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“The 21% century can, most certainly, be an exciting time for Higher
Education if we have thewisdom to beinclusiverather than exclusvein
program development, expand our horizonsto meet changing needs of
the clientele, and provide cutting-edge programs’ .

Statement by IANR Department Heads in a memo dated July 28, 1998, sent to Deans
Donald Edwards (CASNR), Brian Foster (CAS) and Darrell Nelson (ARD)




Executive Summary

The Life Sciences Task Force considered the current state of Life Sciences at the
University of Nebraska-Lincoln (UNL), along with more specific issues considered
important by the three pertinent College Administrations (CAS, CASNR, ARD). The Task
Force was asked to provide recommendations and a process for the overall enhancement,
increased visibility and integration of Life Sciences at UNL.

Per ception of the* State’ of Life Sciencesat UNL

The "whole" of Life Sciences offerings in research and teaching at UNL does not exceed
the "sum of its parts’. While disgppointing, this Stuation provides exceptiona potential for
enhancement. The need for enhancement is clearly reflected in a direct comparison of
UNL's research profile with other Universities offering doctorate-granting programs.

Current mechanisms a UNL to coordinate research and teaching efforts among units and
colleges are too unresponsive and unwieldy, leading to missed opportunities. For the most
part, faculty capable of important contributions in critical aress of life sciences research and
teaching are scattered throughout UNL, with insufficient opportunities to maximize
interactions, productivity and quality. In other life sciences disciplines, little or no critical
expertise exigs. Collectively, this stuation hampers UNL's ability to be a leader in life
sciences research and education.

The current administrative model is not sufficiently flexible nor does it lead to credtive
solutions to meet UNL'’s changing needs. No administrative mechanism currently exists
that effectively removes the negative consequences of inter-departmenta and inter-college
“turf battles’.

Despite some excellent programs and scientists, UNL is poorly postioned for future
success in the rapidly changing landscape of the life sciences, and is unlikely to meet the
needs and expectations that Nebraskans have of its primary research ingtitution. Change is
needed to direct future research and teaching activity in the life sciencesat UNL, or we will
not keep pace with the increased demands of this exciting, dynamic field.

Recommendationsto Enhance and Integrate Life Sciencesat UNL:

UNL must forcefully identify unproductive and antiquated approaches and programs in the
Life Sciences, and then refocus individua and collective goals toward the establishment of
excdlent, innovative programs in research and teaching. A balanced commitment
throughout UNL between activities that do not necessarily provide immediate or
provisonal practica applications (basic research and discoveries) and misson-oriented
research and responsiilities typical of a Land-Grant Institution should be the god.



Life sciences research programs at UNL must be nimble to meet rapidly changing research
landscapes. As a State with limited resources to invest in higher education and research,
clever decisons are required to best leverage opportunities to maximize their impact. The
State's commitment to providing UNL with cutting-edge technologies and infrastructure
must be matched by an increase in faculty commitment to utilizing such resources, and
procuring the funds necessary to maintain their viability and sophistication.

Opportunitiesfor Enhancing and Integrating Life Sciencesat UNL

A new, intercampus administrative structure for the Life Sciences at UNL is needed. A
new College of Biologica Sciences will be coupled with a reorganized College of
Agricultural Sciences, providing a grester balance between misson-oriented and basic
research activity in the life sciences. These two colleges will be administered and, more
importantly, their activities coordinated through a Vice Chancellor for the Life Sciences.
The actua misson of this office and the duties of the key individua filling this role will
require a srong emphasis on developing balanced, forward-looking goas. This proposed
organization will gregtly improve the capabilities of UNL to contribute to nationaly
recognized and valued research that meets the needs of the State of Nebraska and the
world. This proposa should not be interpreted as a smple mechanism to move the School
of Biologica Sciences into an IANR-like structure.  Unless al phases of life sciences
research and teaching are reassessed, new forward-looking goads and expectations
developed, and new modd for a better life sciences program at UNL produced in such a
plan, nothing should be done. Half aloaf is not sufficient or appropriate.

UNL must redirect funds to provide short-term financial support to develop an increased
number of high qudity, cutting-edge, faculty-generated research programs in
groundbreaking areas. Creation of self-supporting "Research Clusters’ in the life sciences
provides a mechanism to foster creative new research programs that can successfully
compete for nationally available funds and raise UNL'’s nationa stature in life sciences
research. We present details for the formation, evaluation and expected contributions of
research clugtersin the life sciences.

Strong, University-wide programs must be developed in severd disciplines that not only
emphasize quality research, but also quaity undergraduate and graduate ingtruction. We
were specifically asked to examine Biochemistry and Molecular Biology, but other
extremely viable areas a UNL deserve equa attention (e.g., Ecology and Evolutionary
Biology, Microbiology, or newly focused programs with immediate, misson-oriented
application). In biochemistry, the current coordinating structure (Center for Biologica
Chemistry) is not functioning optimally and its reorganization is hampered by department-
and college-focused philosophies. The adminigtrative reorganization described above is
perceived as the only mechanism capable of improving and fully exploiting UNL’s
expertise in these core Life Sciences disciplines.

Our proposed adminigtrative model will also serve to coordinate the overdl Life Sciences
curriculum, to remove the exiging impediments and duplications in curriculum



coordination at the intercampus and intercollege levels. Such a structure is aso congdered
vitally important for providing the resources necessary for regular and predictable staffing
of courses, especidly those serving students in many departments and the establishment of
laboratory-courses in molecular biology. However, even with improved coordination,
departments will remain the fundamenta unit for curricular changes, especialy concerning
course and syllabus development and establishing requirements for the individua
undergraduate majors in the Life Sciences. In this sense, stability in teaching activities must
be accomplished, by clarifying and codifying issues relating to course ownership by
departments.

In many Life Sciences disciplines, new technologies (e.g., molecular and structural biology,
bioinformaticsgenomics, among others) have increased the probability that fundamental
breakthroughs resulting from biomedical research may have implications in agriculture, and
vice-versa. UNL must more closely examine how the current research capabilities at UNL
interface with those of the University of Nebraska Medical Center, and how UNL’s future
research expertise on both campuses can be sructured to facilitate a more cohesive
interaction with thisingtitution.



The Prominence of American Research Univerdties A Brief Background

UNL is a land-grant, research universty with high aspirations. As described by Robert
Rosenzweig (then president of the Association of American Universties), research universties
in the United States have chosen to combine basc research, applied research, graduate
education in research and undergraduate education in the same place, by the same people and
often a the same time. Mot informed observers throughout the world would agree that the
American research universty must be judged a success by virtualy any imaginable standard
(Graham & Diamond 1997).

A form of socid organization barely known anywhere ese in the
world has so clearly demongtrated its value in the United States that
the wisdom of sustaining it is dmost beyond serious debate. (Robert
Rosenzweig 1982, in Graham & Diamond 1997, p. 1)

Research in the life sciences (broadly defined) at American research universities now flourishes.
UNL is one of about 130 public and 30 private doctorate-granting ingtitutions. Universities
such as UNL provide typica cross-sections of the types of life sciences research that occurs
nationdly (with the exception of no sgnificant medical research at UNL), with obvious
increases in productivity and qudity in programs compared to the past. Pressures to excd
continue to fue the strong competitive “juices’ among research universities to rank high within
these disciplines as a measure of accomplishment and relative competence.  Yet, in the same
competitive vein that describes research universitiesin genera, resources to support researchin
the life sciences are disproportionately alocated among ingitutions. Success in this nationally
competitive environment requires that UNL organize and facilitate its effortsin the life sciences
in such away that we can compete, S0 that we eventualy will rank high among our peers asthe
result of UNL’s appropriate level of commitment and effort. Many degrees of freedom exist
for the types of drategies and tactics to employ to accomplish this god, but they must be
carefully identified and tailored to suit UNL's needs because resources and opportunities are
not unlimited.

How does UNL fare in national comparisons with our programs in the life sciences? How will
UNL fare in the future given the current funding climate and anticipated resource dlocation?
How can UNL expand available resources to meet a rapidly expanding national emphasis on
research and teaching in the life sciences? In evauating life sciences research programs at
UNL, it is worth reminding ourselves of several key points (nicely documented in severd
recent evauations of research activities in US univergties). While UNL is undoubtedly
getting better, so it is for most research universities. In fact, other ingitutions are
typically getting better at a faster rate than is UNL (1999 presentation, Vice Chancellor
for Research Marsha Torr). Some organizational and reinforcement models foster
success better than othersand these must be recognized, studied and implemented.

