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c., 
lDI'ICE: '1be project that is the subject of this replrt was 
awrcved by the Gaverrlin;J Board of the Natia'lal Research 
cnm::il. , whcse members are drawn fran the oooncils of the 
National Academy of Sciences, the Natia'lal Academy of 
�. and the Institute of Medicine . '1be members of the 
CXIIIIIittee respcxlSible for the reprt "Were c::hosen for their 
special oarpet:ences and with rega%'d for �cpriate balance . 

'!his reprt has bean reviewed by a groop other than the 
authors ac:x:m'di.rq to prooedm:es � by a Report Review 
Ccmllittee OCI'lSistin:] of mambera of the Natia'lal. Academy of 
Sciences, the Natia'lal Academy of�. and the Institute 
of Medicine . 

'1be Natialal. Rsseardl CcAJrcl.l was established by the 
Natia'lal Academy of Sciences in 1916 to associate the broad 
OCIIIDJJlity of science and 't.ectloology with the Academy's pn:poses 
of furtherin;J knowledge and of I!IClvi.sinj the federal gcvemment. 
'1be Cbmcil qm-ates in aocordance with general policies 
detennined by the Academy .under the authority of its 
cagressia'lal charter of 1863, whic:b establishes the Academy as 
a private, l'lCq)rOfit, self-gcvem:inj maabership cmporatioo.. 
'1be Cbmcil has l:leoaue the prin::ipal qm-atin;J aqerc:y of both 
the Natia'lal Academy of Sciences and the Natia'lal Academy of 
En;Jineeri.J'g in the ccn:hlct of their services to the gcvernment, 
the :plblic, and the scientific and ergineeri.rg OCIIIDJJlitie&. It 
is administered jointly by both Academies and the Institute of 
Medicine. '1be Natia'lal Academy of Ergineeri.rg and the Institute 
of Medicine "Were established in 1964 and 1970, respectively, 
under the charter of the Natia'lal Academy of Sciences. 

'!his activity was� by the National Science F'almation 
under cooperative agreement No. Em-8505051 l::letwaen the 
F'almation ani the Natia'lal Academy of Sciances. '1be opiniCI'lS, 
fi.rdin;JB, and CCilCl.usiCI'lS or recnnnendatiCI'lS are those of the 
Worlcshq) steerin.;r Gralp and the speakers and do nat necessarily 
reflect the views of the Natia'lal Science FaJrx:Jation. 

Ccpies of this replrt may be d.Jtained fran: 

Cross-Disciplinazy En:jineeri.J'g Rsseardl Ccmnittee 
2101 Coo.stit:ut.ial Aveme 
'Washin;Jtoo., DC 20418 

Report No. : c:ms-aa;s-5 
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stiH\R! 

'1ba Panel em Evaluatiem Criteria for the ED}ineeriD;J 
Research Centers (ERC) lillBS :fcmDed to dsval.cp prcpcsed criteria 
arxl JB:banisms for use by the Natialal Sciance Fali'Dlticn (NSF) 
in evaluatinj the ERCs after their t:h.il:d year of oparaticn. 

Because the ERCs lept sant a nat kird of l8S8IIrCh 
organizatiat (in that they ate CltlSB-disclplinaty 1 irdustrially 
oriented, arxl equally focused em l8S8IIrCh arxl educaticn) , thete 
ate no precedants far evaluaticm. '1ba criteria used for 
evaluatinj l8S8IIrCh in the traditialal qineerlnJ disciplines 
arxl in pravic:ul l8S8IIrCh CB1tera ay nat :nr.usaril.y BRUY. 
'lberefore, the panal ..pwaizea that the evaluaticm prooess JII.1St 
l:le cxnltluctive, arxl that it llhcul.d l:le CXI1ducted in BUCtl a way 
as to at1'engtla\ the ERCs arxl ilprava their c:llames of SIIO:SSS. 
It is illprtant that the evaluaticm l:le viewed as an 
experlment:al, evol.vin;J prooess, cna flail 'flbich NSF as well as 
the individual Centers can laam. 

'lbrea bac1cgrcu:nd. � focused the efforts of the 
panal toward the identificaticn of specific evaluaticm 
criteria: (1) that the l8S8IIrCh arxl t:eac:trln) carried cut by the 
ERC be tzuly CltlSB-disclplinaty in a.racter; (2) that the 
l8S8IIrCh am t:eac:trln) be respcmsive to the � 
qpntunities am :naed8 of the intamat.ia1al. �Blb!t:pl.aca; am 
(3) that the l8S8IIrCh am t:eac:trln) lead to an hp:ovad ability 
to rapidly t:rans1ate l8S8IIrCh into CXJII)8t!tive processes am 
prcducts. A close am substantive intaractiat with imustty is 
a vital prerequisite far the last twc � in 
partiaJl.ar. 

'1ba panal identified ovar 100 specific criteria that it 
pxq�Cses llhcul.d l:le used in the evaluaticn. '1base seven 
categories of criteria ate as follows: 

1. Rssearch 
2. l!kb::atial 
3. Industty intaractiat 
4. Center laadarship arxl DBMgaiiSII1t 
5. I:nstit:uti.alal envircnllant arxl III.JA)Qtt 
6. Intarface with the l'M8Ill'dl CXIIIII.Blity at large 
7. overall c:aJSideratiaw 

Eadl of the seven categaries includes both EIUIUI'able arxl 
subjective criteria, with the subjective ita!& J;mased in the 
f0I11 of questicms . A oentra1 oc:ncl.usicm of the panel, hclwever, 
wa that at this stage (arxl petbapa far the forseeable futule) 
the ERC evaluatiaw JII.1St depend far 1IICil8 heavily em the 
qualitative, subjective judgmants than em quantitative, 
objective Ea&UrM . 'lbrea yaam is too abart a ti:me to judge 
absolute acccllpl.ishaalts with any ocnfidence; tlnls, the 
t:h.il:d� evaluaticn JII.1St l:le anticipataiy in nature. 

'1ba pana1 Jakes specific reo""-ldatia'IS regaidirg the 
c:::lCJIIlOSiticn of the evaluaticm team, incl.� the qualificatiaw 
of the team c::bahman. It alae pxopcses that site visits be 
CXI1ducted to carey cut the evaluaticn. To this ad, the panel 
reo •lf'IDI the ac:hadule of � arxl suggests specific 
pxeparatiaw that both the evaluaticn team arxl the ERCs llhcul.d 
maJca in adVama of the ptcpcaad visit. 
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INIHXll'Cl'IClf 

D1rfn1 the t:him year of operaticm, the 
omtara will be NV!alad by NSF am saae of 
the initial iwi.awara . 'lha raviat will 
dat.eDdne if the oantar is E8tiDJ the gcal.s 
am Clbjactivaa prupcaed, incl.u.tin;J the cpl].ity 
of naaarc:ll am the axta1t of :l..mustrial. 
participatial, am will be used to datamine 
1llblt:har NSF will ccnt.iJJ.Ja to BUAm"t the 
0entar tully far the � bJc years, ar 
will prorlde decraued funl:liDJ to t.eminate 
the oantar*at the end of the cocperative 
agxaallllr1t. 

