 
Plymouth, Minnesota 55447 
(612) 476-4518 home 

EMPLOYMENT SUMMARY 
Adjunct Professor 

PERSONAL VITAE 

Geography Department, St. Cloud State University, St. Cloud, MN 
1995 - 1996 

Instructor 
Civil Technology and Land Surveying Dunwoody Institute, Minneapolis, MN 
1978- 1996 

Adjunct Professor 
Civil Engineering Department, Institute of Technology, University of Minnesota, 
Minneapolis, MN 
Spring Quarter, 1993 

Technician 
McCombs-Knutson, Inc., Consulting Surveying and Engineering, Plymouth, MN 
1977- 1978 

CERTIFICATIONS 
Land Surveyor-in-Training Examination. 
State of Oregon 
1976 

Engineer-in-Training Examination. 
State of Minnesota 
1972 

CURRENT PROJECTS 

Chair, Minnesota GIS/LIS Consortium. 
Member, State of Minnesota GPS Base Station Task Force. 
Director, Center for GPS Research, Dunwoody Institute, Minneapolis, Minnesota. 
President, GPS Applications Incorporated. 

GLOBAL POSITIONING SYSTEM SEMINARS/WORKSHOPS PRESENTED 
Over 35 workshops have been presented. 

INVITED SPEAKING ENGAGEMENTS 
Prairie Farmer Magazine, Precision Agriculture Conference 
"Emerging Trends in GPS" 
Quad Cities, lA 
November 21, 1996 
Wisconsin Land Information Association 
"Update on GIS/LIS Activities in MN" 
Oshkosh, WI 
March 5-8, 1996 



Wisconsin Society of Land Surveyors Annual Convention 
"GPS for Land Surveyors" 
Stevens Point, WI 
January 26, 1996 

American Vocational Association Annual Convention, "Turning Knowledge into 
Income - GPS in the Vocational Setting" 
Dallas, TX 
December, 1994 

MN GIS/LIS Consortium Panel, "Emerging Trends in GIS" 
Minneapolis, MN 
October 6, 1994 

PUBLISHED ARTICLES 

"The New Dunwoody Institute" 
"Minnesota Surveyor" magazine 
Minnesota Society of Professional Surveyors. 
November, 1994 

"The Dunwoody Institute GPS Base Station" 
"Minnesota Surveyor" magazine 
Minnesota Society of Professional Surveyors. 
March, 1994 

"HP-41 Stadia Reduction Program" 
"Dis-Closures" magazine 
Minnesota Land Surveyors Association. 
Fall, 1985 

"Dunwoody Institute - A History" 
"Dis-Closures" magazine 
Minnesota Land Surveyors Association. 
Fall, 1984 

"Intersection of a Spiral and a Line" 
"Dis-Closures" magazine 
Minnesota Land Surveyors Association. 
Spring, 1982 

J 



Sheet1 

Professional MAin GIS Budget 
--

Income 
INCOME Year1 1997-98 

Status Credits Tuition/qtr Tuition/Year Numbe: Total 

Full Time 7-12 Credits $ 1,560.00 $ 4,680.00 10 $ 46,800.00 
Part Time 4 Credits $ 920.00 $ 2,760.00 5 $ 13,800.00 

$ 60,600.00 

INCOME Year2 1998-99 

Status Credits Tuition/qtr Tuition/Year Number Total 

Full Time 7-12 Credits $ 1,560.00 $ 4,680.00 20 $ 93,600.00 
Part Time 4 Credits $ 920.00 $ 2,760.00 10 $ 27,600.00 

$ 121,200.00 
EXPENDITURES 

Year Salary Salary Software Software Software Teaching Assistnts Hardware Total 

Will Craig Tech Courses ARC/INFO Map Info IDRISI 
%of FTE 3,500 each Site license Purchase Purchase 

Year 0 1996-97 $6,582.00 $ - $ - $ - $ - $6,582.00 

Year 11997-98 $6,582.00 $ 21,000.00 $ 1,000.00 $ 4,000.00 $ - $32,582 

Year 2 1998-99 $6,582.00 _$ 21,000.00 ~ _!_,Q QQJ> g -_$_500.00 $ 4,000.00 $31,400 $30,000 $94,482 
- --- -- -- --- --- ------ -- --------- -- ---- - --- ---

Page 1 
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UNIVERSITY OF iv1INNESOTA 

Twin Cities Campus 

October 22, 1996 

Office of the Dean 

Colle fie of Liheral Arts 

~ 15 lohnswn Hall 
/OJ PleasanT Srreer S.E. 
.11inneapolis .. HN 55-+55 

Fax: 6/:!.-6:!.-f-6839 

To: Mark Brenner, Vice Pr~ipent for Research and Dean, Graduate School 
I I 

~(rk: 
From: Steven Rosenstone, Professor and Dean 

I write in support of a recent proposal to you for establishment of a professional degree: Master 
of Geographic Information Science (MGIS). The proposal was prepared by Dr. Robert 
McMaster and Dr. William Craig on behalfofthe Department of Geography and the College of 
Liberal Arts. 

The proposal clearly elucidates the phenomenal growth of geographic information systems and 
analysis during the past decade. We anticipate even more expansion in the next decade. The 
proposal also identifies the need for a high quality, post-baccalaureate degree in the Twin Cities 
where much of the geographic information system work in the private and public sectors is carried 

J 

out. The potential impact of the new degree on current graduate program is certainly an issue. A J 
clear distinction, however, is drawn in the proposal between the MGIS and the highly ranked ... 
graduate program in geography. I think that there is little chance that the graduate program in 
geography will be compromised by the new degree. 

The MGIS emerged from the Department of Geography's 5 to 10 year planning deliberations this 
past spring. It will be one of the first ventures into professional master's degrees by a CL~ unit. 
I expect that similar proposals will come from other CLA units including anthropology, political 
science, and Spanish and Portuguese. Over the next several years we see these professional post
baccalaureate degrees as logical and important extensions of our BA programs. 

The College of Liberal Arts is committed to establishing the MGIS. In our budget planning, we 
have included "start-up" support of approximately $35,000 for the 1997-98 academic year. We 
are also willing to underwrite approximately $7,000 in administrative costs during this academic 
year. We anticipate that the tuition revenue will be sufficient to maintain the program in the 
future and provide resources for the renewal of hardware and software on a regular basis. 

If I can provide additional information, please contact me. 

cc: W. Phillips Shively, Professor and Provost 
\ .. /Robert McMaster, Associate Professor 

William Craig, Assistant Director, CURA 
Richard Skaggs, Professor and Interim Associate Dean 



November 12. 1996 

Dr. Mark Brenner 
Vice President for Research and Dean Graduate School 
..J.20 Johnston Hall 
University of Minnesota 
Minneapolis MN 55455 

Dear Dr. Brenner: 

During more than twenty five years of operation, the Land Management Information Center has had a 
principal role in developing, supporting and coordinating the use of geographic information 
technology within Minnesota. Initiated to study and assess Minnesota"s lake shore resources. LMIC 
has seen its role evolve from sole provider of technical expertise to one of many as GIS technology 
has matured. Today, we find that the essential obstacle to achieving the full benefits of the 
technology is no longer cost but rather properly educated and trained professional staff. 

The proposed professional masters program in geographic information science would directly address 
this constraint. A theoretical foundation and practical experience both characterize those who have 
made sustained contributions using GIS. At LMIC alone, \Ve employ about 20 professional staff with 
academic backgrounds in geography, landscape architecture or regional planning. Almost all of them 
use GIS in their daily work, but few have had the opportunity to develop a conceptual framework that 
allows them to grow with the rapidly changing technology. A professional program in geographic 
information science, stressing both principles and practical use of modem technology, would 
potentially benefit this group. 