Inherent advantages to univergty success in research have been recognized by Graham &
Diamond (1997): (@) private universties have an immediate advantage that derive from ther
affluence, traditions and their entrepreneurial freedom from growing legidative congtraints,



governmenta bureaucracies and public accountability. (b) The presence of a medicd school on
campus automatically secures an advantage in the competition for research dollars and
scholars. The budget a NIH greatly surpasses budgets of most sources for university research
activity combined, and these dollars mostly go to university campuses with medica schools.
(c) A dgnificant advantage is gained by public sector ingtitutions that are specifically designated
as research-oriented ingtitutions. UNL has none of these advantages with the possble
exception of aland-grant research emphasisin IANR and an understanding that UNL proper is
the research university within the State sysem. How can UNL compete and succeed as a
nationd player in life sciences research in an increasingly competitive and aggressive research
landscape? What resources and advantages exis at UNL that postion us to make red
contributions? What congtraints and limitations at UNL will hinder our development toward
such agod? Isthere abest strategy or set of srategies that will best foster our opportunities
for future growth as a sgnificant contributor at the nationa level, and if so, how do we best
develop and implement such a plan? To the Integration of the Life Sciences Task Force, these
questions concerning the future research environment a UNL defined many of our
deliberations.

As with most public universities, educationa needs in the life sciences & UNL aso deserve
much attention when planning for the future. Large student enrollments exist in life sciences
based courses, and a large number of departments participate in teaching these courses. As
with research, it is important that UNL excel in both undergraduate and graduate education.
This is a daunting challenge as our understanding of basic principles in the life sciencesisin a
full state of intellectua revolution. Old paradigms melt away and new synthetic views emerge.
Y et, departmental teaching reflects time-honored understanding of life sciences disciplines that
does not fully integrate the rapid changes that are often occurring at break-neck speed. For
example, some areas such as molecular biology are now part and parce of research in dl life
sciences disciplines and students with many career goas need coursework and hands-on
experience in thisarea. In a different vein, gpplied research relies on current breakthroughs in
basic areas more than ever, in fields ranging from molecular biology and genomics to ecology
and evolutionary biology.

Careful congderation of what, how and why we teach life sciences courses is needed. Just as
we evauate research needs in the life sciences as a problem of resource acquisition and
alocation, educationa needs are the flip side of the same coin. Many of the personnel and
resource needs for both teaching and research come from the same pool. Time and resource
budgets in full-service universties exhibit tradeoffs between these and related areas;, UNL isno
exception. The challenge facing UNL is to determine the optimal allocation of time and
resour ces between teaching and research activities in the life sciences such that both
thrive and achieve excdlence, and that both meet the high expectations of students,
faculty, administrators and staff at UNL, as well as the increasng expectations of the
citizens of Nebraska.



Chargeto thelntegration of the Life Sciences Task Force

At the request of Vice Chancellors Richard Edwards and Irvin T. Omtvedt, the Task Force for
the Integration of the Life Sciences Task Force was organized and charged by Deans Darrell
W. Nelson (ARD), Brian A. Fogter (CAS) and Donad M. Edwards (CASNR). Our overal
charge was to search for scenarios and mechanisms that would specifically enhance UNL's
scholarly reputation in the life sciences, including:  developing a strategy to develop stronger
research programs in the life sciences, provide better graduate education, produce enhanced
research capabilities and productivity, and a better ability to deliver courses and serve
undergraduate educationa needs. The Plant Science Initiative, Animal Molecular Biology and
Center for Biotechnology were consdered “foundational” as a central assumption for the task
force's efforts. Deliberations were expected to address an indtitutional perspective, and not
necessarily cater to current indtitute, college or departmental programs or percelved needs.
Successful recommendations are expected to enhance UNL's reputation in the life sciences. A
university's reputation is important in its own right and a successful set of recommendations
will provide an opportunity to solidify and enhance our stature. However, reputation per seis
not the primary god of this task force since existence of qudity programs must precede any
condderation of reputation, and quality programs are predicated on exceptiona performance.
A main god of our task force is to identify solutions (or strategies for determining a solution)
for developing programs of excellence, with sdlected high quality programs of nationa impact.
How should these programs be identified and nurtured in the UNL environment? In this same
vein, it is critical to develop high quality graduate programs to facilitate success in life sciences
research. What are the basic issues associated with graduate education a& UNL? How can
recruitment of quality graduate students be enhanced? What can UNL offer to make graduate
programs more attractive to potentia sudents? Findly, while we were specifically directed by
the Deans not to examine ways to reorganize academic structures at UNL for ddivering life
sciences programs, we were encouraged to search for generd organizationd schemes to
repackage what we have in away that better uses available resources, i.e., State resources will
not increase substantidly so they must be targeted to programs that can attain nationd
prominence and provide opportunities to obtain even more resources.

The Life Sciences Task Force was dso asked by the Deans charging our misson to examine
and provide recommendations regarding the following specific items:

(a) What isthe best way to coordinate the life sciences curriculum?

(b) How can UNL develop arational approach for molecular biology education, and what can
UNL do to develop and teach courses in molecular biology as needed by students in so
many disciplines given the high cost?

(c) How should biochemistry at UNL be organized? |s there a better solution for organizing
biochemigtry than the current intercollege/interdepartmenta structure, the Center for
Biologica Chemistry (CBC)?



Part I. General Conclusons Futureof Life Sciences Research at UNL

At its mogt fundamental leve, the task force believes UNL is not well positioned for
future success in critical new areas of life sciences resear ch unless fundamental shiftsin
attitude, productivity, reward and administrative oversight areimplemented. UNL must
have high expectations if it expects to truly succeed. Yes, it is appropriate to expect to be
one of the top 25% of national research universties, a least on a per faculty member bass.
Y es, faculty should be expected to secure research funds necessary to perform both basic and
mission-oriented research. Y es, graduate programs should strive to be nationdly recognized as
a source of innovative graduate training. And, yes, misson-oriented research in the life
sciences should be expected to break new ground, develop new ideas and explore frontiers
rather than be content to only do the clientele's bidding. Quite frankly, much of the life
sciences research enterprise & UNL is stodgy, tradition-ridden, and lacking in the
aggressveness S0 necessary to compete in the current and future national research
environment. This Situation does not bode well for UNL's future in this area unless significant
changes in attitude and policy are developed.

Both basic research in the life sciences and activities supporting UNL’s land-grant
mission must be strong. While we fed that UNL is underperforming in many ways,
there are strong cores within UNL upon which to build. These areas should receive
support based on merit and the likelihood that the program will achieve significant
research gains. We acknowledge the redlity of political factors within and outsde of UNL in
Setting the university's agenda (including research directions). However, the ultimate test of
the correct decisons for targeting scarce resources will be performance on the nationa stage,
including successes in traditionally land-grant areas. While Nebraska's needs must be satisfied,
UNL must develop a strategy so that research addresses tomorrow’s important questions.
Many current tasks and services may not be as important to UNL'’s future success in this area
as going in new directions. A no-holds-barred discussion on the future of the land-grant
misson a UNL, including setting research priorities is critically needed. Moreover, securing
ggnificant externa funding must be a larger expectation from this misson-oriented research
sector a UNL. Although we believe that there will be significant resstance to change of
current policies and activities from many sectors that must be resisted if we are to grow and
succeed. UNL should rank among the top fifteen land-grant universities based on any metric;
our fallure to do so isreason for concern that must be addressed.

Badc research efforts in the life sciences at UNL aso exhibit some strong pockets of expertise,
even though much remains to be done before we are a qudity research ingtitution in this area.
Our immediate problem with regard to nationa recognition in this area will be that other
universities are getting better in this area fagter than is UNL. Quite frankly, this is happening
because expectations are too low and too many UNL faculty and administrators are content
with the status quo. National recognition requires quality research programs. Qudity research
programs require significant dedication and motivation on the part of individual faculty to
perform excellent research. The immediate goal then is to increase the number of qudity
research programs in the life sciences as quickly as resources and effort dlow. Because of
limited resources, initid investments should be allocated in areas that UNL can compete at the

10



nationd level. The universty should not emphasize research areas that, while important, are
the strengths of aready large, balanced programs elsewhere. We will not even get a toehold
into the area if we follow this path. Of course, this is dways the problem — how does one
guess the future? Since UNL has not been particularly good at predicting new
opportunities before they are established esewhere, we need new models. The Task
Force concludes that faculty interests and motivation hold the key on this front. Top-
down directives for research success will not work. UNL should support faculty-driven
initiatives and provide a means to support successful activities with real resourcesif the
groups have a legitimate track record and can make a cogent argument that research
excdllence and national recognition are likely to follow. Successful faculty groups who
show the initiative and ability to succeed will define the local research landscape, particularly in
basc research efforts. External meddling by administrators in determining the shape of new
research directions should be resisted.

UNL can do much to regain momentum in life sciences research. The following report provides
suggestions for some of the important issues that we consdered in depth. The following
recommendations will grestly facilitate increased excellence in life sciences research at UNL:

(8 A more aggressve éttitude to obtain research funding is required.

(b) UNL must develop organizational means to get new research groups together, to
coordinate activities if gppropriate, and to provide additiona incentives to increase the
overal quality of research.

(©) Mechanisms must be sought to change ingtitutional/faculty attitudes regarding aspirations —
shoot higher, rgject the status quo.

(d) Facilitate cooperation among intercollege administrative units to the degree that more can
be done with less.

