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SUMRARY

The Panel an Evaluation Criteria for the Engineering
Research Centers (ERC) was formed to develop proposed criteria
and mechanisms for use by the Natianal Science Foundation (NSF)
in evaluating the ERCs after their third year of operation.

Because the ERCs represent a new kind of research
organization (in that they are croes-disciplinary, imlustrially
orientad, and equally focused on research and education), there
are no precedents for evaluation. The criteria used for
evaluating research in the traditional emgineering disciplines
ard in previous research camters may not necessarily apply.
Therefore, the panel emphasizes that the evaluation process must
be anstnuxctive, and that it should be cdctad in such a way
as to strengthen the ERCs and improve their chances of success.
It is impareant that the evaluation be viewed as an
exerimental, evolving process, one fram which NSF as well as
the individual Qanters can learn.

Three baclgramd requiremsnts focused the efforts of the
panel toward the identification of specific evaluation
criteria: (1) that the research and taachirg carried out by the
ERC be truly cross-disciplinary in charactar; (2) that the
resaarch and taaching be respansive to the emergimg
aportmities and neads of the intarmational marketplace; and
(3) that the research and taaching lead to an improved ability
to rapidly translate research into campstitive processes and
products. A close and mubstantive imteraction with imdustry is
a vital prerequisite for the last two requiremerts in
particular.

The panel identified over 100 specific criteria that it
proposes should be used in the evaluation. These seven
categories of criteria are as follows:

1. Research

2. Bducation

3. Industry imteraction .

4. Center leadership and management

5. Institutional enviramernt and suppart

6. Intarface with the research cammmity at large

7. Overall caonsideratians
Each of the seven categuries includes both measurable and
subjective criteria, with the subjective itams phrased in the
form of questions. A cantral canclusion of the panel, however,
was that at this stage (and perhaps for the farsaeable future)
the ERC evaluations must depand far maore heavily on the
qualitative, subjective judgments than an quantitative,
abjective measures. Three years is too short a time to judge
absolute accamplishments with any canfidence; tims, the
third-year evaluation must be anticipatary in nature.

The panel makes specific recomendations regarding the
camposition of the evaluation team, including the qualifications
of the team chairman. It also proposes that site visits be
conducted to carry out the evaluation. To this erd, the panel
recomends the schadule of meetims and axgests specific
preparatians that both the evaluation team and the ERCs should
make in advance of the proposed visit.

Copyright © National Academy of Sciences. All rights reserved.
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the m'xtar*at the erd of the cooperative

Purpase of the Repart

In keeping with its plan described in the Program
Ammouarcemnent for Engineering Research Centers (ERCs) (see
above), the National Science Foundation (NSF) asked the
Cross-Disciplinary Enginearing Research Cammittee to arganize
and conduct a mestirg aimed at providing NSF with a set of
criteria and mechanisms that it can use to assess the progress
of ERCs. The Camittee established the Panel on Evaluation
Criteria for the Enginesring Research Camters to undertake that
tagsk. This is the report of that panel.

Eleven ERCs have been established—six in 1985 ard five in
1986. Although NSF assesses the progress of each center
armally, it also plans to carry out a major evaluation of the
ERCs during their third year of operation. NSF's request to the
Camittee is aimed at that three-ymar review. The imterntion is
to test same aspects of the review criteria amd methodology
developed by the Camittee during the sacand armmal assessmernt
of the first six ERCc, in 1987. The criteria and mechanisms for
anduxctimg the review can thereby be modified as appropriate
before they are applied in the critical, comrehermive
three-yuar evaluation.

Following a backgramd discussion of the purposes and goals
of ERCs, the advice and recammendations of the panel are
presented in three major sections of the report—ane describes
the philoscphy that should guide the evaluation prapess, another
presants the recomended evaluation criteria, and a third
describes the evaluation process itself, including the
camposition of the review teams. A brief canclusion offers a

*&mmnogrmmmnmt, Engineering Research Centers,
FY 1987, p. 3

Copyright © National Academy of Sciences. All rights reserved.
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perspective on the process and summarizes the main points that
reviewers (and NSF) should bear in mind.