Plnpose of the Report 

In JcaepiDJ with ita plan described in the Progzam 
AnnaJncement far Fn)inaerirq Research centers (ERCs) (see 
above) 1 the Haticmal. SCianca FcuJ1daticm (NSF) asked the 
Cross-Discipl.inlny Fn)inaerirq Research ODD!ttee to organize 
am CD'lduct a E8tiDJ aimed at ptOYi.diDJ NSF with a set of 
critari.a am JII8CbanisiiB that it am use to assess the progress 
of ERCs. 'lha ODD!ttee establ.isbad the :Amal. en Evaluation 
Critari.a far the Fn)inaerirq Research centers to � that 
task. 'lhis is the report of that pmal.. 

Eleven ERCs have been establ.isbad-six in 1985 am five in 
1986. Althalgh NSF assesses the progmss of eac:h center 
aJ11'1lally, it also plans to carey out a •jar aval.uaticm of the 
ERCs dul:inj their t:him year of operaticm. NSF's request to the 
ODD!ttee is aimed at that tlu'ee-year raviat. 'lha intenticn is 
to test saae aspects of the :rwiew critari.a am Ethodology 
devalcpd by the ODD!ttee dul:inj the secxn:l aJ'IlUll. aesesS"'9'1t 
of the first six !Klc, in 1987. 'lha criteria am mec::hanisms far 
� the NView am thereby be .mifi.ed as � 
before they are awJ.i.ed in the critical , �ive 
tlu'ee-year aval.uaticm. 

FollowinJ a � disciJSSicn of the PJ111Cses am gca1s 
of ERCs, the advioa am rao ••••ldatiaw of the pmal. are 
presented in tmae •jar -=ticns of the report--cna describes 
the philC��C:PW that llha1l.d guide the aval.uaticm process, another 
prasents the nccmnerdeci aval.uaticm criteria, am a t:him 
describes the evaluation process itself, incl.u.tin) the 
ca�pJSiticm of the :rwiew teams. A brief cxn::l.usicn offers a 

*
Fran NSF Pl:ogram AnnaJncement, Fn)inaerirq Research centers, 
F'l( 19871 P• 3 
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pempective en the process am sunmarizes the DBin points that 
reviewers (am NSF) &baUd bear in mind. 

Bac1cgl:aD'd en the ERCs 

'lba l!D)inaerirq Research canters program was inaugurated tly 
NSF in 1985 to meat a need tar CltiSS-d.isciplinlny naaardl 
qp:ntunities, tar tumamantal. knawleciJa applicable to .bp:D:tant 
national prd:)l.Eaa, am far preparing� graduates with 
the capabilities needed t1y today'a tacimol.ogy-int:anaive 
industries. 'lba ERCs are a dhact respa'liS8 tly NSF to 1111at was 
am still is widely perceived to be an urgent naticnal 
priority: i.ncraairq the CXIIpltitivenesa of our industries in 
the wrld JIIIUicet. '1be ERe program reats en the asampt:icn that 
future u.s. eccnr:mic CXIIpltitivanasa nquil:es an enhanced 
ability to inncvate am JIIIUicBt high-quality, coat-azpetitive 
pmducts in the face of increaain:)ly patent fomign CXIIpltitial. 

1llil.e the canters Elllha&ize cross diaciplinlny researc:n am 
education, thay have DQt been established to lll.g)].ant the 
existiDJ disciplines. en the ocntraey, thay depEni upon the 
existiDJ disciplines. 'lbair gca1 is to pn:aue researc:n am 
educaticn that will J:aSUl.t in a u.s. � caa.mity that 
is better able to take tmel.y advantaga of the wm:it beirq dane 
in the tracU.ticnal disciplines am to integrate that furdamental. 
knawleciJa with the tuture needs of our nation's tacimol.ogy-based 
industries. 

Breald.rq New Gnu1d 

'lba Panel en Evaluation criteria tar the Fn)inaerin:) 
Research canters urdartoo1t ita del.ibaraticrw with a central fact 
in view: that the elaaenta :nacesaaey far cany1nJ out sucoessful. 
cmsa-diaciplinlny � naaardl am t:eac:hiD;J are, at 
present, nat ccncaptual.ly wall umerst:cod. 'Iba1'e is m  
OCI1S8n8U8 within the erginaerirq CXIIIIUI'dty en 'What the criteria 
tar 8110tUS are. Within the trai:U.ticnal scia1tific am 
81'1Jinaeril'q diaciplines, t�:� ccntraat, the at:zur:::tur. am 
pattema of succass"""'"8l'd t:mJa the � of 
acxx:apl.ishment--are ganerally urDu:pimad tly a CD1S8llSUS 1!1J1KD1 
the researchara am practiticnara involved in those 
disciplines. Because m aucb c:xi1S8JB.J8 exists tar 
croaa-diaciplinlny researc:n am t.eachi.DJ, J.eamiDJ hew to 
aocaJplish those emeavara effectively involwa plShin;J a new 
frontier. 'lba catagariea of evaluation criteria used in the 
trai:U.ticnal diaciplines cannot be autallatically adapted to 
evaluation of the ERCs. 

'lhis panel , than, like the l!D)inaeriDJ Research oanters 
themselwa, is involved in an &'lt:mpriae best ct1aracterized as a 
search. Iac1cin) broad CCII'IS8n8U8 en a a�essful. uathcdol.ogy tar 
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lll�l!lt:i�J��;iil�f!�lfjJ (ijjijlji!��iJiilf!�i! 
J ! 1� ·i tl ;� Jllu�a 1 1�-���!g�i��� 11tii.& 
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integraticm of effort is substantive and pnpcsetul , nat 
cosmetic . 