(e) Carefully evaluate current administrative structures at UNL as they impinge on life sciences
research — isthere a better way to structure departments, colleges, other?

(f) Increased faculty participation in development of research policy and implementation is
needed, with the recognition that faculty must not be overloaded with tasks that take away
from research productivity or teaching excellence.

(g) A successtul strategy will put its emphasis on flexibility to pursue new opportunities.

(h) It will be productive for UNL to develop strong and meaningful working relationships with
UNMC.

With these eight points in mind, UNL must carefully design a strategy that matches
available resour ces, opportunities, faculty expertise and capabilities, research unique to
Nebraska and a reasonable chance to compete at the national level. Moreover, steps
must be taken to collectively elevate expectations and performance among faculty,
graduate students and administrators so that we accept nothing less than excelence. It
isworth noting that relatively small research univerdties can excd if faculty exhibit the
diligence and aggressive attitude consistent with a will to succeed (Graham & Diamond
1997). Our recommendations are made with these goalsin mind.
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Organization and Adminigtrative Structurein Life Sciencesat UNL

At present, expertise in the life sciences at UNL is distributed among multiple units, mostly in
three colleges. |IANR supports a wide variety of research in the life sciences, alist too diverse
to describe in detall here. The School of Biologica Sciences (SBS) and the Department of
Chemigtry (DOC) from the College of Arts and Sciences (CAS) and the Nebraska State
Museum contribute the main thrust in the life sciences outsde of IANR. Departmentsin CAS
and IANR do not routingly interact in a ggnificant way. The most common avenue of
interaction is mutua research interest among individual faculty, but there are dso a limited
number of joint degree programs, eg., Plant Pathology, and some faculty have joint
appointments. Interactions with the UN Medica Center (UNMC) exigt both as programs and
as interactions among individual investigators, but the linkages with UNL are generally few.
The Nebraska State Museum interacts with multiple departments (primarily SNRS, SBS and
Geosciences).  Findly, some Centers and Initiatives have played the important role of
organizing faculty from multiple colleges into areas of concentrated expertise with mixed
success and uneven support from upper administrators.

Many factors contribute to the current state of affairsin the life sciences &t UNL and challenge
the development of cresative solutions.

(& In part, this divison of faculty expertise results from the geographic separation among
departments and because of different missons between the colleges, each hinders close
association and development of common goas. The split campus Situation cannot be easily
remedied but remains aproblem. We did not discuss mechanisms to addressthisissue.

(b) Misson-oriented research largely dominates IANR programs while faculties in CAS and
Nebraska State Museum primarily pursue basic research programs. There should be more
touch points between the programs than presently exist, but current attitudes on both sdes
of the issue often hinder interaction. Many exceptions to this general statement exist of
course, as basc molecular biology, biochemistry, evolution, and ecology are directly
incorporated into applied programs with increasing frequency. However, a remarkable
number of research programs also exist in CAS that contribute directly to research
problems of public interest, and this expertise and contribution generdly goes
unrecognized. Clearly much integration is possible and desirable.

(o) Legidative directive dictates that the IANR budget and programs remain separate from that
of therest of UNL in an attempt to protect programs in agriculture from reduced emphasis
and university-wide redllocation. While this may have been an important issue in the padt,
the Life Sciences Task Force foresees potentia problems if this organizationa constraint
remains. The potentid and need for research success in the life sciences (sensu latu) at
UNL is too great to justify encumbering future programs with administrative structures
that detract from UNL’s ability to reach its maximum capability.

As described above, the research landscape in the life sciences a the national and international
levels has changed dramatically over the last decade, reflecting the changing face of the
complementary disciplines. Things have changed so much that the Life Sciences Task Force
believes that the existing organizational model a UNL will not best serve the interests of
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Nebraska citizens with regard to the life sciences in the future (including agriculture,
environmenta, and biomedical sciences). Existing impediments to the exchange of ideas and
the opportunities to build strong research programs in the life sciences must be addressed. The
boundaries between basic and applied research are now so blurred in many cases that the
traditiona organizational schemes no longer suffice. To date, UNL has recognized the need
for integration of the life sciences in this changing nationa climate by establishing severd
somewhat successful centers serving as vauable structures and severa ongoing research
initistives e.g., Center for Biotechnology, Plant Sciences Initiative, Initiative for Ecological
and Evolutionary Analyss, and the Center for Biologica Chemistry. Faculty from both CAS
and IANR contribute actively to the present and future success of these programs. In each
case, however, the road to success isrocky at critical junctures, so much so that none of these
current programs alone has facilitated faculty research productivity to the degree that seems
possible and necessary if UNL isto continue to compete at the nationd level. For example, the
Center for Biotechnology has done much to elevate expertise in molecular biology at UNL, by
hiring faculty, by providing seed support, by providing core facilities, and by establishing and
supporting a seminar series. Dwindling administrative support for the Biotechnology Center
has led to reduced morae and a cloudy future for this organization. It is worth the effort to
reorganize this center so that it (and others) can be better integrated with research initiatives.
The Life Sciences Task Force confronted intercollege/intercampus structura impediments
repeatedly as we discussed issue after issue in both research and teaching activities. We
conclude that a critical organizational barrier exists at UNL that will prevent the
successful integration of life sciences, a barrier that arises directly from the current
partitioning between IANR and the rest of UNL, and a barrier that arises as a
consequence of interactions among administrative units and their competition for
limited resour ces with no satisfactory administrative path to resolve differences.

The task force sought a plan for administering life sciences programs across UNL in a way
that:
- facilitates cooperation among units while maintaining the appropriate level of competition
that keeps programs sharp,

coordinatesinstructional programs and curricula,

develops cutting-edge research consortia among faculty with complementary research
expertise from different administrative units,

prepares UNL to be flexible and nimble with respect to changing research needs,

positions UNL to obtain necessary competitive funding well beyond current levels to
enhance research, and

provides a mechanism for maintaining UNL’s land-grant mission.

It is important to emphasize that we are not suggesting that all research in the life sciences
should be placed under the umbrella of the UNL land-grant mission; many faculty members
pursue important research that does not fit well. Rather, we fed that an administrative
dructure that pogtions strong UNL research programs in al facets of the life sciences for
success at the national level must be developed.
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In our discussons, the biggest obstacle that we perceived with the current administrative
gructure is the consstent and recurring competition between CASNR/ARD and CAS in ways
that prevented the full expresson of the potentia in the life sciences at UNL. The recurring
theme was the inability of the current administrative structure to resolve problems if colleges
and/or departments disagreed with proposed solutions or resource dlocations. In our opinion,
the basic reason for so many conventional and destructive “turf battles’ is that the
current administrative structure focuses all such decisonsat thelevel of the colleges with
no responsible mechanism to resolve differences when they occur. We recommend that
this problem be car efully examined; in this spirit, we propose a possible solution below.

A Proposed Adminigtrative Srructure to Integrate the Life Sciences at UNL

The accompanying administrative structure solves problems affecting the maxima development
of the life sciences as described above. This administrative structure results in some potentialy
important consequences that we did not fully examine. However, we recommend an
adminigtrative redignment that will facilitate a better life sciences program for both teaching
and research, and our proposa suggests a way to make this possible. This proposal goes far
beyond merely moving faculty now in CAS or the Nebraska State Museum into the current
IANR dructure. We are proposing a different structure that is sengtive to the needs of
agriculture and to the needs of basic research in the life sciences. This new structure must
foster an attitude and supportive framework that emphasizes quality basic research in the life
sciences as well as its incorporation into applied, misson-oriented research. Moreover,
coordination of teaching and curricular needs throughout the life sciences can be
accommodated in this plan in a way that does not currently exist at UNL, and is unlikely to
exig if only dight modification of current administrative structures are implemented.
Foecifically, we recommend againgt retaining the current IANR and CAS structures for
organizing teaching and research in the life sciences.

Organization of the
Life Sciences at UMNL
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Faculty in the life sciences will be members of one of two colleges. Primarily, misson-
oriented research in agriculture will be performed in the College of Agricultural Sciences.
Badic research in the life sciences will primarily be located in the College of Biological
Sciences. Teaching in the life sciences will be appropriately split between units in both
colleges depending on curriculum revisions, faculty appointments, and specific needs with
the recognition that it must be balanced. Current faculty appointments must be evauated
based on such needs.

This organizational arrangement aims to balance the emphasis between basic and
mission-oriented research effortsin thelife sciencesat UNL. Our recommendation is
that a new administrative structure will be implemented that requires a much
broader view of the life sciences and the role of UNL in investigating the life sciences
than currently exists. Unlesstwo balanced colleges are formed, UNL will not become
mor e competitive for external research funds or develop research initiatives in new,
innovative directions. Moreover, this plan should not be interpreted as merely a
mechanism to move the School of Biological Sciences (SBS) into an IANR-like
sructure with little emphasis on refocusing all life sciences research and teaching at
UNL. If no serious refocusing of life sciences programs is the outcome, nothing
should be done and SBS should remain in CAS!' Keep in mind that UNL falls near the
bottom of land-grant universties in combined attributes of securing externa funds and in
research productivity based on per faculty publication rates (Appendix A). We believe that
current structura impediments at the intercollege/intercampus administrative level and
sometimes low expectations by individua faculty and administrators contribute to this
gtuation. New opportunities must be created to address the ability of UNL researchers to
maintain nationally competitive research programs in al appropriate aress in the life
sciences.