Raclkgrard on the ERCs

The Engineering Research Canters program was inaugurated by
NSF in 1985 to meet a need for croas-disciplinary research
oppartinities, for fumiamertal knowledge applicable to important
national problems, and for preparing egineerimg graduates with
the capabilities neaded by today's tachnology-intensive
industries. The ERCs are a direct respanse by NSF to what was
ard still is widely perceived to be an urgent natiacnal
priority: increasing the campetitiveness of cur industries in
the world market. The ERC program rests on the assumption that
future U.S. econamic campetitiveness requires an enhanced
ability to innovate and market high-quality, cost-campetitive
products in the face of increasingly potent foreign campetition.

While the Qanters emphasize cross-disciplinary research and
education, they have not been established to supplant the

and
education that will result in a U.S. engineering cammmity that
is better able to take timely advantage of the work being dane
in the traditional disciplines ard to integrate that fumiamental
knowledj;.e with the future needs of cur nation's tachnology-based
industries.

PHITOSOPHY GUIDING THE EVAIIATION

Breakimy New Ground

The Panel on Evaluation Criteria for the Engineerimgy
Research Qanters undertook its deliberations with a central fact
in view: that the elements necessary for carryimg out successful
croas-disciplinary engineering research ard taaching are, at
presant, not canceptually well umlerstomd. There is no
amnsensus within the engineering comamity on what the criteria
for succass are. Within the traditional ecientific and
engineerirg disciplines, by contrast, the structures ard
patterns of suxass—and thus the measures of
accampl ishment—are generally underpimned by a consensus among
the researchers and practitianers involved in those
disciplines. Because no such consensus exists for
croas-disciplinary research ard taaching, learning how to
accamplish those endaavors effectively involves pushirg a new
frantier. The catagories of evaluation criteria used in the
traditional disciplines carmmot be autamatically adaptad to
evaluation of the ERCs.

search. lacking broad comarnsus on a successful methodology for

Copyright © National Academy of Sciences. All rights reserved.
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integration of effort is substantive and purpaseful, not
cosmetic.

Secand, if the new research ard teaching is to cantribute
wml@iwme&tivm.mmmm

m;mlgg_t Sensitivity to t:he qpcnt\mities and needs that
that marketplace represents will most likely occur if there is
close, cartimiing, and eutstantive imtaraction between ERCs ard
industry., Same cautions must be raised at this point. All too
often industry is under pressure to emphasize the shart term.
Thus, ane potantial danger is that the ERCs cguld became "jab
shops," providing industries with help in solving immediate
problems. Correspandimgly, the ERCs must avoid focusing
exlusively on edsting markets; campetitiveness demands
attention to the evolution of new markets. Ancther danger is
that university-industry relatianships will be attractive in
form but shallow in substance. The evaluation must ensure that
there is close, camtimious, eubstamntive imteraction between
industry and the universities, that the participants fram both
sectars focus mainly on the long term, and that their
collaborative efforts be mrtually reinforcing.

In this last point lies the third essential ingredient for
success: mmummmmmm

new technologies into competit. 356
is samethimg quite different fzun solvin; iumediata pztbl.
It involves the design and operation of new processes and the
cx:noeptim, development, praduction, and diffusion of new

This transfer of information and technology currently
fakesyea:s,atﬁxevetyleast The current goal of many
corporations is to be able to move fram concept to production in
5 years, with substantial business growth in less than the
traditianal 10-15 years. In fact, bringing a new idea to market
has often taken 10 years or more. Therefore, the ERCs must
develop a substantive industrial collaboration that is sustained
over a long period of time. Technology transfer is not

that occurs primarily through publication. It occurs
in the dismssions ard inmteractions of research grogps ard
pecple involved with the developmernt of ideas ard information
ard the praduction ard marketing of new products and processes.
Both the Canters and those in industry who are associated with
them, therefore, must take this long-term cammitment seriously.

With these three overriding elements in mind, the panel

believes that the early ERC evaluations must depend more upan
qualitative, subjective judgments than upan quantitative,
objective measures. Three years is too shart a time for even
the best-canceived, best-managed Center to establish much of a
track recard. The evaluation must therefore be antjcipatory in
nature=—not a measure of products ard profits created in
industry, but rather an asse=smeant of directions and vitality, a
measure of shart-term progress against lag-term goals. If the
stamdard of success is, ultimately, strergthening our nation's
ability to innovate rapidly amd cost-effectively, then the
evaluation criteria must recognize that judgment will be a major
ingredient. Meanimgful evaluation at this stage must emphasize