seccn:i, if the new reaEmdl and t.eacl1:iJq is to CXIltril:ut:e 
to tec:tmological. c:xllptitivanass, it DUSt be ;respawive to the 
li!!!ffl'll'!m cgxn:bmiti• ani ,.....,.. of tbe intemat.i.qllll. 
marketplaoe. sensitivity to the oppart:unities and needs that 
that � zept santa will :meat liJcal.y occur if them is 
clcae, oc:nt.in.linJ, and substantive intaracti.a'l batwaan ERCs and 
imustzy. Salle cauticna -..t be raised at this point. All too 
often imustzy is umer p:�aaaure to Elllha&ize the Bhart tem. 
'lhus, cna potantial. darqar is that the ERCs CQUld l:lecxllle "jc:i) shcpl," prcNiding industries with help in aolvin) iJIII!fldiate 
p:rcbl.aas. oauespcrdinqly, the ERCs lUSt avoid :focusi!q 
exclusively en exiatinj azkets; c:xllpt!tivanass dallarDI 
attenticn to the avol.uticn of new azkets . Anothar � is 
that university-imustzy zalat.icnahi.pa will be attractive in 
form blt Bhal.l.011 in substance. 'lba aval.uaticn lUSt ensuze that 
there is clcae, cantinucus, substantive int:eractic:n batwaan 
imustzy and the universities, that the participants fran bath 
sectors focus mainly en the lcn; tem, and that their 
ooll.aborative efforts be JIUtual.l.y reintarciDJ. 

In this last point lies the thizd eaaantia1 � for 
success: imrnyim cur ability to rapidly ""Pt and intearate 
new tecmploq� into qmp¢1tive P'V!"ses mi products . '!hat 
is BCIII8thirq quite different fran aolvin) i'llll!fldiate p:rcblems. 
It involwa the design and ql8Z'aticn of new processes and the 
CCI108pticn, devel.qDant, p:rcducticn, and diftusial of new 
pzcducts . 'Ibis transfer of infozmaticm and tec:tmology currently 
takes years , at the very least. 'lba an:-rent goal of E11Y 
ccnp:mltic::rw is to be able to JIICN8 fran CXI'D!pt to product.ia1 in 
5 years, with substantial bls.ineas grcwt:h in leas than the 
traditicnU. lD-15 years . In fact, briJqiDJ a new idea to market 
has often taken 10 years or ua:e . 'Ibarefoze, the ERC's JlllSt 
develop a substantive industrial collaboraticn that is sustained 
aver a lcn; period of time. 'l'ecbnol.ogy transfer is nat 
BCIII8thirq that cccurs priJDarily thztu;Jh pmlicat.icn. It cccurs 
in the disaJaaicrw and i.nteract:icrw of zaaaarc:tl qroups and 
people involved with the davalqmant of ideas and infozmaticm 
and the prcducticn and Dm'keti.rq of new pzcducts and processes . 
Bath the centezs and those in imustzy ..mo aze associated with 
them, thezefoze, JlllSt take this lcn;-tem cxmnit:ment seriously. 

With these thzae overridiJq elements in :min:i, the pmal. 
believes that the early ERC aval.uatic::rw JlllSt depEni ua:e upcn 
qualitative, subjective judgments than upcn quantitative, 
ci)jective measures . 'lbree years is too Bhart a time for even 
the :best-c:x:n:aived, :best"1111Ulag8d Qmter to establish llllCb of a 
track zecord . 'lba aval.uaticn JlllSt thezefoze be anticipatory in 
natuze=-not a measuza of pzcducts and profits created in 
imustzy, blt rather an aasesa=nt of di.recticna and vitality, a 
measure of Bhart-tem progmas against lcn;J-tem goals. If the 
standard of BlllC!Cess is, ultimately, st:zalgt:hening alZ' naticm•a 
ability to innavat.e rapidly and cost-effectively 1 than the 
aval.uaticn criteria BUSt recognize that j�lt will be a major 
�. Meaninjful aval.uaticn at this stage BUSt Elllha&ize 
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the evaluators am the evaluaticm process at least as liiXh as 
the specific aval.uaticm criteria. Maanin;JfUl. evaluatia18 will 
require that these involved in canyiig than out shcW.d be 
substantively :JcncJwledgeabla al:nlt the area of reaaarc:h am 
trainin:] am also al:nlt the potential utilizatim of that 
:reseal:dl am of these trained in· the Centers . Meanin;Jful 
evaluatia'IS will require that these TAlc do the aval.uatia'IS 
umerstard the bread ccntaxt of tec:lmological dsvalopaant ard 
diffusim am internatimal. ecananic cx::apetitim. cant:ral to 
the success of the evaluatim effort ..t be the q:parbmity far 
in-depth disalssiaw bet:tlleen the evaluators am those in the 
Centers and in the participatin;J .imustrial. arganizatia'IS. 

'lba ocnaideratiaw that guided the panel in its selactia'l 
of criteria can, tbarefore, be SUIIIIIarizad in the followin;J way. 
(1) 'lba l!K: initiative is att.alptil'q to meet the need far 
substantively different research am t:.eadlin;r-i. a. , reaaarc:h 
am teachin:;J that are integrative, cross-disciplinary, am 
synthatic in character am 1llrl.ctl ad:!resa oarplex, higher order 
prcblaas. (2) 'lba criteria far judgin;J success am failure of 
this cross-disciplinary ent:ezprisa DJSt be of largar soopa than 
the traditialal. , discipline-basad criteria. (3) For the 
cross-disciplinary research am teachin:;J to cxntrib.rt:e to u.s. 
cx::apetitiveness close, CX'Il1:ira.Dls, am truly substantive 
int:eractia1 bet:tlleen universities am .i.mustJ:y will be :r:aquired. 
(4) Finally, SIJCOSSS will require that those in both 
universities am .i.mustJ:y maintain a lcn;J-tem view am that 
they be loold.nJ at the possibilities of reaaarc:h am educatim 
that can oart:r.iblt:e to tec:lmological inncvatim am leadership 
51 101 151 ar mar& years into the future. 

� am Cbjectives 

Followin;J the guidelines just outlined, the primary 
ci:Jjective of the panel, in developinJ evaluatim criteria far 
En;JinaarinJ Researcb Centers, was nat to produce a set of 
criteria aimed at identifyinJ 'W8ak Centers am ejectin} them 
fran the progz:cwr-alt:hoogh. this is a18 p.u:p:IS8 of the 
evaluatim. Instead, the primary goal was to tey to fini those 
criteria that wool.d help NSF am the ERCs to carry out this 
entezprise successflllly. A basic p:aaise was that it is better, 
at this early stage, to E!IIPlaaiza the qualitative CN&r the 
cpmtitative; cpmtitative criteria lead too easily to 
distortim of the facts (am of the program itself) far the sake 
of a :better "score." Indeed, what is easiest to measure is 
saoetimas the least liiBIU1in;J:fUl, in that J1Jid:)ers m paper may nat 
pmnit the ootside evaluator to � a good program fran 
a poor a18. 

