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R FOREWORD.
. . : } ‘ ..
" The colleges and universitieé of the United States have dontri-
buted in many ways to the growth of our country and the solutions of
its problems. Through the Land Grant College Act, Schools of
Agriéulture and Engineering, Schools, of Public Health and the recent °

Sea Grant College Program we have found ways in this country to
utilize our colleges and universities in realizing our national aims

that are different from those found elsewhere in the world. The

report concludes that there are rnany at the colleges and universities,..
both faculty and students, prepared to devote their efforts to the ‘
solution of the complex problems of environmental quality. I feel
certain that this is the case. The question then becomes, in what
way can we encourage them to join with: the Federa.l Government

" and the soc1ety at large in seek1ng solut1ons to these problems’?

” -0

W’h11e studymg the ex1st1ng programs des cribed in the report
the authors had an extensive discussion with- stidents as well as
faculty and adm.uustra.tors. The enthusiasm of the student parti-
cxpants is part1cu1ar1y interesting and suggests that there are many
among the student generation who can employ their concerns about
tho future of our society in useful ways. in programs of the sort
described. One of the authors of the report is herself a student

. and the report illustrates the serious ar;d cogent work such young
people will do if given an opportumty '

I find parucularly mterestl.ng the suggestlons of 1nteract10n
between universities and the Federal Agencies in a common goal .

‘to improve the quality of our environment. The 1mportance of
- the goal recommends serious consideration of the repor* by
everyone. ) o :

Lee A. DuBridge )
Execut_ive Secretary -
- - Eunvironmental Quality Council
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THE UNIVERSI""IES AND ENV IRONMENTAL QUALITV --

COMMITMENT TO PROBLEM FOCUSED EDUCATION ~

N\

Highlights and Récommendations

‘Concern for the serious and complex problems of environmental
degradat:.on is constantly growing. All elements of our society
share these apprehensions about the future. At the same time our -
national wealth," resources, and technologigal abilities should per-
mit the nation t6 choose from an incredible variety of future options
for the qua.lity of our environment and the kind of life we live in it.

The colleges and universities of the naﬁon constitute a powerful
-institutional resourceé for education, research and open discussion
of our problems and opportunities. At present, except for the prophets
of env1r0n:nenta.1 disaster, little of this open'discussion of our future
environmental alternat:.ves seems to.take place at the colleges and
universities. There is a national. shorta.ge of broadly trained pro-
fessionals ta,deal with environmental problems. This reportisa
study~of a few of the vigcorous mult;d1$c1p11nary programs at univer- .
sities. The aim was to discover what kinds of programs have been .
tried, whkich ones have been successful, and how the federal govexn-
ment might encourage t.he promising efforts.

Extensive d1s cus sions were held wrl:h £ acul‘;; students, admm

_ istrators and interested people from outside universities about

- multidisciplinary env:ronmenta.l prograins, Detailed on-site studies -

were made of six programs. We found that there do exist some -
very excﬂ:mg and promising programs. Many of these programs
face opposition within the university and.all lack a suitable funding
mechanism. We conclude that two featires are essential for such
problem focused program to be successfuli, (although they alone

cannot guarantee success) \_

1. Substantlal or complete control of the fa.culgr reward
structure a.nd

;

2. Freedom to be innovative in introducing course material,
educational programs, work study progra.ms and curr1cu1um :
~requirements for degrees. . 4 . :

-1 ..
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. We found the student participants in these programs to be
 enthusiastic and absorbed in their work. An unexpected finding
‘wasg that more than half the students in such problem focused
. programs have held jobs for some years and have returned to the
~ university to seek out these mult1d13c1pnnary programs because.
‘their earlier university education did not satisfy their requ:lrements.
It is our feeling that problem focused programs of the sort we
examined provide the opportunity many students seek for an education
relevant to society's problems, yet thoroughly professional. '

We found that federal funds being expended at universities for
environmental problems do not encourage problem focused multi-
disciplinary education and may even discourage the establishment
of such programs. The appendix ‘reviews the history of federal .
funding of interdisciplinary programs and we have concluded that
new d1rect10ns are~?equ1red , . =

We have therefore recommended that the Federal Government
assist in the formation at colleges and universities of Schools of ‘the
Human Environment answering the above criteria. Their common :
purpose should be problem focused education and ‘research directed
toward people's need and desire for satisfying life in pleasant
surroundings. The historical example of schools of agriculture
and schools of public health illustrate that such efforts are far from
unprecedented. Initially such a program-would cost. approxnnately‘
twenty million dollars, some of which could be transferred froma, :
existing programs. We recommend further that initial funding be
done by an ad hoc group drawn from the interested mission agencies.
and the National Science Fourdation and Operate under the policy
guzdance of the President's Environmental Quality Council.

“ERIC
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- THE UNIViSRSITIES AND ENVIRONMENTAL QUALITY --

s COMMITMENT. TO PROBLEM FOCUSED EDUCATION’

Introduction-’

. We,. as individual people, are immersed in our environment.

L g g Mg d P ety S

-

We can change it but we can never escape it. We perceive it most

often’as physical-and biological surroundings and, somewhat less well,

as cultural and social surroundings. The growing public concern about

. the degradation of our p'gxysica.lenvironmé__nt and the hazards to our bio-

e ——

I N

logical enviroﬁxnent is qbvioﬁs and will not be detailed further. Pro-

phets of environ:ﬁen_tal disaster on every hand are quite ready to con-

duct us -cpllectively or individually thi'ough a house of hor.rors of possi-

bilities for the immmediate or not very distant future. Many of the out-

“ cries of the young and of the minority groups relate to the environment

WRSITFRET WA VAN LIS .9 G Y

and fhe qt;ality of life as éomp?.red with what these gfdups intuii:ively ®

feel é.fé the i:ossibilities’ idx; this country at this ﬁniﬁe.‘ That the co;:zcern' o
is much more widgspréad <;a.n bé_aés;éertained 'f_rorri the response of the

stable midd}.e pa.1;f of society tgi.such i;siles as the _SQnta ‘Ba.rb.ara. oil

‘spill, transportation of dangercus materials, or the use of pesticides.

A véry serious risk is that we may folljoW some fej;: of the traditionally-

3

minded engineers and equate en'viro'nme"nta’yl quality with pollution abatement.

. -

¢4 ;iollz_z‘tion were Brought under _Ac'o'ntrql and clean air and clean water.

1C IS : N B -
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became a reality it is cioubtful that the malaise about the quality of

life would disappear. In any case, a program based only upon .

K

taboos-- a program™stating that "tyhou shalt not pollute"-- has very ;

limited appeal among 211 the alternative futures that n‘xa.}'r

possibly await us. We have mtervened in the environment whether

we W1shed to or not a.nd our only real hopes lie in dec1d1ng how it

' is we wish to live and inquiring whether we can achieve it or not.

The case is summarized by Haas" Gaf.f_ron, one of America's

leading biologists, in a recent stater:'nent. ""This restless urge to

mold a world according to his, unfortunately qutevhnnted imagina-

tion - this force has pushed‘man himself into a ccrner fro_rn whioh
. : - N

. <z
he must now try to liberate himself. At the moment it looks as if

stupidity and meanness, combined with the forces of technology, -
are going to win the race towards cultural extermination before*

-

reason has had a good chance to discover the best way to reverse

the trend. o o . o _ S .

To end and revers,e -the degradatzon of our’ phys cal and b1o- B

I

log1ca.1 enwronment to 1dent1fy the alternatxve future optlons open /

.to our soc1ety, and to define the common.- elements of the kind of )].fe

g

to wh;ch our soc1ety asp1res W1I1 reqmre strenuous efforts by all

' .tne people and mstxtutxons of the Amencan soc1ety. Th1s report is

a br1ef but mtens:.ve study of the contr1btatzons that can be made by

one of these institutions - f.fxe colleges and universities of the United States.

e,
. e



Educatic;n ha;s always p_layed a céﬁtral role in the Arne:i,can_ . a . ( -
dream, and the'.xna.ny.' and varied uses we have rx/:.a.de of ourrlux‘ziversities »
illustrate society'; faith in ec.luca.tion. Of all subjects,, it .is easiest a
to get firm and sc;lid opinions concerning the educaticn of the ).'oung b
from all members of society. It should be .noted that w:.thm the ’
next few yea,fS‘rnore than fifty pér;:f:nt-of the ;na.tion's yqdng people . T :

- will attend colleges and Pnivvers'ities‘at some time. ]’.f we are fruly : ‘ *
concerned‘abox_zt the ‘qua_t.iity of environment and quality of life this o '
‘concern must be illu_stratec-} and participated in by our educational 1 : ‘
system. ‘ - o - » T )

It is pai:ently obvious, but be;rs repeating, that the p—;c;'t;lems )
and opportunities ;'elatéd'to our enviro'nme;:!: ina gl:o;ving and o '
increasingly technological society are mult:.d:ts ciplinary as viewed -
from the tra.dition:il dissection of knowledge, engineériné, and
action m\to academic di#ciplines. Many of oﬁrvmost ser_igds proi:lems ,
have ar;sen because narrowly conceivé&_g;;:ﬁhplggi}:al imprévemeﬁt§ '
have failed to ﬁké a.é;ountT of sidé effec-:ts,’ df;aleteridiis;.:or o;:herwisg,, %_
w_hichV inevitably accc;mpé.ny 5. wides'pl_'ead .tgchnolééical ch;:.nge iﬁ | L é

- ) - . . g Y : i . Y .
society. The question then, for universities, is how to pursue multi-
- - ! # - - : .

I ) T TN
/disciplinary education, multidisciplinary research, and a wide’ _
} i'a.nging discussion of our human problems irrespective of disciplinary -

N T - T
ERIC .
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-~ bounda.nes or profe551ona.1 descr1pt10ns. =In a Way,. the use of the

- \' -

) <5‘-word "xm11t1d1sc1pl1na.ry" bed:reys tne h1story of the problem._ We

" are talk1ng about the, a.pproa.ch to and the soluhon for problems and -

.2

.
PRSP i)
¢ o o

not a.bout the sc1ent1f1c d15c1p11nes which -can br1ng to the problem
L N - .
sorae. important knowledge or ev1dence. o ' ; 4 R
. _ . T~ R

ey £

s e

T - Problem Focused Activity 'a.t Un1vers1t1es : , T
';‘-.4 R In popula.r d1scus 51on of how to’ solve our env1ronmenta.l problems

-

' : - the spa.ce program or, less frequent.y& the success of our efforts to
~ . . - .
solve "technical problems dur1ng World War II are c1ted as models.

~ -

For the universities neither of these example_s is pa.rticula.rly relevant;

~
-

the World War I efforts were ‘onducted under a. suspen51on of the
. / o
uniirersity 1rules! in which everything was put aside in ‘fa.vor of this

: / consum1ng effort w1th the 1dea that norma.lcy would return. when the -

L War was finisheci,/a.s, indeed 1t did for the most part. ’I‘he spa.ce

progra.m has been prirdarily an effort of the Fede‘r'al Governrnent a.r_zd
.
-mdustry with 1mpormnt although moiest contr1but10ns from the
~ . s .
universities. “More a.ppropna.te examples of ways that umver81t1es

.

may contribute to the solut10n of soc1ety's problems ma.y be found

»

~in the a.reas of a.gr:h

- »> -

“are 'somewhat s:.mpler than the complex problems surroundmg the

! . .
. . . .

env1ronment a.nd the qua.hty of l1fe, these effo ts, pers1st1ng for - ...

[

.
S
.

ES

ture a.nd pubhc hea.lth. Although these problems— -
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f1fty to one hundred years are more nearly comparable to the ‘

kmds of problems we face in env:.ronme'z.a.l qnahty ’I'he schools
< RN

of agrlculture, _estabhshed under the Land Grant College Act of

1862 have been successful in terms of their original purpose

- 4

. beyohd anycne"s wildest drearns._ The ‘schools- of agriculture together.

4 with the agricultural experiment stati-ons and the cou.nty agricultufal
agent pfogram .ha-ve-increased agricu],tural productivity' tothe point
where it, too,’ is a-problem. The gams in- pubhc health to whzch the

I

umvers1ty schools of publ1c health and med1c1ne méde 1mportant

.

. corltrlbutlons -are too well known to require recapitulation; ‘What is .

T

perhaps most _impressive is that these units of universities have alv&ays .

: they succeeded in sp1te of this is a remarkable accomphshment

. focused. A

had reputat1ons of bemg second rate mtellectual efforts and, hke all

pl‘OpheC1eS, repet1t10n of suc ,/statements €is self-fulﬁlhng. That

The common feature of both of these efforts is that they are 'problem

/- '

/ . _

It-will not be easy to be;’gm new problem focused prograins at
! . . ‘

C»‘ -

universities, despite the need for trained professionals and the

.seriou.sness"of the problems. Dr. J. Kenneth Hare, Professor of

A Geography at the Univer.sity of “Toronto and former President of

N

the Uniirersity of British Columbia, comrnented on these difficulties /
in an open letter:

. ..: : | ) ’.‘:“.-.."-_ L 11 : ///_'

<>




4

_6 -

"Let me start, then, with the question of environmental
studies in a modern University. We all know the cons ervative
quality of such places, where nothing can easily be done for
oo either the first or the last time. ' The status qud is defended¥
- in depth by the vested interests of a large number of able
- - people. Among these, interests are those of the traditional
departments and the largely analytical disci_plinesithey'profess.
Also strong are the numerous _special institutes and centers
that have got started in spite of the resistance of the departments.
When we propose to sta.‘rt up a broad-spectrum, synthesizing =

effort like environmental studies we-run full-tilt into all these:
vested interests. . , ’ -

‘"We also bang ourselves against the clan-spirit of the/t__na.-ditional
faculty groupings. Humanists, social scientists, natural scientists,
and profes sionals like lawyers and enginf/e.m“rﬁay fight like cats
within the clan, but they close ranks.-ard hitch up their kilts
when someone questions thei_r.z]:c_ﬁ'a:lties. .En¢ironmental studies
have to involve many cse clans, which are not used to com-
bining in the way required. If we suggest, as Ido, that some of

them - notably the humanists - may be-utterly transformed by

: , such combinations we alarmi the timid and anger the Tories

i- - among them. ) - -

. 1Byt the greatest hazard in our path is inherent in Lyndon

P Johnson's acid query 'Therefore, what?' which he threw at a

group of professors who had just briefed him on the Middle

Eastern situation. The pOlitiéa.i”ini:ei'es't in the environment
demands proposals for action - on all time scales, from the-
jmmediate assault on pollution problems and other festering

sores of today, to the long-term reconstruction of society in

a better relation with environment. At present we are not .
equipped to make such proposals. We are not action-oriented, = -
‘and on every campus there is a dead-weight of opinion that

regards action-oriente’d,__.progr_ams' as hostile to the academic life....