An essential question, of course, is: "If you build it. will they come?'' I have no defensible answer. 
but I have reviewed the curriculum proposal and am impressed by its scope and breadth. Without 
much equivocation, I would be very interested in any of its graduates. Further, there are practicing 
professionals at LMIC and many other agencies who· s value would be enormously enhanced by 
completing even part of the program. Although a challenge to complete within two years. it's an 
achievable goal for practitioners who can waive at least one course and meet the applied project 
requirement as part of his or her employment. I expect especially strong demand for core courses and 
several of the technology offerings. Since the entire degree program also will be attractive to full 
time students, one result should be a healthy mix of bright young people and seasoned practitioners 
that is often missing in the academy. 

In short. I am impressed by the quality of the proposed Master of Geographic Information Science 
program and can confirm that it addresses an important need. The proposed curriculum is well 
conceived and compares favorably with others being developed around the nation. I support the 
effort and am prepared to help the University ensure the program· s success. ;:rely, .. 

. ;tJ,;J. tf li'.r 
(/ ' ' 
David Arbeit, Ph.D. 
Director 
Mn Land Management Information Center 

cc: Dr. William Craig 
Dr. Robert McMaster 

--



Minnesota Department of Natural Resources 

500 Lafayette Road 

St. Paul, Minnesota 55155-40_ 

October 31, 1996 

Dr. Stephen Rosenstone 
Dean, College of Liberal Arts 
215 Johnston Hall 
University of Minnesota 
Minneapolis ivfN' 55455 

Dear Dr. Rosenstone: 

The Minnesota Department of Natural Resources (DNR) over the last several biennia has been 
implementing an ecosystem-based approach to the management of Minnesota's natural resources. 

The use of GIS (Geographic Information System) by resource managers is recognized in the DNR as an 
essential integrating and enabling tool for EBM (Ecosystem-based Management). Today, DNR has nearly 
300 copies of GIS software in the hands of its resource managers. Many ofthe resource managers are 
just in the early stages of learning how to use the technology, others are quite advanced. Some 15 to 20 
DNR staff provide key GIS support functions (ranging from developing and managing the department's 
GIS data architecture to providing training and assistance to new users). 

Many of the staff who provide GIS support or who use GIS in their day to day resource management 
activities have picked up their GIS knowledge "on the job" and are candidates for more formal training. 
The department encourages the development of a professional degree program at the University that 
would provide formal GIS training and give recognition in terms of a degree. 

Please get back to me (297-7877) if you would like additional information 011 GIS use and training needs 
in the Department ofNatural Resources 

Sincerely yours, 

~.is-
Les Maki 
DNR GIS Administrator 

cc: Dr. Will Craig 
Dr. Robert McMaster 

DNR Infonnation: 612-296-6157. 1-X00-766-6000 • TTY: 612-296-54g4, J.gQ0-657-3929 

\n Equal Opportunoty Employer 

\Vho Value:\ Di ... ·er!'!llY 

ft Printed on Recycled Popcr Contoonon!! a 

'-.I Minimum of I()C~ Po,I-CllOSUffie!f wa~le 



Minnesota Department of Natural Resources 

500 Lafayette Road 

St. Paul, Minnesota 55155-40_ 

October 31, 1996 

Dr. Mark Brenner 
Vice President for Research 
420 Johnston Hall 
University of Minnesota 
Minneapolis MN 55455 

Dear Dr. Brenner: 

The Minnesota Departtnent of Natural Resources (DNR) over the last several biennia has been 
implementing an ecosystem-based approach to the management of Minnesota's natural resources. 

The use of GIS (Geographic Information System) by resource managers is recognized in the DNR as an 
essential integrating and enabling tool for EBM (Ecosystem-based Management). Today, DNR has nearly 
300 copies of GIS software in the hands of its resource managers. Many ofthe resource managers are 
just in the early stages of learning how to use the technology, others are quite advanced. Some 15 to 20 
DNR staff provide key GIS support functions (ranging from developing and managing the departtnent's 
GIS data architecture to providing training and assistance to new users). 

Many of the staff who provide GIS support or who use GIS in their day to day resource management 
activities have picked up their GIS knowledge "on the job" and are candidates for more formal training. 
The department encourages the development of a professional degree program at the University that 
would provide formal GIS training and give recognition in terms of a degree. 

Please get back to me (297-7877) if you would like additional information on GIS use and training needs 
in the Departtnent of Natural Resources 

Sincerely yours, 

'AiM~ 
Les Maki 
DNR GIS Administrator 

cc: Dr. Will Craig 
Dr. Robert McMaster 
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October 30, 1996 

Dr. Mark Brenner 
Vice President for Research and Dean of the Graduate School 
420 Johnston Hall 
University of Minnesota 
Mpls, MN 55455 

Dear Mark, 

I am writing in support of the professional Master's degree in Geographic Information Systems 
(GIS) that is being proposed by the Geography Department and the Center for Urban and 
Regional Affairs. 

The huge need for GIS stems mostly from its widespread usefulness in research and 
applications. GIS programs are able to analyze any earth-based coordinate data and the data's 
attributes. GIS is used to forecast crop production using soil, rainfall, and satellite data. It is 
used by the MN DNR to analyze and manage the state's database of the forest inventory. The 
NSF is reporting that Global Positioning Systems (GPS), widely used in GIS systems, is the 
single most important tool in measuring and forecasting earthquakes. In the realm of the 
physical sciences, GIS is used for modeling such diverse things as mine subsidence, the 
dispersion of environmental pollutants, and water quality. In the area of the social sciences, 
GIS is used to model transportation, electoral redistricting, and school district enrollment. Any 
data that has a map-based (geographical) dimension can be analyzed with GIS, often yielding a 
new way to analyze data. 

I could hardly overstate the case for Minnesota needing such a program. In a survey of all GIS 
programs in and near Minnesota that a student and I completed last year, I can tell you that the 
only direct competition faced by such a new program is the M.A. at St. Cloud State. Since 
65% of Minnesota's population is in the Twin Cities, this new program would have a wealth 
of applicants and would most assuredly succeed. 

Drs. Will Craig, Bob McMaster, and Howard Veregin certainly have the knowledge base to 
teach the requisite courses. The field of GIS is growing by leaps and bounds. It behooves 
Minnesota, and especially the Twin Cites, to take the lead in developing a strong GIS 
program. 

I would be happy to discuss this further. Please feel free to contact me. 

Sincerely, 

Dr. Robert Werner, Chair 
RJWERNER@STTHOMAS.EDU 

J 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

October 22, 1996 

Dear Professor McMaster, 

Distributed Computing Services 152 Shepherd Laboratories 
100 Union Street S.E. 
Minneapolis. MN 55455 

612-625-1300 
Fax: 612-625-6817 

This letter is to confirm the availability of the McNeal305 PC 
Classroom for your Master of Geographic Information Science 
degree program. 

The newly installed machines in that classroom, which has 
computers for 20 students plus an instructor, are of the 200MHz 
Pentium Pro variety and made by Micron. Each contains 1Gb hard 
drives, 32Mb of RAM and 8x CD-ROM drives. The monitors are 17" 
Hi-Res color. All machines are networked to the Internet via 
ethernet. 

The availability of the classroom is reliant on our ADCS department 
meeting an initial priority to the Design, Housing and Apparel 
(DHA) department for their courses. DHA typically has less than 
40% usage in that classroom, and I don't think that it would be a 
problem for ADCS to have Geography as the second priority for 
booking its courses into that room. A more definite picture of DHA's 
classroom booking plans could be pursued by contacting the DHA 
Extension Coordinator, whose name is Brad Hokanson. 

