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Twin Cities Campus

February 2, 1996

Department ofAgronomy and
Plant Genetics

College ofAgriculture

411 Borlaug Hall
1991 Buford Circle
St. Paul, MN 55108-6026

612-625-7773
Fax: 612-625-1268

To: Deans' Biological Sciences Policy Council

From: Ronald L. Phillips, Chair, Biological Sciences Enhancement Committee, Phase I

Members: Dwight Anderson (Oral Sciences - Dental School), Judy Berman (plant Biology - CBS),
Tom Hays (Genetics and Cell Biology - CBS), Horace Loh (Pharmacology - Medical
School), Larry McKay (Food Science & Nutrition - COAFES), David Tilman (Ecology,
Evolution, & Behavior - CBS), Clare Woodward (Biochemistry - CBS), and Chris Wylie
(pediatrics - Medical School)

Re: Phase I report

Attached is the report of our committee addressing the Deans' Council charge to define the core of
biology at the University of Minnesota, to make the case for any recommended change in the conduct
of biological sciences at the University (Twin Cities), to give our existing impressions of basic
biological sciences at the U of M, to define the boundaries for future considerations of change, and to
address issues in regard to public relations, visibility, infrastructure, and the reward system. The
committee considered all of these issues and the report is a consensus opinion reflecting on these
issues, either directly or indirectly.

The committee considers the review process that has been initiated by the Deans' Council as an
important opportunity for the faculty to provide input on how to enhance the focus on the biological
sciences at the University. Although we embrace the idea that much of the success of our programs
depends on the inner striving of individual faculty, staff, and students to contribute to society's needs,
we also believe that changes in attitude and organizational structure can significantly enhance our
research, teaching, and service in the biological sciences. Much of agriculture and medicine now
depend on the basic biological sciences, thus making imperative the need for coordination.

The committee met six times for a total of 18 hours in group discussion. Several previous documents
were reviewed, including the National Research Council Report on Postgraduate Programs, the Speaks'
Report, the Cluster Planning of Curriculum and Teaching in the Biological Sciences Report, the CBS
Mission and Approved Goals Statement, and several others.

Our report focuses on two major issues: 1) a commitment to unification ("looking at biology as a
whole"), and 2) a commitment to quality. We recognized early that the current College of Biological
Sciences has about 90 faculty whereas most reports indicate that there are at least 1200 biologists at
the University. In a time of limited resources, and without a bright prospect for reversing the trend,
the committee readily concluded that the luxury of more or less independent decisions by the various
colleges.with biologists on their faculty is no longer an option. Therefore, unification in the decision
making process is essential to maximize our resources in the future. Because the decisions will be
even more consequential than in the past, we believe the faculty must be expected to assume the key
role in initiating new directions and in assuring quality. The report addresses these central issues and
recommends a unit of Basic Biological Sciences which builds on the current CBS.

Issues of quality were central to our discussions and surfaced in regard to focus, productivity,
interactions, expectations, visibility, and physical proximity issues. We call for an expanded role of
faculty in advising the administration on these aspects.

We hope the perspectives and visions provided in this brief report will be useful in guiding you in
taking the next steps in this important assessment on how to maximize the contributions of the
University's biological sciences to the State of Minnesota and beyond. Our committee is available to
meet with the Deans' Council whenever appropriate.



I5i1 UNIVERSITY OF MINNESOTA
iJ'win Cities Campus

Report of the Biological Sciences Enhancement Committee Phase I:
Perceptions and Scope of Biological Sciences at the University of Minnesota

This committee was asked to report our perceptions of the core biology programs at the
University of Minnesota, Twin Cities, and to delineate the scope of units which should be
included in any efforts to reorganize biology.

Our perception of core biology research and teaching is that there are many positive features.
However, there are the following serious problems which would be addressed by a university-wide
unification of basic biology.

1. The University suffers from the lack of a cohesive, University-wide overview that reflects
the broad interests of basic biology. The lack of acoordinated effort has resulted in
unnecessary competition between units involved in research and teaching of basic
biological sciences. This affects allocation of resources as well as establishment of policies
that guide development of important areas of basic biology. The result has been a
proliferation of areas of biology research and a duplication of efforts in biology teaching.

2. The University has a large number of faculty whose research programs in basic biology are
highly respected. However, our reputation in many research disciplines is considerably
diminished by dispersion of individual scientists in these disciplines among a number of
departments, colleges and campuses. These disciplines are often the very ones that
individual colleges are trying to enhance or develop, but in an uncoordinated fashion. The
physical distance between individuals working in the same disciplines, and the lack of
administrative coordination between their academic units, imposes a competitive
disadvantage in relation to biological sciences research programs at other universities.
Graduate programs, collaborative research and grant applications, undergraduate teaching,
and faculty recruitment are disadvantaged by this dispersion in many instances.

3. The University has had problems retaining and attracting exceptional faculty. A number of
important, visible positions have been filled by internal promotions, instead of bringing in
new scientists with outstanding reputations to enhance our visibility. In addition there is
variability across the Biological Sciences in the standards used for the granting of tenure.

4. The University has created incentives for colleges to proliferate biology courses that
compete for the same student population and involve a duplication of faculty efforts.
Responsibility Centered Management, as it relates to teaching efforts, may stimulate
similar unhealthy competition between units within the University. Students often are
attracted to programs that appear to have reduced requirements. Thus the system could
provide incentives to departments and programs to attract more students by relaxing their
standards. Such systems will contribute to duplication of effort and will defeat efforts to
improve quality.
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With these problems in view, we recommend that core biology at the University of
Minnesota be unified to achieve the following Goals:

1) Create a single unit of Basic Biological Sciences responsible for teaching and
research of basic biology. This should eliminate duplicative efforts in basic biological sciences
by ensuring that resource allocation, hiring decisions, and planning are carried out in a
coordinated fashion that benefits the University-wide interest in basic biology. This unit should
provide a simpler administrative structure that facilitates interdisciplinary research efforts and the
emergence of new areas of research expertise, while supporting areas of research strength. The
unit should enhance the current excellent biology teaching infrastructure so that it supports those
with primary responsibility for developing and implementing the professional, graduate and
undergraduate foundation curriculum in basic biology.

2) Facilitate the physical regrouping of biologists with common interests and
research technologies to optimize existing and potential collaborations. Under any
reorganization plan, faculty should be grouped to build critical mass in current research strengths
which explore common concepts and utilize related technologies. This would maximize research
and teaching interactions and thereby increase the visibility of important programmatic areas
already present within the University community. Any physical reorganization should start with
proposals from the faculty and should result in positiv~ change for individual faculty members.

3) Establish a common culture of high expectations of quality and productivity in
the new single unit of Basic Biological Sciences. The administration should provide greater
leadership by stimulating and rewarding quality, facilitating faculty development, and ensuring
that the atmosphere, environment and infrastructure facilitates a high level of effective effort in
scholarly research and teaching. Graduate and post doctoral students represent an essential part
of the scientific engine that drives scholarly output. Enhanced recruitment procedures and
reduced University impediments (e.g. escalating fringe benefit costs) should be explored.

4) Recruit and retain outstanding faculty who have international reputations.
Renowned department heads and rising stars should be recruited to lead in new areas and to
emphasize quality; a result would be to increase the visibility of the institution in cutting edge
disciplines. A special recruitment, retention and awards committee should be established for
these purposes.

5) Create a feeling of community amongst all biologists at the University. The
unification of basic biologists should be a first step in the rejuvenation of biology. We should
take this opportunity to sponsor efforts that bring basic biologists together on a regular basis.
Examples would be: a major pan-biology lecture series featuring prominent biologists; an annual
series of lectures on a topic of emerging significance by a distinguished biologist given at a level
for all biology students and faculty; and a public lecture series on biology topics of general
interest.

6) Move forward expeditiously. The unification of biology should not be delayed by
years of discussion, followed by years of refurbishment or building. If external perceptions
about our research quality are to improve within the next five years, then changes need to be
implemented soon. Once a clear commitment to unify biology is made, physical relocation could
precede the final administrative restructuring process.

The proposed reallocation of physical space in the AHC offers a unique opportunity for
change. The new biomedical sciences building has created a large amount of space on the
Minneapolis Campus. The proposed merger between the University Hospital and the Fairview
System will generate another large unit of available space in Minneapolis. We strongly
recommend that the utilization of this space should be considered within the context of the
unification of biology.
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7) Form a Bioloeical Sciences Coordination Council composed of elected faculty.
Faculty should be involved in overseeing the present and future directions of Biological Sciences.
The Council should be responsible for eliminating and avoiding redundancy of efforts in
curriculum planning and forward strategic planning as well as evaluating tenure cases to ensure
that tenure standards are consistently maintained across the basic biological sciences. Deans,
department heads and other administrators would be expected to be responsive to the advice of
this council.

8) Improve our communication of biological science to the general public by
dedicating resources for the continuation and enhancement of a unified outreach program. The
sustainability of biological sciences efforts depends on providing education on various aspects of
biology and on effective transfer of technology and its implications.

Scope of Unification

Unification of the basic biological sciences requires that a new unit be established that
contains basic biologists with interests that span the range from molecular to cellular to
organismal to ecosystem biology. Only a single unit that spans the full breadth of basic biology
can assure the level of coordination, high standards and long-term flexibility that is needed to
attain and sustain nationally/internationally recognized strengths in the biological sciences. The
faculty of this unit would determine the scope, direction, and content of the discipline of biology,
including undergraduate foundation courses in biology, graduate education in the basic
biological sciences, and planning of resource allocation, hiring, and future directions for basic
biology on both campuses. The teaching responsibilities of this unit would include
undergraduate foundation courses in basic biology, graduate programs in biology, and basic
biology courses that meet the needs of AHC, COAFES, Natural Resources, CLA, and other
units.

At the present time, the core faculty in biology are dispersed among more than 35
departments in more than six colleges on two campuses that report to three different Provosts.
The following is a partial list of departments or programs that contain basic biologists:

Agronomy and Plant Genetics (Agriculture, Food, & Environmental Sciences)
Animal Science (Agriculture, Food, & Environmental Sciences)
Bell Museum of Natural History (Natural Resources)
Biochemistry (Biological Sciences)
Biochemistry (Medical School)
Biological Process Technology Institute (Biological Sciences)
Biomedical Engineering (Medical School)
Cell Biology and Neuroanatomy (Medical School)
Chemistry (Institute of Technology)
Earth Sciences, School of (lnst. of Technology)
Ecology, Evolution and Behavior (Biological Sciences)
Electron Microscopy, Laboratory of (Biological Sciences)
Entomology (Agriculture, Food, & Environmental Sciences)
Fisheries & Wildlife (Natural Resources)
Forest Resources (Natural Resources)
Food Science and Nutrition (COAFES and College of Human Ecology)
Genetics and Cell Biology (Biological Sciences)
Horticultural Science (Agriculture, Food, & Environmental Sciences)
Human Genetics (Medical School)
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Laboratory Medicine and Pathology (Medical School)
Landscape Arboretum (Horticultural Science)
Lirnnological Research Center (Earth Sciences)
Microbiology and Immunology (Medical School)
Neurology (Medical School)
Oral Sciences (Dentistry)
Other clinical departments with biological research faculty
Pediatrics (Medical School)
Pharmacology (Medical School)
Physiology (Medical School)
Plant Biology (Agriculture, Food, & Environmental Sciences and College of Biological
Sciences) ,
Plant Pathology (Agriculture, Food, & Environmental Sciences)
Plant Molecular Genetics Institute (Biological Sciences and Agriculture, Food & Environmental
Sciences)
Saint Anthony Falls Hydraulic Laboratory (Civil Engineering);
Soil Science (Agriculture, Food, & Environmental Sciences) ,
Veterinary Medicine (Academic Health Center)
Water Resources Research Center (Natural Resources)

-
The unification of biology should encompass basic core biologists in these and additional

departments on both campuses. These departments range from programs that contain only one or
two basic biologists to ones in which all faculty are basic biologists. Essentially all faculty in the
current CBS units (Biochemistry, Ecology, Evolution and Behavior, Genetics and Cell Biology,
Plant Biology, and other CBS institutes and programs) are basic biologists, as are Irtost faculty in
the basic science units of the Medical School (Biochemistry, Cell Biology and Neuroanatomy,
Microbiology and Immunology, Pharmacology, and Physiology), and as are a large number of
faculty in some COAFES departments (Agronomy and Plant Genetics, Entomology, Fisheries
and Wildlife, Forest Resources, Horticultural Sciences, Plant Pathology, and Plant Biology).
Basic biologists in these programs are the faculty who should be most involved in planning the
unification of biology, but the unification should also consider and include basic biologists from
other programs, including, but not limited to, those listed above.

In establishing this new unit in biology it is critical that its faculty span the range from
molecular to cellular to organismal to ecosystem biology. It will be necessary, within this range,
for faculty to be organized into areas of focus. These foci should be sufficiently large to
minimize administrative costs yet sufficiently cohesive to provide areas in which we can further
develop nationally recognized programs. For these areas of focus to be effective, it is desirable
that members of a given area of focus be housed near each other, such as in adjacent laboratories
in the same building, and not be spread across two campuses as at the present time.

Conclusion

Unification should generate a new feeling of community amongst all biologists by encouraging
communication across this large group of faculty. This senseof common purpose and contribution
would improve the effectiveness of University-wide efforts. New approaches that provide win-win
solutions will be needed to accomplish this very important goal.
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Provosts Grne AlIal" Bill Brody, and' Phil Shively , ~/"--

Mark B:renber, Frank Cerra, Mike Martin, and P. T. Mate
TheBiolo~ Sciences Policy COlUlcil

Prior tu our meeUng on the 15th ofJWle, we would like to share our thoughts on
biology at We Universit>f and its possible reorganization. '

,

It's clear that ther~ are both strengths (e.g. high external funding, excellent
departments and gradu~teprograms) and possible problems (failure to recruit the best
graduate students, dupl~cl1tionin faculty expertise in different units) in biology hP.M.
Some of the issues involted in biology were addressed in the,reports (attached) of three
ad hoc committees forme,d as part of cluster planning in the fall and winter of the past '
year. Some of the same~es have been addressed in the .reports of several faculty task
forces over the past 10 y~ars. (These are also attached.) ,

, The present discJssions seem t6 have been triggered by two things: a sense that
we aren't sufficiently reaognized for our quality in biology, given the number of
res9tu'ces we put into it,; and the view that the appropriate response, whatever th~
problem, is to reorganiz~. We have no wish to exclude reorganization as a possible
outc:ome 0: an analy51W ~£biology, hut we would suggest that it is premature to talk
abo~t reorganization Witi! we have a clear idea of what we want to achieve inbiology.

We therefore feel/that the discussion of bwlvgy oughl to proceed as follows:

(1) We Rhould Mve a discussion of the goals of the University of
Minnesota in the;areaofbiology. What are the productivity measures we
want to achieve?, What are the benchmarks? It is important that
instruction be In't!uded along with research productivity in this Clnalysis.

(2) Having E!sta~ished goals, measures, and benchmarks; we need to
decide how clos~lywe approximate them. In what areas do we achieve
our goals and oUf benchmarks? In what areas do we fall sl:tort?

(3) Once we hav,e agreed on criteria and upon ways we meet or fall short
of our goals, we should discuss the measures we needed to improve our
performance. R~organizationshould be neither presumed nor excluded
as an approach t? achieving our goals.
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& we carry on tl$ discussion, we should be aware oj the ~ontext in whit'h we
exist: The faculty have~ buffeted by five consecutive years of retrenchment. A
major reorganization at tJte Provostallevel has just been ca1Ti.ed out, and for two of the
P~ovosts the offices are nPt yet fully staffed. The University will have to change to.a
semester systemby 1999; a change that win require a great deal of faculty time. Finally,
~tion is expens~ve,in terms of fa('lJ1ty time and energy. It ought not to be

...undertaken lightly. :, .

We recommend ti;tat the first ·step be to establish goals and bendunarb for
biqlogy at the Universityl.· One possible approach mightbe to charge a faculty task force
to do this. The same taslf fo'TC'p. could evaluate how well the University is achieving
thQse goals and meeting those benclunarks. When this infunnation is in hand, we can
discuss what's needed to, improve our performance. If reorganization is required, we
canthen ~~ertak~ it with spedfic objectiv~in uLind.
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Relationships of Some of the Professional Units
to the Core Disciplines

in the Biological Sciences at the U of M

Biomedical Engineering
(ITlMedlcal School)

Other

Bell Museum

Fisheries & Wildlife
(CNR)

Food Sci. & Nutr.
(CHEICOAFES)

Medical School
(AHC)

Horticulture,
Agron9"'Y

(COAFES)
~

Pharmacy
(AHC)

~.Sc.-L
~

IutG(lf\

r~tJ:r
l..oPv$

cp~
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UNIVERSITY OF MINNESOTA

Twin Cities Campus

December 21, 1995

Office of the Dean

College ofBiological Sciences

123 Snvder Hall
1475 Gonner Avenue
St. Pall I. MN 55108-1095

612-624-2244
Fax: 612-624-2785

Memo To:

From:

Subject:

Faculty in the Biological Sciences

Biological Sciences Policy Council ~

Robert Elde, Chair and Dean, College of Biological SCience~
Mark Brenner, Acting Vice President and Dean, Graduate School
Frank Cerra, Dean, Medical School
Richard Elzay, Dean, Dental School
Michael Martin, Dean, College of Agricultural, Food and Environmental Sciences
Harry Orr, Special Advisor to the Dean, Medical School
Norma Allewell, Vice Provost, Arts, Sciences and Engineering (ex officio)

Committee to Review Perceptions of the Biological Sciences

In response to concerns about the perceived decline in the impact of our institutional efforts in
the core disciplines of biology, we have appointed a committee whose task will be to review the
validity of these perceptions. This committee will be chaired by Regent's Professor Ronald
Phillips (Agronomy & Plant Genetics; College of Agricultural, Food & Environmental Sciences)
and will include the following members:

Dwight Anderson
Judith Berman
Tom Hays

Horace Loh
Larry Mackay

David Tilman

Clare Woodward
Chris Wylie

Professor, Oral Sciences, Dental School
Asst. Professor, Plant Biology, College of Biological Sciences
Assoc. Professor, Genetics and Cell Biology, College of Biological

Sciences
Professor & Head, Pharmacology, Medical School
Professor, Food Science and Nutrition, College of Agricultural,

Food and Environmental Sciences .
Professor, Ecology, Evolution and Behavior, College of Biological

Sciences
Professor, Biochemistry, College of Biological Sciences
Professor, Pediatrics, Medical School and Center for Developmental

Biology

We are asking this committee to address two broad questions. First, what are the boundaries that
define the core disciplines of biology at the Twin Cities Campus? Second, is the perceived
quality of the core of biology valid, and if so, what are the elements that contribute to this
perception? The report of the committee will be due on February 1, 1996.