'lba panel used a variety of sources in its att.eapt to 
generate a cxmprehensive set of evaluatim criteria (see 
Att:ac:tJment 1) • 'lba respcnsibility far sartin;J thra.1gh the many 
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irplts, selac::t:irq the �icabl.e criteria, mcdi:fyin;J them if 
neoessaxy, am develcpiDJ Jl8lii cmes lay with the liiEIIIim'B of the 
panel . 

we have listed the criteria in the followiD) eeven 
categories: 

1. Research 
2. Education 
3. Indust:ey interacticn 
4. center 181!1dersh:ip am 1lllml!lglllll8 
s. Institut:ia1al envircnlllent am � 
6. Interface with the naaarc:ll CXIIIIUllity at la%ga 
7. OYeral.l. c:awi.daratiaw 

'1hese � rcalghly in dascardin) order of 
�y, the nature am cpl].ity of the research 
prog:tam, at least, is the sine qua non that debmaines aucoess 
in all other areas.* Within every categcry l:ut the last 
Measurable am SUbjective criteria are listed. we rea "Jnerxi 
that avaluators use the measurable criteria as a startin;J point 
am as an enb:ee into the nme meanirgful. subjective assessnent. 

'lhe subjective criteria m:e posed as questions. Many of 
them do not follow directly fl:an the buic goals of the ERCa as 
posed by NSF, l:ut they m:e na1ethel.eaa crucial . '1hey m:e 
attrihrt:ea that dat.e'mine lidlether the center will be able to 
achieve these goals aucoessful.ly. Regardless of the specific 
nature of the queaticn, the key bac1cgrc:luRi cxndderaticn (which 
evaluators &baUd also keep ccnstantly in mind) is the potential 
for the center to have an :illplCt en major goals such as the 
oatp!ti.tivenesa of u.s. i.ndustriea (both p:esent am future). 

Special cmcema 

In their eapmais en crcsa-disciplinaey research am 
educaticn am en close \miversity-imustzy interacticn, the ERCs 
are a Jl8lii Jdrxi of organizaticn. 'Iharefore, the questicn of 
evaluati!q them poses a number of special dlal.l�. 'lhe panel 
had to oalSider hew to avaluate am c:x::mpare the crucial 
subjective aspects of an ERC . For f!XlllliPle, hew is it determined 
whether the center has bralght a � in all.ture to the camplS 
or to the associated imuatries? Hew is pgt;mtinJ imuatrial 
:illplCt assessed? Hew is the creative 8'Jf'll!r9Y of a center 
captul:ed-Is the Wol.e greater than the sum of the parts? Are 
the researcbars really wcndn:j as a team? Are the graduate 
st:udenta exposed to Jl8lii ineights am dlal.� thmugh 
i.ntemisciplinaey peer interactions? '1hese t:hin;ps can be 
sensed, l:ut they cannot be avaluated J'UII&rically. 

Anather set of oancems dealt with hew beat to detennine 
the degree of suJ::IStance in the imuatrial interacticn. For 

*'!he panel did oalSider lidlether to fUrther prioritize the 
criteria. 'lha CXll'lS8rBJS was that doi!q so woold ccntradict the 
evol.ut:i.a1axy am subjective � to the avaluaticn that 
is beiJq reo ••wded. 
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Specific Criteria 

1. RI!SFAKH 

Measurable 

0 lbllbar of publ.icatia1a (articles, b:xllal) 

o Extent of crosa disciplinaey aut:harahip 
0 lbllbar of pata1ts 
o lbllbar of papers presented at J1188tiDJa am 1lbere 

presented 

o Qmfemnces am J1188tiDJa held as Qmter initiatives 

o Cit:aticrw worldwide of oantar :resam:h 

0 IIJltidiaciplinaey involvaatt in :resam:h 
NUIIIbara of faculty trca eadl discipline (81'1JinaeriDJ, 
IICUnce, otbE') 
Joint faculty 8Al0i.nt:mmta 
ot:har �  

o lbllbar of visitin) am asaociated inYaatigators 
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SUbjective 

Tedmical. 

o ltlat is the cve.ral.l CCilSideraticna q.ali.ty of the 
:resam:h? 

0 Is the C81ter � the barrier prc:i)l.amB in the 
field? 

o Hew stra1q is the basic reaearcil tmust of the Qmter? 

o Doea the :resam:h do a geed joo of int:.egrat.brJ acianca 
with the technology in c;paaticm? 

o 111at is the level of tecbnol.oqical risk (i. e. , 
probability of success) in the center's :resam:h 
projects? 

o Is there evidence of stra1q progmss in the target field 
(breakt:hrc::AJg, •jar bread advances, etc. ) ?  

0 Is the :resam:h OCI1triJ:uting to the fundamental 
Jcncwledga base? 

0 Is the :resam:h :relevant to imustria1 needs and 
CXIIpltitiveness? 

o Is the :resam:h dafininq new arkat �ties? 

o ltlat is the mix of lcn;r-t:em versus abort� projects? 

o Is there evidence of int:arnaticnl1 interest and 
invol.vaaant? 

Oll.tural 

o Is the :resam:h geminely crcss-discipl..inaey in nature? 

o Are the ptt:lbl.e1111 l::lein;J a&b:assed difficult enoogh and/ar 
large enoogh to� a ool.l.abarative team a;prcach? 

0 Is Dm'8 l::lein;J acxx:llplished than woo1d have occurred with an equivalent amount of in:U.vidual. research? 

o Do the lllll.t1d1scipl.inaey t:el!m& tuncticn wall in 
perfcnmi.rq raaaardl and E8tin;J center goals? 

o Doea the center � a diversity of res8an:n 
�? 

o Hew are projects ccnceivecl? Is there iJpit fl:all a 
variety of &all'C8S-fac:W.ty, indust:ry, students, others? 
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o Has the canter attracted high-quality people (incl.\Xli.rg 
visitirq scholars) to its research pror;Jl:mtl siooe its 
inceptial? 

o Are ent:repreneuria spimffs fl:an canter research bein;J 
seen? 

o Are the research equipaent am facilities of high 
cpll.ity am l:'81!1dil.y available to canter faculty am 
stments? 

o Is the prcvisicn of t.eclmical am maintenance � 
adequate? 

o Are the researcn pmp:ams of the priJDazy am affiliated 
universities well ooordinated (if relevant)? 

o Is relevance to :in:lustzy needs an avert am consistent 
thalia? 

0 Does the research EIIIPlaSize the synthesis ard 
integratiat of ergineerilq systems? Is there a sense of 
a breadth of visiat? 