Current organizationa problems that remain unresolved at UNL (e.g., “the biochemistry
problem” or curriculum coordination among others) are readily solved with the proposed
adminigtrative organizationa plan, and new initiatives that follow the modd of linking
faculty among units can be better developed and managed as well. Note that this
adminigtrative modd solves most potential organizationa problems anticipated with future
research initiatives and curriculum coordination as well.

The creation of the College of Agricultural Sciences and placement of the ARD/Extension
Director(s) in the Office of the Vice Chancellor for the Life Sciences maintains a focus for
agricultural research required to fulfill UNL’s land-grant misson and addresses any
legidative concerns. In addition, this proposed reorganization provides a rea opportunity
to reevauate gods that underlie quality misson-oriented research efforts in order to
develop new research strategies for the future. We must make sure that our emphasisison
tomorrow’ s questions, not yesterday' s or today’s— in dl disciplines. UNL should serioudly
investigate all dternative models to expand what we currently deliver and make sure that
we are positioned for the future.

Mechanisms must be developed for the ready exchange of ideas between the two proposed
colleges in the life sciences. Coordination under our proposed scheme is expected, unlike
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the one that currently exists, each of the two new colleges reports to the same coordinating
Vice Chancellor for the Life Sciences, an organizationa level responsible for coordinating
both research and teaching.

The proposed adminidrative structure provides for increased emphads for externd
research funding and increased research productivity. Coupled to the “Research Cluster”
proposa below, we fed that new emphass and increased expectations on research
performance will greatly enhance UNL’s national stature. Of course, the rea god is not
funding per se, but the new opportunities and productivity in life sciences research that will
accrue from increased funding activity.

The land-grant misson will be split between the two colleges. Current ARD and Extension
activities will be alocated among individuas in the two colleges as a lateral form of
adminigtration. These activities are housed in the Office of the Vice Chancellor for Life
Sciences.

Other units outsde of the primary, two-college structure can be readily integrated into this
organization as a unit included in the College of Biologica Sciences. An obvious example
includes the Nebraska State Museum, but others exist aswell.

Potential Costs

While we believe that there are red benefits to the proposed administrative sructure, there are
sgnificant potentid costs to this administrative rearrangement as well.  Under the above
proposd, the College of Arts and Sciences will be significantly disrupted, with the possible loss
of al science units coalesced into two new colleges of science (College of Biological Sciences,
College of Physcal Sciences). Moreover, it may be appropriate to expand the title and
responghilities of this new vice chancellor postion to include the environmenta sciences (with
an gppropriate college) since this area melds life and earth sciences into one package. We did
not pursue this point but wish to raise the issue. The Life Sciences Task Force only dedt with
the ramifications of this plan with respect to the life sciences, but was cognizant of the need to
maintain a strong liberal arts program to maintain a quality, overall programat UNL.

Moreover, IANR must be restructured in some fashion and the current CASNR/ARD faculty
will be split into two colleges based on the nature and intent of individua research activity.
How traditiond, important activities can be maintaned must be determined. While this
reorganization activity does provide for rea opportunities to reassess our goas in misson-
oriented research, it also provides some loss of other functions that many consder important.
UNL cannot continue to be al things to all people. Some disruption of “activity as usud” is
inevitable for UNL to grow and prosper in the 21% century!

Action

Maor adminigtrative changes such as the one outlined here will require careful and timely

planning. A Nebraska EPSCoR sponsored symposum that addresses organization and
integration of the life sciences with a focus on universities such as UNL is scheduled for April,
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4, 2000. However, UNL must not wait too long to act or we will fal further behind other
rapidly developing universities. The symposium could serve as a useful yardstick againgt which
to measure developing idess if serious discussons on the reorganization of the life sciences
begins immediately. Planning and discussions of our reorganization proposal a dl
adminigtrative levels should begin as soon as possble.  The symposium should not be the
gtarting point for such discussons.

With this new administrative scenario in mind, current administrative job descriptions will likely
change, the most dramatic being that of the current Vice Chancdlor for the Ingtitute of
Agriculture and Natura Resources. This postion will now have respongbility for the life
sciences at UNL that goes well beyond agriculture. Given the timing of this task force report,
the recommendations for reorganization and shifting responsibilities, and the current search for
this Vice Chancellor posgtion, it is important that the new role of this postion be carefully
defined as soon as possble. It would be a mistake to hire an individua with one set of
expectations when the adminigtrative responsibilities and constituency might actudly be quite
different. It makes sense to suspend this search for a permanent Vice Chancellor until a careful
drategic plan for integrating the life sciencesis developed.

The Concept of Life Science Research Clusters

UNL must develop mechanisms to better identify and support faculty programs with
opportunities to reach national prominence in critical research areas of national need. We
propose the creation of research clusters as a mechanism to foster flexible opportunities
to mobilize faculty from multiple units to develop programs that can track important,
productive research opportunities. Our intent is to provide the opportunity to attain
national prominence to groups of faculty with innovative ideas. Faculty-initiated research
clusters will be formed based on intellectud aignments rather than departmental or college
membership, will be sdf-sustaining to the degree that the group secures sufficient externd
research funding with sufficient indirect cost returns, and will disband when the research focus
no longer maintains sgnificant national prominence and funding capabilities. Research clusters
will also provide a focus for graduate education and should help in both faculty and graduate
student recruitment.

There are numerous examples of organized cross-disciplinary, faculty consortia in the Life
Sciences a UNL that are consstent with the following definition, goas, and philosophy of
research clusters. Examples include the Plant Science Initiative, the CBC, the emerging focus
groups or Initiatives in Ecologica and Evolutionary Analyss, Molecular Virology, and Animal
Molecular Biology, and the Area of Concentration (AOC) group in Comparative Pathobiology.
However, while these consortia might be congstent with the research cluster concept, each has
arisen from a unique set of circumstances, and they differ in terms of priorities and function.
Moreover, the administrative support and funding necessary for taking these consortia beyond
the Initiative stage has not been consstent, evidenced by the variahility in funds dedicated to
each of these Initiatives, and the origin of such funds.
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The following is a series of recommendations designed to promote an aggressive, consstent
commitment to the establishment of research clusters for the betterment of Life Sciences
Research at UNL.

Definition of Research Clusters

Organized collections of faculty from two or more Administrative Units and/or Colleges, which
conduct cross-disciplinary, high qudity research and graduate education in fields of the life
sciences. After short-term assstance, research clusters are expected to become "sdif-
supporting” entities, their administrative and structural needs financed from IDC or other
extramural sources of funds directly arisng from research cluster activities. Research clusters
are congdered to be a mechanism which dlows faculty to introduce new research approaches
and graduate programs in a proactive fashion.

Goalsand Anticipated Benefits of Research Clusters

To cregte the critical mass and diversity of research expertise necessary to achieve excellence in
research and graduate education in a cross disciplinary fashion. To provide flexible and
desirable programs in strategic research areas, which enable faculty for productive careers, and
promote UNL's capability to make fundamental scientific breakthroughs in the life sciences.
The anticipated benefits associated with achieving these goas should include: a heightened
nationd reputation and increased federa funding opportunities for UNL and its Life Sciences
faculty; an academic environment more conducive to the recruitment and retention of high
quality faculty, postdoctora researchers, and graduate sudents; and an improved awareness of
the breadth of Life Sciences faculty dedicated to meeting the needs of the life sciences,
Nebraskans, and the nation at large.

Philosophy Under pinning Creation of Research Clusters

"The ingtitutions that will succeed are those that can reorganize themselves to address scientific
and educational questions in an interdisciplinary manner. The indtitutions that will have
difficulty are the ones that keep the same rigid structure that prevents pollination among
disciplines’ (Dr. Mark Rodgers, Vice Chancdlor for Hedth Affairs, Duke Universty; as
quoted by Dr. James Moeser, Chancellor, UN-L) in How Research Clusters Fit Within Unls
Exigting Framework For Graduate Education:

Creation of a Research Cluster

We propose the following process to facilitate the purposeful creation of research clusters:

1. Creation of a Life Sciences Research Coordination Committee: This committee would be
chaired by the Vice Chancdlor for Research or a designee, and be comprised of 8 to 10

middle- and senior-level UNL faculty which represent the breadth of Life Sciences Research at
UNL, and are also recognized for their outstanding productivity and cregtivity in Life
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Sciences research. The faculty chosen to serve on the first coordination committee will be
selected from a pool provided by the co-chairs of the Life Sciences Task Force, developed with
input from other members of the Task Force. The initia charge for this Committee would
include:

to review preproposals for cregtion of research clusters, establish a select set for full
proposa submission, and facilitate the sdlection of independent review teams for full
proposals, which will include externa, independent examiners.

ratify the criteria by which research clusters will be evaluated, and oversee research cluster
development and progress.

identify and promote the emerging needs of research clusters, for example, faculty hires and
technology upgrades and purchasing.