1] must also stress the incompetence of the established disciplines

to tackle society's real problem. What we.mean by a=dis cipline -

is an agreed tested body of method - usually anaiytical - .that we bring
to bear on problems of our own choosing. The essence of our R
thinking is that we cannot tackle problems that don't fit the com-’
petence of our own discipline. It's true that we constantly try

! 2 5 A"-'! fﬁm’?ﬁmwmpw, w

& - to enlapde that competence. Confronted with a new problem, we
N _ spar nho effort to improve our methods. ut if we don't succeed,
1 RJ( D don't tackle the problem, and we tend to ‘{egnn colleagues

g who try.
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'I'he Design of the Study

What Has Been Tr1ed‘> '

It is not the function of the Federal Governrnent to or&er the
universities to undertake specific programs. It is idle to pretend
however, that federal funding pollcles do not play a.very large role

S
in what happens and equally 1mpormnt what does not happen at
un1vers1t1es./~ The response to various fundmg programs of the
government in defense, space and a variety of other areas-have caused

universities to erect a wide variety of institutes, centers, and pro-

grams to respond to. the available funds. In rnost cases these

_institutes have been largely paper structures and their impact on the

universities and, especiall)%/ on the students and the public discussion-
) P

of the issues surrounding the work has been negligibie. | Curriculum,

fa culty rewards, and most of the research has been controlled within

-t

the departments representing the narrow academic disciplines. o
These departments grow narrower and more numerous year by year

as the advance of modern science results in increasing specialization. = -

Bt

These institutes and centers contrast strongly with the history of

-

agriculfure and pﬁblic health in which curriculum, faculty,and research
were centered in schools that were nearly autonomous. ‘ '

This study set out to examine the ra.nge of mstltutxonal arrange-

C . L . -

-- S -

. ments &61: have been tried in dea’mg w1th enwronmental prob] ems
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and to determ1ne, as nearly as poss1ble, wh:u::h kinds of arrange-

ments have proven to be Successful. We return a.t the end of the

report to mquzre how the government fund1ng pol1c1es effect -

university work in the env1ronmental area.

‘It is unportant that

funds made ava11able to work on env1ronment quahty problems be
: s

]
support1ve of those efforts l1kely to result in success, and equally.

1

important that they are not* wasted on ‘the kmds of efforts ‘that have

already proven to be unsuccessful The urgent and long term needs

to examine the quahty of our env1ronment and 1dent1fy what alternat1ve
. . . //

futures ma.y be open to us suggest th.o-t a v1gorous program comparable

/ e -

if there were any chance /what'ever o success.

:.\ ’

SOC1ety, through 1ts government does not deal in academlc
: disciplines. It deals/m problems and Opportumt:.es. Soclety has a
r1ght to expect as a part of the educat:.onal process, d1scuss1on of

\
e T -

the promment 1ssues, prohiems and opportu.m.hes of the day, and train-

mg of profes

s;ona.ls who can deal w1th these prohlems ona profess1onal

ey = -
r [

level. ,A second functlon of the un1vers1t1es 1s a pro

rmnent role in
the l{ ng r/ange publ:.c dxs cuss1on of alternat:we futures. Many of;

RS

.
i

-v

- - & "'
our government pohc1es, now commonplace, have or1g1nated in
: . / ;

acade4n:r.c d1scus.,s;ons o’f an ear!ier generé,tion. : Yet, except for the
_ .// : - ! ﬁi ki e 'f' . .
doomsayers,

dzs cu351on of poss:r.ble future env1ronments among

/ e [ !
o . )

B {: ﬁv’,‘ - ..
the world's academ:rc c

o KBt
- - &
7

oznmumty"m surpr:r.smgly -mute\d\ We_do not
. o . E o s L
"/ have offered to u;s the \

ra_r_1et;¥‘9f* 'alternatzig-whzch may be pos_s:.ble,
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- takes place. As a result of proposals, awards are made.

At this point a decision must be made on where the integration
of results isto take/ place. It ma.y be.that a strong agency tech- g s
nical staff feels ca."?a.ble of performing the integration, or it may

- be that the integration is left to the university. In either case

-

" - certain problems can arise. The basic one is the "freezing'l of

subject area around the original rfp, the choice of which task

r

may have been made By:.,va.riou's routes. The choice can become
- obsolete very rapidly, but the response of the agency may be very

slow. Universities, too, have not been overly responsive to the

-l

traditional rfp for various reasons. The.a.gency writer of the rfp

may not‘express his desired in terms the unluersity investigator

"can.understand._ “Furthezf .time 1limits are very di%ficult for

un1vers1t1es to meet‘. ' The pr0posa.1 1ea.d tnne is frequently too
’ short for the typ1ca1 umvers1ty to meet and the deta11ed checkpomts

placed on va.r1ous segments of the rfp do not recognJ.ze the nature

of the un:.vers:.ty —operat:ton such as- use of gra.dua.te students to

e af,ss:.st in the research etc., wl:nch ma.ke a.tta:mment of d.ea.dlmes :

X
P

- d:riﬁcult mdeed. 'I‘hese factors are recogmzed in the unsol1c1ted ' -

pro_posal techmque, but the :|.nterd1sc1p11nary progra.ms so developed

a.ppear fo be mored‘after the fact’Lthan Area.l R -

- g_;: i < . s - -~

b I mcIude here, too, -in- sp1te -of" my. ca.tegory unsohc1ted proposals T
subm:.tted as a result of-avowed agency mteres\t in a given subject area.
- For’ examp}e,——researrchmreas—pertmgnt“to the understanding of cancer -
ta.kes place ~through unsolicited proposals, but only those proposals
hav:Lng some relevance to. the ogncer problefgre funded. AR

- - - t"

-
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Finally, the integration of: results requires a strong agency

7 staff, a condition which can 1ea,.i‘1 to actiye competition for agency .
funds between the agency staff _a.nd the solicited (or unsolicited) .
corztributor‘s. On the other hand integration at the university

s a very deep understanding of a.gency jftent--a condition difficult

~

implie

to attain when the rfp is written in semi-isolation from the un1versztv

k-4

_asked to perform the task.

L d ! .
Agency on-site Extensions / ' -

Various agencies have, from time to time, set up what amounts ’
to an extension on or near a university campus. The size of the

extension may ra.nge from one professiona.l staff member to a

v - N

complete labora.tory sta.ffed by civil service pers onnel. The aim of the
- ‘extension's ‘hchvzty. is fa.:.rly well defmed .and well 1ntegrated w:Lth the
o rmss:.on of the agency. The deszred result is to m:.ngle with the

university sta.ff and its gra.dua.te students w:.th a.gency staff in order

that these umVerszty resources rrught be put to use in the pursuit

‘.

of the m:tss:.on. The un:werszty person.nel are used on a h1red ba.s;.s

- " ) K
\ - i 4 e v s . - o
R — = \ -

.- for va.rymg penods of tu'ne -a smer, a yea.r, pa.rt t1me, etc. -

- 'I‘he results a.ch:.eved are collected and pa.cka.ged by the a.gency _

s

R el LA LA okt s Tt S I T

; extens:.on sta.ff.

ey

Cons:.dera.ble flexibility is: a.va.zla.ble under this p1a.n. For exa.rnple,

a o

the ernployment procedure m1ght ;nvolve a d1rect payment to the

B
IRI( md:.v:l.dua.l pa.yment to the umverszty for part of a faculty member's
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-1 -
time, or the usual grant or contract administered at the local.

level. In short; the techniques that have been used have depende_d_ -
pri.rn.a.ri.l.y:L on the ingenuity of the local management in the per—
formance of the task. - *

' There are difficulties in this arrangement too. Whet, 'in \'

effect, is done is the —.c.lupplying of a rné.xigement structur. aimed
at earrjring out interdisciplinary research, a management structure

which it is supposed the university lacks. . What m:.ght ha:ppen is

-

the conflict of two structures, neither 'Vor.\_e of which has bee‘n_full} o

developed on the college campus." Stra-..ngely','there seems to be

‘considerable support for the establishment of such organizations

on cd];;lege campuses, and a feeling in the agencies that the exg’sjénce of
this sort of structure might interfere _with the academic organizations.
The tendency of organizations to grow without good reason for’

growth has been noted as a drawback to the imPlementatien of the

___/'-'
L

\oncept a.nd oncefa:g'a’.ﬁi’{h:problem of creahve momtormg comes .

to the fore. The agency management must d15t1ngu..sh between
growth for growth s sake, or growth necessitated by greater undér- ’
sta.ndmg of the problems and poss:.ble solutlons. ‘The funding of

such units also, most 11ke1y, mvolves mteragency cooperat:Lon
. A

toward an overlappmg goal, a d1ff1cu1t thmg to ach:.eve at best

and pa!rt:.cularly dlff:.cult in tlmes of static budget.
VR ; o : -

<>
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Finally, we tried to examine the present participation of the

-

government through its agencies or_individuals in the interchange

e a e TR AT T

with the univérSiﬁes - faculty and students - in consideration of -

I

these environmental problems. The leavening effect of students

and others participating in tire government has been a.ptlyj,démon-

strated by the Executive Intern and White House Eellow programs.

e

The contribution federal -officials couid”'rriake; to the educational process

of Jaculty and studenté‘ at unjversities through brief participation there \’
. should not be overlookea, ‘and the rejuvenation of/. man from an }

#

operating ag‘encyf worn dqﬁvn by long work on pe;:éisten{—and difficuit
probleras should stimula.t;e:\t}fé'l‘i“genciés involved.

These are _a.mbiﬁoﬁs objectives for a briei study a.pd we have not
achieved them to our conflplete satisfaction. Nevertheless, in what follows

we think we have reached! some important conclusions. We consider

time of the essence; therefore We urge that prompt 'a.ctiZc\ be con-

sidered and that the problems e[fimply not be studied to Qeath.

| . '

v

'’
!
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Institutions for Study

In o'i:der to examine more closely what has actually been tried
at universities, we first attémpted to ascertain which institutions

had innovative programs. In this effort we were helped by a

-

variety of people, but pax:ticular thanks are due to Mr. Richard
Carpenter of the Legislative Reference Service who, with the kind

agreement of Congressman Emilio Q. Daddario, made available to

us the results of a mail survey of ove r two thousand colleges and

universities in the United States. Of the large number of retirns
: v . . ,/,
réceived from this questionnaire relating to programs in the

en}ﬁ.ronmeiii:'," we examined about two hundred in detail which had

been selected by the Legislative Reference Ser\(_ice as having some’

= T

Program or plans. Th:.s Screening process enabled us to be

reasonably certain that we had not neglected éaiﬁe very exciting

and unusual programs. Subsequently we talked to faculty and/or

administrators in multidisciplinary Programs in more than thirty

-

universities. Some of these programs and their institutional

‘arrangements were quite interesting and almost all have their

own \é; ecial features.
K\n . . - B -~ . ) )
. We \nde site visits to the six universities. We do not feel
that a larger number of ‘site visits would havé substantially - -

>

-
e

18
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changed our conclusions at this ‘time._ In addition, we,‘ha,/ve .

i o

talked at length with various officials of the Federal Government

concerned with multidis ciplinary programs including !
p TP YR . !
representatives of the National-Science Foundation, thell
. | _
National Inst1tutes of Health Pubhc Health Serv1ce, Nanonal *

Aeronaut1cs and Space Adm1n1strat1on, and the Department of Defense.
¥

"We have talked w_:l_th and received opinions from a va riety of other
. o7 -y ’ ‘ - o . .
.non-government people, including representatives of the National

Student Associatior, the Ford Foundation, RAND, the National Council

on Education, and the Conservation Foundation. The opinions

expressed by these many individuals and the written material which

they have sent us have contributed to the formulation of our

2

conclusions and.ideids.

Results of the Study

o N

-

Institutional Arran’g“ements : - ‘ ; .

At almost every unlversrty and at most colleges there is 2n

mcred1b1e number and variety of mterdls c1p11nary mst1tutes centers,

and programs on’almost every subject of human interest. - At one

major university we  counted 157 such freestanding\institut,e_s and

centers, and at another major unive_rsity. 126." While the rosters of

these institutes and centers are frequently impressive, in reality

90

‘o
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they most often focus around one aor two men with an idea and an

interest which gave birth to the center. }Most' of these institutes and.
centers. have in eoznmon ;tlzet t}fey satisfy _neithei'.en.e of the criti:e‘ria.
‘rnentioned above '-—.tlﬁat is, 'tixey have no iz;ﬂuepce over_ the' faculty
reward structure a.xfé lit.tle‘or no influence ever eufrieuluxiz. |
kesearch done under the a.u5p1ces ef institutes or centers is most

frequently done.w:;thm ex:.stmg depa.rtrnentide it is only the sum

-

of research tha.‘ 1s mterd13c1p11nary beca.use ea.ch md:v;dual pl'OJeCt

is divided into the dis c:mphnes a.nd pursued mdependenti'y Th1s

mdespread and pervasive experience with the "pa.ste-on" msﬁtutes is

unir'npressive, and itis clear that this kind of insﬁhifioﬁa.l é.rrangemé'nt'
- - « . - - . )
simply does- not work at universities _ifone ﬁvishes to.educate new

professionals, to involve students with the topical material, and

‘to have free- rapgin.--g‘\»d,‘iscii‘ssion across disciplinary boundaries

ERIC

h . -
take place. < .= r
: C ",
Of the six progra.ms we exa,m;,ned in deta:l.l hwo ‘of them had their
orzg:.ns in crl:y pla.nmng a.nd urban studies efforts “two of them ha.d -

s

the1r o:ig:i_ns in sanitary engineerin‘g and, to } lesser degree,

civil .engj:neering, _one originated from a combination of biology,
engineering and public health interests, and one grew from diverse
sources mostly in engineéi‘_‘in_' . . Those programs having their origins

rog

21
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in’ engineering still exhlblted a(Qrong a:tta.chme)ht to the engineering

1 - - —

schools and had as theirxrinc:.pal features strong science and <o

‘ ) o .
engineering together with operations research and systems analysis
efforts. Prog ramis originating in urban studies contained a much

. . o b d

-~ [y

la‘r'ger element of_s‘ocial scierice in_volirement extc:nding FWell beyond
) économi"e‘s'-i.nto 'ps__ychoi_logy,} sooioloéy,' and other areas. Several of
.the rograms were connected with schocls of. pubiic health and

R - R ’
.Inedicel sohoole, glthoug}i in most cas'e.s tiiis is a s-omev\v}?xat uneasy .-

. Tatl L -/

relationship at pres ent ‘and no profes sional medical pedple seem to
. R L

R sy

be dir‘ectly 1nvolved with the prog"am on a continuing ba51s. There

=

were minor contributions to some programs from professional -

°

- - . . ~ ‘. _' - = .
schools of public administration, law, and industrial relations.
- S . : T
Most of the program leaders hoped for further involvement and
indicated some enthusiasm on the part of the profe§ siomal schools.
Lack of furffis was most often cited as the reason that the arrange-

PR 1

ments had not proceeded further. A disturbing note was the lack

-of humanists with these pi'ogrvams, Since peroeption of our environ- -
. T : " * T, % .
L . _ : o . N . .

ment is @ependent so.strongly on our ideas of aesthetics, ~social aspir-
ations, and .beliefs:, it Seei'xls iniportant'that hurranists be involved in

: - . - . - - . - ‘/ s - : " K
consideration of thes environment. : Again, many program directors S

- } ) . - . B » . /-./

3
N
\V

\\

ERIC
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felt this need and hoped to add humanists at-a later date. Particularly -

' Y ‘ e '
when other ¢ountries are considered, it is essential that humanists

be inv_oived because foreign cultures frequently do notregaﬁ:d their

environment in the same way that Western cultures do. -

The formal institutional structures of these six programs differed

considerably: one was a Center, one an Institute, one was a Program,

one was a Departrnent one had noe name but was centered around a

department, ana the least e.ffect:.ve one had no name—bu%—mel—uéed‘akw_mw

center and involved members of seweral departments. What all of

N

the effective programs shared were the two features mentioned above;

they had substantial influence.6r complete control over faculty hiring

in introducing new course work and curricula, ‘and flexible degree /
. i

. . - e f s T .
programs-for students working in the problem aréas. In most cases

and subsequent promotion and rewardss and co\?s_i'derable ﬂe;ébility ’

they also had the direct interest of one of the more senior admin-
iétrators of the university who frequently had helped foster the program

and who almost always helped to provide both resources and protechon

Py .
from Zraditionally minded faculty members. -

-

It seemed obvious to us, and was mentioned by at least one of the

I—"‘ * - )
program directors, that possession of their own resources and con-
. - .

siderable irfluence in the faculty and curricylum areas made for a
- _,,f’ . - £ .g;s

more harzx}ﬁous relationship with the traditional departments and

.}\—\

e ———
— —

c -
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schools of the university.» When the program was in competition for.

the scarce resoﬁr.c_es" of »tlhe umvers1ty, the traditional departments

CI ‘ s
' ‘ were frequently arrayed in oppos1t10n to the problem focused programs

| " or institutes. The departrnents of the trad1t10na1 d1sc1p11nes did not

-

actlvely support these programs. There were individual part1c1pants

from the departments mterested in and act1ve1y part1c1pat1ng in the

programs, 'someﬁmes mth part of their salary paid by the program

___"_,4-’-—';" . - .
- and sometimes not. But there was almost a sense of conspiracy among

these participants“as if problem or1ented programs were somehow

at odds w:.th the purposes of theu7~ chsc1p11ne depart:nents.

