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To amend the Office of Federal Procurement Policy Act, and for other purpos

Be it enacted by the Senate and House Of Representuatives of t
United States of America in Congress assembled, :

SHORT TITLE, REFERENCE

Section 1. (a) This Act may be cited as the “Office of Fede
Procurement Policy Act Amendments of 1979”.

(b) As used in this Act, the term “the Act” means the Office
Federal Procurement Policy Act. _

DECLARATION OF POLICY
Skc. 2, Strike Section 2 of the Act (41 U.S.C. 401) and ingert in li

:“thereof the following: : '

“DECLARATION .OF POLICY

“Sgc. 2. It is declared to be the policy of Congress to promo

' economy, efficiency, and effectiveness in the procurement of proper

and services by and for the executive branch of the Federal Gover

- ment by—

“(1) promoting the use of full and open competition in t)
procurement of products and services; ‘

“(2) establishing policies, procedures, and practices which w.
require the Government to acquire property and services of t}
requisite quality and within the time needed at the lowe

- reasonable cost;

“(3) improving the quality, efficiency, economy, and perforr

ance of Government procurement organizations and personne

. and eliminating fraud and waste in the procurement proces
- “(4) avoiding or eliminating unnecessary overlapping or dup
cation of procurement and related activities; ' .
“(5) avoiding or eliminating unnecessary or redundant requir
ments placed on contractor and Federal procurement official

- *(6) identifying gaps, omissions, or inconsistencies in procur
-ment laws, regulations, and directives and in other laws, regul;
tions, and directives, relating to or affecting procurement; ;

“(7) achieving greater uniformity and simplicity, wheneve
.appropriate, in procurement procedures; o

*(8) otherwise promoting economy, efficiency, and effectiv
ness in Government proctrement organizations and operatio

‘9 coordinating procurement policies and programs of th
several departments and agencies;
~ ‘“Q10) minimizing possible disruptive effects of Governmer
procurement on particular industries, areas, or occupation

“(11) improving understanding of Government procuremer

~laws afid policies within the Govérniment and By organizatior
and individuals doing business with the Government; and
“(12) promoting fair dealing and equitable relationships amon
the parties in Government contracting.”.
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“a)” jmmediately after “Sgc. 4.” and by 1nsert1ng at the end of such
fectlon the following new,subsectlon '

“(b) As used in this Act, the term_ procurement includes all stages
Df the acquisition process, begmmng with the process for determining
a need for property and services through to the Federal Govern-
ment s dlspos1t10n of such property and semces :

. AUTHORITY AND FUNCTIONS

SEC 4 (a) Sectlon 6(a) of the Act (41 U S. C 405(a)) is amended to .

read as follows:

" *Sge.-6. (a) The Administrator shall prov1de overall leadership in -

the developmerit and implementation of procurement policies and

the coordination of programs to improve the quality and performance

of procurement personnel. The Administrator shall develop for
submission under section 8(a) a uniform precurement system which
shall, to the extent he considers appropriate and with due regard to
the program activities of the executive agencies, include uniform
policies, regulatlons procedures and forms to be followed by execu-
twe dgencies— : :
ERR “(1) in the. procurement of— ‘
- “(A) property other than- real property in bemg,
- *(B) services, including research and development; and
“(C) construction, alteration, repalr or mamtenance of
- real property; and
~ Y2) in providing for procurement by rec1p1ents -of Federal
grants or assistance of itemns specified in.clatuses (IXA), (1)(B), and
(1Y) of this subsection, to the extent requ1red for performance of
" Federal grant or assistance programs:

SEC 3. Sectmn 4'of the Act 41U.S. C 404) i is amended by 1nsert1ng 41 USC 403.

Uniform
procurement
system.

41 USC 407

(b) Section 6(c) of the Act (41 U. S C. 405(cl). is amended to readas

follows:

“: () The Admm1strator shall develop and propose a central man—
agement system consisting of the Office of Management and Budget
the General Services Administration, and procurement offices in

.executive agencies to implement and enforce the unlform procure— .

ment system described in subsection (a) of this section.”

(c) Section &{d) of the Act (41 U. S C. 405(d)) 18 amended to read as

‘fol oOwWS: .
- 4(d) The functmns of the Admmlstrator shall include—
“(1) reviewing the recommendations of the Comrmssmn on
" Government Procurement to determine those recommendations

- that should be completed, amended, or rejected, and to propose

. the priority and schedules for completmg the remaining recom-
mendations;
“(2) developmg a system of 51mphﬁed and uniform procure—
ment policies, regulations, procedures, and forms;
© “43) establishing criteria and procedures for an effectlve and
timely method of soliciting the viewpoints of interested parties in

-iduresyand forms;. S

the development of procurement policies, regulations, proce-:

Central
management
system,

j ““) promotmg and conductmg research “in procurement poli-
;' . cies, regulations, procedures, and forms, through the Federal

and directed by the Administrator;
i e Y(B) establish, throu, §h the Federal Procurement Data Center,
* which shall be located in the General Services Administration

.. Acquisition Institute, which shall be 1ocated ‘within the Office '



- 41 USC 407.

Consultation™

with executive -
agencies. .

Regulations,
denizal or
rescission of
‘promulgation.

and acting as executive agent for the Administrator, a comput
... based information system for collecting, developing, and disger
" nating procurement data which takes into account the needs
“the Congress, the executive branch, and ‘the private sect
“(6) recommending and promoting, through the Federal Acq
gition Institute, programs of the Office of Personnel Manageme
=" and executive agencies for recruitment, training, career devels
' ment and performance evaluation of procurement,_personn
(7) developing, for inclusion in the uniform procuremé
system to be submitted under section 8(a), standard contracts a
contract language in order to reduce the Government’s cost
. :~procuring goods and services as well as the private sector’s cost
doing business with the Government; and
R ) 8 prov1d1ng leadership and coordination in the formulatl
..., of ~executive branch - positions on -legislation relatmg
- procurement.”.
(d) Section 6(e)- of the Act (41 U.S.C. 405(e)) is amended to read
follows =
-+ “(e)In the development and 1mplementat10n of the umform P
curement. system the Administrator shall consult with the executi
agencies affected, including the. Small Business Administration a

_other executive agencies promulgating policies, regulations;. pro:

dures and forms affecting procurement. To the extent feasible, t
Administrator may designate an executive agency or agencies, est:
lish interagency committees, or otherwise use agency representativ
or personnel to solicit the views and the agreement, so far as possib
of executive agencies affected on gignificant changes in polici
regulatlons, procedures and forms.”. .

~(e) Section 6 of the Act (41 U. SC. 405) is further amended
inserting at the end thereof the following new subsections:

“(h)1) Until the effective date of legislation implementing a u
form precurement system, the Administrator may, with the conct
rence of the Director of the Office of Management and Budget, iss

" policy directives, in accordance with existing law, for the purpose

promoting the development and implementation of the unifor
procurement system or for the purpose of promoting the policies :
forth inparagraphs (1) through (8) of section 2 of this Act Such poh
directives shall be followed by executive agencies. - -

" “2) Any policy directives issued pursuant to paragraph (1) m
require executive agencies to issue¢ implementing regulations whi
shall be in accord with the criteria and standards set forth in su
policy directives.

~#(j) Until the effective date of legislation 1mp1ement1ng a unifor

procurement system, the Director of the Office of Management a

Budget shall deny or rescind the promulgation of any final rule
regulation of any executive agency relating to procurement if t
Director determines that such rule or regulation is inconsistent wi
the policies set, forth in paragraphs (1) through (8) of section 2 of tl
Act or is inconsistent with any policy directives issued pursuant
'subsectlon (h).
““(j) Nothing in this Act shall be construed— '

“{1) to impair or affect the authorities or: IESPOIISlblhtl

40 USC 471 note.

conferred by the Federal Property and Administrative Servic

Act of 1949 with respect to the procurement of automatic da

processing and telecommunicatiotis equlpment and services or
_real property; or

~*(2) to limit the current authorities and responsibilities of t.

Director of the Office of Management and Budget.™. '
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RESPONSIVENESS TO CONGRESS - -

i SEC 5 (a) Sectlon 8(a) of the Act (41 U.s.C. 407(a)) IS amended to
' read as follows: =
“Skc. 8. (a)(1) The Admmlstrator shall keep the Congress and its
“authorized committees fullﬁi‘ and “currently informed of the
! major activities of the Office of Federal Procurement Policy, and
: shall submit a report thereon to the House of Represéntatives and the
a Senate annually and at such other times as. may ] be necessary for this
ose. .
2) At the earliest practicable date, but in no‘event later than one
ear after the date of enactment of the Office of Federal Procurement
olicy Act Amendments of 1979, the Administrator shall transmit to

. the. House .of Representatives ‘and the Senate his proposal. for a’

. uniform procurement system. Such proposal shall include a full
- deseription of the proposed system, projected costs and benefits of the
. system as proposed, and short- and long-term plans for implerienta-
! tion of the system, including schedules for implementation. At 'the

- same time, the Administrator shall transmit a report on' the recom- -

- mendations of the Commission on Government Procurement speci-
1 ﬁed in section 6(d)(1) of this Act.

- :.."3) At-the earliest practicable date, but in no event later than one
: ’year after presentation of the proposal described in paragraph'(2) of
.. this subsection, the Administrator shall gropose to the House of
Representatives and the Senate recommended changes in legislation
- relating to procurement by executive agencies. If the Administrator
deems-it necessary, these recommendations shall include a proposal
for -a: consohdated statutory ‘base. for procurement by executwe
. agencies;

H4) At the earhest practlcable date, but inno event later than the
submission of the legislative recommendations described in para-
graph (8) - of. this subsection, the Administrator shall - present a
proposal .for a management system described in sectmn 6 to

implement and enforce the uniform grocurement system.”.
) Section 8 of the Act (41 U.

(1) by striking out “any major policy or regulation prescribed
under section 6(a)” in subsection (b) and inserting in lieu thereof

g' gohcy &1:131 scribed under section 6(h)’;
vy stri “or regulation” each place it appears in such

subsectlon and -

(3) by strlklng out “any major policy or reglﬂatlon in subsec—
tion (c) and inserting in lien thereof “any policy”.

EFFECT ON EXISTIN G REGULATIONS

| SEC 6. Sectlon 10 of the Act (41 US.C. 409) is amended to read as
J follows
‘ “EFFECT ON EXISTING REGULATIONS

© “SEc. 10. Procurement policies, regulations, procedures, or forms in
: effect as of the date of enactment of the Office of Federal Procure-
¢ ment Policy Act Amendments of 1979 shall continue in effect, as
. modified from time to time by the issuing offices on ‘their own

Report to
Congress.

Uniform
procurement
system proposal,
transmittal to
Congress.

Ezecutive

.agencies’

procurement
proposal,
transmittal to
Congress.

Management
system proposal.

C. 407) is further amended—

41 USC 405, -

rifitidtive or in response to policy directives issued under-section 6th)
1 -uiitil repealed, amended, or superseded pursuant to the adoption of
+ the uniform procurement system described in sectlon 6 of th15 Act.”.

AUTHORIZATION OF APPROPRIATIONS N
Sgc. 7. Section 11 of the Act (41 U.8.C. 410} is amended—

41 USC 405.



41 USC 401 note.
41 USC 405a - *
_note.

92 Stat. 1771.

" 41.USC 401 note.

(1) by striking ‘out the first sentence and inserting in lie

- - thereof the following: “There are authorized to be appropriate

“to carry out the provisions of this ‘Act, and for no other purpos

- ..$4,000,000 for the fiscal year ending September 30,1980, and fo

.. each” of the three succeeding fiscal years; and one—thlrd ‘of th

- funds - appropriated for any such’ fiscal year' shall be’ mad

“o 7 available to the Federal Acquisition Instltute for the perforlx
" "anceof its functions under this Act.”; and '

7 7 (2) by striking out” “Government Operations” ‘in the ‘seco

:sentence and 1nsert1ng in lieu thereof “Governmental Affan-s"

DELEGATION S

SEc 8 Sectlon 12(a) of the Act (41 US. C 411(a)) is amended b
strlkmg ‘out “direction of Federal procurement policy and to pre

. scribe pohcles -and regulatlons to carry out’ that policy’ and b;

inserting in lieu thereof ‘ leadershlp in the development of Federa
procurement pohcy

“ACCESS TO INFORMATION _' R
TSec: 9. Sectlon 14() of the Act (41 U.S.C. 412(b)) is amended bw

: cstrlkmg “out” estabhshlng and 1nsert1ng m heu thereo
: ‘developmg :

CONFORMING AMENDMENTS

SEc 10 (a) Sectmns 201(a)(1) 201(c), and 206(a)(4) of: the Federa
Property and Administrative Services Act of 1949. (40 .8.C.-48(a)1)
481(c) 487(a)(4)) are each amended by strlkmg out “subject to. reg'ula

Vtmns ‘and ‘inseérting in. lieu thereof “subject to:policy directives”

“(b) Section602(c) of -the Federal Property -and ' Administrative

: Semces Act of 1949 (40 U.S.C. 474(c)) is ‘amended by striking ow
“except as otherwise prowded by the Ofﬁce of Federal Procuremem

Pohcy Act, and”. :
: EFFECT ON OTHER LAW

SEC 11. The provisions of the Act as amended by thxs Act shal
supersede the provisions of section 222 of the Act of October 24, 1978
entitled “An Act to amend-the Small Business Act and the Smal
Business Investment Act of 1958” (41 U S C. 405a) to the extent they
are inconsistent therewn;h :

. EFFECTIVE DATE

Sec. 12. Except to the extent othermse prov1ded therein, the

amendments made by this Act shall take effect on October 1, 1979

Approved October 10, 1979.

-LEGISLATIVE HISTORY: :
“HOUSE REPORT No. 96-178 accompanymg HR. 3763 (Oomm ‘on Government

- Operations),

'SENATE REPORT No. 96-144 (Comm, on Governmental Affeurs]
 CONGRESSIONAL RECORD, Vol. 125 (1979): _

May 21; considévad “and passed Setiate. -
‘Sept.. 10, FL.R: 3763 considered and passed House passage vacated and S 756
a.mended passed in lien.
Sept. 27, Senate concurred in House amendments with amendments
Sept. 28, House agreed to Senate amendments. .
WEEKLY COMPILATION OF PRESIDENTIAL DOCUMENTS, Vol. 15, No. 41
Oct. 10, Presidential statement. -
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'~ LETTER OF TRANSMITTAL

HouskE oF REPRESENTATIVES,
‘ Washington, D.C., September —, 1965..
Hon. Joax W; McCoruack, .
Speaker of the House of Representa,twes
Washington, D.C.

Dzar Mr. Seeaxer: By direction of the Committee on Govern-
ment Operations, 1 submit herewith the committee’s :

report to the 89th Congress. The committee’s report is based on a

study made by its Research and Technical Programs Subcommittee,

g _ _ - WILLIAML DAWSON C‘hmrman :







- L What. are the: conflicts? :

A. Research and developmen’o—a hlgh pnorlty national goal__ o
., B.. Higher education—an equally:important national.moal __..
C. The research and development. program both helps and

i III_ Federal research and development programs ‘have, unq

_ OONTEN TS .

‘hurts higher edueation

II College -enrollments are rising, ‘and the shortage of teacherf

Ceoming acute. L ... . . .. :i__.__- s

A. Enormous expansion in ‘the demand for hlgher education is-
i prospeet ..o i
B. A critical shortage of teachers for colleges and umversmes B

isexpected___ ool illlaoo

improved scientific highet edueation in some particulars

IV Federal research and development programs have harmed sclent1ﬁc
higher education by excessively diverting: scientific manpower . -
“from teaching, and: by overemphasizing, research to the detnment.

. of teaching

.. A Belentifie manpower ig:drawn into- nonedueatlonal employ—.. .

ment rather than teaching_ ____ . ____ T it _vooil

S B Umversﬂ:y seience teachers are diverted: to research and
away from teaching within the higher education syst.em# -
«:Even- apart -from sueh diversion, undergraduate SCI&D.GE, 1%

- teaching tends to be downgraded:._ 2wl __iiooiouiioo.
Dy Recommendations. - . __wio o 0o oo_Loo L
. 1. Maintain scientific manpower data
2. Weigh: priorvities between, beachmg and researeh
8.+ Encourage researchers toteach.: _._.____=
4. Institute:science teaching fellowshlps_' ____________

o W =1 S Wk

‘5, :A Presidential award for outstandmg underg aduate (A

teachers

V. Those Fedefal regearch ‘and development programs. dlrected . LI

. selentific research in universities and colleges have harmed higher
- education By con centrating such programs In a way that is detrl-

mental to seience education in smaller in stltutlons _____________ i

. Fedgral funds have been concentrated ina feW large um—
- versgities. ‘

- B. Federal funds have been concentrated in &' few geegraphm"

(. Such concentration does not appear to have vielded com-

. pensatory returns in the training of young sclentists and .

“in the 1mprovement of undergraduate educatlon gen
eraHy ____________________________________________

No close relationship is diseernible between the volime"

. of Federal scientifié researeh funds and:
1. Total seienee doetorates awarded.,

2.  Diffusion of sclentific graduate studies to mmore .
. institutions_ - - o . il _llL o

3. Tmprovement in the quality of undergradua,te
oLt . - teaching generally .
il B0 eh. concentration has cove about b

way ; .
Federal research programs at higher educatmn “RatituTTT

1ions have been admlmstexed-____-,_. e
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CONrijfo'rs BETWEEN THE FEDERAL RESEARCH PRO-
'GRAMS AND ‘THE NATION'S GOALS FOR - HIGHER
*EDUCATION =~ - ikl

oy MBEB e 1965 -—-Comm1tted {6 the Comnnttee ‘of t,he Whole House on/ the N
S State of the Umon and ordered to be prmted

Mr DAWSON, from the Commlttee ‘on:; Government Operatlons
_ submlt}ted the followmg

27

REPOR’I‘

o BASED ON 1A STUDY BY THE RESEARGH AN,D TECHNICAL -
RTRTTE PROGRAMS SUBCOMMITTEE i

On September =y 1965, -the Comlmttee on’ Government Operatlons

, had ‘before it for consideration a report-entitled: “Conﬂlcts Between:the

Federal” Researeh Programs ' and  the  Nation’s {Goalsfor Higher

Education.” ' Upon motion made and secondéd, ithe report was ap-

proved-and adopted :as the report of:the full: cominittee, + The chairs
man was: dJrected to tr&nsmlt, o copy to the Speaker of the House

I VVHAT ARE TI-IE CONFLICTS 3‘

Our Federal research progra.ms, on the one han_ RES: «,1e Natlon S
goals for: higher.education,. on the. «other,.are in: increaging conflict.
" While both research and.higher education share the.common goals of
“extending scholarship and developing. the intellectual resources:of
the; Nation, the. 1mmed1ate mterests of o:ne are. not necessarﬂy those‘
ofthe,oth)er L AL SR

- The:first- conﬁlct. is. m the preSent use. of searee
tlsts and engmeers are. indispensable. t
o '_[‘ne ealsoindis PB‘lS&bl& -aebeaghers-inthe.e: ,
systom.. - Since their. pumhers: cannot be, gre&ﬂy Incress :
: - the.short run, too much. dwersmn mto the ODE Ieans. deprwatmn of
! the other. '
| The second is a confliet between present use of manpower resourees
and’ 1nvestment for future manpower: resources - Both] progr

e o A it




2 RESEARCH PROGRAMS—(_}OALS FOR HIGHER EDUCATION

eventually from s greater investment i éducation and training of
{uture scientists and engineers, B,_ut; tTesearch demands performance
- now; investment totrain manpgwer is necessarily of secondary con-
cern, Educatmn by its nature demands mwestment now in training .
young people so that the Nation can have the benefits of performance
1ater. Short-term research requirements may be satisfied by concen-
"ti‘at-ing most of the science funds in a few excellent universities. But
the longrun effects of such concentration could be disastrous for other
colleges and universities and, hence, ultimately for botl research and
for higher-education.
A thlrd conflict arises becanse the demands of research and develop—

mient areé fociised primatily.in the natiiral'sciehces.  But colleges and. - -

universities must transmit knowledge and encourage schelaiship in

- ull flelds of learning, Whﬂe maintaining a careful balance among' the
humanities, the social sciences, and the nalural sciences. :

"~ The nature and extent of th_ese conflicts must be understood if the

- Federal Government is tomake headway toward the equally important .

" goals of research and development, and. higher education., Neither
. more money for resear eh and development nor more money for higler

. education will alone assure more of either. Indeed, these actlons, '
unaccompanied by Federal policies which balanee the competing and

sometimes conflicting needs of the two prorrrams, w 111 put them on
a collision course and d‘tmaoeboth P ROCEERTTE

A. RESEARCH AND DEVELOPMENT—A Hica PRIORITY Natronan Goan

Propelled by the Nations evolving requirements in the defense,
atomic energy, space, and health flelds, the Federal Government has
expanded anntal:obligations for reSear ol and development ‘moré than
tenfold over the past two decades. * From anannual Tevel of about
- 1.5 billion in 1945, they now stand at an estimated $16.1 hillion in fiscal
1965.. No :_‘accux;ata;ﬁgure&:a.pe available on:the-Nation's.total expendi-
trire for Tesearch and:development nor on the. amaunts spent-hy sectors =
-of'the economy. other: thian the: Federal Government. . The National
Secience Foundation estimates, however, that. the Federal Govérnment
accounts for about 65 percent ot ll spending for research and develop:
ment; industry for.about 82 percent: .colleges and universities for
about 2 percent; and nonprofit institutions for about: 1 percent.?

Over $14 bﬂhon of current Federal commitments are those of the
. Department, of Defense ($7.3 billion), the National Acronautics and
Space: Administration’ ($5 4 billion), and the Atomic: Energy Com-
Tmission ($1.5billion). © Nearly half of the remaining $2 billion is-com-
mltted by-the Department of Health, Edueation, and Welfare, =

- For what purposes are the. funds spent and who does the work?
The $16.1 billion -are distributed roughly $10 billion for develop—
ment, $5.1 billion for ’Lpphed and basic research, and about $1 billion
for: plant -anid major equipment required  for these activities.  Privale
industry is the major performer, accountmg for nearly $10 billion of

e g T Vs RCEnd developIent Work, O the Temaliifig performers, '

the TFederal Goverrimen( ilself and sdicational institutions (includihg
~ Tesearch centers managed by them) are the most significant, account~ :
mo' f01 $2 9 a,nd $1 8 bllhon respectlve]y

1Preseuted in testimony by the National Sclence Foundatwn before Subcomrmttee on

Seience,” Research, and Development of the HFouse. Committee on Bcience and Astronanties,
Tune 23, 1965.
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_. The returns on these investments most readily grasped. are those of
applied .science and technology. These vary from the large and
dramatic to the small but highly significant over a wide and diverse
area. They range from ballistic missiles in the Nation’s defense ar-
 mory to tiny transistors for use in a host of devices; from synchronous
space satellites introducing & new age in communications to a rich
array of new synthetic fibers and plastics; from nuclear reactors for
~ the production of ener%y' to polio vaceines -which have all but elimi-
nated a major disease; from computers and data processing machines
to. radioisotopes for aiding medicdl didgnosis and therapy.- =~
7+ Less obviows bt no less enduring’ bensfits can come from the'stiulus
~which has been given basic research by the Federal investment in re-
. search and development. - The Federal programs have engaged the
. efforts ‘of a growing scientific community in a broad tange of disci-
plines, extending froin mathematics aind the physical sciences to engi-
neering and a wide area of the behavioral and life sciences. This
pursitit-of more understanding about man and the phiysical universe
has been elevated to a position of unprecedented esteem’; research work
- . now plays a significant role in industry, in Governinent, and, of course, -
©irit$ natural habitat, the colleges and universities: Asvenvironmeént - -
- has thus been established in which maximum encouragement.is given:
for the fusing of superior minds and-intensive study ind investigation =
that somietimes happily resultsin major “breakthroughs” in scientifier
. discovery. These will lay the foundation. for future progress toward
“better health, greater security, and a higher level.of welfare both at: .
home and in the world community. ' S s i Doy

.| 'B, HIGHER EDUCATION—AN EQUALLY IMPORTANT NATIONAL GOAL .

.. Throughout its history, the United States has placed a.high vali;épr;‘f
education,. Tt has been regarded as the motive force for dampening’
any tendencies-to inherited privilege, lifting the economic '.-andp social
status of the less advantaged, eonverting waves of immigrants into:
'~ Americans within the span of a generation, and broadening the sources
of ideas and talents, indispensable for ‘the strength and vitality -of " - -
- demoeratic institutions. |~ . e
_.As a result, there has been a steady.advance in tlie educational.level -
_of the whole Nation, - The percentage of high school gradiiates among .
: ~17-year-olds has risen from 2 percent in 1870, to 6.4 percent in 1900,
L 29 percent in 1930, 59 percent in 1950, and over 70 percent today.
- Among adults in the labor. force, those 18 years old and over, 56
- percent had completed 4 years of high school or more in 1964, -~ -
- .An even more Impressive rise has;taken place in higher ediication,. "
The numbers enrolled in colleges and universities have inecresged:
from less than 250,000 persons in 1900 to around 5 million persons
. -today.- About 11 percent of all pérsons in the 1964 adult labor force,
" 'had completed 4 or more years of college: - U.S. attainments in higher -
o @0Tcation are unrivalled elsewhiere in the 'world-<in 1958 it was-esti |
|- mated that this couniry accounted for tiote than o third of worid i
; _envollmentsat the collegelevel.? .. -~ = . . L D o

21t should he recognized, of course, that the demoeratie fraditions-of U.S, higher educa~
tlon- make segments of its higher education different firom systems in countries wwith!:
. . established influence of class or money. See, for example, testimony of Admiral Ritkover,
-, héarings before the Special Subeomimittee on Bducation, U.S. House of Representatives, |
89th Cong., 1st sess., on Higher Education Aet of 1865, February—May 1965, p. 226. ;

52-569—65——=2
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This long-held commitment to education has now been reinforced
by the President’s proposal that “full educational opportunity” be
~declared a national goal. The words of his January 12, 1965, mes-
s‘%a,ge to the Congress réstate for the country-its fungs;menta.l convic—
1ons: - o

. Every child must. be e.ncoura,ged to get as much education
a8 he has the ability to take. .
. IzVs want this not only for his sake—but, for the Na,tlons: o

~sake. . .| :
Nothing matters more to the future of our oou_utry notL -

. 7;our. military. preparedness—-for armed might is worthless -
;- if we lack the brainpower to build a, world of peace; not.our - . |
- productive economy-—for we cannot sustain growth without . .
trained manpower; not. our, democratic systsm of govern-.

ment-—;for fresdom is fragile if citizens are ignorant. . .
‘We must demand that our, schools increase not. only. ths:
quantity but, the quality, of .America’s, education. _For e,

recognize. that. nuglea,r age blems cannot, be solvesd ,

horse-and-buggy learning. * ¥ % ;

" 11Over the 'yeats folowing: World War II Congress too,'

- -concerned to‘advanee higher-education. "~ i
+From: 1944 to 1958;* it approved a succession of “GI b]lls author-‘- :

izing : paymerit of; tultlon fees and other costs for:velerans of World:
War: I -and~the "Koréan ‘war. ‘wishing to continue:their schooling,
Semée- 8,475,000 veterans ‘were. thereby enabled tor: em:oll in: colleges
and universities.s pers Dl i
- In a series of actions beginning wzth the ena.ctment of the N atlona,l
 Cancer Institute’ Act in*1937; Congréss: authorized the Piiblic Health
Servme and -the National Instltutes of Health to award fellowships
nd ' tré s, “both " directly , and through” mstltutlons ‘of "higher

m hea,lth—related sclence ﬁelds ”F “utids’

m’ ' ) latter year, a total'
; tralneeshlps er gwarded. -
{E 1950 in esta,bhslun “the’ National Scienice’ Fou.ndatmn, Con—j
gress chalged the agency not only to promote ‘basic Tesearch it the’
's'trsnf then "j ’educa “in the Scmnces » Un ‘

L]

R pproved the Natlonal Defense Educatl
' settmg’ rth a progrim 1
; ”s, mathen}a.m's

Act :
o students and graduite fellows_up’é‘

@, and modern:foréigi laiguages”.
D ly i:o a,ll ﬁelds of hlgher_ du :atlo 4

Stat, 11 9.