Copyright © National Academy of Sciences. All rights reserved.
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the evaluators ard the evaluation process at least as mich as
the spacific evaluation criteria. Meanimgful evaluatione will
require that those involved in carryirmg them out should be
substantively knowledgeable about the area of research and
ard also about the potantial utilization of that
research ard of those trainad in the Canters. MeanirmyPul
evaluations will require that those who do the evaluations
uderstard the braad aotext of tachnological development and
diffusion and intermational econamic campetition. Qentral to
the sucress of the evaluation effort must be the oppartumity for
in-depth discussiaons between the evaluators ard those in the
CQanters and in the participating imdustrial arganizations.
The cansideratiaons that guided the panel in its selectian
of criteria can, therefore, be ammrizad in the following way.
(1) The ERC initiative is attampting to meet the need for
substantively different research ard teaching=—i.e., research
ard taaching that are integrative, croas-diaciplinary, and
symthetic in charactar ard which address camplex, higher order
problems. (2) The criteria for judging sucoess ard failure of

the traditional, discipline-hased criteria. (3) For the
cmss«iisciplmxyzseatdnuﬂtaaqutomimtov.s.
ampetitiveness close, crtimams, and truly substantive
Mmtsbaanmﬂvmitiesarﬂhdxs&ywillbemﬂmd.
(4) Finally, success will require that those in both
universities and imdustry maintain a long~term view and that
they be locking at the possibilities of research and education
that can contribuate to tachnological innovation and leadership
5, 10, 15, or more years into the future.

FEQOMMENDED EVAHATION CRITERIA

Approach and Cbjectives

Following the guidelines just cutlined, the primary
abjective of the panel, in developing evaluation criteria for
Erginearing Research Cemnters, was not to prodce a set of
criteriaainaiatiderﬂfyimwmk&ntanarﬂejecﬁrgmem
fmﬂxepmgrm—alﬁux;hﬂ\isisa\epxrposeof
evaluation. Instaad,fheprimzygoal to try to find those
criteria that would help NSF and the ERCs to carry out this

quantitative; qnndtative criteria lead too easily to
distortion of the facts (and of the program itself) for the sake
of a better Y“scare.” Indeed, what is easiest to measure is
eanetimes the least meanimgyful, in that nmbers on paper may not
permit the acutside evaluator to distimguish a good program fram
a poar ane.

The panel used a variety of sources in its attempt to
generate a camrehensive set of evaluation criteria (see
Attachment 1). The respansibility for sarting through the many

Copyright © National Academy of Sciences. All rights reserved.
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inputs, selecting the applicable criteria, modifying them if
necessary, and developing new anes lay with the members of the

V.Jehavelistaithecriteriainﬁzefollwi:gsevm

categories:
1. Resaarch
2. Bhcation

3. Imdustry interaction

4. Center leadership and managemertt

5. Institutional envirament and suppart

6. Interface with the research cammmity at large
7. Overall cansiderations

These appear roushly in descending order of
Yy, the nature and quality of the research

program, at least, is the sine qua non that determines success
in all other areas.* Within every category but the last
Measurable and Subjective criteria are listed. We recammerxd
that evaluators use the measurable criteria as a startimg point
and as an entree into the more meanimgful subjective assessment.

The subjective criteria are posed as questions. Many of
them do not follow directly fram the basic goals of the ERCs as
posad by NSF, but they are nanetheless crucial. They are
attributes that detarmirne whether the Center will be able to
achieve those goals successfully. Reagardless of the specific
nature of the questiaon, the key backgrammi cansideration (which
evaluators should also keep constantly in mind) is the potential
for the Center to have an impact on major goals such as the
campetitiveness of U.S. industries (both present ard future).

Special Cxxerns

In their emphasis on cross-disciplinary research ard
education ard on close university-industry interaction, the ERCs
are a new kind of organization. Therefore, the question of
evaluating them poses a mmber of special challenges. The panel
had to consider how to evaluate and campare the crucial
subjective aspects of an ERC. For example, how is it determined
whether the Center has brought a change in culture to the campus
or to the associated imdustries? How is potential industrial
impact assessed? How is the creative synergy of a Center
captured—Is the whole greater than the sum of the parts? Are
thexv.seaxdmsmallyworldmasateam? Are the graduate

to new ineights and challenges through
intetdisciplimrypeerhitmctiors? These things can be
sensad, but they cannot be evaluated mmerically.