7 The physical plant provided for most of these efforts, except

[

for that one which was a department, were generally makeshift and

- somewhat inferior and freqﬁently scatteretd widely over the u.niv7r€ﬁ'\y

t .

oé.;npus. This was noted as troublesome. As many of theprogram

directors pointed out, mu1t1dls cipiinary efforts thrived best if the

rwee st o

-

pa’rticipants were in fact brought together on a regular basis so that

One

./

s_they_hecamaccns:tgmed to <:0nvers1ng with one another.

program at-a major univers‘lty had prov1ded extensive quarters for 1tsf

-
ke
1?'%59‘5 et

mu1t1d1s c1p11na.ry effort but the program was suff1c1en+1y new that we

1

did not elect to examine it in. deta11. No doubt the n\wness of .the

proh1b1ted any e’fﬂorts to provide more

._programs has, in some cases,
R '@ ' )

L o , ' :
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‘suitable accommodation in some central location. That the programs

remain as vigorous as they are without central accommodations is

a tribute to the strength of the ideas.and the vigor of the participani:s.
These programs and efforts are problem focused efforts as

» .

contrasted with the di; cipline a.nd methodolo@?r focus of most
university dc_epartrnents. This has d?ep and comprehensive implicatioi;s
for education, for faculty, and fdi‘ the ultimate goals of the educational
institutions themselves. It is a mistake, however, to think that they
" are unprecedented. We have a.lread‘y";:ited as examples the schools
of public health and the sc‘:hools of agriculture. Thel_‘;e aré other
analogies to be drawn to the proéSsi‘onalf schools of “busir}ess, m:dicine,
and law. At the universities we exa:tr;iﬁed, the programs focused on’
a broad range of environmental matters, _but within this generwaiﬁ:'ffame-‘
work -~ somev?hat vague and ’all- embracing -- centers of intellectual .
activity grew up around the inteirésts a‘nd .a.bilities of the people who
wefe th(;re. This is a.pprop_riaté; and it would _b;e 'a mista.ke“‘_to try’b |
] -all . . ’ r&tome—paﬁicui;répuréb's'e;’
Any . hope of eventual success in solving our problems in environmental”

i

¢ quality requires a great variety o‘f,speciﬁc problem focus, style of

hY

/

‘activity. The institutions at which such efforts are mounted may

°  require somewhat different specific institutional arrangements.

[

25
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. We came to\-c:onclude Eo:n.ly th'";at p’r‘ob‘ler‘n- focused efforts have-an

[ =

appropr1ate pIace in educatlon; that the places we v1s1ted were

A

o

v.tgorons and promlsmg, and that the tv.ro cr1ter1a menhoned above

are essent1a1 for any hope ofsuccess even though they cannot

[~} = - - -

guarantee' it. - =l

In the course of our study we had an opportunlty to e:'camlne a

report by Eric Jants ch of«'the OECD. entLtled "The Emerglng Role of

e

the _Umvers 1ty. R

Thls study was orepared durmg a year-long z

stay at tl’\ Massachusetts I.nst:.tute of Technology and represents con-

s1derab1e.jstudy~ and conversatlon about the future of. Amer1can

We found th1s study to be part:.cularly thought—provokmg

and agree with many of its conclus:p.ons. ‘Fn'terms of :l.nst1tut10na1

the foh_oWiné: c’:i)rhn1ents.by J' antsch are 1nd1cat1v,e

‘arrangements,

of \vhat:,we felt to reﬂ%ect the motivation and aims of the be‘st programs

- e T P - o . -

we have seen in'operation: -

"We are 11v1ng in a worId of change, volunmry change as well .
T as change brought about by mounting pressures outside our
control. Gradually, .we are learning to distinguish between
them. We engineer change voluntarily by pursuing growth
targets along lmes of poh.cy and action wh:.ch tend to r1g1d1fy
and thereby préserve-the str,g.:.ctures mherent in our social
systems and their jnstitutions. We do not, in general really ~
. try to change the systems themselves. However, the very _
nature of cur céonservative, 11near actlon’ for change puts _ -
increasing pressure for structural change on the systems aﬁd\
in part1cu1ar, on: mstrtutlo‘xal patterms. . ' . ¢ ) '(
-~ "We are baffled by the sudden appear- nce of such Dressures for
change in the educat10na1 system, by student unrest, and by the
not:.on that the current ‘typeToffeducation may no longer be relevant.

N '_W‘e ar.g confused by the &egrad1ng s:.de effects of technology on, the

S o
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- L \
systems of human living, in the cities as well as w:.thm the

> natural environment. And we are ridden with doubts\about
the effectiveness of dec1s1onmak1ng processes dominated -
by short-ra and linear thinking and about the p1ecemea1
and passnngvﬁzy in which scientists ‘and engineers respond

to them. “Through its three functions. -- education, research,
and service -- . the university is deeply affected by all of these
pressures for change. To live with them, to absérb them -
and even make use of them, requires a- new purpose and\

new structure for the/uxuve"sﬂ:y. !

7
L.

"'I'hroughout th:.s paper, the bel behof is held and substantxated that ‘
the d1srupﬁve forces threatening the university -- and, indeed,
socxety itself--- may be expected to act as cohesive forces once'a

’ num‘ber of strud;ural changes have been introduced, both within
. _-the uni\%Jersny in its relat:.onsh;ps with society at large and
with the various elements of the surrounding comrrmn:.ty

"It is necessa to deal w:.th causes, not v&t_h symptorns. The- .
general con n over the university, and above all the students' "’
concern cdnnot be resolved with patchwork and compromising,
shock-absorbmg strategies. There are no clear-cut problems

to be solved -- the classical single-track and sequential problem-
solving approa.ch itself becomes meaningless today. This may
come as a cultural shock to our ‘pragmatic and eff1c1ent soc1ety,
valuing_ noth1ng higher tha.n 'know-how!. "

Faculty ' -_ . o

We talked to a great many faculty mgmbgré at the -six universities

- P

KJ

we visited and a good many others in “’aé}dngton. It becar'n_é obvious
- that there was a fundamental difference in career goa_ls.behy:z ‘l:hose_~

associated-with problem oriented programs and the more tradifional

faculty de_voted to disciplines. One man w{ﬁ'parﬁcﬁlar. teéhnical

' pJ;eparat:.on rnay choose to devote himself to the uncoverzng of new

v_knowledge in fffe t*a.d1t10na1 academ1c mold and the 1mprovement

IIU T 27

.



-.22 -
of his\aiscipline~- while a.nother ‘man. with precisely the same ?17,37
paration may devote h1mse1f to a broad roblem area. This -

~
d1£ference of attl.tude is mst:.tutl.onahzed in a trad1t10na.l acadern1c

departrnent so that " even though md1v1dual members may have
anterests in pro'blem areas, the sum of the depart!nent has a
strong vested mterest in preserv:.ng the study of the dlscz.phne, .’
‘the 1mprovement of methodology, ‘and the pursuit of new know.tedge
whereVer it may 1ead. ‘ .

Bas1c‘ research is not a cont1nuous process but rather a contmuous
succession of choices. Will I follow this .direction’ or‘s,on:lfe other

L4

d1rect10n‘? A problem focused man w111 take that d1rec‘r'10n which

he expects, r1ght1y or wrongly, w111 1ead closer to the solut;lon of

problems 1n wh:Lch he is mterested whereas the man devoted to

u -

| ‘ the uncovermg of new knowledge w111 take that d1rect10n whlch)le
finds most mterestxng. As sc1ent1ﬁc knowledge accumulates a.nd
academlc d13 c1p11nes'fract10nate into eyer narrower profes s:Lonal

spec1a11t1es ék\ mstltuhonahzed d1fferences between these two

//

ﬁmdamental att:.tudes 'become clearer and more 1rreconc1lab1e than

i
PR . * “

ever. Several faculty mbers we met emphas:.zed th1s bas:.c
d1£ference in career go al¥, Wheén problem focused programs were
‘,clearly separated 1nshtut|.ona11y from those w1th d1sc1plme goals :

the facultles got along better, ta.lked more freely together, and

o

o :
‘LRICren worked together on some spe.c;:E:Lc top1cs. The uneasy

28
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relationship &ﬁich exists between the two goal's is clear from - .

hiri_ng-pra.—cticés._ If the chairman of a dis cipline ‘oriented

- ———

depa.rtxnenf is faced wi W1th the chozce of two men, one with a

‘problem focus and considerabl‘e eﬁéri'ence, and the other
w:.th a narrow dis c1p11na.ry or1entat10n and much accomphsh-

ment in basic research m h:ls specialty, the cha.u-rna.n w:.ll

=

mva.r:.ably:choose the lafter.

< i

The tra.drlnona_l i'ewards of the acadenuc profession have been

most commonly g:r.ven to those with a dis c1pl1ne orientation .and

perhaps tnis is appropriate. We found that the fa.culty w11:h a px oblem

focus were not especially concerned about this kind of academic

standmg and reward st:ructure, but for obvzous reasons they were. /

conscious of the u:nrversrt:y reward structure mcludlng appomtment
e ‘\

promot:.on_, tenure, and salary levels. » 'I‘here may well be some men\\

who would like to pursue bo-th‘k:inds éf activity; however we are' i
skeptlcal that e1ther a.chv:.ty can survive unless it has a c/o{rps of

~ dedicated people ¢clearly 1dent1f1ed with it and who recognize or;é Gr .
* the other as their home base. ' ‘

Many of the faculty members as sociated . with these problem focé:.s ed

‘programs have had experience in gove nt, in industry, or in oth"er

:nZ:eciall.y valuable and oughf

-8ervice activities. This contact seem

to be encouraged by any Vsu('.-h Programs that are initiated. Outside = -

ERIC S A 28 - f
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- people who carrie 1n a.s‘“ instructors grom ‘time to time seemed also to

o

be useful In one such program the mayor of a ma_]or city was

coming to lea.rn as well as tea.ch in the progra.xn.

-

- Those‘fa.cu.‘lty associated mth the prc.blem focus ed progra.ms

o s . SN

numbered more engineers a.mong theu: members than any other

e

collect:.on of profes s1ons, _a.lthough there were b1olog1sts, physicians,

c
-

economis'ts and other SOC1a.1 s<:1ent1sts, a.nd a spr1nk1mg of professional

- n.
- o

people such as lawyers in some; prograzm In our opinion most of -

.these people were ext ex:nel;r a.ble. Many of them are a.mong the

lea.ders in their f:l.eld. Jn some ca.ses th:Ls .could be ascertamed by

the1r a.cadermc sta.ndmg m their. d1s<:1p11nes at the time they elected

to engage more strongly in problem focused work. In other cases

the ev1dences were pract:.ca.l ones. For example, one . jnan was

a.ct:.vely pursumg game theo‘ry as a method of d1s cover1ng how d1£ferent

groups 1n the soc1ety thought government pohcy wa.s ma.de. 'I‘he

ev:Ld?nce of h1s a.bility in thefﬁeld was® tha.t an mcrechb:.e va*uety of city

‘and local government a.genc1es (and 26 fore:.gn countnes) ha.ve

a.ttempted to hire him a.s an. adwsor. He now ha.s‘to dechne most :

€

such mvrtat:l.ons because he sunply does not ha.ve t1me to pyrsue his -

owri work nor his interests in educating-his students . Other sirailar
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examples could be cited. The programs that had been going for

some length of time seemed to attract considerable project support

from industry and government at state and local levels. This is
direct market place evidence of the success of these programs.
It would be a mistake however to attempt to run programs perha.nently | i
on ‘spec,iﬁc project support if, as we believe, the society as a whole
has an :interest in the educational aépect and the frée discussion
aspect whicii are not served by the short term problem focus

usually supi:orted by industry and local governments.

Problem focused work is admittedly difficult. It requireq multi-
disciplih;,ry efforts or, as one student put it, "a.disciplina.ry: A
number of i.rfnpedimex;té were proposed to us from time to time By ’

‘discipline oriented faéulty. For examplg," it was suggested that
faculty will ’vvdrk-acrf;ss di.s ciplinary litnes on projects if money is
available. While it is true ;:hat in times of tight money sﬁppiy faculty
Hxay look eagerly toward any moneys that are available, it is not

- true that one can simply bring members of different disciplines together

and immediately expect successful joint efforts. The most successful X
efforts were among men who had spent some considerable_time
working together.'

Those trained to different dis ciplines develop a collection of °

- technical terms, ways of approaching problems,and analytical tools
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which differ more in description than in substancé. In the mbdst

»
b

sﬁcces sful programs a cormmon language had,de\(e].oped _a.fter‘sorne "
length of time. However the language problem was solved, it wes
notrsolved instantaneously b?r bringihg toge21er a Variefy. of ”

. disciplines. After a core group hae developed a eommoh language
it is much easier to bring in an oécasio#a.l visitor from %&oi’ne
relevant dis cipiine who can, in effe_c‘t,' have the proceedings of ;the
group translated for him until euch time a.e he tiznder‘siv:a.nds hox;r they
co-n:;munica.te with one e.hoth'er. - The students who pa.rt1c1pa.te in such

programs have 1ess d.:.ff:u.culty since they beg;.n thh a multidisciplinary .

approach.