4 Repoji't of the- Select Connmttee on; Government Research
hves 88th Cong., 2d,sess., December 1964 S
tmn“Studv No. V_ H: Rept." BRI R :

eD

4 B4 Siat, 149, ) Vo . : :
@ Report of the Science 'Pohcv "Resear‘c Di ogial ’ the’
Library of Congress to the Subcommilies on Sciente,:Research, and: Development‘of ‘the;
Committee on Science and Astronautics, U.8. House of Representatlves 891h Cong gt
' 8e8s,,. 'The Nation Science I‘ounda.tmn a Geneml Rewew oﬁ Its I‘u‘st 5, Yea I3, 1965.




. 0*1121.1.'8.nteed loans, " If enac

000 poor. students

. and other cooperative, progrs
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- had by October 1964, assisted some 600,000 students through the loan

program and added new fellowship awa.rds at the rate’of 1 000 to
1 500 per year.®

Under the college housing program -of 19509 ngher Educatlon
Facﬂlties Act of 19632 and the I-fealth Professmns Iducational As- -
sistance Act of 1963, o Federal assistance for construction of dorimi-
tories, classrooms, and other facilitiés has been provided,

Now, to give effect to the President’s proposa,l to 1ift, the Nation’s.
51ghts on ‘higher education, Congress is considering H.R. 9567, the’
Higher Educatlon Act of 1965, 2 new program stressing’ scholarshlp
gra,n,ts for needy students, work study arrangements, -and, low-cost
d, the proposed scholarship grants could’

assist as WARY 35 180,000 ‘students’in the first year: W- udy ar-.
rangerhents, ina ourated under the Economlq Opport ity Act and’
expanded underuﬁ'l , posed new_ act, could ¥ '\r_;,_tnna,ted 300 A

Wwill benefit, from lower-c
, H.R, 9567. ploposes‘ a, 5
thorization 6f $30 million.

chmg fellowshl ! .
Algo now before Congress is a proposal (H.R 9460) 0 estabhsh

‘o National Arts and Humanities Foundation. Under this bil, $5
- -million would be authorized to support research and schola,rshl

-+ the humanities during the first fiscal year to paralle] the $479, 999 (}00

approved for similar ¢ support of the natural sciences through the N

- tional Science Foundation in fiseal 19686, ‘
These programs mainly have the effect of increasing demands on

the higher education system at a time when unprecedented numbers:

" are seeking admission to colleges and universities. Except by helping -

to add to the physical plant of educational institutions, the programs
are not primarily directed toward increasing the capacity of the sys-
tem to supply inereased demands for higher education. In particular,

-they fail to take adequate account of “the need for additional good

teachers-—an indispensable part of the capacity of the higher educa-

tion system—without -whom the new demands, including those result- ©
ing' from Federal programs, cannot be met. IL.R. 9567, the higher

education bill now under consideration, is unique in its recognition
that incentives will have to be provided to larger mstitutions to share |

“faculty strength with smaller and weaker colleO'es and to attract .

young graduates into college teaching at poorer, smaller 1nst1tut10ns

C. Tae Researcu anxp Drverorment Procram Borm Hreurs AND
Huorrs Hiceer Epuvcarion

Many educators, appalled by the ballooning demands for mow,

~-well-trained teachers in higher education, are critical of the growing
—--emphasis..on.research. among, their. facu]tles and graduate students.
Scientists, as practitioners of research and beneﬁcmrles of Federa T

898 Stat 1100,
288 Stat, 48 title IV,
®77 Stat, 865,
77 Stat. 164,
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programs are prone te mterpret crltlmsm of these. progra.ms ag lack'
of appreciation of research. . Tod-much emotion and not enough hght,- ’
- thereby characterize the dialog on the question. :
“The subcommitiée is strongly of the conviction that the Governmeirb
: t
. must sort out and weigh benefits and costs of the present Federa res
-search programs for higher edugation ; it should then revise research
policies and practices in the- llght of the needs of both research and

should not be' just, another pariicipant in the. debate at this level

th her education.

The subcommittee finds that college enro]lments are rlsmg, a.nd the_
shortage of teachiers is becorming acute, (ch.IT) ; that Tederal research:
- and’ developme,nt programs have ungismes
- highér education in some particulars’ (ch. IIT)
‘research and:development programs have harm
. education by excessively. diverting scientific manpoWwer from teachmg,‘ S

- and by’ overempllaslzmg research to the detriment, of teaching’ (ch.
IV, by concentrating such programs in a way that is. detmmental'
to seience education in smaller instititions, ‘without yielding compen- -
fentists. (ch. V)5 and by‘ )

- meglecting the’social sciences and humanities (ch. VI) R
- mendations are made throuohout these chapters. : o

t1 Qnably ’

satory retirns in the ‘training of young

iproved scientific’
ut that Federal’
scientific’ hlgher'_




| 'ﬁ COLLEGE ENROLIMENTS ARE RISING, AND' THE
SHORTAGE OF TEACHERS TS BECOMING ACUTE

A EN’ORMDUS EXPANSIO\T IV THID "DEMAND FOR HIGHER DDUCATIGN-
S Is v PROSPEOT

. W’e are now in the midst of a period of rapldly accelerating demand .
. for higher education.  According to the Office of Education, an ex- .

panding population in the 18- to 21-year age group, with highet'pro- "

‘portions of the age groups attending college will boast: current college

_enrollment estimates of léss than 5 million m the 1964:-65 school year - '

to some 7 million by. 1969-70. Instead of freshman classes at the
1 million level of the first years of this decade, the fall of 1965 will -
see an- entering class exceeding 1, 300, 000 and ﬁrst year classes of
1,600,000 by 1970 are ‘predicted. ‘

These esfimates may well undelstate the fut;ure demand for hJcrher
. education. A more rapid rise in average family incomes; wider pro-

* vision of scholarships for able students now kept out of college for

"~ financial reasons; fastér movement of disadvantaged groups m the

country toward the income and welfare standards of the rest of the
community; and accelerated demands for professionally trained ‘per-
sonnel, are some of the factors which could swell the numbers seekmv
admmsmn to colleges and universities.
©Even now, college attendince may be depressed by capaclty hmlta-
tiong both of facilities and of teachers. Entrance and performanoe_
standards have been successively stiffened, not by any convietion that
higher education should be only for the mtellectual elite but sinply

for lack of room in locations where bright young ‘people live. A pro- '

fessor at the University of Tllinois recently charged that in the 196465

| .dcademw year, 6,000 fully qualified students had to be demed admls-_ .

sion in Illinois for this Teason.
- Also, current estimates seem widely at. variance w1th the revolutlon
) of rising expectations.” A public opinion survey recently conducted
by the Trarris poll found that 99 percent of American. parents with
children. of college age wanted their children to go to. wllege Cur-
: rently, about 40 percent of college-age young people have this privilege.
Some of the 59 percent of the parents whose children do not now
go to college are no doubt pitching their expectations hlgher than the
“capacities of their children warrant.  And not all bright youngsters
will want to go on to college. But it would be rash to.conclude that

given the opportunity and money; many more young people Woruld not

- _ealect to get a college education. .
The 1960 project talent study conducted bV the UmverSIty of Pltts—.

“burgh concluded that some 100,000 students ranking in the top one-
thnd on national scholastic aptltude tests f&.ﬂ to go on to college be—
cause they lack themoney. g : Sl

§ L.Al'l_drgw S(_:_hﬂ._ler_ ) Hgtjp_t_alj s May 1965 pp 87—94
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It is also instructive to compare the dropout rate at successive levels
of family income. Among the top third of families, 83 out of 100 -
students entering high school reach the senior year, 78 graduate, and
" BB enter college. In the middle group, 90 reach the senior year, 79
graduate, and 34 enter college. DBuf in.the lowest third, though 66
“reach the senior year and 56 graduate, only 10 enter college. fs

These are results based on the current quality of secondary educa~
tion.. Better education at the primary and secondary levels will pro-
duce a much larger-crop of young. people with the capacity to qualify
for and benefit from higher education. "Martin Mayer has described
the success story of an, 1ma,g11nt1ve teaching program undertaken at.
one of New. York’ 5 Worst Junior. 111gh schools In 7 years’ time, the num-

ber of the school’s graduates passing'all courses in-the first, year.of a stiff
" New, York.City academic high school prowramkmcreas&d from 5 to
‘nearly 80... One, boy, ]udged in the begmnmg tohave ba,rely average

gapacily, went on to finish high school with honors and to get a $1,600
scholarship and.a. $500 job at %olumbla, Unwermty Another retardod
in g number of respects at entry into junior high school, Went on to
obtain a $1,380 schelarship’ trom New York University.. Stlll another
_ finished In the top, 15 percent of the national Collége Entrance Boa.rd

exammutmns and won & ,full schola,rshlp to Amherst i :

B A CRII‘ICAL SHORTAGE or TE :xcuERs FOR CoLLEGES AND UNIVERSIT]:ES
R . ; : _Ts ExprcrED _ ‘

. "o take care of the coming underoradua,to student populatlon esti-
! “tilated at what appear to be conservative levels, the Office of Education
foresees huge inadequacies.in teachmg staffs. It estimates that to
take care of an enrollment of 7 million in 1970, the full-time equiva-
lént of instructionsl staff at. colleges and’ imiversities will have to
increase. from 324,000 in the academic year 196465 to 437,000.
‘Though the net increase required is, therefore, 113,000 mstructors,
‘many move will need to be recruited to replace those who die, retire,
ot go to other occupations. The Office of Education estimates that
to have = net inciease of 113,000 teachers, a.total of 227,000 persons
will need to enter (or reenter) college teachmcr by 1970. Tt further
Goncludes that about 40 percent, or roughly 90, 000, in this group.
should have doctorate degrees if teachmw standa,rds are to held at
' d.eSII'Gd quality livelss
‘How does the foresesible supply of néw doctorate degres holders
compare with these needs?  ‘Tn'the school year 1963-64, 14,490 Ph. D
{degrees were. awarded® TIf the number of Ph. D, decrrees awarded
- ‘Tncreases’ a,t-“rhe long-time average rate of T percent ; per annum (see
‘chapt; I, . 83}, 5 about* 90,000 Ph. 'Di_' holders wonld be added 1 the -
. Boyear’ period;” 1965-69 Trickisive. “Under'a’ much’ more optimistic
- ‘asumption that the annual tate of increase could be rJooosteol and held . .
to 10 percent, ( achlemd dor a pemod a8 10'

g e fe
. 13;!L]lauc'a ﬂIttGl_ P,aner on Tax .
“Ameriean Council on Eduention. Reprlnted i U8, Congress, hearings before Sper'ial Sub-
committee.on Bducation, Houge: Committee on Education and Labor. bBth Cong., 1st sess
Higher BEducation Act of 1865, p. 52. B} e
1 WThe Schools,” the Bodley Head, London, 1961, : o
16 OUnpuhlished ‘memorzndum of the Higher Edl!catmn Personnel Secmm of the Oﬂ’:ce
* of Wducation. This estimate appears conservative since a comprehensive study.by the

Office of Fducation of the faculty of all 4-year colleges as well a8 universities revealed. -

that 51 percent of the facu]ty had doctorates in 1963.
¢ See footnote 69, p.
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sx};we 1900 in the yea,rs 1925—30), t,he 5-yearr taot l Would be about
97,000, . ..o o
; But even under the more optimlstm &ssumptlon nea,rly all. future
Ph. DJs in the next ¥ years would have to.go into- collecre teaching if
desired standards.of instruction are to be maintained m the. period
1mmed1a,tely ahead. “In fact, the. actual pr oportion, of Ph, D.’s enter-
ing or remaining in college teachmtr is very; much lower.. Table. I,
based on datas O'athered by the Natmna.l Education Association, shows
“that today n: all fields of . study, on}‘y about, 4 pe cent. of ne
tomtes go into college teaching. ... o
Therefore it-appears that.m the, nex
fall of close to. 45,000, Ph. D.’s below
“have only about 0ne~ha,1f of those we nee e
This erloomy -conclusien..is,.of .cour sub]ec . 10 101, ]
more intenstve use by coIlerves and universities of those ) -eady hold—
ing ‘ddctorate deO'rees aay be possﬂole “This eould’ ‘result
of higher retirement ages for those now teaching, additional employ—
ment of qualified Women? 9 smailer outflow of teachers to competing
‘cccupations, or a larger inflow into college teaching from such occu-
pations, or a combination of thesge.'’ ‘
The Ph. D. shortage will be particularly felt in the sciences, in -
which opportunities “other than college teaching abound for new
Ph. D/’s. Table I shows that the 48- percent average going into college
teaching is composed of highly disparate ratios among the disciplines.
While two-thirds or more of all new Ph. D.Js in the a.rts humanities,
~and social sciences go into college teaching, the hwhest ratio in the
sclences is 66 percent for mathematics. Much lower ratios are the
‘case 1n the rest of the sciences, from 41 percent, for the biological sci-
. ences down to 29 percent and 23 percent for physics and chemlstry,
regpectively.

TABLE I—=S8elected groups of doctor's degree gmduates 1963 and 1964 in college

WM ONE SR DR DD

teaching *
In college teaching (total)
Al gradustes,
number -
. Numhber Percent
22, 269 10,772 48,
5 88,
701 614 87.
" Foreien langnages- .. - 411 369 . BT
- Political seience. - - 388 305 79
Sociology. . 329 252 78
Musie. __ - 275, 208 75.
Mathematios. . cooocoomomomaeee- - 506 602 . 66,
Economics..__ . : 578 381 LA
Biological sciences._ oo ooo oo o R 2,114 865 49,
Payehology . ool 1,438 534 37.
- Engineering - ... - Z, 532 912 36,
Agriculture. .. .coeeenon e e e e e mmm 1,036 347 33.
Physies. i - 1,338 384 28.
Chemistry._ ... _._____ . 2,192 500 22,

", ' Gouree: National [dneation Assoclation, Hesearch Repork 1096/—R4, April 1065,

7 The view that requirements for additional teachers in higher education may be less
than those foreseen by the Office of Tducation, because of factors such as those indicated
above, is forcéefuliy argued by Allan M. Cartter, vice president of the American Counecil
on Bducation, in a paper prepared for a forthcoming issue of the “Educational Record*’
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Teecher shortages, already serious in some ﬁelds are expected to -

becoing greater. In"its April:1965 report, the: National- ‘Education

Association said that of 1,084 degree-granting colleges and u111ver51t1es :

7 ;covered by its survey;, a.bout hatf (517) had tea,chmo vacancies they

-could ot fill diaring the last 2-acideric years: ' The gleatest shortages

‘wers mathematlcs, reported by 166 institutions, and. in physws,
‘reportec}. by 110 institiitions.: TTowever, 8 out of 10 of the 1,084 institu-
tiong surveyed feared that teacher shortages would become evell’ more
actte. “Againg shathematics ‘arid the broad area of thie physical and

natura,l sciences are the areas of most infense concern.®  These shiort-

ages of teaching faculty affecting the eritive higher education system,
heaf eSpechl‘y heavily ‘upon smaller co'llerres and’ umvers:tms In

fhe Tace'of Fising student deimand, their eapecltv to raise or éven main--

~tain teaching standards is 1mper11ed Since strorger, more' aﬂiuentl in-
-stltutlons can domma.te the market for scarce teachmg talent! e

: at10n Assocmtlon, Research Report 1965 R4, "Teacher Supply und
o Demand in Umvers

es, Colleges and. Jumon Colleges, 1963 64 and 1964—65 . Apul 1965 :




.I'GCBIVIIlg ﬁnaneml support 1 fel
through employment as assistants on unive

R for work on Government research: pm}ects, e alse
“search use’by graduate students.’ o

III 'FEDERAL# RESEARC’H AND )EVELOPMDNT PRO-

GRAMS ‘HAVE UNQUESTIONABLY IMPROVED" SCIEN-
“ TIFIC HIGHER EDUCATION -IN: SOMD PARTICULARS

“ The benefits for scientific’ higher education of the Federal research

~ ind development programs have been fmr-re‘whmcr “The major gains
- Have come from: the financial support glven O'ra.duate sclence ‘eduea”

tion, the encouragement given to 1mprovement of sclence textbooks
and curricula, zmd the rapid extension of edu __tion n the sc1ences :
into'wider and more significant areas.” :'

Graduate eduea.tlon in the smences has’ been a

1ty ‘research prbj ects.
and - facllltles, Tequired

The best in Iaboratory equipment, buppll
.‘:1a,b_le for:Te-

Beyond these tangible benefits are the opportunities given to grad-

- uate students to participate in‘research projects. It is the convietion

of educators that graduste education in the sciences can be-conducted

- successfully only as a part of the research process. ““Mock research

eXperiments‘are poor substitutes for the: eXp ofation of the unknown
which is the essence of ‘scientific activity’ “Quly by partlclpatmb in
bona: fide research projects are graduate students introdiuced-to the
real uncertainties and ehallenges—as well ‘as the rewatds—of seience.

Undergraduates at exceptional institutions have to some extent

-shared these benefits. ‘At the Massachusetts Tnstitute of’ Technology,

‘the enrichment of graduate departments, and reseaich’ opportunities
.. provided. seenior faculty members;:have, helped t,he best of the seience
_ underoraduates Dr.: Sizer of MIT states: i

" You would be pleased to know how many undero radua,tes’
now participate in ‘research projects 4§ part of: their educi-
tional experience. The emphasis-on- vesearch ‘dncertain of
© our, institutions . has resulted in.the attraction of very:large
numbers. of: a”pphcam;s for. undergraduate study:,. By con-
trast, those. institutions Whmh do Tittle or no: research have
nof-had as great an increase in number.of applicants.

‘Educators stress, moreover, thait, tlié research’ prograivs have 11fted- '

" the level of graduate training in the sciences because professors,en- =

oa,qed m resea,rch work of significant valpe, are mote stlmula.tmcr ‘a8

' 'tea,chers and adwsers to- gmduaate student .

' mIrwin W Slzer head depmtment of biology,’ Ma.ssaehusetts Institute of Teehnrlugy,
P “Responaes Trom: the Aesdemie ‘and Other Inferested’ Commiunities to amn Jigquiry ‘bv: the

) A cross fertlhza,tlon ex;

Research and Technical Programs Subcommnittee of the Committee on’ Government
tong? “Conflicts: Betwepn Yhe  IFederal Reseirel Prograhiy and - ihe’ Nition’s "Goals for
Higher Wducation” (pt. 2), U.8. House of Representatives, 89th Cong., Ist séss., Septem-

. ber 1965, p. 421. (Hereinafter referred to as Responses (pt 2).)

11
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12 RESEARCH PROGRAMS—GOALS FTOR HIGHER EDUCATION

ists between laboratory and classroom. The scientist engaaed n re-

search is a more effective teacher, for he brings to the classroom the

- excitement and stimulation which he finds in the laboratory.. More- -
-over, the scientist who as a teacher is in contact with probing young
minds is more likely to be a perceptive scientist. Thus, through the

Interaction of teaching and research,;each gains fronr the other 20 13

he.atmosphere.of . dedlcatmn andcreativity has been, extended be-
youd the confines.of the Nation’s greatest research—peltorm g univer-
witiés "Other gra,dua,te tistitutions have been enabled to carry on first-
pate. research: as; a, vesult of. the support, provided by the Federal re-
gear h progra,_ S, "[Tjgms_ w- stafidards. of research. excellence and
_ te tral in’ the. sc1e s hav been ext) nded to addltlonal
Cgn by nStitiithhS
© T Moreoyer, tezxtboqk ,
%' résult oF the program.’ Semor Te a.rch 8
- gnality of: performance on, re,seftrch projects
t of 't '

n the dram, tig Gase of ma.thematlcs, “ni
) the P : a.nd ‘kindérgarf ;
oughott the country. Substantml progress “has,
texthook and enrricitla ivvision in hlgh school
chemlstry, and blology '

S0,
Jsponsored the dm-

1 has penetrated
many " localities
‘beei- a,chleved

subcommitiee :

In the last years professlona,l Scle;ntlsts with dlstlnoulshed
regords.in research havebeen increasingly congerned with: enr:
rieula. in science, botly for the prospective science major. and..
hie general student:,: The-eoncern .extends to.teaching from
literally the kmdergarten o the graduate sehool..- Num ers of .
texts are now available, any one of which is probftbly superior. . .
to a.nythmg availablein theprewarera. *.* * Iam wholly-of .. -
the view that.the imagination and v1ta11ty to produce the text .
aga direct consequenee of the. mtense 1nvolveme11t of the par- ;
-ticipants in Tesearch.”. SO ; :

. to science education is the heightened vitality of all scientific activity.
Though diflicult to document ‘this was: well described by D/ W. T,
Lippincott, professor of chemlstry, Ohlo State UnlverSIty, in testl-

- mony before the subcominittee:. . ... - I b

“Federal support has: cremted opportumtles for the evolu-
tion and advancemént of human Kriowledge and:for the’ stim-
ulation of“creativity far beyond the niost: prodlgmus expec-
tations of -our current senior scholars.” Universify ‘scientists,

+ particularly the young meny with and -without. tenure, are "

mty Medical. Ceuter Re dpomses (pt. 2).-D.
e

‘Clinton--D, an--of- facultiesu, -Umversitv of»A Vermont “Responscs me
Academiciand ! OthPr Intprested Communities: to 'an ‘Inguiry. by the "Riégeateh and *Péchnieal

-Prugrums Subcommitien of the Committee on Government Operations.” “Conlicls Betiween

the Federal Research Programs and the Nation’s Goals for Higher Educuhon” {nt.

- T,8. House of Representatives, 89th 'Cong,_lst sess., Juue 1965, -p.- 52. I(Hereinaftgr .-

" yeferred to ag Responges (pt. 1’
( 2t‘i‘Pzgl);'kaég‘iKu:sch fellow and ‘professor of: physms Columbia Univermty, Resmonses
1D 1]

ad sclenice ¢ ula at all Tevels of duca.

A Nibel Tareate and professor of physics at Cd-lumbi_é_u toId the

Pérhaps the most mgmﬁcant contrlbutmn by Federal 1enearch fands e

;.20 Sap’ comanents: of Phillp: Hanrller chan-man &epartment ol:' bmchemistry, Duke Umver- .

¥, S
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‘working unbelievably long Lours and with a passioh ‘that
suggests a compulsion to prove their worth to society.?

Better research facilities, and the opportunity to do sophisticated
. research, have greatly accelerated scientific activity and rapidly ex-
panded scientific frontiers. In this feitile ground not only research
but educational activities ag well flourish. Better teachers are avail-
able to teach the fresh subject matter to be found in the expanded
curricula in which they ave vitally interested. Dr. Fred Harvey
- Harrington, president of the University of Wisconsin, made this
observation in his response to the subcommittee inguiry: - -

Undergraduate education is being improved continually;
the impetus for the improvements and the direction in which -
they are being made are determined by results of recent re- .
search. Consequently undergraduate teaching is now better
than it was immediately after World War IL2* - =
Nevertheless, despite the glowing successes to date of the alliance
-of Federal monsy and university research, and in many cases on
Caccount of such successes, important conflicts and imbalances have
‘arisen as a result of research programs to which the subcommittee
has given its atlention. e L
. ®W, T, Lippincott, professor bf_ chemistry at Ohio State University.  See hearings
before a subcommitfee of the Committee on ‘Government Operations, U.8, House of Repre-
sentatives, 89th Cong., 1st sess.,, “Conflicts Between the Hederal Research Programs and

" the Nation’s Godls for Higher Education,” June 14, 15, and 17, 1968, p. 5. (Hereinafter
referrved to as subcommittee hearings.) ] . B

26 Responses (pt. 2), 0. 249,







1V. FEDERAL RESBARCH AND DEVELOPMENT ‘PRO-
GRAMS HAVE HARMED SCIENTIFIC HIGITER EDUCA-
"TTON BY EXCESSIVELY DIVERTING SCIENTIFIC MAN-
'POWER FROM TEACHING, AND BY OVEREMPHASIZING
‘RESEARCH TO THE DETRIMENT OF TEACHING

A SCIENTIFIC MANPOWER Is DRAWN INTO NONEDUCATIONAL
EMLOYMENT RATHI‘.R THAN’ TRACHING

Federal résearch and’ development prowrams have - mcreasmgly;
drawn off professional manpower algo needed for college and wmi--
. versity teachin
Any. deman(% on the economy, pubhc or prlvate, of the size of

Federal spending for research and deyelopment is also a demand -

for manpower on a large. scale. The present $16 billion level of
- expenditures is huge by .any standard. ~Constituting more than 15
percent of the entire Federal budget, Federal spending for research
and development is equal to about 60 percent of the Nation’s total

- annual investment in new housing and .to about 70 percent of cur

total annual investment for new plant and equipment, in all manufac-
- “4oring. . Federal research and development expenditures dwarf
that of all other participants—in 1963, the National Science Founda-.
tion estimates that the:Federal share wa,s two—thlrds of-all spendlng
for these purposes..
- Manpower needs for the Federal reSearch progra,ms have beent
' 'exceptlonal because: of the huge. annual increases in amounts spent.
The expenditures’ growth rate approached. 20 percent per year in,
the period 1950—65 It far outran  ihe:apnual growth rate of less:
" than 5 percent in the Nation’s, Supply of professmnal and. technical
_ personnel. .. Morveover, unlike Federal spending in. similar scale for.
other purposes, research and: development require a disproportionate

L number of persons of the highest levels of- education : and professmnal-

training, particularly scientists and engineers..

How many professional peaple have.the. Federal. progt ATms actually.
taken from the manpower pool which also. supplies college and uni-
" versity. teachers? .. How many.of these people have.formal training
at-levels which would qualify them for college or university teaching?