We will provide the committee with background information that includes the reports of several
past studies of the biological sciences on the Twin Cities Campus. However, we are not asking
the present committee to summarize the past studies. Similarly, we are not asking the present
committee to provide a plan for action. If called for, such a plan will be developed during an
ensuing phase by a widely representative committee and subcommittees.

c: President Hasselmo
Provosts Allen, Brody and Shively



lTNIVERSITY OF MINNESOTA

Twin Cities Campus

February 2, 1996

Department ofAgronomy and
Plant Genetics

College ofAgriculture

4Jl Borlaug Hall
1991 Buford Circle
St. Paul. MN 55108-6026

612-625-7773
Fax: 612-625-1268

To: Deans' Biological Sciences Policy Council

From: Ronald L. Phillips, Chair, Biological Sciences Enhancement Committee, Phase I

Members: Dwight Anderson (Oral Sciences - Dental School), Judy Berman (Plant Biology - CBS),
Tom Hays (Genetics and Cell Biology - CBS), Horace Loh (Pharmacology - Medical
School), Larry McKay (Food Science & Nutrition - COAFES), David Tilman (Ecology,
Evolution, & Behavior - CBS), Clare Woodward (Biochemistry - CBS), and Chris Wylie
(pediatrics - Medical School)

Re: Phase I report

Attached is the report of our committee addressing the Deans' Council charge to define the core of
biology at the University of Minnesota, to make the case for any recommended change in the conduct
of biological sciences at the University (Twin Cities), to give our existing impressions of basic
biological sciences at the U of M, to define the boundaries for future considerations of change, and to
address issues in regard to public relations, visibility, infrastructure, and the reward system. The
committee considered all of these issues and the report is a consensus opinion reflecting on these
issues, either directly or indirectly.

The committee considers the review process that has been initiated by the Deans' Council as an
important opportunity for the faculty to provide input on how to enhance the focus on the biological
sciences at the University. Although we embrace the idea that much of the success of our programs
depends on the inner striving of individual faculty, staff, and students to contribute to society's needs,
we also believe that changes in attitude and organizational structure can significantly enhance our
research, teaching, and service in the biological sciences. Much of agriculture and medicine now
depend on the basic biological sciences, thus making imperative the need for coordination.

The committee met six times for a total of 18 hours in group discussion. Several previous documents
were reviewed, including the National Research Council Report on Postgraduate Programs, the Speaks'
Report, the Cluster Planning of Curriculum and Teaching in the Biological Sciences Report, the CBS
Mission and Approved Goals Statement, and several others.

Our report focuses on two major issues: I) a commitment to unification ("looking at biology as a
Whole"), and 2) a commitment to quality. We recognized early that the current College of Biological
Sciences has about 90 faculty whereas most reports indicate that there are at least 1200 biologists at
the University. In a time of limited resources, and without a bright prospect for reversing the trend,
the committee readily concluded that the luxury of more or less independent decisions by the various
colleges with biologists on their faculty is no longer an option. Therefore, unification in the decision
making process is essential to maximize our resources in the future. Because the decisions will be
even more consequential than in the past, we believe the faculty must be expected to assume the key
role in initiating new directions and in assuring quality. The report addresses these central issues and
recommends a unit of Basic Biological Sciences which builds on the current CBS.

Issues of quality were central to our discussions and surfaced in regard to focus, productivity,
interactions, expectations, visibility, and physical proximity issues. We call for an expanded role of
faculty in advising the administration on these aspects.

We hope the perspectives and visions provided in this brief report will be useful in guiding you in
taking the next steps in this important assessment on how to maximize the contributions of the
University's biological sciences to the State of Minnesota and beyond. Our committee is available to
meet with the Deans' Council whenever appropriate.



l5i1 UNIVERSITY OF MINNESOTA
'Twin Cities Campus

Report of the Biological Sciences Enhancement Committee Phase I:
Perceptions and Scope of Biological Sciences at the University of Minnesota

This committee was asked to report our perceptions of the core biology programs at the
University of Minnesota, Twin Cities, and to delineate the scope of units which should be
included in any efforts to reorganize biology.

Our perception of core biology research and teaching is that there are many positive features.
However, there are the following serious problems which would be addressed by a university-wide
unification of basic biology.

1. The University suffers from the lack of a cohesive, University-wide overview that reflects
the broad interests of basic biology. The lack of a coordinated effort has resulted in
unnecessary competition between units involved in research and teaching of basic
biological sciences. This affects allocation of resources as well as establishment of policies
that guide development of important areas of basic biology. The result has been a
proliferation of areas of biology research and a duplication of efforts in biology teaching.

2. The University has a large number of faculty whose research programs in basic biology are
higWy respected. However, our reputation in many research disciplines is considerably
diminished by dispersion of individual scientists in these disciplines among a number of
departments, colleges and campuses. These disciplines are often the very ones that
individual colleges are trying to enhance or develop, but in an uncoordinated fashion. The
physical distance between individuals working in the same disciplines, and the lack of
administrative coordination between their academic units, imposes a competitive
disadvantage in relation to biological sciences research programs at other universities.
Graduate programs, collaborative research and grant applications, undergraduate teaching,
and faculty recruitment are disadvantaged by this dispersion in many instances.

3. The University has had problems retaining and attracting exceptional faculty. A number of
important, visible positions have been filled by internal promotions, instead of bringing in
new scientists with outstanding reputations to enhance our visibility. In addition there is
variability across the Biological Sciences in the standards used for the granting of tenure.

4. The University has created incentives for colleges to proliferate biology courses that
compete for the same student population and involve a duplication of faculty efforts.
Responsibility Centered Management, as it relates to teaching efforts, may stimulate
similar unhealthy competition between units within the University. Students often are
attracted to programs that appear to have reduced requirements. Thus the system could
provide incentives to departments and programs to attract more students by relaxing their
standards. Such systems will contribute to duplication of effort and will defeat efforts to
improve quality.
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With these problems in view, we recommend that core biology at the University of
Minnesota be unified to achieve the following Goals:

1) Create a single unit of Basic Biological Sciences responsible for teaching and
research of basic biology. This should eliminate duplicative efforts in basic biological sciences
by ensuring that resource allocation, hiring decisions, and planning are carried out in a
coordinated fashion that benefits the University-wide interest in basic biology. This unit should
provide a simpler administrative structure that facilitates interdisciplinary research efforts and the
emergence of new areas of research expertise, while supporting areas of research strength. The
unit should enhance the current excellent biology teaching infrastructure so that it supports those
with primary responsibility for developing and implementing the professional, graduate and
undergraduate foundation curriculum in basic biology.

2) Facilitate the physical regrouping of biologists with common interests and
research technologies to optimize existing and potential collaborations. Under any
reorganization plan, faculty should be grouped to build critical mass in current research strengths
which explore common concepts and utilize related technologies. This would maximize research
and teaching interactions and thereby increase the visibility of important programmatic areas
already present within the University community. Any physical reorganization should start with
proposals from the faculty and should result in positive change for individual faculty members.

3) Establish a common culture of high expectations of quality and productivity in
the new single unit of Basic Biological Sciences. The administration should provide greater
leadership by stimulating and rewarding quality, facilitating faculty development, and ensuring
that the atmosphere, environment and infrastructure facilitates a high level of effective effort in
scholarly research and teaching. Graduate and post doctoral students represent an essential part
of the scientific engine that drives scholarly output. Enhanced recruitment procedures and
reduced University impediments (e.g. escalating fringe benefit costs) should be explored.

4) Recruit and retain outstanding faculty who have international reputations.
Renowned department heads and rising stars should be recruited to lead in new areas and to
emphasize quality; a result would be to increase the visibility of the institution in cutting edge
disciplines. A special recruitment, retention and awards committee should be established for
these purposes.

5) Create a feeling of community amongst all biologists at the University. The
unification of basic biologists should be a first step in the rejuvenation of biology. We should
take this opportunity to sponsor efforts that bring basic biologists together on a regular basis.
Examples would be: a major pan-biology lecture series featuring prominent biologists; an annual
series of lectures on a topic of emerging significance by a distinguished biologist given at a level
for all biology students and faculty; and a public lecture series on biology topics of general
interest.

6) .Move forward expeditiously. The unification of biology should not be delayed by
years of discussion, followed by years of refurbishment or building. If external perceptions
about our research quality are to improve within the next five years, then changes need to be
implemented soon. Once a clear commitment to unify biology is made, physical relocation could
precede the fmal administrative restructuring process.

The proposed reallocation of physical space in the AHC offers a unique opportunity for
change. The new biomedical sciences building has created a large amount of space on the
Minneapolis Campus. The proposed merger between the University Hospital and the Fairview
System will generate another large unit of available space in Minneapolis. We strongly
recommend that the utilization of this space should be considered within the context of the
unification of biology.
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7) Form a Biolo2ical Sciences Coordination Council composed of elected faculty.
Faculty should be involved in overseeing the present and future directions of Biological Sciences.
The Council should be responsible for eliminating and avoiding redundancy of efforts in
curriculum planning and forward strategic planning as well as evaluating tenure cases to ensure
that tenure standards are consistently maintained across the basic biological sciences. Deans,
department heads and other administrators would be expected to be responsive to the advice of
this council.

8) Improve our communication of biological science to the general public by
dedicating resources for the continuation and enhancement of a unified outreach program. The
sustainability of biological sciences efforts depends on providing education on various aspects of
biology and on effective transfer of technology and its implications.

Scope of Unification

Unification of the basic biological sciences requires that a new unit be established that
contains basic biologists with interests that span the range from molecular to cellular to
organismal to ecosystem biology. Only a single unit that spans the full breadth of basic biology
can assure the level of coordination, high standards and long-term flexibility that is needed to
attain and sustain nationally/internationally recognized strengths in the biological sciences. The
faculty of this unit would detennine the scope, direction, and content of the discipline of biology,
including undergraduate foundation courses in biology, graduate education in the basic
biological sciences, and planning of resource allocation, hiring, and future directions for basic
biology on both campuses. The teaching responsibilities of this unit would include
undergraduate foundation courses in basic biology, graduate programs in biology, and basic
biology courses that meet the needs of AHC, COAFES, Natural Resources, CLA, and other
units.

At the present time, the core faculty in biology are dispersed among more than 35
departments in more than six colleges on two campuses that report to three different Provosts.
The following is a partial list of departments or programs that contain basic biologists:

Agronomy and Plant Genetics (Agriculture, Food, & Environmental Sciences)
Animal Science (Agriculture, Food, & Environmental Sciences)
Bell Museum of Natural History (Natural Resources)
Biochemistry (Biological Sciences)
Biochemistry (Medical School)
Biological Process Technology Institute (Biological Sciences)
Biomedical Engineering (Medical School)
Cell Biology and Neuroanatomy (Medical School)
Chemistry (Institute of Technology)
Earth Sciences, School of (Inst. of Technology)
Ecology, Evolution and Behavior (Biological Sciences)
Electron Microscopy, Laboratory of (Biological Sciences)
Entomology (Agriculture, Food, & Environmental Sciences)
Fisheries & Wildlife (Natural Resources)
Forest Resources (Natural Resources)
Food Science and Nutrition (COAFES and College of Human Ecology)
Genetics and Cell Biology (Biological Sciences)
Horticultural Science (Agriculture, Food, & Environmental Sciences)
Human Genetics (Medical School)
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Laboratory Medicine and Pathology (Medical School)
Landscape Arboretum (Horticultural Science)
Lirnnological Research Center (Earth Sciences)
Microbiology and Immunology (Medical School)
Neurology (Medical School)
Oral Sciences (Dentistry)
Other clinical departments with biological research faculty
Pediatrics (Medical School)
Pharmacology (Medical School)
Physiology (Medical School)
Plant Biology (Agriculture, Food, & Environmental Sciences and College of Biological
Sciences)
Plant Pathology (Agriculture, Food, & Environmental Sciences)
Plant Molecular Genetics Institute (Biological Sciences and Agriculture, Food & Environmental
Sciences) -
Saint Anthony Falls Hydraulic Laboratory (Civil Engineering)
Soil Science (Agriculture, Food, & Environmental Sciences)
Veterinary Medicine (Academic Health Center)
Water Resources Research Center (Natural Resources)

The unification of biology should encompass basic core biologists in these and additional
departments on both campuses. These departments range from programs that contain only one or
two basic biologists to ones in which all faculty are basic biologists. Essentially all faculty in the
current CBS units (Biochemistry, Ecology, Evolution and Behavior, Genetics and Cell Biology,
Plant Biology, and other CBS institutes and programs) are basic biologists, as are most faculty in
the basic science units of the Medical School (Biochemistry, Cell Biology and Neuroanatomy,
Microbiology and Immunology, Pharmacology, and Physiology), and as are a large number of
faculty in some COAFES departments (Agronomy and Plant Genetics, Entomology, Fisheries
and Wildlife, Forest Resources, Horticultural Sciences, Plant Pathology, and Plant Biology).
Basic biologists in these programs are the faculty who should be most involved in planning the
unification of biology, but the unification should also consider and include basic biologists from
other programs, including, but not limited to, those listed above.

In establishing this new unit in biology it is critical that its faculty span the range from
molecular to cellular to organismal to ecosystem biology. It will be necessary, within this range,
for faculty to be organized into areas of focus. These foci should be sufficiently large to
minimize administrative costs yet sufficiently cohesive to provide areas in which we can further
develop nationally recognized programs. For these areas of focus to be effective, it is desirable
that members of a given area of focus be housed near each other, such as in adjacent laboratories
in the same building, and not be spread across two campuses as at the present time.

Conclusion

Unification should generate a new feeling of community amongst all biologists by encouraging
communication across this large group of faculty. This sense of common purpose and contribution
would improve the effectiveness of University-wide efforts. New approaches that provide win-win
solutions will be needed to accomplish this very important goal.
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960226
Draft: Key Components to Enhancing Undergraduate Programs in the Biological Sciences,
as Identified by the BSPC

RE: Biological Sciences Undergraduate Programs

Per our discussion of February 19, here's what I believe we discussed.
Addressing issues related to biological sciences may be best handled in
increments. Thus, reforms in the way we offer undergraduate education is worthy
of immediate attention. Here is a conceptual framework for a new approach to .
undergraduate programs in biological sciences at the University of Minnesota.

• We will develop a single corridor into biological science at the University
and it will be through the College of Biological Sciences (CBS).

• CBS will be responsible for coordinating the offering of all core or
foundation biology coursework.

• Each college with programs which rest on this foundation will assign
(contribute, allocate) a prorated share of teaching effort (in FrE'S) to the
core teaching effort. Faculty lines will remain in their home college.

• Only "master teachers" will teach in the core. These will be our best and
will be recognized and rewarded for this distinction. A limited number of
faculty will be designated "master teachers" and we will request funds for
special stipends for each (say $3,000 per year).

• All core courses be approved by a program coordinating committee based on '
pre-established criteria (much as CLE courses are).

• We will advertise and recruit for this program as the singular platform for
biology here.

• After discussions with administrators and faculty and appropriate adjustments,
~e will appoint a small implementation taskforce. This taskforce will begin
restructuring the curriculum in a way consistent with the above framework and in
the context of semester conversion.

MVM:kd



UNIVERSITY OF MINNESOTA

Twin Cities Campus

June 19, 1996

Office of the Dean

College of Biological Sciences

/23 Snyder Hall
/475 Cortner Avenue
St. Paul. MN 55/08-/095

612-624-2244
Fax: 6/2-624-2785

Memo To: Interested Faculty and Staff

From: Robert Elde, Dean, College of Biological Sciences, and(;// f// -
Chair, Biological Sciences Policy Council =j?h~

Subject: Draft for Reorganization of the Biological Sciences

Attached is the draft prepared by the deans of the Biological Sciences Policy
Council* entitled"A Plan to Reorganize the Biological Sciences at the
University of Minnesota." We invite your comments and criticism. Faculty and
staff in the College of Biological Sciences have read an earlier version of this
draft. The present document has been modified in part in response to the
comments from CBS. We now seek your comments, as members of the community
of biologists at the University of Minnesota, to frame the discussions that are
needed in order to develop a more complete and final proposal.

Points four (research in core disciplines) and five (administrative structure)
of "Part II: Proposed Solutions" are the least developed at this point and will
be the primary focus of a retreat of the BSPC and the Provosts in early July.
The Council is particularly interested in comments regarding these sections.
You are encouraged to respond to this draft individually or with groups of
colleagues to me via e-mail (belde@biosci.cbs.umn.edu) by June 30th.

* Members of BSPC: Robert Elde (Chair), Frank Cerra, Michael Martin, Mark
Brenner, Richard Elzay, Norma Allewell (ex-officio), Harry Orr (ex-officio).
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A Plan to Reorganize the Biological Sciences
at the University of Minnesota

Part I: Statement of the Problem

The development of modem biology has been one of the great success stories of the
twentieth century. Public concerns about issues such as health, population, food supplies, quality
of life and the environment have resulted in an unprecedented public investment which continues to
this day, despite downturns in funding in all other areas. Interdisciplinary research and
simultaneous advances in the physical sciences and engineering have generated new approaches
and new questions. Many age old questions have been answered and new discoveries have
changed our understanding of our bodies and minds, our awareness of our environment and the
practice of medicine and agriculture forever. Most important, the intellectual framework of biology
has undergone radical restructuring so that it is now based on levels of organization rather than
taxonomy.

Although there are many biologists at the University of Minnesota, the organization of
biology here has not kept pace with these changes. One of the great themes in the development of
twentieth century biology has been the unification of previously distinct fields. However, biology
at the University is dispersed across the three provostal units, many departments and an even larger
number of graduate programs. As a result, our collective efforts lack intensity, policy decisions
frequently do not make use of the collective wisdom of the biological community and redundancy
at every level dissipates our financial resources.

The effects of this disorganization are manifold. Because biology does not have a high
profile at the university, the number of undergraduates majoring in biological disciplines lags far
behind the national average. Although the economy of Minnesota depends heavily on health care,
agriculture, natural resources, we are not generating the number of sophisticated graduates in
biology required to bring these industries into the twenty-first century. We recruit relatively few
outstanding graduate students and as a result we are not as successful as we should be in
competing for training grants. Although we continue to attract strong junior faculty, we have a
great deal of difficulty in recruiting and retaining outstanding senior faculty. Only three biologists
are members of the National Academy. Our faculty compete well for individual research grants,
but we do not fare as well collectively. Our average ranking in the core disciplines in the
biological sciences in the recent report (1993 study, published in 1995) from the National Research
Council (NRC) was 36. We receive no institutional support from the prestigious Howard Hughes
Medical Institute and federal support for multi-investigator research programs as opposed to
projects of individual investigators is modest. This will become increasingly problematic since
federal policy appears to be shifting towards increased support of multi-investigator programs.