Another common allega.tlon wa.s that the fa.culty would get out
of da.te in such a program.' There is ‘sorrie evidence the.t in the case
of the schoc;ls_ of public health some fe.culty did fa.ll behind the advances .
of relevant discipli_nary-fields. ‘ One cannot gua.rantee “that this will '
not recur.” We can only state that we found the pa.rt1c1pants in these
environmental quality progra.ms fuli;ly up to date w:.th devel_opments
in the disc;.plines with which we w‘e;:e -familiar. | In areas such as
systems ‘re;earch, game -.th;ory, a.nd co;nbute;' techniques the facﬂt)‘"

. were developing new methods. In any case, there is no reason why,

given satisfactory institutional sepa.ra.tioﬁ between the peoplé dedicated

-

P

Y
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to problem solving and those dedicated to basic research, a peaceful

v interaction cannot take place in which both groups sta{r up to date
and are stimulated by each other. This kind of symbiotic reiationship
was developing at several of the institutions we visited.

Finally, several famous members -of the scientific glite have

~

suggested that there is not a supply of able people willing to engage

) i.nf’activities of this kind. We have simply not found this to be true.
. v : _ .

There are far more people vv:i.llmg to . engage in this activity tha.n
. can _f.i:;d .sup.port either to teach, dc; ;'e_:Fearc;h;' or worl-c.‘ én probfle:"ml
focu; ed actiw;ity related to environmental quality. It is inter'esting
to note f‘;haft we have received several unsolicited resumes from

Iyouxﬁ scientists at three of our leading universities who have heard

L]

;of our summer study and wish to be brought to notice of those pro-

grams where they might secure jobs in this area. The resumes

of these young men suggest that they are among the very brightest
. . . . . n ’ - . /
available from physics, molecular biology and other fields.
"In ‘summary. the’ f'acultjr seemed well qtialiﬁed.- The supply is %f

abundant for an expans:.on of ten nmes or = hundred times the presen{

‘level of act1v1ty. W’hat is lackzng is an mst:d:uhonal wﬂlmgness to t\\.ﬂ,

try and, most of all, thereis a shorta.ge of money w:.th which to

start. We will return to this subjeét in the findmgs and recommenda-

~ ) had

tions.

N s

~
*
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One of the‘myths,/o’:/ften repeated when discyssing interdisciplinary . .

-~

e

- programs, is that i/.f/students do mnot have the"prop_er' dis c:lplinary.

. /,/ . i 2 - Tt “§ : ”' o
training they wi/ll_not_be prepared for care€ers awa’iing them.in the

i Ireal ':vorld.'"" The students v{rith' whom we spoke disagreed. As - .
\ o . o .

h S . ‘ ) .
- .-..tate‘i m/the Cox report onihe Columbla. dis turba.nces~ : e

"The sixnple fact is that a constantly gro;?r'ing pnoport1on of the
best students does not look forward to careers molded along

the established lines of professional or businezs.success.

The point can be proved s1:a.t1s't1callv. but it is enough to illus-
e trate it by reference to the tremendous interest and social

: ' service work in the Peace- Corps and conversely to the d1ff1cult1es
3 / . established busmess firms, and the profess1onal advisors now.
A -~ fa.ce in recru1t1n". , ' . -

N

The world to Wh1ch the PhD student is headed is one: concerned o /,—

with problems, "and not or»ganxzed along dis c1pl1na.ry lines. There T

ls’ a variety of jobs awaiting such a problem oriented student.
: .- - T- a E

v B U T ) . .

”'&_For .example, théere.are numerous government agencies currently .
faced’with'—an-ala;rming/l'a/ck_ of trained' individuals who can com-

/'

- FRgi

- petently deal with problems of the env1ronment ‘At best, we have 7 -

managers tramed in a dJ.s c1plme a.nd with a tendency to v1ew§ a.ll problems ' = .
tha.t come under the a.uSplces of the1r agenc1es in terms of tp.at ' e

<

’

dlsc1pl1ne. There w111 a.lwa.vs be agenc1es a.nd 1ndustr1es :

©

in n1r1ng people toosolve problems. The Vice Presidents £ -,r Research of two.

~

+ram1ng in thev envzronznent What'better source of manpower, than

. 5 .

IIU | sihetter am )

e hos e yvho ha.ve been tra1ned for Just 'th1s pga;ose" :

~
s -
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'It. is even possiblé t‘ha‘tithis is a moot q_uestioAn. For more and
-I_nd;'é today, we find. that students are less i‘nterésted in ‘the:' ‘rna-tex_'ial
(v_a"':es than their pare?:nts. We _ha'fve spawned a g'eneljation"\;(i/.th ;a - .
f"sc.>_cia1 conscience.' Unlike thei'lf parents, thislée/net/gfﬁl %avas
raised without the devil of debres sion in cqg,éitiht watch. Many are T
not concelned w1th the seéurity of a hi"g/}:/paying job. Instead, they§
have fouﬂﬁr':tﬁi??{vhat is rhdsti;n’pé)rtant to 1.:ia'em is to divert f:hé §
wqrld from whAatl thes;f.‘see 1as a path tou}ard-c.:erta-in aoom. That, in
the studem{ew, the aécepted academic a1s c1p11nes have not met
——%his need is ev1denced by the f1nd1ngs of Dr Benson Snyder, a - .-
psych1atr1st at MIT “He ‘has reported that;a large fr#étion of ﬂ;e
very br1ghtest graduate students ~admitted to a scientific edu‘catlon

either drop cut or are mui:h dissatisfied with educational goals. From

-

performance déta/_'ar{ih-g.épth interviews he, concludes that these

are not_;onl’j;-among' the brightest students but constitute those with the-
= T v . 3 . . Yo

“greatest depth of concern about society's problems. L /

‘Society is-tragically unconcerned about these
»c‘hbose to'drop out, yet these students motives-are closely Arelajged
- . . . N A ' B R .. \:x,\& // .

to the causes of campus unrest about which society is so alarmed.
* We would do wéll to qu.esAtionA the:genesis of such unfest. The

twenty-two _Repuiﬁlican Congressmen did just this and came up

'35
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with some surprising ailswers. Tl:ley guoted one u.tvn'.versity. student
as .saying, "Most of them (thesfaculty) hold to the ideai that the
univers:.ty is a neutral institution, devoted to obJective truth.-
But the péople who have power 1n America have pe;vadea this

institution. The university could never be neutral in our present

society... The uriversity ought to be a partisan of the p;rogressive

a3

forces !in society. !’ The Congressmen when on tc state as one of their
findings: .7

T e

"The student's view is an obvious departure from the generally
held public view of a university as an isolated tower that

_ transmits and enlarges knowledge in the process of preparing
individuals for careers. This student's opinion requires that
the university be relevant to ourera and its problems, that it ——
be committed to an active role 2s progressive force. What is
important about this perspective is that it is expounded not by
z minozrity of revolutionaries but by very la.rge n-"'nbers of sincere
and highly motivated young people. " _, .

"They. found th_at with each example of the university's inability to meet

" legitimate demands for chérige more and more students gravitated

toward the radical students' -point of view.

If the universities could overcome their innate conservatism by

c:_:'eating -curricula which the students would find more rele/vant to thé
problems’ existing in the world outside the universities, then it is™——
. possible that a good deal .of unrest on the campus would vanish. At

least the,studénts_ with a legitimate’ concern towé_.rd-thei-r _e'dui:a.tionl

J-:|{f(; - T e 36
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would f:md that the umvers:LtY would indeed allgw them to go into

~

fields of deep soc::a.l concern. We found ev1dence of th1s at a.ll

\' : ;-—»

the < smpuses we visited: Almost all the students with whom e
spoke were products at the‘»'unde_rg_r.aduate_._level..(a;.nd ‘many a.t':the

‘Masters level) of a strict acaderﬁc discipline. Each of them has =

expressed“a.—degree of diss'é.tisfaction W:Lth his' narrow disciplma.ry S

training. ,They were enthus:;ast:nc about the programs in wh1ch

they were pa.rt1c1pa.t1ng and expressed concern a.t the la.ck of such

i . e o

programs at other colleges a.nd universities ih the Umted States- -

5 . = — &

None of these students worried about future careers.” In many

-~ B - ~

instances they 'voiced the desire to teach at the ':un'iversity level -

-

in programs of this kind.

-

NG

It is of pa.rt1cu1a.r interest that a rna_],orzlty of the students w1th‘

= .

whom we spoke had had some experience in the "rea.l wq.rld.'" Some

- ety - - -

ha.d returned- to the 'univers'ity after.as long as fifteen years. At one

PhD student tHis fall w111 be the former Model C1t1es d1rector of the s

.;-J

ne1ghbormg large c:Lty wh/ w1ll be’ enter1ng the: program‘at the age

“of 50 These experlenced $tudents expressed 11tt1e concern over the1r"'

e 'C:,» < - Eed N ,"

future. Tlhey ‘had be“"en w.orking on soc1ety s probfems and ha.-d come

>,
< s

back a.fter a rea.11za.t10n that they needed problem-or:l.ented tra.uung.

]

ERIC

“ == = NP . -
@ such an1vers1ty witha progra.m 1nc1ty ‘and” reg1ona1 pla.nmng, a new /
?‘

f
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"~ ~They felt ‘to a Iarge extent mmmmd

© the fun1ver'!s1t'y;.

themselves.

Ly

N
3
I
!
i

,
&

- 32

been 1nadequate in prepar1ng them to deal w:.th\problems outs1d->

- . I

In many cases students provide the cohesion for the group which

:the facu_lty are unable to contribute. The programs 1n which the

l

E students had a strong'voice in dn-echon and goals seemed to work

th‘e:Best.:: It"was the students that were truly 1nter dis c1pl1nary.

e < ;

With their problem or1ented_V1ewpomt they prov1de an 1mportant
Te— . . . .

. channel of cornn1u.n1cat10:1 between the partrc1pat1ng faculty members.

Because it 1s " the student.,' goal to rece1ve a true mu1t1d1s c1p11nary,

problem or1ented educat1on, they often demand .-there,be a max1murn

amount of in__te.\raction between faculty and students and faculﬁ,r among

oL

It was only 1f the program funct10ned as a degree gra.nt1ng

mst1tut10n that the student gamed the mammum bene£1t The problems

1

€

of such a, Center when it emsted only to supplement the student'

educat:v.on in an acadennc d:.sc1plme were severe.— The students-at

a large Western prlvate school w1th an urban or1erted program com-

pla1ned that oltent:.r'xes they were not able to devote the amount of

5]
C

“time they W:lshet:l> to programs of their Instztute. ' This was because

- . . .,’.Q

many of them, espec1ally the Masters students for whom no degree

- BN T - =

is granted, were requlred to take courses to sat1sfy the establlshed

Q
Al
3
t
3]
14)
A}
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curriculum of their discipline at the same time that they were

participating in programs ‘of the Institute. Because of the program's

flexibility, which included lack of dea.dlinés and e:;aminati_.ons, the

- students-were forced to devote more time to those courses required

" in their disciplines which have such deadlines. Any benefits from

valuable results of a program cohce‘r.ned_ | with environmepgtal quali

" rather than aprofessional is not "echoedvﬂb-}'r the students thems

A
A
A

i

participaﬁon in such st Institute will almost certzainly be ﬁegated
if the student is forced to place his work at the Institute at the end
of his list of academic priorities.

Of the three major roles of the university - education, research,
L * N

S

and the ongoing discussion of problems - it is certainly the education

of students' with problem oriented training which is one of the most

-

The fear that a student traingd in such a program will be amaie_ur
s

47,

These students, éspecially those with extended work experience, -
know that it is not necessarily true that a generalist equals an

- N
e~ . .
amateur. The students expressed confidence in themselves and

in their ability to find jobs affer they had -complie\tid théir university

education. They were excited about their programszt -

)

e
w
¥
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There is strong evidence in our findings th'a{: the programs which

‘Curriculum

‘have control over their curriculum are the most successful. The

b

optimal arrangement is one in which the program or center offers

a degree to its participating students. When this is the’ case students

will not find it necessary to satisfy the academic requirements in a.
department in addition to any which may be attached to the program.
. . »

- Some of the p’roérams’ did offer their own degrees. Others overcame

fhe problem_;i:y g use of the committee or individually pianned
degree. Th';ls, the students we1;e<ai>1e-*to devote their time to inter-
disciplinary%programs é:oncerned with the environment. |

| Ry MWenwl Quality Program should have a mechanism

l through whif:éi’x:'coursés may be crea.ted and added to‘the cgrriculuzn of

the stu?ients. It is néiflixer necessary, nor desiraiale, that the

students' entire curriculum be offered under the auspices of the

program. We are, after all, looking for iz;.terdisciplina.ry prograrhs

and the stuélents sﬁould take advanf:age of the wide range of courses

offered throughout the university. However, it will not be enﬁrely
answered by those courseé_already in existence. Many of the programs
offeréd core seminars as the basis upon which the student built his

curriculum. Ir one case, these core semimrs served as a meeting

~.

ground for interaction between students‘ and fac/ulty. There was no )
: : /- F

P IRF
~ ;

- ] : \A_;-_. /

Q . ~»'_‘ 40 —



- . - 35.-

subject matter attached to the seminar until the faculty and students

”

e T D Y S S AL L L
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-with a £acu1i:y adviser. -

. them in the pursuit Qf,ffheir *.,_ej_'ducatior(i. -

thetn td take 2 wide

tuget}ter—&eci&ed—what—it—sheulé%e; ~In-all of the other programs ... . ____

" students and faculty were free to create courses which they felt

nece-ssary for their education.

Whether.oz; not a ciegree was offered, the students' wefe'alloweﬁ
a wide ra.xj1ge of freedom in deciding up‘bn their curriculum within the
programs. In the cases where"&eérees v:vere offered, sﬁdef\i\ts were
encouraged to tailormake their ov@ _cﬁrriculunj.{, ‘usually in conjunction

O\ne student at a small eastern school

commented that never in his educational experience did he feel, as

_he felt now, that his individuzl desires and talents were taken into

consideration in formation of his degree 'progi-axn. It was at this
- \ N . - - L

same school that the students Cdn:__.rhented as a group on the absence of

vcompetitiaon within the department. They explained that the range of

problems dea.ling‘-’wiﬂi the enviromnenf:waé ‘so»:-la.rg'e that there was
no reason for them to‘.é:‘o'r'npe»"‘té either for thesis topics or for jobs

afterwards. ‘They were excited by the indiéi/&ual freedom allowed

2 -
v
Yoo N <4

o

As students .gfténii_pointe&

B L - o - o - - ) . :
‘out, “absence of set requirements allowed
r - PR . ) ;:.‘ -7 ; ’ o .

range of courses throughout the university, thus .