2. Creation of a Research Cluger Initiative Fund: The fund would be held in an account
under the control of the Vice Chancellor for Research. We propose an annual contribution of
$2,500,000 comprised of funds from the new College of Biologica Sciences and College of
Agricultural Sciences (each contributing no less than 10% of the total requested), UNL's
allocation from the Nebraska Research Initiative, current indirect cost returns to the University,
and from the Research Challenge Fund proposed in the latest biennid budget forwarded by
Chancellor Moeser. These funds ($2,500,000) would initialy be used to support the activities
of new and exigting research clusters, according to criteria recommended by the Life Sciences
Task Force as augmented and ratified by the Life Sciences Research Coordination Committee.
Such funds are believed capable of supporting a minimum of five, and not more than ten
"research clugter initiatives'. Funds could be used in the following ways:

As matching funds (1:1) for research training, infrastructure and(or) other multi-
investigator grants.

To supplement graduate student stipends, placing them no lower than the 25th percentile
avallable in the nation.

To promote seminar series, colloquia, or workshops pertinent to the clusters activities,
designed to attract potential graduate students, postdoctorates, and prominent scientists to
visit UNL.

3. Research Clugter Promotion, Evaluation, and Liaison: A portion of the above funds (no
less than $20,000 and not more than 10% of the tota annual budget) will be used for the
promotion, evaluation and the liaison needs of research clusters. Promotiona materials include
financing the human and other resources needed for high quality mailing, world wide web, and
video materias describing the research clusters. Digtinct forms of materials should be created
for prospective graduate students, postdoctora researchers, and the generd public. Evauation
needs include funds necessary to compensate externa examiners asked to review gpplications
to initiate research clusters, as well as mid-term evaluation of research clugters. Liaison
materials should aso include funds to promote faculty interaction with federa granting
agencies and(or) bringing agency representativesto UNL, as well as representatives of possible
industry partners.
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4. Application Criteria for a Research Clugter Initiative: Proposals will provide a five-year
plan which amsto establish aresearch cluster sustained by direct and indirect cost returns from
cluster grants and contracts, as well as other monies derived as aresult of research productivity
(e.g. patent roydlties, anonymous donors, etc.). The preproposals would be required to address
point (a) below. Those selected for further evaluation would address points (a) through (d)
below:

(& Outline and judtification for creating a specific research cluster, reative to the gods and
philosophy described above for research clusters. The gpplication will need to address the
following:

() scientific expertise, caliber and number of the faculty within the proposed research
cluster (isthere acritical mass of relevant expertise?);

(i) potential of obtaining extramural support for research and graduate training in the
proposed research cluster area (is this an area worthy of funding and training
graduate students for future careers?);

(i) availability of infrastructure and fecilities critical to the investigative needs of the
research cluster (are the research activities supported by cutting-edge technologies
and resources?);

(iv) existence of amilar programs at other universities, and the comparative advantage(s)
asociated with creating such a research cluster at UNL (will this cluster fill an
unoccupied niche in scientific research, or will it be overshadowed by smilar
programs elsewhere? Does UNL and/or the State of Nebraska have a comparative
advantage in this area in relation to faculty expertise, infrastructure, or natura
resources?). Sufficient technical detail should be provided in the preproposd to
facilitate evaluation from a scientific based peer-review.

(b) A proposed curriculum, including a list of the required and eective courses for students
supported by the research cluster. Funds cannot be used for the support of postdoctora
level researchers or technical/professional staff. All students funded by the research cluster
must satisfy the cluster's curricular requirements. However, because the degree-granting
entities will be Departments or Schools, the cluster will be identified as an "area of
gpecidization” on the student's transcript. It will dso then be the cluster's responsibility to
identify how Departmentd and cluster curricullum requirements are both satisfied. |If
necessary, this may require that some cluster members receive a courtesy appointment in
another Department or School. Persons holding courtesy appointments would be
congdered bona-fide members of the Department with respect to graduate committees and
in return, must make a minimal contribution to the Department's teaching program; the
amount of time committed will be defined by that Department's faculty.

(c) A time-line should be provided, containing specific milestones in relation to submission of
applicationsin response to EPSCoR announcements, RFP's and RFA's of funding agencies,
as well as other possible sources of grant monies, to support the research cluster. At least
one multi-investigator grant application must be submitted within two years of creation of
the cluster. A cluster's contribution to, or direct submisson of, grant applications for
infrastructure procurement should aso be listed, dong with a list of support facilities and
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services critica to the function of the research cluster. The time-line should also indicate
how recruitment materias will be developed and distributed, beginning the first year of an
award, with documentation of the success or otherwise of the recruitment efforts.

(d) A detailed budget, which outlines both funds sought from the Initiative Fund and any
exigting funds which could be used to support the research cluster. The expectation is that
extramural funding directly attributable to the existence of the research cluster will be
obtained within five years, and the viability of the cluster will be dependent on this funding,
and a portion of the IDC arisng from those grants and contracts. A budget page Smilar in
gructure to that used with Hatch projects may be successfully transformed to meet these
needs. For example, the budget is presented on an annua basis and divided into three
sections: "Needs', "Resources Available’ and "Resources Needed from the Initiative
Fund". Successful awards and IDC returns to the cluster occurring during the five-year
period will result in a 1:1 decrease in the alocation from the initiative fund the following
year.

Evaluation of Research Clusters

The creation and progressive evauation of research clusters will be conducted by internal and
externd participants. Any cluster not preparing at least one multi-investigator grant application
of any form after two years of support, will be terminated immediately. Once a cluster is
approved for support, a mgor review of performance will be conducted in the third yesr,
including the following criteria:

(a) Scientific expertise, quality of the research, and potentia for obtaining extramura support:
In lieu of successful awards, the cluster will provide the review team with the evauation
sheets and assigned priority scores for any multi-investigator grants submitted. There
should be a description of how the cluster has responded to suggestions/criticisms. A listing
of publications with multiple authors from within the research cluster should be made
avallable. Likewise, publications arisng from a cluster member that represents an dteration
in research approach attributable to involvement with the cluster should also be included.

(b) Potential for enhanced graduate student recruitment: In lieu of successful training grants,
the research cluster would be expected to outline how their recruitment materiads have
generated interest in their activities. Probably the most straightforward way to provide
documentation is to have initid interest directed to the Office of Graduate Studies, which
can tabulate the number of inquiries processed.

() NRC and related criteria used for Universty rankings Simply stated, refereed publications
and grant funds per FTE, before and after creation of the research cluster, should be
provided. Moreover, there must be a positive impact on these numbers from the support of
the Initiative fund by the third year, otherwise funding is terminated. It is presumed that
research cluster members will aready possess monies for graduate assstantships outside
those provided by the research cluster initiative fund, and students will have to be reverted
back to such funds.
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Research clusters that are making satisfactory progress will maintain funding for a further two
years, after which, al form of support via the cluster Initiative Fund will be terminated. A
provison should be in place, however, that provides partial support of aresearch cluster for an
additiona two years on a one time basis when agpplication(s) fal margindly short of the priority
scores needed for funding or competitive renewal. The Task Force aso feds that such a
concept should be extended by the Vice Chancdlor's for Research Office to federd grant
applications by an investigator(s) not formally affiliated with aresearch clugter.

Financial Requirements of Research Clusters

The viability and sustainability of the research clusters will be directly proportiona to the
participants success in obtaining extramural funds and associated indirect cost returns. Becalise
the synergigtic activities of faculty from multiple Departments/Colleges are the foundation of
successful research clusters, we propose that two ninths of any IDC arising from cluster grant
applications be returned to accounts held in the VCR office, on behalf of each research cluster.

Termination and Evolution of Research Clusters

The above areas of activity are congdered pivotd to establishing the research cluster concept at
UNL over the next five or 0 years. Successful research clusters are likely to evolve with time,
both in terms of research focus and faculty composgtion. The activities of the Research
Coordinating Committee and the Initiative Fund are aso likely to evolve with time, but both
will remain of continued importance relative to identifying emerging areas of science and
technology, and providing proactive leadership in shaping life sciencesresearch at UNL. Asthe
indirect cost base increases in Size and stability, a portion of these monies should be utilized to
provide a new source of support for future faculty hiresin the Life Sciencesat UNL. A smilar
and very successful role was played by the Center for Biotechnology during the late 1980's and
early 1990's.