I hope that this helps you with your planning. Should you need any 
more information, please let me know. 

Sincerely, 

Jamil Jabr 
Administrative Director 
ADCS 



UNIVERSITY OF MINNESOTA 

Twin CiJies Campus 

November 18, 1996 

Dr. Mark Brenner, Dean 
Graduate School 
University of Minnesota 
420 Johnston Hall 

Dear Dr. Brenner: 

Department of Forest Resources 

College of Natural Resources 

" [ 

115 Green Hall 
1530 North Cleveland Avenue 
St. Paul, MN 55108-6112 
U.S.A. 

Fax: 612-625-5212 

I am writing in support of the proposal by the Department of Geography to initiate a Master of 
Geographic Information Science degree. Their proposal is timely and will add an important 
dimension to their program, as well as to the university as a whole. 

The significance of analysis and modeling of spatial or geographic information is increasingly 
recognized as a critical tool for science, commerce and government. During the past decade there 
has literally been an explosion, stimulated by rapid advancements in technology and by increasing 
demand for accurate, relevant information, in the capabilities and applications of geospatial 
technologies, with numerous employment opportunities. The proposed degree program correctly 
recognizes the important role that the University ofMinnesota can (should) play in education and 
training in this area. The University has long been recognized for its pioneering work in GIS and 
we have excellent faculty, but the current graduate programs are insufficient to meet the needs of 
students wanting a high quality graduate degree in this area. 

I believe it is important for it to be a degree program with its own identity and faculty rather than 
simply an area of emphasis within geography. Without that, I believe it would be much more 
difficult to organize a coherent program that appropriately cuts across several disciplines and that 
students will find it less attractive. I also believe that the new program will compliment our 
courses in forestry and natural resources, and that many of our students who are interested in GIS 
and remote sensing will want to take some of the new courses being proposed. 

I have no doubt that the proposed program will be met with a very positive response and with 
appropriate support will be very successful. 

Sincerely, 

r\~£ B~~ 
Marvin E. Bauer 
Professor 

cc. R. McMaster, W. Craig, A. Ek 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

October 10, 1996 

Dr. Mark Brenner 
Vice President for Research 
Dean of the Graduate School. 

Dear Dr. Brenner: 

Department of Veterinary PathoBio/ogy 

College of' Veterinarv Medicine 

OCT 1 4 1996 

Room 295 
Animal Sci./Vet. Medicine Bldg. 
1988 Fitch A venue 
St. Paul, MN 55108 

612-624-2700 
Fax: 6/2-625-0204 

I am taking this opportunity to bring you up to date on the actions the Veterinary 
Biology Graduate Program has taken over the last year to address issues of program 
restructuring. In brief, the Veterinary Biology (VB) Program attempted to merge 
with the Veterinary Pathobiology (VPB) Program on two separate occasions, but this 
effort was blocked by a group within the VPB program. Thus, it is our intention to 
build upon and strengthen the existing VB Program, and in so doing we are now 
asking for permission to change the name of our program. A more complete history 
of recent events and our future plans is presented below. I expect that Dr. Bert 
Stromberg, DGS for VPB, will be updating you on this process from his perspective in 
the near future. 

I would start off by agreeing that the current VB Graduate Program has some 
deficiencies. We see the problem primarily as a relatively small number of student 
applications and students registered in the program. We feel that the quality of 
students in our small program is not in doubt, as indicated by GRE scores and the 
number of Graduate School Fellowship awards over the last 10 years, and the careers 
they move into upon graduation. As you suggested in your letter of june 4, the size 
problem could possibly be addressed by a merger with VPB. This would create a 
single program that unites all graduate faculty in basic biomedical sciences within 
the College of Veterinary Medicine (CVM). Over the last year the VB and VPB 
Graduate Programs have indeed discussed ways in which the two programs could 
merge. However, we must now question whether such a merger is really in the best 
interest of most graduate faculty and students. 

In November of 1995 a vote was taken in both programs to approve modified 
guidelines; this vote was taken with the understanding that if both programs 
approved the same set of guidelines that a merger would then occur. VB voted 17-0 in 
favor while VPB narrowly voted to reject it. It was unclear at the time whether VPB 
voted to reject this motion because of the proposed guidelines changes, or because of 
the implication of an ultimate merger with VB. Thus, VPB underwent a review 
process whereby on April 26 they approved a change in program guidelines, such 
that they were virtually identical to those already approved by VB. A vote was then 
taken on May 10 by both programs to merge VB and VPB, but the result was the same, 
with VB voting 18-1 in favor of merger, and VPB rejecting it 18-17. There are 5 
faculty in VB that are also in VPB, and I assume these individuals voted to approve 
merger on both ballots. Thus, of the 49 faculty that voted on May 10, 30 were in favor 
of merger, but 17 individuals based within VPB blocked the process. This split in VPB 
represents a serious problem in any efforts at program restructuring by merger. 
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The VB graduate faculty considers that they have in good faith attempted to merge 
with VPB, and can do no more in this regard until VPB decides what it really wants to 
do. Indeed, we in VB are not sure that a merger with the current VPB program is the 
best course, given the position of the "block of 1 7", who for unexplained reasons 
continue to vote against. I understand Dr. Stromberg will re-address the topic of 
program merger with the VPB graduate faculty in the near future, as well as conduct 
an evaluation of the VPB graduate faculty, which has not been performed for some 
time. Thus, it remains possible that a future vote by VPB could eventually favor 
merger, but in the meantime VB can not and will not simply sit idly by. 

·• 
The VB faculty and the CVM administration does recognize the need for improving 
and restructuring graduate education in our unique niche of defining cellular and 
molecular mechanisms of animal health and disease. CVM-based faculty now 
generate approximately $6 million in sponsored research, but find their interests 
spread across a number of different graduate programs. Thus, with the strong 
support of Dr. Larry Schook, Chair of the Department of Veterinary PathoBiology, VB 
is moving ahead with a proposal to revitalize the VB program and make it the focus of 
basic sciences graduate education in the CVM. In so doing our program has been 
recruiting new graduate faculty (5 approved, 3 pending), and new students (2 new 
admissions, 4 transfers, 3 transfers pending); many of these faculty and students 
were actually from the VPB Graduate Program. This activity indicates that many 
people in our area of interest believe the opportunities offered by VB are the best 
option for basic sciences graduate education within the CVM. We are pushing for a 
more active student recruitment process for the next year's student class, and are 
seeking funds from within the CVM and Academic Health Center to support this 
effort. We remain committed to the training of D.V.M./Ph.D. and D.V.M. students, and 
it is our intention to submit extramural training grant proposals in the near future 
to help support this effort. We foresee that our program will eventually consist of 
35-40 faculty with a population of 25-30 students. 

In attempting to focus attention on our program as the highlight for CVM-based 
graduate education related to our unique niche in cellular and molecular 
mechanisms of animal health and disease, we are now seeking a change in the name 
of our program. The VB faculty met in the Fall of 1995 to discuss the future direction 
of our program shortly after the first merger vote failed. Two new names for the 
program were put forward at that time to attempt to more accurately reflect our 
mission in basic biomedical education; these were Molecular Veterinary Biosciences 
and Comparative Biomedical Sciences. The subsequent vote by the program faculty, 
held December 7, 1995, was 11 to 7 to adopt the name Molecular Veterinary 
Biosciences (MVB). The general feeling of the group was that either name would be 
an improvement, but the majority felt that MVB better conveyed the feeling of 
looking at issues of animal health and disease at the cellular and molecular level. 
This is really our niche in graduate education at the University, and is the level of 
investigation by most faculty in our program. It was also felt that this name would 
better assist us in our efforts at improving student recruiting and program 
recognition at the national levels. 