The Core Disciplines in Biology:

One of the fundamental problems in the organization of biology at the University of
Minnesota is the failure to distinguish at the policy-making level the core disciplines of biology
from the professional disciplines or "applied" biology. The core disciplines deal with fundamental
questions of mechanism at the molecular, cellular, genetic, organismal, ecological and evolutionary
level.

Questions at the molecular level include:
How do biological molecules recognize and interact with each other?
How do enzymes catalyze reactions?
How is light used in photosynthesis?
How are electrical potentials generated across cellular membranes?
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Questions at the cellular level include:
How do cells recognize each other?
How do cells move?
How do cells divide?
How do materials enter and leave cells?
How are these processes controlled?
How are nerve impulses transmitted?

Questions at the genetic level include:
How is genetic infonnation encoded?
How is genetic infonnation transmitted from parents to offspring?
How is genetic information expressed in an individual?
How is the expression of genetic infonnation regulated?

Questions at the organismal or systems level include:
How do genes control the development of an organism?
How do honnones act?
How does the immune system work?
How is movement initiated and controlled?
How do we (and other organisms) see?
How do we feel pain?
How do size and shape of organisms relate to their other life history characteristics?
How does behavior affect life history evolution?

Questions at the ecological level include:
How do physical and biological factors interact in shaping an

ecological community?
How does diversity benefit an ecological community?
How does an ecological community adapt to environmental changes?
How do behavioral interactions influence population and community dynamics?

Questions at the evolutionary level include:
How do new species originate?
How doe existing species avoid extinction?
How do the mechanisms of evolution shape the patterns and processes of all

biological systems?
How do phylogenies reflect environmental and biogeographic histories of the

earth's biota?
How does knowledge of phylogenies make possible an understanding of

evolutionary processes?
Note that all of these questions begin with "how". The core disciplines of biology are

concerned with general principles and the "rules" that govern the operation of biological systems.
The great advances in biology in this century have resulted from the tremendous progress that has
been made in being able to frame and address these questions. Since all biological systems obey
these "rules", this new understanding has in tum had enonnous impact on how we develop public
health policy, diagnose and treat disease, develop new varieties of plants and animals in agriculture
and evaluate and manage our environment. The core biological sciences are the engine that drives
development in all of the applied biological sciences.

Because the University of Minnesota is a land grant institution, founded to meet the
immediate needs of the state as perceived by its citizenry and their elected representatives, the
development of applied biology has been emphasized. We have invested heavily in the
professional disciplines in the schools of human and veterinary medicine, dentistry, nursing,
pharmacy, public health, agriculture and natural resources. Development of the core biological
disciplines has not kept pace. Yet they are critical in determining our national and international
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reputation; our ability to recruit outstanding undergraduates, graduate students, postdoctoral
fellows and faculty members; and to keep the applied biological sciences at the cutting edge.

The Speaks Report:

The last major examination of the organization of biology on the Twins Cities campus was
in 1985, when the Speaks committee, comprised of 14 faculty from departments ranging from
Nursing and Communication Disorders through Biochemistry and Ecology and Behavioral
Biology to Animal Sciences and Forest Resources, was charged with "evaluating the potential of
research and graduate training in biological/life sciences at the university" and recommended
several "mechanisms for helping us achieve this potential".

This committee identified four major problems: national rankings, number of high quality
applicants to many graduate programs, faculty morale and the number of "stars" in the
biological/life sciences. These are still considered to be the major problems today.

The Speaks committee made two broad general recommendations:

1. Faculty and administrators must develop clearly defined goals for the biological/life
sciences.

2. The University should explore ways to promote recognition of the excellence that
currently exists within the community of scientists in the biological/life
sciences.

This committee also made many specific recommendations about mechanisms to improve
and motivate the faculty, support for graduate students and graduate programs, direct support for
research and equipping teaching laboratories. Many of these recommendations required new
investments and only three have been carried out. Teaching laboratories are better equipped, the
Dean of the Graduate School is now also Vice President for Research, and, for better or worse, we
still have two Biochemistry departments.

The conclusions of this committee concerning the organization of the biological sciences are
of particular interest. They are summarized below:

1. Basic biology requires strong core units in a college that is administratively outside
the IAFHE (now COAFES) and the Health Sciences.

2. In addition, research and education in basic biology should continue within the
IAFHE, Health Sciences, IT and other units.

3. The strengthening of basic biology should not be at the special expense of applied
biology.

4. The basic biology core must include a strong unit in biochemistry.
5. A much higher level of consistent interaction between the physical and biological

sciences must be achieved.
6. Strength in basic biology must be maintained on both the St. Paul and Minneapolis

campus.
7. The system must have increased flexibility to facilitate the initiation, early growth

and--when appropriate--the disappearance of innovative research enterprise.
8. Communication among administrators and faculty in the biological/life sciences

should be fostered.
9. Recognition of the importance of research should be incorporated into the

University's administration.



Draft, printed on 6/19/96 Draft for Discussion and Comment page 4

10. The important role of the IAFHE, Health Sciences, and CBS in providing
professional training and outreach to the state and nation should be recognized
and supported.

In a sense, the development of biology on the Twin Cities campus in the intervening ten
years has basically been consistent with, if not driven by, these recommendations. There is strong
basic biology in CBS, the Academic Health Center, COAFES and IT. Applied biology has
flourished across the campus. However, the lack of integration of the basic biological units, and
the lack of communication at the policy level between basic and applied units has resulted iI) the
whole being less than the sum of its parts. Furthermore, the duplication of core biology in several
units is much more difficult to justify in a time of diminishing resources at every level than it was
in 1985, when the noose was just beginning to tighten.

The Phillips Committee:

In the fall of 1995, the three Provosts directed the Biological Science Policy Committee,
comprised of the Deans of COAFES, CBS, the Medical School, the Graduate School and the
Dental School (representing the Applied Health Sciences), to re-examine the organization of
biology. As a first step, the Council appointed a committee of nine eminent scientists, three from
the Academic Health Center, four from the College of Biological Sciences and two from COAFES,
to define the core of biology at the University of Minnesota, give its impression of the basic
biological sciences on the Twin Cities campus, make the case for any recommended changes,
define the boundaries for future considerations of change and address issues in public relations,
visibility, infrastructure and the reward system.

This committee identified four problems:

1. The lack of a cohesive University-wide overview that reflects the broad interests of
biology that results in duplication and unproductive competition at the levels of
both teaching and research.

2. Dispersion of faculty across administrative units and campuses disadvantages us at
every level.

3. Many efforts at recruiting and retaining exceptional faculty fail.
4. The inadvertent development of incentives to duplicate courses, particularly RCM,

threatens to increase course duplication and diminish quality.

The report emphasized the need for a commitment to unification, particularly in making
policy decisions, and a commitment to quality in several areas--focus, productivity,
interactions, expectations, visibility and physical proximity.

It made the following specific recommendations:

1. Create a single unit of Basic Biological Sciences responsible for teaching and
research of basic biology.

2. Facilitate the physical regrouping of biologists with common interests and research
technologies to optimize existing and potential collaborations.

3. Establish a common culture of high expectations of quality and productivity in the
new single unit of Basic Biological Sciences.

4. Recruit and retain outstanding faculty who have international reputations.
5. Create a feeling of community amongst all biologists at the University.
6. Move forward expeditiously.



Draft, printed on 6/19/96 Draft for Discussion and Comment pageS

7. Form a Biological Sciences Coordination Council composed of elected faculty.
8. Improve our communication of biological science to the general public.

The committee also pointed out that the faculty in biology are dispersed among more than
35 departments in more than six colleges on two campuses reporting to three different provosts. It
recommended the organization of faculty in the core disciplines into areas of focus, with members
of a given area of focus located in physical proximity.

There are many common themes in the Speaks and Phillips Report. Both reports make a
clear distinction between basic and applied biology and emphasize the dependence of applied
biology on basic biology. Both recognize the tension in supporting both basic and applied biology
adequately. Both recognize the need for a strong unit dedicated to basic biology. Both recognize
the two campus problem; however, while the Speaks committee compromised by recommending
that strength in basic biology be maintained in both Minneapolis and St. Paul, the Phillips report
advocates judicious grouping of biologists with common interests in the same physical location.

Other Institutions:

In thinking about how biology should be organized at the University of Minnesota, it is
instructive to examine institutions that are ranked more highly. The rankings of the top 20
institutions in seven of the core biological sciences from the 1995 National Research Council study
are listed in Table 1 (appendix). Public institutions are shown in bold.

The major public institutions that we would like to emulate in the core biological sciences
clearly include the University of California at Berkeley, San Francisco, San Diego, and Los
Angeles; University of Wisconsin at Madison; University of Washington at Seattle; University of
Illinois at Champaign-Urbana; and University of Michigan at Ann Arbor. Institutions whose
rankings have improved dramatically since the 1983 NRC review also warrant attention; these
include the University of California at San Francisco, University of Colorado, Washington
University and University of Texas Southwestern Medical Center.

Which medical schools might we use as models? Of the many ratings, one of
the most relevant to the core biological sciences is the list of medical schools recently awarded one
of the new series of institutional grants from the Howard Hughes Medical Institute that are
designed to strengthen core disciplines in the basic sciences. (See Table 2, appendix)

Note that a number of public institutions are ranked in the top twenty in the NRC rankings
and also received HHMI institutional grants; for example, the Universities of California at Los
Angeles, Washington, Wisconsin, Colorado, Iowa and North Carolina. Clearly, at these
institutions there is a synergy between excellence in the biological sciences disciplines and
excellence in medical education. Further, the University of California at Berkeley is not a medical
school and yet, through other Hughes programs has 6 HHMI Investigators and is also highly
ranked in biological science disciplines by the NRC.

How do these institutions differ from the University of Minnesota? Some are larger
universities, with proportionally larger investments to make in biology. For example, the WARF
fund at the University of Wisconsin generates millions of dollars of revenue each year that are used
to support faculty research in biology. When excellence is achieved at smaller institutions, for
example, the Universities of North Carolina and Iowa, the institution has generally made a
disproportionate investment in the fields in which it has achieved excellence. Reorganization is
often the key to success; for example, Berkeley underwent major reorganization in biology, during
a period when biology at Minnesota has been relatively stagnant. Others such as University of
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California at San Francisco, Washington University and the University of Washington at Seattle
have been in a period of rapid growth and have benefited from extensive funding from the Howard
Hughes Medical Institute and strong ties to industry - Genentech at the University of California at
San Francisco and Microsoft at the University of Washington. Both mechanisms have allowed
these institutions to respond to the changing nature of biology. For some, improved rankings
correlate with the presence of Nobel prize winners; for example, the University of California at San
Francisco, University of Colorado and University of Texas Southwestern Medical Center.
Frequently, the presence of a Nobel prize winner has provided justification for the highly visible
development of a specific field (or vice versa).

Many of these institutions invested in key fields much earlier than the University of
Minnesota. Frequently, development in a new field was linked to the development of an Institute
which provided a scientific focus as well as a focus for fund-raising. For example, critical hires in
the central approaches of structural biology, macromolecular X-ray crystallography and nuclear
magnetic resonance spectroscopy, were made in the late 1960s and early 1970s, respectively, in
many institutions, while the corresponding hires were not made in Minnesota until the early 1980s
and late 1980s, respectively. Similarly, in the early 1980s, when many institutions were building
up molecular biology, Minnesota spent its efforts wrangling over administrative structure and hired
less than a dozen people in a field that has become the foundation for virtually all subsequent
developments. Neurobiology and immunology have experienced similar delays.

Few of these institutions encompass the breadth of mission on a single campus that exists
on the Twin Cities Campus. Within the California system, UCSF is the focus for biomedical
research while agriculture is concentrated at Davis. Similarly, in Washington, North Carolina and
Michigan, agriculture is localized in the state university system, rather than in the flagship
universities. In contrast the biologists on the Twins Cities campus have several separate missions 
undergraduate, graduate, and professional education; biomedical, agricultural and natural resources
research. One obvious lesson is that we may need to decide where we want to excel and stop
trying to be good at everything.

In addition, the four mile separation between the Minneapolis and St. Paul portions of the
Twin Cities campus creates a difficult organizational problem that continually generates barriers to
communication, interaction, and synergy and hence is a prescription for redundancy. It also
separates the St. Paul faculty from most of the undergraduate student body as well as the General
Biology teaching laboratories.

Many top-ranking institutions have developed "umbrella" graduate programs that provide
broad training to entering students and allow the student to defer the decision on specialization until
they have acquired a broad perspective. Most institutions that have instituted these programs report
a dramatic increase in the quality of applicants and matriculants. These programs are most
advantageous to institutions that are trying to develop strong programs in emerging disciplines
such as the neurosciences and developmental biology which combine the approaches of more
established disciplines.

In many of the top-ranking institutions, the most distinguished scientists teach both
undergraduates and graduate students. For example, at the University of Michigan, the
Department of Biological Sciences, organized administratively through the Medical School, is
responsible for all undergraduate and graduate education at Michigan. This is true here for
Ecology, Evolution and Behavior, our highest ranked department in the biological sciences.
However, in other areas, such as Biochemistry and Cell Biology, there has been a differentiation
of mission, with faculty in the medical school teaching only graduate students and professional
students in the health sciences, while faculty in the College of Biological Sciences are solely
responsible for undergraduate education and have varying involvement in teaching graduate
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Minnesota's NRC rankings generally slipped between 1983 and 1995. For example,
Biochemistry was ranked 28th in 1983 while Biochemistry and Molecular Biology was ranked
39th in 1995. Arguably, one of the factors that hurt us here was the lack of a concerted
institutional response to developments in Molecular Biology in the 1970s. As an institution, we
need to develop administrative structures that can respond more rapidly to change, since one of the
messages that emerges from the NRC rankings is that the institutions that are highly ranked in a
given field are those that recognized the opportunity early. Unless changes are made,the
University of Minnesota will slip further and further from the cutting edge of biology. This is
something we cannot afford to do, given our institutional investment and the importance of biology
intellectually, economically and socially.

The departments in which faculty in the core disciplines of biology are concentrated are
aging and growing smaller, since few new hires have been made in the past ten years, some
outstanding younger faculty have been recruited away and there are an increasing number of
retirements where faculty have not been replaced. As the reputation of the University in biology
declines, the resources available for new hires will decline, as will our ability to recruit and retain
outstanding faculty.

The College of Biological Sciences has already reached a critical state. The projected
retrenchments over the next five years will almost preclude hiring any new faculty with College
funds. During this period there will likely be at least 9 retirements, bringing the total number of
faculty in the College down to 75. This is simply not a situation in which excellence in either
teaching or research can be sustained in a field that is changing as rapidly as biology.

Prospects in the Medical School for the core disciplines in biology are also uncertain. The
pressure of increased competition and declining revenues has forced an emphasis on research with
more direct clinical applications rather than fundamental mechanistic studies. As in the College of
Biological Sciences, faculty with these interests are declining in numbers and increasing in age and
feel badly tom between their allegiance to their discipline and the obvious need to move in the
direction that the Medical School appears to be moving. Some would also like to have more
contact with students within a disciplinary context than is possible at present. Since excellence in
medical education is generally coupled with disciplinary excellence. as the recent HHMI awards
illustrate, resolving these tensions would strengthen both the Medical School and the disciplines.
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The overall goal of the reorganization of the biological sciences is to increase the quality of
the disciplines that represent the core of biology. At present, and with few exceptions, the core
disciplines are too weak to be nationally competitive. This is due, in part, to a failure of the
University to designate responsibility for the disciplines as currently recognized. Major new
disciplines within the core of biology have arisen over the past three decades (i.e., molecular
biology, cell biology, neurobiology). They arose, not surprisingly, because leading research
universities canonized them as disciplines and new scientific societies were born and now thrive.
During this thirty year period, the University of Minnesota failed at an institutional level to support
adequately these now mature disciplines. The University chose to pretend that previously
important departmental structures could embrace the newly emerging disciplines. However, some
faculty who were convinced by the excitement of the new disciplines desperately sought a foothold
here at the University of Minnesota and found that our Graduate School was willing in some
instances to support what had become bonafide disciplines at other institutions as
"interdisciplinary" graduate programs here at Minnesota. Although the support of the Graduate
School was warmly received, its financial resources and influence were not sufficient to grow and
protect the new disciplines. In contrast, substantial support was generated for the new disciplines
in the biological sciences at our competing institutions.

The overall approach for the reorganization of biology is to reduce the barriers that
currently prevent realization of our potential as a community of biologists. Further, we propose
discrete mechanisms, each of which requires further examination and shaping prior to
implementation, that will lead to the unification of the faculty into entities that can deliver
significantly greater quality to our teaching, research and outreach.

For the purposes of this discussion, the non-professional, core disciplines of biology
include the following:

animal biology
behavioral biology
biochemistry
cell biology
developmental biology
ecology
evolutionary biology

general biology
genetics
microbiology
molecular biology
neurobiology
physiology
plant biology

2. Undergraduate education in the core disciplines of biology

At present, undergraduate education in biology is confusing to potential and matriculated
students because of the myriad of entry points and the plethora of courses with similar titles.
Second, the University of Minnesota Twin Cities is not regarded as an institution that provides a
high quality undergraduate education in biology by potential students and their families. If they are
seeking a high quality education at a Big Ten institution they are likely to enroll at either Madison
or Ann Arbor. The University of Minnesota is simply not viewed as a national contender in high
quality undergraduate education in biology - a fault that is exemplified by the few non-residents
that we attract to our programs. Of the state residents that we do attract, too few of them decide to
major in a biological discipline. This situation is pitiful, given that the State of Minnesota, with its
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"10,000" lakes and outdoor-oriented populace, probably inspires more budding biologists per
capita than any other state. We seem to either export that enthusiasm to our competitors or drown
it in our institutional confusion. This is unfortunate because CBS has distinguished itself in
different aspects of undergraduate education in biology, for example, in General (introductory)
Biology and with its programs for under-represented students. Interestingly, the institutions in the
NRC's roster of highly-regarded graduate programs in the biological disciplines turn out to be
institutions that are also magnets that attract undergraduate students into biology (or, vice versa).

The following measures are proposed to strengthen the curriculum for undergraduates. The
expected outcome is to increase the profile for the University of Minnesota as a major research
university with a focus of high quality instruction and research opportunities in core disciplines in
biology as well as an unusually comprehensive access to the professional disciplines in biology.

A. A single corridor into the undergraduate curriculum in biological sciences will be developed.
This corridor will be the College of Biological Sciences (CBS), and therefore CBS will become a
freshman admitting college. Other colleges presently admitting freshman who then track into
majors in the professional disciplines of biology will no longer admit these freshmen.

B. Courses in the core disciplines that are fundamental and prerequisites for courses in the core
and the professional disciplines in biology (typically 1000- and 3000-level) will be coordinated and
offered by CBS. As a group, these courses will be referred to as "Fundamentals in Biology"
followed by further descriptors (i.e., Fundamentals in Biology: Biochemistry 1234).