2. EWCATI� 

Measurable 

o Nl.miJer of graduate students actively involved in 
researcn, per year 

o Nl.miJer of �te stments actively involved in 
research, per year 

o Special degree pmp:ams offered am;or degrees granted, 
per year 

o Nl.miJer of new CXA.JrSeS develcpeci to oc::uplement the "WOrk 
of the Center 

o Nl.miJer of text:books, videotapes, or other course 
materials produced for broad distril::ution 

o Nl.miJer of saninars am workshqls at intexdisciplinary 
topics 

0 Ck:I'Jtinrl.n;J edlx:atiat :plo:JXBIIIS 
Nuablr of CX11I"S8S offered 
Nuablr of participants (total hours or other measure) 

0 Faall.ty cx:mnit:ment to educatiat (full-time equivalent 
positions) 
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o student oppart:unity far experiment:a:tial Cl'l advanced 
equ:ipDant (�. m . of halra/student) 

o Number of job offers by imusb:y per qraduate and 
average st:artiD;J sal.aey offer CXIIpl1'8d with � 
ac:i1ool. average 

SUbjective 

0 Has the oantar ..sa sul:lst:antial. prcgnes in oodi.fyin:J 
new Jcncwladge? 

0 1blt is the cpsl.ity of the graduate students in the 
�am (NSF Fallcwa, Graduate Racxmi ExZim scares, 
etc.)? 

o Based en the measurable criteria above, are graduates of 
the oantar in dalllmd by imustey? 

o Are students tully tDCpJe8d to the cress disciplinary 
aspects of projects, ar do thay stay within a specialty? 

o Is apasis placed en the synthesis and int:agratioo of 
qinaarilq ayst:aaa? 

0 Is apasis placed Cll the team � to qineerilq 
practioa? 

0 Is apasis placed Cll the JIIIUllilglllll of en:JinaeriD1 
ayst:aaa? 

o Is apasis placed en � ethics and values? 

o Is apasis placed en the relevance of research to 
ilD.1stzy naeda? 

o Do students gain a sense of the ultimate DBrket (and the 
potential tuture Dm'ket) with respect to research 
objectives? 

0 HeW do studant:a evaluate the cpsl.ity of the educatiat 
thay are receivilq thmugh Center research and 1:eac::trlrrt? 

o Does the Center attalpt to extend and explain the 
crcss-disciplinary, ayst:aaa arientaticn to other 
technical and science depart:ment:a of the \mi. varsity, 
includ:lnj ot:har students? 

11 

Copyright © National Academy of Sciences. All rights reserved.

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

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


Measurable 

o Number of visits by imustrial representatives, per year 

0 Number of visits to i.ndustey by canter researc::hers, per 
year 

o Number (and percentage) of i.ndustey participants in 
Center :researcn, per year 

o Number of c:xmpanies at advisoey board 

o Number of c:xmpanies neliily acquired as spcl1SOrS sin:::le 
establishment of the ERC (and as pement of total) 

o Number of c:xmpanies reoeivin;J regular informatiat at 
Center activities and researcn fi.n:iirv;Ja 

o Fol:mal prccedures in place for tilllel.y transfer of 
reaearc:h fi.n:iirv;Ja to i.ndustey 

o Tan}ibla i.ndustey cx:ntr:ib.rtiats to canter 
Dollars (membership, licens.i.rq, suJ:xxrrt:racts, gifts, 
etc.) 
EquipDent (types and market value) 

o Number of adjurx:t faculty fran i.ndustey (full-time 
equivalent positioos) 

o Gross aJ'1Blal. revenues of member c:xmpanies (average and 
ran;Je) 

o Number of E!llployees of member c:xmpanies (average and 
ran;Je) 

o Number of joint develc::puant projects, prototypes, etc. 

SUbjective 

o Do industrial organizatia'lS have s1:rorJ;J llplt (e.g. , 
throogh advice ani review) into Center researcn 
Pio:JXams, plans, ani directiat? 

o Is the interacticn with i.ndustey effective and wall 
ooordinated? 

o What is the overall CCI1Sideratia'1S quality of the 
interactiat prooess? 
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0 Is the canter aggmsaiwl.y axpandin;J ita iD:!usb:y base? 
Bas it atttacted a significant prcpartial of new � 
BCIU:I:aiB? 

0 Axe canter resem:d1 fiJdin;pl efficiantly transfar1'8d to 
iDlJstzy in nadily usable fariA? Axe the t.erDI of 
trarwfer nacnable? 

0 Do canter peDI(D18l interact routinely with iD:!usb:y 
operat.inq divim.cn pcKmBl (u wall u cantra1 lab and 
�lltaff)? 

0 Is the Olnt.r Jlllld..n; ita � avail.abl.a to 8llllll.l 
and ..sium-aized � Axe auc:tl CCIIpllU.ea 
np:eaant:ed Q'l the advilmy l:xmd? 

o Is thare a diaoamihla illpiCt cm the ecc:n:lllic sb:ength 
of associated il1dust:ries? 

0 ll1at ba\18 iMustrial fiDa gained (in their c:pinicm) 
through participaticn in canter progLdiiB? 

0 Bas participatial in the canter � the l'lehavior of 
the fiDB in aJ'I.Y way-e.q. 1 intaract:.ia'1S with faculty, 
qifts ar grants, CXll1tilllinrJ educaticn, natwat1dng with 
other fiDB, etc.? 

o Frca iDllstzy•s at:andpoint, is the canter a 
cost-effective wy to accciiPlish NSF's gcal.s far the 
progzam? 

Measurable 

0 ctain canter arganizatia1a1 c::bart 

0 ctain canter b.Jdgat figuzas 

o Faculty augmant:atiaw va . lcsaea (mauures of turncvar) · 

SUbjective 

o Is the canter arganizatia1al c::bart logical and 
UM!Ibigur:ul, with clear lines of authority and 
:taspa'IB.ibility? 

o Is the diLactar pt'CVid.1n;J effective leadeLah1p of the 
cent:ar? 
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o If the center deperDI heavily upon the leadership of one 
persa1, is there at least ane loqical sucoessor to that 
peracm? 

o Is the researdl prognm l::lein; managed smoot:hl.y? Are 
there serioos OCX'Iflicts of time am interest? 

o Is the management style c:x:n:mcl.ve to ool.l.al:x:lrative, 
Jllll.tidisciplinal:y :research? 

o co the director am senior lltaff interact w11 with 
in:mstry? 

o Does the center have a capable administrative S1JR)OI"t 
lltaff am prooadures? 

o Is the faculty fully OCIIIIIi.tted (respalSive) to the 
center am center management? 