Am&xetaetofmdealtwiﬂxlwwbesttodewmire
the degree of substamce in the industrial imteraction. For

*mepamldidmiderwﬁxettonmprioritizeﬂw
criteria., The comensus was that doing so would camtradict the
evolutianary and subjective approach to the evaluation that

is being recamended.

Copyright © National Academy of Sciences. All rights reserved.
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instance, is industry financial support the basis for a close

collaboration on FRC-type research problems, or is recruitment
ard casial consulting the underlying purpose? Ies the industry
nrey "new noney" for the undversity, or largaly a contimation
of a logstandirg relatioship? Is there a breadth of corporate
interaction, including both large and small companiee? Is there

The panel had to consider how the evaluation oriteria
should chargm over time for a given Center, It had to try to
deternine what distinguishes a "learning cxrve” fram a
"productivity crve® and to decide when the traneition should be

made frow mamering effort to measuring achievepent.
The net result of thess considarations is, the panel
balisves, that the criteria must ba flexible. We cannot easily

anticiput.thanm:mnqnmforcmpetitivemin
tachnology. ‘Therefore, the criteria presented here, and those
usad in the actual third-year avaluation, should be subject to
frequent review and modification as the technological
ervircrment itself changes.

Specific Criteria

1. RESEARCH

Maasrable
o0 Number of publicatiaons (articles, boaks)
o BExtent of cross~disciplinary astharship
O Number of patents
O Number of papers presentead at meetings and where
presentad

o Cunferences and meetings held as Center initiatives
o Citations worldwide of Camter research
o Multidisciplinary involvement in research
Numbers of faculty from each discipline (engineering,
science, othar)
Joint faculty appointments
Other measares

o Number of visiting and associated investigators

Copyright © National Academy of Sciences. All rights reserved.
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Subjective

Technical

o What is the overall cansiderations quality of the
research?

o I:themxtaraddmssﬁx;thebamarpmblminthe
field?

o How strang is the basic research thrust of the Center?

o Does the research do a good job of intagrating science
with the tachnology in questian?

o What is the level of tachnological risk (i.e.,
probability of success) in the Center's research
projects?

o Istixarewidermofstxuqmsinthetaxqetfield
(breakthraghs, major braad advances, etc.)?

0 Is the research amtrihating to the furdamerntal
knowledge base?

o Istlnzmeazdxrelevanttohmmialmedsarﬂ
ampetitiveness?

o Is the research defining new market opportumities?

o What is the mix of lag-term versus short-term projects?

o Is there evidence of internaticnal interest amd
involvement?

Qultural

o Is the research gemiinely cross-disciplinary in nature?

o0 Are the problems being addressed difficult enough and/or
large encugh to demand a collaborative team approach?

o Is more being accamplished than would have occurred with
an equivalent amount of individual research?

o Do the multidisciplinary teams function well in
perfarming research and mesting Center goals?

o Does the Center encnrage a diversity of research
approaches?

o How are projects canceived? Is there input fram a
variety of sources—faculty, imdustry, students, others?

Copyright © National Academy of Sciences. All rights reserved.
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Has the Cartar attractad high-quality people (including
visiting scholars) to its research program since its
incaptiaon?

Are anmtreprermarial spinoffs fram Cantar research being
seen?

Are the research equipment ard facilities of high
quality ard readily available to Camter faculty and
stidents?

Is the provision of technical and mintenarce suppart
adequate?

Are the research programs of the primary and affiliated
universities well coordinated (if relevamt)?

Is relevance to imdustry needs an overt and cansistent
theme?

Does the research emphasize the synthesis ard
intagration of emyineering systems? Is there a sense of
a hreadth of vision?