Anticipated Benefits of Research Clusters

This approach is viewed as a "repackaging”, and in some cases, "illumination” of faculty
expertise, both insde and outside the University. Promotion of research clusters should elevate
overal research productivity and funding, and a heightened nationa prominence of the research
activities and collaborations in place a UNL. This should not only postively impact the
attractiveness of UNL for faculty and postdocs, but aso increase the quantity and qudlity of the
student pool. Augmentation of graduate student stipends will also improve the probability of
recruiting desired students. It should be easier to document how the research and curriculum at
UNL abides by the criteria used for ranking Life Sciences Programs and elevate the ranking of
various subprograms. In short, the goas associated with research clusters are expected to
achieve these benefits.

Implications of Research Clusters
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To some extent, college administrations will be required to relax their control over funds by
redirecting monies to a centralized fund under the control of the Vice Chancellor for Research.
The incluson of Deans on the Coordinating Committee partidly compensates for this
redlocation of funds, but it will be important to outline how any redirection of funds in this
manner will ultimately benefit the respective College administrations and provide them with
greater financia flexibility (more funds) than they currently possess. A smilar scenario exists
with Unit adminigrators. there will need to be an assurance that teaching, research and
outreach programs will be ether unaffected, or even enhanced by the existence of research
clusters.

Clearly, not al faculty would be expected to or be best served by ther incluson within a
research cluster. These faculty need to be assured their own efforts are not being sacrificed, or
negatively impacted, by the creation of research clusters. Although their structures might be
less formd, there are a number of interdisciplinary teams spanning IANR units which are
dedicated to misson-oriented activities and derive support from commodity groups and
existing appropriations. Research clusters merely are an analogous verson of these teams,
smply dedicated to a cross-disciplinary exploration of the more fundamenta aspects of the Life
Sciences. If research clusters achieve the gods they are designed for, there should be greater
financid flexibility for al aspects of research at UNL.

Part I1. Responsesto Specific ltemsin The Task Force Charge

The Life Sciences Task Force was also asked to discuss severd specific issuesin need of
resolution. This section describes task force recommendations for these specific charges.

Teaching Molecular Biology at UNL

Molecular biology, both as a field of research endeavor, and as a suite of tools applied in
more pragmatic fields of study, will have a major impact on the Life Sciences during the
21st Century. What does UN-L offer its current and future studentsin this area? The Life
Sciences Task Force appointed a subcommittee to examine the Molecular Biology course
offerings at UNL. The subcommittee met and solicited input from relevant faculty. Based
on these efforts, the Life Sciences Task Force recommends: (a) we believe that a strong,
rigorous, broad-based curriculum in Molecular Biology is very important for the future of
Life Sciences at UNL and can be created at both the graduate and undergraduate levels
through better coordination among departments and investment of new teaching faculty;
(b) there is an urgent need to better incorporate molecular biology and related subject
material into existing majors, especially within CASNR and; (c) a commitment is needed
by multiple colleges to create a laboratory course capable of accommodating ~50 students
per semester. Creation of a new department is not needed, but a coordinating body is
needed. Since the subcommittee's primary focus is on the undergraduate curriculum, we
feel that the graduate training aspect should be dealt with at the research cluster or
program level. With that in mind, the following sections will detail a defined curriculum
for both an undergraduate major and minor in Molecular Biology. In addition, a discussion
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of the needs, deficiencies, and a process to successfully establish a formalized curriculum
in Molecular Biology will be presented.

The Molecular Biology Major and Minor

In addition to basic requirements for the baccalaureate degree, an undergraduate
Molecular Biology major would require 36 credits (at least 18 from "core courses’, plus
18 from Biological Sciences above the 200 level). For the Molecular Biology Core
Curriculum the following courses are recommended:

Biological Sciences 312 - Fundamentals of Microbiology (3cr)

Biological Sciences 301 - General Genetics (4cr)

Biological Sciences 305 - Genetics, Molecular and Cellular
Biology Laboratory (2cr)

(This course would provide introductory exposure to the applications of molecular and cellular
techniques to interested non-majors)

Biological Sciences 401 - Advanced Cell Structure and Function (3cr)
Biological Sciences 420 - Molecular Genetics (3cr)

Biological Sciences 451 - Advanced Molecular Biology laboratory (2cr)
Biochemistry 431, 432 - Biochemistry | and 11 (6 cr)

All prerequisites are assumed to be necessary.

The list of courses above totals 23 credits. We fedl this core set of courses should be
required for al majors, and students should enroll in these courses as early as the
sophomore year. For the Molecular Biology Minor atotal of 18 credits from the above list
is required, and should also begin during the sophomore year.

Additional electives include the following:

Biological Science 201 Cell Structure and Function (4cr) (minors only)

Biological Sciences 313 - Microbiology Lab (2cr)

Biological Sciences 407 - Biology of Cells and Organelles (4cr)
Biological Sciences 412 - Human Genetics (3cr)

Biological Sciences 418 - Advanced Genetics (3cr)

Biological Sciences 430 - Molecular Phylogenetics (3cr)
Biological Sciences 443 - Immunology (3cr)

Biological Sciences 453 - Advanced Cell Biology Lab (3cr)
Biological Sciences497T - Plant Biotechnology (2cr)

While this listing of courses is a reasonable start, we feel that important deficiencies exist
as well. The lack of any Developmenta Biology and Developmental Genetics courses are
major deficiencies that we feel MUST be rectified. Cell Biology at UNL needs more
emphasis as well. Moreover, the paucity of any "Bioinformatics' related courses needs to
be remedied. A course on Molecular Virology at the undergraduate level should be added
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when it is developed. Other deficiencies include mammalian cell biology, mammalian
developmental biology and cancer biology.

General Comments

The current course catalog with regard to courses in molecular biology is very unreliable.
The course catalog MUST be revised to accurately reflect the courses actualy taught at
UNL aswell asWHEN they are taught. It isvery difficult for studentsto design programs
if courses are not listed, or courses listed are not taught. It isalso important in planning to
know when the course is taught on aregular basis. At present thisis not the case with the
current catalog. Curriculum coordination is discussed below under the topic of curriculum
coordination.

There are aso instances of course overlap. For example, BiolSci420 and Biochem432
have a great deal in common. Clearly a great deal of coordination is needed to make Life
Sciences in general and Molecular Biology in particular a program that is successful.

Recommendations

Implementation of the proposed creation of Colleges of Biological Sciences & Agriculture
Sciences as proposed above with oversight by a Vice Chancellor for the Life Sciences is
critical to ensure broad support and coordination. This structure will provide the necessary
impetus for a quality molecular biology curriculum and provide a mechanism that will
suitably coordinate this program using existing departments.

A Faculty Steering Committee constituted at the level of Vice Chancellor for Life Sciences
should be created to coordinate course offerings, set a timetable, avoid duplication
especidly in course contents, and ensure the accuracy of the course catalogs. The
committee should be comprised of faculty who teach the relevant courses.

Coursework needs to be taken in an orderly and timely fashion so that courses build on
one another in alogical fashion. For example, Biochemistry 431, 432 should be taken in
the junior year at the latest, not the senior year. Many other relevant examples also exist
in this sense.

If possible, this major should be coordinated with UNMC, particularly with respect to
biomedical courses. We acknowledge the lack of CASNR courses listed in our
recommendations, especially in the mammalian area. However, this reflects the lack of
expertise presently available within the present CASNR to contribute to a molecular
biology curriculum. Considering that future hiring decisions are likely to have some
emphasis in the "genomics' and "molecular biology" areas, CASNR could strengthen the
molecular biology course offerings in the mammalian area.

Two persons need to be hired by the Molecular Biology Steering Committee for
overseeing teaching of molecular biology within various units of both colleges associated
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with the life sciences. These individuals would not have department affiliations and
performance would be evaluated by the Molecular Biology Steering Committee. These
individuals will have 100% teaching appointments and be responsible for the coordination
of molecular biology labs, offered every semester in 2 sections of 25 (50 per semester).
This laboratory course should be taken by 2nd semester sophomores or 1st semester
juniors and will be available to students of all magors with appropriate standing. To ensure
students gain the optimal research experience as part of their baccalaureate program, the
Biology Honors Program should be reinstated within, with Senior Honors Theses being
completed in molecular biology related research laboratories.

In terms of dollar amounts we estimate the following. Such figures are tentative, and need
to be refined by additional research of similar programs at other universities:

(i) Lab renovations in Beadle $500,00 to 1 million
(ii) cost/student/semester $150-500

(iii) charge /student/semester $ 50
(laboratory fee)

Organization of Biochemistry at UNL

Needs for biochemistry at UNL currently crosses three current colleges (A&S, CASNR,
HR&FS), ARD, two mgor contributing departments (Biochemistry, Chemistry), and the CBC
“umbrella structure’ formulated in March 1987 by an ad hoc committee of UNL faculty
(Chollet, Schuster) and adminigtrators (Arnold, Ballinger, Furgason, Meisels, Omtvedt, Yost
[Chair]) appointed by then Chancellor Massengale. The NU Board of Regents formdly
gpproved the CBC in June 1987. This sub-committee’'s mgjor task was to congder two
separate documents from the Department of Biochemistry and the Department of Chemistry.
The firg was a forma proposal by the Department of Biochemistry's faculty to Deans
Edwards, Foster, and Nelson, dated Spring 1998, to transfer the Biochemistry Program at
UNL, including the undergraduate and graduate components, from CBC to the Department of
Biochemigtry and, at the same time, trandfer partid teaching FTEs (0.25 each) of the
biochemigtsin Chemigtry (Griep, Price, Song) to the Biochemistry Department for instructional
purposes only. The second was a draft “postion paper” from the Chemistry Department’s
Executive Committee regarding the relationship between the biochemistry and chemistry
disciplines. This document was received in September 1999. Based on these two documents
and our related discussions during Fall 1999, the sub-committee put forward a written report.
The Task Force discussed this report and made the following recommendations.