These questions cannot be answered w1t‘n confidence, because the

e necessary manpower figures are not available. Despite the high pri-

ority .of the Federal research.and. development programe, md the
- rapidity with which they-have been. .expanded, Federal agencies have.
not made systema,tlc, continuing estimates of basie employment da.ta-

~Hesded to AT weEr theses qmestmns with any degres of ‘weairacy:—Only:
Tough guesses-can be made on: the ba.s1s of fmgmentmy mad very.,
much out-of-date figures. -
~In 1966, the national total of &Ll types of sclentlsts and e'lo-meers‘
(mcludmfr most -social “scientists) " was; estimated by the Na,tlolmll

15



16 RESEARCH PROGRAMS—GOALS FOR IIIGHER EDUCATION

Science Foundation to be 1,275,000, of whom about a third, or 425,000,
were working on research and development and the remaining two.
thirds in a vanety of work including production, operations, admin-

istration, management, and teachmo Of the 425,000, 295,000 were

employed by private industry, 55 OOO by government { all levels),

55,000 by colleges and universities, and 20,000 by all others. VVhlle K
. the NSF hasg estimated -that the national tota,l of scientists and engl-

neers.increased to 1,435,000 in. 1963, it has not sub]ected t}us ﬁgm'e to
an analysis similar to tlmt for 1960.2 B -

““Fora humber of reasons, the 1960 fmalysm mustbe used with extrere
caution ‘even: for making rough:gnesseson the extént and distribution
of trained scientific manpower needed by the Federal research and
developmeént programs today.  The manpower figures relate to all

vesenrch and development, while the Federal tlernand is only for a -

portion, though a. su'bstmntml ane, of the total. In terms of funds

- provided, the Government’ accounts for about two- thirds of the total.
. Since 1960 Federal expenditures for these purposes ha,ve more thin
: doubled———from $7.2 billion to over $16 billion today. = Finally, the
mnational total 6f scientists and’ engineers in 1965 is o Vlously greaterk o
“than the estimated 1,275,000 of 1960 or éven the 1 435,000 of 1968.

. However, since manpower requirements by major categomes of 'em-

' ployers dolno Federal research and’development work can hardly
be less than those of 1960, we can use these data to make minimum
estimates of Federal demands today on the pool of scientific ma,npower'
“from which colleges and universities seek teachers. If it is assumed’

- that two-thirds of the 495 000 scientists and enginéers working on’
research and deévelopment were effiployed on Federal rathel than non-"

Federal programs, roughly 285,000 scientists 'and engineers were’
needed in 1960 for Federal programs. Of this group, some 248,000
“were. employed by private industry, government, and other noneduca-'

tional groups.  However, they could notall be eon51dered qualified for

collége or university teaching.  If those holding less than a raster’s. |

debree were ruled out as h‘wmtr insufficient forma,l training; ahant

" half of the group, or 124,000 “scientists and engineers, mlght be .
' con51dered qualified for eollege teaching but working on Federal pro-
grams outside educational institutions. 2 “This totalis’a rough measure:
of Federal competition in 1960 with colleges and universities for a'
limited manpower pool. The doubling: of Federal expenditures on.
research and development since 1960 must also miean that Federal®

encro%clnnent on’searde maripower resources is far greater today.

“Hven the figure of 124,000 is a sighificant one when it is measured; |
against the fulltime equlvalent of 324,000 teachers niow engaged in
the entire system ‘of higher- educa,tlon, or compared to the 210,000°

nonadministrative, professmnml employees of the Federal Govern-

‘ment. {including those working on research and development) 2™ 5
“In agreeing that the I‘edeml research and development programs -
have’ resulted n & nm]or diversion of quahﬁed smentlsts away from:__

2 National Sclence Foundaf:lon NSI‘ 763—23 “Proﬁles of Manpower in SBelence, and Tech-‘.'

anlogy,” 1963.
QGEstimated on. the basis of educat;onal qualifieations analyzed by the -Natipnal Science

Toundation of scientists and engineers included in the National Register of Scientific

and Technical Personnel, ({The NSF study for 1962 shows that about half of the scientigts”
" and engineers' not at -colleges and umversltles had master's. degrees or better. See
) “&menca.n Science Manpower,” 1962,

* &7 Figure on - teachers from unpubhshed eshmates ofl: Ofﬁce of Education (see table 11,
p. 19} amd on Federsl employees from U.8. Civﬂ Service Commission,
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the Nation’s higher edtication system, Dr. Philip Handler; member of
the Preszdent’s Sclence Advisory Committee and Vige Chairman‘of
the National Seciénce Foundation’s National’ Seience’ Board ‘as well
48 chairman of ithe blochemlstry department of DuLe U111ver51ty, told’
the subcommittés s : A E

g FOEE Our, natlonal programs.in, space, an, Ldefense, ,and in
,medleal resea,rch which are condueted both in Federal m-‘_’__._
-house and in contract out-of-house labomtomes is the largest. .~
single consumer of scientific talent in our, time.. The very
p namre of much of such activity is foreign to the. university
- ¢hmpus whereas its pperformance Tequires: the same kind of . ...
" trained se1ent1ﬁe talent as that which qualifies one for mem-.
" Dbership on a university. faculty.. Clearly .our Nation must,
face this dllemma squarely and. str;ke a,_balance among these
srogramms which is commensurate with our diverse national
, goals ‘Wete we to abandon the space program, there would: . ., .
become available for employment, on college faculties & great .. ..
numper of physmlsts chemists, biologists, engineers, astron-
oriers, ‘etc.” 1f“we are to continue the space program then
we must learn how to’ operate our educational énterprise.
. without the service of this same group. - This s efually true’
.+ for our defense etfort and for much of the effort which, rela,tes;-;'.'-'
e Lo our attempts to conquer the dread disedses: : =
... The sum of such considerations is simply to ]_ndlea.te tha,t- AR
e .there simply does not exist a supply of qualified scientists in -,
-, ‘numbers suificient to.mount all 6f our.national enterprises at . -
i thelevels, both quantitative and qualitative, which, ag-d:na- ...
-2 tion, we appear.to.desire. Sorhe compromise is 1mpera,t1ve
and it should be made after appropriate Gonsideration and .
o with due deliberation rather than asa consequence o:E the urg«,
-+ ing of any onespecial interest group.® S ,

- B, Untvezsrry SOILNGE TEACHDRS Axg DIVER’I‘DD TO RESEAI{CII AND
w A.wzn From TEAGHING WITHIN THE HIGHER EDUCATION SYSTEM :

_ deral competltlon for. selentLﬁe manpower has not stor)pe ab,
the gates of eolleges and universities. . Of the. $16 bllhon in. Hederal-
Government obligations for research and: development: in fiscal 1965,
about $1.1 billion was farmed ouf diréetly to. colleges and universities,:
and an additional $700 million to research’ centers and laboratories.
operated by them. With these funds, constltutmg about, 70 percent
of all'research fuiids received: each-: yea,r by educational institutions,
‘and perhaps-15 percent of the Nation’s total annual expenditures on
higher éducation, the Federal Government reaches within the higher
eduea,tmn system to claim a substantial share‘of the working time of -

- college and umvers1ty :Eacultles, and A very hlgh share of the tlme of
. science faculties, : )
e Biveir-in-the face of-rising.and. uufuiﬁlled xeclﬁlrements for, teachers,.
- colleges and universities have responded -to. Federal demands for re-
- search by ehannelmd an increasing mumber of:professional employees”
1nto reee*xreh work, bv reduelllo' tea,chlncr time of researeh perfermmw

2‘SResponses (pt 2) p 240
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gaculty, and by oﬁ’ermg such reductlons as mducements to attract new;
acul;
~In 1};360 Dr. Warren Weaver vice president, of the Sloan Founda-
: tlon, warned that Federal research funds were making: it possﬂ:rle for.
- scientists progressively to reduce teaching time, particularly in the.
teaching of undergraduates.?
Tn 1962, Dr. Harold O¥lans of the BI‘OOkan'S Institution found that
“emphagis ‘on research has served to I'educe teaching hours and to
strengthén long-established  tendencies to devalue undergraduate
teaching at-the greéat universities: 730 The National Academy of Sei-
ences concluded in a 1963-64 study tha,t unlvermty administrations
were finding it profitable to offér scientists promises of reduction in
.tea,ch_ma loads to do more research and, in the process, to make teach-
ing a “poor relation” to research in ‘the university.st ...
Members of the academic community told .the ‘subcommittee in
_response to its questionnaire that the offer of light “teaching burdens”
, U was becomlng a commenplace in the umversﬂ:y competltlon for teach-
. ersin¢erfain disciplines.

Tt is pamdomcal that beca,use of the shortage of qualified
people. univergities are blddlng‘ for those available in terms
of salary, research facilities, and reductions in teaching load.®

Testifying before: the subcommittes; Dr. W. T. Lippincott;, pro-
fessor of chemistry at Ohio State Umversﬂ;y, said that Government
support of university research is “potentially the most powerful de-
structive force the higher education system in America has ever faced”
because unprecedented. opportunities for research are causing: scien-
tists to neglect the teaching of undergraduate students.- He went on
to say that-the loss to students of “stimulation; guidance, and exper-

© ience-inspired knowledge,” which has tradltmnally been passed on to
b voung: people by research scholars, will affect the future supply of
- “dedicated teachers, competent. smentlsts erigineers, scholars, and well- -
mformed citizens.” 23
-~ Only strong, well-financed institutions have been’ able to stem the'
. tide and to'maintain an equilibrium between research and teachmg
| - Such institutions have been able not only to insist that their senior
' . professors continue to do undergraduate feaching, but fo hire énough -
additional faculty to offset a,ny diversion of time to Tesearch. For
example, Dr. John P, Trinkans, director of graduate studies in the’
Depa.rtment of B10100'y at. Yale Umvermty, Wrote ‘the subcommlt-
tee

Yale undero-ra,dua.tes takmg courses in. blolovy ha,Ve more,.;j :

contact with faculty now than at any. time, smce I joined :

.. the Yale faculty in.1948. .This is'in part due.to a deliberate, -

- effort on the part .of.the department, and the university.to. .

.. make inereased efforts to reach undergraduates, in part tor..,,;,\‘
an inereased faculty—student ratio; and perhaps in part to the

"“Remmt 4 Great. Age. foJ. Smem:c,,it (Alfred P Sloax. FUHHd&.LlGﬂ,MNeW Yok 1960 i

i WHarold ‘Oriang, “The Tmpaet ‘of Tederal Fiande on Hl;:hcr Educatmn " Brookmgq
! Reuear(,h Report: No. 5, Brookings Institution, October 1962, p.

P YA vPederal Support of Basle Researeh in Inshtutmns of” H],gher Learning,” Natmnai
[ Academy of Scieneces, 1964, p. /93,

| . #dLioyd G. Humphreys, head, department of psychology, Umversity uf —I]].mols.
i . ReSponses (pt. 2), p. 262,

# Subcommittee hearings, pp. 5-6.
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" faot that’ Governtnent funds provide the faculty with in-
creased: assistance in their research. 1t is safe fo'say that:
by and- 1arge the best teachiers of our deépartment are spend-

VIng more time temchmof undertrradu'ltes than some of their
].GbS talented colleagues e S ¢ '

The avaﬂable ﬁgures show clearly that research has made. serious
“fnroads into faculty time within the higher education system as a
- whole, and especially in the sciences at the principal resear ch—perform—
ing umverSltles ' v T

-TABL'E IT. ——Gv owm in h@gher educa,twn emoument tewchmg staff, research smﬁ’,
i S o 195565 :

. [Thousands of person_g.]

Fu}l—tlme, squivalents of-— _ o

: ' Fall'ofl year . -Errgliment | . 77 © ° 77 Teaching staff
. U T - - : Research
ey e i BN staﬁ

-Benior staff 1.| Junior-stafl-.
2,236 169 -]
2,452 180 0
9, 800 - 186 . 10
2,927 265 il
3047 216" 11
3, 236 222 2
3,377 230 12
3, 583 238. 13
3, 861 249", 15
4,175 266 |- 16
4,495 280 17
4,776 305 |7 19

) 1 Includes all-instractional statt of instFuctor or.ahove in resident degree; coursés; professional sinff for
. extension, -yresident uondegree credit courses, and mstmctmn by mall radio, or TV, short courses, au,d
'mdxwdual lessons.

© Soureer Figures provlded by the Us; Department of-Hlealih, Education and Welfare, Offios of: Educ&
tion, July 1965. . ; :

" Table IT shows that, in the 12—78&1‘ per;od 1953 to 196 mcluswe.,
the number of teachers (on a. full-time equivalent. basas) increased
from 177,000 to 824,000, or only 83 percent, while enrollment more than
doubled. As'a result {he burden on ’oea,chers in the higher education
system: increased, with each teacher averaging about 14; students in
- 1964 compared to 12.5 in 1953. At the same fime,. the number of re-
searchers working at colleges and universities more than tlebled from
“the full-time equivalent of 23,000 persons to. 71,000 in 1964, . '

The table also shows that, in the higher eduea.tlon system. asa whole,

" the present division of staff time is about 80 pereent: for teaching and
20 percent for research. These figures are, however, heavily weighted
. by faculties at: smaller institutions and facalties in disciplines through-
. out the system, such’as those in the humanities or the arts, where re-
' search is of little or'no significance: They tell s nothing about the di-
of time between teaching and veseatchiin’the dlSClplmes in which
_ has been encoura.ged thr0u0'h "the avalla,blhty of F edera e

% Responses f('pt;ﬂj,p. 472; St

52-569—B5——4
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The National Science Foundation undertook.a study of the latter for

- the year 196125 -The NSFE found.that in 1961 the total number of

scientists and engineers. employed by colleges and universities was
175,600. However, they-were concentrated at 400 institutions out of an

'esmma,ted total of 2,000.in the country. “Among the 175,600 scientists
~and engineers spre&d out among 400 colleges and umvers1t1es, the divi-

sion of time between teachmg a,nd resea,rch was 62 a,nd 38 percent, re-
spectively,

The stiudy concluded, however that ‘abont & ﬁfth of this group’ of.

scientists and engineers were employed at nongraduate institutions - ..

with, virtually no reseamh activity, For the four fifths at graduaie

- institutions, where almost all the Nation’s research is perforined, the’

division between teaching and résearch was 53 and 47 percent, re-

spectively. If a still smaller group is considered—the scientists and
engineers at Ph. D.-granting universities—less time was devoted to
‘..tea.chmd than to research, 48 and 52 percent, respectively. Further-

more, at oraduate institutions the faculties of some science depart-

ments ‘did a great deal more research than these averages indicate..

.. For example, the division of time for research rather than teaching-. -

“was 59 percent in physics, 68 percent in deronautical engineering, and

gn the other hand, the division of time

“for research rather than teaching was relatwely low in the social

“sciences (22 percent), mathematics (28 percent), and biology (32
“percent).

The emphasis on resea,rch rather than teaching which shows up in

‘these figures covering existing seience faculty at graduate institutions
' -‘a.ppea.rs moderate. by comparison to the occupational preferences of
" pew science.Ph. D’s.  Table TTT below, based on a recent study by the
‘National Academy of Solences, shows the primary occupations, in -
‘the first postdoctoral year, of all persons earning doctorates in 1962.
~While 49 to 82percent, of the new. Ph. D.’s in: nonnatural science fields
went into teaching as a primary occupation, only 23 to 25 pereent did -
. “so.in psychology “and . the patural sciences, where Federal and other -

_’funds heavily support research. . Of the gecond’ group, two-thirds
. “or'more of the new Ph. D.’s in the physical and biological scierices -

" "chose to ‘do pa,ld research or recelved fell owshlps Whlch eriable them
“to do research: -

" These figures suggest tha,t as new Ph, D’s are added to unwer51ty

‘.sc1ence faculties and ofder members retire, the balance in favor of re-
*“searchand against teaching will increase.

Dr. Donald J. Zinn, chairman of the depa,rtment of zoology at the

_ -gUmvermty of Rhiode lsla.nd ‘described the. diversion'of postdoctorates
a .

y-from teaching in this way:

" and then at the end of this time maintain a grant with ONR,

Yy NASA, NIH, NSF, etc., to carry into their new posMons'

Lo The tendency among the ne\ﬂy crea,ted Ph Ds lea,vmg this
- ~.campus and in those’ mvlted to come to it as instructors is to .| .
first. attempt a. postdootora,l career_at-Uncle Sam’s expense. ...

" In some aspects this i is certa.lniy praiseworthy, but contrari: .’
wise it is a situation in which considerations germane to this .
question throttie the amount of teaching to: Whlch these:in-+ -
structors may be assigned.®

* National Scilence Foundation, NSF 63-4, “Science and Dngmeermg Professional Man

power Resources in Colleges and Unlversihes 1961,
% Responses (pt. 1), pp. 76-77.



RESEARCII PROGRAMS——GOALS- FOR. HIGHER RDUCATION 21 -

TA‘BL[} ITT —Pmmary postdoctorwte ocoupdiions of 1962 Ph D ’s yecw' foummng
Tt .. recelpt of degree f . R

[Pereent dlsmbutmnl

S L Research and fe]lﬁwsmps o
Field - v .__{* Teaching AT

< Motal’ " | Tesesteh Felldw'skﬁﬁs Do

..Physical sejences. 66.9 49.4 17 5 : - 25.3-
- Biologigal sciences’ 69.1 ©OAL8| T 213 f. 238
Psyehology ... L. 388 26,0 ;128 vy
;Somalsclences - 2130 177 3.6 J 661"
A_rtsandproiemons. fi B - N 2,20 ; 82,4
Educatio 8,7 - 48 s . 49,2
'&11 ﬁe}ds - 40,87 - 285 = 12 1 422

Source: Nationad Academy ot Selenees-National Research Council, “Background and Experience Paj-
terns of the Doctarates of 1962 Smentlﬁc Manpower Report No 5, by LmdseY R. Hz.rmon J’an. 18, 1965,

' C EVEN A_'E’.A.RT FROM SUGH DIVERSION UNDLRGRADUATE SoiENcE
i TEAGH]’_NG ‘TENDS To B]: DOWNGRADED :

P n addltlon t.o cla:tmmg a la.rge share of faculty tlme for research
Federal programs have had other unmeasurable but no less damaﬂmng
affects on higher education. TFederal science research. money has

. stronrcrly reinforced a, trend which Dr. Jacques Barzun, ;provost of

' Oolumbla University, terms “the new frenzy for research.’ In the

process, the value of teaching at’universities has been ‘depreciated ;

~ teachers .forced into a.Tesearch “publish-or-perish” pattern;: abler
‘oraduate students lured -into research; and young Ph. D’ deﬁected_'
From early entry into college teachmg Undergra,duate teaching is
all too-frequently a thankless chore left to those unable to get research

- money—whether senior professors or younger assistants. - In this
topsy-turvy situation, the wdergfaduate may find that the . uhiver-

- sity established mainly for h1s sake has no real place for him in the
“new scheme of things. = .

- _ Research is not. always pursued for 1mpeccable, scholarly motlves

“ It can be exploited as an avenus o recognition, prestige, and—not
least—«money It has the advantage of being highly visible and thus -
useful in the ‘competition “for professmnal esteem: and _position.
Teaching offers no such advantage, and its less tangible rewards lack
appeal to many, ambitious members of facnlties.

- Dr, Alan M. Thorndike, senior physunst at Brookh:wen Na,tlona,l .
Laboratmy, told the. subcomm1ttee -

In the scientific communmity research is an’ act1v1ty of
%reater prestige than teaching. . There is no Nobel Prize -
or teaching. . A.ccomphshment in research is also rewarded
‘.,m many, less dramatic ways-—publications, invifations to.
.. - prestigious. conferences, easier: access to crucml information . -
: : and to funds,: commlttee membershlps, and means o, inflyence.
S b,the deve]qpﬁ_ of one’s field of interest, . Accomphshmen
m teaching is not recognwad 85 clearly = Tri-fai t“" 1t isvmo
easy even to identify outstanding teachers.s¥ .. = 7 ;

. The less serupulous simplify maitérs for themselves b domg To-
search- not for the sike of research, bit. for ‘the sake of pllmg up

. 8 Regponses (pt. 2), p. 145,
% Responses (pt. 2; p. 466,
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‘research grants. - Dri Dohald H: Riddle; dean of the faculty in the
“*College of Political Science at’ Rutgers University, believes this
Vperversmn of research actlwty not UnComImon : '

At almost any sizable university there are at least one or
~ two faculty members who would be willing to research al-
most any problem that somebody will support financially.?

"Gerald Piel, publisher of Scientific American, told the subeom-

. ‘mittee that Federal research contracts have undermmed the integrity
- ‘of the Nation’s major universities as centers of higher education
“especially in the sciences and including even graduate edncation,”
“because intellectuals, in their avidity for Tesearch money, have_be-
come mercenaries of science and schohrshlp 20 One teacher expr essed‘
-his concern ag follows: - , | i

It is no longer unusual for a frlend or collea.gue to te]l
me, with obvious great satisfaction, that hereafter he will
receive a substanmally higher salary -and “that he will have

. only two graduate seminars to teach or only a O'ra,duate_ .
¢ Ugeminar and research : 2

. B A force has been Iet Ioose by. the I‘ederal prowramq"‘.,"
¢ ,whlch h‘ts altered- many relationships and values, qulte be-
_yond those that might have been anticipated# :

VA departmental chairman described the “leverage” which research
‘funds give ‘scientists’ to dmtate thelr own. terms on the amount of
teachmg they willdo: : oy :

*owow 001131der a dlstmgmshed sclentlst ina partmuhr
" field who may command research’ support for his program of
P © " Vdeveral hundred thousands of dollars per year. *As an indi-
: " vidual, he may command moreé support than the. rest of his -
o department taken altogether-—more than the’ ¢hairman of his,
" department and, in some cAses; even more than the deanof .
e - his collége. He is in & position to'exercise immense leverage
AT becanse of the' funds ‘at his disposal. Tn many tases he pro-
. vides funds for most of his own salary. All'ef his equipment. .
© comes from Federal funds, as does the- support for' six or -
-seven graduate students in the department. “IIe gets his own ..
“way and teaches véry little.” If compl‘untcs are made about
his activities, he threa,tens to “pmk up hlS marbles” 'md go
elsewhere.t® | - :

" Téachers are Torced to_ do research and to pubhsh . order to.move
up the academic ladder.” “Publish or pemsh,” the rule of the research
. world, has'been inappropriately taken over and applied to faculty
‘whoge main talents and interests lie in teaching. Thus, students may
be denied good teaching while téachers are fmced to underta,ke Te-
search and to pubhsh arra,mst thelr will, :
i ' “’Responses (pt 23, p 388, . i
i < 40 Regponses (Et 2}, 0. 370,
# Milton R. Konvlts, professor of law and of inﬂustnal and la.bor relations, Cornell
“Uiniversity, Responses (pt, 2 2.

.. Howard A, Schuciderman 'chairman, department of bmlogy, Westem Reserve Uni-
versity, Responses (pt, 2}, pp 412413, i
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Among theé most perceptive comments received by the subcommittee
on this problem were those W hlch icame from students. e
One Wrote it e

* % % The “pubhsh or peush ‘rat:] ra,ce is commg under a1 '
ot of ﬁre in modern universities, yet o one seems to. want fo
do anythinig about’it. - I have found that many of the best
research scholars do'not make good téachers ani conversely,

. that many excellent teachers, while"doing researchi-on their

;<..rown, do-not like to. publish. Yet, due to the. emphasis on

i publishing in. the university world; the teachers who get pro-
moted are those who pubhsh——whether ‘their works are good
or bad, whether théir teaching is good or ‘bad. T think this’
is,toa l'u'ge extent, due to the fact that universities can obta,mj
. grants through 111é1V1dua,ls who- have obtained a reputation
in their ﬁe]d—through pubhshmg Thus,, they. encourage it:
by basing promotions on. ity and the whole teachmg professmn .
suffers s

LXnother pointed out that the pressure to publish WﬂI drwe young
‘teachers seeking tenure to sacrifice tea,clnng n order ’oo go mto Te-
search He added:

_ # * While this problem ma,y not be direcﬂy 1elated to ..
-, Government grants for research, it seems to me that -the cur- .- -
orent emphasm on research in all fields may be related to

-Government and private eucoumgement of resea,ruh in science .-
and near sciences (e.g., economics) L

A third summed up the: gituation- pungently by saying that under-
graduate education is sufferitig; not-because talented plofe-ssms and
superior-graduates find Tesearch tiiore rewardmg than teachm they .
- find research more mandatory than teaching.< B

#The abler graduate students: and yoinig postdocfomtes go mto Te- .
search—the Tess able, tea¢li. Federal research p{)hcles uhiversity
policies, and the shifts they have caunsed in academic regard:for re-
sédrch and teacliing -combine to deflect abler graduite students ‘and
those with newly earned doctorates:'away from:teaching and ‘into
resedreh. - Since large universities have traditionally: drawn- on ‘this
group to supplemient  their: teaching force, loss of ‘the most able to
research means reliance.on theless competent for teaching.#® .

Tederal policies. with, respect to graduate. tellowshlps and regearch
assistantships are in part to: blame. . Tellowslnps donot require holders:
to teach, Research assistantships pay. generously - for the: research
services of students employed .on prejects. .Only those who lack fel-
Jowships or research assistantships, therefore, are candidates for teach-
Cing asmsta,ntslups “The adverse effectscf, those policies on undergrad-
uate. mstructmn and even. on he quality of: sohe riew Ph.. D, ’s were
Albe t _" 3, 1. professor of chemistry. a,t thes

The ‘wulablhty of unrestrlcte,d fellowshlps and of regea;
grants which permit graduate students to- be pald :

YR Crist Bcr:'y, student, Bmwn Umversltv Responses (pt.
4“4 Michael A, Avery, student, Yale Collegé;” Récponses' (pt. 2y, pi
. 4 Johnnie Adams, student, Michigan State University, Responses {pt 2) o 1‘21
“See William J. Baumol, proiessor of economies, Princeton University, B:esgeusesu {mis

2)p
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o1 rather than as teaching assistants has had the effect of making -
teaching assistantships hard to fill and of filling them with the - ..
poorer graduate students, To this extent undergraduate in-
struction has been adversely affected in many large institu-
tions. *.* * The net effect .of abundant Federal money for
fellowships and research assistantships may actually bave
lowered the standard for the Ph. D. degree by causing the
employment of substandard graduate students to teach.®”

- A student 'who wrote the subcornmittee agreed, in -stronée-r 1a,nguage :

. ¥t is my opinion that today more teaching is'left to gradu-

- atestudents who may not be qualified. For ingtance, I have an

ingtructor [who] * * * ig. often unprepared to teach the

“elass. * * ¥ Tt might be said that the resson for such people

being in the teaching position is the shortage of teachers.

To the extent that this shortdge is worsened by research, T

feel that education is suffering from an overemphasis on

~* research.f® : } o

. Federal policles on postdoctoral fellowships strongly reinforce the
movement away from teaching.. Dr. Arthur W. Martin, professor
of zoology, University of Washington (Seattle), feels that an exces-

sive amount of money is made available for postdoctoral students.®® .