Ed e

giv:.ngdthem cogtac?: with the various dis ciplines; One student"";é_zi:u’a.rked o

-
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’” that the value she found in faking courses in other disciplines was
——— __i_..—that—s]'ae—was—lea:ning_hﬁw,to c.qurmnicaté;:with,ihose people_ still S :
: lodged in dis cipiines. In no c-ase did we find students who felt ‘
i themselyés unable to competein these disg:-ip],iné.ry courses. ~
It“isv tilrough thig contact' that the stude'nté become truly inter-
Vdis ciplinary. Sincé they had becomer used to participating in courses
F i a"c_fos éﬁ‘_the aca;aemic *sp-eictr‘urr:’lt, they had much less difficulty than
‘i | _fhe fé.culty.afta;ched to the fprdg:ams in comﬂiunicating 'ac‘roés
_ \ disciplinary lines.
E _ »Thévzﬂ'e was séme e_videnc-é t_hat g:oﬁrses offered by s.izch pi'ograms
; \.a:re' tau}ght»differéh-tly thanf‘lv:h‘ose bffered_in -ﬂle.i:raditional acafiernic )
dj:.sc’iplin_es. .Se%ﬁina»rsianq -w‘o;ksléops were f:hcraf.»‘c‘omnioh éourse
| _ structurmg. But !hﬁch rfnof%e so"tl__'xan%in thé ‘l;raditié};al dis cipiines,-
the séi‘riin:a;s te"né_ed_ n;bre to'\;a‘.r'd g'.ro'jup‘ intei’a}ctiéin and '"T group'
eitperiencés: it wﬁs a-\- feélihg_exprers sed; m'any .times .by tl:ze students
, that thgyﬁ;lix_a_d little patiénqé w1thfacu1ty membei's- .v}ho/#‘;ade rare
':'H.apﬁeaf'i'léqces at the ACerﬁQe‘r. Efi;o the extéﬁt ﬂ}at r.-es»é.arc-h was a _pa-rt
.'- 6f_£heilr tfaining ;i'lei)“_students wélcqmed'_it. Bﬁt‘ they étxf'esséd ﬁ;t
- - 7 .they-,did not want a facu}t.y‘\ I’nemb”ezz ;il.;;voli}edir; ti'xe '_C.;enter"v'vho lvy;aﬁw.s ‘
primarily jnter'ested"ig_ his’ own 1nd1v-:dua1 res er;.l:rvchia#d__who speﬁt L
. mo:s’_'t--ofthi';'s:til.:_}é oﬁ 1t. A fé.culty n.lez_';“zber_'m_héaci:{ng gjrriun’der'gradua'te .
“FRIC - *
Sy =
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“the pressure on him was much

‘present sometimes just as a soundin

“that many faculty members had a fear o

- 37 -

program in the urban area at a western private university felt that

more than he had experienced in

any other academic situation. The students demanded that he be

g board for their ideas. He felt

£ this inte xjaction and thus

shied away from participation in such vigorous pi:égrams.

In partlcular, the students should have some pract1ca1 experience

in working out the ,problems of the ''real world.' Whether it be in

an urban semester program or through a work—'study program, this

is exper1en\_e that w111 be mvaluable to the student once he has

finished. his sttldies.' The un1ver51ty will always, to & certa1n éxtent,
: -~

be msula*ed from society outs1de its boundanes. “Only through the

mst1gat1 on of such Work— study programs will stude"ts be allowed the

experience of actual p;}'qblem solving.

-~
T~ .
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b 4

THE ROLE OF FEDERAL FUNDING . C
y : } ' ‘ ‘
£ In considering the role of federal funding in environmental quality

sy e Y

programs it is important that the Federal Gévernment, and specifically
thoée agencies concerned with problems.of the environment, not fall

N - . - -
into the trap of fuﬁding disasters and withholding money from those
E-rogramswith the gi‘eatest.‘chanceshfor success. A common com-
=
plaint we heard at all th;e universities we visited was that there was
a general lack of funds available for such wide rangi;xg interdi;ciplinary.
programs. .What the hveads of most of these insi:itutes. found themselves
doing was going throx‘;igh a process of genteel lying and cheating in
order to get money for their progra;ms; ' Oﬂ:_en times, it was

necessary to emasculate the programs in order to suit the speéiﬁca-- -

&

tions for federal funding.

Y

We have not atteni?ted a detailed study and analysis of the

. Federal Government's past efforts to fund interdisciplinary research

and education. Such study khas been made by Dr. D. E. Cunningham /
: under ﬂle&uspi'ces of NASA. _At our request, Dr. Cunningham agréed

to summarize his findinés for this report and his summary is attached
R o
as appendix 1. -His findings have helped shape our conclusions &nd
. .- . ' “‘ -
. Tecommendations. ‘ : |

T e R e ety
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The most common method of funding is throu‘lgh individual

research grants or project grants. What 'the Federal Government

s
-

is in effect doing is encourag1ng the creat10n of "paper institutes.'

R

- The mouey, usually in the form of project grants, is. awarded to ,

the institute and each professor quickly takes his share and returns ,2*‘"

?

to his depart:rnent for his md1v1dua1 research. .After a certain

lencrth of Me the p\rofessor may be expected to return w1th a neat -,

paper- of research results., This can hardly be c0ns1dered as a

sans;"actory model fox. mterd1sc1p11nary res earch and there is |

cert;é-t.inly no provisipn for thi training of qualified mdnn.duals who

wil].»:-deal with environrr;ent_cr for the-on-g'oing ;'lis cussion of environ-

'xnenta.l problems. In eéssence, the funding patterns are _not.’dema.nding .- .

of any commtme,nt by the institutions. "Any interd:is ciplinary i;vork /

winch exists today is largelv a result of sheer will on the pa.rts

H
<
¢

the part1c1pat1ng jndividuals. R

e

Another result of such funding patterns is that therz is a lack - - N
. hd
<

onh.nu:.ty, of research and of training. (jnce the project has been

\'\'&""'“"I'“I "-h' ..
LN

W

s comple..ed the facuity members working.on it chsba.nd the group and

1A -
\.-

. seek new fu.nd:.ng for new projects. Thus, the_faculty‘ members

53, FPAT VA - ALY T Y ey

i freceive an excellent training on how to fill out federal funding

d

applications. ) : o /-

, R 45
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One myth wh1ch ha.s been built 1nto the °ystem of federal fundlng

A}A

S -5 that res ea.rch and tra1n1ng can be adequately separated. ’Espec1a11y~

in tKesz,}nterdwmplmary areas th*s is Just not the case. There have

o

Abeen a few tram_ng grants for 1nd1v1dua1 students who wzsh to pursue

o

’ -

T i A_ T Apart1r*u.1a.r p.rQJeCtS- B_ut‘holw can_ t_hey_,be trained in the area of

2

L enwronmental quahty';if there i's‘ no one on.the -fah!ﬂty of ﬂle'un:.ver'sﬁy:
H ) ‘C;:} IR

: to tra1n them‘? These tra1mng«érants force the student to 1dent1fy

- i
x :

hnns elf w1th a parncular acaden:uc dlS c1p11ne and often t1mes he is

d1verted from‘ha.s orlginal_ purpose' and ‘the purpose for vc'zhich the~

. . training grant was“'a\yarded." . B

- | l
is3 . -

The funhding -patterns .as tl-le'y' exist today do not seem to promote

an mteraction betwee‘n' the 'fun'ding agencies and the. univers1t1es -

an interaction which could prove to be reward:mg for. both. .The :

students could receive valuable- exper1ence through conta.cts and

work vn.th agency oIf1r~1als. Espec1a11y 1f a program is to be o i

. ,’\4

L t.‘rowler-'i focus ed students shouId be exposed to the problems mth

. wh1ch the: Federal Government is faced Further, many agency

off:Lc:Lals could benef1t from the new 1deas wluch comer out of the

mterd:sclphna*y programs 1n,env1ronrnenta" quahty

e

There is a'broad need'for progxam:matic support for these . -
e . 2 - - N . . - . N ‘ : ~ . ‘
"‘ environmental quality programs. The Federal Government must T

. X
RS :
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 will begm to d:wert money 1nto the program

- 41-
attempt to select those programs which have the greatest chance of
suctess. According to our findings, this would mean that the .

Federal Government should look ior programs which have a strong
l -

3

_hand in the faculty reward structure\and cver student curriculum.

In addition, -the agencies intending'to do'the funding would be wise -

'to look for a 'strong administrator with some overall responsibility

for the progra.m..- It is usually through the pres ence of such an

1

adzmmstrator that the program has rnanaged to establlsh itself w1t1~1n

the umver51ty structure..
&

The Govermnent could play an important role in the institution
of these programs by contrlbutlng seed money for the h1r1ng of

fa.culty and for planmng of new programs. Once the program has been
. [ ]

" in exlstence for speclfled length of tune this money/could be replaced

o

AN

" by money ‘from the university. But money, which is so deSperately

‘needed for the instiga_tion of"a.ny such institute or ‘pro'grax__n, will

most hkely have to come from the Federal Government smce most
un1vers1t1es cannot prov1de 1n1t1a1 fundmg. If the program has a
good faculty and a good pla.n of actlon, and if it can begm to attract

students, then thrs is the recipe by whlch state and prlva.te sources ,"

’

It m:.ght also be wise for the Féderal Government to establ: sh-

some pohcv regardmg educatzonal. mnovatzons in’ such programs.

U ':' . - .

vy
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|

Some educational money should be applied to these new interdiséiplinary'

. - PR e .
areas for -expeliimentation with new methods of teaching and research.

This would not ];\e\ c.oatint;ing fundiﬁg'bqt would pfqvide for the
) prepa-.rationr' of new rﬁéfhozis .of tbe;cl.ﬁ;aé, course materials, a.nd
ﬂfa-cult‘y fi'ée'tithe to pr»epare_b_._innovatiéi‘i's.

Student funding slic;uld' not be ignored. The Federal Government
and many industrieé aré desperately in need of fﬁe people who will
ke trained by _1.:'i1e program. It rﬂay \;veil be that -these people are as
valuable to séciefyz as those in th.e iﬁedica_l s;:iéﬁcés and pérhapsv_the ‘
rFederai Go"\rer_nr'z.'xent'shou-l:.d provid.e si-mila'r incantives and support
for them. One common thréad‘ we found amocng the.students in all-

' _ . . <
th'evprogr-iams was that a majority of them returned to these programs

-

after an extended amount of time of outside professional experiérlc_e.
) Maﬁy of";them -ha,d wives én& childlfep. and were giving ﬁR lacrative-
jobs in oréer to return to the university. The' F edera_l Govéfnmentr
should consider fundlng support for such pe0p1e. Continuing and
re- educ;atzon of such expenerced people is in the best 1nterestl of
;oc1ety. Currenﬂ_y_the amount of money they receivc; on training

grants cannot adequately étip ort them and the1r fam111es. We do

. \\-
S .

not want to pres elect outthse people who have valuable expemence
\ = -

to contri__.bute to the pr.c_igrar_n. 'I'lus 1s, in effect\ what 1s ha.ppemncr

. |
AN 'i'.'.-' L - . N

e N a8
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when we offer a graduate student with a wife and two children

three thousand dollars a ye'ar'.._ It is not necessary that such
The work part of
-

gtudent support be only grants and loans,
~

the work-study program could enable students in proble

oriented prégrams to earn much of their own way.

—cherly
i e —l\

\ li . -
. o . o

.
.,
™
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FINDINGS AND RECOMMENDA TIONS

We_»conclnde__ from the above that the problems are serions‘,A '
that faculty az:d students are avallable for some new and“lmag1nat1ve
- efforts and that present federal fundlng pol1<:}r Works in hoppOS1t10n
' to fundlng the kinds of. efforts that seem to be successful

~—

We recomznend that the Federal Government support formation

" of Schools of the Human Enwromnent at colleges and un1vers1t1es.

These programs should be expected to var)rm the1r emphaS1s irom

u.n1vers1ty to u.nlvers1ty and from reg1on to reg1on. 'I‘he1r common

purpose, however, should be p-roblem-focused ‘teduo'::at.ion‘and research

?
i
1

directed toward peOp e - !uelr neea &nd deS1re for a sat1s‘£\y1ng life
S _ , . -

in pleasant surround:r.ngs. Such schools or programs can bng.n
. ! Tine . '\ R . . ~
the task of prov:Ld:Lng tramed profes szonals to work on en:nronmental

[ o«

problems help to def:.ne what is pOSSlble and how to g.et it, and

prov1de opportun1t1es for the Justv.flable de gire. of many )oung peoP/ |

- to devote the1r attent:..on to enw.rcn:xnental problems.

»

'I'he Federal G0vernmth cannot start the..e effoj 'alone'. -4College§ e

° enviroﬁmental, ’

and um.versﬁnes should exn1b1t fheu- cr ,m-‘_]”: 7 tmu‘;:

programs mth people and funds, In par 'cular we recommend that

-~ ~

' euch programs meet the followmg crmJ\a = L

(a) Substanhal or compl.ete control of. the facv..lty reward strucmre

- - . . N - A PR
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3

(b) a relatively free hand to be innovative in introducing course

material . educational progr‘ams, work- study programs and

curr1culuxn requ1remenf:s for degrees.

(c) The focus of env:.ronmental programs should be exoer'ted to

vary from 1nst1tut10n to 1nst1tut1on and the fundmg agenc1es should .
ascertain only that thére is problem focus to the act1v1ty (whether ' o

technological forecasting, 'pollut1on abatement, urban .pl_amnng,

long range society pla'nning, or amuxnber of other c0nt1nu1ng problems. )

We recommend that fund1ng programs mclude at least the follomng

1tems (but not neces sarﬂy be limited to them): ) "“ . . - -

o ;. ' /

(a) Continuing core fund1ng~~for the program as a whole. C o

e e

These funds should enable research and educat1onal ac4:1v1t1es 1:0/go

o

on at a modest level to be supplemented by pro;yect fundlng both i "

e

N from the government:and from pr1vate sources.” ‘ cj.v/; s

“‘* L3N
-

“(b) Seed money for faculty salarJ.cs *is 1mporta.nt since

in the 1mt1al phases of the program pr1vate or state m‘omes a*e not
: \
ord:.nar;.ly ava1lab1e. ‘As students become engaged in such programs

Bad - « : -

\these 'funds can be expected +o be replaced by those from other sources. :
« ~

Inst1tv..t1—ons should d1cate their w1111ngness to seek such sources. o

.

e (c) Seed money for educat1onal 1nnovauon. As we have t 1ed

- . : . - . =

to make clear above, x.ew methods and chmques will be necéssary to

I -~ . i
-

do problem» focused educatzon in somew"'a.t cﬁfferent ways than tl"at T

N “one in the traditional academ:c d1s c1p11nes. It is 1mporta,nt St

ERIC . ~

mc‘lucatxonal matenals » release tlme for. as;\ity, Aand otl'r'er expens*s . -
PR i I _ ‘»/‘—* <&
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be funded so that th_ese innovative efforts can go forward as rapidly
as possible.. Furnds for such innovation may already he available . =

under programs author'iz'ed for the ,Office_of Education, ' HEW.

2. We recormnend that work— study Jarograms for both fa.culgf

E.