UNL adminigtration should establish a cross-college Biochemistry program to meet the

needs of biochemically-oriented faculty in the various life sciences departments and
Chemistry in a broader program than currently exists. The Life Sciences Task Force
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strongly endorses the need for a strong cross-campus Biochemistry program that involves dl
biochemicaly-oriented faculty in Biochemistry, Chemistry and the more biologicaly oriented
biochemists in other departments. Such a cross-campus program will enhance faculty
recruitment to both colleges (CAS, CBY), attract alarger and better-qualified pool of graduate
students, and generdly promote interdisciplinary research. The establishment of the College of
Biologicd Sciences (CBS) solves many of the current coordination problems that have proved
S0 vexing. However, a complete solution for establishing a full-campus biochemistry program
will still require careful nurturing. One disadvantage of possibly establishing a College of
Physical Sciences dong with the Colleges of Biologicd Sciences and Agricultural Sciences is
that there will be greater separation between biochemically oriented faculty in Chemistry and
the biochemists in other departments. To aleviate this problem, a cross-college umbrdla
organization must be established. Depending on what departmenta structure remains after the
reorganization described above, this program could be caled the Center for Biologica
Chemistry, or smply the Biochemistry Program. The mandate of this program would be to
ensure that the needs of biochemists in Chemistry and the various life sciences departments are
met in terms of graduate program development, graduate student recruiting, overal course
offerings, and teaching assgnments. A broadly based ad hoc faculty committee should be
established to work out the details of this cross-campus program.

To reorganize an umbrella program for biochemistry, two steps are needed. Both steps should
be implemented immediately.

(8 UNL adminigtration should establish a broadly-based, ad hoc faculty committee, reporting
to the Vice Chancdlor for the Life Sciences to develop the overdl Biochemistry Program
at UNL with respect to course offerings, course ownership and teaching assgnments for
the program within the College of Biologica Sciences. This ad hoc committee will be
comprised of faculty representatives from Biochemistry (2), Chemistry (2), Biologica
Sciences (1), and Agronomy, Anima Science, Food Science & Technology, Plant
Pathology, and Veterinary & Biomedical Sciences, among others (totd of 2).

(b) Second, an externa review committee should be established to recommend an appropriate
resolution of the final structure of the umbrella program within the College of Biologica
Sciences based on recommendations of the ad hoc faculty committee (above). The maor
charge of the externad committee will be to decide whether to fix (and how) or dismantle
the current CBC. If it is decided that this intercollege, interdepartmenta Center should be
retained in some modified form, specific items of discusson must include:

(i) a variety of pressng budgetary metters (eg., the imminent loss of $55,000 in
annud NRI fuding from the Center of Biotechnology that funded graduate
assstantship support for teaching and research, which essentialy has not increased
sgnificantly since the creation of CBC, recruiting funds for the graduate program,
how to implement the program with respect to a new College of Biologica
Sciences).

(i) The nature of the CBC Directorship must be revisted. For example, should the
Director continue to be the Head of Biochemistry, whose faculty comprise the bulk
of the active participants in the current Center from both a teaching and advising
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point of view, or should it be a rotating responsibility or one that is charged to the
CBC Executive Committee?

(iii) The posshbility of “subscription fees’ for CBC-affiliated faculty not significantly
participating in the teaching program on a regular basis should be carefully
consdered.

(iv) And, most important, the assgnment of biochemistry teaching duties by the
Director among the mgor participating CBC faculty (e.g., see plans A and B
below). This committee should seek input from the relevant Deans and
Department ChairgHeads on a regular bass. This externa committee should be
appointed early in the Spring 2000 semester so that any proposed changes can be
implemented during AY 2000-01.

In seeking long-term solutions to the biochemistry organization problem a UNL, some
immediate short-term problems must be resolved. It isimportant to immediately addressthe
undergraduate and graduate teaching needs of the CBC, presently involving CASNR
faculty (Biochemistry) formally budgeted in CBC and A& S faculty (Chemistry) not
budgeted in CBC. In the short-term, biochemistry teaching must be addressed. Both
CASNR and CAS biochemigtry faculty currently teach CBC courses. Only the former is under
partial budgetary control by the Director of CBC, a Stuation that sometimes causes staffing
problems. Two different scenarios address the present needs of CBC's course offerings. The
intent of both scenarios is to give the CBC Director much-needed control of teaching
assgnments so that he/she can make long-range plans to meet teaching obligations. The Life
Sciences Task Force supports the need for both short-term and long-term solutions with regard
to biochemistry at UNL

Plan A: To trandfer partia teaching FTES (0.25 each) from the participating biochemists in
Chemistry (Griep, Price, Song) to CBC's teaching budget, thus duplicating what has dready
been done with Biochemigtry faculty's teaching FTES. Just as the Biochemistry FTEs have
remained formaly in CASNR, Chemigiry’s partiad FTEs would remain in A&S. However,
such a laterd, intracollege transfer of 0.75 FTE, total, from Chemistry into CBC for teaching
purposes only must be coupled smultaneoudy to a new “bio-rdated” (e.g., biochemistry,
biophysics, molecular or structura biology) faculty hire in Chemistry, with 0.75 FTE budgeted
in Chemistry and 0.25 FTE in CBC (1.0 FTE in A&S). Thus, there would be no net loss of
FTEsfrom Chemistry, and the CBC would gain atota of 1.0 teaching FTE, under the control
of its Director, to meet the demands of its service and graduate courses and, most especidly,
its ever-growing undergraduate mgjor (as of mid-August 1999, 127 studentsin A&Sand 37 in
CASNR). This plan is actudly a variant of that proposed to the Deans by the Department of
Biochemistry during the Spring of 1998.

Plan B: To establish a formal, written “ memorandum of agreement” between the Director of
CBC and the Chair of Chemigtry, countersagned by the A&S and CASNR Deans, for the
delivery of three core CBC lecture courses each academic year by the participating biochemists
budgeted in Chemistry. The specific core courses to be taught would be based on overdl CBC
needs, but would be chosen from among BIOC 321 and BIOC/CHEM 431/831, 432/832,
436/836, 486/886, 839, 932, 933, 934. This plan actudly reiterates what is dready Sated in
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the forma documents that established the CBC in 1987. These two mutually exclusve plans
are presented because one (Plan A) is favored by the current Director of CBC and the
Department of Biochemistry, while the other (Plan B) would likely be favored by Chemigtry.
The task force could not reach unanimous agreement as to which Plan might be acceptable to
the CBC Director and both departments involved.

Curriculum Coordination

An important chalenge faced by universties today is to provide higher quality learning
experiences for undergraduate and graduate students with decreasing per capita resources.
Members of the Curriculum Coordination sub-committee and the Life Sciences Task Force felt
that this could be accomplished at UNL by encouraging a partnership among life sciences units
that results in an equitable, respectful and broad-based distribution of course responsibilities
among faculty on both campuses. The lines between faculty members with basic versus
applied interests have grown increasingly vague as more and more faculty from both campuses
have strong, underlying basic science backgrounds. This appears to be particularly true of the
fields of molecular biology and ecology. While the sub-committee did not go so far as to
recommend one school of life sciences, the group expressed strong fedings that much more
could be done to coordinate curricula in the life sciences. It is dso clear that beyond
coordination, more must be done to empower qudified life scientists to teach in their area of
expertise (irrespective of department). This empowerment will come about only if significant
barriers between departments and schools are removed and if the faculty takes a more open-
minded view and ownership of alife sciences curriculum at UNL.

Recommendations

The committee feels that there is a pressng need to develop a more encompassing "life
sciences' curriculum in order to meet the instructional needs of our current undergraduate and
graduate students in the current College of Arts and Sciences and the College of Agriculture
Sciences and Natural Resources. The committee recognizes that existing procedures for
developing new curricula, reviewing course offerings and evaluating the instructiona needs of
our students are inadequate. The committee aso recognizes that no useful mechanisms
currently exist to enable "life sciences’ faculty in the two Colleges to effectively cooperate in
developing a better curriculum for our students and in making recommendations to secure the
necessary resources to implement a better curriculum. Our primary god in making the
following recommendations is to begin the process of improving cooperation between the
Colleges.