These persons, though not on faeulty rosters, can remain at universi-
ties without teaching for years. If they do turn to the classrooms,™
they can enter teaching at higher salaries, because of their research
and publications, than their coileagues who have been teaching during
the period.. Hence postdoctoral.fellowships not only divert valuable

- personnel from the. classroom, but discourage others who do wish-to
" teach. For research during this period brings both higher short—tgr_m_

and long-term rewards.

.« Universities with ample funds conld avoid reliance on unqualified
graduate students for teaching by offering salary and other induce-

ments to qualified doctorate holders ie.become members of their regu- -

* lar faculty.: But not all ehoose to do so. For adding new faculty just

- for the sake of improving undergraduate teaching might dilute. the
regearch “reputations of -established - departments. Dr. - Walter P.

_Maetzger, professor of history at- Columbia University, explains:, ...

The growth of surrogate instruction ‘steins not only from =

" “the reductions in the teaching load of the established faculty, -

" 'but from the reluctance of the established faculty to add new ™
“""'members t6- bear that load.. Research-centered institutions-
7 have high aspirations and -august self-images. - They cannot
“and will not make wholesale peérmanent 'appointments ‘to
" mateh the rapid growth of student bodies. - Rather than at--
" “tenuate‘the quality of their staff, they would rather attenuate
~ the quality of their instruction. The fact that this stiategy-
LRl

- ¢ Responsek (pt. 2),p. 339. T
43 Refponses -{pt.—2}_,‘pp. 134186, .. s H _ . [
. # Responses {pt, 2), p. 319, . 3 : o
® Dr.-W. T. Lippincott, professor of chemisiry at Ohio State_ University, makes thé
poing that many do-not, suheommittee hearings, v, 5. B L el
5 Responses .(pt. 1), p. 56, . ST T .
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“The mldergraduate is the vietim. = Tuge enrollments are, of course,
. ba.sma,lly responsible for dilution in the quality of underwraduate '
- instruction. But the stampede into research has aggravated the prob-
lem ‘at many places. As Dr. Cla,rk Kerr, pres,ldent of the Umversrby"
‘ of Ca.hforma has stated :

- There seems. to be a po].nt of no. return” after Whlch e . .
sea,rch consulting, graduate instruction become so absorbing - .
- that fa,culty efforts can no longer be concentrated on under- ..
- graduate instruction’ as they once were. . This process has . :.
been going on for a long time; Federal research funds have ..
intensified it. As a consequence, undergraduate. education
. 'in the large university is more likely to be. acceptable than .
- . outstanding; educational policy from,.the undergraduate
. point of view islargely neglected. - How to escape the cruel .
- paradox that a superior faculty results in an inferior concern . .-
- for undergra.duate teachmg is omne. of our more. pressmg,,:,. .
- . problems.® :

_ “The New York T:Lmes in an edltomal of Apml 30 1965 said more"
' jblu.ntly '
.- The innocent fleshma,n arriving on campus Wlth the 1d.ea, '
- that a university isa place to ha,ve intimate coritact with great ,
. and learned minds often discovers that some of the fa,culty
' _* want to have as little ag possible to do. with the students.

~John Flsoher editor of Harper’s, asked in an impassioned article in’
the magazine’s Febmary 1965 1,,Sue, #Is There a-Teacher on the Fac-
ulty ” Students are returning to their campuses, he said, with“the-
swelling SU_SPIGIOI}. that they are.getting gypped,” and that the wni-:
versities are “capable of providing far-better education than: they are:
putting out but that the faculty ‘members ‘serlmp on tea,chmg and.
' ‘begru ge every minute stolen from the Tab’.? % :
* As a consequence, there have been outbursts’ of student dlscontent ;
_ Beginning in December 1964, the huge campus of the University of:
. California at Berkeley was’ rocked by & studerit-revolt, ostensibly
“centering on “free ‘speech”issues. ' But as the Wall ‘Strast T ournal
pointed: out, many -university administrators and-teachers felt ‘that
‘the issues were merely an outlet for a strong undercurrent of digsatis--
faction with growing undergraduate neglect, in turn caused by theli
' massive increase in Federal research: money.tE :
In March 1965, Yale University students began plcketmg the adw“s : .
" ministration bulldlngs because acadérdic tenure was denied a popular . . -
young professor on the ground:that he had failed to write:and’ ‘publish
enough books. When the 11111ver51ty adiministration: stood by its deci=
. sion, ‘the students eng aged g mournmg v1g11” | :Eront of resﬂent '
: Brewster 3 ofﬁces ot - L

i
;
i
;

B D Clark Kerr The Uses of the Umvermty, Harvard Unwersnt\ .Press, 1

meeeri S ggeneerpts in-Re, onges. APt 2y D280
53 Bee excergts in Responses (pt 2), D. 216 e
5 May 4

568 The New Yorl\ Times, Mar. 1%, 1965
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b. RECOMMENDATIONS .

The subcommlttee finds that too many smentlsts ‘and engineers have
been diverted over a relatively short period into resealch work, and:

.~ too few are available for teaching, Tt will be necessary both to Timit, -
the requirements for research manpower over the short term and,

through an appropriate system of incentives, to increase the flow of
quahged personnsl into teaching. In order to-bilance the present use

- of scientific manpower -on research problems with investment in the

education” of new ‘manpower for- the" future, the follm\ ing ‘policy

~ changesand actiohis are needed:

1. Mamtain seientific manpower data The Bureau of the Budget
acting in-coordination with the Office of Science-and Technology, the
National Science Foundation, and the Departments of Labor and of-
Health, Education, and Welfare, should - gather reliable up-to-date

. data on the. naticial ‘poel of Sclelltlsts engineers, and other profes-

sional petsonnel employed under F ederal research. programs—by pro-
fessional category, by category of employer, by Government agency
spongoring the program; and by field of researchi—and to publish (hese

-data at least yearly. Where the material has a security classification,;

it should be handled in accordance with usual security procedures.

2. Weigh priorities between teaching and research. On the
basis of such Information, the Bureau of the Budget. Should scrutinize
all Federal research and development programs with'a view tobalanc-
ing the manpower needs for research and development, on the one
hand, and the needs for teachers at colleges and universitiés, on.the
other. Major programs making substantial demands on' scientific:
manpower should not-be undertaken, continued, or expanded, if the:
need- for such programs is considered to be of lower priority than the: .
need +o:assure an added supply of teachers for the higher education
system. . ‘Such ascrutiny could also uncover duplicating research proj-:
ects. The annual budget should include. a comparison of past and-

proposed scientific. ;INanpower. needs. in accordance W1th changes in

proposed spending for research-and development, -
3. Encourage researchers to teach. Research grants and eontracts :

- should he drawn in such a way that encouragement is given to senior-
investigators:to teach:.as well as'to ;perform research. Grantsor :

corntracts pI‘Ohle‘}ng teaching should be permitted only for clearly:
defined exceptional -circumstances....In order to-encourage the.early
entry into teaching of the ablest: gmdua,te and postdoctoral studenls,: .
all holders :of . Eedgra,l fellowships, - research  assistantships, and

traineeships should be required to devote a. portion of their time:
during graduate or postgraduate trammg to undertrraduate teaching

. wherever need; for additional teachers.exists. -

4 Inst'ltute seience teaching fellowships. ‘The nm]or I‘ederal-j'

. goience agencies (DOD, NIII, AEC, NASA, NSF) should, by new:

legislation where necessary, mstltute Ero rams of science teachmg‘“
fallowships ‘n miission-related ‘science fields with awards at least.as:

attractive as those available under the present fellowshlp and trainee-

- ship programs (principally NST' and NIIT}. : Such science teaching
" fellowships need not result in a higher globa,l total of funds devoted

to Federal research programs.
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5. A Presidential award for ontstanding undergraduate teach- -
-ers, Toassistiin therécognition of excellence in teaching, the Presi-
dent should consider instituting a program to reward and to recog-
nize outstanding undergraduate teachers at colleges and universities
. each year. Recognition could take the form of a cash prize and a
medal or citation prefented by the President at a public ceremony,
 with teachers selected by expert panels drawn from the college and
university community. -‘The prinecipal responsibility for maintaining
balance between teaching and research is, and should remain, that of
the educational system itself. Colleges and universities shouid them- -
selves undertake, as a priority task, the restoration of the prestige and
. rewards that are due excellent teachers. : :

- 52-569— 65 —~5






.THOSE FEDERAL RESEARCH AND DEVELOPMENT
- PROGRAMS DIRECTED AT SCTENTIFIC RESEAROH IN
.. UNIVERSITIES AND COLLEGES HAVE ~HARMED

- HIGHER EDUCATION BY CONCENTRATING SUCH PRO-

'GRAMS IN A WAY"THAT IS DETRIMENTAL TO

' “SCIENCE EDUCATION IN SMALLER INSTITUTIONS

'A FEDERAL FUNDS HAVE BEBN ConceENTRATED IN A FEW Larce
. UNIVERSITIES

“Which are the reclplents of Federal research and. development -

funds .among the educational institutions? Studies by congressional

. coramittees and private organizations show a high:degree of :congen=

tratlon of these fundsin a few major universities. 56
“These studies and the subcommittee’s present inquiry have been
handicapped by lack of mniform, up-to-date statistical, informatiof.

Not, only is there no single source for this information. The major

‘Federal agencies having university support programs: follow no:
congsistent set of definitions in keeping records, so.that figures of ope
agency  cannot meanmdfully be' combined: Wlth those "of another.
Because of the absence of any continuing data on’ ‘the distribtion of
science’ “funds to universities, ‘a private organization” pubhshmg the

‘magazine Industrial Research has for 8 years sent out, questionnaires

' Mld compiled its own figures to supply information to- its rexdets.
It 'would be helpful for the Bureau of the Budget to'collect and

make available current ‘data on the distribution of Federal re,sea,rch :

- funds to individual edncational institutions.

To: determine the extent of’ concentration in funds presently dls-
tributed to universities and to: identify the major reciplents,the sub-
commiitee asked the five prificipal Federal research : ‘agencies: With
programs at educational institutions to'submit data’on reséarch funds

‘and’eddeational support funds disbursed to the 95 largest, reclplents In

fiseal 1964. These’ data, are shown in appendlx tmble A and sums

marized in table TV, '
‘Table IV shows a high degree c-f concentration for four of the ﬁve

'-prlnclpa,l agencies with research’ programs at universities, * Froit’ 58

1£6"46 ‘percent, of science funds spent at universities by the National
Institutes 'of Health; the Department of Defense, the National Aeres

~ nautics and Space Admnnstratlon, and the Atonile’ Energy Conmis-
“sion ‘went to the top 25 recipients for the respective agencies: - Evenin

 THarold Orlans, "’l‘ho Eiffects. of Federal Pro[:rams on Haghel Dducation * Wash
_D.C,, the Brookmgs Tnstitulion, 19625 Report ‘of [he House Spu.ml Subcommittee ‘0%
. Bducation; U.8. House of RepreSentatives 88th Cong., 1st sess,, - *The. Fedeéral Goverumeént,
and Bdueation.” H, Doc: No. 159, Tune 14, 1963 ; Renort of the Select Cominittee -on Govern-
ment Research, U.8. House of Replesentath es, BBth Cong., .2d.sers, “Impact of Federglr
ReseaJ;ch and’ Development Programy,’’ study No. - VI, Washm;:ton Dec 28, 1964 Repmt:,

the Commitiee on Scienca and, '&strona‘uucs, hill S House ‘of’ Representatlves. Bch ‘Cong.:,
1st ‘seEs,, “Geographic Dlstrlbutmn of Federal Research nd Dey T e 10
ernment ‘and Science. No., 4, Feb. 26, 1965 ; 19 R )
Industrial Research, vob. 7, NoO. 4 Aprﬂ 1865, pp,‘,” -49,

the ‘cage.of the National' Sclence I‘oundatlon speci cally charcred t
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assist in science education, the top 25 claimants received 40 percent of
Since there are differences in the composition of the Tists
of the top 25 institutions for each agency,
rate yniversities represented among the %;admg Tecipients of the five
principal Federal agencies. These 54 universities, out of a total of
over: 2,000 colleges and universitiesinthe country, receive about 60
peroont of all-funds. gomO' to: educatlonal 1nst1tut

science. educat1on.5"_f_ S Sy o

the funds.

smence educwtwn ﬁscaJ. year 1964 -
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there are, in fact, 54 sepa-

rroza] ol

“op 25 universities

. ) educatmnal
CABBICY e oo B o | institutions (7 N
| (thousands) Amount Percent of -
(thonsands) total
Nitional Institites of: ‘Health_ S CU$ETT, 004 | 7 $936,365 [ -
Department of Defense_.__. i 306, 218 |.
- National Science'Foundation: VI35, 807 [
WNational Aeronantics.and:Sp . 57,825
-Atomic Eriergy Commission._ .. y 143,404 | -
. Total . L 468,804 | -

78,819

Sou.rce Appendlx table A..

NoTE. —The top 25° unlversmes ‘are ot the same t‘o:' each i \'gency There are Iy total oi 54 mstltuhons
. included in the- top gmup of the 5 agenoms o B :

Through an analysm of ﬁseal 1963 da,ta on, researoh only, the Na—
tlonal Sclenoo Foundation came to smnlar concluswns with respect, to
the extent of .concentration of funds. It found that 100, colleges and
universities accounted for more than 95 percent of all funds,.50 1nst1—
tutionsreceived 75 percent, and 10 received about.35 percent.”

The concentration:of funds is not:just in terms .of the number of
institutions, butalso in terms of the type of institution sup
of the 54 top recipients of Federal science funds are Ph.

© e . institutions.or advanced institutes of. technology Few oould be. de-

~ . scribed as. representmg smaller universities, and:none are 4—year col-

: leges awarding just the'baccalaureate degree..

Thls neglect.of all sectors of higher- edu'oa.tmn suve Lhe Pn _D ovra,nt-

: 1ng institufions is confirmed by the National Science Foundation a.naly-_
sismentioned above.. The NSF found that in fiscal 1963, 96 percent of
all funds went to Ph. D.-granting institutions.

- money went to 4-year colleges.despite the fact that from 137 of these

b

ried. A1l

granting

Only 1 peroent of the.

$ _for resea,l_jch and

TCABLEIV. mShm’e of top 25 imiversities in total Foderel ﬂmds fo*r' 'reseaxrch ami

colleges, 25 percent of all science. baccalaureates receive their degrees.

- Another 137 co]leges and unlversmws responsﬂ:)le for about 14 percent.
~of all master’s degrees in scmuce. smd engineering, received only'8 per- -

cent of the 1963 funds. ..

. In.testimony’ ‘before the subcommlttee, Dr F‘Ly A]zenberg—Selove,;

' professor :of physics at Haverford College. and executive secretary of
vt Cloramittee - on- Physics Faculties-in- Colleges;- smted that-600-0dd:—--
“colleges awarding 55 percent of all, ‘bichelor’s detrrees in’ physies -
‘CB]VBd only 12 physms grants in ﬁsoal 1964. .The 12 crra,nts totaled Jess

The total of $1 468,824, 000. does not’ agree with: t‘he totaI given Tn “Federal unds fo

i

‘Reseal‘eh Developient, and. Other Scientific Activities” for two main reasons:’ National.

Srience Foundation funds for science education are/ineluded in our figures and: the Depart-.
-ment of Defenge data include funds for contract research centers operated by i

Fands £or similar centers operated ofl behalf of other agencies are excluded

T8 Ummbllshed analygis

y National’ Scienee Foundation,




“Dr. Charles W
of Prinity University, cited’ a spec1ﬁc cags in'testimeny before ‘the

fiorsennmics o 0, SUBCOMMIttoe heaTings. D, 83, - o
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than $300:,000-0or about 2 to 3 percent of all: Federal research funds: for
physics available in that year.® ;s

The pattern of concentration of researoh funds has meant a similar
contentration of resedrch opporbmutles and ificentives foriscienfists
and- engineers. Favored’ universitiss have heen able to abract: and
keep the best: scientists ‘and:graduate students: Ingtitutions notiso

favored have lost many of their ablest, professors; and hre unableto

gompete on eqial terins for replacements. | Thus, the Fedéral research
programs have fiot only ‘mads alieady- stromg 1nst1tut10ns stronger
They have doné'so partly st the expense of the wealk. 8

Eurmelster, ‘chiirman o the phys1cs depa,rtmen’b

stibvommittee to illustrate why institutions outside the charmed:circle

~ of Tesearch fund recipients fail to Tetain scientists with established

reputations. "Dr. Burmeister said ‘that a Tiember: ‘of the physics faes .
ulty ‘at his institution had, during his previous employment at Bell

. Telephone Labotitories, helped obtaifi‘a $300,000 Federal research.
. .grant. After joining the faculty at Trinity, he: submitted two Tésearch.
' proposals to the National Science Foundation. Both were rejected—-
| Mot because: his proposals lacked scientific merit, bit rather because

his teaching: load was considered to be too great An compamson w1th

~the smaller load carried at the larger universities.®

Dr, Alan M. Thorndike, senior physicist.at the Brookhaven Na~
tlonal Laboratories, in'a 1ettar ‘to'the subcommittee, states that the
prospect of all teaching and no research in a small colleO'e 1ed hun
to abandon the offer ‘of sich 4 posmon o : :

<, Several years ago I gavesome thought. to taklng A posmon s
. a3 chairman of the physics department (it had another mem- , .
ber besides the chairman) at a typical, New England liberal : .
~arts college. . It had appealing features, but seemed like a .
-~ gtep back nto a prevmus century, and I dec1ded to stay Wlth,, 3
o the 20th * * % S T
He concluded :
* * % The great differencebetween a lar geuniversity active
in many research fields and a small:college in which the vast
majority of effort goes into elassroom’ teaohmd is'an element
of unbalance to my mind.. The country needs. ‘different kinds
of institutions, but it does not seem desn'able that standards
in them should be so variable.5

A student at an excellent small college in the M1dwest in a letter to
the subcommlttee said Dbriefly but eloquently SR _
Lo EE R said that once a science teacher has spent /L years o
"hers he is through as a researcher. anywhere This séares

quite a few good men to the larger umversmwsr—lt seares them‘ C

awsy from teaching® = == i

® Srheommittee hearings p. 15,

‘@ Responses (Dt 2), p. 467 e :
% Gary. Benm-hamp student at Carleton C‘ollege Responses (pt 2] p 148
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" BiFepegar, Fuxnps Have BeeN CONCENTRATED IN & FEW G’EOGRAPHIG
A.REAS ' Bl :

There 1s, in a,ddltlon 4 hlgh degree. of concentratmn of I‘unds geo-
graphma.lly “In recént years more than, 60 percent of. all Federal
science funds for educational institutions have gone to institutions in

five! States—(}‘a,hforma, Massachusetts, New York, Illinots, and the

Maryland-District of Columbia area.®® Thus,: these funds have done

Jittle to-assistin the development or establishment elsewhere of centers -

of excellence, whether of selence education or of research.

:As Dr. Lloyd V. Berkner emphasized in-his comments to the sub—. o

comm1ttee, the establishment of such centers throughout the country
is.essentia] if the talents of many able yeung people are not to be lost
to research and eollege teaching.®. . Bright college graduates as well

“ashigh school gr aduates tend to go on'to higher sbudies in greater num-'

bers when-good colleges and universities ate nearby. Both lack of
- money and strong local ties prevent many such students from going to
©distant pla,ces for hlgher studles.si S _ . R

- C SUOH CONCENTRATION Dons NOT _A_'PPI_‘.AR To HAVE YII_‘.LDED COM-
PENSATORY ' RETURNS IN THE TRAINING OF YOUNG SCIENTISTS AND
© IN THE IM'PROVEMENT oF UNDERGRADUATE EDUCATION ‘GENERAILY .

In compensatlon for the drammcr of faculty into the major gradu-
ate mstitutions, are Federal science Funds spent in the higher ed_ucatlon

" system_resulting in higher rates of additions to.the pool of trained

scientific Ina.npower a,nd in the nnprovement 'of undergraduate edu-
cation generally? Such advances in the training of youncr scientists

_ have been assumed to-be the- case by 1 the Federal Grovern.ment as well

as by the scientific community.:

For example, the Bureau of' the Budget states in its summa 7 of

fiscal 1966 budget proposals for'$5.5 billion in basic and applied re-
‘search funds that higher proportions of these funds should ba: spent
- ab universities since

- * %% universities have. traditionally been the hain source
of new 1d_eas in science. thr_ouwh reséarch carried out by faculty
members -assisted -by-.graduate students. . The interaction of -
research qand - edncation in . academic -institutions -thus con-
tributes both to the advancement of research and to the train-
ing of scientific and lechnical mampower a{Empha.sis

- added. ] L

In its testimony before the subcommlttee on. J une. 17 1965 the Ofﬁce

of Science and Technology associated “the 1mpr0vement and spread

- of graduate education” with the’ a.vaﬂablhty of Federal research money
“to un1vers1tles It stated tha.t R

w®ow o Ph D. awa,rds in th‘e‘natura,l sclences hmre mcvea,sed
from about 3,80 in 1953-54 to about 6,600 in 1963-64. - Trr

"the period 1945-49, the first 10 schools prodtiééd 46 percent-of:

53 See Reporf of the Committee on- Science and Astronautics, Government and Sc1ence,
4, “Geographic Dlstmbation of Federal Research and’ Development Grants,” 1965,
89th Conn‘ 1st sess., p. 7, fig, 2.
o4 Responses (pt. 1w p. 12, .
& Bea also Natmnal Science Foundation, 14th Annual Report 1964, pp. 9-10.

. The Budget of the U.8. Government, fiscal year ending June 30 1966 Specw.l Analysis '

H, p. 446.
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“the PHD.s In-the natiral sciefices,
diiced "60 percent.’ ' By 1961, ths
for only 35 percent of the Ph, D.’s ]
“Thiis we have many more students in more schools pro ucing

m01e sc1ence. - : '

and the first” ﬁfteen P,
ﬁrst 10 schools acco_unte
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oL Source National Academy of Sciences-Natlonal Research Council “Docmrate Productmn
i - Snus, Unwersitleﬁ, 1920—.62 ” Pubhcatlon 1142 Washmgton, D. C 1963, p. 8.

I The subcommﬁtee ﬁnds, howevel 'that Federal programs are not
" adequately broadening the educa.tlonal base of solence, that Federal
i dunds-are not, y1eld1ng ‘proportionate returns:in the training and
education. of young scientists, and that regearch funds are 111ghly cOn-
eentrated in a few major ms.tltutlons 10 the detriment of - others 1
thehmher eduemtlon system. :

; 1.%NO CLOSE RELATIONSHIP 18 DISCERNIBLE BETWEEN THE  VOLUME. OF
A ' ‘PEDERAL SCIENTIFIC RESEARCH F’UNDS AND TOTAL SCIENCE DOGTORATES
: -_AWARDED

i ho avaﬂable ev1dence faﬂs foo show any cons1stent relatwnshlp
~ between the volume 6f Federalscience-tunds: going:tothe higher-edu-

- A National Acadenty of Sciencesstudy on doctoratepr oductlon from
00 onward ® concluded. that there has been a. long-time

‘ot Suhcommittée hearings, p. 96.

T.8. Universities, 1920—1962 Publication No. 1142 Washmgton, DC

cation system and the accelerated development; of scientific manpower. ™

8 Natienal Academy of Scmuces—Natmnal Regearch Councﬂ Doetorate ;roﬂuctmn in )
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doctorate holders fo increase at an average rate of 7 percent per year, |
(See chart 1.)  Until the past decade, this trend was inferrupted in '
2 major way only during the two world wars, when Ph:. D. output
_declined drasti¢ally, and m the period of the great depression, when
‘Ph. D. outpit was substantially above the long-term trend line., But
. from the mid-1950’s when Federal money was pumped into universities
- at a progressively increased rate, Ph. I). production fell seriously below
the 7 percent trend line. Beginning in 1961, the rate of increase
quickened sufficiently so that it appears that the number of Ph. D.’§ in
1964 ¢° is again approaching the number indicated by the long-term
trend line. If this recent higher rate of growth persists, annual doe-
torate production will, of course, move above the trend litie. However, .
it would be rash to assume that the dominant causal factor in this
" process is Federal support. of science in the universities.

' CHART IT-Doctorate and Bachelor’s Degrees Farned, 1900 to 1965

5005000 :
400,600

[ 300,000

; 200,000

H15,000

L_W:F“A L..L{. |
T K

160,000 [ 1 e s e s e ; 10,000

50,000 ES
| ) 40,000

30,000

20,000

1900 1910 1920 1930 1540 155¢ 1960 1970
2 Bgureen ‘Doctorate degree figures from National Academy of Seiences-National Research

" Council, Washington, D.C.; bachelor’s degree figures (ircludiag first professional degrees)
£rom U.8; Office of Bducation. BN o

~First of all, in the recent upsurge in the annual numbers of earned-
- doctorates, generally unsupported nonscience fields showed much ‘the
i SAME pattern. of increase. as that shown inthe natural sciences wheyg
nearly all ihe Federal research money has gone. This strongly sug- x
- gests that factors other than the flow of Federal funds to the sciences

W National Education Association estimate for ncademic vear 1063—64, 14,490
.. tional Academy of Sciences estimate for calendar year 1964 included in letfér of Office
i .. .. of Bcience and Techrology, 14,856, o L




production. : : R TP
¢ If the increasing flow of Federal seience funds to the universities:
_owere a Significant factor in adding to the annual output of doctorates,
i would be logical to expect the proportion of doctorates in the nat-
cural sciences, in which support has been .concentrated, to be higher
“than iri‘past periods. This is not the case. "As chart I1I indicates;

HESEAKULIT EQUGIVANID G UAALD : DWUAY  LRAGGLLINAY, JUAP U G Lansay e

are responsible for a generally higher participation in graduate studies

leading to the doctorate, and that these factors have affected the
sciences and nonsciences alike.