C. The aforementioned courses will be organized and taught by a group of "Master Professors in
Biology" that will be drawn from the faculty of CBS as well as faculty from all other colleges
offering degrees in the professional disciplines of biology. This faculty will be selected for their
prior accomplishments in scholarship and teaching, and will therefore be mid-career and senior
faculty. The distinction of Master Professor will carry an augmentation to salary in the amount of
$3000 annually (or, an equivalent sum available for discretionary research spending by the Master
Professor).

D. Each college with programs that rely upon the Fundamentals in Biology courses will assign a
prorated share of FfEs for inclusion in the group of Master Professors in Biology. Prorating will
be based upon the number of students predicted to flow through the courses in the Fundamentals in
Biology. Faculty appointments will remain within their home college. Participation in the Master
Professors program by each college will ensure that the curriculum meets the needs of students
who will track into each of those colleges.

E. The present undergraduate majors in the non-professional core disciplines of biology (i.e.,
Biology, Biochemistry, Ecology, Evolution & Behavior, Genetics and Cell Biology,
Microbiology, Physiology, Plant Biology) will be expanded to include Human Biology and
Neurobiology. The curriculum in Human Biology will focus on those aspects of biology that
interface with the social sciences (i.e., psychology, child development, sociology, geography) and
the human condition (i.e., philosophy, medicine). The curriculum in Neurobiology has been
developed by a committee chaired by Professor Richard Poppele.

F. The teaching facilities for General Biology, currently housed within Kolthoff Hall (principally
occupied by the Department of Chemistry), will be relocated to be within the community of
biologists on the Minneapolis portion of the Twin Cities Campus.

G. A major outpost of the present Office of Student Services (CBS) will be created within the
community of biologists on the Minneapolis portion of the Twin Cities Campus.
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H. A unified and vigorous recruiting program for prospective undergraduate students in both the
professional and non-professional disciplines of biology will be developed. In particular,
emphasis will be placed on the central role played by the Master Professors for the Fundamentals
in Biology courses.

3A. Graduate education in the core disciplines (doctoral training)

Graduate education at major research universities is the most important activity in
perpetuating and advancing the core disciplines through the scholarship of graduate students and
the faculty. However, many of the core disciplines in biology at the University of Minnesota
suffer by mistakenly being considered "interdisciplinary" while others have not received attention
commensurate with our competition for reasons outlined above in Part I. The goal of
reorganization of graduate programs in the core disciplines of biology is to bring clarity to the
leading disciplines in the core ofbiology in a manner such that they can be recognized as such by
prospective students, and so that they can be nurtured by a faculty and administration committed to
excellence and achievement.

The configuration of graduate programs at the University of Minnesota reflects to a large
extent, the historical, departmental structure of the professional disciplines of biology as well as
varied attempts to codify the disciplines that emerged in the core of biology during the last three
decades. As such, the list of graduate programs is long (38 programs in the Biological Sciences
Policy and Review Council) as well as confusing in names of programs and in the claims of
intellectual coverage. Intellectually, biology is unifying at an unprecedented rate in part because
genomic analysis has revealed key relationships between simple and complex organisms.
Organizationally, biology is unifying at competing universities. Thus, it is imperative that
consolidation of graduate programs in the biological sciences at the University of Minnesota
occurs, and that the basis for such unification be rational. The following approach brings about
clustering of graduate programs where the basis for clustering is a core knowledge deemed to be
common to the involved programs. A further principle for unification is a broadening of the core
curriculum for students in a given program, so that their background will be sufficient to allow for
flexibility in career options upon completion of the graduate degree.

The following programs that contain elements of the core disciplines in biology will be
asked to consider seriously the option of clustering:

Cellular, Molecular and Biomedical Sciences

Biochemistry, Molecular Biology and Biophysics
Cell & Integrative Physiology
Microbiology, Immunology and Molecular Pathology
Molecular, Cellular, Developmental Biology & Genetics
Neuroscience
Pharmacology
Plant Biological Sciences

Plant Sciences

Agronomy
Horticulture
Plant Breeding
Plant Pathology
Plant Biological Sciences
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Environmental Sciences
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Conservation Biology
Ecology
Fisheries
Wildlife Conservation
Zoology

One potential model for the clustering of graduate programs is appended to this report ("Proposal:
Formation of the Graduate Program in BioMedical Sciences").

3B. Graduate education in the core disciplines (Professional Masters in Biology
program)

A further opportunity and responsibility for the community of biologists at the University
of Minnesota is to provide options for "lifelong" learning. Some years ago graduate education was
a sequential process, with the Master's degree usually or often preceding the Ph.D. During the last
two decades in the core disciplines of biology, the number of traditional Master's degrees awarded
has fallen dramatically while the number of Ph.D. degrees has risen. With few exceptions, the
traditional Master's degree in core disciplines of biology has disappeared. We seek to address a
clear need in this area.

A significant trend in American higher education has been the return to the universities of
students who obtained BA/BS degrees some years previously. These students have typically been
employed in technical positions in industry or have been teachers at the K-12 level and from their
work experience and station in life have found renewed energy for academic pursuits. At present,
the core disciplines in biology at the University of Minnesota have little to offer these individuals.
We propose the creation of a Professional Masters in Biology Program which will offer terminal
Masters degrees in some of the fields of biology. This program will be administered by the
College of Biological Sciences and will involve faculty from several of the biologically-oriented
colleges.

*******************
The final two portions of the proposal for the reorganization of the biological sciences have not yet
been thoroughly explored by the deans of the Biological Sciences Policy Council. Only a preamble
is given for each. These items will be the focus of a retreat of these deans, the purpose of which
will be to arrive at a consensus concerning these matters. They will then be made available for
discussion and comment prior to formulating final recommendations. In the meantime, faculty are
encouraged to caucus, develop position papers on these matters and forward these ideas to the
deans.

4*. Recognition and reconfiguration of research foci in the core disciplines in the
biological sciences

It is recognized by the deans that the intensity and quality of research in the core disciplines
in biology are enhanced dramatically by the physical and intellectual environment in which the
studies are conducted. Thus, physical relocation of individuals and groups of faculty (both within
and between campuses) should be explored. It would be helpful for faculty who see the value of
regrouping to express their interest.
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5*. Administrative streamlining necessary to accomplish and sustain the above.

It is recognized by the deans that the core disciplines in the biological sciences can be
adequately supported in these times of limited and possibly dwindling resources only by the
unification of faculty into single, discipline-based departments. The deans remain open to all
suggestions on these matters.



TABLEt

Biochemistry & Molecular Biology
1 Univ. of CA-San Francisco
2 Massachusetts Inst. of Tech.
2 Stanford University
4 Univ. of California-Berkeley
5 Harvard University
6 Yale University
7 California Institute Technology
8 Univ. of Wisconsin-Madison
9 Univ. of California-San Diego
10 Johns Hopkins University
10 Columbia University
12 University of Colorado
13 Washington University
14 Univ. of California-Los Angeles
15 Duke University
16 University of Pennsylvania
17 Brandeis University
18 University of Washington
19 Baylor College of Medicine
20 U of TX-Southwestern Med. Ctr.
39 University of Minnesota

Appendix I

Neurosciences
1 Univ. of California-San Diego
2 Yale University
3 Harvard University
4 Univ. of CA-San Francisco
5 Stanford University
6 Columbia University
7 Johns Hopkins University
8 Washington University
9 Univ. of California-Berkeley
10 California Institute Technology
10 University of Pennsylvania
12 University of Washington
13 Rockefeller University
14 Massachusetts Inst. of Tech.
15 Univ. of California-Los Angeles
16 Duke University
16 Case Western Reserve Univ.
18 University of Michigan
19 Baylor College of Medicine
19 Brandeis University
34 University of Minnesota

Physiology Molecular and General Genetics

1
2
3
4
5
5
7
7
9
9
11
12
13
14
15
15
17
18
19
20
20
72

Yale University
Univ. of California-San Diego
University of Pennsylvania
Univ. of California-Los Angeles
Univ. of CA-San Francisco
Baylor College of Medicine
University of Washington
Stanford University
University of Virginia
Columbia University
University of Chicago
University of Iowa
California Institute Technology
New York University
University of Michigan
Vanderbilt University
Albert Einstein College of Med.
Mayo Graduate School
John Hopkins University
U of Illinois Urbana-Champaign
Univ. of Alabama-Birmingham
University of Minnesota

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
34

Massachusetts Inst. of Tech.
Univ. of CA-San Francisco
Harvard University
California Institute Technology
Stanford University
Univ. of California-San Diego
Univ. of Wisconsin-Madison
Yale University
Johns Hopkins University
Univ. of California-Berkeley
University of Chicago
Columbia University
University of Utah
Baylor College of Medicine
Duke University
Washington University
University of Washington
U of TX-Southwestern Med Ctr.
University of Pennsylvania
U of NC--Chapel Hill
University of Minnesota



Ecology, Evolution &; Behavior

Pharmacology
1 Yale University
2 U of TX-Southwestern Med Ctr
3 Univ of California - San Diego
4 Johns Hopkins University
5 Duke University
6 Vanderbilt University
7 Harvard University
8 U of NC-Chapel HilJI
9 University of Washington
9 University of Pennsylvania
11 Massachusetts Inst of Tech
12 Univ of Wisconsin-Madison
13 University of Michigan
14 New York University
15 Emory University
16 U of NC-Chapel Hi112

17 Stanford University
17 University of Colorado
19 University of Rochester
19 University of Iowa
21 University of Minnesota

Appendix I
Cell & Developmental Biology

1
1
3
4
5
6
7
8
9
10
10
12
13
14
15
16
17
18
18
20

Stanford University
University of Chicago
Duke University
Cornell University
Univ. of California-Davis
Princeton University
University of Washington
Univ. of California-Berkeley
Univ. of Wisconsin-Madison
State U of NY-Stony Brook
Univ. of Texas at Austin
University of Michigan

.Washington University
University of Pennsylvania
University of Minnesota
University of Georgia
Yale University
Univ. of California-Los Angeles
Univ. of California-San Diego
Univ. of CA-Santa Barbara

1
2
3
4
5
6
7
8
9
10
11
11
13
14
15
16
17
18
19
20
37

Massachusetts Inst. of Tech.
Rockefeller University
Univ. of CA-San Francisco
California Institute Technology
Harvard University
Stanford University
Univ. of California-San Diego
University of Washington
Washington University
Yale University
Princeton University
Stanford University
Univ. of California-Berkeley
Duke University
University of Chicago
Univ. of Wisconsin-Madison
Univ. of California-Los Angeles
U of TX-Southwestern Med Ctr.
Columbia University
John Hopkins University
University of Minnesota

1 School of Arts and Sciences
2 Interdisciplinary with the Schools of
Medicine, Pharmacology, and Public Health
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TABLE 2

30 Medical Schools Receiving 5-Year Awards from HHMI
to Enhance Basic Sciences (Annual Amounts>

$3,600,000
Columbia University College of Physicians and Surgeons

$3,400,000
John Hopkins University School of Medicine
Stanford University School of Medicine

$3,000,000
Albert Einstein College of Medicine
Univ. of California, Los Angeles, School of Medicine
Washington University School of Medicine

$2,800,000
Univ. of New Mexico School of Medicine
Univ. of Washin&ton School of Medicine
Univ. of WisconsIn Medical School

$2,600,000
Univ. of California, San Diego, School of Medicine
Univ. of Chicago Pritaker School of Medicine

$2,400,000
Case Western Reserve Univ. School of Medicine
Univ. of Alabama School of Medicine
Univ. of Colorado School of Medicine
Univ. of Iowa College of Medicine
Univ. of North Carolina, Chapel Hill, School of Medicine
Univ. of Utah School of Medicine
Univ. of Vermont College of Medicine
Vanderbilt University School of Medicine

$2,400,000
Duke University School of Medicine
Harvard Medical School
Northwestern University Medical School
Oregon Health Sciences Univ. School of Medicine
Univ. of Florida College of Medicine
Univ. of Massachusetts School of Medicine
Univ. of Pennsylvania School of Medicine
Univ. of Southern California School of Medicine
Univ. of Texas Medical School at San Antonio

Appendix I



PROPOSAL:

•InProgram
Sciences

Formation of the Graduate
BioMedical

leading to a Ph.D. degree in any of the following disciplines:

Biochemistry, Molecular Biology & Biophysics
Cell & Integrative Physiology

Microbiology, Immunology and Molecular Pathology
Molecular, Cellular. Developmental Biology & Genetics

Neuroscience
Pharmacology

Introduction
The granting of the Ph.D. degree is central to the teaching mission of the University of

Minnesota. As such. research based graduate education will continue to be the cornerstone of the
research enterprise at the University. However, we must realize that the face of graduate education
is rapidly changing and that our responsibilities in the educational venue leading toward the Ph.D.
degree are much broader than they ever have been. Graduates in the biological sciences are being
asked to enter a job market which emphasizes career skills not only at the research bench, but also
in public policy, law, ethics and finance, but to name a few. While our responsibilities to train
students has broadened. we are faced with the realization that the funding of biomedical sciences in
this country will be at best a zero-based enterprise. Consequently, we must develop mechanisms
which foster new initiatives in the biological science research with the potential to develop into
long-term stable lines of financial support. Mechanisms to maximize faculty interactions which
may synergize into collaborations should be identified. In order to respond to these changing
parameters. the formation of a common graduate program in BioMedical Sciences is proposed.
This program would provide for an integrated curriculum for the biomedical sciences which would
serve to bring disparate faculty groups together. The net effect would be to train Ph.D.' s more
effectively for today' s climate while increasing the interactions between faculty with common
research goals.

The General Outlines
The graduate program in BioMedical Sciences (BMS) would be an umbrella graduate

program and single entry port for students interested in careers in the biological sciences as they
apply to contemporary problems in molecular medicine. The BMS program would advertise
world-wide as the entry point for students interested in research/teaching careers in the biomedical
sciences. However, the BMS program would not grant a Ph.D. degree in BioMedical Sciences.
Instead, this graduate program would serve to funnel students into one of several existing Ph.D.
granting programs termed divisions. The BMS program would serve to coordinate the recruiting
of students who would indicate which of the degree program(s) they would like to be considered
for. A primary goal would be to not dismantle existing strong graduate programs but to meld the
programs under a single administrative umbrella which would facilitate the identification and
training of students while bringing faculty together.

To establish the BMS program. a coordinating committee comprised of department heads.
directors of graduate study and elected members at-large would be formed. This would be the
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primary governing body for the entire BMS program and would interface with the Graduate School
on administrative maners. This committee would have oversight responsibility for all facets of the
program. The BMS coordinating committee would establish numerical goals and standards for
student recruitment. the method of recruitment. develop and implement policies relatin!! to the
monitoring student progress during the degree. formulate an integrated core curriculum common to
all BMS students and establish criteria for selection and periodic evaluation of BMS faculty. A
central tenet of the BMS proposal is that there be a common entrance standard for all Ph.D.
candidates. This standard should be equivalent to the highest now in place to ensure that top-notch
students are admitted and trained. For BMS to be excellent. all divisions must recruit the best
students around the country. If a division cannot attract enough top students. its graduate pool
should diminish rather than accept lower academic quality. What is not wanted is for the graduate
pool to become the average of all programs but for the total graduate pool to become equivalent to
or better than the best we have. If a particular division cannot recruit enough high-caliber students.
then faculty in that program would rotate support from graduate student lines into either
postdoctorals or technicians. A division would not lower its standards to attain its recruiting
numbers.

Biochemistrv and Biomolecular Structure
Molecular Cell Biology and Genetics
Regulatory Biology, Microbiology and Molecular Immunology
Developmental Biology and Neuroscience

Spring Semester:

Recruiting and Training of Students
The trainin!! of !!raduate students starts with the willin!!ness of facultv to work hard and

invest time and ene"fgy into the recruitment and training process. It is important for individual
divisions to retain control of the selection of students into their discipline. The BMS program
would provide administrative and organization assistance in the advertising and recruitment of
students into each division. BMS responsibilities could include lodging and transportation services
relating to hosting prospective students, arranging for faculty interviews and tours of the campus
and Twin Cities. Divisional responsibilities would include establishment of recruitment goals, the
selection of students and identification and assignment of individual recruiters for each prospective
student. Ultimate responsibility for the recruitment process would rest with the division. It is
anticipated that the BMS program would admit between 60-75 students annually. The
establishment of the BMS program does not preclude other groups from independently recruiting
students to Minnesota. For example, training and center grants would still continue to advertise for
their particular focus. However, such recruitment methods should indicate that interested students
should apply via the BMS entry port.

An additional difference between our current method of training and BMS would be in the
teaching and laboratory rotation requirements of BMS graduate students. All BMS students would
perform laboratory rotations during their fall semester. Rotation projects would be less intense and
would last only 3-4 weeks in any individual laboratory. This would allow 3-4 rotations per
semester, perhaps as many as 8 during the year. The purpose of the rotations would be for the
student to gather some knowledge about a particular lab. perhaps assisting a current postdoctoral or
graduate student. The rotations would not have performance in the laboratory, insofar as
accomplishing a research project, as a primary goal. With far less emphasis and time on the
rotation project, first year graduate students would have time to perform their teaching duties. The
goal would be to have all student complete their teaching requirements during the first year, prior to
joining a research laboratory and beginning thesis research. Research grants would therefore not
be penalized by having students leaving during the second and third year to perform teaching
duties. This would translate into increased productivity by students who are supported by training
grants and individual investigator-initiated grants.

Along with performing their teaching duties, all BMS students would take a common core
curriculum consisting of 4 semester-long courses to be completed during the first year. These core
courses would be:

Fall Semester:
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Identitication of instructors from the BMS faculty for the core series would be determined by the
coordinating committee. At the end of the tirst year. students may opt to change divisions (degree
programs) depending upon their laboratory rotations and classroom experiences. In the second
year. each division would augment the core with specialty courses to develop a more in-depth
curriculum in any particular area. Alternatively, students may take a combination of courses
establishing a broadly based foundation in basic biology. In addition. the basic sciences core
would be augmented with lectures from clinical faculty to provide a perspective on contemporary
issues in molecular medicine. Once admitted into BMS, a graduate student may rotate in any
laboratory in the program and enter any laboratory. A correlate to this is that any student may
transfer within the BMS program without being administratively burdened. This should be simple
if BMS uses a common entrance standard and students take a common core curriculum. The BMS
program may also consider establishing mini-courses in order to train students broadly in career
path choices. Topics for mini-courses could be scientific ethics, legal aspects of biological
sciences research, biology and public policy, tinancial and accounting management. and career
counseling. In addition. all BMS should have some common teaching experiences to acquaint
them with the organization of the classroom.