In asking the Graduate School and the Biological Sciences Policy and Review Council 
to approve this motion for a name change I must mention that we are proposing no 
major changes in our curriculum or program guidelines. The only matters of 
consequence really are a move to a written research proposal and its defense as part 
of the Preliminary Exam, and the requirement of a new course VPB 8200, Mechanisms 
of Animal Health and Disease, which was approved by last Spring's P & R Council. 
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Thus, while at present the restructuring process in the VB and VPB programs may 
not quite be what you had in mind in your june 4 letter, we are indeed proceeding 
with a strengthening and restructuring of the VB graduate program that has the 
support of our Department Chair (please see enclosed letter of support), and many 
new faculty and students. We would appreciate any comments or suggestions you can 
offer us regarding our plan to develop the MVB program. We are looking forward to 
discussing how our program fits into the various proposals put forward for 
restructuring biomedical science education at the University . 

. .......... 

Jim Mickelson 
!XiS, Veterinary Biology 

cc: 
Dr. Robert Leik, Associate Dean, Graduate School 
Dr. Larry Schook, Chair, Veterinary PathoBiology 
Dr. Sam Maheswaran, Vice-Chair, Department of Veterinary PathoBiology 
Dr. David Thawley, Dean, CVM 
Dr. Vic Perman, Associate Dean for Research, CVM 
Dr. Bert Stromberg, !XiS, Veterinary Pathobiology 
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UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

October 10, 1996 

Dr. Mark Brenner 
Vice President for Research 
Dean of the Graduate School 

Dear Dr. Brenner: 

Department of Veterinary PathoBiology 

College of' Vererinan Medicine 

OCT 1 4 1996 

Room 295 
Animal Sci./Vet. Medicine Bldg. 
/988 Fitch Avenue 
St. Paul. MN 55108 

612-624-2700 
Fax: 612-625-0204 

I appreciate this opportunity to communicate to the Graduate School, and the 
Biological Sciences Policy and Review Council, my strong support for the proposed 
name change of the Veterinary Biology Graduate Program to Molecular Veterinary 
Biosciences. I also want to express my very strong support for the direction this 
program is taking in the recruiting and training of graduate students in their 
important focus area. Their plans for the future will reflect not just on this graduate 
program, but also the College of Veterinary Medicine, the Academic Health Center, 
and the growing state and regional biotechnology and pharmaceutical industries. 

The faculty within the Veterinary Biology Program have been and continue to be 
leaders within their fields of biomedical research relating to animal helath and 
disease. This program's faculty have taken a leadership role within our College in 
restructuring their program to meet the needs of future students. ·It is my opinion 
that the proposed name change to Molecular Veterinary Biosciences is very 
appropriate in describing their unique mission in graduate education at the 
University of Minnesota. It conveys the appropriate message that this is a vibrant 
multidisciplinary program that will provide state of the art training in cellular and 
molecular mechanisms related to issues in veterinary medicine. Previous graduates 
of their program have gone on to successful careers in industry and academia, and 
will continue to do so. I feel that their efforts in defining themselves as leaders in 
cellular and molecular mechanisms will soon place them in a leadership role at the 
national level as well. 

I have given the Molecular Veterinary Biosciences faculty my committment to assist 
them in finding the fmancial resources necessary to assure the success of their 
program. It is extremely important that the College of Veterinary Medicine 
continues to develop a high quality, competitive graduate program that highlights 
our collegiate mission. I feel that this group of graduate faculty is most capable of 
accepting this challenge. 

Do not hesitate to contact me if I can be of further assistance to you in this matter. 

l.awrence B. Schook, Ph.D. 
Chair, Veterinary PathoBiology 

cc: 
Dr. Robert Leik, Associate Dean, Graduate School 
Dr. David Thawley, Dean, CVM 
Dr. Sam Maheswaran, Vice-Chair, Department of Veterinary PathoBiology 



UNIVERSITY OF MINNESOTA 

Twin Cities Campus 

Mark L. Brenner 
Vice President and Dean 
Graduate School 
420 Johnston Hall 
Minneapolis, MN 55455 

Dear Dean Brenner: 

Department of Civil Engineering 

Institute of Techtwlvgy 

October 11, 1996 

122 Civil Engineering Building 
500 Pillsbury Drive S.E. 
Minneapolis, MN 55455-0220 

6/2-625-5522 
Fax: 612-626-7750 

,... -- ·r,~: 1. 
l... .. 

In my letter of August 27, 1996 I requested the closing of the Mineral Engineering 
graduate program. The pertinent paragraph was as follows: 

"With regard to the Mineral Engineering program I can report to you that the 
graduate faculty in that program unanimously agreed to a phase-out. The thought of stich a 
phase-out was not new, especially after the closing of the Mineral Resources Research 
Center; Professor Crouch discussed this prospect with former Associate Dean Zimmerman on 
several occasions. There was, however, reluctance to formalize and finalize the closing of 
the graduate program in Mineral Engineering so as not to alienate past supporters, research 
sponsors and last- but not least- alumni. After all, the mining industry is quite alive in 
Minnesota and elsewhere. In the last few weeks we have been able to obtain a written ballot 
from all -of the faculty involved. The faculty voted .in favor of the phase-out of the program. 
As a result, I feel authorized to request the formal closing of the graduate program in 
Mineral Engineering with this letter. " 

Please present this request to the Physical Sciences Policy and Review Council. 

HGS/kc 

Sincerely, 

-f!ffjA~-
H. G. Stefan 
Director of Graduate Studies, Civil Engineering, 
Geological Engineering, Mineral Engineering 



GRADUATE SCHOOL POLICY 
ON THE 

MERGER OR DISCONTINUANCE OF PROGRAMS 
UNDER THE AEGIS OF THE GRADUATE SCHOOL1 

This policy statement specifies principles, criteria and procedures to assure that graduate 
programs at the University of Minnesota remain strong and that they contribute to the overall 
mission of the University. Extensive changes in the environment of universities in general, 
including shifting areas of national and international interests and priorities, changing career 
opportunities, and greatly reduced budgetary support, create pressures to restructure 
programs. A clear policy statement on merger or discontinuation of graduate programs is 
essential to guide such a process. Any restructuring2 of graduate programs must be 
accomplished according to accepted principles rather than expediency. 

The principles stated here derive from faculty recommendations developed in 1982 during 
extended discussions of possible program closures. Those principles are equally relevant 
now. In addition, five general criteria for evaluating programs are included that were 
outlined in the 1986 document "A Strategy for Focus" and recently reiterated by President 
Hasselmo regarding establishing a strategy for restructuring the array of graduate programs. 

Principles. Two sets of conditions were identified in the 1982 discussions that could generate 
an impetus for restructuring: declining relevance of a program to current needs, and critical 
decline in a program's quality. A third set of conditions, economic necessity, was deemed at 
that time to be an inappropriate basis for either merger or discontinuance. It is now 
recognized that economic concerns may be relevant to restructuring, but that they should not 
be the basis on which restructuring is initiated. The spirit of these considerations is 
reaffirmed here as the first principle. 

PRINCIPLE 1: Restructuring should be primarily to increase relevance and/or quality. 
If economic savings can be accomplished without sacrificing program quality, they 
should be pursued. 