\ -~

and students be a prom:.nent_pa.rt of envzromr‘entaliro&“ams. In

the effectlve progra.ms currently underwa.y it was, obv10us tha.t”the

A' -

_ rea.l iife experzences of both fa.culty and students/a/{ed an 1mporta.nt

/

' pa.rt m the1r contrlbutlons to the programs- and to the educa.t:.ona.l

L

PR

N

- in renewi.ng their cohtacts with the actual prc?blems and should be

- . z - ] (.
~ o “

S experience's of th_ems_elves‘a.nd others. Smce we a.re concerned’

o

with ‘rea.l-li.cfe pro't;lems it seems obviou:s_, and was borne out by our
. &3
study, tha.t work— study progra.ms are extremely useful. _ 'I‘he)r are.

&

useful to theé students as pa.rt of their educahon, to the faculty, -

" . . s
& -3 -~

of cons1derab1e use'to. the governmen" by brmgmg in v1gorous faculty

~
-

and students for short per1ods q,nd returmng the1r own of£1c1a.1s to the

»__.un:n.vers_g,ty both as students a.nd as teachers. ...

-

R * —

3. Student educational supportis essential as a part of environ- -

mental programs. “ﬁrhil,e6 soihe training grants have been available

' under prev:Louély ex1s1:1ng programs they are generally a.m1ted in

“

scope and torce students into, d:.fferent career pa.tterns 'because of

o ,the la.ck of conﬁnumgxprogra:ns that they can 1dent1£y wzth

o . . ~
. e B . .
~ o " o . . . . -
= - . 52 )
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Student support need not- be in ‘the form of grants or- scholarsh1ps.

Loan programs would be appropr1ate as would )obs at- attractrve

. rates of pay dur:mg the work part o:E work- study programs recom-{"

mended above. We have concluded that reeducat1on of profes s1onals

S . - 4
from other d1s c1p11nes cr s1mply self-rene'wal of those pra.ct1c1ng e

profess1o:1als related to the enwrom:nent are a pers1stent need

7

(see,. for example, descr1pt10n of a man of flfty returm;ng to one ~of

B N L2 .
8

the uni'(?ersities) For those 'mdergo1ng reeducatron or returmng

\

in m1d- career higher support levels would b'.., necessary smce they

‘

E:ustomariljr have fan;p_ues ‘demanding’more support than a single,-

e - < .

a B <=
young student. . L - o M P

7 ),3 i : = =

o, Recomrnendmg fundlng levels. We have felt that the ‘interest

and the able profess:l.onals a@re ava1lable to expand the present;ly

7 : 73

‘ ‘_leﬁechve efforts by ten to a hundred times:. We conclude that

P

somewhere between ten and twenty rna.Jor umvel 31t1es have’ programs

suf£1c1ent1y far enough along tp be ready for tund;ng. The eost of

=

- ¢,

such a program depend:.ng on size and extent would range- from two
. { & o
hundred thousand to 9oout e1ght hund:ed thousand“dollars per year~

3

mcludmg all the features mentloned above. ]’.naddlt:.on, we recommend

E izl

plann;ng grant support for so of the two hundred or more umvers:.t:.es =

e =

‘who have expressed vigorous ...nterest m thls area that are aot -

suff1c1ent1y far along to offer a deﬁmte and fundable program. Such

ERIC -

4‘..
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pla.mung grant support pro'ba.bly bhould be $50 000 cr more for a.

‘m111:on dollars-be'devoted to- this program at’ the Outsea.. Beca.use

_43_

one or- two yea.r per1od. ‘This we' recomxnend that- approxlma.tely twenty

-~ . A .
< [ v

certain aspects of the program should dirnini;sh in co<'t after the

¥ - - -
a1

initial gra nts 1? is not 11ke1y tha.t these funds need grow at a substant1a1

rate in the f1rst few years. J.t is ou- firm op1m.on tha.t the government

""’would get more return for its money. in programs of this sort than

they-now get f¥om some of the ékisting training grants and contract

. Tesearch. (See-Dr: Cu:iningham',s ’_corn,meht'sl on this _po_int in Appendix 1.)

—_— - - N . 2

- Therefore the_frec‘on:gnended ‘h;venty million dollars does not need to

" be entirelv new n‘loney; “A’crude estimafe is"’thaft about one half would

be—rnew,money é&ld a.-'bodt oﬁ:'e. haH\-_.could be diverted from existing fu.nds

L4 Ry

/-_.

expended under tztles rela.ted to the env1ronment. :

= 2 -
B = o

i Fundingrprocednres-s-should'involve--those agencies mth a mission

4

- for’ p‘roblerﬁj_s of the environrnent. ) 'I‘hey should certa.lnly include the

""Departxnents “of - Intenor';’ 'I‘ransportahon-' Housing a.nd Urban Develop-

ment; H_ea.lth,: Edu'catiorg ahd Welfa.re; Cornmerc,e; a.nd"' Agriculture.- '

\‘, L °

The Na.t10na1 Sc1ence Foundaﬁon should fund programs tha.t are not

spec:.ﬁcally part of any a.gency respon51b111ty but show promlse

a,for the future. _;[‘h ‘encies mentione‘d ‘ha.ve been notoriously '

\\

—

meffect1ve (wa.th a few except10ns) in ivndmg mst1tut10na.1 a.rra.ngements

B
o

~at unzverexties, We therefore recommend funds be a.ss1gned by these

L3

ERIC E- 1§
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. agencies to this prog‘y:-am and that some senior people from these

agAenc.ies be brought together undex _the policy guidance of the
. President's Enviro?z’nental Quality Council with representatives of
- ’ . .
'NSF, NASA or DOD to take a lead role in the initial funding in a.

commorn cffort embracing all the agencies. Eventually all the

- !

- agency members should return to their own ;é,gencies to constitute
a Bureau of Institutional Funding operating directly under the
Secretary of ‘_th/e Department. Such a funding arrangement appears

_to answer most of the past difficulties p‘ointedb out in Appendix Iv

§ -
\
8

PR

x.;!
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APPENDIX 1

FEDERAL ADMINISTRATION AND SUPPORT OF

UNIVERSITY INTERDISCIPLINARY RESEARCH

by

D. E. Cunningham

Introducticn

It 1s evident that the vital problems being recognized now,

and which must be solved in the future, possess a degree o.f
h1therto ux@own complexity. To successf;.lly solve these problems
new a.pproa.ches must be developed approa.ches requr_ng use of
coordinated a.nel integrated disciplinary knowledge. As is a.lwa.ys

. the case, trained manpower is needed to undertake the research
neces sa.r; to achi.e.xa;e solutions .'to these pressing problens. . JI‘he
uni's.re.rsitv as the producer of trained rna.npewer ‘and conductor' of
research must be mvolved and must respond to the cha.llenge

presented by the new prob}.ems--m fact, to produce adequa.tely

trained manpower the university mast be deeply and'act}Vely's '

involved in research, both basic a_z'ni”applied, in thefviml'iafeas j

of concern. -

These complEx "problems are national.in scope and sc the federal

: and local govemnents heve an a.ba.dlng 1nt -est in tbeir solut:':ons.

~
~

‘e 2 la.rge extent tm.s ;Lnterest *w*ll be expressed thro..gh fyt‘ancza_l

| IU
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interactions between government and universities and it must be

; . - - M
. g

recognized that it does matter in what form the financial interactions I

[

take place. " It can, indeed, make the difference between progress
- in spite of the system, or progress because of the syste‘rn. It is
clear, too, that a single ?Eunding technique will not be appropriate

. for all approaches to the broad spectrurn ‘of problems--for as always,

v

some problems are broader than others, and in some adherence to
rigid time scale is required, others do not have the same require-

- ments ?K\e\dlacy. Implied here is that the funding technique used
1 ;

may need to change as research and development efforts reach :

different stages in the problem solnﬁon cycle. Administratively, \

. /

. ' -~ ‘ : .
Various agencies of government have atternpted to support

this fact presents difficulties.

mu1t1d1s<:1p11nary 1nvest1ga+10ns durlng the past ten yea.rs. The -
P U .

»

effects of these efforts have been mlxed. In part1 cular, attempts

to mvolve the dlS ciplines of the social. sc1ences with the sc1ence-

PO

p ‘ oriented d1sc1p11nes have been -abject fa-lures. The neces sity for A

18 et o e e e A ey TR

developing meaningful enterprises rernains, though. Porha.ps the

reasons’ for fallure are connécted with the response hme--that time

.
“~

‘which an mst:.tutlon ta.kes to ''react, " or change—-rather than with

) the approach Perhaps it is a fact that the truly 1nterd1sc1p11narv

o
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.unit in a university is alien, -at-this time, to the dis cipline-oriented
structure of the univéréity. ‘Perhaps the problemnis to be faced have
ﬁct’ been defined'preaciselysenéﬁgﬁte allow an 'inteilig ent éppr@a ch.
Or, peﬂiapé the probléms so far encountered to not require the

_ iﬁabilié’éticnéf ‘résgufées across thée board in order to é._c:hi‘evé !

" tgatisfactory' solutions. . There are ctherpbs sibilities, almost

' 'as many as there are problems, universities, and pin points of

. federal interest and to be complete in their énunciation would be
" impossitle.

s

saEmEt

What will be discusdad in this paper are some of the adminis-
r? N - ) ) . = *
what the pitfalls are, and to'a limited extent aﬁapp:aisal of the 7

~sort of problem whcih each might be g;épécte& té deal with _mr:sxt'

<7

I

" a_,pprépriately?.’ o : - R ’ | ,

One further point should be made. This‘is that what is said.here

kd

is said from the federal and/or state gc:;vgrnment point of view.
It does notdiscuss the administrative iI?tch which shouid” ide’allly
6ccur at the university. lt;s:lc_»e_é not take into account-the fact that

the reward system for the indi;viidual faculty member at a Uni

" is almost tétaily @ggared ’tp:,inté:dis ciplinary activities. And it
'does not take into account the effect ,a'g;,m‘é.ny.ye'ars' of fedetral « ’

deahngs a;ﬁzd support aﬁiméc‘i- at that 1nd1v1dua.1 fééﬁltj membar 'rathc?f

CRRIC e e e

-, R

.

t'i;ativé formats which haveé been used, why thevy have been attémptgd,_

K
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© than the university as a whole.. This latter point cannot be emphasized’ K

. this response J;ép:esenté a total :'cz:hange 1:11 expectation to that which

, was cultivated in the past. It will take time to br’eakltilis_ barrier,

. with in some detail in the'main body of the report. )

. :
Administratiye Formats - .

too much since, if the government desires total university response,

L&Y 2 - A

- i 4

L

and bréa.king it will not be an easy task. . (These points ar.é,'_deait

] - Ea

There are at least seven distinct administrative techniques which:’

!

@

A

have been used'in the past years to fund and stimulate interdisciplinary

"i;'ﬁse‘arch on the campus. All have features appropriate to particular

niques will be discusséd in detail. C e

problem solution.. All also have drawbacks. Sevex_‘a’ié‘f these tech-

P

.To establish a framework for discussion,>the approaches so far

used might be broken into the séPen categories listed below. 4
v . <2 B . - . o i . "X-j . R Lot ";H

1. Mi‘s';sim_i Oriented Blagk Grants

/ =

[y

.- . \

3. Réqigest for Prqpoéal, (RfP) Sc;licitai_:ian e

"~ 4, Agency on-gite Exténsions

5. National Labériatéry I}ix}glver;@giit ' L

6. Establishment of non-profits R fg o
7. Use of personnel through consultants, WAE'(when actually
‘emijiéyed),‘ Pé%sﬁ‘ﬁal cgnfﬂbr:a.i:*gs, etc. " ; A

la

: InSti_tﬁi:ioha‘.’"l Grants (Vb"'aséd on some formula) ‘ L



o S I AP
- e : ‘ )
; Eac:h D;E the abcve has been develcped in :espanse to certain /
s g? .

néeds | ch apprag:_ia‘te ea“t:h Dfo;ll is to studles of the bréad/

APréblems of today is not wellimdérstgad Lét us 1oak at what !/
o . . j
the detalls of each ty'pe are. . ] o e e ' a-_i,‘/ "
Ii?l'iséicn“()rientea '.El;zickvf:rrant‘s‘ - ' i ) | I/ L
Iifiihié técvhn{quea 'universitv is éékéd fc devise Va t: m% which -

3

is in caﬁscnam‘:e wrth its m:.ssmn Qnented agency spansar ?n*n

{
e
5

. The theme i!é surrcﬁﬁ&édxhy the: c@ntr Eutmns of 1ndiwdua1 £§.cu1ty /

A an& the u-tegratmn of the theme is perfarmed at the umversﬁy“ ]

generc\.hy by a CQTﬂﬁllttEe. Fu_nds gc: from the agency/tc: the
s oF e .
11111V§I‘=lty Where they are d1sburs ed b(y action af the/ ccmm&ttee.

" In Prl'l" c1ple this scrt of grantlng techmque 1nsures t’he cccperatlc:n

of. thﬂ urnversity and the agency in pursuit of apprcs‘prlate mis sion e
c:riente_éi re’searféh’ and t,rafipingi -P_:Q’blems;arise _—at_’both the .
u.mversﬁy and agency sides, hawever. Atthe univgr’sity the lack

_ of a real management S"'I‘LCtuI‘E beccﬂ‘nes ewdent Fragmentatién

/
/" ® ,;—g

\\ of funds, lack of educatmnal 1nvc1vernent commumcatmn dlifmult:,es

LD

both w:.th the’ agency in questmn and within the faculty 1tself are snme
C : ~. -’f‘, :

Qf the factcrs whmh result frorn this lack. - On the agencf 51de,

problems cf mafc}ung agency‘ m;ssmn to the autpu‘t cf the unlverslty'

'\

- is partlcular]&y alffmult.. The results supphed 1f ‘[‘hey‘ are worthwhﬂe,

%

R AP Wit



point the’\g}éy ‘toward the future. The valué to the cper%.tiﬂnal side
of an agency is minimal since its concern must be frdzen to some

time in the past. It is not evident to the ope rating personnel

of the agency how the block grant funds contribute to their fuﬁx;rfe

.. -jsucr:e;ss, and they are sure.they can spend the funds more W'i“sely;a; )
‘and certainly they c:an ‘fIéﬁl@thEiJ‘f 'pc;ai_nt of view. The "middle mén"’-—

t’_he administrators of these blaf:ék grap:l:s‘at thé agencyl-—find them-
. v o . - - ’
- salves in a dlfﬁﬁuit\ 51tuat1an and in a t1me of statlc or declln:mg

\‘Z” - - ';_r’,«'

\ budge‘t have Iittle- c‘ericzzéte tc:'i p’c,i.nt to asfthé result gf their ‘prcgrarns.
’ - - - F - ; . .