For example, changes in the size of the bachelor’s degree population
are of significance in this connection, since first degrees must usually
be completed before students enter graduate studies and go on to the

-doctorate level. Chart IT shows that major shifts in the numbers of

bachelor’s degrees earned have generally been followed after an in-

- terval by shifts in the same direction of Ph. D. production,  Follow-

ing World. War I, a sharp rise in‘bachelor’s degrees, fueled by the

‘T bill; peaked in 1950, and the peakiin Ph. D. production éccurred a

few years later. A sharp drop in bachelor’s degrees in the early fifties:

is followed by a pause and slight drop in the numbers of doctorates:
-in the mid-1950°. The subsequent recovery in'the numbers of bache-:

lor’s degrees awarded is now being followed by a rise in doctorate

“the present share of the sciences in'the total éutput of Ph. D.s is less

- than proportions which have existed at times.in the past. The share
-of the sciences was higher in the years following World War 1, the.
~depression period of the.1930’s through to the last years of World

"War I, and again, in the late forties. Thus, heavy support of science
“appears to coincide with a relatively smaller share of doctorates in the.
‘sciences, while nonsupport did not prevent a relatively larger sharer,
¢ Nor does Federal support of the sciences as a causal factor in doc-.
“torate production explain differences in Ph. D. growth among different
“disciplines. According to the National Academy of Sciences studyjf
: it

_-engineering doctorates increased 55 percent in the period 1955-61.
“this be:attributed to the existence of Federal science funds, why were

they not equally potent in the case of chemistry and physics Ph. D.%s,
~swhich Tose only 13 and 19 percent, respectively, in this period? And’
~_are Federal science funds an appropriate or adequate explanation for

Zinereases in doctorates in the same period of 41 and T3 percent for.
-philosophy and business administration, respectively? ’ S
. The lack of a necessary causal relationship between the volume of.
-Federal gcience funds made available to universities and the number:
- of science Ph. D.’s can be séen in other ways. | '

- As table V shows, the Nation’s top producers of science Ph. D.’s,

“particularly those ranking among the first five or six, have not only:

.doctorates in. 1955 as they wers in 1964, even though in the earlier

consistently held the Jead during the past 10 years but they had
achieved their relative status & decade ago. - 1t follows, therefore, that

Federal science money may have helped these universities to retain

their positions but not to attain them. California, MIT, Purdue,
Wiscongin, Illinois, and Michigan were the great producers of science

TR W YT ST

period the Federal research programs af the universities were in their . -

infancy.
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T&BLE V Doctomtes gm’nfed f)y 1 5 kadmg unTversifies i seleoted ﬁelds of sc'r,ence 1

D198 1963 b, 062 1 . 1955

“Rank |Num-| Rank Num‘ Rnnk N ‘[Num- Renk [Num- Num-

PP N - - % R ber . ber. A bér ;. ] ber her
Unidersity of Ca.hfo}nm ULl 389 0 1 333 1] 33 1 el L1 100 I B

Ma.ssachusetslns1tute B T Lo N RN : . [ T ' -
2| 25| 2| 287 3] 198 3 Sl e e ] 2] 183 2| 163
©8- 180 44 171 - 6| 182 5 T ST4 197 "8 106 e
University of Wiscol 4 155 G i 144’ 4 162 4 8 6| o5 .. 4] .120 3., 147
Tniversity of I1inods.. 616, 3 (185 2 21 2 31 T2, 144 3 122 © 4147
University-of Mighigan 6| 148 8 |: 132 51 137 [4 4 LB 89 61 106 B 121
Stanford University. ..__ JTlo14 6 142 71126 g 1 9 .80 10.{ . .66 12 a4

Harvard University (inel : L . e 5 - ; e ’ :

. 8. 130 7.l 9| 9 . B NAREE 9f.m 8 87
9| 127 10 8% 10 15 S12 U84 [ 131 69 87
10°]" 127 "l 160 T 9 PN T - 1 R B ) 76
1L 113 12 87 15 497 - 85 7
(12| 102 9 ol 11. . T4 . 90
Pri.nceton Unwnrsﬂ:y 15 91 14 38 13 45 43 54
New York Unjversity.. 14 59 15 - 78 12 73 ... 63 63
Cornell Umvemty_ 15 83 13 94 14 ._57 45 64

- L Ingludes engine rmg, mathematms chermstry, physxcs, bictogy, -botany, zoology,
bacteriology, and blochemistry, The 15-wero selocted only on the basis of 1964’ COMPAra-
tive date so that seine exrors of mclusmn and exclusmn for other years are posslble. s

- Bouree: Prepared b'y Seience Pollg
tive Referenee Sarwce, and U B. O ce of Edueatmn, Ju.ly 1965.

Rmarch ‘Division; Library of Oongress, Legiala-

NOINONGH HIHONL, Hod  YIVOD—SIVEN0d I VESEE
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TaBLE VI;—ﬂTc i 1 & producers of sefence doclorates- compa;red with 15 leading recipients of funds for resegrch and science educatwn from T princi-

pal Federal agencies, fiscal year 1964

-16 top produears of
science doctomtes

15 leading Tecipients of funds

.. Nationsl Institutes
§ 1 Health S

Watienal Aeronauticy-and

' Department of Dofense National Beience Atomic Energy
) >, of Heal ST . Eoundation ‘Spaca,Admi_n_istmtion - Commission
University of California.....-| University of California M{f‘ss?lchusettslnstitute of Universxty of Cah[orma ..... M%ssaﬁchulsetts Institute of ‘Columbia University. "
N L . schnology. . . | , *_Pechnolo; o e s
Mr%sss}agmsetts Ins.t tute of IHarvard University. -| Johus Hopkins .............. "Sl,anford Umvemty....__...'. Umversuy of Cah[orma_ Univelrsit'y‘of Caliform‘a
‘schnology . . ; : R ;
Purdue Un%versaty __________ Colgmbia University-.. .- Umverslty o[ Cal.uorma_-T_

Umvemty of ‘Wisconsin_ ...
University of [llinois___--
Umversity of Mlc.hlga.u__

Stanford 'Univasmy_.- PR

Hn.rvard Umvers:Ltv
Towa State Umve;mty .......

Colum‘ma Umversity ________

Umver51ty of T6xas e e
Ohio Bteite Umverslty .......

Princeton Univer,
New York. Umverglty _______
Cornell University: ... ...-.-
Numher of institutions

among 15 top producers of
solence doctorates.

University of Gh:\cago.

Johns Hopkins.. Saaeoeila.
University of Minnesots ..
University of Washingten. ..

Yslo 'U’niversity__».;;_,_-..i

Umversmy of Wi 1sconsm,- -
University of .Pennsylva.nia_

University of ‘Michigan _ .. ._'_
Umverstty of Texas...____.

Stmlford Universmy- - ___;_
New _Ym-k "University.

State : University of Nes
York. PO

8.

TUniversity of Mmhlgan__ .

Stanford University.._.....

I.lhnins Institute of Tech-
bsls)

Umversity of 11]111015.-..-1_

Cornell Umvermty ..... Ll

Pen.nsylva.rua State Uni-

Jversity, !
Harva:d Umversity _______

Umvermy of I’ennsylvama
Ohic State Umversxty .....

George Washmgton 'Um—

Camo:rma Instltute of Tach-

-Umversity of Ohlcago_;_--!_
T

- Umversnt.y of Illlnois; ...... i

- Harvard, Untyérgity.. .
-| University of Wiseongin,
" Cornell Umversxty

- Massachusettslusutute of
L@ Technolopy. -
| Colnmbia

mvel'slty__.v
mversaty of I\Lumesota,

-| University of Miehigan. ‘ I
. Cahiiorma Institute of Teeh-
a :

- 10'

| Prinéton University. .

Umversﬂ:y of Mwhlga,n_ o

University of Chicago.
Umversity of Marylsmd..’.;-

Stanfurd Umvers:ty

Rice Umve
Harva:rd Umvsrslt

Gcmigla Instltute of Tech— ]

! nolo
Univers:ty of Wisconsin
Texas'A. & M. Unwersm

Washmgtou Umvermty

Umvers_lty of Florida_:
Unive}'siﬁ of .A‘Ua.ba:m:__a_..._‘_.-_

| University of Rochester

Méssachusetts Institute of

Technology,
Yale University, . .-
University of Illinois.
California Institute of
Technolegy.

New York Umvermty.
Univers:ty of Wa.shi.ngto_

Oarnegie Instltute of Tech-
nology.

1 University. of Mmhigzm

Um\«-ermty of Wlsconsm.

Umvermty of Chlcago. . '

Universtiy of Mlnnesota .
Pw:due Unlversit.y. - ’
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But perhaps Feéderil science-finds are now going:in greatest volume
to the top producers of séience Ph. D.’s? This, too;:does not appear
to be the case. When the leading recipients of Federal funds for re-
search and seience education are ranked for the 5 Federal agencies ac-
counting for 90 percent of ‘all Federal funds'to’ educational institu-

‘tions, the top 15 in no case coincide with the top 15 producers of the

Nation’s science doctorates. . As.table VI shows, four out of the five

-agencies had only about half of the top producers'of doctorates among

their respective lists of major recipients of Federal funds. ~Only the
National Sciehce Foundation managed:to have as many.as 10 insti-
tutions as major recipients-of funds which were also:among the lead-
ing Ph. D. producers. wo
Moreover, even when funds are directed to universities: which rank

‘high as Ph, D. producers, there.appears to-be no relationship between

the amount, of funds and the number of Ph. D.’s. According to figures

. appearing in appendix table A, the University of California received
a fotal of $88,987,000 from’ the five principal Federal agencies in fiscal

1964; the University of Wisconsin, $27,001,000; Purdue University,
$8,540,000% and Yowa State University, $910,000. California pro-
duced 359 science doctorztes; Wisconsin, 155; Purdue, 180; and lowsa
State, 127.  Thus, California produced 2.3 times as many doctorates
a3 Wisconsin but received mors than 3 times as much money; it pro-
duced twice a5 many doctorates as Purdue but received more than 10
times the money ; and it produced 2.8 times as many doctorates as Iowa
State but got-nearly a hundred times the amount of money.

. 2. NO CLOSE RELATIONSHTP 18" DISCERNIBLE BRTWEEN'THE VOLUME OF

FEDERAL SCIENTIFIC RESEARCH FUNDS AND DIFFUSION OF SCIENTIFIC

GRADUATE STUDIES TO MORE INSTITUTIONS: © .

The view of the Ofﬁce of Science and Technology that Federal funds
are responsible for our having “many more students in more schools

~ producing moreé scietice” " is also.open to guestion. The National
. Academy’s study concluded that the diffusion of graduate studies

among an incredsing number of institutions has been going on steadily

- for at least the last 40 years. ‘The 10 leading ‘doctorite producers

accounted for about 66 percent of the Ph. D.’s 1in' 1920, 40 percent in
1950, and 33 percent in 1960. Since the deconcentration of the earlier

- years in this period cannot be attributed to Federal support of the

sciences, the continuation of the long-term trend in more recent years
must also be .otherwise explained. " Actually, Federal science funds

may well have worked against the long-term trend, since they are now .

more concentrated in leading institutions than they were at the begin-
ning of the Federal program. "Harold Orlans ™ has estimated that
the top 20 universities:rveceived 32 percent of the funds in 1948, and

~ 58 percent in 1954. A college president, recently testified that the ton

20 universities niow receive 60 percent of the funds.™

K Subcommittaejwarln.

D DB g g
TTHarold Orlans, “The %Si’féljéfté' of Tedéral Programs on Higher Ldireation,” 6p. ¢it., p. 508

= Robert C. Edwards, president:Clemson University, testimony before the Senate Subcom-.

~ mittee on Labor ahd Welfare, J un'g 3, 1905, .

el
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:_Bource: National Educition. Assoeiafion; Ressarch Divisloh. “/feachér Supply:sid
Demand i Universities; Colleges, and Junior Colleges; 106364 and1964-6p,” regearch

1 Doa§ nef ﬁéluﬁé‘der‘ﬁisﬁy _aind;,:'_rgégic.i‘ne-
. elo oy : - Fepart, 1685-R4, April 1945, p. 17,
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- "Whatabout the quality oftéachers? -

In.a letter of Jure 257 1965,™ supplementmg 1ts testlmony before _
the subcommittee, the Oﬂiee of Sc1ence and Technology cited National -
_Educatmn "Association data on. new. “college teachers Wlth doctorates
Jin’support, of -its-positien-that- Federal science funds are: responsﬂole
for an ‘improvement in the quality of college faculty inthe seiences.
The QST meluded comparative fignres. for the acedemlc years 1959- 60

anid 1964—65 for selected fields, and stated that.

L. TF F ¥ thoge fields Which Yecelve Federal Sl port ha,ve n-. -
- “ereased the proportion. of Ph. D.s in new college hirings, in -
i goms cases dramatically, while-in-those- fields: which have not © . -
2 received substantial ederal-- funds - for -research “the pro=.

. portion (which is already substantially lower) ‘has declined.

The complete ta,ble ‘here reproduced as-table VIT, shows, however,
: -that ¢omparisons of ﬁgures for different years and other fields do not
7 as;conveniently support these conclusions. For example, between
. 1954 and 1965, the proportion of new.teachers holding the Ph. D: fell
o from60:1 percent to 50.2 percent in the heavily sipported field of'the,
b1elogleal $eiences. Mathematics, which also received substantial -
assistance throughout the period covered by the National Education, _
. Association ﬁcrures, shows a decline in the proportion-of new teachers’
with the Ph: I from 84.2 percent-in 1954 to 19.7 percént in 1960, and
- fhen 3 partial Tecovery to 28.2 percent'in 1965, ' Business a,dmuustra,-j o
tion, which has received no assistance from Federal science funds;
increased its-percentage.of new teachers w1th doctorates from 8. 8 per-_" '
cent in 1957 to 20.1 percent in 1965. L :

3.'NO CLOSE ‘RELATIONSHIP Is DISCERNIBLE' BETWEEN. THE VOLUME oF
© FEDERAL SCIENTIFIC RESEARCH TUNDS -AND IMPROVEMENT "IN THE.
| QUALITY OF UNDERGRADUATE TEACHING. GENEFALLY R T

The hck of relationship. between educational: 1nst1tut10ns receiving:
: substanmal Federal science funds and thosé giving the highest quahty -
: f undergraduate education appears even more ronounoed S
" 'While the quality of education isadmittedly dle@ult to measire,: orié
ob3 ecfive measure 1s the frequency with which:an institution’s students:

. win prizes and awards for graduate study. - Of éourse, the largest pri- -
vate and-public institutions tend to win the Jargest total 11umbe1=a of’
such awards becausethey havethe largest enrollments But the factor.
of size can be eliminated by looking at. &ward winners in terms of their
percentage.of all those earning bachelor’s degrees at each institution—

" the higherthat pereentage, the greater the quehty of educatmn 111 terms‘
of this index of quality. -
:The -American Counell ot Educa,tlon made this study for colleges;
‘ and universities fromn’ which' some12,500" winners of national com:
— mpetltwe fellowshipshad.received their b‘lchelﬁr sdegreesin the 4 years,. -
196063, inclusive. ‘The:feHowships included were those .of the Wood-™™
row Wilson Foundation; the National Defense: Wducation Act, and the! .
National Science ¥ I‘oundatlen ‘Table VIII listsithe top 56 colleges and: .
_universities ranked in:order of their ‘ability toturn out winners ofi

- fellowships. from.these sourcés:as al percentage of: all ba.eca,la,ureatef

degrees awarded by them during the 4 years. SR

7 Bee subcommittee hearings, p. 125,
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-affilisted with major institutions will tend to beiselected. Because of

their lighter teaching loads, they will have had greater opportunities.

toengagein research. Moreover, they will havehad a more compelling

experience record for, as senior mvestigators, they.will have had pre- .
- vious grants accepted ; or, as younger investigators, they will have had "

opportunities to worlk on projects headed by luminaries in the field.

In addition, if new proposals are judged on the basis of facilities

available.to SGlelltlStS, those research centers which have accumulated

‘ facilities for use on previous projects will have a great ddva.ntage '

Dr. George E. Pake, provost of Washington University, in a letter

“to the subcommittee, described the cumulatwe advantage of institu-

tions approved for resea,rch projects with the followmg illustration:

. It two mstitutlons A and B vie for the same federally sup- .
porbed research proj ject, and if insitution A had higher com-
. petence than mstltutlon B in this research ifield, 1t is.proper
" enough-that institution A receive the project. “Bus let us sup-. .
. pose ‘that institution B'is a developing institution, one which

- the Nation urgently needs to have fake it place up among .

“guality universities of the land. One must now face the fact; ;

that the award of the initial grant to institution A places ™~ -
institution B 1 n an even worse competltlve position the next . o

*time it seeks a’project in this field. It is clear that the over-

“all development of a strong university system for the United

. . States is an important consﬂeratmn, and the promise for fu-
~ ture development of a strong scientific program may some- .

“times be a valid reason for awarding Federal research

- support to one‘institution when another may actually at that =~
*_moment have somewhat: hlgher competence in the same field.”” ™

IL is evident that. .criteria’ emphasmmcr researeh experlencc :md‘
“existence of facilities will have just the effect which Dr. Pake deplores..-
Even within the ambit of obtaining excellence in research, the trend
- toward: concentration of reséarch funds prob ably has been accentuated
by imprecise definitions of selection crlterla The AREC, for’ example,
‘passes on the “backgrotind and experience” of flie- prlnclpal investi-
gator. This focuses on what the mvestigator Thas done'snd favors the
research professional. : The NIIL, in comparison, seeks information on
the “training, experience, and research competence or promise of-the’
~.investigator or group of investigators.” [Emphasis added.].™. This .

more explicit standard at least "LHOWS a, sclentlst’s pobentla] to bcur

' Welght

By the same token NASA considers the “quahﬁcatmn” of the mst1~

tution at which the research will be done‘on an apparent par with the |

qualification of the investigator. ‘This broad term allows: awards to be

. made on the general reputa,tmn of an institution when preclse OT com-

pelling infermation: is not- available on ‘the - 1nvest1ga,t0r -Compaire

“again the NIH ecriteria which focus only upon: a,va,llablllty of facili-:

t1es~? 18 Fertainly thisis-the most relevant. factor-in assessing the insti-

o tution-in: relation to the pm]ect and thﬂd be the :Eocus o a,ttentlon :

‘i Reiponges (pt 2),p. 24 g

. 10'(':4N,atto;al Inst1tutes of Health “0r1entatlon Handbook for New Stuﬂy Section Members. i
W

e Ibid,
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* In discussing this phenomenon, Dr. Kramer:J. Rohfleisch, professor:
of history at San’ Diego State Collecre, oﬁ?ered the followmg comment
to'the subcommittee: : RN T

S ox # Tew if a,ny of these mstltutlons possess departments .
‘which would be rated “dxstmgulshed” in termg 6f having men.
- who have gained Nobel prizes or'places in the National Acad- -
7 emy of Sc1enoes None boast of enotinous 11brarles, oreven. . .
of elaborate scientific equipment. = Bit despite the lack of =
_ these badges of distinction, something is oceurring ‘which lies. .
. _‘beyond the grasp of the great ones. They are ‘fe‘lohmo‘ in’
" stitutions. Their faculties perform their research too, but"
" itis superimposed upon their task of teaching.™ '

Dr. Rohfleisch went on to point, out that if Berkeley had prochloeoir :
fellowship winners at the rate achieved by Oberlin, Berkeley would.
have had 1,798 winners instead of the 132 which it actually achieved..
At the Swar thmore rate, Berkeley would have had 2,790, and the Uni--

_versity of Michigan, 2,325 awards. . Af the enormous mte achieved by
Reed College of 9 awards AIMOng 600 students, Be1keley Would have.
had 3,240 fe,llowshlps

'.D Suom CONCDNTRATION HAS COME ABOUT BY IR “TAY IN VVHIoH
7t F'EDERAL RusearcH Proerams at HicHER EDUCATION INSTI'_Ltr-
1I0NS Have BEEN ADMINISTERED

The ob] ective of- federa,lly supporteé[ researoh, whether by conitract:
or grant, is the most. research at the least cost. That thisisthe present.
orientation of the project. system is evident from the. criterm ‘nzed by-
:tho departments and agencies to choose project proposals for support.

‘NASA uses the foilowmg geneml ouldolmes in tho selectlon of 1ts_

. prOJe,ct awards: N

. %% % the technical. and progra,mmatm swmﬁoa,noe of the. -
planned research, the scientific or engineering: merit. of the. :
.‘_proposal the qualification of the pI‘In(}lp‘Ll mv estzgator a,nd
his nstitution, and the cost-of the project. L

L3

- The orlterla, of the AEC are subst&ntlally ’ohe S‘LII]B as those of_

NAS
SR ECE T seleotmg proposals for baSm researoh, emph%s:s'” v
g ('hnaﬁy placed upon the scientific merit 'of the proposal, its
.. pertinence to the AEC mission, the background. and expei-.
"' “ence of the principal 1nvest10at01'(s ,.and the T ’ihtles a d_
" other oapa,blhtles of the . mstltutmn su mlttm:r ‘the p
]_JOS&I L *76 E R
There can’ be no: doubt but that those. cmterla, s,re deﬁnes xz:th&;
exoluswo purpose of purchasing research. it '
-'Thé objective.of buying research-tothe: exolusmn of other con91de -
ations will lead: anexorably. to: the! concentration of; Federal researcl

- funds at the major researeh unwermtms It proposals are ]udéea on;
. thebasis of the previeusresearch experience of investigators, scientists.

7t Responses (pt. 2}, p. 515,

7 Letter to subcommlttee dated Aug. 6, 1965

"% Atomie Energy Commission memorandum, “AR< Research Proposal Procedures for-
University 'Contracts,” prepared for the subcommittee.



' 21, Antioch College

42 RESBARCIIT! PROGRAMSX&GOALS  FOR: HIGHER : EDUCATION

‘TABLE VIII.—Percentage of winners. of - nationgl feuowshwsfawwny I bac—
: ; ';oalaweate ’d;egrees a/warded 19604)‘3' 14

C‘whfomm, Tnst
w2: Reed’ College. S A A T L
3. ‘Haverford:: College- ool op il lE
4... Swarthmore College. .- :
‘5. Carlefon College_- .

‘6. Massachiisetts Institule of Teoimo
7. Wabash College__ B
8
9
10,

8. Cooper Union__
. University of the

0. Queens College_ i i0n <1
11. Bryn Mawr College___=-:_.
12. Tomona  College e
' 13. Wesleyan_ TUniversity_.... :
14. University of Californis, Rwe‘rmdp‘
- 15 Hamilton College_-__-_______-

18 Kenyon College
19: ‘Kalamazoo College__-._ =
20, Dniversity, of. Chicago_______

22 Amherst College = ____1F__ L :
‘23 Enox College__ -2l L. N
24, Rice University __ . ... SR Ll
25.. Oberlin College
) 26.‘00',3@ Institute of Technology
27, Southwesteril af Memplns_ !
28, Yale University Bl RIS R R S
29, Yeshiva - University__ i I L
: 80. Davidson College PR
31. Rensseluer Polytechnic Institute e e
32, Radeliffe College_______
33. Btevens Institute of Technology': ATRLAN :
84, Lawrence. College, Wisconsin R b
35. Millsaps College, . Mississippi e
36. Polytechnic Institute of Brooklyn_____. —e L .
37, Twlene Undversity__ . N
B8 University of California, San lﬁ'av‘tzr/.w,cfasco_'_-'_'_=‘_'T AR R N
39. .Cornell - University... . ; i izt
40. Grinnell. College_____
41. Brandeis Unwermty
42 "Beloit - Colicge L
A38.- Jokins Hopling' Umve'rsuy R I,

44, Carnegic Institule of- Techmlogym_..... ETRR AP I
45. Wellesley College__...... " — e
46. Brown, University_ 2. " A
47, Dartmounth College__ 1100 13 om0 IREALE L
48 Williams  College, Massachusefrq i

49, Wofford . College___ Ry BN
50. Occzdental College___

It will be noted that oniy 16 of the institutions on fth1s hst are amongi=
the Federal agencies’ major: recipients of- science’ funds: (those ital-

2,
.2,
2.
2
2
2.

icized). Most of the top recipients of Federal: funds (shown:in a,p-‘ .

A). are.conspicueus by their.absence from.the
of California-at Berkel ey, ColambiaUniversity; ai -
ber:of the great State universitiés are:among those absent. 'On the
- other hand, there are 34-institutions on the list -which'are mainly: smiall-
Tiberal arts colleges: whose excellence in turning out-fiture geliolars’
' ;FS ngohgibly, ifat all, recogmzed in the dlStI‘lb’lltlon of Feder
unds. ik

pendix Mb}
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'~ than. by a university administrator dispensing Federal funds, -
~ also reserved to the umversrr,y bueni,lst the declslon concernmg how'

"0 See table TV, 1. 30, .
. P Bee appsmdn tableB p..63.
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It is interesting to note (Lhou h no causal relationship necéssarily
exlsts) that of the three agencies AEC, NASA, and NIH, in 1964, N1IL

disbursed less of its research and education funds tor 25 top rankmg

institutions than did the other 2.5
i The tendency toward concentration of research funds has also been
greatly accentuated in another way. - The departments and agencies
have used their:increased: research budgets to make larger awards
instead of making larger numbers-of smaller awards.. The NIII dis-
tributed $27 mllhon an 2,700 awards in 1955, an: average of $10,000
per award.-In 1964 it distributed $387 nulhon in roughly 12,000
awards, some $30,000 per award.~- Over this 10-year period the amount
of money distributed increased fourteenfold, Whﬂe the number-of
awards ncreased only four times.®

In a similar manner the Atomié- Energy Co:mlmssmn dlStI’lbllted
'”84 awards in 1957, of which 70 percent were in amounts less than
$20,000. - Of the 1 034 awards it'made in 1964, less than 40-percent
were. under $20, OOO -and less: than 60 percent under $30,00032 . .

- The policy of using increascd ressarch’ funds mainly to enlarge the
amounts of awards, rather than their numbers, has. also been followed:

by the National Selence Foundation. In. 1952, over 50 percent ofits

awards were in amounts less than $10,000, In 1963, only 14-percent

- .were under $10,000, while Tess than 45 ‘percent were under $25,000.5

Since 1957, the amourit of funds distributed by NSE has.incr eased over
seven times while the number of- awards has enly tripled.®* .
~These figures-also indicate that increases in research funds have
hroe]v added to the benefits of a favored minority rather than been
dlqpel sed inrsmall amounts to widen the research base. . The National -
Science Foundation, for -example, in: the peried from 1957 through

1964 in:which it inereased fthe number of-its.awards by a factor of
7, increased the nmumber of institutions at: which research was: being

done by only 17 percent.®** Not only, then, are awards increasing in

- size.to @ much greater extent than.in number,-but. also the propor-
" tionately smaller number of larger awards are being: given to an over:
- whelming extent to- persons aﬁthqted with-the same Institutions whlch

-lmve m the p‘LSt recelve,d_ the llon s share of the research support

E RECOMMENDATI(}NS

The system of- awarding projects should be modlﬁed by

, adoptmg educatmnal criteria. so as to dlffuse awards 1o more

institutions, in Wlder geographmal areas.. .
"The. projeet: “LW"LI‘d 1s ‘and should remain the backbone of OuE

: _rese‘u'ch swpport program. It has Eroved 8 smgularly suceessful

administrative devme for ‘melding the individual initiative of the
seientist and the vast: financial resourees:of the Federal research pro-
gram. . It has allowed the. basic support. decision to.be made 6a the

. .m.bftsm of, Specific sclentific merit as jndged bv a panel of experts rather

It T .L ﬁi.m%;;m

5 See appendix, table C, p. 64,
& Bee appendix, table D, . 65.
& See appendix, table B, p. 66,
& Bee ibid.
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much time he wishes {o devote to vesearch and how much to his profes-
sional duties ag a teacher.*® ' But if there is to be a deconcentration of
research support at: graduate. institutions in the interest of bridging
the enlarging gulf between the quality of science education and re-
search at the lar ge institutions and at:the remainder, it is' necessar y to
mzbke some alterations in its present:administration.