Serious decline of a program on one or more of the general criteria on page 2 may indicate a 
need for restructuring; such declines may also represent temporary aberrations. Therefore: 

PRINCIPLE 2: Restructuring must take place in orderly stages. 

The first stage is to involve all relevant faculty, current graduate students and, as necessary, 

1. This policy was provisionally approved for one year by the Executive Committee of the Graduate School, 
December 3, 1996. 

2. "Restructuring" is used throughout to refer to either merger or discontinuance. 
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relevant budgetary dean(s) and provost(s) to determine whether restructuring might be 
beneficial. If the answer is yes, the second stage is to develop a proposal, either for merger 
or for discontinuance, which is as broadly acceptable to the affected parties as possible. The 
proposal is presented to the appropriate Graduate School Policy and Review Council(s) and, 
if approved, to the Graduate School Executive Committee. The last stage is forwarding the 
proposal to the Board of Regents. 

There are three final principles implied in the stages outlined. 

PRINCIPLE 3: Graduate faculty, graduate students, budgetary college deans and 
provosts of all programs affected must be involved in restructuring decisions and 
actions. 

PRINCIPLE 4: The rights and interests of current graduate students in restructured 
programs must be identified and accommodated such that those students are not 
disadvantaged. 

PRINCIPLE 5: Responsibility for restructuring of graduate programs rests in the 
Graduate School. A restructuring process may be initiated either by the programs 
involved or by the Graduate School. 

(, Criteria. The five criteria, with explanatory excerpts from the 1986 document, are: 

Quality 
" ... of the faculty (in teaching, research and service as 
reflected in peer national ratings, publications, outside 
funding), ... of students, library collections, and other 
indices." 

Centrality 
" ... of research, instruction and service represents a program's 
contribution to a coherent whole which helps to sustain and 
stimulate related work elsewhere in the university." 

Comparative advantage 
".. . the unique characteristics of each program that make it 
particularly appropriate in this university? ... What is the 
rationale for the program at the University of Minnesota?" 
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Demand 
"The direction of change in demand .... Other indicators ... 
[are] number of applications, quality of acceptances, services 
performed in support of other programs degrees awarded, 
instruction of students or research undertaken for the solution 
of pressing problems of society. " 

Efficiency and Effectiveness. 
"When taken together, efficiency and effectiveness provide an 
important measure of whether funds are being put to the best 
use." 

Quality, efficiency and effectiveness address aspects internal to a program; centrality places 
the program in a larger university context; and demand and comparative advantage stress the 
university's place in the larger structure of societal needs and conditions external to the 
university. No single criterion will dominate evaluation of specific programs. 

Merger. Small graduate programs can sometimes satisfy narrow market niches. However, 
when the number of faculty, graduate courses and students in any graduate program become 
too small, adequate breadth of coursework and depth of student experience cannot be 
maintained. It may then be necessary to ask whether the program can effectively be 
combined with other, closely related programs or should be discontinued. 

Merger means that two or more programs are combined, either by smaller programs forming 
one larger, joint program or by a small program becoming part of a larger one. In either 
instance, a single, unified program will result. The graduate degree for the unified program 
will have the following characteristics: 

a) one DGS, replacing the previous individual program DGSs 

b) one graduate faculty 

c) one admissions procedure 

d) in most cases, one set of required core courses, although different areas of 
emphasis may be pursued within the scope of the unified degree program. 
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e) in most cases, one program designator, which will be only the doctoral program 
designation for all doctoral students in the program, both for transcripts and for 
diplomas. Therefore earlier individual doctoral program designations will no longer 
be available. This policy does not preclude continuation of separate, viable MA or 
MS programs. 

Exceptions to these requirements may be requested under special circumstances and will be 
considered on a case-by-case basis. 

Discontinuance. When a program is not deemed viable and a satisfactory merger of a 
program cannot be effected, it will be necessary to discontinue the program. Such 
discontinuance will provide satisfactory options for graduate students currently enrolled in the 
program, or on leave, to complete their work. 

Indicators and Warning Levels. Indicators which will be regularly monitored are shown 
below with their "warning levels." When one or more of the indicators passes below the 
specified warning level, the Graduate School will initiate a dialog with appropriate Head(s) 
or Chair(s), Director of Graduate Studies and Dean(s). The initial focus of such dialogue 
will be to determine whether the program is adequate despite the purely numerical indicators. 
If quality is high, no further action should be undertaken. If quality has deteriorated in 
recent years, the focus should be on whether the program can reasonably expect timely 
recovery, including whether specific resources are needed to aid that recovery. If quality is 
low and recovery is unlikely, discussion will then proceed to questions about the future of 
the program. 

It must be recognized that these warning levels may not apply equally for all programs. For 
programs in which master's and doctoral students jointly participate in the same curriculum, 
it may be appropriate to count all graduate students when considering specific indicators. 
That may occur, for example, when the master's degree is an entry level for potential 
doctoral students or when a program is primarily doctoral but enables acquiring a master's 
degree en route to the doctorate. Such circumstances imply that the larger pool of graduate 
students constitutes a single intellectual milieu. On the other hand, if a program has clearly 
separate master's and doctoral programs, such as a professional master's and a research 
doctorate, the two sets of students have little common curriculum and cannot be considered 
to generate a common intellectual milieu. In such cases, the indicators and warning levels 
will apply separately to the master's and doctoral programs. The emphasis of the criteria, 
then, is whether there are sufficient faculty and fellow students to provide the type of 
intellectual enrichment that represents quality graduate education. 

All specified indicators and numerical warning levels are for purposes of monitoring to 
determine whether inquiry should be initiated. The particular numbers stated in this policy 
document will be reexamined annually to determine the extent to which, on the basis of 
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experience, they should be revised. Other, often subjective, indicators of quality, demand, 
etc., are recognized as relevant to the question of a need for restructuring. All such 
information should be considered before any recommendations to restructure are formulated. 
The ultimate focus must be on program outcomes, in terms of the five general criteria stated 
previously. 

The spirit of this policy is to provide a basis for regular assessments of graduate education at 
the University of Minnesota. Indicators and warning levels that are specified below are 
intended to assure: 
* that there are sufficient faculty in the program for a broad treatment of the program's 

* 

* 
* 

* 

* 

* 

subject, and for adequate advising and faculty-student interaction, 
that there are sufficient fellow students to provide a rich environment of mutual 
learning and discovery, 
that there is sufficient opportunity for strictly graduate level instruction, 
that graduates of the program have a reasonable probability of appropriate 
employment, 
that students who have enrolled in the program have a reasonable probability of 
completing their degree, 
that there is ample opportunity for intellectual development beyond the boundaries of 
the specific program, and 
that there are no uniquely troublesome signs such as program disorganization, poor or 
inadequate instruction, poor faculty productivity, or lack of student confidence in the 
program. 

Warning levels as minima are more easily articulated than are other signs of possible 
deficiency relevant to the specified criteria. Yet it is recognized that large programs may 
encounter quite different problems, such as too high a ratio of students to faculty to enable 
effective advising, or insufficient involvement of a large portion of the listed program 
faculty. It is also recognized that many programs have responded to smaller placement 
markets by reducing the size of new student cohorts. Such a response is academically 
responsible, and should not be a basis for judging the program as inadequate based on sheer 
numbers of students enrolled. However, if the market has so diminished as to call into 
question the future of the particular discipline, then restructuring may be indicated. 