0 HoW is fL1n:ii.n;J di.strib.tted-alag disciplinal:y lines? 
Who makes these decisiaw? 

o Has the Center devel.cped new so.u:oes of fL1n:ii.n;J (i.e., 
:beya'¥1 NSF am .i.mustry) ?  

o Where there is an affiliate l.miversity, is the 
oollaboratia\ substantive am well managed? 

o Is there an ability, within the center itself, to set 
criteria for goal att:aiJIDent am goal measurement? 

o Is there &aDa provisioo for lllll1ci.n:J arxl reviewilg ( arxl 
periodically revis.i.rq) a ''Plan of attack" for the 
center? 

Measurable 

o ctn:ain averall ocnd.deratiaw l.miversity organizatialal. 
chart, includin;J that of the center 

o ctn:ain data a1 institutialal. fL1n:ii.n;J for center 
� am researdl facilities 

o Number of prcmJtia1 arxl tenure awards to Center 
investigators 
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SUbjective 

0 Is the canter wll integrated into the arganizati.alal. 
structure of the institutial? To 1lb:m does the dimct:or 
report? 

o 1llat are the dil:actor's � raspcns.ibilities with 
r:espect to the disciplines fl:aD 1l4lich the faaJJ.ty are 
drawn (a.q., is he or aha involved in 
t.emrajprallotisalaJ:y decisiaw)? 

0 Dcas the diJ:actor have aDJgh autharity to get t:hin1s 
dale? 

0 Bas the existence of the canter d1angad the parent 
institutial or its policies in any way? 

0 Bas the existence of the canter enhaJXled. the rep.tt:aticm 
of the university in research and educatial (in the view 
of ot:har universities, of indusb:y) ? 

o Is there a high degree of interacticn with other 
departments (sc:tlcol.s, colleges) of the university? 

o HeW do key acwJaai clans at the institutial view the 
nature of the 'WOrk and the quality of the participants 
in the canter? 

o Does participaticm in the canter br.irq a faculty member 
into ccmflict with the rewam structure of the parent 
instituticm? 

0 Bas the institutial made any lcxq-tem CX'IIIIIIitments 
toward the cantim1ed existence of the center? 

o Machanisms in place to transfer resaarc:n fi..ndinls to 
other research centers, universities, and gcvamment 
laboratories 

o Number of substantive � of diJ:actor with other 
ERC directors 

o Number of visits by faaJJ.ty fl:aD other oent:ers and 
universities 

0 Evidencs of participaticm and interacticn with 
stata,llocal agencies and gcve:mment laboratories 
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o JtlJdlar of collabarati:va reaem:d1 projects with ctber 
inatit:utJ.cm. 

SUbjectiva 

o Is the center ccamittad to wxf•i zin;J the iDpact of ita 
activitiaa am � thralgb:ut .,....,..,.? 

o Does the canter aintain c1.cae t1aa with ctber ElDI am 
with ctber reaem:d1 Cla1t8l:s (.,.,_ic am gDII81TIIII8l'l) in 
ita tal:9Bt field? 

o Is an effort JBda to Jadtar the .tate of the art in the 
canter• • area of interest, bath natia1ally am 
.t.nt.maticnally? 

7. CNElWL a:HIIII!:RATICH 

0 HeW wl.l. i8 the canter � the goals established by 
NSF? 

0 Does the canter axbibit excel.l.el1ce in resean:il and 
educa'ticm? 

o HeW strc:n) i8 the canter as an crganizatiat? 

o Is the canter baviDJ a discamible am positive iDpact 
a1 the acad•dc enginaerinq culture? at the CXI!p!titive 
outlook far associated imust:riea? 

o Is the Cll:ltc' � (ar eocneediDJ) its own goals as 
aet farth in the ariginal davalapaent plan prepared fer 
NSF? 

o Does the canter 8haw strc:n) potantial. far ccmt:lzued 
growth in quality? 

0 Is the canter ganaral.ly viewad by the faaJJ.ty, students, 
administ:raticn, and industey affil!.at. as a dynamic, 
productive activity fillin;J a critical ...,..,..,1 C/.imust:zy 
m.!? 

In additicm to davel.cpiDJ evaluaticm criteria, the panel 
was also asbd to no ••-xi � far can:yirr;J CAJt the 
evaluaticm. Ao:xlrdin;Jly, this aactim datail.a alaatts of the 
prcposed evaluaticm process, includil'J) its a,jectivas, the 
cxmpoaiticm of the evaluaticm team, m1 the :macbanics and timinJ 
of site visits. 
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(l)jectives 

'lhe cbjectives of the evaluatial process are time based. 
As was discussed umer "Alilcaq:iJ¥ Guidin;J the Evaluatial", at 
the three-year point the Centers cannot be expected to have 
reached maturity in teJ:ms of their researc:b CA.ltplt, their 
educatia'lal. pzogLans, or their collaborative initiatives. 
However, they might reascmably be expected to have ocme a 
considerable dist:anca fran their st:artin] point. 

To gain a better un:3erst:.aniin of what the cbjectives of 
this thini-year aval.uatial should be, the panel devel.c:ped an 
outline of what a review at each yearly milestala might 
8l1CCIIpClSS. 

First Year: 

{=&b o Institutia'lal. oc:mnitment focus 
o Management issues nature of :resooroe allocation 

advisoey oc:mnittee structure 
position, space, films 

0 Graduate student LeCLUitment 
Fran parent institution 
Fran ather institutions 

0 Faculty LeCLUitment 
Fran the university 
Fran industey (adjuoot, full-time, or visitin;J) 

0 Team hrl.l.clin;J 

0 Initial industrial oonnectians 

Secord Year: 

All of the above, plus: 

0 Initial graduate student CA1tplt 

o '1heses and p.lblicatians 

0 CDlrse develcpnent 

o cant.i.rnrl.n;J education offe:rirl1s 

o Actual availability of space and materials 

o Extent of industrial invol'V811B1'1t and investment 

o Interest sham by industey (time spent an canplS, etc.) 

o Project selectian and i.Dplement:atian 

17 

Copyright © National Academy of Sciences. All rights reserved.

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

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


'1hird Year: 

Fco.1S em the � sean in elaB'lts listed al:lave, plus: 

o � spin-offs 

o Intarinsti:tutia1al. int:eractial 

o Invol.wmant of new DlltJer OCIIpUlies am SIIBl.ler 
OCIIpUlies 

0 Il'Dlstrial interest in results 
:Rltents 
Spinoff&, etc . 

0 :&lpl.oymant of graduate students 

o I:nternatia1al. interest am invol.wmant 

o Pm;JreSS em integratin;J experimants 

� 
Prototypes 

o Effectiveness of CCIIIIIJilicaticm (mac:hanisms am c:x:rrt:ent) 
with extemal. ClCI1Stituencies 

'!bus, at the third year all the elaB'lts are ally just in 
place, am daval.opllent sha1l.d be occur.r.in;J across the board. It 
is difficult to say Well a steady state waUd be readled; that 
will certainly vary fran canter to canter. '1his is why l!le 
believe that the prignr W1ec:tives of the aval.uaticm JlllSt be to 
leam hc:M suc11 centers develop. to identifV their sb::agt:hs am 
......,..ses. am to 1eam hc:M to evaluate them real.istically. 