Faculty could be a member of only a single division or multiple divisions. The Ph.D.
degree that a student receives would be dependent upon a declaration of intent at the end of the first
year in the program. The preliminary written and oral exams would be defined by the BMS
coordinating committee. Annual student progress reviews would be handled uniformly across the
BMS program and organized by the administrative committee. In addition. all graduate students in
a particular division would have an equivalent teaching responsibility. The BMS coordinating
committee would facilitate coordination between divisions to ensure that graduate students teaching
experience is similar between divisions.

Mechanisms of Support for Students in BMS
All financial support for students in their first academic year in the BMS program would

come from a common pool. Funding of students from a common pool eliminates the parochial
nature of "ownership" of students and eliminates DGS's having to bargain each year with different
academic units for support money. Options for support include funding by the Graduate School,
by CBS or by the Medical School. Alternatively, some combination of funds may be used to
support the program. The Graduate School would be asked to provide funds for recruiting and
administration of the Program. The objective of this financial arrangement would be to ensure that
students are not the financial "property" of a particular division or department and therefore are not
administratively "locked". Boundaries between divisions should be transparent. leading to a
community of graduate students. In the second and subsequent years of graduate training,
students would be supported by any combination of historical methods, individual research grants.
fellowships, training or center grants or private scholarships.
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Summary
It is "important to reiterate that the BMS program would strive not to be the numerical

average of all divisions but a mechanism for raising the collective whole based upon increased
interaction between faculty and students and the ability to attract high-quality Ph.D. candidates.
The advantages for the student would be:

• A broadly-trained educational experience with the ability to enter a wide variety of laboratories
without administrative penalty.

• A common core curriculum.

• Administrative procedures for recruiting and student monitoring that would streamline the
graduate process.

• Teaching in the tirst year to allow 100% effort in the research laboratory during the second and
subsequent years.

• Increased number of rotations to allow students more possible choices for athesis advisor

The advantages for the faculty are numerous. they include:

• Reduction in administrative and recruiting overlap between different graduate programs

• Ability to attract and recruit high-quality graduate students

• Dissociation of financial ties to students and their first year training, elimination of parochialism
in graduate training

• Common core curriculum to more effectively educate students

• Increased interaction between faculty leading to program project/center/training grants

• Elimination of graduate students being supported on research grants while performing teaching
duties

• Reduction in budgetary pressures on departments for first year student support
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Tentative Retreat Agenda
1 August 1996

Proposals for the Biological Sciences at the University of Minnesota
for Con"idMatWn l>y

PrlWOl9ts, BSPC De;ald. Membet\!l of tile Phillips Committee .uld AdvlsoJ'lj to DeclI\S

8:00 Arrival, Introductions and Instructions
TIle .nloming's a.ctivi.ties will dmw upon previous efforts and the knowlcdg~

of the n'lembers of th\l: Phillips Committee to explore assumptk)1\-o;, identify
key issue~, and mtwe towilrd a cammnn underHtanding of goals And de~ire'.d

outcomes.

8:15 Background Leading Up to This Retreat
Bob BIde will bIlef the ~roup on previous decisions and actions related to
today's work and will summarize the re.1.cliuns <.'ll'I.d input received from
intE:=rcst(!d pcutiel-l.

8:45 Assumptions and Key Issues
• add to the list suppl ied by Bob
• identify (additional) i.mplicati(lnH arising from the assumpti<ms
• what arc the \o:..f.:y i!i!fiU...'S (to be c(m~id('·l'cd thiA c:\ftemuon)
• what do the a~qutnpti()T\8l:..ugg(.~t ~b{)L1t how to tackle the key i!4.~'UCH'

• what additional con!1;,derati(.ln~should guid~ dcoH;on making

10:00 Break

10:15 Structures Which Shou.ld Guide I111plementatiol'l
• Biologicru. Sdt'.t\ces C(lordiI1.ation Council ~ rLlle .md respomlibiliUes?
• advisory palleI of experts drawn n ..,tionally?
• Biological SdE'.!\ces Policy Council
• timeline f("lT implementation.

11:00 Sensitivities and Risks
• what might Cat,tsc the grcatL'St COtlCemH among faculty, ~taff, Htud~ltts and

oth~' stakehold~rs

• what are the risk,y
- what might clUJ'ail thiH cff,rt
• what an.! the significan.t but manageable risks

• what &CpH/stratcgicfl ~hould be tlkcm to manage and/or 1t.'S,o;;l....., ri~ks

N'oon Lunch
(withapprOpTiate thanks to members of the 'Phillips Committee before they departO

!
i
!

I'I'I,
I:
1



1:15 Specific Proposals
• modifications to the propoRals already presented
• addltionro proposals
• discu.c;si.on and clarification
• like!; and cUsllkes --> combination Blld nlOdification of proposals

1:00 Decision Making Procedures
How do(.."S this group wish to milk.~ d ...-cis;cm!;?
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2:15 MllU-Break (10 minutes)

2:25 Review or Reach Dedsione.

2:45 Outcomes and Indicators

1. Outcumes arc th(.l!)~ result> which connnn achicvl.'!nlcntof sp(..'Cific gOi,I!oI
- wh1J t arc you going ttl 1<x>k for in ,c; - , () yeats
- how will you m~a!:lur(~ them; who wi.ll be r(.~HpLmsiblcfor doing it

what ba8cline data nl'Od to b~ colkdcd now

2. rndkatu:rs are interim r~8ulb~ which sugg~1: wheth~r to "stay th(.~ cmmie" or
implement mid-C'OUISC c;orfections
- what indjcat('lr~will YOll look for before July 1997
- what indicators will you look fot in the .first year; lltlcond year, etc.
- what ba~e1int! info1'JUcltiOll needs to be collected now

3:15 Wr~p Up
• review decisions
• idE".ntify issl.l'JS stillneedin.g attention
• review assjgnments (if any)

3:30 Dismi5sal

LThroughout the day W~ will attempt to capture ddinitions and thl.'Tl\es to b<.:
incorporated in the rt..'Cord of decisi<llls and recmmT1i..'Tldation~from the rctn..atJ



July 30, 1996

\[emo

To: Provosts, BSPC Deans and ex officio members, Mt:mbers of the Phillips Committee amI Advisors to
Deaa'S

From: Bob Ellie

Subject Reading material (or retreat

I have developed the following document that contains Proposals for Action, some thoughts on
implementation and a list of some assumptions that underlie the proposals, These proposals have heen
informed by the deliberations that have been occurring over the past nine months and by reactions to the
Draft for Discussion that have been brought to my attention. As can be seen from the enclosed agenda. I
will review those reactions at the beginning of the retreat. A copy of the previously eire ulated "Draft for
Discussion" is also included,

I am collecting thoughts under the following categories: Risks, Sensitivities, ~Ieasurable Outcomes,
Definitions and Other Considerations, These will be distributed at the outset of the retreat. and I hope that
our discussions will make this lists more comprehensive.

The Patricia Kovel-larboe ",ill serve as facilitator for our discussions. I look forward to a productive day!

enclosures (Agenda, Draft for Discussion)



Proposals for Discussion and Action
Retreat of' the Pro"'osts, BSPC Deans, Members of' the Phillips Committee and Ad"isors

to Deans

August 1, 1996

Goal: Promote intellsit~· and national recognition in instruction, scholarship and
outreach in the core disciplines in the biologit'al sdenccs at the l:niversit~· of
l\linnesota.

Preface: It is presumed that the initiatives l:oncerning undergraduate education and clustering of graduate
programs will be enacted as previously disl:ussed and as articulated in the "Document for Discussion"
that has been circulated. The following proposais are intended to build beyond tbose agreements.

Proposal 1: New Departments and Administrathe Structure

lao Create single, uni,'ersity-wide departments based upon the contemporary, core
disciplines in biology.

Particulars:

A. Each of these new departments will be responsible for instruction (undergraduate, graduate and
professional), scholarship and for guiding the fulure of the discipline.

8. Departments must be functionally efficient units (i.e. ratio of faculty to support staff). The current
assumption is that a department must include appro.~irnately 25 faculty and not exceed 40 faculty to
meet this criterion.

C. Because of "B", some departments will represent more than one discipline. The inclusion of more
than one discipline must be intellectually justified and renectcd in the name of the department.
However. the name of a single discipline will appcar only once in the list of departments.

D. A preliminary menu of departmenta~choi("es will be (.~reated as an outcome of a :2-day local symposium
for which faculty will be requested to propose structures and intellectual foci for a newly configured
department. From this, the BSPC deans will select the proposals for which consensus seems greatest,
and use these as a menu of proposed departments.

E. Faculty in basic and professional disciplines or biology will be asked to choose a preferred
departmental home. Choices not receiving the threshold number required for departmental status (25
faculty) will be eliminated or combined by the BSPC. If neccssary. a second round of menu choices
will be presented to the faculty.

r:. Given the \\,:ide range of biology, it may be prudent to cluster departments into divisions that would
further strengthen biology by such alliam:es. Two or three divisions (ranging from reductionist to
integrative in approach) can be imagined, although names for these entities require further definition
and negotiation. Moreoycr, the profile of discipline-based departments must be established in
conjunction with discussions of divisions.
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10. 111eSe ciepartments that represent tile core ciiscipiines in Oioiogy wiii, at tile outset
as \l'ell as in the futw'e, be jointly "owned" by the colleges in which the
appointments of fanllty originated. Pal'lIlty line~ will be attributed to their collegiate
home. Thus, department heads \lill report to the deans whose colleges made the
in~-estments. The lead dean for repor-ting will be the dean of CBS, or its successor.

Proposal 2: Spatiall,,· arrange resean.'h laboratories so as to l'reate greater intensit;y of
scholarship. Clustering of research laboratories will be based upon either
programmatic foci or needs for shared instrumentation.

Short term particulars; Cnify developmental biology on the :Minnea}X)lis l:umpus (rationale: l:urrent.ly
recruiting and building fa.culty in this rapidly emerging area: avoid multiple mo'es). {"nify faculty in
structural biology and physical biochemistry on the Minneapolis campus (shared equipment needs),
Unify some components of microbiology and establish a focus in limnology on the 51. Paul campus.

Lllng-term particulars: DeterrnineJ by faculty choices from the menu of departments since foci for
scholarship for each department will be identified in this process,

Proposal 3: Create consolidated, new facilities for state-of-the-art instruction in C:OI'C

and professional disciplines in biology on both l\liuueapolis and St. Paul campuses.
These facilities should be positioned so that instruction occw"S in the same "icinit)"
as research, thereb)' maximizing the contact that students might have with facult)" and
their research operations.

Proposal 4: Install "ideo conferencing al~d collaboration teclmolog",v on the desktop of
all faculty in the ,..ore disciplines of bioloR,v and in major conference and seminar
rooms in order to address some of' the pl'oblems caused by the canyon between the
campuses of Minneapolis and St. Paul. Extension of this tedlllology to UMD and the
coordinate campuses \lill maximize edUl.'ational, ~cholarship and outreach activities
system-wide.

Proposal S: The clustering of' graduate programs, as pre"iousl)' proposed, wiU be
accompanied b)' a consolidation of identified resow'ces that will sustain the cOI'e
acthities of the dusters.

Implementation

Soon after adoption of the principles of change that will be implemented, a consulting panel of faculty and
administrators from other institutions should be engaged. The purpose of this panel will be to provide
advice to the implementation process, Thus, the panel should be chosen from members of institutions that
have reorganized their programs in biology, such a<; Berkeley, Davis, [\Iadison and others.

In totaJ, the changes proposed are wide-ranging. Because of this, they must be staged over a period of
three years. An assessment should be made of the changes that should be implemented on .July 1, 1997
and in each of the next two years. It is noteworthy that the conversion to semesters becomes effective in
FY 1999-2000. and the staging of changes in biolc,gy should be prioritized so as to meet this deadline.
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Assumptions

1. \Ve are not the only university that is concerned about our national stature. That is. our competitors arc
not static, but are also trying to make the smartest moves. Therefore, our moves cannot be timid.

" '\Ve are not the only university that is forced to "rightsize" or ··downsize".

3. '\Ve are the only university with all possible professional disciplines in the hiologil'al s<..~iences in the
midst of a core university on a "single campus" that is not, in fact, a single campus. Therefore. new
anangements must be made that recognize ranked priorities.

-t. Excellence in core disciplines is possible if and only if there is a newly-minted focus on the core
disciplines per se.

5. Strength in the core disciplines is the only platform that will sustain quality in applied disciplines over
the long term.

(). Strength in the core disciplines can only occur with focus and control of quality. Opportunities to exert
control over these ....ariables will be infrequent. Vigilance and the following me<lsures are needed to
maximize those opportunities:

a. Reduce the number of departments by uniJkation
b. One source of new faculty will be the retirement of present faculty members. Lines within the

newly created departments that willlikc1y be freed by retirements within the next se....en years
should be identified. Further, those lines (in ' ...·hole or in part) should be designated as being
retrenched, reallocated or returned to the depanment. Return of lines to the ne\v departments
should empower the faculty to steer their disciplines into the future.

c. A second source of new faculty will be through specialized research centers that arise from time to
time in the professional disciplines of biology. It should be requireJ that the directors of these
centers contact dean(s) and department heads of the core discipline based departments \vhen
considering recruitment and appointing of new faculty who will need a discipline-ba.<;ed
appointment home. Fac.:ulty from those departments must actively participate in the search
process. The "flags of convenience" practice for appointment homes must be ended.

7. Allegiance by the faculty to a department is strong. Capitalize upon this intrinsic allegiance to help
traverse the canyon hetween the ~linneapolis - St. Paul campuses. That is, a single department \\'ith a
distinctive scholarly focus on each campus is likely to be a stronger arrangement than smaller, nearly
duplicated departments OIl ea<..~h campus.

8. Technology must be used judiciously to help alleviate the :Nlinneapolis - St. Paul gap. Dissemination of
video collaboration and conferencing technology as proposed above will provide some relief.

9. Transportation and reciprocal parking between the biological communities on each of the two campuses
must be improved.

10. Some of the decisions concerning the configuration of the disciplines are rather straightfonvard,
whereas others are more complex. Judgment will be required on the margins, particularly where the
core and professional disciplinary boundaries are blurred.
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A Plan to Reorganize the Biological Sciences
at the University of Minnesota

Part I: Statement of the Problem

The development of modern biology has been one of the great success stories of the
twentieth century. Public concerns about issues such as health, population, food supplies, quality
of life and the environment have resulted in an unprecedented public investment which continues to
this day, despite downturns in funding in all other areas. Interdisciplinary research and
simultaneous advances in the physical sciences and engineering have generated new approaches
and new questions. Many age old questions have been answered and new discoveries have
changed our understanding of our bodies and minds, our awareness of our environment and the
practice of medicine and agriculture forever. Most important, the intellectual framework of biology
has undergone radical restructuring so that it is now based on levels of organization rather than
taxonomy.

Although there are many biologists at the University of Minnesota, the organization of
biology here has not kept pace with these changes. One of the great themes in the development of
twentieth century biology has been the unification of previously distinct fields. However, biology
at the University is dispersed across the three provostal units, many departments and an even larger
number of graduate programs. As a result, our collective efforts lack intensity, policy decisions
frequently do not make use of the collective wisdom of the biological community and redundancy
at every level dissipates our financial resources.

The effects of this disorganization are manifold. Because biology does not have a high
profile at the university, the number of undergraduates majoring in biological disciplines lags far
behind the national average. Although the economy of Minnesota depends heavily on health care,
agriculture, natural resources, we are not generating the number of sophisticated graduates in
biology required to bring these industries into the twenty-first century. We recruit relatively few
outstanding graduate students and as a result we are not as successful as we should be in
competing for training grants. Although we continue to attract strong junior faculty, we have a
great deal of difficulty in recruiting and retaining outstanding senior faculty. Only three biologists
are members of the National Academy. Our faculty compete well for individual research grants,
but we do not fare as well collectively. Our average ranking in the core disciplines in the
biological sciences in the recent report (1993 study, published in 1995) from the National Research
Council (NRC) was 36. We receive no institutional support from the prestigious Howard Hughes
Medical Institute and federal support for multi-investigator research programs as opposed to
projects of individual investigators is modest. This will become increasingly problematic since
federal policy appears to be shifting towards increased support of multi-investigator programs.

The Core Disciplines in Biology:

One of the fundamental problems in the organization of biology at the University of
Minnesota is the failure to distinguish at the policy-making level the core disciplines of biology
from the professional disciplines or "applied" biology. The core disciplines deal with fundamental
questions of mechanism at the molecular, cellular, genetic, organismal, ecological and evolutionary
level.

Questions at the molecular level include:
How do biological molecules recognize and interact with each other?
How do enzymes catalyze reactions?
How is light used in photosynthesis?
How are electrical potentials generated across cellular membranes?
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Questions at the cellular level include:
How do cells recognize each other?
How do cells move?
How do cells divide?
How do materials enter and leave cells?
How are these processes controlled?
How are nerve impulses transmitted?

Questions at the genetic level include:
How is genetic information encoded?
How is genetic information transmitted from parents to offspring?
How is genetic information expressed in an individual?
How is the expression of genetic information regulated?

Questions at the organismal or systems level include:
How do genes control the development of an organism?
How do hormones act?
How does the immune system work?
How is movement initiated and controlled?
How do we (and other organisms) see?
How do we feel pain?
How do size and shape of organisms relate to their other life history characteristics?
How does behavior affect life history evolution?

Questions at the ecological level include:
How do physical and biological factors interact in shaping an

ecological community?
How does diversity benefit an ecological community?
How does an ecological community adapt to environmental changes?
How do behavioral interactions influence population and community dynamics?

Questions at the evolutionary level include:
How do new species originate?
How doe existing species avoid extinction?
How do the mechanisms of evolution shape the patterns and processes of all

biological systems?
How do phylogenies reflect environmental and biogeographic histories of the

earth's biota?
How does knowledge of phylogenies make possible an understanding of

evolutionary processes?
Note that all of these questions begin with "how". The core disciplines of biology are

concerned with general principles and the "rules" that govern the operation of biological systems.
The great advances in biology in this century have resulted from the tremendous progress that has
been made in being able to frame and address these questions. Since all biological systems obey
these "rules", this new understanding has in tum had enormous impact on how we develop public
health policy, diagnose and treat disease, develop new varieties of plants and animals in agriculture
and evaluate and manage our environment. The core biological sciences are the engine that drives
development in all of the applied biological sciences.

Because the University of Minnesota is a land grant institution, founded to meet the
immediate needs of the state as perceived by its citizenry and their elected representatives, the
development of applied biology has been emphasized. We have invested heavily in the
professional disciplines in the schools of human and veterinary medicine, dentistry, nursing,
pharmacy, public health, agriculture and natural resources. Development of the core biological
disciplines has not kept pace. Yet they are critical in determining our national and international
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reputation; our ability to recruit outstanding undergraduates, graduate students. postdoctoral
fellows and faculty members; and to keep the applied biological sciences at the cutting edge.