Any policy must be flexible enough to accommodate special circumstances. It is neither 
possible nor useful to specify all such special circumstances, especially given the current 
pace of change in the world of higher education. A small program may serve a unique niche 
well, a new program will need time to establish enrollments and reputation, a program losing 
several senior faculty through retirement may need time to effect new appointments, or a 
program which admits alternately large, then small, cohorts should not be judged simply on 
the small cohort statistics. Programs which have a shorter average time to degree may have 
fewer students enrolled at any given time, hence enrollment data must be interpreted 
accordingly. In some instances, comparison to comparable programs in other major 
universities may be more relevant than comparison to these particular numerical standards. 
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Finally, program trends over time may be more informative than specific numbers at any 
given time. Yet these types of special circumstance are not readily gleaned from existing 
data bases for the purpose of routine assessment. Recognizing a need for flexibility 
regarding numerical levels does not invalidate regular oversight using available data. It does 
justify interpreting potential warning signs in the spirit of assuring quality graduate education 
rather than of absolute application of arbitrary benchmarks. 

INDICATOR WARNING LEVEL 

Graduate Faculty Less than 10 

Graduate Students 
Applications received, current year Fewer than 20 
New students enrolled, current year Fewer than 5 
Total students enrolled Fewer than 20 

Graduate courses (8000 level) taught Fewer than 5 
at least annually by at least 4 faculty 

Placement of graduate students Evidence of either low rate or 
poor quality placement 

Attrition of graduate students More than 40% of graduate 
students leave a program without 
completing a degree 

Interdisciplinary contributions Lowest 10% on a Centrality Index3 

relating a program to other 
graduate programs at the 
university 

Most recent external review Serious concerns over quality, 
morale or effectiveness 

3. This index is being developed from a network analysis of all graduate programs at the university. 
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Possible findings and actions include: 

FINDINGS 

Program satisfies all criteria despite 
numerical indicators. 

Temporary aberration or set-back, 
with good evidence that the program 
overall is strong and viable. 

Weakness primarily due to a lack of 
adequate resources. 

Serious shortcomings on multiple 
criteria, with little prospect of rapid 
recovery. 

7 

ACTIONS 

None. 

Where relevant, offer advice or 
assistance to aid recovery. Make 
no recommendations regarding merger 
or discontinuance. 

Work with appropriate Head(s) or 
Chair(s), Dean(s) and Provost(s) to 
determine whether additional resources 
can be provided. 

a. Suspend admissions. 

b. Advise program personnel to 
consider merging with one or more 
other programs if it appears likely that 
creating a larger, unified degree 
program is feasible. 

c. Initiate discussion with appropriate 
dean(s) and provost(s) regarding 
merger or discontinuance. 

d. If merger appears feasible, work 
with all relevant personnel to effect a 
larger, unified program within which 
the existing program can be viable. If 
merger is not acceptable to the 
program faculty or to the faculty of 
programs with which it might be 
combined, recommend discontinuance. 
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GRADUATE SCHOOL POLICY 
ON THE 

MERGER OR DISCONTINUANCE OF PROGRAMS 
UNDER THE AEGIS OF THE GRADUATE SCHOOL 

DRAFT 

This policy statement specifies principles, criteria and procedures to assure that graduate 
programs at the University of Minnesota remain strong and that they contribute to the overall 
mission of the University. Extensive changes in the environment of universities in general, 
including shifting areas of national and international interests and priorities, changing career 
opportunities, and greatly reduced budgetary support, create pressures to restructure 
programs. A clear policy statement on merger or discontinuation of graduate programs is 
essential to guide such a process. Any restructuring1 of graduate programs must be 
accomplished according to accepted principles rather than expediency. 

The principles stated here derive from faculty recommendations developed in 1982 during 
extended discussions of possible program closures. Those principles are equally relevant 
now. In addition, five general criteria for evaluating programs are included that were 
outlined in the 1986 document "A Strategy for Focus" and recently reiterated by President 
Hasselmo regarding establishing a strategy for restructuring the array of graduate programs. 

Principles. Two sets of conditions were identified in the 1982 discussions that could generate 
an impetus for restructuring: declining relevance of a program to current needs, and critical 
decline in a program's quality. A third set of conditions, economic necessity, was deemed at 
that time to be an inappropriate basis for either merger or discontinuance. It is now 
recognized that economic concerns may be relevant to restructuring, but that they should not 
be the basis on which restructuring is initiated. The spirit of these considerations is 
reaffirmed here as the first principle. 

PRINCIPLE 1.· Restructuring should be primarily to increase relevance and/or quality. 
If economic savings can be accomplished without sacrificing program quality, they 
should be pursued. 

Serious decline of a program on one or more of the general criteria on page 2 may indicate a 
need for restructuring; such declines may also represent temporary aberrations. Therefore: 

PRINCIPLE 2.· Restructuring must take place in orderly stages. 

The first stage is to involve all relevant faculty, current graduate students and, as necessary, 

1. "Restructuring" is used throughout to refer to either merger or discontinuance. 
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relevant budgetary dean(s) and provost(s) to detennine whether restructuring might be 
beneficial. If the answer is yes, the second stage is to develop a proposal, either for merger 
or for discontinuance, which is as broadly acceptable to the affected parties as possible. The 
proposal is presented to the appropriate Graduate School Policy and Review Council(s) and, 
if approved, to the Graduate School Executive Committee. The last stage is forwarding the 
proposal to the Board of Regents. 

There are three final principles implied in the stages outlined. 

PRINCIPLE 3: Graduate faculty, graduate students, budgetary college deans and 
provosts of all programs affected must be involved in restructuring decisions and 
actions. 

PRINCIPLE 4: The rights and interests of current graduate students in restructured 
programs must be identified and accommodated such that those students are not 
disadvantaged. 

PRINCIPLE 5: Responsibility for restructuring of graduate programs rests in the 
Graduate School. A restructuring process may be initiated either by the programs 
involved or by the Graduate School. 

Criteria. The five criteria, with explanatory excerpts from the 1986 document, are: 

Quality 
" ... of the faculty (in teaching, research and service as 
reflected in peer national ratings, publications, outside 
funding), ... of students, library collections, and other 
indices." 

Centrality 
" ... of research, instruction and service represents a program's 
contribution to a coherent whole which helps to sustain and 
stimulate related work elsewhere in the university." 

Comparative advantage 
" ... the unique characteristics of each program that make it 
particularly appropriate in this university? ... What is the 
rationale for the program at the University of Minnesota?" 
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Demand 
"The direction of change in demand.... Other indicators ... 
[are] number of applications, quality of acceptances, services 
performed in support of other programs degrees awarded, 
instruction of students or research undertaken for the solution 
of pressing problems of society." 

Efficiency and Effectiveness. 
"When taken together, efficiency and effectiveness provide an 
important measure of whether funds are being put to the best 
use." 

DRAFT 

Quality, efficiency and effectiveness address aspects internal to a program; centrality places 
the program in a larger university context; and demand and comparative advantage stress the 
university's place in the larger structure of societal needs and conditions external to the 
university. No single criterion will dominate evaluation of specific programs. 

Merger. Small graduate programs can sometimes satisfy narrow market niches. However. 
when the number of faculty, graduate courses and students in any graduate program become 
too small, adequate breadth of coursework and depth of student experience cannot be 
maintained. It may then be necessary to ask whether the program can effectively be 
combined with other, closely related programs or should be discontinued. 

Merger means that two or more programs are combined, either by smaller programs forming 
one larger, joint program or by a small program becoming part of a larger one. In either 
instance, a single, unified program will result. The graduate degree for the unified program 
will have the following characteristics: 

a) one DGS, replacing the previous individual program DGSs 

b) one graduate faculty 

c) one admissions procedure 

d) in most cases, one set of required core courses, although different areas of 
emphasis may be pursued within the scope of the unified degree program. 
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e) in most cases, one program designator, which will be only the doctoral program 
designation for all doctoral students in the program, both for transcripts and for 
diplomas. Therefore earlier individual doctoral program designations will no longer 
be available. This policy does not preclude continuation of separate, viable MA or 
MS programs. 