Many agencz.es (NASA in the Sustalnlng Unlversa‘ty Pragrarm

DC)D in Themis, stc, ) have attempted th1s approach and the results |

have proven less than outstandmg. Perhaps the -umversﬁles were

&,

not i‘eégly ‘farthis type of fundmg, but Eerh DS they are now. Perhaps
the r?gai_'prcbléms to be faced must be more delineated and the time’

‘to expected réspans;e' be 1engthéned'tc corfespaﬁd more with the
Lo .
\ typical delay times encauﬁtered in unlversﬁlr;s. W‘hat is evident,
B ‘-f B

K thcugh ¢ is that thlg technique has: Ielped to Praduce some umvel/'/ty ;
Lo \

o .' gr@ups;gaﬁpable of nnde.rtak;ng and pe_ri@rmmg 1;;11Eérdzsc;p11nary-
research--not enough, by? any means, but spﬁje that do praﬁ;dg a

s . possible ba_aé for e%épansicnn, EEET o h \“

" ERIC



Factors of the drélla;r-size of these grants in relation to. tsheir’

hoped for affect must also be GGnSidEréd- For example,- Dsf the o / ‘
) : !f f g ,

cast of produc:lng a slngle student with a PhE is of the crg‘ier of . _ |
. E I ot

$75, DDD then tbe 1mpact c:f a $10D ODD grant or c@i‘l"’ract will m)t
. L ’ (; / : ’ . fl{ . "
be large in an iMﬁediate sense.r Furthar \l’;owimuchf agency

: , : . /

effart can be expended in mcmtanng a $1OO DOé\Jgrapt - zerta1nly | \
. . . . / - i - \ } )
f no’c an excessive amcunt and 80 c:gupllng between a/gehcy and o

umversﬁy suffers. There a;::e many, more c@nsﬁeratmns é‘;t this R

ty-pe, but thg abave are two c:f the rncst glgmflcant

Institutlcmal Grants Based on Fcrrrmla
_Here recognition is given ta’the_ _fac;t that an institution per-

Sk . . s R i

forming research in some broad area, e.g: health research, -incurs

costs ngt',iégve_red by the surﬁtgta.l of 5ﬁ&iﬁdual grants and contracts .

~

it receives and further that, to be most fé;’fectivé,i*'sgme_ :j.!*ri;sk“'
©  capital té_'seed’: new research must*lbe a'%failalﬁle;; In order to supply .

funds of this type an agency may take as a base for an instifutional
‘grant s"gérrig,perceﬁtage of the total dollar améunt of active grants

RS

» and caﬁtracts, pe:hips rﬁatching ar.i initiala;xﬁcunt of funds and then -_ o .
a decxeas;ng Percentage c:f dcillar /arneunt aver that, and award - SN
funds in this.fa.shion. ‘I‘he taclt ’understandmg is that these funds

,:’ : : e , —_—

will be used to develqp fu:rther_ é’a;l;ability in broadly specified areas. -




:F’a:l '_,:.;’3 ) 5_8—‘v' gﬁ_,___,é

i

In this Wa}y the capabilitj of an i_ns!titi.’l_tién to function in thesev:ttal e

' areas may.be enhanced. - e
" Unfortunately these grants sufferfsif:;m three deficiencies.

: Fifst,* no indiqaticn‘éf \z;hatl the funds ?ﬁight be'u‘se't]ﬁ for is requiféd“

/ no’ therne is estabhshed except 1n/a very general way. Secgnd

/‘_ because there is qulte clearly a crlsls in the funchng of hig}ier

. education, such instltutional,'grarits. tend to be stead oit through

the general funds of the university. ‘This spreading mi oht be,
defenided as a way to benefit the éﬁucatiqnal institution and res earch

_qﬁ a broad basis, but it is définitely not as a stimulus. for inter-

o P

éiscigligng; research., Third, where there is a spending céiling,.= '

as irﬁp_@se& by theé National Science Foundation during the last
. two years, these institutiénal funds are the first nqt to be spent, . .

£ . , . . PR

gince the internai préssur:efs suppliec’l by NSF-sponsored project inves-
. tigators is intense in camparfis oh'with’”the desire to s’pend mcﬁéy \
for which there is, ac best, a vague general plan for comznﬁeni‘..

Request fér Propasal SGl“CltafIOﬂ (rfp) A e

: // The rfp is one of the classic fcrms cf ccﬂtractar sahc”tatmn. :

: "W’hiig usvally nat;us ed in the perforr-mance f::f. work of mo:‘é be.sic
research type, there have been cases Wheré it ]:iafs:bée,ri.. _Usuélly |

) ar broad task is defmed in a par%iéﬁia% '_aieafand the solicitation - |

\ : v/
% \ . ’ ‘\ liﬁ :b‘



snd Iﬁrgiﬂ Whi(:h sﬂéiety and its elected 1epre5entat1ves can select

i)

: pler‘lss tO" becarne part ‘of our pahcy‘ and natm-nal gcals. The‘

féfeht esta-biishnlént ‘of the Pfesident's-Coﬁimittee on Naticrnal Goals
i8, 1h Pg,;rt a recég‘maon of thls shortcgn‘nng, The 1n;rea51ng
cﬂQnCErn of the yaﬂhger generatmn £o»f ﬂ‘lé future quality of hfe

in Arngericd suggests tha,t the universities ‘could pla.y a very 1mportant

e
]

\Perhaps eVen a- cruc:Lal part in such a w;de ranglngf"i:ubhc chscus s:t.an.

-2

';’I'hu& wé c&rta:mly ought to 1nqu1re as'to whether Federal funding

pﬁll't:ies could encﬁurage ﬂns discussion forward and as a rninlmurn :

ask that FEder;l-"funding EGI‘IC;LES' do not dis courage such m.s;us_s;cn—.

Critaria for Evaluation
LT —_—

* What is it we expect of universities?;- Can' education be 'allithiﬂgé

= ¢ . . . -
—

£0 all Pg—aple? How can one maiatain rigcro&s sta‘nda;:ds?. The

'Lihlversl‘tles ‘can never re.?-pcnd to a. cr151s' An interdisciplinary

—

edutygijon \vill S,E-Ci‘ificé rigor These queshons and statements,, \)

Whetheg {fom faculty, students, or ordinary citizens, :;ommonly

Gt‘:ﬂur F-E‘Lther thard try :‘tﬂv‘aﬁswef thém'on,intuitive gr%unds we set

5y

out tg' Bj;arnme sei‘ne 1nst1t\:t1c>ns w:.th on- go:mg prcgrams rela’ted

to ﬂle Epﬂromnen‘t and c;':f multldls c1p11nary cc:ntent to 1nqu1re haw well_, :

ER . A ;—*"“

the?havswcrked . R L I g

It became c)bVlDuS early in the. study‘ that two c:.tﬂ:eria were af

slg"l;flc:a—ﬂt 1n¥ereSt when exam:.mng the'iggigmng prpgrams related to

‘the ¢ Envi i?hments 7



participated in the faculty: reward structure - including appoint-

ment of faculty, promotion, salary, tenure, and other benefits

1

afforded faculty members. SR —

{2) The degree to which the program, ' ‘:?eﬂt,ér‘s or whatever -pailriti—,v

’

cipated in the generation of curricula,; degree requiremernts .*

and new or innovative approaches to education for these multi- -

.

disciplinary problems. - L
' If a'program héd no influence over :_eithé;r‘cf these areas we found
it to be ineffective and po;ﬁérléss within the uhive’rsity'{ Its contribu-

tion to education and public discussion was very limited even though

. significant research rﬁ,ight have been done by faculty members. We

kvra.lst: e;ga'Iﬁined the re;liéticnshipjcf such prcgrams tc?rrealvwcr;l'd% :
prabiems (thro@gh- work— study Pi—bgrams or other mééhapisms) and ;
: thé ﬁegrge*éf Iﬁarticipation by s{f;,u.tjle'pts ‘;éuc‘:a.tianaliyg in :eséa'ﬁ_;h,
‘and in the ,fc:.::—’rnulatian éf is@liéy for the pi;t::;grarii,.

'jC.")ne furi;.lﬁgr \;{D:jd{&bput‘stlide;l:lts 15111 t:_!_;de:.' AU“nres‘t_on the

'cai‘npu'é héfstiiee,p f@rcefullyhrcn:ghi‘:_ home to us by the neiws.pa,]'?ersx A
and television, vet;thcse of us beyond student age still have some -

dif)fivcﬁiilty in ufiderstanding exactly what is. happening on the unive:sity.

. campuses.: The problem is a complex one, but the following comment
by i:hé.ﬁiié_nty_etwc‘ Republican Congresjsméﬁ who -ﬁsited fifty campuses

P

ERIC © .

£y
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e 'tlluringthe spring of 19(;9 Eriaﬂy summarizes the nature of the

pré‘bler_’n:
: .. o

- ' "We came away from our c:'ampus tour both alarmed and
‘ encouraged. We wete alarmed to discover that this
problem is far deeper and far more urgent than most
realize, and that it goes far beyond the efforts of organized
: 'r;valuhcmarles. ... - Too often, howeyer we saw their
1deal1sm and. concern vented in alrnless QI“ demructlve '

- ways.

pmachn

No reascnable man ccunte;aances Vlcl‘enca‘ Ne=-¢erttheless,s direct

at rnpts to Suppl ess V;Dlence are deahng w;th symlptanlsi “fiot,

hY -
cause§ Sc;m.ety' rnust respgnd to the searchlng questhns student.-.

S .
are ajklng. Praminent among these are the :cncern about t’he

environment and the E‘qualitjf of 1ife_ A concrete way that the govern-
_ ment can express its agreegieﬁt about the seriousness.oi ~nviron-

! rnental problems is to do what it can to encourage students. to work on
these problems. We certainly deéfierately need qualified professional
people.who can help us solve the serious problems besetting.our .

El

. . . R [ . ) Y L
. : jow . N X : . ki o7

physicall e‘nﬁrcnnﬁe_ﬂt; The Répﬁblié'ah Congressmen ag’ain state:

A “We fcund an encouraglng deslre on the part of many students
to do’ samethlng to help averccme the problems of our

society. ‘This dedlcat;an ‘or comrmitment-to help others is a
hopeful, 1mpartant area which should be encauraged "o L

¥
. e

In the dis cussion and :ecamendatians that f@llcw we have tried,

by talking dlrea:tly to students 1n\ enwrcnmental prgg:a:ns, tcn detennlne

t’heu* reaCtioﬁ to these programs and ‘to, obtaln some 1dea whether

' 1n addltl.en to. be1ng effect;ve, these prcgrams answer the deep and

f=id
e

| Rg( ;ust;lflable wmh of the stu;de' ts ta help in the sclutmn of - our prable::gs.
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What the ac_adeﬁﬁcs see good aEtﬁ:u@\ this scheme can be briefly
stated as the less\éi}ingoi prés_sures to change universities in

- short periods of time while at the same time allowing a university

responsa to the vital problems of the day. The approaches that
are effective might be absorbed into the university structure

itself, after the period of test.
. ‘;.;\

7].\'Tétioﬁ:a1' Laboratory Involvement 3 e

The various national laboratories are certainly a potential

%
Al

réscurce :.n the gene:ial develcpmeﬁt (j£ means to cope w;th the

iiev# _p:cblgms'.z They contain talent, e‘quiﬁmeﬁt;; anérésgurces
whic;:.h «:euid_be of great imﬁc;rtans;}in léontribuﬁgpé ‘to efforts of the
nezt’;ten years. There are, hcwe'ﬁréf, rnaanjr ;pi“cjﬁlems inherent in

the structuré of national lahoratories which make their use very

difficult.

First, haticnél -1aborattefﬁies are. ﬁsuagyltfjuﬂdgd pnmarﬂy by
Va: single agencﬁj} and Eeaﬂce tl"iéix.jrmi,ssicﬁ.is ‘clcsély‘a-.llied with
1.:1:13.1:; agenc::y"'% .;ﬁis s.ic:n.' Th1sé3 is a:isi it shﬂﬁld be, .b,_u;t to .na{;rffrxccn? )

‘centrate on broader problems which overlap individual agehcy
' iresponsibility requires means of coordination which do not exist

at present. We can‘talk as fhuch as W.é%vant, but unless (at the

Working level) it is realized that there is ‘jaint,responsiblllty Jor
| o e - A A{( . B ! . o r- . . . ) V ] o
.carrying out broad programs, those programs will not be carried out.
. B . . . R v- \\ N . s ) .
- i : [}




Secondly, national laboratories have usualif beeﬁ- set;ﬁﬁ S

1.
{1

o

rause the équlpment and resources they passess are. unlque——
! . f
/

it
tag
{tﬂ
p.J
o

1v too expe fré;g in acqulsltlon cast and tcc e;-f*pens:Lva

-
N I

in updating and upkeep for a Singlé unive;_;r\sity'fd financéi?'f}rii_{:
then offer special facilities whi}:h"ijnay'bé used_aﬁ'demagd "b{r

visitors., The visitors Inay receive suppt:rt in a var1e-_y oftw ays )
}

as ’befc:fe - dlrect thrn his un;verslty‘, or by a gran‘t or c‘ori"tract

qrder ta‘keep abreast cf what is gcmg on, a Staff of hlghf quallty
: 1‘

must be in residence, a staff Wh1ch has- inter-es,ts in .these ;a;'eas

o : o . © g

in which pcsses‘s&iqn of the highlv_spécializéd equipment i;s;:*vital.-

In the, face of this history, it is not at all evident that the analysis

ticated equipment of this type, ncr for.that matter the deen spe ecial-
. ization that charaéfé‘rizes fﬁndaﬁigﬂtél res«earch in the Eﬁatibnal .
’ 5

o i=
I

’ Sci‘gncas; In shé&rt the hlStDI‘lC m1551cn has d*ctated “Ehe persaﬂnel

frequlrements, the requ1r,ements have resulted in acqul : 1t1c3n c:f the ‘
/- , . ) 7 R

Ao .

‘?EISE@@I;EI; Iians'i'the Persaﬁﬁél 'dc), '13:»1: ’ha_{ée inter-ests% ‘gﬁd _'ki'lls T .

readﬂv transferrable to 1nvest1gat1csns of the type we n -&cl.

‘£

Nc‘te, thcugh that this same argument can be app]f“ d tc the

*'i e

N . K ,
\\ _ )
. \}: o l\ . “i’;' S . - B “ .- R S
“ERIC NG T ey
2 T .. / AU e - . S .
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3
i
1
|

. 5 ' - - X . R
: /'d oces 1rnp1y is ihat meth@ds akir to thgse necessary to channel

4

3

t}jg uﬁiversﬂy must be created wh1ch w111 allc:w the rescurces
=, ot f ;-f ) o ] .
ln tha same sense asé & unlvers:Lty ‘an mstitutl@n;

vhat is. need‘ed are means and the

~ to come to béar;
so is a national labofatcry'an;
desire to i:han’ge;sinstitutiqns_ . \

ss toward devel@ping'a

Scma 1abc_>ratc:r1es have fnade prcgre s

capablhty to z:tudy wand 1ﬂtEreSt in studylng the broad prcblems

e

o 4 p .
: refe:red t@ abave. " AFEC lab::raterles have been allawe& to- conduct

non-AEG related résearch and develepman’c since 1961. At present

the Dak Rlng Natlana] Labcratcry doe

fgf. o \
. spansarsh:p of agen;‘:les Gther than the AEG. 7

s 14 % of 1t5 research u:nde:;'

This ‘ia.’b@ ratory is,

] _ 'hcwever, an exéepti%n even w1th1n the AEC structure since

Argcnne and Brcakhaven, fgr example, ‘have less tha.r; 1% of fhe1r

E efiorts :Eunded by Dt’hef than the’AEC.