The Speaks Report:

The last major examination of the organization of biology on the Twins Cities campus was
in 1985, when the Speaks committee, comprised of 14 faculty from departments ranging from
Nursing and Communication Disorders through Biochemistry and Ecology and Behavioral
Biology to Animal Sciences and Forest Resources, was charged with "evaluating the potential of
research and graduate training in biologicalJlife sciences at the university" and recommended
several "mechanisms for helping us achieve this potential".

This committee identified four major problems: national rankings, number of high quality
applicants to many graduate programs, faculty morale and the number of "stars" in the
biologicalJlife sciences. These are still considered to be the major problems today.

The Speaks committee made two broad general recommendations:

1. Faculty and administrators must develop clearly defined goals for the biologicalJlife
sciences.

2. The University should explore ways to promote recognition of the excellence that
currently exists within the community of scientists in the biologicalJlife
sciences.

This committee also made many specific recommendations about mechanisms to improve
and motivate the faculty, support for graduate students and graduate programs, direct support for
research and equipping teaching laboratories. Many of these recommendations required new
investments and only three have been carried out. Teaching laboratories are better equipped, the
Dean of the Graduate School is now also Vice President for Research, and, for better or worse, we
still have two Biochemistry departments.

The conclusions of this committee concerning the organization of the biological sciences are
of particular interest. They are summarized below:

1. Basic biology requires strong core units in a college that is administratively outside
the IAFHE (now COAFES) and the Health Sciences.

2. In addition, research and education in basic biology should continue within the
IAFHE, Health Sciences, IT and other units.

3. The strengthening of basic biology should not be at the special expense of applied
biology.

4. The basic biology core must include a strong unit in biochemistry.
5. A much higher level of consistent interaction between the physical and biological

sciences must be achieved.
6. Strength in basic biology must be maintained on both the St. Paul and Minneapolis

campus.
7. The system must have increased flexibility to facilitate the initiation, early growth

and--when appropriate--the disappearance of innovative research enterprise.
8. Communication among administrators and faculty in the biological/life sciences

should be fostered.
9. Recognition of the importance of research should be incorporated into the

University's administration.



Draft, printed on 6/19/96 Draft for Discussion and Comment page 4

10. The important role of the IAFHE, Health Sciences, and CBS in providing
professional training and outreach to the state and nation should be recognized
and supported.

In a sense, the development of biology on the Twin Cities campus in the intervening ten
years has basically been consistent with, if not driven by, these recommendations. There is strong
basic biology in CBS, the Academic Health Center, COAFES and IT. Applied biology has
flourished across the campus. However, the lack of integration of the basic biological units, and
the lack of communication at the policy level between basic and applied units has resulted in the
whole being less than the sum of its parts. Furthermore, the duplication of core biology in several
units is much more difficult to justify in a time of diminishing resources at every level than it was
in 1985, when the noose was just beginning to tighten.

The Phillips Committee:

In the fall of 1995, the three Provosts directed the Biological Science Policy Committee,
comprised of the Deans of COAFES, CBS, the Medical School, the Graduate School and the
Dental School (representing the Applied Health Sciences), to re-examine the organization of
biology. As a first step, the Council appointed a committee of nine eminent scientists, three from
the Academic Health Center, four from the College of Biological Sciences and two from COAFES,
to define the core of biology at the University of Minnesota, give its impression of the basic
biological sciences on the Twin Cities campus, make the case for any recommended changes,
define the boundaries for future considerations of change and address issues in public relations,
visibility, infrastructure and the reward system.

This committee identified four problems:

1. The lack of a cohesive University-wide overview that reflects the broad interests of
biology that results in duplication and unproductive competition at the levels of
both teaching and research.

2. Dispersion of faculty across administrative units and campuses disadvantages us at
every level.

3. Many efforts at recruiting and retaining exceptional faculty fail.
4. The inadvertent development of incentives to duplicate courses. particularly RCM,

threatens to increase course duplication and diminish quality.

The report emphasized the need for a commitment to unification, particularly in making
policy decisions, and a commitment to quality in several areas--focus, productivity,
interactions, expectations, visibility and physical proximity.

It made the following specific recommendations:

1. Create a single unit of Basic Biological Sciences responsible for teaching and
research of basic biology.

2. Facilitate the physical regrouping of biologists with common interests and research
technologies to optimize existing and potential collaborations.

3. Establish a common culture of high expectations of quality and productivity in the
new single unit ofBasic Biological Sciences.

4. Recruit and retain outstanding faculty who have international reputations.
5. Create a feeling of community amongst all biologists at the University.
6. Move forward expeditiously.
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7. Fonn a Biological Sciences Coordination Council composed of elected faculty.
8. Improve our communication of biological science to the general public.

The committee also pointed out that the faculty in biology are dispersed among more than
35 departments in more than six colleges on two campuses reporting to three different provosts. It
recommended the organization of faculty in the core disciplines into areas of focus, with members
of a given area of focus located in physical proximity.

There are many common themes in the Speaks and Phillips Report. Both reports make a
clear distinction between basic and applied biology and emphasize the dependence of applied
biology on basic biology. Both recognize the tension in supporting both basic and applied biology
adequately. Both recognize the need for a strong unit dedicated to basic biology. Both recognize
the two campus problem; however, while the Speaks committee compromised by recommending
that strength in basic biology be maintained in both Minneapolis and St. Paul, the Phillips report
advocates judicious grouping of biologists with common interests in the same physical location.

Other Institutions:

In thinking about how biology should be organized at the University of Minnesota, it is
instructive to examine institutions that are ranked more highly. The rankings ofthe top 20
institutions in seven of the core biological sciences from the 1995 National Research Council study
are listed in Table 1 (appendix). Public institutions are shown in bold.

The major public institutions that we would like to emulate in the core biological sciences
clearly include the University of California at Berkeley, San Francisco, San Diego, and Los
Angeles; University of Wisconsin at Madison; University of Washington at Seattle; University of
lllinois at Champaign-Urbana; and University of Michigan at Ann Arbor. Institutions whose
rankings have improved dramatically since the 1983 NRC review also warrant attention; these
include the University of California at San Francisco, University of Colorado, Washington
University and University of Texas Southwestern Medical Center.

Which medical schools might we use as models? Of the many ratings, one of
the most relevant to the core biological sciences is the list of medical schools recently awarded one
of the new series of institutional grants from the Howard Hughes Medical Institute that are
designed to strengthen core disciplines in the basic sciences. (See Table 2, appendix)

Note that a number of public institutions are ranked in the top twenty in the NRC rankings
and also received HHMI institutional grants; for example, the Universities of California at Los
Angeles, Washington, Wisconsin, Colorado, Iowa and North Carolina. Clearly, at these
institutions there is a synergy between excellence in the biological sciences disciplines and
excellence in medical education. Further, the University of California at Berkeley is not a medical
school and yet, through other Hughes programs has 6 HHMI Investigators and is also highly
ranked in biological science disciplines by the NRC.

How do these institutions differ from the University of Minnesota? Some are larger
universities, with proportionally larger investments to make in biology. For example, the WARF
fund at the University of Wisconsin generates millions of dollars of revenue each year that are used
to support faculty research in biology. When excellence is achieved at smaller institutions, for
example, the Universities of North Carolina and Iowa, the institution has generally made a
disproportionate investment in the fields in which it has achieved excellence. Reorganization is
often the key to success; for example, Berkeley underwent major reorganization in biology, during
a period when biology at Minnesota has been relatively stagnant. Others such as University of
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California at San Francisco, Washington University and the University of Washington at Seattle
have been in a period of rapid growth and have benefited from extensive funding from the Howard
Hughes Medical Institute and strong ties to industry - Genentech at the University of California at
San Francisco and Microsoft at the University of Washington. Both mechanisms have allowed
these institutions to respond to the changing nature of biology. For some, improved rankings
correlate with the presence of Nobel prize winners~ for example, the University of California at San
Francisco, University of Colorado and University of Texas Southwestern Medical Center.
Frequently, the presence of a Nobel prize winner has provided justification for the highly visible
development of a specific field (or vice versa).

Many of these institutions invested in key fields much earlier than the University of
Minnesota. Frequently, development in a new field was linked to the development of an Institute
which provided a scientific focus as well as a focus for fund-raising. For example, critical hires in
the central approaches of structural biology, macromolecular X-ray crystallography and nuclear
magnetic resonance spectroscopy, were made in the late 1960s and early 1970s, respectively, in
many institutions, while the corresponding hires were not made in Minnesota until the early 1980s
and late 1980s, respectively. Similarly, in the early 1980s, when many institutions were building
up molecular biology, Minnesota spent its efforts wrangling over administrative structure and hired
less than a dozen people in a field that has become the foundation for virtually all subsequent
developments. Neurobiology and immunology have experienced similar delays.

Few of these institutions encompass the breadth of mission on a single campus that exists
on the Twin Cities Campus. Within the California system, UCSF is the focus for biomedical
research while agriculture is concentrated at Davis. Similarly, in Washington, North Carolina and
Michigan, agriculture is localized in the state university system, rather than in the flagship
universities. In contrast the biologists on the Twins Cities campus have several separate missions 
undergraduate, graduate, and professional education~ biomedical, agricultural and natural resources
research. One obvious lesson is that we may need to decide where we want to excel and stop
trying to be good at everything.

In addition, the four mile separation between the Minneapolis and St. Paul portions of the
Twin Cities campus creates a difficult organizational problem that continually generates barriers to
communication, interaction, and synergy and hence is a prescription for redundancy. It also
separates the St. Paul faculty from most of the undergraduate student body as well as the General
Biology teaching laboratories.

Many top-ranking institutions have developed "umbrella" graduate programs that provide
broad training to entering students and allow the student to defer the decision on specialization until
they have acquired a broad perspective. Most institutions that have instituted these programs report
a dramatic increase in the quality of applicants and matriculants. These programs are most
advantageous to institutions that are trying to develop strong programs in emerging disciplines
such as the neurosciences and developmental biology which combine the approaches of more
established disciplines.

In many of the top-ranking institutions, the most distinguished scientists teach both
undergraduates and graduate students. For example, at the University of Michigan, the
Department of Biological Sciences, organized administratively through the Medical School, is
responsible for all undergraduate and graduate education at Michigan. This is true here for
Ecology, Evolution and Behavior, our highest ranked department in the biological sciences.
However, in other areas, such as Biochemistry and Cell Biology, there has been a differentiation
of mission, with faculty in the medical school teaching only graduate students and professional
students in the health sciences, while faculty in the College of Biological Sciences are solely
responsible for undergraduate education and have varying involvement in teaching graduate
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courses. This differentiation may hurt the institution in several ways: our undergraduates are
exposed to only a small fraction of the total number of outstanding biologists on campus; the
faculty and graduate students in the College of Biological Sciences can be cut off to some extent
from the mainstream of research and graduate education in biology; and faculty in the Medical
School do not experience the rewards of undergraduate education. In many of the more highly
ranked institutions, biology is one of the most popular undergraduate majors.

Future Prospects:

Minnesota's NRC rankings generally slipped between 1983 and 1995. For example,
Biochemistry was ranked 28th in 1983 while Biochemistry and Molecular Biology was ranked
39th in 1995. Arguably, one of the factors that hurt us here was the lack of a concerted
institutional response to developments in Molecular Biology in the 1970s. As an institution, we
need to develop administrative structures that can respond more rapidly to change, since one of the
messages that emerges from the NRC rankings is that the institutions that are highly ranked in a
given field are those that recognized the opportunity early. Unless changes are made, the
University of Minnesota will slip further and further from the cutting edge of biology. This is
something we cannot afford to do, given our institutional investment and the importance of biology
intellectually, economically and socially.

The departments in which faculty in the core disciplines of biology are concentrated are
aging and growing smaller, since few new hires have been made in the past ten years, some
outstanding younger faculty have been recruited away and there are an increasing number of
retirements where faculty have not been replaced. As the reputation of the University in biology
declines, the resources available for new hires will decline, as will our ability to recruit and retain
outstanding faculty.

The College of Biological Sciences has already reached a critical state. The projected
retrenchments over the next five years will almost preclude hiring any new faculty with College
funds. During this period there will likely be at least 9 retirements, bringing the total number of
faculty in the College down to 75. This is simply not a situation in which excellence in either
teaching or research can be sustained in a field that is changing as rapidly as biology.

Prospects in the Medical School for the core disciplines in biology are also uncertain. The
pressure of increased competition and declining revenues has forced an emphasis on research with
more direct clinical applications rather than fundamental mechanistic studies. As in the College of
Biological Sciences, faculty with these interests are declining in numbers and increasing in age and
feel badly tom between their allegiance to their discipline and the obvious need to move in the
direction that the Medical School appears to be moving. Some would also like to have more
contact with students within a disciplinary context than is possible at present. Since excellence in
medical education is generally coupled with disciplinary excellence, as the recent HHMI awards
illustrate, resolving these tensions would strengthen both the Medical School and the disciplines.
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The overall goal of the reorganization of the biological sciences is to increase the quality of
the disciplines that represent the core of biology. At present, and with few exceptions, the core
disciplines are too weak to be nationally competitive. This is due, in part, to a failure of the
University to designate responsibility for the disciplines as currently recognized. Major new
disciplines within the core of biology have arisen over the past three decades (i.e., molecular
biology, cell biology, neurobiology). They arose, not surprisingly, because leading research
universities canonized them as disciplines and new scientific societies were born and now thrive.
During this thirty year period, the University of Minnesota failed at an institutional level to support
adequately these now mature disciplines. The University chose to pretend that previously
important departmental structures could embrace the newly emerging disciplines. However, some
faculty who were convinced by the excitement of the new disciplines desperately sought a foothold
here at the University of Minnesota and found that our Graduate School was willing in some
instances to support what had become bona fide disciplines at other institutions as
"interdisciplinary" graduate programs here at Minnesota. Although the support of the Graduate
School was warmly received, its financial resources and int1uence were not sufficient to grow and
protect the new disciplines. In contrast, substantial support was generated for the new disciplines
in the biological sciences at our competing institutions.

The overall approach for the reorganization of biology is to reduce the barriers that
currently prevent realization of our potential as a community of biologists. Further, we propose
discrete mechanisms, each of which requires further examination and shaping prior to
implementation, that will lead to the unification of the faculty into entities that can deliver
significantly greater quality to our teaching, research and outreach.

For the purposes of this discussion, the non-professional, core disciplines of biology
include the following:

animal biology
behavioral biology
biochemistry
cell biology
developmental biology
ecology
evolutionary biology

general biology
genetics
microbiology
molecular biology
neurobiology
physiology
plant biology

2. Undergraduate education in the core disciplines of biology

At present, undergraduate education in biology is confusing to potential and matriculated
students because of the myriad of entry points and the plethora of courses with similar titles.
Second, the University of Minnesota Twin Cities is not regarded as an institution that provides a
high quality undergraduate education in biology by potential students and their families. If they are
seeking a high quality education at a Big Ten institution they are likely to enroll at either Madison
or Ann Arbor. The University of Minnesota is simply not viewed as a national contender in high
quality undergraduate education in biology - a fault that is exemplified by the few non-residents
that we attract to our programs. Of the state residents that we do attract, too few of them decide to
major in a biological discipline. This situation is pitiful, given that the State of Minnesota, with its
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"10,000" lakes and outdoor-oriented populace, probably inspires more budding biologists per
capita than any other state. We seem to either export that enthusiasm to our competitors or drown
it in our institutional confusion. This is unfortunate because CBS has distinguished itself in
different aspects of undergraduate education in biology, for example, in General (introductory)
Biology and with its programs for under-represented students. Interestingly, the institutions in the
NRC's roster of highly-regarded graduate programs in the biological disciplines turn out to be
institutions that are also magnets that attract undergraduate students into biology (or, vice versa).

The following measures are proposed to strengthen the curriculum for undergraduates. The
expected outcome is to increase the profile for the University of Minnesota as a major research
university with a focus of high quality instruction and research opportunities in core disciplines in
biology as well as an unusually comprehensive access to the professional disciplines in biology.

A. A single corridor into the undergraduate curriculum in biological sciences will be developed.
This corridor will be the College of Biological Sciences (CBS), and therefore CBS will become a
freshman admitting college. Other colleges presently admitting freshman who then track into
majors in the professional disciplines of biology will no longer admit these freshmen.

B. Courses in the core disciplines that are fundamental and prerequisites for courses in the core
and the professional disciplines in biology (typically 1000- and 3000-level) will be coordinated and
offered by CBS. As a group, these courses will be referred to as "Fundamentals in Biology"
followed by further descriptors (Le., Fundamentals in Biology: Biochemistry 1234).

C. The aforementioned courses will be organized and taught by a group of "Master Professors in
Biology" that will be drawn from the faculty of CBS as well as faculty from all other colleges
offering degrees in the professional disciplines of biology. This faculty will be selected for their
prior accomplishments in scholarship and teaching, and will therefore be mid-career and senior
faculty. The distinction of Master Professor will carry an augmentation to salary in the amount of
$3000 annually (or, an equivalent sum available for discretionary research spending by the Master
Professor).

D. Each college with programs that rely upon the Fundamentals in Biology courses will assign a
prorated share of FTEs for inclusion in the group of Master Professors in Biology. Prorating will
be based upon the number of students predicted to flow through the courses in the Fundamentals in
Biology. Faculty appointments will remain within their home college. Participation in the Master
Professors program by each college will ensure that the curriculum meets the needs of students
who will track into each of those colleges.

E. The present undergraduate majors in the non-professional core disciplines of biology (i.e.,
Biology, Biochemistry, Ecology, Evolution & Behavior, Genetics and Cell Biology,
Microbiology, Physiology, Plant Biology) will be expanded to include Human Biology and
Neurobiology. The curriculum in Human Biology will focus on those aspects of biology that
interface with the social sciences (i.e., psychology, child development, sociology, geography) and
the human condition (Le., philosophy, medicine). The curriculum in Neurobiology has been
developed by a committee chaired by Professor Richard Poppele.

F. The teaching facilities for General Biology, currently housed within Kolthoff Hall (principally
occupied by the Department of Chemistry), will be relocated to be within the community of
biologists on the Minneapolis portion of the Twin Cities Campus.

G. A major outpost of the present Office of Student Services (CBS) will be created within the
community of biologists on the Minneapolis portion of the Twin Cities Campus.
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H. A unified and vigorous recruiting program for prospective undergraduate students in both the
professional and non-professional disciplines of biology will be developed. In particular,
emphasis will be placed on the central role played by the Master Professors for the Fundamentals
in Biology courses.