2. EDUCATION

Measurable

o

Number of graduate students actively involved in
research, per year

Number of umergraduate stidents actively involved in
research, per year

Special degree programs offered and/or degrees grantad,
per year

Number of new courses developed to camplement the work
of the Center

Number of texthxxks, videotapes, or other course
materials produced for broad distribution

Number of eeminars and workshops on interdisciplinary
topics
Qatimiing education programs

Number of courses offered

Number of participants (total hours or other measure)

Faculty camitment to education (full-time equivalent
positions)

10
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o Student oppartumity for eqerimentation on advanced
equipment (approx. no. of hours/student)

o Number of job offers by imdustry per graduate and
average starting ealary offer cammared with engireering
school average

Subjective

O Has the Camnter made aubstamtial progress in codifying
new knowledge?

o What is the quality of the graduate stidents in the
program (NSF Fellows, Graduate Recard Exam scares,
etc.)?

o Basad on the meacurable oriteria above, are graduates of
the Qanter in demand by imdustry?

o Are stidents fully exposad to the cross-disciplinary
aspects of projects, or do they stay within a specialty?

o Is emphasis placed on the symthesis and integration of
ergineering systems?

o Is emphasis placed on the team approach to engineering
practice?

o Is emphasis placed on the management of engineering
systems?

o Is emphasis placed on emgineerimg ethics and values?

o Is emphasis placed on the relevance of research to
industry needs?

o Do stidants qain a sense of the ultimate market (and the
potantial future market) with respect to research
aobjectives?

o How do stidants evaluate the quality of the education
they are receiving through Center research and teaching?

o Does the Center attempt to extend and explain the
croas-disciplinary, systems orientation to other

technical ard science departments of the university,
including other students?

11
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3. INDUSTRY INTERACTION

Measurable
o Number of visits by imdustrial represamestives, per year

o0 MNumber of visits to imdustry by Center researchers, per
year

0 Number (and percentage) of imdustry participants in
Centar research, per year

o Number of campanies on advisary board

o0 Number of campanies newly acquired as spansars since
establishment of the ERC (and as perceant of total)

o0 Number of campanies receiving regular information on
Centar activities and research findimgs

o Furmal pracedures in place for timely transfer of
research findimge to imdustry

o Tangible imdustry cantributions to Cemter
Dollars (membership, licensing, subrontracts, gifts,

ew‘)
Equipment (types and market value)

o Number of adjunct faculty fram imdustry (full-time
equivalent positions)

O Gross armial reveres of member campanies (average amd
range)

0 Number of employees of member campanies (average and
range)

o Number of joint develcpmemnt projects, prototypes, etc.

Subjective

o Do industrial organizations have strong inmput (e.q.,
through advice and review) into Center research
programs, plans, and direction?

o Is the imteraction with industry effective and well
coordinated?

o What is the overall cansiderations quality of the
inmteraction pracems?
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o Is the Catar aggreassively eqardirng its imdustry base?
Has it attractad a significant proportion of new support
sources?

0 Are Cantter research fimdings efficiently transfarred to
imustry in readily usable form? Are the terms of
transfer reasanable?

o Do Canter pareamel interact rartinely with imustry

o Is the Cantar making its reeamrces available to small
and medium-sized coganies? Are such cogmnies
represantad on the advisory board?

o Is theare a discarnible impact on the aconamic strength
of associated imhstries?

o What have imstrial firms gained (in their opiniaon)
through participation in Canter programs?

o Has participation in the Canter changed the behavior of
the firms in any way—e.g., intaractions with faculty,

gifts or grants, cartiming education, netwarking with
other firms, etc.?

o Fram imdustry's etandpoint, is the Canter a
cost-effective way to accamplish NSF's goals for the
program?

4. CENTER LEADERSHIP AND MANACFMENT

Measurable
o Gbtain Camter arganizational chart
0 Gbtain Cantar budget figures
o Faculty mxgmentations vs. losses (measures of turnover)

Subjective

o Is the Canter arganizational chart logical ard
unambiguous, with clear lines of authority and

respansibility?

o Is the directar providing effective leadership of the
Qantar?

13
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o If the Cantar depends heavily upan the leadership of ane
persan, is thare at least ane logical axxessar to that
persan?

o Is the research pragram being managed smoothly? Are
there serious canflicts of time and intarest?

o Is the mnxyEment style aaxhucive to collabarative,
miltidisciplinary research?

o Do the directar and senior staff inmteract wall with
imhstry?

o Does the Cantar have a capable administrative support
staff and procechires?

o Is the faculty fully camnitted (responsive) to the
Canter and Canter manayemertt?

o How is funding distributed—along disciplinary lines?
Who makes these decisions?

o msﬂncaterdevd@edmwmofm(i.e.,
beyand NSF and imustry)?

o Vvhere thare is an affiliate university, is the
collaboration substantive and well managed?

o Is thare an ability, within the Cantar itself, to set
criteria for goal attaimment and goal measuremernt?

o Is thare same provision for making and reviewing (and
pericdically revising) a "plan of attack" for the
Cantar?