+:Moreover, to define with greater precision the criteria desmned to
produce excellence in research, or to call attention to the dlspmpor
tionate use of increased reséarch funds to fund larger granis at a few
sélect institutions is not enough. The departments and & agencies should
be charged in: defining their award criteria to consider “the beneficial
effects of: researcly acmwty on the quality of science education at the
1nst1tut10n where the research is carried on5™ .

-In keeping-with its statutory:charge “to strencrthen basic. 1'ese.1rch
‘and education -In .the sciences;” % the National Science Foundation
alone has utilized some educational criteria in awarding its project
grants. Tn addition to detailed criteria bearing on the scientific merit
of the project, it ‘considers “the.contribution which the research will

- make to science education and training, particularly at the graduate
level. This is generally ]udo-ed on the basls of proposed student par-.
ticipation in the work > s

Another factor which: the Nmtlonal Sme.rce Foandation takes into
account is “the extent to which the research mH stlmulate the total
science enterprise of the institution ® % #7790 o

These very general criteria undoubtedly reflect an eﬁ'orb by the Na-
tional SC]BHCB Foundation to come to grips with the concentration

- problem. Again, it is of interest to nofe that in 1964 the NSF con-
centrated 40 percent of its research and -education funds at the 25 uni-

- versities which it- most favored, while the other: departments and
agencies all concentrated at least 08 percent of such. funds at thelr 95
I'U‘O‘BSt grantees.®:

It is, nevertheless, clear from the 1elat1vely high degree of.concen-
tra,tlon of NSF funds that the present criteria are not sufficient. More .
specific guidelines to give greater weight to the educational aspects of
project’ awa,rds areneeded. -Tn addition, a revision should be made in

- seientific criteria which diseriminate aa—amst the small university or
college without justification -in: ‘terms of | achieving excellence in
research _
“Neither the 1 mission’ rlented departments atid agencms northe Na-
tiohal Science  Foundation are to be greatly criticized for an orienta-
tion, exclusively or in the main, toward excellence in research in-their
proj et programs, for théir project funds:have lierefofore been appro-
priated. primarily. for research. Névertheless; the subcommittee be-
ligves that'in the future there is an imperative need for -better balance
between: the-needs of both: research. and education. Spemﬁcaﬂy, ex-

et

Sed ‘generally, '\Tational Academv of ‘Sei nces "Federal Suppo i of Bas[c Reﬂearch in
Instiiutlons of Hlighier, Learning 2 :!,961; pp T .

s e gabeginm] ttee
fetivity was, abso]utelv o essaw for
p 123, 21 . . . d
8049 149 PO TR T T
E“’Staa.tenuent of c-utena prepm-ed b\' Dr. Lewm Levm heud Ofﬁce of Program Beverlop
ment and Analysis, National Science Foundation, appendm, p. 3% Phe subcommittee
understands that no such fmmal statement of criteria 1s m ftdmtnibtl ive ase’ at the
Founfhtwn o .
© o0 Ibid. :
- M Fee table IV, p. 30.

t' y
Sen: o.gl Rpspunses (pt 2).

I:St-rate :teachmg.
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«wellent reséarch projects should be supported at the large universities
-(or wherever else-they may be found) ; but, in addition, a decent pro-
“portion of the project money should be awarded on the basis of sei-
entific excellence and criteria reflecting the contribution of the project
toboth graduate and undergraduate education.

‘To this end, the subcommittee suggests that the following guide- ™"

-Jines be established for the use of program directors in the selection
of proposals for support. Where panels of outside experts are utilized,
they should continue to be asked:to judge proposals on the basis of

_selentific ‘merit, but a second screening should then be made by the

program director, applying educational guidelines as well as the
present budgetary considerations. Such guidelines should be set forth

~in directives to program directors in which criteria for judging re-
search proposals are defined, and relative weights attributed to them.

We recommiend that substantial weight should be given to project -
‘proposals which will strengthen the scientific programs at the educa-

" tional institutions with which theinvestigators are affiliated. -

: Such a criterion will help to reverse the trend toward research funds
concentration, a reversal which the snbcommities consideérs of greatest
importance. Within reason, those institutions which stand to-gain
research experience and/or to obtain research facilities through the
-recelpt of research funds by one of their faculty should be given spe-
cial consideration. This may mean an increase in research’ project
costs In some cases, for while a leading institution may already have

- -all the necessary equipment for a project, a developitig nstitution may

not. Some of the additional cost, however, could be covered by in-
stitutional grants, appropriate for financing equipment having gen-
eral research and teaching use.  The subcommittee believes that only
-when the econoiic costs of a project are unreasonable because of the

need ‘for expensive equipment-should weight be given to “the ade-

-quacy of available facilities, equipment, assistance, and other ancil-
lary aids needed for the conduct of the resedirch” *2 or similar criteria.

" Substantial weight should also be given to project proposals which
 will employ undergraduate and graduate students. :

» 'The point was made by many correspondents that research and
teaching are complementary activities, and most directly so when
students are working on a project of original research in the labora-
tory.®® To realize the full potential of this educational expérience,
nvestigators should be encouraged to maximize the participation of
students in the research laboratory. = The neophyte should be admitted

"~ Dr. James R. Killian, chairman of the Massachusetts Instituté of
Technology Corp., testified that MIT has been successful in bringing
undergraduates into research projects.®* A more general use of under-
graduates as well as graduate students on research projects would cer-
tainly strengthen the teaching process, help compensate for the imper-
“sonality of the large lecture, and motivate morebaccalaureates to con-
tinue their training with oraduate work in the physical sciences,

~~ The subcommittee believes that significant and oftentimes decisive =

weight should be given to these proposed guidelines of aiding ednca-
‘tion and of employing graduate and undergraduate students in re-
22 National Science Foundation, “Statement of Criteria,” op. cit., sppeadix, p,_'5'9.

-2 See oo, Responses (pt. 2); pp. 280, 407, 477, :
% Subcommitiee hearings, p. 45. ’
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'search activity, so-that in many-cases receipt of ‘an award will- hlnge

ony the degree of beneficial effects of such’anaward on the mstltutlon s
_ sclence program: and/or:-on the number of: students . gaining résearch

‘experience, - Such:criteria should net-be applied on an “other-things-

_being-equal” basis alone, for such equality seldom exists.- Improve-

-ment of science education shonld be a major goal of all project award
programs-and, accordingly, -effects .of .2 project favorable to science

- aducation should often-be ¢f décisive importance,  1f any department
.ot agency doubts thatit has statutory.. authorization to use educational

eriteriadn making its dwards, the dep artinent.or: agency should prepare

~cand: Tequest such: authorization.

~With the great need for sclencé .teadchers and the d1stressmcr desn'e

__.,of many: scienthts to accept-only minimal teaching loads, it 1s irra- ,
tional-toiadd anether burden to:those shouldermg the tea,chlng respon- - -
gihility ; na,mely, to;deprive them of opportunities . to receive project

awards. - Moreover, if a premium is put on an investigator's carrying

a light teaching load this. is anether factor favormg concentration -

wof- resea,rch ab the. large research- vvealthy universities where teaching

. burdens are least heavy. The experience; cited by Dr. Burmeister. of

-the.rejection.of a proposal submitted by a faculty member.at Trinity

. University because of his teachirig load, which was considered by the

National Seience Foundation to be too: O'rea,t 111dicabes that such dls-
gerimination. does. currently exist. . .

.- YWhat.is to be-gained if & basic. research pm]ect is completed in 1
year by a cc1entlst with a minimal teaching Ioad: at a large university
Tather than in 2 years by-a scientist with:a. heavier. teaching load at a
college or small university &  In basic. research devoid of mlmedlate

' m1ssmn and far removed from thetime pressures of-high priority de-
velopruent programs, time is not-of the essence. -Some. educated guess, -

Jnoreover, can “he-made of . the risk that. the proposed project,will be
scooped or .made obsolete if the. research. permd 1s an. “extended” one.

" "The subcommittee believes that. “the amount .of time and effort the in-

vestigater will devote to the work,” . or:similar criteria,. should: be

.- .given weight only in extraordinary cases in.which there is.doubt as- .
~‘to the seriousness of the intent of the investigator, his workload is

excessive hy any reasonable standard, or there is a substantial risk

_that the - va]ect will be.of llttle Value upon the proposed da,te of

completlon
.. Important, COllSldel ‘Lthll Sheuld a] 50 be. gn en to dlstrlbutm projeet

awards overa wider geographicarea. The immobility of ‘many under-

graduates and the cultural advantages of research to.the locality- make

- 1t imperative that an effort be made to. build np: 1esemrch centers in a
._-,Wlde variety of university communities. 8E. Lt g
There is no indication that the. incr eased, emphasas on educ‘ttmnal

aims by utilization, of these criteria in the selection of projects will
adversely affect.the, quality. of scientific research supported by the
project award program. . For.example, the National Science Founda-

tion has stated that more than one—half of some 2,915 proposa,lg declined ™"

o withdrawn during 1964 were for worthw hile projects. which would

haye been supporLed if more funds had been available. It was.alsp
acknowledged that many.of the proposals declined. were. from smailer

% @Bee supra, p.. 31 .
o Nitionnl Seience’ F‘oundatmn “Statement-; of, Cz;;j:gglaz‘?,;qp. ,c1t.._,,_appg‘nd:z,
¥ See supra, p. 32. e R TR EE R T
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~ schools “where an award ‘would have given valuable: impetus to the
sclentific program at the institution .and where. a:declination almost
_ surely had a most discouraging impact.”®s A substantial shift of
- proposal acceptances could be made from Jarge research institutions to
‘smaller schools,. therefore, Wlthout exlnustlncr the supply of meritori-
.ous proposals. :

The: recommendat]on tlmt educa,tmnal factors. be 111(:01p0ra‘red 1nto
the project system and given serious consideration is not. a new. de-
_ parture, The National Sclence. Foundation has glready taken halting
' steps in this direction. It is now time to affirm this initlative by actlon

“by all departments and agencies to give significant w e1ght to.the edu-
‘cational Eene‘its to be derived from Fedeml research activities. /.

. 2. The system of awarding projects should. be modified ; by
making more represeniative the panels whlch Judwe the sc1ent1ﬁc
merits of proposed projects,

. An additional factor which may be of ‘importance in' concentra,tmo-
"research funds is the composition of the panels of scientists who de-
termine the scientific merits.of research proposa]s ‘The danger : n880-
. ciated with a narrow selection of ‘panelists_from major . recipient
Cinstitutions is.a subtle one. As Dr. Mervin B.-Freedman, assistant

- dean of undergraduate education. at Stanford University, stated.in a

letter to the subcommlttee “When it:comes to supporting . researchiers
and research projects, these men are likely to choose In their ¢wn
“image.” % Thus,.a high energy physics panel composed of -a. ma- .
jority of panehsts from major research institutions is hke]y to rate
~ high those research projects carrisd on in similar large institutions.

There is evidence that the scientific _panels are to.a, high degree
ma,de up of scientists from.the major research unwelsltles “of the .
country. A survey of the present list of. panehsts from. which the .
"National Science Foundation draws its advisers shows that of the
271 members of 29 advisory panels, 25 are from the University of
California; and the Universities of Tilinois, Wisconsin, and Michigan
are reprgsented by from 5'to 10. panelists each - Only, 113 mstltutlons

“are represented.  Only eight of the panelists: repregent, non-Ph. D.- .

——granting-institutions. . Virtually all-panelists have- themselves. been, e

- .and some are now, reclplents of Federal research awards.1o°

In a stndy made Jast year by the Eliott Select Committee, it was
~dound that “in an-examination of the.composition of NIH ‘panels
in the last 5 years * * * 40 percent of the names occur again and
again? The same report “listed: 10 - institutions which in 1960-63
teceived 38 percent.of Federal research funds; and. of the 2,062
" ynembers then listed of Federal agency grant-review panels, 759 .were
on the faculties of these 10 universities.1® .

The National Academy of Sciences (more than hal[ of whose
'unlversmy associated members are from the same 10. 1nst1tut10n<s w2y
in a review of the Federal basic research procrram in collecres a.nd :
universities pubhshed Iast year stated: : = : :

" We are: convmced that 1nfu

The sections and ‘panels’is conducive to'the mmntenance of

~08 1 41H Anifual Re Ort 1964 > op. city; p 15. )
“ Responses (pt. 2), i :
100 See 1 4th Annaal Report 1964, op. eit., pD. 97 ot 8¢ q
91 Seleet Committce on Governmcnt Rcseﬂreh “Administration of Resenrch a.nd Devcl- T
O‘Jii‘iei‘.‘nbt (\lﬂa'lui,” study No. I, 88th Cdng., 2d sess., 1964, pp. 3514
i




52 RESEARCH* PROGRAMS:+GOALS : FOR HIGHER: EDUCATION

chosei by-the individual investigator.” Under such an anatehic system
gaps are created between projects, and important; scientific areas léft
relatively undardeve]oped at-the institution: There.is; consequently a
need Ffor an: appreciable amount of wnfettered-funds to be given unis
ver, 51tles to fill the 111terstlces between dlspm ate prcqect resmroh acbnfl—'
. tles .
st Thud]y, ’rhe N%I‘Jmsdaveloped the pmtotype “fomula” pmg1 amm :
' Whmh in fiscal 1964 distributed $11:million in institutional ‘grants
- (about' 10: pereent: of the amount -distributed in:project awards):to - -
institutions -where . Federal research activity was:carried on:This -
was done on a formula basis relating the amount: of the- msbltutlonal
gra,nt to the:amolint of the project award funds.12 -

NTII also has -a general resesrch support grant prom"a,m t1110u0h '
which it dlstrlbuted $35 million to educational and research 1nst1tu.— .
tions, in fiscal 1964.'* NASA, foo, has a small institutional gra,nt _
prograxi, the sustaining 1m1vex.<51ty program.to which, in fiscal 1964, it
obligated ‘Lpplommately $7 million.”* .. DOD a,nd AEC NOW, ma,ke no. -

- university-controlled. institutional gra,nts '

The NSF, NIH, and NASA programs in. fiscal 1964 totﬂ,led only

applomma,tely $80 million. . (The science development program did

. not make its first grants untll fiscal 1965, when funds totalmrr 28
million were available, ) This represents an inconsidersble fract ionof
the $1.8 billion spent’ for. research af m:uversmes (moludmg thmr Te-
search centers) 1i the satie year.

+ The “subcomimittes récommends a.n expanded institutional gmnt
progratii’th b undertaken by all agencies making awards for basit
regearch. This prograf-of Institutional grants, supplementmcv the -
NSF development and “formula” programs,’ should have the ‘objec” -
tives of wide dlspersmn of a substantial volame of funds in order to
improve science mstruction, to provide incentives for able. scientists
to remain at or to'go to liberal arts colleges and smaller universities;
and to restore to the major -universities a measure of ‘¢ontrol ovér ‘the
research they undértake.” If doubt exists concerning statutory authors
ization to make institutional grants on the paft, of any agency, ‘the
a,frency should “prepare and request such authorizgtion: . o

~The Achﬂles heel of the institutional grant has been the’ “accred1ta.~7
tion ploblem Dr, Don K. Price; decm ‘of the' Graduate School of
- Publig- Administration; Harvard Umvermty, stated the problem’ wall
1n testlmony befors the subcommittee: e

If you are going to make grants for O'eneral educatlon ‘the

. only standaag you can have is the genera.l quality of the "

e Jnsmtutlons in. question,. and to make this: decision on this . i
Dbasis 1§ equivalent togoing into the accrediting business.: .
"~ This s really a ferufymo' prospect 118 .

- The fact-is that no one desires tha.t & depa,rtment or’ a,gency under-_ g
f'tke £6 ‘mike a judgment concermno “the smentlﬁc excellen(‘e of an:
aoademlc institution. 77 " 8

“"Thus, the. subcommlttee sug ests two ob]ectlve stdndar g Whlch
may be titilized in- awa,rdlng Such g’rants Thou@h these fstanda

11 {4th Annual Repmt 1964 op. cit., p 5-7.

11 The formula is set forth in footnote 1 6, inﬁa
12 Information supplied to subeommlttee by NIH
» 4 Bubeommittee hearings, p

15 Subcommittee hearings, p 69:.
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that it would “to some. extent * * * have the effect of prov1d111g &
wider distribution of funds.” 1%

. In the spring of 1963, the first four awards were announced under
the development progra.m ‘They went in amounts of approximately

. $4 million each to four 1nst1tutlous—Wash1noton University, St.

Louis; Western Reserve University and Case Institute of Technology,
Clevela,nd and the University of Oregon; Eugene. -That each 18
deserving and will make effective use of the grant funds isnetdoubted: -
None of these institutions, however, are research deprived; three of
the four, in fact, rank in the top 40 mstltutlons in terms of Federal
research money received 2o :

Henry 'W. Riecken, Associate: D11:-eotor of the Natlona,l Solence
Foundation, testified that the program was creared in part to bu1ldmg
up departments

"% ® % in an institution that has one or several excellent o
departments [but in which] there may be very serlous weak-
nesses in ancillary activities in related departments. We
" think of a center of excellence as an’ institution that. is as. ..
“much as possible uniformly excellent. A major part of our
~ effort in the science development program is to raise the level”
of excellence everywhere in the institution. 17

" With these objectives, it is clear that the rich. th]l contmue to get

- richer despite the development program. The subcommittee believes

that, given the necessarily limited funds available to the program, the
net ought to be cast more widely, and emphasis should be placed on.im-
proving developing institutions rather than Ia,ggmg departmonts
within already important research institutions. -

The subcommittee hopes that, as Mr. Riecken assure,d 1t tho firsh

- four. .grants have not defined the NSE’s intentions; that ‘the agency

Wlll not limit, or. indeed use a preponderance of, its PLOGLAML HONEY
to improve science at large universities with well- established research

: progmms, and that it will move into the 4-yea1' colletre group, not

“at some point,” 1% but soon. : :
Secondly, the NSF.has undertaken a gradua.te seience acﬂltms pro-

~gram. which for fiscal 1960-64 granted approximately $96 millionto

152 graduate institutions throughout the country ona selective basis.2%
The continuation and expansion of the program will obviously grea.tly
add in equalizing science facilities. at,eraduate institutions. :
Increased institutional grants would have a second salutary result
They would restore to the universities presently receiving project
grants a measure of control over the direction of research undertaken
there. ' Some universities receive 90 percent of their’ total research -

funds from project awards.21 Research is conducted in sclentjﬁc areas

15 14th Anmual Report 1964, op eit., pp. 3—5

-108 Hon. Edith .Green, “The Federal ‘Government and FPducation,” 88th- Cong., let ‘séss.,
1968, p. 50. In a-1965 survey of umiversity research conducted by Tndustrial Research
magazine both Washingten University and Western Reserve University ranked 284
among recipients, 'The University of f)regon which was the other. instituﬁon in the top;
40 on Mrs. Green's list was not incladed § in the sarvey. {“1965 I-R Survey of University

T.e_ch.nology“,_which wag nof _included in_Mr ,,‘Gxeenﬁ,,hﬁt,m_was.,69th Jn the Xndustrial
eseaTeh- SUTvey. It was among the top 30 recipients of ‘hoth ARC and NASA undl
fiseal 1964. See appendix, fable A and subcommittee hearings, P 156 C

107 Subcommlttee hearings, p. 128.
:?;{T‘d a{% thA I Report 1964, it i 12 ’
'ourteen nnual Repo op. eit., pp. 8=
The University of Oregon received 87 percent of 1ts ﬁseal 1964-:
:Emm Fulera,l sources. Letter to snbcommittee dated May .24;1963.

0,74 Aprib- 1065, py 48 40) " Case Ingtitute oo
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high scientific standards and helps to induce the selection of- - .-

the most 'original and promising research proposals.*
The Academy also recormmended that younger scientists be given

wider representation on the panels to inject new points of view, &

recomimendation with which the subcommittee is in agreement. 04

The subcommittee recommends that the departments and agenmeé
~wliich-utilize panels-for-project-awards should-adopt-a-poliey. of -com-....

‘posing panels so that they will reflect a cross section of the scientific
‘community. Scientists associated with small colleges or universities,
as well as those associated with large universities, younger as well as
‘more senior scientists, should be included in the membership of all
panels.

With a concentrated effort to expand the personnel on advisory pan-

els, and with increased weight phced on criteria directly relating to the
effect of a project award on the improvement of education at an insti-
tution, the trend toward greater concentration of research funds can
be arrested and reversed. But other important steps also need to be

taken to disperse research funds more widely and to strengthen 3c1e'nce :

'educa,tlon .

"3. The system of awardmg projects should be augmented by
.expanded programs of institutional grants,

The alterations which the subcommittee has recommended in the
project award system as presently administered will' not of themselves
be sufficient, to restore balance to-the research programs undertaken at

‘our universities and colleges. Large universities have received, and ..

‘to'a lesser extent will continue to receive, a higher proportion of awards
-‘than small universities or liberal arts coﬂeges at which undergraduate

teachmor claims a high portion of faculty time.
A larerer institutional grant program is needed to give direct aid

to- institutions which cannot now effectively compete for project

awards.© Some institutions need to develop a basé of scientific per-
sonnel able to devote a part of their energies to research, of:clerical
personnel, and of modern research equipment. Others, which wish to
continue to devote their primary energies to teaching, need funds to

increase their staffs so that they can offer talented young instructors -

© time off for research and’ to procure modern equipment for laboratory
instruction.

The NSF has already recocnwed the necessfcy for institutional a.ld ‘

to colleges and univeérsities Wlth three programs.

First, the Science Development Program of March 1964 is “demgned o
to a351st selected: ‘mademlc 1nst1tut10ns mn strengthenmcr sm*mﬁcantly_

their activities'in science and engineering. The major objective of the

science development program is to increase the number of mstfcutlons L

of recognized excellence in research and education in the sciences.’

The National Science Foundation has stated that despite its intent
to “help to build scientific strength in additional geographical régions,?
the $28 million available in the first year (fiscal 1965) wasnot sufficient

to satisfy “the demands for significant increases in funds in all .
geographic areas.” But the National Science Foundation believes

192 Natlonal Academy of Sc1enees ‘Federal Suppert of Basic Research in" Institntions

of Higher Learmnv” (1964 Y, p.o 2
ine Id at p 83

]
3
j.
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provide only rough approximations of an institution’s merit, they do

£lve some 111d10a,t10n, and they avoid any accreditation ]udgment

‘A first standard would be to award institutional grants mn propor-

tion to the volume of project awards received by an institution. "This

standard is particularly appropriate for institutional grants which

‘supplement project awards.!*® -

A second standard -which may be used as an alternative to, or in
. conjunction with the first, is to award institutional grants to a college
or university on the basis of the percentage of its bachelors of science

“who enter graduate school. This standard would be especially ap-
‘propriate for deconcentrating Federal research support by distribut-
ing mstitutional grants to 1nst1tut10ns which assume a large share o:E
'Lhe responsibility ot producing science bacealaureates. :

" The subcommittee believes that the- institutional grant, today in a
rudimentary stage of development, is a viable and appropriate in-

sstrument for supplementing the proj ect award system The NSF

- Secience Development Program and its “formula” program testify

~both to the meed for and the utility of institutional grants. For -

- institutional grants to come of age, it is now necessary for all depart-
ments and agencies making project awards to incorporate 1nst1tut10na1
-grants into their basic research programs.

. 16 The NS has for meveral years utilized the following formula. for allocating mstﬂ:u-
-tional grants as a function of project awards. The 1964 formula was ;

Institutional granis were ecorrelated with project grants to the extent of 100 percent of
the first $10,000 of project research grants, 10 percent of the amount awarded from

B, 001 to $1 200,000, 1 percent of the amonnt awarded from $1,200,001. to $3,000,000

Aard 0.5 percent above 53,000,000 to a maximum 1115t1tutmnal grant "of $150 000,
Pourteenth Annual Report, 1964, op. cit., p. 6.







VI. THOSE FEDERAL RESEARCH AND DEVELOPMENT
PROGRAMS DIRECTED AT SCIENTIFIC- RESEARCH IN
TNIVERSITIES AND COLLEGES HAVE NECESSARILY
- NEGLECTED THE 'SOCIAL SCIENCES AND HUMANI—
FIES. =

. Educatmnal institutions receiving substzmtml Federa,l money for
science must have resolute administrators and ample onitside money .

to maintain a balance between the natural sciencesand other areas of .
instruction. . This is 1ot an easy: fask, since nearly: a,ll Federal T8
search money is earmarked for the naturalsciences. - -
. 'In the fiscal years 1968, 1964,-and 1965, the. physmal scmnces Te-
7 eeived 68 to 69 percent of "all Federal support of basie reséarch;the

-~ 1ife sciences, 26 to-28 percent; the social sclences;: abnut 2 percent, :

. and all other fields, lessthan 0.5 percent 7 ¢ -

..-Since universities and the:résearch:centers: they adlmmster are the
"\1eolpients of about half of all basic:research:funds, their Federal scit
ence funds reflect the: general pattern—nearly- ‘111 for the physmal
-and life sciences and very little foranythingelse. « . - 11 .

:Dr. Walter P. Metzger, professor of history at Columbla Umver-
sﬂ;y, informed the subcommittee that one-half of the operating budg-
et -of Colutnbia University is supplied by Federal grants;'and that al:
most, all of such: grants: were committed to'the-seiences: By way of
contrast,: the. humanists  at :Columbia: ireceive: only a $20 000 annua,l

" grant which is made by the trustees.of theuniversity. 8+ -7

The subcommittee. believes that suchia:: disproportlonate allocatlon
of support for the natural sciences willnot: only be detrimental-tothe
humanities (including the: arts)- and soeial: sciences, but-in the long
run-will “harm: the natural ‘sciences as well. . Harvard . University;
~yvhich has been eminently ‘successful in. maintaining ‘balance among
departments, emphasized in a 1961 study that creative research a,nd
teaching:.cannot flourish-if’ the Federal  Government. does: not '¢on-
sider the mtellectua,] and academlc dlvelsﬂ:y whlclrls of the -essence

. ofa.un1ver31ty ik ;

‘i For research can. be’ calrled on eﬁectlvely' in the.long N
_' only if a university’ aintains its ‘oyerhead ifv ‘an intellectual
v and aca.delmc, as’ well ‘as an adlmmstratlve,. sense. ThlS,
7 4g the! dase for- asking the ‘Government to support basic as

“wellas applied s sclence and teaching as wéll as research.. Ttis
‘not a question. of askmrr ‘the Government for: niore money,j-
but; rather;-of asking’ 1t 'mve 1ts funds Wlth a “proper--
regard for' the,total fundtion, of ,

Federal-Minds: fon Researe
Se t F se s 1963, 1964 and, 1965 yol..
i 18 R espondes (pt. iy,

st
12 A report to the Faculties and 2Governmg Board of Har\ard U

“Harvard and
‘the Fc‘der 1] Govemment 1961,

55
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Dr.. Arnold Arons, professor of physics at Amherst College, made
the same point in correspondence with the subcommittee, cltmg his
personal experience while advising a Latin American university
on its educational program for the Rockefeller Foundation.