3A. Graduate education in the core disciplines (doctoral training)

Graduate education at major research universities is the most important activity in
perpetuating and advancing the core disciplines through the scholarship of graduate students and
the faculty. However, many of the core disciplines in biology at the University of Minnesota
suffer by mistakenly being considered "interdisciplinary" while others have not received attention
commensurate with our competition for reasons outlined above in Part I. The goal of
reorganization of graduate programs in the core disciplines of biology is to bring clarity to the
leading disciplines in the core ofbiology in a manner such that they can be recognized as such by
prospective students, and so that they can be nurtured by a faculty and administration committed to
excellence and achievement.

The configuration of graduate programs at the University of Minnesota reflects to a large
extent, the historical, departmental structure of the professional disciplines of biology as well as
varied attempts to codify the disciplines that emerged in the core of biology during the last three
decades. As such, the list of graduate programs is long (38 programs in the Biological Sciences
Policy and Review Council) as well as confusing in names of programs and in the claims of
intellectual coverage. Intellectually, biology is unifying at an unprecedented rate in part because
genomic analysis has revealed key relationships between simple and complex organisms.
Organizationally, biology is unifying at competing universities. Thus, it is imperative that
consolidation of graduate programs in the biological sciences at the University of Minnesota
occurs, and that the basis for such unification be rational. The following approach brings about
clustering of graduate programs where the basis for clustering is a core knowledge deemed to be
common to the involved programs. A further principle for unification is a broadening of the core
curriculum for students in a given program, so that their background will be sufficient to allow for
flexibility in career options upon completion of the graduate degree.

The following programs that contain elements of the core disciplines in biology will be
asked to consider seriously the option of clustering:

Cellular, Molecular and Biomedical Sciences

Biochemistry, Molecular Biology and Biophysics
Cell & Integrative Physiology
Microbiology, Immunology and Molecular Pathology
Molecular, Cellular, Developmental Biology & Genetics
Neuroscience
Pharmacology
Plant Biological Sciences

Plant Sciences

Agronomy
Horticulture
Plant Breeding
Plant Pathology
Plant Biological Sciences
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Environmental Sciences
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Conservation Biology
Ecology
Fisheries
Wildlife Conservation
Zoology

One potential model for the clustering of graduate programs is appended to this report ("Proposal:
Formation of the Graduate Program in BioMedical Sciences").

3B. Graduate education in the core disciplines (Professional Masters in Biology
program)

A further opportunity and responsibility for the community of biologists at the University
of Minnesota is to provide options for "lifelong" learning. Some years ago graduate education was
a sequential process, with the Master's degree usually or often preceding the Ph.D. During the last
two decades in the core disciplines of biology, the number of traditional Master's degrees awarded
has fallen dramatically while the number of Ph.D. degrees has risen. With few exceptions, the
traditional Master's degree in core disciplines of biology has disappeared. We seek to address a
clear need in this area.

A significant trend in American higher education has been the return to the universities of
students who obtained BAIBS degrees some years previously. These students have typically been
employed in technical positions in industry or have been teachers at the K-12level and from their
work experience and station in life have found renewed energy for academic pursuits. At present,
the core disciplines in biology at the University of Minnesota have little to offer these individuals.
We propose the creation of a Professional Masters in Biology Program which will offer terminal
Masters degrees in some of the fields of biology. This program will be administered by the
College of Biological Sciences and will involve faculty from several of the biologically-oriented
colleges.

*******************
The final two portions of the proposal for the reorganization of the biological sciences have not yet
been thoroughly explored by the deans of the Biological Sciences Policy Council. Only a preamble
is given for each. These items will be the focus of a retreat of these deans, the purpose of which
will be to arrive at a consensus concerning these matters. They will then be made available for
discussion and comment prior to formulating final recommendations. In the meantime, faculty are
encouraged to caucus, develop position papers on these matters and forward these ideas to the
deans.

4*. Recognition and reconfiguration of research foci in the core disciplines in the
biological sciences

It is recognized by the deans that the intensity and quality of research in the core disciplines
in biology are enhanced dramatically by the physical and intellectual environment in which the
studies are conducted. Thus, physical relocation of individuals and groups of faculty (both within
and between campuses) should be explored. It would be helpful for faculty who see the value of
regrouping to express their interest.
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5*. Administrative streamlining necessary to accomplish and sustain the above.

It is recognized by the deans that the core disciplines in the biological sciences can be
adequately supported in these times of limited and possibly dwindling resources only by the
unification of faculty into single, discipline-based departments. The deans remain open to all
suggestions on these matters.



TABLEl

Biochemistry & Molecular Biology
1 Univ. of CA-San Francisco
2 Massachusetts Inst. of Tech.
2 Stanford University
~ Univ. of California-Berkeley
.J Harvard University
6 Yale University
7 California Institute Technology
8 Univ. of Wisconsin-Madison
9 Univ. of California-San Diego
10 Johns Hopkins University
10 Columbia University
12 University of Colorado
13 Washington University
14 Univ. of California-Los Angeles
15 Duke University
16 University of Pennsylvania
17 Brandeis University
18 University of Washington
19 Baylor College of Medicine
20 U of TX-Southwestern Med. Ctr.
39 University of Minnesota

Appendix I

Neurosciences
1 Univ. of California-San Diego
2 Yale Universitv
3 Harvard Univ~rsity
4 Univ. of CA-San Francisco
5 Stanford University
6 Columbia University
7 Johns Hopkins University
8 Washington University
9 Univ. of California-Berkeley
10 Cal.iforn.ia Institute Technology
10 Umversity of Pennsylvania
12 University of Washington
13 Rockefeller University
14 Massachusetts Inst. of Tech.
15 Univ. of California-Los Angeles
16 Duke University
16 Case Western Reserve Univ.
18 University of Michigan
19 Baylor College of Medicine
19 Brandeis University
34 University of Minnesota

Physiology Molecular and General Genetics

1
2
3
4
5
5
7
7
9
9
11
12
13
14
15
15
17
18
19
20
20
72

Yale University
Univ. of California-San Diego
University of Pennsylvania
Univ. of California-Los Angeles
Univ. of CA-San Francisco
Baylor College of Medicine
University of Washington
Stanford University
University of Virginia
Columbia University
University of Chicago
University of Iowa
California Institute Technology
New York University
University of Michigan
Vanderbilt University
Albert Einstein College of Med.
Mayo Graduate School
John Hopkins University
U of Illinois Urbana-Champaign
Univ. of Alabama-Birmingham
University of Minnesota

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
34

Massachusetts Inst. of Tech.
Univ. of CA-San Francisco
Harvard University
California Institute Technology
Stanford University
Univ. of California-San Diego
Univ. of Wisconsin-Madison
Yale University
Johns Hopkins University
Univ. of California-Berkeley
University of Chicago
Columbia University
University of Utah
Baylor College of Medicine
Duke University
Washington University
University of Washington
U of TX-Southwestern Med Ctr.
University of Pennsylvania
U of NC--Chapel Hill
University of Minnesota .
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Cell & Developmental BiologyEcology, Evolution & Behavior

1
1
3
4
5
6
7
8
9
10
10
12
13
14
15
16
17
18
18
20

Pharmacology
1 Yale University
2 U of TX-Southwestern Med Ctr
3 Univ of California - San Diego
4 Johns Hopkins University
5 Duke University
6 Vanderbilt University
7 Harvard University
8 U of NC-Chapel Hillt

9 University of Washington
9 University of Pennsylvania
11 Massachusetts Inst of Tech
12 Univ of Wisconsin-Madison
13 University of Michigan
14 New York University
15 Emory University
16 U of NC-Chapel Hi1l2

17 Stanford University
17 University of Colorado
19 University of Rochester
19 University of Iowa
21 University of Minnesota

1 School of Arts and Sciences
2 Interdisciplinary with the Schools of
Medicine, Pharmacology, and Public Health

1
2
3
4
5
6
7
8
9
10
11
11
13
14
15
16
17
18
19
20
37

Massachusetts Inst. of Tech.
Rockefeller University
Univ. of CA-San Francisco
California Institute Technology
Harvard University
Stanford University
Univ. of California-San Diego
University of Washington
Washington University
Yale University
Princeton University
Stanford University
Univ. of California-Berkeley
Duke University
University ot Chicago
Univ. of Wisconsin-Madison
Univ. of California-Los Angeles
U of TX-Southwestern Med Ctr.
Columbia University
John Hopkins University
University of Minnesota



TABLE 2

30 Medical Schools Receiving 5·Year Awards from HHMI
to Enhance Basic Sciences (Annual Amounts)

$3,600,000
Columbia University College of Physicians and Surgeons

$3,400,000
John Hopkins University School of Medicine
Stanford University School of Medicine

$3,000,000
Albert Einstein College of Medicine
Univ. of California, Los Angeles, School of Medicine
Washington University School of Medicine

$2,800,000
Univ. of New Mexico School of Medicine
Univ. of Washington School of Medicine
Univ. of Wisconsin Medical School

$2,600,000
Univ. of California, San Diego, School of Medicine
Univ. of Chicago Pritaker School of Medicine

$2,400,000
Case Western Reserve Univ. School of Medicine
Univ. of Alabama School of Medicine
Univ. of Colorado School of Medicine
Univ. of Iowa College of Medicine
Univ. of North Carolina, Chapel Hill, School of Medicine
Univ. of Utah School of Medicine
Univ. of Vermont College of Medicine
Vanderbilt University School of Medicine

$2,400,000
Duke University School of Medicine
Harvard Medical School
Northwestern University Medical School
Oregon Health Sciences Univ. School of Medicine
Univ. of Florida College of Medicine
Univ. of Massachusetts School of Medicine
Univ. of Pennsylvania School of Medicine
Univ. of Southern California School of Medicine
Univ. of Texas Medical School at San Antonio

Appendix I



APPENDIX E

PROPOSAL:

•InProgram
Sciences

Formation of the Graduate
BioMedical

leading to a Ph.D. degree in any of the following disciplines:

Biochemistry, Ylolecular Biology & Biophysics
Cell & Integrative Physiology

Microbiology, Immunology and Molecular Pathology
Molecular. Cellular. Developmental Biology & Genetics

, Neuroscience
Pharmacology

Introduction
The granting of the Ph.D. degree is central to the teaching mission of the University of

Minnesota. As such. research based graduate education will continue to be the cornerstone of the
research enterprise at the University. ~However, we must realize that the face of graduate education
is rapidly changing and that our responsibilities in the educational venue leading toward the Ph.D.
degree are much broader than they ever have been. Graduates in the biological sciences are being
asked to enter a job market which emphasizes career skills not only at the research bench, but also
in public policy, law. ethics and finance. but to name a few. While our responsibilities to train
students has broadened. we are faced with the realization that the fundine: of biomedical sciences in
this country will be at best a zero-based enterprise. Consequently, we must develop mechanisms
which foster new initiatives in the biological science research with the potential to develop into
long-tenn stable lines of financial support. YIechanisrns to maximize faculty interactions which
may synergize into coiiaborations should be identified. In order to respond to these changing
parameters. the formation of a common graduate program in BioMedical Sciences is proposed.
This program would provide for an integrated curriculum for the biomedical sciences which would
serve to bring disparate faculty groups together. The net effect would be to train Ph.D.' s more
effectively for today's climate while increasing the interactions between faculty with common
research goals.

The General Outlines
The graduate program in BioMedical Sciences (BMS) would be an umbreiia graduate

program and single entry port for students interested in careers in the biological sciences as they
apply to contemporary problems in molecular medicine. The BMS program would advertise
world-wide as the entry point for students interested in research/teaching careers in the biomedical
sciences. However, the BMS program would not grant a Ph.D. degree in BioMedical Sciences.
Instead, this graduate program would serve to funnel students into one of several existing Ph.D.
granting programs termed divisions. The BMS program \vould serve to coordinate the recruiting
of students who would indicate which of the degree program! s) they would like to be considered
for. A primary goal would be to not dismantle existing strong graduate programs but to meld the
programs under a single administrative umbrella which would facilitate the identification and
training of students while bringing faculty together.

To establish the BMS program. a coordinating committee comprised of department heads,
directors of graduate study and elected members at-large would be formed. This would be the
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primary governing body for the entire BMS progr:.un and would interface with the Graduate School
on administrative maners. This committee would have oversight responsibility for all facets of the
prolZram. The BMS coordinatinlZ committee would establish numerical !wals and standards for
~tudent recruitment. the method of recruitment. develop and implement policies relatinlZ to the
monitoring student progress during the degree. formulate an integrated core curriculum common to
all BMS students and establish criteria for selection and periodic evaluation of BMS facultv. .-\
central tenet of the BMS proposal is thar there be a common entrance standard for all Ph.D.
candidates. This standard should be equivalent to the highest now in place to ensure that top-notch
~tudents are admitted and trained. For BMS to be excellent. all divisions must recruit the best
students around the country. If a division cannot attract enough top students. its graduate pool
~hould diminish rather than accept lower academic quality. What is not v,,'anted is for the graduate
pool to become the average of all programs but for the total graduate pool to hecome equivalent to
or better than the best we have. If a particular division cannot recruit enough high-caliber students.
then faculty in that program would rotate support from graduate student lines into either
postdoctorals or technicians..-\ division would not lower its standards to attain its recruitinlZ
numbers. ~

Biochemistrv and Biomolecular Structure
Molecular C'eIl Biology and Genetics
Regulatory Biology, Microbiology and Molecular Immunology
Developmental Biology and Neuroscience

Spring Semester:

Recruiting and Training of Students
The traininlZ of lZraduare students starts with the wiilinlZness of facultv to work hard and

invest time and energy Into the recruitment and training process. It is important for individual
divisions to retain control of the selection of students into their discipline. The BMS program
would provide administrative and organization assistance in the advertising and recruitment of
students into each division. BMS responsibilities could include lodging and transportation services
relating to hosting prospective students, arranging for faculty interviews and tours of the campus
and Twin Cities. Divisional responsibilities would include establishment of recruitment goals, the
selection of students and identification and assignment of individual recruiters for each prospective
student. Ultimate responsibility for the recruitment process would rest with the division. It is
anticipated that the BMS program would admit between 60-75 students annually. The
establishment of the BMS program does not preclude other groups from independently recruiting
students to Minnesota. For example, training and center grants would still continue to advertise for
their particular focus. However. such recruitment methods should indicate that interested students .
should apply via the BMS entry port.

An additional difference between our current method of traininlZ and BMS would be in the
teaching and laboratory rotation requirements of BMS graduate students. .-\ll BMS students would
perform laboratory rotations during their fall semester. Rotation projects would be less intense and
would last only 3-4 weeks in any individual laboratory. This would aUow 3-4 rotations per
semester, perhaps as many as 8 during the year. The purpose of the rotations would be for the
student to gather some knowledge about a particular lab. perhaps assisting a current postdoctoral or
graduate student. The rotations would not have performance in the laboratory, insofar as
accomplishing a research project. as a primary goal. With far less emphasis and time on the
rotation project, first year graduate students would have time to perform their teaching duties. The
goal would be to have all student complete their teaching requirements during the first year, prior to
joining a research laboratory and beginning thesis research. Research grants would therefore not
be penalized by having students leaving during the second and third year to perform teaching
duties. This would translate into increased productivity by students who are supported by training
grants and individual investigator-initiated grants. .

Along with performing their teaching duties. all BMS students would take a common core
curriculum consisting of 4 semester-long courses to be completed during the tirst year. These core
courses would be:

Fall Semester:
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[dentitication of insrrucrors from rhe BMS facuJrv for rhe core series would be derermined bv rhe
coordinating commirree. At the end of the tirst year. students may opr to change divisions (degree
programs) depending upon rheir laborarory rorations and classroom experiences. [n the second
year. each division \vould augment the core wirh specialty courses ro develop a more in-depth
curriculum in any panicular area. Alternatively. students may take a combination of courses
establishinl! a broadlv based foundation in basic biologv. [n addition. the basic sciences core
would be augmented'wirh lectures from clinical faculcY-ro provide a perspecrive on contemporary
issues in molecular medicine. Once admitted into BMS. a !!raduate student mav rotate in any
laborarory in the program and enter any laborarory. A correlate to this is rhar any student may
transfer within the BMS program without being adminisrratively burdened. This should be simple
if BMS uses a common entrance srandard and students take a common core curriculum. The BMS
program may also consider establishing mini-courses in order ro train students broadly in career
path choices. Topics for mini-courses could be scientific ethics. legal aspecrs of biological
sciences research. biology and public policy, tinancial and accounting management. and career
counseling. In addition. all BMS should have some common teaching experiences ro acquaint
them with the organization of rhe classroom.

Faculty CQuid be a member of only a single division or multiple divisions. The Ph.D.
degree that a student receives \vould be dependent upon a declararion of intent ar the end of the firsr
year in the program. The preliminary wrirren and oral exams would be defined by rhe BMS
coordinating commirree. Annual student progress reviews would be handled uniformly across the
BMS program and organized by the administrative commirree. In addition. all graduate students in
a particular division would have an equivalent teaching responsibility. The BMS coordinating
committee would facilitate coordination between divisions ro ensure that graduate students teaching
experience is similar between divisions.

Mechanisms of Support for Students in BMS
All financial support for students in their first academic year in the BMS program would

come from a common pool. Funding of students from a common pool eliminates the parochial
nature of "ownership" of students and eliminates DGS's having to bargain each year with different
academic units for support money. Options for support include funding by the Graduate School,
bv CBS or bv the Medical SchooL Alternativelv, some combination of funds mav be used to
support the program. The Graduate School would be asked to provide funds for recruiting and
administration of the Program. The objecrive of this financial arrangement would be ro ensure that
students are not the tinancial "property" of a particular division or depanment and therefore are not
administratively "locked". Boundaries between divisions should be transparent, leading to a
community of graduate students. In the second and subsequent years of graduate training,
students would be supported by any combination of historical methods. individual research grants.
fellowships, training or center grants or private scholarships.
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Summary
It is important to reiterate that the EMS program would strive nor to be the numerical

Jverage of all divisions but a mechanism tor raising the collective whole based upon increased
interaction between faculty and students and the ability to attract high-quality Ph.D. candidates.
The advantages for the student would be:

• .-\ broadly-trained educational experience \vith the ability to enter a wide \'ariety of laboratories
without administrative penalty.

• .-\ common core curriculum.

• .\dministrative procedures for recruiting and student monitoring that would streamline the
graduate process.