,,Fstabhshment of Nana PIDfltS. : L o L
V‘\ N . = ¢ iv .
or unive.rsities:"éan

- R A non- Prﬂflt lncated near a an;ve:s:i:y

-

sarnga marner as the ieaeral labaratcry extens1@n._

s o £
dir‘ect llne of authcrlty to the agency 1;1

£J;né:tion in ;the
sThe 'differ-gni:e ;‘,s that a
: AR ' S -

quest:u;m ncrlc:nger e,:snsts.- The m:.s ‘sion is dé“frned thg un1vers1ty

anx’ DN . 3 . _
resaurces are utillzed faculty sta:ff and st
. ‘!p o : . . IR
‘ Prcg_ram, Gf“ihe:ngn—prafit. It is more 1sclated from the central

udents épartlclpate in fhe .
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'_ag’ﬁnéjr than ﬂ_}e on-site agency e};’ténsion, of course. The insulation

offere\\d by themcn-—prcﬁt cstabhshment can have both good -and bad

values\. When the insulation leads to an ability to'view problerns

in broader perspective and over longer time périods, ‘then this feature is

a good one. When the insulati@h adds barriers to direct communica-

tion Wlth the ageru:y and wrth the un;veraﬁles the\the non- prcfit

daes not serve its purpose. ' ,,.;?"‘i' o \
.Anc:ther drawback_ which may beccn*ne évident a's tirne pas ses
N ;_‘ ‘j

" is that th’e;‘:;_é:n_;—prcfit,may actually‘_cpmppund 'l;hé 1nanagement

problem. It can occur that an Qrganizé,._tién set up to supply manage-

;

ment of university #escur:es toward an éstablisheﬁ-ggal n‘iay
‘actually come in conflict with the acgdfemiepfc:céss through lack of
_mdefstanding- of the academic enﬁrgn}i‘nent; or through its rééagnized

- and avowed aim of bypassing. What occurs in that t_:asg'is certainly

1

not conduciﬁe to the 'p.erfarmanc‘e of any mis sio'ng

AE:Lde frorn the cbwcus prcblem many the Bame ‘comments rrught
R Il .

be madeabcut the nonfprgi:it as have hithg:to b'een made ab@qt the
on-s ', ag ncj éxté:ﬁsié;n-  The nénﬁp;dﬁt ‘can potentially allow
l ' - N i : * - . o

greater freedam tc: perfarm the rni.ssion, due to its Beparaticn, but -

1‘\

'.:m :u‘:a separatlcn :,t may beccme less responéiv te agen:y mission.
'I‘h‘is need nct be a deiicie‘néy in tha technique, sinc:e frequeﬁntly'lghg

ter-n and aha:t terrn m;ss;éns d1£fer and an agent act;ng :.n the long

FENS @
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. . . ( — 7}«
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term sense may actually be more .resp!onsivé to the réalg needs '

of an agency thaa one Whic:h is acmaﬁe&by da:y to day. demands. :
To _phrase it ancther way - it is the prﬂbiem's solutn:m which is

1mp0rtant not. the agency ‘s 1nterpr etatlcn\of the problem

7Ufse Gf Perscnneli : ' C Ty A ﬂ;,
Th:.s is perhaps the oldest form Df adm1n1strat1ve tgchnlque
usecl to perf@rm spec1f1c tasks. Ccnsultants,' use t:f WAE R 4

1

(when a{;mally ernploy'ed) personn%_j s—asiﬁ ccntrac:ts for.individﬁa.l

serﬂcmve been ut:.hzed to arhleve the épecnflc gcals wh1ch have,

been prewausly defmed by ‘an. agené\y In general th:.s technlqu.e

is' bestused where ther.e is an 1nternal agency ccmpetence wh1ch

is capable af select;ng the gcal and . 1ntegrat1ng the results purc- hased

frarn the: 1nd1v1dua‘.ls 1nv¢:1ved into fhe avera,ll I;rog ram.. I‘E dc:es
n@tiworlgpivn cé.‘sﬁgs wﬁere the. goal is »_re‘latively_ undjéiiﬁéd or -whiere ’Eﬁé’fg -
is ne jgéad struciufg or a!éllltY at the agency lé%el,to assimilate the.-
respl’ts.‘ : Fuif};ef,_ this rtgchﬁiéue,idéesVnoi_::jbriing‘ lafge‘ $cale iqterchange:

of information at a level deep '_encu’éh” to cause and allow constant 7

_!r_eas_seé éﬁiéﬁt of goals = ‘i"nécéssiity; if the 1a;rge;séa;le,’ les's well

2

déﬁned and rnore -cémpléx pfcblems _ofi'fhe future airé- tc be s;.ali%ed.

at? i

'The mechanlsm is us eful but mest 11ke1y wﬂl ach1eve 11:5 ‘maximum , 7

U 3 , s I L o
, N -
Ve effects in can_)unctlon ‘with the val-iaus cther technlques prev:mugly
‘discussed. | -
ERIC ' e U
& TR e ;o



Gene ral Camments .

-

The fcregc}ing has been a brief discussion of the various modes
so far used by government to stimulate and support interdisciplinary

research. FEach technique blends into the other at sv.é-:rieipc:intj
s f } ) . .' . 2
and each has its best region of applicability. . A few words «should

be said about general problems inherent in the undertaking of
interdisciplinary research independent of what particular admin-

istrative funding technique is used.
; ) ) : . ‘ . . . £
It has been recognized that the problems to be encountered in the

next decade are prablems which will involve the participation of

many disciplines. This fact connotes team approaches, or at least
. - : . /

team ccgrdinatién in the approach, or analysis if there is to be
any hopeé of success. Just as the disciplines must oveflép, it must

" be recognized that ‘ﬂlere will! most pr’ébabl’y, be agency overlap since '-

agencies themselives have arisen and grown along discipline-oriented
L - - . . . . .

'llnes. ‘ 'I'li’xisfmeansr a coordination of federal agency approach will

be ne{ce{ssafﬂr. _ Coordination cf/,.féppraa:ch‘i_s difficult in good budgetary

times and grows increasingly/more difficult in times of decreasing’

| buageL R ) R
Vs ./ ]

It appears that grau 5 ike FIGE or CEASE cannot acccmplish

/ . \\ , : L

this caordlnahgn since ’(:hey are groups essent{ally w1thc>ut mission-

orie nted dlreci:lon and w1thout the ulﬁmate pcrwe to requu‘e ( ;
coordmatn.cn on b;g thlngs ra,therf than srnall Dzllyi',f:«.ge:lay admin- o

I Rk( rat1on or thcée m top echelons ca.n ive agency,pcéiﬁcns, cr |
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conversely even bring the serious policy questicns to the attention

of _theif own agency for éansideréticns- Sonie ’qepreéen@:atives

at these 1év’éls attend and fr-'c;lléw‘tfh_rough on rx;eétin’gs of these )
grleupsj but in general the repfesen’téiﬁicn.igs disfrii:utéd over
various management 1evels'ihciﬁding, of course,. manage.meﬁt
‘levels that have c;’;ay to- day reépcnsz,blhtles whlch preclude aci:ive

fDllGW thrc:ugh.

Further, it is recognized that where goals are'set, we can -

acc'gm?lish thc’:s e ggal'ﬁi-s by care.ful planni;ngj,r we cannét plaﬁ and
. / . . , . %
ccardlnate an ;nterdmcz.phnary effort unless a goal is set - Great

Vh_azinéss_ exists.on what _,should be _the P,ric:rity of gc:als_, -and we

find ourselves in.a position whgfeiwefhave very little of the data

\
3

necessary even tp make inforined opinions on this question.

'Goai setting neednat alﬁaysi':be giébal ’bi.if géal ‘settinéin \%t 1:e,ast‘src:rne

¢ . =

: 111mted sense rnust be attempted - As lcng as the scape of: gca.l
. / . _— s o - ey i
settlr;g 15 kept :easanably smali and the ezﬁperiments in 1mplen1entat1on
.’ B i

re}aaonab;y small, WE w;ll at least generate the data on whmh tc: make

. / . "__. A ) ) P / i . . . ‘:/ . B i . . B 1\\
,dec;,s;@ns_, P S e o ' S

’

/ ' ’ ‘
> Further, What we a.re famng is a sltuation,where we ha¥e

- au I - i
’ rescurvseg/;.n depth but nat dn, breadth Th:.s characterizes the .
’ ;’ \ '_ . . \ ‘(‘;“-f“‘ .

s:.tuﬂ.ta.an at% e ungf;ﬁity, in the nat:l,cnal labaratéry, a.nd 111 tl‘ie* .
7

R , . B / s

go’éernment. W‘hat‘is needea is the mecharism to brzng thes*é ’

'f

. . :}4 L.
L T N B - T
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in dépth resources to bear, to finance the éficrt, and to make

use of the results. This requires a close coupling vamanaggment ‘
. with ;_prabl_en{ analysis, and since it is apparent that this coupling

"has noi: been éuccgs srful_in!'#he p'asf,, w.evshm:t‘id experlment, :bt’lt‘
bg""\yitbvsame‘:ideé of Wliat-_we are exper‘iﬁieﬁtiﬁg to achieve.

Other it{z:ﬁis' sfmculd Eef-n-oted in pas sihg. Ihe cr:»st-.af 'pfcduting
aA Ph. D. 1's hct unlvexrsally agreed on, but 1{15 1ﬁ the raﬁge of

3
Y I

$75 OOO per (see MlSSlGI‘l Granted Block C}rants) - . With this
fact in mind it is evident that grants of the order -of $10:0 K to

$300 K or so can only serve a "tickler'' function- - ﬁhaycé;n only -

be superimposed on something already existing. While the focus of |

- what'is being done might be somewhat changed, deep _changes will

.il_()jt take place in the short run 1f, however, the grant is_mai'nt‘ained

ovefiléng pei‘ied of time, say five to 'V,I:ei:l-year-s, ' _tﬁe focusing effect
o ] ) - "\,\ . y ] : . o

Willzprababiylcause chaﬁgés because of the fact of hiring _i::;:lic-;ies'
be:.ng 1nf1ue:nced by the fccus; Thus, changes r:‘,a:ﬂ_ﬂc»f ‘be expected

in shart time uniess the £ederal :anrnitment is 135’ ; rgenéss, '

thaugh is not an easy way cf as surlng des;réd effe«:ts. ' Very few;

- ﬂnlversiﬁes can ac bept a large gra.nt or - contract on a’ ”new" area

~ . - . T . R A

and abs c:rb the act1v1ty undertaken‘:ntc: the academlc structu:; e -~

P

" rather than adjaceﬂt to 11:.- If it is adja:cént' 1tfm<:st hkely w111
‘\. :

Qt :.nv'olve faculty a.:nd students, but rather Wlll develop resembllng

i



{.{) -AEDT

more a nelghbfbrlng non-profit than an 1nteg;r:e.1 pe.rt of the university.

Careful pl, nning to assure invelvemenﬁ with the univfersity "is

neeeeeerya 1if possible development of an academic base for the

‘activity. It could be that this will reqﬁi.re a .neg} "fﬁﬁetieh oriented"

academic department. | Departments are not.created overnight and

;

so the preeeure of funds, if present in sizable quantities, may

ecfuaii? be counter productive over the long run to the avowed
purpose c,i’ g_etting the u.ﬁive_r _S'_ity as a whole and as a unit involved

& R

in the solution of and treiﬁing.fei:,, the problems of the future,

The pi‘eblem of meeﬁingftﬂ“ evaluation of the effects and eutpﬁte of
_interdiseipiiﬁery'gr’an:te has been mentioned. Not eﬁly‘= does this

involve the question/of who is to do the évaluation, but it is s5ffo

s

one of how a program rather ﬂ{an a proj‘eet/ie/ evegfﬁeted. One

menife"etetion of this is the relative -vi“aflue of having a good pefticipent .
in a project located across the hall.versus an excéllent contributor

‘two thousand miles away, A strictp

« tcwa!rd using the ez-:,eellent contri sutor -while.a pro }ra;m:reﬁfew -

roject review would point

A

frught indu:e.x the eppeslte. In elther case, the hlthEl'tD fi/rm basis on

.‘l;o

’wluch proposals are Judged - the:l: of excellence has, at 1ee.et been

chailenged.‘ ] : ;
. Meny e_il:hei‘iei’eléers eeﬁld e_nd eb'mild be eoneidere&, befére : ',!/»

e . A

E : R . . f’
ceming te f1rm dec1e1ene as to whether there is a best way ‘to etlmulete, e

ERIC . L e e TR
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administer and éup}p rt inter_disciplinary,reseafchi Fc,r‘e}:éiﬁple, )

15 the purpose of the grant to ”seed“ new areas, Or is it to
expanc’l capablhty in an ex1st1ng area, If *t is a ”seed" grant

ha\;’i{ is the transrluon rnade to any cher fcrrn assumlng the ,

,
\ o T

see’d\igg is succes‘sfuil. S’,l}c:ul,d there be i:ime l1mts 13 years,
five Vyéfafrs .or some other time placed on such grants? If so,
‘what me:hanisnis will be provided by the government and by

"l:—;he -\lni#ersiti!es_i:é assiuxjgg,,céii}»:;;nued supporf for good projects_

R rafterg;he time limit ;has expi'r!éd? T If a uﬁi‘%ersﬂf group suéc:e;és'
in dé#éloping an interdiscipliﬁé;r"y capability and outlook, it a’léo

~ will Qutgrcw the sponsarsh:.p .Df a .grvesn agency’r _____ AThus, to éontinu'é

VR
-its Wcrk it will require ccordlna:ted fnultlagency suppért a

- goal difficult of attainment. - .

_Wiiatv'-is_ clear is that many app;éacbeé have Eeen attempted.

Little i:;ﬁantiiéti?_eda;ta exists as.to the success of the.various

the range of ﬂpplif“ability cf each apprcach in te:ms cf agency

' éharacter and campet "P"e, anency Iesaurces available :Em; 1r1tera
dis ciplina‘rv reséarchf aﬂd'agency definition ,éiprobler‘ns. We

/ - ) .
need to develép th:.s data 1£ we, wzsh ta plan admlnlstrgtlve and

,gg

fundrng techn1ques appropnate to the prDblem'&Such data w111

attempts., Little expérimentatiah has. been attempted to dete fmiﬁe_

/Q\ﬁ
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only be .derived through experiﬁienta:{iqn by the agencies and -

@E/valgatién.‘af;results achieved by various approaches to segments.
) of the same or similar programs. In short, what is vitally

/

’ / 'needed is a quantitative st"udfr of the effects of agency administra-

tive s;tri‘lcturé on the stimulation and output of interdis ciplinér?

research. .

/
i
o
{
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