Exceptions to these requirements may be requested under special circumstances and will be 
considered on a case-by-case basis. 

Discontinuance. When a program is not deemed viable and a satisfactory merger of a 
program cannot be effected, it will be necessary to discontinue the program. Such 
discontinuance will provide satisfactory options for graduate students currently enrolled in the 
program, or on leave, to complete their work. 

Indicators and Warning Levels. Indicators which will be regularly monitored are shown 
below with their "warning levels." When one or more of the indicators passes below the 
specified warning level, the Graduate School will initiate a dialog with appropriate Head(s) 
or Chair(s), Director of Graduate Studies and Dean(s). The initial focus of such dialogue 
will be to determine whether the program is adequate despite the purely numerical indicators. 
If quality is high, no further action should be undertaken. If quality has deteriorated in 
recent years, the focus should be on whether the program can reasonably expect timely 
recovery, including whether specific resources are needed to aid that recovery. If quality is 
low and recovery is unlikely, discussion will then proceed to questions about the future of 
the program. 

It must be recognized that these warning levels may not apply equally for all programs. For 
programs in wh1ch master's and doctoral students jointly participate in the same curriculum, 
it may be appropriate to count all graduate students when considering specific indicators. 
That may occur, for example, when the master's degree is an entry level for potential 
doctoral students or when a program is primarily doctoral but enables acquiring a master's 
degree en route to the doctorate. Such circumstances imply that the larger pool of graduate 
students constitutes a single intellectual milieu. On the other hand, if a program has clearly 
separate master's and doctoral programs, such as a professional master's and a research 
doctorate, the two sets of students have little common curriculum and cannot be considered 
to generate a common intellectual milieu. In such cases, the indicators and warning levels 
will apply separateiy to the master's and doctoral programs. The emphasis of the criteria, 
then, is whether there are sufficient faculty and fellow students to provide the type of 
intellectual enrichment that represents quality graduate education. 
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All specified indicators and numerical warning levels are for purposes of monitoring to 
determine whether inquiry should be initiated. The particular numbers stated in this policy 
document will be reexamined annually to determine the extent to which, on the basis of 
experience, they should be revised. Other, often subjective, indicators of quality, demand, 
etc. , are recognized as relevant to the question of a need for restructuring. All such 
information should be considered before any recommendations to restructure are formulated. 

INDICATOR WARNING LEVEL 

Graduate Faculty Less than 10 

Graduate Students 
Applications received, current year Less than 20 
New students enrolled, current year Less than 5 
Total students enrolled Less than 20 
Proportion who are U.S. citizens Less than 40 percent 

Graduate courses (8000 level) taught Less than 5 
at least annually by at least 4 faculty 

Placement of graduate students Evidence of either low rate or 
poor quality placement 

Attrition of graduate students Greater than 40% of graduate 
students leave a program without 
completing a degree 

Interdisciplinary contributions Lowest 10% on a Centrality Index2 

relating a program to other 
graduate programs at the 
university 

Most recent external review Serious concerns over quality, 
morale or effectiveness 

2. This index is being developed from a network analysis of all graduate programs at the university. 
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Possible findings and actions include: 

FINDINGS 

Program satisfies all criteria despite 
numerical indicators. 

Temporary aberration or set-back, 
with good evidence that the program 
overall is strong and viable. 

Weakness primarily due to a lack of 
adequate resources. 

Serious shortcomings on multiple 
criteria, with little prospect of rapid 
recovery. 
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ACTIONS 

None. 

Where relevant, offer advice or 
assistance to aid recovery. Make 
no recommendations regarding merger 
or discontinuance. 

Work with appropriate Head(s) or 
Chair(s), Dean(s) and Provost(s) to 
determine whether additional resources 
can be provided. 

a. Suspend admissions. 

b. Advise program personnel to 
consider merging with one or more 
other programs if it appears likely that 
creating a larger, unified degree 
program is feasible. 

c. Initiate discussion with appropriate 
dean(s) and provost(s) regarding 
merger or discontinuance. 

d. If merger appears feasible, work 
with all relevant personnel to effect a 
larger, unified program within which 
the existing program can be viable. If 
merger is not acceptable to the 
program faculty or to the faculty of 
programs with which it might be 
combined, recommend discontinuance. 

, 
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Graduate School Policy Regarding 
Graduate Degree Credit for 4000 Level Courses under the Semester System 

Graduate students may apply credit for 4000 level courses toward graduate degrees if the 
following conditions are met. 

1. The course has specifically been approved for graduate credit by the faculty of the 
department/program offering it, 

2. The course requires a substantially higher level of performance for graduate students 
than for undergraduate students, 

3. The graduate student's advisor and major field DGS have approved the course for that 
student's program, and 

4. The course is taught by a faculty member holding a Graduate School appointment 
graduate faculty membership or Limited Teaching Status). 

In some instances it may be appropriate to approve a 4000 level course for. fulfilling a minor or 
related field requ_irement that would not normally be appropriate for fulfilling a major requirement. 
Such ad hoc decisions are to be made by consultation between the advisor and major field DGS 
for the graduate student wishing to include the course in her/his graduate program and the faculty 
of the unit(s) offering the course. 

Programs are encouraged to continue to rely on 8000 and 5000 level courses in their graduate 
curricula. Use of 4000 level courses toward Graduate School degrees should represent an 
exception, not the rule. No 4000 level course may be required for a Graduate School degree. No 
more than 25 percent of the total course credits offered for a master's degree, or 25 percent of 
course credits outside the major field offered for a doctoral degree, may be at the 4000 level. 
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Fred Morrison, Professor 

Mark Brenner, Vice President and Dean trt1~ 

An asses.sment of the implications of "Incentives for Managed Growth" 
(September 23, 1996) for graduate education and research 

Having read the revised report of the Steering Committee, I am very concerned that a number 
of the recommendations in this report regarding graduate education and research do not reflect 
the tenor of the September 12..-1996 meeting. concerning the .prior draft of the .Responsibility 
Center Management document. There are three major areas of concern: 

1. The Graduate School as the College of enrollment. 
2. Support of high quality programs. 
3. Support of centrally organized research activities. 

1. The Graduate School as the College of enrollment. 

While the revised document does acknowledge that the Graduate School will be the college of 
enrollment for graduate interdisciplinary programs (p.7), it none the less indicates on p. 8 that 
a single collegiate unit be identified as the unit incurring the cost of instruction to which 
tuition will be attributed. This negates the current role of the Graduate School to partner with 
units in graduate education where the graduate school provides the academic oversight and 
quality assurance while the units provide the faculty that teach and direct the different graduate 
programs, be they cross listed or single unit listed, interdisciplinary or single discipline, team 
taught or single teacher taught courses. The fmancial changes proposed on pages 7 and 8 of 
the Steering Committee document would destroy this partnership as the Graduate School 
would be stripped of the resources it currently has available to ensure this academic and 
quality oversight along with developing and handling data bases that track and certify student 
progress and completion of degree requirements. 