S. INSTTTUTICHAL ENVIRCHMENT AND SUPECRT
Measurable

o Gbtain overall casiderations university arganizational
chart, including that of the Cantar

O Gbtain data on institutional fundimgy for Cantar
buildings and research facilities

o Number of pramction and temire awards to Center
investigators

14
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Subjective

o

Is the Cantar well imtegrated into the organizaticnal
structure of the institution? To wham does the director

report?

What are the directar's management respansibilities with
respect to the disciplines fram which the faculty are
drawn (e.g., is he or she involved in
tanre/pranction/salary decisions)?

tbas?ﬁndimhMMauﬁmitytogetthhgs
dane

Has the edstene of the Canter changed the paremnt
institation or its policies in any way?

Has the existence of the Carter enhanced the reputation
of the university in research and education (in the view
of othar universities, of imhstry)?

Is there a high degree of interaction with other
departments (schools, colleges) of the university?

How do key academicians at the institution view the
nature of the work and the quality of the participants
in the Cantear?

Does participation in the Cemter bring a faculty member
into canflict with the reward structure of the parent
institution?

Has the institution made any lamg-term cammitments
toward the axtimied existence of the Center?

6. INTERACTION WITH THE RESEARCH OCMMUNITY AT LARGE

Measurable

(o}

Mechanisms in place to transfer research findings to
other research centers, universities, and goverrmert
laboratories

Number of alstantive mestings of directar with other
ERC directars

Number of visits by faculty fram other cemnters and
universities

Evidence of participation and inmteraction with
state/local agencies and govermment laboratories
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o Nmber of anllabarative research projects with other
institstios

Subjective

o Is the Canter camitted to mwaximizing the impact of its
activities and philascophy thraghort academe?

o Does the Cantar maintain clase ties with other ERCs and
with other research cantars (academic and goverrmernt) in
its target fiald?

o Is an effort made to monitor the state of the art in the
Canter's area of intarest, both natiomlly and
{intarmatianally?

7. OVERALL QONSTDERATIONS

o How wall is the Carter mestirg the goals established by
NSF?

o Does the Cattar exhibit exmllence in research and
education?

o How strag is the Canter as an arganization?

o 1Is the Cantar having a discarnible and positive impact
on the academic engineering culture? On the capetitive
autloak for associated imdustries?

o Is the Cantar mestirg (or exceeding) its own goals as

gtnfmﬂxinﬂxaarigimldsvalml:mmmr

o Does the Canter show strag potantial for camtimed
growth in quality?

o Is the Canter gensrally viewed by the faculty, students,
administration, and industry affiliates as a dynamic,
productive activity f£illing a oritical academic/industry
nead?

THE EVAIUATION PROCESS

In addition to developing evaluation criteria, the panel
was also asked to recommend pracadires for carrying out the
evaluation. Aaxrdirgly, this section details elements of the

evaluation praess, including its abjectives, the
camposition of the evaluation team, and the mechanics and timing
of site visits.

16
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Cbjectives

The abjectives of the evaluation praoess are time based.
As was discussed under "Philasophy Guiding the Evaluation", at
the three-year point the Centers cannot be expectad to have
reached maturity in terms of their research autput, their
educational programs, or their collaborative initiatives.
However, they might reasanably be expactad to have came a
cansiderable distance fram their starting point.

To qain a better umerstaniing of what the abjectives of
this third-year evaluation should be, the panel developed an
cutline of what a review at each yearly milestane might
encompass.

First Year:

plan

program
Institutional camitment ) focus
nature of resource allocation
advisory camnittee structure
position, space, funds

5
E

o Faculty recruitment
Fram the university
Fram industry (adjunct, full-time, or visiting)
o Team building
o Initial industrial camections
Secand Year:
All of the above, plus:
o Initial graduate student output
o Theses and publications
o Qourse development
o amtimiing education offerings
o Actual availability of space and materials
o Extent of industrial involvement and investment
o0 Interest shown by imdustry (time spent on campus, etc.)
o Project selection and implementation

17
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Third Year:
Focus aon the change seen in elements listed above, plus:
0 Emtrepgrerarial spin-offs
o Interinstitutional imteraction

o0 Involvement of new member campanies and smaller
capanies

o Industrial imterest in results
Patents
Spinoffs, etc.