* * * The foundation had heen supporting the medical
school: of & Young university: ' They soo -bé‘gan o_' e thmt
i stipporting the miedied] sehiodl” a]one théyit .
:their owh:purposes: /T orderto have athriving, Vl&ble miedis’
- cal school there had to be a.strong uniyersity surrounding it—
a university with strong faculty in aveds besides medicine and -
- with students well educated in sub] ects other tha,n chemlstly
~v and. blology.’®® o . .

‘Though-the dlspa,nty between th g 'Lvru]able to unlver81t1es _
for seience’as compared: with:these it hand for the humanitieshas.

110t for the thost- part created. differences in basic pay scales2it has

created vast discrimination inlucrative stmmen resea:rch and :te chmo'_'
opportumtles and in otheér perquisitesof significances . :
“Federal: programs : give:a - monetary  advantage:to =the sc1ent1st‘
Grants. for ' summer- research ‘projects: ‘provids:: an’ épportunity -fot :
him to angment his salary by'two:ninths, whereas similayopportunities.
are ravely available to the humanist. Thus while a geientist can:spend
his suminér doing research which: freshéns and enlivens his-mind for &
the academic term ahead, the humanist must: find other employment_ o
Whmh may disrupt or postpone hisresearéh plans. .o o
“Fo rédress:the balance;-¥ale Unwersmy has: inst ute,d g proerm
Whereby amy instructor or Assistant professor in the arts:and sciences
automatically receives:$1,000 in-addition' ito ‘his salary:if: he engages
1n uncompensated: tesearch: £or ait: least: 2 months during:the Sumirer.
- Not-only.‘are opportunities:to angmert his salary:greater for the
sclentlst His téaching conditions and facilities are also often better:
The:scientist:may be teaching 6 hours or lessa weel, while his counter-
part-in the arts depa.rtment isiteaching:9 10:12: hours. Fhe: sclentist-
may be housed: in-a modern science: bu]ldm ¢ while the “humanist” is

crammed in an ancient campus relie. And the reséarcher in sclence

may: have SOImeone: to type hIS papers Whlle a scholar in ’rhe arts. does

ot e

The heswy emphams on the natural scishees has led to’ cha,nges of 3

' empha31s inother fields which are of concern o educators;

President Brewster, of Yale University, has pointed:ito:a.: subf,le

- and dangerous influence of the heavy concentration of Federal funds

in qupporf. of certain areas within a. dlSClp].lllB stch,.as the NSF’s
concentratlon ‘on problems ,that can be. quantlﬁed 1n ‘the. social
sciences.’*2 ' The Jdanger, ig that, the ‘research projects undertaken by -
rtunlty to.gain

120 Responses (pt. 2}, p;130,; i :

= But ef. the folIowmg expenence of Norman S are, mstruCtor Department of
Philosophy, :Yale" University : ““T'he earning advantage of thé scientist hds alse become
a feature of academic, salaries themselves. In: one. encounter . with; 2+ eollege ~dean I
learned that In his thinking there are substantial differences between salary ranges for
sclentists and humanists, When he asked me what I thought to be 2 deceént starting
galary for an instructor in-philosophy with 8 completed Ph.D. 'and I replied with ‘what. kY
considered 1 réagonable figure ("ﬁ 500 to §8; 000), he cautmned me 'ndt to talk hke a
physmls *,””  Responses (pt. 1}, p. " . P
¢ Hee 14tH Annnal Report, pp. 35438 o Cornm iy e
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research funds rather than by individual judgments as to the intrinsic .

" _worth of the projects:

However, in many fields, especially the social sciences,
“career choice, or the decision about what line of scholarship
to pursue, is almost inevitably distorted by the knowedge that
one line of inquiry is eligible for support and will brmg in-
"$2,000 or $3,000 more income, whereas another must, at worst,
be wholly without research compensation, or at best, take the
chance of ad hoe summer grants from foundations or univer-
sity fluid research funds. . _ '
These pressures and temptations are greatest at the very
beginning of an academic. career, when the young in- .
* struetor 1s for the first time charting his professional course,
but has the least bargaining power because he 13 not yet visible
- 'to his peers or to public¢ or private patrons who might sereen
~ his proposals.1#

. Dr. David Riesman, of the Department of Social-Relations, Harﬁard_ '

‘University, warns of the same danger: - :

* * % Tt is not so much that the “hard science” depaxrt-
‘ments are being supported, but that the “hard” outlooks are
being supported within every field, including the humanities.
The a,cagemic judgments as to what is “research” and the

- judgments as to what are the appropriate methods for discov-
ery, tend to become stereotyped as the result of the anxieties
of young researchers lest they not be pursuing the approved
formulas—approved, that is, within their academic sub-
guilds, ' Throughout American life, and not only in the

~academic and research world, there is a search for easily
grasped standards of performance which avoid the making
of difficult qualitative judgments. 2+

Dr. Robert Lekachman, a specialist in economie history and theory,
resigned this year from the faculty of Barnard College at Columbia
' University because of the university’s tendency to be “excessively

~ -attached to econometric and mathematical techniques™ to the ex- - s
. elusion of “historical and societal” analyses of economic problems.2® -

A, RECOMMENDATION

- The subcommittee ?ecomméndS. that massi'vely increased support for-
- ‘scholarship and for instruction in the humanities and the social sei-
- ences—by private means, and by Federal, State, and local govern-
. ments—be accepted as an important national goal.
' 123 Responses (pt. 2), p 173.

... 124 Regponses (pt. 2),'p. 380.
" 1% The New York Times, Apr, 24, 1963,
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APPENDIX

PRINCIPAL CRITERTA APPLIED BY THE ‘NAT}:QNA’L
- SCIENCE. FOUNDATION IN EVALUATION OF RE-
SEARCH PROPOSALS - " L '

. The prmclp‘d oveI all eriterion used in evaluation of a I‘eSB‘Ll"Gh pro-
pOSELl is that of its intringic merit; i.e., the predictability that the pro-.
posed” Tesearch, under the direction of the particular investigator, will

“result in significant advancement of knowledge in a field of interest
- and 1mporta.nce A number of subcuterm or factors enter into such:
-an assessment. These includé: .

1. (@) The significance and tnnehness of ‘the problem to be -

" explored.

i ... .(b) 'The soundness ¢f the loposed ideas, concepts, approaches,
L and'methods; i.e., the probability that the planned research, prop-
Ciderly executed will ‘produce definite answers to prevmusly unari-

swered questmns

o {¢)- The extent to which the proposed work duphmtes or over-
. laps with other research in progress or already completed.

-1 (d) The.competence of the investigator to conduct the research
oina proﬁtable manner as judged by his baekground training, ex-
| perience, and research productivity record. ~ -

.. {e) Theamount of time and eﬂ’ort the mvestlo'atm will devote

"« to the work:

©(fy The a,dequacy of a,vaﬂable faclhtles, eqmpment, asmstqnee, '

. and ‘other ancillary aids needed for conduct of the research.
“"Account is also taken of the contribution which the research will

ma,ke to science education and training, particularly ai the graduate

level.' /This is generally judged on the basis of proposed student par-

}fate the “total’ sclence enterpnse of:.the institution is an additional -
actor. . -

- The ]usmﬁeetmn for the ﬁnanclel request is cerefully con51dered 1n :
terms of the total amount asked and sums budgeted for various cate-
gories and iferns as well as in terms of economy of approaches and
methods tobe used. In addition, consideration is given to other eup—
- - port available to the mvestlo'ator for this or other projects. - o

The quality of the institution as a whole does not enter into con-
sideration unless the merit of the’ proposal is of :less ‘than highest-

- quality. Proposals of less than highest quality ave rarely supported

at institutions having highly developed research activity.. However,
“not infrequently middle range proposals are supported at lesser insti-
tutions-in-order to-enceurage -developitent and- merovement ot thei:
research-and-instructional: pregramsm~~81mﬂa;r1y~ Adnieases-of:proposals.
“of substa,nma.lly equal merit, prlorlty is given to those from the less.
well-developed institutions. - ‘ .
Source : Natmnal Science Foundntmn Prepered for the subcommtttee by I.:Oulb LLVln,

T Head, Office of Program Development u.nd Anplysis..
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TasLE A—=The 25 iop recipients of Federal funds for:research

and for science educalion from 5 principal agencies, fisca

! year 18641

NIH

‘ NASA

ARG

E Institution

Amq_uzif; (Ehogisaf}ds of dollars) i’

‘DOD. ; Do || MBFA | Nasas | KECe Total
Na.t.mma.l total all educatmnal mstltutmns_ s7, 044 5 aodiovr | Bsmose | | ss7re|c [emmezl 140014
Total; top 25instztut10ns 336,865 | 306,218 | - 43,404 878, BL9

" 57,826 |

L M. D, Anderson’

Massachiisetis Institute of Technolog
Umversnty of Ca]ifomm-_

Berkeley.

Los Arngel

San Diego.

San Francisco

Davis. ... o:zoo:
Riverside
Santa Barba.ra.
©o Drying. ol

Tohns Foplking University.
University of Michigan.
Stanford  University. ..
Harvard. University.
University of H]lnms._.

Columbia University. .
- University of Wisconrsin:
TUniversity of Chleago__
‘University of Washington._.
University of Pennsylvania__
Cornel] Universlty.____
© Cornéll University.
Corne]ll Unjversity—Siate_ .
Corngll University—Madical:Se
SUNY College of Agriculture—C

Main: Umversi:tly 5t .
ospital and Tumor: Center

" Texas Western Oollege.

. “Institute of Marine Scien

g 158 115, 511

09 .
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Yale University
New York Uhlvetsity.  coooceaeeaos
Duke Uhiyersity - oo oo s
Illineis Ingtitite of Technology.

Chglifor

Princetly University. . .._.-----

State Upjversity of New York.
t Bifial

Downstate Medical Center (New York C:ﬁy)
Upstate Medical Center (Syracuse} ...........
At Stony Brook. o _ioeiiiiiaeaooo
At Albany_ L
Harpur Co]le 8 e e e
College of Forestry ..............
At Plattsburg. .. ..o
Washington University_.......
Yeshiva University. ... . ...
University of Rochester ...........
Western Reserve University_ ...
Pennsylvania State University ...
- University of Pittsburgh
Tulane University....___
Puyrdie University_ . ...
University of North Carolina. .
University of Miami_.__.___...
Ohio State Undversity...
TUniversity of Colorado. .. ___.:
Greorge Wash 1\Etm:l Umversn;y
University of Maryland____ ..o
Northwestern University.

Floridae State University ... - ccoomociusmcmcceaan
Brooklyn Polytechnic Instltute__

University of Denver oo
University of 8yracuse....
University - ocoooenoe
Resedrch Institute .-
SUNY Colisge of Forestry.
Utica: College. . ...____..
| Rice University..__... _.
Michigan State University.
Georgia Institute of Technology.
Rensselaer’ Polytectinie Tnstitute:
Carnegie Institute of Technology.
Texas A.°& M. University.
University of Florida. _
University of Alabama.
Auburn University..
University of Arizona,.
University of Notre Dame.
Btate Univérslty of Towa.__
Case Inst:tute of Techno]og

v

T
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--u--l-"f‘hm 'table illustrates thé top- 25- recipients for each individusl ageney only. Henee;
some ingtitutions may receive Federal funds for research from, 1 of the 5 prmmpal agancies,
vet no amount is shown if their rank falls below the-25 mark.-

2 Includes research grants, training grants, trameesmps and fellowshmp awa.rds, research
cdreer program awards, and construction. grants.
3 This list shows Total of fiseal year. 1964 contract nwards ca.lendar year 1964 research

grants and equipment grants, and calendar year 1964 title transfers of eqaipment; includes

Tanding Of research by contract research centers.

4 Includes research grants and contracts, grants and contracts for science edueation,
facilities grants and contracts, institutional grants, and $7,900,00¢ for Project Mokole.

Excludes $12,700,600 for a varlety of non.research achvmes and fundmg of Federa.l research .

la.bomtones

_ which have heen. included with total shown Ior Cmnell Ummmty.

Bl lﬂf)es not-include-finds for Tet Propulswn Laboratory (Ca.l!.fcmla Institute-of Tech-
nology

@ Tneludes amounts for nuclear edueation and traming but e!qudes a.mauntb for follow-
ing university contract research centers: Ames Laboratory (Iowa State: University),
Argonne National Laboratoty {University of Chicago), Brookhaven National Laboratory
(9 uvoiversities), Lawrence Radiation Iaboratory (Umverstt.y iof California}, and Los
Alamos Scientific Laboratory (University of California},

? The Atomnic Energy Cobumnission provided no brea.ltdown for. the University': of
California branches and, therefore, ne totels are shown for the iadividual campuses.

¥ Ineludes prands awarded to Co]lege of A%&xcultum, Coﬂege of IEome Economws,
Veterinary College, of the S8tate University of New York.

¢ Does not inelude grants to cther comiponents of the ‘State t"mversity of New York

Zg
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RESEARETT --?Rocﬁii‘\isléoﬂ}é TOE "HIGHER “EDUCATION- 63

TABLE B.—Number and size of Na,twnaz Instq.mtes of Healm research grants to
educatwmtl mst@,mt'zom, ﬁscal yemﬂs 1955—64

Yeat e : Rese.arch Average
. o grants 1 size
2,646 | $25, 549, 625 10, 072
2, 823 31, 263, 799 11, 075
5,011 60,579, 976 12, 08¢
25,742 | 275,484,183 13,137
7,168 1 104,260,293 14, 565
29,1521 2147, 450, 807 16,111
10,807 | 210, 510, 276 19, £76
2 297, 948, 908 23,572
12,455 348,071, 603 27, 946
12,492 | 387, 138, 300 30,991

# Includes all foreign msmtutions mcewmg research grauts not only foreign universities and colleges
Total research grant awards to foreign countries averaged 3.7 percent annuslly {$13 000,000) of all NIH
research grants in the 1961-63 pericd. Most of these funds, however, went to uuwe;-mtles and colleges

2 Data represent Public Health Service g'rauts and awards
Sou:ce' Science InIormatwn Exchauge :




Tanue C.—U.8. Atemie Energy Commission, research and development af educational institutions, excludin ;eséarc;h ceniqrs-,_ ]

fscal years 1957-64

Number of‘&) ';'-'acjts E

Rangé —
: 1957 1058 1050° 1960 1061 1062 1063
404 410
206 238
122 118
63 11
90 118
39 44
23 . 28
- 18 26
1,063 1,048

- Bouree: U.8. Atomic Energy Commission,

7
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{Dollar ameunts in thousands} ) : Lo
; 1952 _ {1958 1960 1962 E G4, 18t half
. 8lze 4f grants. : - — B T
i ' Number | Amount | Number | Amount | Number | Amoeunt { Number | Amount .| . Nuniber | Amount
; of grants ) { of grants of grants of grants ‘| vofgrants §: L
T ; - B . K
20 £0 $10,00011 369 $2, 366 368 149 $039
310,001 1o $250 770 13, 350 816 366 6,186
%0 501 17,158 779 429 15,203
223 14,138 358 269 18, 246
....... a6 4,274 T68 48 B, 764
18 3,134 28 17 2, 809
— 12 2,680 .21 9 1,969
$250,001 b $500 {4, 11 VDY JR I E . 14 4,512 18 9 3,006
3500,001 and over. : - o HIN PO 7 8, 066 4 o 2 1,754
; Total 2. 5 __________ o7 1,074 o Tos .. 9,848 1, 08¢ 68, 576 2, 460 st 2,' 609y 112, 848 1,298 55, 956

+iData for 5952:5 1656, and 1960 cofnpiled by Grants Oﬂioé; 1062 and 1963 tabulated from  counted as new grants. (No adjustments have bésn made for refunds, ancelhtions, etc H
Tist of gra.nts‘m respectwe W8T annual reports,  1st half 1984 tabulated from quarterly therefore, the data are not comiparable:or reconciiable with obligations shown in the
summaries compiled by Grants Offiee. Totals represent hasic research grants made by budget.) Backup data by pmgram and division are availab]e fo: 1962 and succeedmg
%le foﬂorngm diwlsmns glglogglaaé ?nd \Iod%:a% Sme}lcgs,ig‘[%;;élegmti?ul 1"‘%1:rsica§1 ar;'d years. ;

ngineering:Selences, and Soclal Sclences ata excluzde institutional grants, graduate
lab development program, and faeilities. Amendments to earlier grants have been Boures: National Science Fuu.udatmn

oy
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66 RESBARCH PROGRAMS—-COALS FOR HIGHER EDUCATION

TasLe B.—Nationel'Science Foundationresearch projects
i . ;7§ Average | Average.
Number. | Nulnber anlount principal
‘ofinstl- | of suppori |investigator
tufionis ‘per . sajary "
' : project ! [ supported

Tot'_al L
. ataounts.
expended: .

V117,213,210
114, 487,757 .
1 Thege figures are nios the result of dividing total expendities:hy the number of projects. Allowsnce

ha%SNbeeclll Ena.'de_ror varying projeet duration in arriving at average amount of suppart per projeet. . . i
o data. . s O T e : S o i
-Souree: National Seience Fb@&aﬁionlhﬂual_Répmt oo . L o




: "SELECTEbE f]éiié.LIOGRAPHY )

ft&beleon Philip H: _ “The Appro rlat,e Funetlon of ‘& Un1vers1ty
: [ed1t0r1a1] Selence Vol. 143, No. 8601, January 3, 1964 p. 11,

-Amenea,n Inititute of Phiysics. "Toward Excellence n: thsms, aTe-
. port of the Comnnttee -on. Physms Faculues in Golleoes, Tanuary
< 164

Physms Eduea,tmn, Employment Fmancml Support 1964. -
Amold ‘Christian Ki+“Higher Education: Fourth Branch ot Gov-
ernmentf” “Saturday Review of ‘Eiterature, Vol XLVII No 3,
. January 18 1964, p. 60. :
Babbidge, Homer D., Jreand Robert M.: Roqenvwelg The' Federal
Interest in H1gher Education. New' York MeGraW-Hlll Book
-+ .. - Company, Tne., 1962, 914'p. : : :
; ._Belknel Ta V.o The Seientific: Age: The Impaet of: Selence: 20-
Criigiety. New Haven:' Yale: Un1vers1ty Press; 1964, - 137 '
'-Bolt Richard H: “Teacher Feedback, A Safeguard to’ Our Selenmﬁe
_ Progress ” [edltoma,l], Aelosp&ee Engmeermg, Vol 21 No:: 8
w0 August 19620 p. 6 ' L
‘ -'-:Bolt “Richait H., 'Walter L Koltun, and Oscar H Levme : ‘Doc—
. toral Feedbmck into Higher qucatlon, Sc1ence, Vol 14' \T
o -033679, May 14, 1965, pp.918-998. - : =
'Bowen Wﬂham G The Federal: G0vern1nent and Prmeeton "Uni-
E versﬂ;y Princeton, NuJ.: “Princeton University, ‘January: 1962. -
L 319 p.
.'Brewster, Kingman, Jr; “Support of Uivetsity Work in the: Sei-
" ~“dnees by the Governmenit,” statement before the ‘Subcommittee on
Science, Research, and Development of the Committee on Science

oooand - Astronantics: "of ‘the Houge- of Representatives, May 26,1964,

- Cagle, Fred R. Federal Researcli Projects and the- Southérn Uni-
' ve151ty A.thnta, Greorgm Southern Reo'mna,l Edueatlon Bomd,,
L1962 79T P o
Cal e, Norman-S. -“Yale’s Tenure Tlouble,” New Repubhc, Vol 152
No. 18, March 27, 1965, pp. 18-14:~ :

'--'-;‘Colborn ‘Robert: "~ “What" Is a Unnersn: An Wa.y@” [ed1toma,1],' '

- ]’nternatmlmI Science and Technology; No. 40 “April 1965, p. 21.

- ‘Comroe, Julins ' “The Effect 'of Research Emphas1s on Facilities
and éupport of ‘the Medical School,” J ournal of Medleal Eduem—
tlon, Vo] 37, No. 12, December 1962. ~ -

< ciation of American Medical ‘Colleges, 1962, _
ant;-James B~ Shapmg E(lueetlonal Pohey ~New .York

Researeh and Medical Education. Evaneton, Ilhnms Asso-_ -

Grnw-ER 064189 . ‘ e

.Dmnlov V}Gtor J. “New Centers of Excellence,” Industmal Re y,

Vol 7 No. 4, A_prll 1965, p 36 _ o
S . T



68 RESEARCH PROGRAMS—GOALS FOR HIGHER EDUCATION

Dennis, Lawrence . (editor). “Partners in Search of Policies:
Higher Education and the Federal Government,” The Educational
Record, Vol. 44, No. 2, April 1963, pp. 92-185. -

DeVane, W, Clyde ngher Education in 20th Century America.
Cambridge, Mass. : Harvard Umversny Press, 1965. 211 p.

Dobbins, Charles (. (editor). ' Higher Education and the Federal
{Jrovernment—Progrems . ington, D.C.: Amer-

““ican Couneil on Education, 1962, 126p.

DuBmdge, Lee'A. #Research.and Academic, Polley,” statement at the =
: Conference on Research Administration in Colleges and: Universi-
t?es, American’ Couneﬂ on- Edueetlon, Weshmgton -D. C October -

1964..

thmm, Almtm The Moon—Doggle New York Doubleday &

- 1.Company, Inc., 1964, 198 p..

Federal G-ovemment Prowra,ms for Colleges e.nd Unlversﬂsles Wesh—
: ingtony D.C2 Amémezm Gollege Public Rela.tlons Assoemtmn, 1962

181p. | P
“$15 Billion Question- Brings Complex Reply,” Busmess W ki 1No.
1862, May 8, 1065, pp. 192-1967" ., Lo
Flseher, John. “Ts There a- Teacher on . the Feculty?” [edltoma.l],

. Harper’s Magazine, Vol. 230, No. 1377; February 1965; p. 18.....-i-

“'T‘he ¥light from Teaching,” reprmt from the 196364 Amme,l Report
i+ by the Trustees of: rbhe Carnegle Foundetlon for the Adva.neement _
: of Teaching. + 14p. . :
Freedman, Memn B “The Post Industmel Generatlon Reets of .
- Student Dlseonbent 2 The N atlon, Voli 200 :No. 24 J une. 14 1965
p.639 . - .

Freedman MOI‘I'lS Chaos n Our Colleges NeW York Davld Mc- :
- RKay. Compzmy, Ine:;1963.. 241 p; - G
Ga,lédner, John W.. Exeellenee NeW Yerk Ha,rper; ; Rew ,1961
1Tl p
Ga.rrett Joan.. “Federal- Depertment and- Ageney Programs: Rela.tmg ,
-+to HI gher Eduestion.: Washmgton, lera.ry of. Congress,

Fe'brua,ry% 1964, 46.n. ¢ ' G N

Green, ‘Hon. Efdlth The Federe.l Government a.nd Eduea,tlon Com— .
_imittee on Education and: Labor, House of. Repreeentatwes, 88th -
+-Cong: 18k sess;; 1963, House Doeument No. 159, 178Np

Greenberg, D. S. “Wooldrldge Report; Study of NIH: Produemg
Conflicting Reactions Among Congresswnel I‘lo'ures ” Selen(:e, Vol
148, No. 3668, April 16, 1965, p. 351, ..

Ha,eker, Andrew.. “The College Grad Has Been Short-Chenged 'The

- :New York Times Magazine, June 6,196, p. 85.,. |

: I—Ia.rVerd and the Federal- Govemment % repori: t0° the fa.eultles e,nd
. governing boards of Harvard Umversrcy Cambrlclcre, Mass Her— _
vard Umvers1tv, September 1961. 36p.

Haworth, Leland .J. -Statement subrmtted to the Subcommmbee on
Employment and Manpower, | Senate Comm1ttee on. La,bor and. Pub—
clic Welfare, June 10,1965, . -

Heehlnoer, Fred M. “Colleges Scored on U S Contracts,” The New
York Times, April 25, 1965, p:.52.

“College- ~Government Relatlonslups Are szen Close Exam- :

1na.t10n,” The New York Times, Qctober 4, 1964, p. E9.

~.  “Research Fever,” The New York Tlmes, Avugust 9, 1964,

p-ET.



RESPARCH PROGRAMS—GOALS FOR HIGHER EDUCATION 69

'Hwher Hducation and the Dema,nd for Secientific Manpower in the
Umted. States, Paris: Organization for Econormc Cooperatlon end
~‘Development, 1963. 102 p:

”Hutchmson, Eric.” “Politics and H1gher Eduoatlon,” Smenoe, Vol.
146, Nol 3648, Novermber 27,1964, p. 1139 '
;The Importenoe ‘of the- Undergraduate Tnstitution in’ ‘the Trammg
“of Sclentists, reprintéd collection of Tecent, representetwe ‘articles

~which have besn written about the tole: of ‘the ' hbetal ‘arts college

" in the encouragement and the early training of scientists. Con-
ference . on Mmeh 28 and 29, 1963, Pomona” College, Cla,remont,

- California. _
‘Kemeny, John G. “Once the Professor Was a Teaoher .,” The

-1 ‘Néew York Times, June: 2:, 1963,sec. VI, p.12.

~ Kerr, Clark. - “The Frantic Race to Remain Contemporary,” Daeda-
lus, Vol. 93, No. 4, Fall 1964, pp. 1051-1070.

. The Uses of the' Umver51ty Ga,mbmdge, Mass. Harverd

! Umver51ty Press, 1963, © 135, - L

. _.“The Realities of the Federal’ Grrant Umversﬂ:v,

*“gational Record, Vol 44; No.2, April 1963,p:166. " - ’

Kidd, Charles V Amerlea.n ZUniversities and Federal Researoh
Cembrldge, Ma,ss The Belkna,p Press of Hervard Umvers1ty Press,
LGB0, BYQp. it e e URE iR et e e

“Kllllen Urges Reglons,l Pooling of Resouroes Among Co]leges ” The

- -New York Tunes, Juns 7, 1965, p: 42. o

‘ Klopsteg Paul E.' “Juetafylng Basm Reseeroh » [edltorlal] Smence

1i'\ol: 147, No. 3653, January 1, 1965, p.11:

_Knlght Dougla,s l\’f et al. (edeor) The: Federal (}overnment and

I-Ilgher Edueation, the American : Assembly, Columbia’ Umvermty

Englewood Chﬁ's N.J.: Prentice-Hall; Tnc., 1960, 205 p.~

La,p};é, Relph E The Neéw Pnesthood New York Harper & Row
1965.- 244 p. ¢

Tippincott, W T: “The Major 0r1tma,l Problem ‘in"the American

- Uhiverdity : Quahty Teaching in ‘the Freéshman and - ‘Sophotnore

VY ears,” Ohemmal Enoqneerlng News, Vol 43, Ma,y 17,1965,

)1 45_48 Do ‘ :

Little, J. Kenneth. A Survey of Federal Programs in ngher Biu-
_cation, prepared for the Office of Education, U.S. Departmerit of
~Health, Eduoa.tlon, and Welfare (Bulletin 1963, No.: 5). "Wash-
“ington, D.C.7 U.S. Government Printing Office, 1962 . 56 P

-Maohlup, ‘Fritz. The Production and  Distribution: of Knowledge
“in the United States Pr1neeton, N J Prmeeton Umversrty Press
1962, 416p. - -

-Manpower Report of the President and A Report on. Menpower Re—
. quirements, Resources, Utilization, and Training by the Uhited

© i States ]?repartment of Labor, trensmltted to the Congress Ma.reh :

1965, 2716 p

Massachusetts Institute of: Teehnoloo"y Report ‘to the I‘ord Founda.-
..tion from the M.LT. Sehool of Enmn ering’ Coveringthe ‘Period
uly 0.J ‘Mass. s Schoo 'of En-

gmeermg, '

102 ’ :

""" Tinal Report of the Comnnttee on Currmulum COntent
" Planning to'the Faculty of the Massachusetts Inst1tute of Teehnol—-
ogy. May1964. 100 p.