• TeachinlZ in the tirst 'lear to allow 100% effort in the research laboratorY durin!! the second and
subsequent years. . . ~

• Increased number of rorations to allow students more possible choices for a thesis advisor

The advantages for the faculty are numerous. they include:

• Reduction in administrative and recruiting overlap between different graduate programs

• Ability to attract and recruit high-quality graduate students

• Dissociation of financial ties to students and their first year training, elimination of parochialism
in graduate training

• Common core curriculum to more effectively educate students

• Increased interaction between faculty leading to program project/center/training grants

• Elimination of graduate students being supported on research grants while performing teaching
duties

• Reduction in budgetary pressures on departments for first year student support
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Biological Sciences, ColIege of

Twin Cities Campus

December 5, 1996 j
Office ofthe Dean

College of Biological Sciences /475 Gortner Avenue
St. Paul. ~etVl£..Q

6/2-624-22014
Fax: 6/2-624-2785

Memo To:

From:

S~bject:

Interested Deans and Department Heads

Robert Elde, Chair, Biological Sciences Policy Council, and
Dean, College of Biological Sciences

Reorganization of Biology

Enclosed is a copy of the first of three proposals developed by the Biological
Sciences Policy Council (BSPC) with regard to reorganizing biology at the Twin
Cities campus. The first proposal focuses on partnerships between the College of
Biological Sciences and the Medical School. The BSPC would appreciate hearing
your reactions to the proposal as well as suggestions for how the core disciplines in
biology other than those listed in the schematic should be organized in order to
increase the quality, reputation, and usefulness of biology to the broader
community.

Therefore, please feel free to discuss this with members of your college or
department. I would be eager to receive your comments bye-mail at
belde@cbs.umn.edu or by fax at 624-2785. Your comments and suggestions would be
especially valuable if I could receive them prior to December 13, when two Town
Meetings will occur. The participation of you and your faculty in this process and
these meetings is heartily encouraged. If you cannot respond prior to December 13, I
would be eager to hear from you and discuss your suggestions at any time.

St. Paul Town Meeting
Friday, December 13
8:30-10:00 a.m.
B25 Classroom-Office Building

JU

Enclosure

Minneapolis Town Meeting
Friday, December 13
10:30 a.m.-12:00 p.m.
2-470 PWB

c: C. Eugene Allen, Provost, Professional Studies
L.--¥tank Cerra, Provost, for the Academic Health Center

W. Phillips Shively, Provost, Arts, Sciences, & Engineering

Biological Sciences Policy Council:
Norma Allewell, Vice Provost, Arts, Sciences, & Engineering (ex officio)
Mark Brenner, Vice Pres. for Research & Dean, Graduate School
Michael Martin, Dean, College of Agricultural, Food, & Env. Sciences
Alfred Michael, Dean, Medical School
Harry Orr, Special Assistant to the Dean, Medical School (ex officio)
Alfred Sullivan, Dean, College of Natural Resources



UNIVERSITY OF MINNESOTA

Twin Cities Campus

Memorandum

November 11, 1996

Office of the Dean

College of Biological Sciences

J23 Snyder Hall
1475 Gortner Avenue
St. Paul. MN 55/08-1095

612-624-2244
Fax: 6/2-624-2785

To: Basic Science Department Heads, Medical School
Department Heads, College of Biological Sciences

CU- ")-& c ~~~
From: Alfred Michael, Interim Dean, Medical School

Robert Elde, Dean. College of Biological Sciences~/~

Subject: Next steps in reorganization

We desire feedback on the proposed reorganization of departments from you and the
faculty. Thus, we are planning Town Meetings for wide discussion of these matters. The
fIrst will be in early December and will occur as a pair (one in St. Paul; one in
Minneapolis). The second will be a single, joint meeting in mid-January.

Prior to the early December Town Meeting we request that you hold meeting(s) of your
faculty to discuss the proposed reorganization. We would like you (or others in your
departments) to send us a written summary of the concerns that arose in your discussions.
Please send these summaries to each of us (e-mail, if possible) by Wednesday, December 4
so that we can be prepared to use the Town Meeting to address these issues.

It is important that we act expediently, since changes in our organization should be
implemented by July 1, 1997.



Proposal

Intercollegiate Partnerships in Biology

I. College of Biological Sciences and Medical School
Departments and Reporting Structure

November 11, 1996

Preamble
It is proposed to organize basic biology presently affiliated with the College of

Biological Sciences (CBS) and the Medical School into a departmental-based structure
which, in terms of reporting, consists of three types of departments: 1) Medical School
departments, 2) CBS departments, and 3) University-wide, core departments that reside
in both the Medical School and CBS. The criteria for discipline-based core departments
follow. First, the disciplines included are fundamental. Each of these departments will
offer undergraduate and graduate degrees. These disciplines are recognized nationally
as the cornerstones and as the driving force for research in many other areas of biology,
agriculture, environmental sciences, natural resources and the health sciences. Thus, in
order for the University of Minnesota to advance in any of these areas, it is imperative
that the fundamental disciplines be outstanding.

Second, the list of fields included recognizes that an institution can advance a
given discipline if and only if a critical mass of faculty share a focus in that discipline.
In spite of our size, the University of Minnesota does not have faculty clustered into the
critical masses necessary to sustain important, contemporary areas in fundamental
biology. A critical mass of accomplished faculty in a given discipline is able to attract
the best students and offer nationally competitive degrees at the undergraduate and
graduate levels of instruction. Disciplines at the University of Minnesota that are not
within striking distance of such a level of achievement should not be sustained as free
standing departments. However, service-level instruction will continue to be needed
from these disciplines, but the manner of delivery of such instruction will be from a
source other than a discipline-based department. .

Assumptions Regarding Reporting and Leadership of University-Wide
Departments in Core Disciplines in Biology, and Space

Faculty who can contribute to the core disciplines in biology are scattered and
fragmented by present structure. As a step toward resolving this flaw, University-Wide
departments in selected core disciplines will be created. Some will be created by the
merger of two or more existing departments, whereas others will be created de novo.
The disciplinary base of these new departments should be obvious and distinct.
Duplication of expertise found in other disciplines and dep'artments should be avoided.
This document focuses for the most part on those departments that will be created by
the actions of the Medical School and the College of Biological Sciences. These newly
created departments will report to the Deans of CBS and the Medical School.



Heads of these newly created departments will need to possess leadership
characteristics different than what may have been previously expected. Heads of core
departments must understand the University-wide mission of their units and be
prepared to report to both the CBS and Medical School Deans. Thus, it is expected that
heads of these core departments will devote a substantial amount of time to
administrative duties. Their performance evaluations and compensation will take this
into account. Thus, leaders of these newly created departments should be sought for
their scientific judgment, vision across the breadth of their discipline and ability to
promote cooperation between the disciplines of the unit, and with units in the Medical
School, AHC, COAFES and CNR. Indeed, a mission for each these newly created
departments is to be truly university-wide, in part by demonstrating their ability to be a
resource for the entire university.

Two groups will serve important advisory roles to the Provosts. The Deans who
comprise the Biological Sciences Policy Council will oversee administrative
administrative matters. An elected committee (University-wide) of senior faculty
(Executive Faculty Council) will oversee scientific matters.

Ideally, the faculty that comprise a department should occupy office and
research space in proximity to one another. However, it must be recognized that for
many reasons this will not be possible for all of the Core Biology Departments. In fact,
it is anticipated that the Minnesota Ideal for some units will be to have faculty located in
both St. Paul and Minneapolis.

2



Intercollegiate Partnerships in Biology
I. CBS and Medical School
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Footnotes
a) Plant Biology will continue joint reporting to the Deans of CBS & COAFES

b) Biology Instruction (Faculty and P&A whose focus is on pedagogy and outreach)
. -L"lstruction in areas lacking discipline-based departments (e.g. Gross Anatomy,

Physiology, Taxonomy)
-Instructional Services (multi-media assistance, Instructional Labs, etc)
-Administration of Master Professors Program (Teaching for the Fundamentals

of Biology series)
-Administration for Undergraduate Major in Biology (distinct from

undergraduate majors in the core disciplines)
-Administration of Professional Master's programs in Biology

c) Genetics/Development: Placement of these two disciplines into a single department
is scientifically warranted both generally and at the U of M. However, members
of these disciplines need to provide their input.

d) Neuroscience: Scientifically justified, and further justified and supported by
responses to questionnaire by the faculty. Placement in the core is contingent
upon undergraduate major (which has been proposed and awaits final approval
by the EPC of CBS).

e) Phaunacology: Refer to comments concerning departmental distinctiveness (page 1).

f) Immunology: At this time it is unclear what is optimal, Le.. remain as multi
departmentalcenter or become a department. In either case, it is viewed as a
Medical School/AHC enterprise. However, members of this discipline need to
provide their input.

g) Human Genetics: At this time it is unclear what is optimal, Le.. remain as multi
departmental center or become a department. In either case, it is viewed as a
Med School/AHC enterprise. However, members oithis discipline need to
provide their input. .

h) Research Administration: These are units that will administer grants and provide
general secretarial support for groups of investigators that may be larger than a
single department.

i) Core functions of the biological Graduate Programs should be merged and simplified.
In addition, responsibility for discipline-based graduate training should be
aligned with departmental resources.



,.
UNIVERSITY OF MINNESOTA Biological Sciences, College of

ACADE~'CHEALTH CENTER
OffIce of the Provost

Twin Cities Campus

December 3, 1996 I
Office of the Dean

Col/eRe of Biological JLIC"U .•
St. Palli. MN ::J::J/U(j-/uYJ

612-624-2244
Fax: 6/2-624-2785

DEC 05 1996
RECEIVEDMemo To:

From:

Subject:

C. Eugene Allen, Provost, Professional Studies
vPrailk Cerra, Provost, Academic Health Center

W. Phillips Shively, Provost, Arts, Sciences, & Engineering and
Morse Alumni Distinguished Teaching Professor of Political Science

BSPC Members:
Norma Allewell, Vice Provost, Arts, Sciences, & Engineering
Mark Brenner, Vice Pres. for Research & Dean, Graduate School
Michael Martin, Dean, College of Agricultural, Food, & Env. Sciences
Alfred Sullivan, Dean, College of Natural Resources

Robert Elde, Chair of the BSPC and Dean, College of Biological Science~#
Biology Reorganization: Partnership I. CBS and the Medical School

Please accept my apologies for neglecting to copy you on the distribution of
the November 11, 1996, document outlining the proposed partnership between CBS
and the Medical School as part of biology reorganization. It was truly an
unintentional oversight. I've enclosed a copy of the document, which by now all of
you have seen and received numerous reactions. As we move ahead with plans for
reorganization, I will strive to keep you informed each step of the way.

ju

Enclosure

c: Alfred Michael, Dean, Medical School
Harry Orr, Special Assistant to the Dean, Medical School
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6/2-624-2244
Fax: 6/2-624-2785

To: Basic Science Department Heads, Medical School
Department Heads, College of Biological Sciences

ae. ~c~ ..-f
From: Alfred Michael, Interim Dean, Medical School

Robert Elde, Dean, College of Biological Sciences~I~

Subject: Next steps in reorganization

We desire feedback on the proposed reorganization of departments from you and the
faculty. Thus, we are planning Town Meetings for wide discussion of these matters. The
first will be in early December and will occur as a pair (one in St. Paul; one in
Minneapolis). The second will be a single, joint meeting in mid-January.

Prior to the early December Town Meeting we request that you hold meeting(s) of your
faculty to discuss the proposed reorganization. We would like you (or others in your
departments) to send us a written summary of the concerns that arose in your discussions.
Please send these summaries to each of us (e-mail, if possible) by Wednesday, December 4
so that we can be prepared to use the Town Meeting to address these issues.

It is important that we act expediently, since changes in our organization should be
implemented by July 1, 1997.



Proposal

Intercollegiate Partnerships in Biology

I. College of Biological Sciences and Medical School
Departments and Reporting Structure

November 11, 1996

Preamble
It is proposed to organize basic biology presently affiliated with the College of

Biological Sciences (CBS) and the Medical School into a departmental-based structure
which, in terms of reporting, consists of three types of departments: 1) Medical School
departments,2) CBS departments, and 3) University-wide, core departments that reside
in both the Medical School and CBS. The criteria for discipline-based core departments
follow. First, the disciplines included are fundamental. Each of these departments will
offer undergraduate and graduate degrees. These disciplines are recognized nationally
as the cornerstones and as the driving force for research in many other areas of biology,
agriculture, environmental sciences, natural resources and the health sciences. Thus, in
order for the University of Minnesota to advance in any of these areas, it is imperative
that the fundamental disciplines be outstanding.

Second, the list of fields included recognizes that an institution can advance a
given discipline if and only if a critical mass of faculty share a focus in that discipline.
In spite of our size, the University of Minnesota does not have faculty clustered into the
critical masses necessary to sustain important, contemporary areas in fundamental
biology. A critical mass of accomplished faculty in a given discipline is able to attract
the best students and offer nationally competitive degrees at the undergraduate and
graduate levels of instruction. Disciplines at the University of Minnesota that are not
within striking distance of such a level of achievement should not be sustained as free
standing departments. However, service-level instruction will continue to be needed
from these disciplines, but the manner of delivery of such instruction will be from a
source other than a discipline-based department.

Assumptions Regarding Reporting and Leadership of University-Wide
Departments in Core Disciplines in Biology, and Space

Faculty who can contribute to the core disciplines in biology are scattered and
fragmented by present structure. As a step toward resolving this flaw, University-Wide
departments in selected core disciplines will be created. Some will be created by the
merger of two or more existing departments, whereas others will be created de novo.
The disciplinary base of these new departments should be obvious and distinct.
Duplication of expertise found in other disciplines and dep'artments should be avoided.
This document focuses for the most part on those departments that will be created by
the actions of the Medical School and the College of Biological Sciences. These newly
created departments will report to the Deans of CBS and the Medical School.



Heads of these newly created departments will need to possess leadership
characteristics different than what may have been previously expected. Heads of core
departments must understand the University-wide mission of their units and be
prepared to report to both the CBS and Medical School Deans. Thus, it is expected that
heads of these core departments will devote a substantial amount of time to
administrative duties. Their performance evaluations and compensation will take this
into account. Thus, leaders of these newly created departments should be sought for
their scientific judgment, vision across the breadth of their discipline and ability to
promote cooperation between the disciplines of the unit, and with units in the Medical
School, AHC, COAFES and CNR. Indeed, a mission for each these newly created
departments is to be truly university-wide, in part by demonstrating their ability to be a
resource for the entire university.

Two groups will serve important advisory roles to the Provosts. The Deans who
comprise the Biological Sciences Policy Council will oversee administrati,:e
administrative matters. An elected committee (University-wide) of senior faculty
(Executive Faculty Council) will oversee scientific matters.

Ideally, the faculty that comprise a department should occupy office and
research space in proximity to one another. However, it must be recognized that for
many reasons this will not be possible for all of the Core Biology Departments. In fact,
it is anticipated that the Minnesota Ideal for some units will be to have faculty located in
both St. Paul and Minneapolis.

2
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Intercollegiate Partnerships in Biology
I. CBS and Medical School
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Undergraduate Student Services, Advisors, etc.

Graduate Programs l

Research Cores and Support (BIPL, MicroChemical Facility, Transgenics, Biocomputing, etc.



Footnotes
a) Plant Biology will continue joint reporting to the Deans of CBS & COAFES

b) Biology Instruction (Faculty and P&A whose focus is on pedagogy and outreach)
-Instruction in areas lacking discipline-based departments (e.g. Gross Anatomy,

Physiology, Taxonomy)
-Instructional Services (multi-media assistance, Instructional Labs, etc)
-Administration of Master Professors Program (Teaching for the Fundamentals

of Biology series)
-Administration for Undergraduate Major in Biology (distinct from

undergraduate majors in the core disciplines)
-Administration of Professional Master's programs in Biology

c) Genetics/Development: Placement of these two disciplines into a single department
is scientifically warranted both generally and at the U of M. However, members
of these disciplines need to provide their input.

d) Neuroscience: Scientifically justified, and further justified and supported by
responses to questionnaire by the faculty. Placement in the core is contingent
upon undergraduate major (which has been proposed and awaits final approval
by the EPC of CBS).

e) Pharmacology: Refer to comments concerning departmental distinctiveness (page 1).

f) Immunology: At this time it is unclear what is optimal, Le.. remain as multi
departmental center or become a department. In either case, it is viewed as a
Medical School!AHC enterprise. However, members of this discipline need to
provide their input.

g) Human Genetics: At this time it is unclear what is optimal, Le.. remain as multi
departmental center or become a department. In either case, it is viewed as a
Med School!AHC enterprise. However, members of this discipline need to
provide their input.

h) Research Administration: These are units that will administer grants and provide
general secretarial support for groups of investigators that may be larger than a
single department.

i) Core functiOns of the biological Graduate Programs should be merged and simplified.
In addition, responsibility for discipline-based graduate training should be
aligned with departmental resources.
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ACADEMIC HEALTH CENTER
Office of the Provost

Memo To: Named Conveners and Interested Faculty
FEB 041997

RECEIVED

From:

Subject:

Biological Sciences Policy Council
Robert Elde, Chair and Dean, CBS
Mark Brenner, Dean, Graduate School & Vice Pres. for Research
Mike Martin, Dean, COAFES
Alfred Michael, Dean, Medical School
Alfred Sullivan, Dean, CNR
Norma Allewell, Vice Provost for AS&E and Ex Officio Member
Harry Orr, Special Asst. to the Dean of the Medical School and

Ex Officio Member

Convening Discussions and Reporting

As a consequence of responses of individual departments to the proposed
changes in departmental structure in the core disciplines in biology, and our reading
of the Town Meetings held on December 13, we are asking that the individuals
named below organize and convene inclusive meetings of faculty to discuss the foci
and faculty that such departments would include. Our goal is to strengthen the core
disciplines in biology. Reorganization must have two outcomes:

1. The core disciplines must become nationally stronger in their own right.

2. Strengthening the core disciplines must reinvigorate the "usefulness" of
core biology to more applied disciplines in AHC, COAFES, and CNR.

The BSPC would like to hold open meetings the second or third week of
February to hear reports of your discussions. Your report should address the
following items:

•. The research foci of the new department.

• The faculty who ought to be included in the new department and how
those faculty should be geographically distributed.

• The way in which access to expertise in the new department will be
provided to other basic biology departments (including other basic and
applied departments in COAFES, CNR, and AHC); how will linkages be
formed?
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• Any organizational considerations which ought to be reviewed.

• The major issues that will face the newly configured department.

If there is a consensus within your group we would like the report to emphasize the
points of consensus and to list the issues requiring further discussion. If there is not
consensus on major issues, we would like the report to reflect the roots of the
disagreements.

SURRested Conveners

Center for Biological Instruction & Outreach
John Beatty, Emily Hoover, Ed Sucoff, Doug Wangensteen

Cellular, Developmental Biology & Genetics
Ross Johnson, Paul Letourneau, Larry Schook, Chris Wylie

Biochemistry
Dave Bernlohr, Gary Gardner, John Lipscomb, Charles Louis, Howard Towle

Microbiology
Ashley Haase, Mike Sadowsky, Ken Valentas

Neurobiology
Tim Ebner, Alice Larson, Paul Letourneau, Bob Miller

Ecology, Evolution & Behavior
Affinity Group

Plant Biology
Steve Gantt, Neil Olszewski, Carroll Vance

Animal Biology/Organismal
Ira Adelman, Elmer Birney, Alan Hunter