o Employment of graduate students

0 Imternational imtarest and involvement

o Prugress on integrating eperiments
Systens

Enonstrations
Prototypes

o Effectiveness of cammmication (mechanisms and cantent)
with external canstituencies

Thus, at the third year all the elements are only just in
place, and develomment should be occurring across the board. It
is difficult to say when a steady state would be reached; that
willcertai:\lyvarytmoﬂwertom 'Ihisiswhywe

We recamersd that the evaluation team be camprised of five
to seven individuals, including a chairman. Team members should
be chosen by the chairman in cansultation with the NSF program
directar. The program director should act as visit
aordinatar, but the team itself should not include NSF

Collectively, the team should exhibit the following
charactaristics:

.0 [Emonstrated tachnical leadership in the relevant field
(with a cross-disciplinary camposition)

0 Bgertise in mnayement and arganizaticnal processes,
including technology transfer

o Extensive industrial experience

18
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o Extensive academic educational exparience

The team should include pecple who are tachnically very
knowledgeable, along with same who are less knowledgeable but
very aware of research imtegration issues. Generally, the team
members shauld be pecple whose experierce disposes them to value
group research achisvemert. It might also be useful for one
member of this National Research Council (NRC) Panel on
Evaluation Criteria for the Engineeriry Rasearch Centers to be
included on the evaluation team.

The chairman of the team should be selectad by the directar
of the NSF's Division of Cross-Disciplinary Research. The
individual selected should have demanstrated tachnical
leadership in the field, with extensive industrial cr academic
managememnt exparience. He or she shauld be a good imtegrator of
pecple ard ideas and shauld have no canflict of imtarest (i.e.,
no direct involvement in that ERC).

Machanics

The panal recomends the following stepe for conducting the
evaluvation:

1. Center Preweration. The camplete list of criteria
should be sent to Certers ahead of time, with an explanation
that the criteria represent examples of the kinds of things that
might be asked during the site visit, so that Cemter persamel
can be prepared to respand as astantively as possible.
However, data relating to the measurable critaria must be
supplied by the Camtar in advance of the visit if they are not
already present in NSF's "Indicators" data base. (NSF will have
to determine which information is needed.) The subjective
criteria need not be answered in advance, but they are key

2. Team Preparation, Prior to the evaluation, the
evaluation team shauld have acmess to and shauld have read the
following:

0 NSF/Camter Onoperative Agreement

o Site review/evaluation procaddres and criteria

o Initial NSF site visit report (i.e., preavard repart)

o Initial Cemter develomment plan
Center future plans repart (if any)

NSF indicators data base, including data on tachnical
artpat

o)

(o)
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O Represantative research reports

o Summary of the Center's organized presemntation (in time
for the chairman to ask for modifications)

Arrargements should be made to ensure that the members of the
team will have amess to represantatives of same of the Center's
imiustrial spansars—preferably off campus at the imtstry's
facilities.

. : : S The evaluation team
shmldbepzqnzuitocndnctamﬁﬂlyplamﬁamyof
plenary mestings as wall as individual, task-ariemtad
interviews. Emphasis should be placed on the latter, since
close individual cxttact is essamtial to get an in-depth sense
of the course of a project or to umdarstamd how the Center is
organized and run, what degree of support it has fram the
university administration, etc. These meetings and interviews
should be held with a range of individuals that include not only
Center staff but also key nonCemter faculty fram the
departments, students, university administrators, and industrial
represantatives (the last group is very important).

4. Exit Interviews. An exit interview should be conducted
in a plenary session with the Center directar and senior staff,
along with key university officials. The purpase of this
meeting is to parmit contimied fact-finding as well as feedback
fram the Center persamel on the evaluation process itself. A
brief exacutive meetirg of just the team members would serve to
cansolidate opinions and produce a cansensus an the general
autlines of the evaluation results.

5. Reporting. The team chairman should write the
evaluation repart, based on his or her own notes and on the
joint canclusions reachad by the evaluation team. The draft
report should then be circulated to the members of the
evaluation team for review and enbsequent modification, if
necessary. The revised draft should then be sent to the ERC
directar to elicit a respanse in the form of camments—an both
the results and the process of evaluation. These should be
taken into acoount, if appropriate, and the report should then
be sulmitted to NSF. We would recamnend that the NRC Panel on
Evaluation Criteria for the Engineering Research Cemters review
all reparts camrrently with NSF review of the reports.