70  RESDARCH PROGRAMS—GOALS FOR. HIGHER EDUCATION

Maver, Martin.. The Schiools. London The Bodley Head ; \Tew Ycuk
.. Harper, June 1961.. 446 p., _
: \T‘Ltlona] Academy of Sciences. Basic Research and Na,tlonal Goals,
a report to the Committee on: Science and Astronautics... Washing- - -
ton, D.C.: U.S. Government Printing Office, March 1965.. 336" p-
-National Academy.of Sciences—National Research Council. _Fedoral

<> (PublicationNo. 1185). Washington, 1.1 National Academy
~.of Sciences—National Resea,rch Councf[ Committee on Science and .
. Public Policy, 1964. . 98 p. \ _ '
Doctorate Production in the United States UmverSltIeS‘;
- 1920-1962. with Baccalaureate Origins. of Doctorates in Sciences,

Sup ort- of . Basic. Researoh in Tnstitutions of. Higher Learning -
% ok

Arts and Professions (Publication No. 1142).. Washington, D:C.r
«'National Academy of. Smences—nW‘Ltlonal Research Councﬂ 1968 -

215 p.

——~  Toward Better. Utlllzatlon of Sﬂentlﬁe and Dngmeermg. o
Talent: A Program for Action (Publication No. 1191), report ot
.-the. Commlttee on Utilization of Scientific and.Engineering Man-

. power. Washlngton DC - National Academy of Sciences, 1964: o

- 158ps
Natlonftl qucatlon Assoclatlon Hmher Educ‘ttlon Serles Re- :
" search Report 1965-R4. Tencher Supply and Demand in Umver—
" .. sities, Colleges, and Junior. Colleges, 1963-64. - 1965. .~ _
N ational Science Foundation. Sutveys of Science. Resources Serles
;. Scientific.and Technical Personnel in the Federal Government, 1961 -
and 1962. (NSF 65-4). - \?Vashmo*ton, D C.: U S, Government- '
Prmtmg Office; 1964, - 50 pv ‘ :
Amerlc‘m Seience. Manpow er 1962, a report of. the Nﬂ,tmnal
Reﬂlcster ‘of Scientific and Technical Personnel (NSF 64——16) '
Washmo*ton, D.C.: U.8. Government. Printing Office; 1964.. - 1351,
. Surveys of Science Resources Series. Federal Funds for Re-
search Development, and: Other Scientific Activities. Fiscal. Years -
1968, 1964 and 1965. Vol. XTIT (NSF 64-11). . Washington, D.C.: .
thonal Smence Foundation, 1965. 244 p.,. (pubhshell annually) .
. Scientists, Engineers, and Technicians in the 1960, prepared
by -the T.8. Department. of Labor (NSF 6%—34:) Washington,
5 D.C.: TS, Government. Printing Office, 1964. - 68.p. . '
: . Profiles of Maiipdwerin ‘Science and Technology (NSF 63ﬂ-
28).. Washington, D.C:: National Science Foundation, 1963. 36 p.
- i “Sclenoe and Fngineering Professional Man‘power Resources
eedn Oo?]eces and Universities, 1961, a Preliminary Report,” Reviews -
of Data on Research & Development Number 37 (NSF 63-4).
VVashlngton, D.C.: thtloml Smence Foundahon, Januqry 1963,
12p o

Surveycs of Science Reeoux ces Serles : Solentlﬁo Research and
Devalopment in.Colleges and Universities Expenditures and Man-
~{power, 1958 (NSF- 62—44) Washington, D.C;: U.S. Governme‘nt"
Pr]ntmg Office, 1963. 140 p..

Investing in Sclentlﬁe Progress, 196170 | (NSF 61—27 ).

\V‘Lshmgton, D.C.: 1.8, Government Printing Office, 1960. 30 p.

. Government-University Rehtlonshlps in Federally Spon-

-+ sored Scientific Research and Development (NSF 58-10). Wash-
.--ington, D.C.: U.S. Government Printing thce, 1958 44 p




RESEARCH PROGRAMS-——GOALS FOR HIGHBE ‘EDUCATION. 71

Orla,ns, Harold. “Federal Expenditures and the Quality of Educa-
- tion,” Science, Vol. 142, No. 3600, December 27, 1963, pp. 1625-29.
The' Eﬁ’ects of Federal I;rograms on H1gher Educatmnf
VVashmgton,DC : Brookings Institution, 1962.: 36ip.  * =
. . The Tmpact of Federal Funds on Higher Education (BI‘OOL-
ings "Research’ Report No. 5. W’ashmwton, D.C.: Broohmgs lnst1—f
tutlon, October 1962. 8 p.
Pake, George E. “Can Four-Year Colleges Prepa,re Physms Ma,]ors
“for Graduate Work in Physics?”, spesoh presented at'the North-
'west Conference on Physics Teachm Umversmy of VVashmgton, :
May 1961. |
Plel G‘reraa‘d. “The Justification for 3 University,” connrega,tmn
- address at the University of British Columbia, May 28, -1965. :
—. “The Tteason of the Clerks,” address at the Annua,l General
Meetmg, American Ph1losophlcal Society, Phﬂadelphla, Pm Aprll
. 1965, '
~ Presthius, Robert. “Uan&rSlty Bogses: The’ Executive Conquest ‘of
: Acadome,” The New Repuhhc, Vol. 152, No. 8, February 20,1965, SO
. 20 . .
Prlce, Don K. “The Scientific Estabhshment » Sclsnce, Vol 186 No
) 3599, June 29,1962, p. 1099-1106. >
Rapport Victor A “Some Ways Toward Oa.mpus Peaee & School
~_and Saciety, Vol. 93, Summer 1965, p. 296-297.

Amerlcan Colleges, Bulletm, Vol. XL, \o 5, December 1954, pp
" BRO--537.
: Ra,pport Victor A., and Bernard M. Goldman. “The Lonely Student ?
eprint from the J uly 1963 issue of The Educational Record; pub-
hs ed by the American Council on Education, Washington, D.C. -
“Resea.rch and Teaching in the Liberal Arts College;” a réport of the
“Wooster Conference, The Colleve of Wooster, Wooster Oh10 J une
- 99to July?2,1959. Te4p. - :

. “More Weapons for ‘Peace,” réprint from A.SSOGlatl()Il of

= “The Relationship Between Industry, Tts Resea,rch, ancl Grpvernment ” _' R

" Resparch Managemen t? Vol. VIIL, No. 2, March 1965.
Rohfleisch, Kramer J.. “Thé College and the Uhiversity : A Time for

Reassessment o kevnote gpeech at the Far West District Conference

“'of the American College: Public Relations Assocmtlon, San Dlego,
. "California, January 27-29, 1965. =
Scluller, Andrew. “Chmarro s Oxford on‘the Rooks,” qupm S Maor- _
“azine, Vol. 230, No. 1380, M‘w 1965, pp. 87—84 : :
Scott Arthur F. “The Trammg of Ohemlsts in USA iy (‘hemlcftl and
neering News; Vol. 43, No. 18, March 20, 1965; p. 83 (Part 1) ;
1‘9’1 43, No. 17, April 26, 1965, p. 94 -(Part TI) 3 Vol, 43, No. 90,
Ma,y 17, 1965,p 9 (Pm III) Vol 43, No. 94, June 14, 1965 p. 96
(Part IVY e :
'Seaborg, Glenn " and D.M; Wﬂkes Educaﬂmon and ’rhe Atom New
“York: McGraw il Book Company; 1964, 150p. - _
Seltzer, Rohert D.. “Higher Education’s Dilemma.” Included in re-
ks cof S ATCh -'Bavli_ ; I’Iidlana,,"‘? thi
ited States ay ) gressmnal jjecmu, 9o13h Cang
- T8k sess.; Vol 111 No 87, Tp: 10154:—5 _
Tilson, Seymmn' “Educatmg the Seientist,” Interna,tmnal Sclen.ce _
“and Technology, No. 39, March 1965, P. 48,




72’  RESEARCH PROGRAMS—GOALS FOR HIGHER EDUCATION.

Trachtman, Leon. F. “Is Research Interfering with Teaching?”, In—: '
‘dustrial Research, Vol. 6, No. 4; April 1964, p. 758:

. U.S. Bureau of Labm Statlstms Employment « of Sclentlﬁc a,nd Tech- -
nical Personnel in Industry, 1962 (Bulletin No. 1418) ‘Va,shmgton,

- DG TS, Government Pnn’mngthce, June 1964, 86 p. B
T.S. Civil Service Commission.. Kederal Workforce Outlook—I‘lscal .
Years 1965-68. Wabhmgton, D C U S (xovernment Puntmg

- ffice;November 196452 pi-
‘Statistios Section... Occupatlons of I‘edera,l W’hlte Co]la.r
Workers, October 31, 1961 (Pamphlet No. 56-5). Washlngt,on,

D.C.: US. Civil Service Commission, September 1964, . 61
TU.S.. Congress. . Committes on.. Seience. and Astronautics. Ogho'a.— '
“tions for Research and Development, and R&D, Piaalt by Geooraphlc‘ :
. +.Divisions and States, by Selected, ¥ ederal A.o-en01es, Tiscal Years -
© 1961-1964.  Report to the Subcommittee. ol Sbclence . Research, and
Devel ment by the National Science I Toundation. Wd,bhmgton,
+.D . Government: Printing: Office, . September 1964 639 p.
,;‘(Commlttee print:: 88th Cong., 2dsess: , House.) . . ’
Government, and Science No. 2—Fiscal Tr eudb m Federal
. Regearch.and .Development. .; Report..of the Subcemmittee on Sei-
ence, Research and Development Washington, D.C.:.U.S. Govern—‘ :
.. menit, Printing Office; February 26,.1964, 16:p. (Coniniitte: ey
' 88th 'Cong,ﬁd g888. Hous& - Committee; Sema,l Dy - _
Government, and;. Smence No:, 3~—Sc1ent1ﬁc;—’l‘ec 1
for Congress:. Needs and Sources. :Report of the. Subco
Science, Research, and Development Washington, D.C.:
Government Printing Office;, Auerust 10, 1964, . §3 p {(Comm ee;-
"prm .88th: Cong., 9d ssess: ~Tlouse Cpmmlt,tec; seual H) !
——; .Government, and Science. No. ,,4—Geovmphlcal Distr
..of yFederal. Research and. Development-Fun
conumttee ‘on Science, Research, and: Developme
D.C.: U.8. Government Prmtmg Ofﬁce 1965 89
~ 18t sess.. . House, , Report:No; 106, ,Commlttee se
N “The Natlonal Seience FoundatlongA ‘Grene
L | 1rst 15 X ears...Report, prepared for the: Subcomnut.tee ol ce,:
- --Research; and Development by the Science Policy Research Division
- .ol the lerary «of Congress.. - Washington, 10.C;:. 7.8, . Government
Printing Office, 1962. 286 p. (Comnnttee prmt 89th Cong, st
8088, . House dommltbee serial (1) .- ;
. U8 Congress House Select Oomimtte,e on Govermnenj:,-
.. Research. ~ Study . :Number.. I.- -Administration-..of Research and.
Deveiopment Grants. « Washington, D.Q.: T. S -Government Print-
s ing Offics, August 10, 1964 1()7 P (88th Cong, 2d sess. . House.
Report NO 1729 54'5 :
Study Number II Manpower ‘for Research a,nd Develop—
. mient. . ‘Washington, D.C.:: T.S. Government Printing Office,. Sep-
terégjer 29, 1964. 71 r (881311 Cong - 2d Sess: '-H,_ogse, ; :Report No.’
90T Y ' )
) Stud‘y Number V Federa,l StudentrAsmsta.nce in ngher :
Educa.tlon "Washington, D.C.: U.S. Government Printing Office,
 December 14 1964 1{)0 p (SSth Cong . 2d sess. - House. Report
= Nei1933) LT £




RESEARCH: PROGRAMS=~GOALS ' FOR- HIGHFR: EDUCATION . 73

Study Number VL.: Impact, of Federal Research and Devel:.
op‘ne.nu Programs, . ;Washington, D.G.: : 1.8, Government, Printing
+-QOffice, : Decefmber - 28;° 11964 /265, p..: (88th Cong:y &d_sess. ' :
Report No. 1938)

- Study. Number V1T, Contmct Policies and- Procedures for'
Research-and- Developroent....Washington, :

Printing; Olics, December 30 1964: 154 |
House. Report No. 19492) :
. Study Number IX. StatiStical Revmw of Research and De— :
velopment. Washington, D.C.: U.S. Government, Printing Office, -

- December 28, 1964. 231 p. (88th Cong., 2d sess. House. Report

No. 1940) T

. Study Number X. National Goals and Pollcles Washing-
ton, D.C.: U.S. Government Printing Office, December 29, 1964. 64
p. (88th Cong., 2d sess. House. Report No. 1941)

U.8. Department of Health, Education, and Welfare, Office of Edu-
cation. Digest of Educational Statistics (OE-10024-64). Wash-
ington, D.C.: U.S. Government Printing Office, 1964. 175 p.

Employment of Scientific and Technical Personnel:in In--

___ment Printing Office, June 1964. 86 p.

U.S. President’s Science Advisory Committee. Scientific Progress- .
the Universities, and the Federal (Government. Washington, D.C.:-
T.S. Government Printing Office, November 15, 1960. 33

Education for the Age of Science. W’Vashmgton, C.: US.

Government Printing Office, May 24, 1959, a7

Strengthening American Science. ‘Washmgton, D, C Us.
Government Prmtmtr Office, December 1958. 36

“Vannevar Bush Speaks” [editorial], Science, Vol. 142 No. 3600,
December 27, 1963, p. 1623.

Walker, Eric A. “I%eorganlzatlon for Progress,” address at seventy-
fourth annunal meeting, American Association of Land-Grant Col-
leges and State Universities, Washington, D.C., November 16, 1960.

‘Weaver, Warren. “A Great Age for Science.” New York: Alfred P.

- Sloan Foundation, 1961. 35 p.- Reprinted from Goals for Ameri-
cans, the American Assembly, Columbia. University. = Englewood -
Cliffs, N.J.: Prentice-Hall, Inc., 1960. 3

Weinberg, Alvin M. “The New Esta,te,” Bulletin of the Atoncuc Scien-
tists, Vol. XX, No. 2, February 1964, pp. 16-19. : -

Wengert Norman (Specm] editor). “Perspectwes on Government and
Sclence,” Vol. 327 of The Annals of the American Academy of Po-
litical and Social Sciences. Thorsten Sellin, editor.. 1960. 204 p. .

dust.ry, 1962. (Bulletin No. 1418} . Washmcrton D.C.:U.5. Grovern-_

West, Elmer D. Financial Aid to the Undergra,duate .Washmgton -

_ D.(: American Couneil on Education, 1968, 158 p. .
Wlesner, Jerome. Where Science and Polities Meet. -New York:
MeGraw-Hill Book Company; 1965. 302 p.
Wﬂson, Kenneth M.  Of Time and .the Doctorate. - Research: Mono-
raph No. 9. Atlanta, Georgla Southem Reglonal Educatlon"
oard, 1965. 212p



74 RE'S'E'AR'CH {PROGRAMS—GOALS’ V:F'OR“ FIGHER E'D'UCATIO'N _

\Vllson, Logan “Setting Institutional Prlomtles,” address to the 20ty
- National Conference on Higher Education, Association for Higler |
:Rducation, Natlonal Education Assocla.tlon, Chlcago, Illmms, March .
.9, 1965,
Wolﬂe, Dael:: “The Support of Seience in the U S 7 Sclentlﬁc Amerl--
~ean, Viol. 213, No. 1, July 1965, pp. 19-25. SRR
= “The Grreat Peachers” [ed1tor1al] Sclence, Vo : 14:6 No 6.}0
Decembel 11 1964 p- 1421 e




[AT. 4 ' _ PUBLIC LAW 95-224—FEB. 3, 1978

DEFINITIONS

i

B3 A TR HiE AT e e = SR ——
= (1) -“State povernment™ means any-of the severil States-of the-- e
United States, the District of Columbia, the Commonwealth of -
Puerto Rico, any territory or possession of the United States,any =~ |
agency or instrumentality of a State, and any multi-State, =
regional, or interstate entity which has governmental functions; '
(2) “local government” means any unit of government within
a State, a county, municipality, city, town, township, local public
‘anthority, special district, intrastate district, counell of govern-
ments, sponsor group representative organization, other inter- ;
state government entity, or any other instrumentality of a local |
government; '

E ( (3) “other recipient” means any person or recipient other than

& State or local government who 1s authorized fo receive Federsl
" assistance or procurement contracts and includes any charitable
or educational institution’ e

(4) “executive agency;’ mesans any executive department as
defined in section 101 of title 5, United States Code, a military
department as defined in séction 102 of title §, United States Code,
-an independent establishment as defined in section 104 of title 5,
United }étabes Code (except that it shall not include the General
Acgounting Office}, a wholly owned Government corporation;
an ’

(5) “grant or cooperative agreement” does not include any
agreement under which only direct Federal cash assistance
to individusls, s subsidy, a loan, a loan guarantee, or insurance is

. provided.
USE OF CONTRACTS

iC 503. - 8zc. 4. Each executive agency shall use a type of procurement con-
tract as the legal instrument reflecting s relationship between the
Federal Government and a State or local government or other:
recipient— -
(1) whenever the principal purpose of the instrument is the
. aequisition, by purchase, lease, or barter, of property or services
for the direct benefit or use of the Federal overnment; or
(2} whenever an executive agency determines in & specific
. instance that the use of & type of procurement coﬂéﬂ
Wppropriate. -
USE OF GRANT AGREEMENTS ' .

3C 504 Skc. 5. Each executive agency shall use a type of grant agreement as
the legal instrument reflecting a relationship between the Federal Gov-
' ernment and a State or local government or other recipient whenever—
fers. (1) the principal purpose of the relationship is the transfer of
' money, property, services, or anything of valve to the State or
local government or other recipient in order to accomplish a phub-
—'X lic purpose of support or stimulation authorized by Federal
N gtatute, rather than scquisition, by purchase, lease, or barter, of -
property or services for the direct benefit or use of the Federal
Government; and
{2) no substantial involvement is anticipated between thsé
executive ageney, acting for the Federal Government, and the
State or local government or other recipient during performance
of the contemnlated activitv.”
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UBE OF COUPERATIVE AGREEMENTS

Sec. 6. Each executive agency shall use a type of cooperative agree-
ant as the legal instrument reflecting a relationship between the Fed-

‘

.

92 STAT. 5

- 41 USC 505.

a}-Government-and-g-State or-local " government o1 other Tecipient

VBNEVE e o s o ot . - .
(1) the principal purpose of the relationship is the transfer of
money, property, services, or anything of value to the State or
local government or other recipient to accomplish a public pur-
pose of support or stimulation authorized by Federal statute,
rather than acquisition, by purchase, lease, or barter, of property
or services for the direct benefit or use of the Federal Govern-
ment; and

Transfers.

(2) substantial involvement is anticipated between the execu-

tive agency, acting for the Federal (Fovernment, and the State or
local government or other recipient during performance of the
~ contemplated activity.

AUTHORIZATIONS

3ec. 7. (a) Notwithstanding any other provision of law, each execn-
e agency authorized by law to enter into contracts, grant or coopera-
e agreements, or similar arrangements is authorized and directed to
er into and use types of contracts, grant agreements, or cooperative

-eemen reqmired by this Act,
') The authority to make contracts, grants, and cooperative agree-

nts for the conduct of basic or applied scientific research st non-
fit institutions of higher education, or at nonprofit erganiZations
0se_pruma urpose is the conduct_of scienfific research ghgil-
fide discretionary authority, when it is deemed by the head of the
eutive agency to be in furtherance of the objectives of the agency,
vest in such institutions or organizations, without further obliga-
a to the Government, or on such other terms and conditions as

med appropriate, title to equipment or other tangible personal
iperty purchased with such funds.

STUDY OF FEDERAL ABSISTANCE PROGRA'M/FSD

iec. 8. The Director of the Office of Management and Budget, in
peration with the executive agencies, shall undertake a study to
elop a better understanding of alternative means of implementing
feral assistfnce programs, and to determine the feasibility of devel-
ng & comprehensive system of guidance for Federal assistance
grams. Such study shall include a thorough consideration of the
lings and recommendations of the Commission on Government
curement relating to the feasibility of developing such a system.
+ Director shall consult with and to the extent practicable, involve
resentatives of the executive agencies, the Congress, the General
ounting Office, and\State and local governments, other recipients

other Inierested members of the public. The result of the study
1 be reported to the Committee on Government Operations of the
1se of Representatives and the Committee on (Fovernmental Affairs
he Senate at the earliest practicable date, but in no event later than
years after the date of enactment of this Act. The report on the
ly shall include él) detailed descriptions of the alternative means
nplementing Federal assistance programs and of the circumstances
vhich the use of each appesrs to be most desirable, (2) detailed

Contracts, grant
or cooperative
sgreements.

41 USC 506:

Scientific
research.

41 USC 507,

Contents.
Consultation.

Report to
congressional
committees.

R
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501note. . (b) Nothing in this Act shall be construed to render void or voidable
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n date,

PUBLIC LAW 95-224—-FEB. 3, 1978 ‘ - Ty
descriptions of the basie characteristics and an outline of such compre-
hensive system of guidance for Federal assistance programs, the devel-
opment of which may be detcrmined feasible, and (3) recommendations

—-COncerning.arcangements-to-proceed-witlethefail-development :
.comprehensive.-system--of -guidancs-and-for-such-administrative~or
statutory changes, ineluding changes in the provisions of sections 3
through 7 of this Act, as may be deemed appropriate on the basis of the
findings of the study. - '

GUIDELINES
Sec. 9. The Director of the Office of Management and Budget is
guthorized to issue supplementary interpretative guidelines to promote
consistent and efficient use of contract, granfsagreement, and coopera-
tive agreements as defined in this Act.

REPEALS AND BAVINGS PROVISIONS

Sec. 10. (a) The Actentitled “An Act to autliorize the expenditure
..of funds through grants forsupport of scientific research; and for other ™
purposes”, approved September 6, 1958 (72 Stat. 1793; 42 U.S8.C. 1891
a}?d ifQE), is repealed, effective one year afterthe date of enactment of -
this Aet. : :

any existing contract, grant, cooperative agreement, or other contract,
grant, or cooperative agreement entered into up o one year after the
date of enactiment of this Act. . ]
~(¢) Nothing in this Act shall require the establishment of a single
relationship between the Federal (Government and a State or local
government or other recipient on a jointly funded project, invelving
funds from more than one program or appropriation where different
relationships would otherwise be appropriate for different components
of the project. c : :
(d) The Director of the Office of Management and Budget may
except individual transactions or programs of any executive agency
- from the application of the provisions of this Aect. This authority shall
. expire one year after receipt by the Congress of the study provided for
in section 8 of this Act.

Approved February 3, 1978.

LEGISLATIVE HISTORY:

HOUSE REPORT No. 95-481 {Comm. on Government Operations).
SENATE REPORT No. 95-449 accompanying 5. 431 (Comm. on Governmental Affairs).
CONGRESSIONAL RECORD: ‘
Vol. 123 (1977): Sept. 27, considered and passed House.
' Oct. 1, considered and passed Senate, amended, in lieu of S.

431.
Vol. 124 (1978): Jan. 19, House agreed to Senate amendment.
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Public Law 95-224

92 STAT. 3

75th Congress R
o BT A et

To “distivguish” Federal grant and cooperative ngreement relationships from
Federal procurement relationships, and for other purposes. .

Be it enacted by the Senate and House of [wpresentatwea of the
United States of America in Congress assembled, That this Act he
clt;'g, as the “Federal Grant an Cooperamve Agxeement Act of
19

FINDINGS AND PURPOSE

Sec. 2. () The Congress finds that—
(1) there is a need to distinguish Federal assistance relation-
ships from Federal procurement relationships and thereby to

standardize usage and clarify the meaning of the Iegal _m'itru-_

) ..[:’E%?;g_whlcﬁ_reﬂect such relationships;

Feb;
[H.R. 7691]

‘Federal Grant

and Cooperative
Agreement Act of
1977.

41 USC 501 note.

41 USC 501.

2) uncertainty as to the meaning of such’ terms a8 “contract”,

“grant”, and “cooperative agreement” and the relationships they
reflect causes operational inconsistencies, confusion, inefficiency,
and waste for recipients of awards as well as for executive agen-
cies; and

(3) the Comrmssmn on Government Piocuremont has’ docu—
mented these findings and concluded that a reduction of the exist-

ing inconsistencies, confusion, inefficiency, and w aste is feasible

and necessary through legislative actlon
(b) The purposes of this Actare—

(1) to characterize the-relationship between the Federal Gov-
ernment and contractors, State and local governments; and other
recipients in the acquisition of property and services and in the
furnishing of assistance by the Federal Gov ernment 50 as to pro-

X ':::':“5:'-‘1 ite. & betier 1EH stE‘aLauduxg -Pederat- :p(:u\l.lils uﬂu he! oy gl e —
nate Unnecessary admlnlstratlve requlrements on rec:p]ents of -

Federal awards;
(2) to establish Governme

""'relatlonshl s they reflect, and a better undelstandmg of the
res onszblhtles of the partles,

3) to promote increased discipline in the se]ectlon and use of
‘types of contract, grant agreement, and cooperative agreements
‘and to_maximize competition in..the award of -contracts and

_ encourage competition,-where, deemed. appropriate; in the Award
' of,gxantsﬁnd_cooperatwe—&gremnents an '
(4) to require 2 study of the relationship befween the Federal
Go»ernment and grantees and other recipients in Federal assist-
ance programs and the feasibility of developing a comprehensive
system of guideline for the use of grant and cooperative agree-
ments, and other forms of Federa.l assistance in earrying out such
programs.

ts a clear definition of the