We reo "'nerd that the evaluaticm team be c::x:mprlsed of five 
to seven individuals, includi!JJ a �. Team Jll8lli:)ers sha1l.d 
be chosen by the �  in ccnsul.tatial with the NSF progzam 
director. '!he pzogzam director sha1l.d act as visit 
coordinator I b1t the tel!llll itself sha1l.d not include NSF 
persamel . 

Collectiwl.y, the team sha1l.d axbibit the follow.iD;J 
c:haracteristic: 

. o Dalaeb::ated tecbnical l.eaderahip in the %'8l.evant field 
(with a cross-discipl.inaey OCIIpOSiticm) 

0 Expertise in IBI1I!IgBII8r1t am arganizatialal. pt'OCSSS8S 1 

includi!JJ t:ectmol.ogy transfer 

o Extensive .bdust:rial axperienca 

18 

Copyright © National Academy of Sciences. All rights reserved.

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

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


o Extenaiva .,.,_1c ecb:at.ia1al. axpariance 
'1ha tel!llll shalld incl'IDe pec:pla who are tecimically very 
kncwlect:Jaable, alcn;r with saDB who are lesa kncwlect:Jaable b1t 
very aware of researdl integratial issues. Ganaral.l.y, the team 
:membezs shalld be pec:pla W1cae axpariance disposes them to value 
group :researc:b adlievaaant. It llic#lt aJ.ao be useful for CX18 
llll!llllber of this Hat.ia1al Rall8lm::ll OD¥::il. (!R:) Panel CXl 
Evaluatial Criteria for the IDJ1naerlnJ Rall8lm::ll Centers to be 
included CXl the evaluatial team. 

'1ha ci1aiJ:Jan of the team shalld be selected by the directar 
of the NSF 's Divim.cn of crosa-l)jsciplinaey Raaaarc:il. '1ha 
individual selected shalld haYa daacratt:ated tec:tmical 
leadership in the field, with extemive industrial cr ecadanic 
managaaent experience. Ba ar she shalld be a geed integrator of 
pec:ple m1 ideas am shalld haYa no CXIlflict of int.anst (i.e., 
no direct involvamant in that � • 

1. oantar Pm!'Rtial· '1ha CCIIp].ate list of criteria 
should be sent to Centers ahead of t.iDa, with an e:xpl.anaticm 
that the criteria represent &XBIIpl.• of the Jdms of t:hir9l that 
might be asked duriDJ the site visit, so that Center perscmnel. 
can be preparaci to r:aspcrd as substantively as possible. 
:Hc1tlleVer, data %'8l.atin;J to the D81U1Ur8bl.e criteria DJJSt be 
supplied by the Center in advance of the viait if they are DJt 
already preaant in NSF 's "Irdicatars" data base. (NSF will have 
to dete1:mine whicil infcmatiat is ma!ed.) '1ha subjectiva 
criteria need DJt be anawaral in advance, b1t they are key 
criteria. Center lltaff shalld be preparaci to addrass them in 
int:m:viswa am JIIEI8tirJ;pl . 

2. Ta!:gp Prmnnt1 Cll· Prior to the evaluatial, the 
evaluatial team shalld haYa access to am shalld have read the 
followinJ: 

o NSF/Center Coaperativa AgJ:eaiB'It 

o site review/evaluaticm pmceduras am criteria 

o Initial NSF site viait report (i.e., pn!l!lWUd report) 

0 Initial Center dav8l.opaent plan 

0 Center fUture plana npart (if any) 

o NSF indicatars data bue, includin) data a1 tectmical 
cutp1t 
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o Representative researcb reports 

o SUDIImy of the Center's organized presentatial (in ti:me 
for the c:llaizDan to ask for mcdificatiaw) 

� shcWd be made to ensure that the members of the 
tel!llll will have acc:aaa to tepLewntatives of SCIII8 of the Center's 
iMustrial spc:r1SOI'B�arably off cmpJS at the iD:!ust:xy's 
facilities. 

3. :rntarviaws arxS Maatinas Ql-Site. 'lba evaluatial tel!llll 
shcWd be pr:apared to c:xnb::t a camfUlly p1amad array of 
pl.enaxy � as wl.l. as individual, task-aria1ted 
int:aiviallll . � shcWd be placed em the latter, since 
close individual CXI'ltact ia assantial to get an in-depth sense 
of the ccuraa of a project or to umerst:am hl::llii the Center is 
organized am xun, what degree of � it has frail the 
uniV81'Sity administratiat, etc . '!base � am inteJ:views 
shcWd be held with a 181'¥18 of individuals that include not a'lly 
Center staff b1t alao kay ncn-Oentar faculty frail the 
departments, students, uniV81'Sity administrators, am imust:rial 
xepresentatives (the last gxoop is vexy iDpntant) • 

4. Exit Intaxviawa· An exit intel:viaw shcWd be ccniucted 
in a pl.enaxy aaaaial with the Center dixactar am senior staff, 
alCDJ with kay uniV81'Sity officials. 'lba puxpose of this 
meetiD;J ia to paxmit CX'I1timed fact-fi.rdin:) as well as feedback 
frail the canter peracmnal. em the evaluatiem pm:eaa itself. A 
brief executive meetiD;J of just the tel!llll mambers waUd serve to 
CXI180lidate c:pinicns am produce a ccnaansus em the general 
outlines of the evaluaticn results. 

5. Beportim. 'lba tel!llll c:llaizDan shcWd write the 
evaluatial xeport, based em his or her own nates am em the 
joint cxmcl.usiaw reac:had. by the evaluatial tel!llll. 'lba draft 
xeport shcWd then be cira1lated to the mambers of the 
evaluaticn tel!llll for reviw am sul:lsaqlait mcdificatial, if 
nacasaaxy. 'lba :revised draft shcWd then be sent to the ERC 
dixactar to elicit a xespc:nl8 in the foxm of CXJ1111ents--a1 both 
the results am the prcceas of evaluaticm. '!base abcW.d be 
taken into acccunt, if �, am the xeport shcWd then 
be sul::mitted to NSF. We waUd :reoomerd that the NRC Panel em 
Evaluaticn criteria for the Erqi.naarin:J Reaearc:b Centers review 
all reports cxn:urrentl.y with NSF reviw of the reports. 