Timing

It seems reasanable that the site visits could be canducted
over a two-day period. The schedule might be as follows: Upan
arrival, the team could begin with a working dinner. Day 1
would encompass the Center's presentations as well as interviews
with the directar, imstry represemtatives, and university
administrators and faculty. Day 2 would cansist of an executive

20
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session of the team and exit interviews with the Cemter's staff
ard university officials.

CIOSING OBSERVATIONS

The Engineering Research Centers program an importamt
venture. Itmmisestommboﬂxegimirqmledgearﬂ
knowledgeable enginemrs. Its goals reflect our nation's drive
to restare U.S. imdustry to worldwide presmirermcs. In terms of
national suppart for focused enyinesrirg research and education
criented toward the needs of inmdustry, it has been a seminal
effort and has been the catalyst for a similar effort by other
federal agencies. A setback in this program would discarrage
future large-scale effarts by NSF and other agencies to
stimilate the nation's exyinesrimg

Qmpetiticnmgmseazdmsfors@meﬁndsisinwxse
A program with the size and national visibility of the ERC
program becames a likely target if it is not seen to live up to
its expactations. That is why the panel believes that this
evaluation should be candicted in such a way that it improves
the chances of suxess of the

nnestablismdwmsmmtinammg
themselves, in which there must be wirners and losers. There is
a amtest, to be sure, but the cantest is a glabal one of
international industrial campetitiveness in product and process
imnovation, costs, and resaurces. In that cantest there are
wimers and losers. The abjective of this evaluation should be
to achieve a stronger ERC program that will help to keep the
United States in the wirners' column.

Where evaluation teams find umsually attractive features
or strengths in a Center's program, infaormation about those

to monitor the Center's m:dzmiyi:qthesituatim
and improving its chances of larg-tarm success.
As to the possibility of gradimg the Centers and camparing
each , the panel believes that we do not now know
enough, and the Centers have not yet pragressed enough, for an
on team to make the fine distinctiaons that are needed to
do so. This is not to say that no Center should be droppad fram
the program. Although we cannot specify uniform criteria for
determining failure, failure prabably will be abviocus to the
evaluators, and the evaluation pracess should only canfirm it.
A lack of vitality, direction, coherence, and synergy in the
activities of a Cemter should stand in glaring cantrast to those
Centers that are perfarming as hoped.
If the purpase of the evaluation is not to identify the
wimners and losers, then what, one might ask, is its purpase?

21

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19240

Evaluation of the Engineering Research Centers
http://lwww.nap.edu/catalog.php?record_id=19240

We see five purpases for this third-year evaluation:

1. to identify strergths and weaknesses in the individual
Centers ard in the program as a whole--i.e., as a part of NSF's
learning pracess toward strengthening the ERC program;

2. to provide the basis for making mid-course carrections
in individual Cemnters;

3. to help NSF learn how to perform future evaluations
better;

4. to identify any cbvious failures amang the Centers; amd

5. to give NSF information that it can use to justify the
contimation of the program.

The panel's most important conclusion bears repeating:
This evaluation of the Engineering Research Centers should be

of the ERC program. If that is done, the experditure of effort
and time in the evaluation will be well compermated.

22

Copyright © National Academy of Sciences. All rights reserved.


http://www.nap.edu/catalog.php?record_id=19240

Evaluation of the Engineering Research Centers
http://lwww.nap.edu/catalog.php?record_id=19240

Attadhment 1
Evaluation Criteria: Bxtermal Sources

1. Cooperative Agreement established between NSF and each ERC.
2. NSF Program Armarcemermt for ERCs.

3. Criteria used in evaluating the NSF-suppartad Materials
Research laharatories (prepared by the MITRE Chrparation).

4. Criteria used by the New York State Science and Technology
Foundation to evaluate its Cemters for Advanced Technology.

5. Criteria used by the National Institutes of Health (Naticnal
Cancer Institute) to evaluate research centers.

6. Criteria used by the National Buream of Stardards fcr their
research centers.

7. ERC evaluation criteria and mechanisms suggested by Frank

Press, President of the National Academy of Sciences, in
Chemical & Engineering News (March 3, 1986).

8. Invited presentation: "Evaluation As a Qonstructive
Process," Robert M. Lind, Boston University.
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