Create a curriculum coordinating committee. We recommend creating an Inter-college
committee or group consisting of the appropriate Life Sciences faculty and administrators who
have responshility for curriculum metters in ther respective units. If the administrative
organization model described above is adopted, this coordinating committee would be housed
in the Office of the Vice Chancellor for Life Sciences.
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Rationale. An opportunity to discuss and implement important campus-wide curricular issues
in the life sciences is needed but presently does not exist. I1n practice, this group would meet at
least once per semester and serve as a vehicle to discuss the important issues raised by this
subcommittee of the Life Sciences Task Force. Some issues to be addressed further include
concerns about overlap of course content, scheduling conflicts, voids in coverage resulting
from curricular revisons, and departmenta as well as campus-wide shifts in faculty expertise.

Clarify issues related to course ownership. The Life Sciences Task Force feds that each
course needs to have an academic home department or unit clearly designated. This effectively
places the responsibility for course development in a specified area of the totd "Life Sciences'
curriculum on the faculty in the unit deemed most appropriate for assuming responghility for
the course. The unit in which the course resides has the responsibility for teaching the course
(i.e. designation of a qudlified instructor) on aregular basis and initiating procedures necessary
to secure resources to ensure the regular instruction of the course.

Rationale. The committee appreciates that teaching expertise in basic biology is distributed
among faculty across the various life sciences units and is not the exclusive property of any one
unit. Hence, there is aneed for devising a system of course ownership that encourages broader
participation among dl life sciences units in the teaching of basc life sciences courses. The
committee also recognizes that reward and credit for teaching must be properly addressed in
order for participating units and faculty to enthusiastically contribute to the effort. Hence, the
committee additiondly and specifically recommends that the Curriculum Coordinating
Committee (above) should also meet with the appropriate adminigtrators (e.g., Earl Hawkey
and/or Anthony Schkade) for the purpose of devisng a sysem of course ownership that
recognizes “home departments’ for cross-listed courses and assigns gppropriate credit.

Improve the Availability Of Course Information. There needs to be a group of individuas
identified who are savvy with databases and interested in Life Sciences curriculum coordination
to guide the creation of an easly accessble, searchable database to dlow students, faculty and
advisorsto ded with current and future course scheduling.

Rationale. The curricullum subcommittee met with Rebecca Carr, viewed the database
“Mynulook”, and felt that much of the information needed to coordinate the life sciences
curriculum was dready assembled. Amy Stephen and Randy Goldengtein, the individuals
involved in creating “ Mynulook”, indicated that it would be possble to create a verson that
would serve the needs of curriculum coordination. They indicated that they would be willing
to work with this group and could start this project February/March 2000.

Appendix A
UNL Research Profile: State of Affairs

Without doubt, research in the life sciences is a major thrust a UNL, historicaly reflecting the
land-grant satus of the University. Thisfocus will remain. Future success in this area requires
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that we remain strong in life sciences research and that we look to new developments and
opportunitiesin directing resources for future research.  Planning for research at the local level
requires that we assess where UNL stands in research productivity a the national leve in
comparison with Smilar programs in other universties. This comparison provides the
necessary basdline against which to develop recommendations.

This appendix reviews recent, representative studies that evduate life sciences and total
research for research universities throughout the U.S. These standard metrics provide a
generd glimpse of our standing among peers research universities with doctorate granting
graduate programs. Describing productivity at university levels requires that one aggregate
assessments, usudly in the form of (a) overal research funding, (b) publication rates, and (c)
"reputationd” surveys. This gppendix is not exhaudtive in its anadysis but summarizes UNL's
gatus and accomplishments based on the well recognized available rankings. Carnegie
Research Status (1994), NRC Ranking of Research-Doctorate Programs (1995), NRC Profile
of Colleges of Agriculture a Land-grant Universities (1995), and an andyss based on
individual faculty effort by Graham & Diamond (1997). Such aggregate rankings will, of
course, often miss areas of excellence, misrepresent certain aspects of a program, or not
recognize structural constraints on what UNL can and cannot achieve. These last issues must
be evaluated with loca analyses.

The following summaries describe conclusions of the origina reports and do not indicate new
research summaries.

NRC Profile of Collegesof Agriculture at the Land-grant Univergties (1995)

The National Research Council (National Academy of Sciences) Board on Agriculture recently
released a report on the Colleges of Agriculture at land-grant universities (NRC 1995). The
main thrust of the report isto evaluate the current sate of the educational and research units of
these universties in the context of the current and evolving role of these Colleges of
Agriculture in addressing societd needs and concerns. How does UNL stand in this analysis?
Aggregate data are employed to assess the program so that comparisons with other units can
be made.

As land-grant universties, colleges consdered in this report represent the state-based
component of the public agricultural research syssem. For the data reported (1980-1995),
about 30% of the research money dlocated to the USDA was available for CSRS/CSREES
funding, $386.9 million dollars in 1994. However, agricultura research a universties
nationaly accounts for only asmall proportion of dl federaly funded university research. Most
agricultura colleges had to seek out traditiondly non-agricultura dollars to expand or even
maintain research levels, reducing over time USDA's traditiond role as the federd partner in
agricultural research.

The financia base of research in land-grant universties is shifting. A basic form of support to
colleges of agriculture exigts in the form of formula funding (Hatch Act, Mclntire-Stennis,
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animal-hedlth research, Evans-Allen funds) and congressionally earmarked funds. In 1992,
UNL received $2.9 million (~6% of experiment station expenditures).

The UNL Agricultura Experiment Station (1992) relies primarily on private and formula
funding (NRC 1995). Total research expenditures by the UNL agricultura experiment sation
rank 10" among experiment stations based on this report. Research expenditures as a percent
of tota break down as follows (of $51,858,000): Formula funds, 6.5%; Competitive Research
Funds, 2%; Special Research Funds, 5.6%; Other Federd Funds, 9.7%; State Appropriations,
45%; and Private Funds, 23.6%. In percent dlocation, UNL funding patterns can be
compared to the nationa average for experiment station budgets (%): Formula funds, 18%;
Competitive Research Funds, 2.9%; Specid Research Funds, 4.8%; Other Federa Funds,
10.2%; State Appropriations, 48.5%; and Private Funds, 16.2%.

Of the 28 land-grant universties ranked in the top 100 universities receiving federa funds,
UNL Agricultural Experiment Station ranks 27" in percent of funds received from primary
federa funding agencies. UNL isincluded as one of only four universities that receives most of
its federa funding from USDA, and each of these universities (N.C. State, lowa State, Virginia
Polytechnic Ingtitute and State U, and UNL) is in the bottom third of the overal federa
funding rank. Overdl, the universties least reliant on USDA formula funding and most
diverdfied toward a combination of other federal funds and USDA competitive grants receive
large percentages of federa research and federa development funding and rank much higher
overdl in research funding.

Per capita Comparisons of Research Productivity

The andlysis presented by Graham & Diamond (1997) evauates American university output
for al fields of study standardized by individua faculty number using data from 1980-1990, not
just science or life science. Categories are more redtrictive than that employed by the Carnegie
classfication. Thresholds based on publications per faculty and federal R&D funds per faculty
must each be obtained in order to be classfied into a specific category: Research 1 (>2.0,
>$28,000), Research 2 (1.5. $14,000), Research 3 (1.0, $9,000), and Research 4 includes the
remaining ingtitutions. The number of public universitiesin each category are. Research 1, 32,
Research 2, 26; Research 3, 22; and Research 4, 51.

Among American public universities, UNL (1.51 publications, $12,850 R&D per faculty) is
classfied as a Research 3 ingtitution in this classfication, with 65 public ingtitutions ranked
above it. UNL barely meets the publications rate threshold for Research 2 category, but fals
ghort in R&D funding for incluson into this category. In generd, flagship ingitutions hold
srong advantages over other ingitutions in the same state, usualy land-grant universties, a
point clearly evident in comparing categories 1 and 2. However, about two thirds of
ingtitutions in category 2 are land-grant ingtitutions, compared with land-grant universities
comprising about 30% of category 1 indtitutions. Digtribution of land-grant universities by
research category is. Research 1, 10; Research 2, 17; Research 3, 15; Research 4, 7. In this
classfication, based on per capita output for entire universty programs, 31 land-grant
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ingtitutions are ranked above UNL. Faculty at larger universities tend to somewhat outperform
those at smaller universities, but many exceptionsto thisrule exist.

In summary, based on the Graham and Diamond (1997) classification, UNL is not meeting its
research expectations on a per capita bass commensurate with the often-expressed goals of the
faculty or the legidature. These benchmarks provide redlistic assessments of overall research
quality a UNL, and provide an important challenge to which UNL must respond to be a more
respected research ingtitution in this 21% century.

References

Graham, H. and N. Diamond. 1997. The Rise of American Rescarch Universities: Elites and
Challengesin the Poswar Era. Johns Hopkins Press.

Board on Agriculture, National Research Council. 1995, Colleges of Agriculture at the land-
grant Univergties: A Profile. National Academy Press. Washington, DC.

33