In the "Graduate School: Adding Value" document prepared by my office for Senior Vice 
President Infante in the fall of 1995, it was documented that the success of many of the 
university of Minnesota's graduate programs derives specifically from the participation of 
faculty from many different departments and units in any single graduate program. Thus, o.f 
the 167 University of Minnesota graduate programs, 68% have faculty from more than a 
single department, 49% have faculty from more than a single college, and 40% have faculty 



from more than a single provostal unit. Arbitrarily attributing tuition to a single college will 
effectively destroy the collaborations that have taken so many years to develop. It "locks in" 
the effective membership of any given graduate program. It creates a disincentive for faculty 
in other units wishing to join the program as they would get no financial reward for joining a 
graduate program whose tuition was all attributed to another college. It also creates 
disincentives for restructuring of graduate programs that are currently departmentally based. 

As I indicated in my letter to you of September 16, 1996, the curre~t support by the Graduate 
School of both interdisciplinary programs and single discipline graduate programs that span 
multiple departments and colleges has greatly facilitated the University's success in securing 
a large number of Graduate Student Training grants from the NSF and NIH. Indeed our 
graduate program structure has allowed us to be particularly competitive with other lead 
research institutions for these programs. Such training grants, by federal requirement, must 
have faculty from multiple colleges and departments. The administrative umbrella provided by 
the Graduate School for such programs is the envy of many of our colleagues at other 
institutions that only have college or department-based graduate program administration. 

2. Support of high quality programs. 

The major threat posed by the Steering Committee report is the recommendation to return 
funds to programs based on numbers of students rather than program quality. A major role of 
the Graduate School has been to make strategic investments to ensure that strong graduate 
programs are sustained and that the very best applicants are recruited to University of 
Minnesota graduate programs; i.e. resources are directed to ensure that quality is enhanced. 
Thus, a substantial portion of the Graduate School's budget is awarded to students and 
programs based on a rigorous faculty review processes to support Graduate School 
fellowships. These investments play a key role in attracting the very strongest applicants to · 
the University - those who have multiple offers of financial support from other institutions. 
Programs that successfully compete for Graduate School fellowships are typically those that 
ranked highest in the 1995 NRC ranking of graduate programs. If funds now used for 
fellowship support are instead allocated to budgetary units solely on the basis of student 
numbers, then program quality will no longer be a criterion for fmancial support and our 
strongest graduate programs will be disadvantaged. Peer review of fellowship applications and 
block grant fellowships ensures the best students from across the institution are recruited 
irrespective of budgetary college. These students are key to the institution's continuing 
prestige in graduate education and research. 

Graduate program quality is not "fixed", it can increase or decrease based on a number of 
factors. It is vital that the Graduate School retain the resources needed to make selective 
investments to ensure that new programs of high quality are nurtures, strong programs are 
sustained, and weak programs are merged or closed. Using student numbers as the only 
criterion for financial reward ensures that the weakest programs with the lowest standards are 
sustained. It creates a wall around the status quo with no funding to disproportionately 



support our strongest programs. The Graduate School does not distribute funds on a formula 
basis but rather on programmatic quality. It is essential that the Graduate School retain the 
resources to selectively reward and strengthen program quality. 

3. Support of centrally organized research activities. 

While a significant proportion of the central support activities can be related to ICR (such as 
the support of much of ORTT A, Environmental Health and Safety and other compliance 
issues), other activities (such as grant matches and strategic investments in specific research 
programs, seed funding for faculty research etc.) can not be attributed to ICR. It is essential 
that the Office of the Vice President for Research has a source of income.to support continuing 
strategic investments in support of such faculty research activities (p.l5). We need to be 
positioned to have this fund grow proportionately with the research base. I am pessimistic that 
our relying on state dollars will meet this need. A far better alternative would be to make 
a modest assessment on all research expenditures. 

It is therefore urged that: 

* The Graduate School be identified as a Responsibility Center. 

* The portion of graduate student tuition returned to the Graduate School should 
reflect the Graduate School's unique role as both a college of enrollment and the 
overseer of graduate program quality. 

* The Office of the Vice President for Research should have an assessment on all 
research expenditures to support centrally organized activities. 

c: Phil Shively 
Frank Cerra 
C. Eugene Allen 
~arvin ~arshak 

Richard Pfutzenreuter 
Robert B. K vavik 
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1. Set tuition for Graduate School with band from 7-14 credits and per-credit rates above 
and below the band. 

2. Require students pay non-refundable fees, such as for late registration or non
simultaneous cancel-adds. 

3. Maximum tuition benefit for a student would be the value of Graduate School's band, 
or similar benefit for other employee classes (e.g., Law Assistant). 

4. Graduate assistants must register for a minimum of 7 credits during fall, winter and 
spring quarters. There is no minimum registration for summer; the choice might depend 
partly on whether registration or paying FICA is cheaper. Those who have achieved Ph.D. 
candidacy (passing the preliminary oral exam) must register for a minimum of 1 credit but 
may register for up to 14 credits. Employers are strongly encouraged to permit them to 
register for up to 14 credits until they have completed their 36 doctoral thesis credits. 

5. Employers of graduate assistants would reimburse tuition costs as a direct charge, in 
proportion to the percent time (and percent of quarter) of the student's appointment, with 
a 50% appointment earning full tuition benefit as now, and with prorated benefits of 
double the employment percentage for those working between 25 and 50% time. If 
student is employed over 50% time total, the employers would share that full benefit in the 
same proportions of their time of appointment, without over-reimbursement. 

6. Employers will be billed for tuition cost recovery at mid-quarter (to comply with federal 
grant accounting rules). At the end of the quarter any needed readjustments would be 
made. 

7. A one-time adjustment to departments' recurring base budgets will be made by central 
administration to adjust for the difference in tuition cost between the fringe and direct 
charge systems. No adjustment can be made in sponsored grant budgets, of course, but it 
appears that nearly all of them will experience lower costs (because their graduate 
assistant salaries have been above average). Central administration might finance part of 
the cost of this adjustment by retrieving funds from units where the cost goes down (units 
with high salaried assistants). This adjustment must be guaranteed (or largely guaranteed) 
in the same time frame as the decision to adopt direct charge of tuition benefits, not 
waiting until after the legislature adjourns; otherwise programs experiencing higher tuition 
costs will be unwilling/unable to make timely employment offers in this winter's recruiting 
season. 

8. We must identifY the resources to repay an estimated $8-10 million cumulative deficit of 
under-recovered funds in the tuition remission fringe benefit pool. 
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TECHNICAL FEATURES 

1. The calculation of individual student tuition benefits would proceed essentially as it 
does now, though based on revised bands and tuition rates. Students will receive tuition 
benefits at the beginning of the quarter from a central pool which will be replenished by 
means of direct charge to employers. There will be roughly the same number of manual 
tuition benefit entries and adjustments made to students' accounts by the GAO. Courses 
taken in University College (CEE) would continue to be individually requested and 
authorized using the "Application for Extension Classes Tuition Benefit," and the more 
strict eligibility guidelines currently in place would continue for those courses. 

2. Our tentative plan is that the current calculation of fringe charges to CUFS accounts 
would be replaced by a somewhat more complex direct charge. Employers would enter all 
CUFS account numbers on the P AF form and indicate the proportions to be charged to 
multiple accounts on the same job. The extra workload for employers basically involves 
these added entries to the available space on the P AF form. This work appears to be 
manageable without extra staffing in nearly all cases. Some increase of staffing may be 
required in the payroll office where the new CUFS strings from the P AF form would have 
to be entered into the database. 

A new program must be written to capture the CUFS account data from the P AF 
documents and link them to the dollar value of the student's tuition benefit from the 
student's STARS account, calculating the allocation ofthat benefit among employers. The 
formula for the share owed by each employing account is (Ti)(Qi)/(sum of all TiQi), where 
Ti is the % time employed and Qi is the % of the quarter employed. 
It must still be determined who will write this calculation program and who will operate it 
each quarter to accomplish the direct charges. 