Timin;J 

It - rea&a'1able that the site visits ccul.d be ccniucted 
CNer a blo-day period. 'lba schedule might be as follows: Upon 
axrival, the tel!llll ccul.d begin with a 'WCI'JdDj dinner. Day 1 
waUd eJXaipss the Center's presentatiaw as well as intezviews 
with the direct:ar, iD:!ust:xy xepresentatives, am uniV81'Sity 
administrators am faculty. cay 2 'WOOld CCilSist of an executive 
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session of the tel!llll am exit i.nt:erviala with the Center's staff 
am university officials. 

CUSDG OBSERVATICHI 

'lba Erqinaerinq Rsseal:ch Centers prcgJ:a:m is an i:apntant 
venture. It prc::aises to � both enginaerinq Jcncwledga am 
Jcncwledgeabla qinears. Its gcals refiect our nation's drive 
to :r.tare u.s. industey to wrldwida praaainanca. In tenas of 
natia'al. aq:pnt far focused enginaerinq :t'8S8IIlJ:dl am educaticm 
crianted ta.Jrard the nseds of industey, it has bean a saainal. 
effort am has bean the catalyat far a similar effort by other 
federal aganciea. A set:b!lck in this pwgxa:m waUd diaccUJ:age 
tutura l.a%ga scala efforts by NSF am other aganciea to 
stbul.ate the naticm's enginaerinq antcprlse. 

Clcllprtition 8111CDJ researc:bera far scarce :rums is intense . 
A pwgxa:m with the size am natia'al. visibility of the ERC 
pwgxa:m :tlec:nnM a likely target if it is not seen to live up to 
its expectatiaw. 'lbat is why the panell:lelievas that this 
evaluation ahculd l:le CCXIduct.ed in sudl a way that it iDpraves 
the dlances of success of the pwgxa:m. 

'lba eatal:ll.isheci Centers are not in a CXIltest 8111CDJ 
themselves, in 1l4lich there 1lllBt 1:1e winners am losers. '!here is 
a CXIltest, to l:le sure, J::ut the CXIltest is a qlcial ane of 
intematia1&1 .bdust:rial OCIIpltitiveness in product am precess 
imcYation, costs, am resan'C8B . rn that CXIltest there m:g 
winners an1 lasers. 'lba a,jective of this evaluation ahculd l:le 
to ac:hieva a stta�g&r ERC prcgJ:a:m that will help to keep the 
united stat. in the winners' column. 

1l1e1:e evaluaticn teams fim umsual.ly attractive features 
ar strengths in a Center's pwgza:m, infcmaticn a1x:ut these 
healthy 'Liaits should l:le diss=inated quickl.y to other centers . 
SUCh f� need not wait far fomal. evaluation reports . '!hey 
can l:le di.strib1ted in :naws1etters ar videatapes . 

Where a walcness in a Center's pwgxa:m is fam am is 
aclalcwledgad by Center llllml!lgllllll, � ahculd l:le made 
to mnitar the center's praqresa ta.Jrard raiBiyin;J the situation 
am .btprcwinq its cbances of lCD)-t.em BIJCCEISS • 

As to the possibility of qradinq the centers am CXIIplrlnq 
them with eac:b other, the panel l:lelievas that w do not new Jcncw 
enough, am the Centers have not yat. proqressad enough, far an 
evaluaticn tel!llll to D8Jce the fine di.stinctia'1S that are nesded to 
do so. 'lhis is not to say that no Center ahculd l:le drq:ped fran 
the pwgza:m. Althc:u#lw cannot specify unifam criteria far 
date:J:min.inq failunt, failunt pral:lal:lly will l:le ai:Jvicus to the 
evaluators, am the evaluaticn process ahculd ally calfi.nn it. 
A lack of vitality, directicm, CX'Ibamnce, am synarqy in the 
activities of a Center ahculd stand in qlarinq CXX1trast to these 
Centers that are perfominq as bqled. 

If the pnpose of the evaluaticn is not to identify the 
winners am lasers, then what, cma miqht ask, is its pnpose? 
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We see five p.ll"ppSEES for this thi.m� evaluatia1: 

1. to identify strerx;Jths ani waJcnesses in the in::li.vidual 
Centers ani in the prog%am as a Ylole-i.e., as a part of NSF's 
leamin:;J prcoesa toward st:rergt:henin. the ERe prog%8Dl; 

2. to provide the basis for 18JcinJ mid-ocume oorrectia'IS 
in in::li.vidual. Centers; 

3. to help NSF leam heM to perfonn future evaluatia'IS 
better; 

4. to identify any d:wiCUI failures aD::nJ the Centers; ani 

s. to qive NSF infotmatia'l that it can use to justify the 
<Xl'ltinuatioo of the prog%am. 

'Ihe panel 1 s most fnix>rtant oonclusion bears repeatin;J: 
'Ihis evaluation of the Ergineerin:J Research Centers should be 
con::iucted in such a way that it inproves the chances of success 
of the ERC program. If that is done, the expen::liture of effort 
ani time in the evaluation will be well CIC:IIpei'lS8.ted . 
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Attac:bDant 1 

Evaluaticm criteria: External Sc:m"C8S 

1. 

2. NSF Pn:lgzam Annamcallant far EIDI. 

3. criteria used in evaluat:inl the � Materials 
Research I.aboratariea (prepared by the xrmE Cor:paraticm) • 
4. criteria used by the Hal Ycnit state SCience am 'l'admolcgy 
Fc:allldaticm to evaluate ita Centers far Advanced 'l'admolcgy. 

s. criteria used by the Hat.ia1al. Institutes of Baal.th (Natialal. 
cancer Institute) to evaluate :t'8S8IIlJ:dl centers. 

6. criteria used by the Hat.ia1al. 8.Jreau of st:armms fer their 
:resaaJ:'tb centers . 

1. ERC evaluation criteria am mec:bmisms SUiptSt:ad by Frank 
Pl:ess, President of the Natia1al. Academy of sciences, in 
Qm1 cal & fjl"g1mgr1m News (Marcil 3' 1986) • 
a. Invited presentaticn: "Evaluation As a Q:nJtructive 
Process," Rd:lert M. Imd, Boata'l UniveJ:Sity. 

23 

Copyright © National Academy of Sciences. All rights reserved.

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

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


Copyright © National Academy of Sciences. All rights reserved.

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

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

	Front Matter
	SUMMARY
	INTRODUCTION
	PHILOSOPHY GUIDING THE EVALUATION
	RECOMMENDED EVALUATION CRITERIA
	THE EVALUATION PROCESS
	CLOSING OBSERVATIONS
	Attachment 1

