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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 Representatives of t
United States ofAmerica in Congressassembled,

SHORT TITLE; REFERENCE

SECTION 1. (a) This Act may be cited as the "Office of Feder
ProcurementPolicyAct Amendments ofl979".

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

DECLARATION OF POLICY

SEC. 2. Strike Section 2 of the Act (41 U.S.C. 401) and insert in Ii,
. thereofthefollowing:

HDECLARATION ·OF POLICY

"SEC. 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
mentby-

"(1) promoting the use of full and open competition in tl
procurement of products and services;

"(2) establishing policies, procedures, and practices which w
require the Government to acquire property and services of tl
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 personns

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 proour

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;

"(8) otherwise promoting economy, efficiency, and effectiv
ness in Government procurement organizations and operatioi

"(9) coordinating procurement policies and programs of th
several departments and agencies;

"(10) minimizing possible disruptive effects of Governmer
procurement on particular industries, areas, or occupation

~""-'~'-'~"~"'la;~~~mjJ8~f~~~-"t~<8~~e~~~;fiffi~155hr~~~i'll~i
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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DEFINIT!ON

• SEC. 3. Section 4 of the Act (41 U:S.C.404lis'amended Ilyin'serting 41 USC 403.
i(a)" immediately after "SEC. 4." and by inserting at the end of such
I~c,ti()nthe following new""ubsecy.c;m: , . . " . ."
: .'.(b)As used 10 this Act, the termiprocurement' includesall stages
pf th'e acquisition process, beginningwith the process for determining
a need for, property and services'through to the Federal Govern
ment's disposition of such property and services. ".

AUTHQRJTY AND FUN:CTIONS;

S"6.4. 0.)Section 6(a) of the Act (41 U.S.C. 405(a)) is amended to
read as follows:

"SEC. 6. (a) The Administrator shall provide overall leadership in
the development 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 procurement system which
shall, to the extent he considers appropriate and with due regard to
the program activities of the executive agencies, include uniform
policies, regulations, procedures, and forms to be followed by execu
tiye-agencies-'"

"(1) in the procurement of-e-
"(A) property otherthan real property in being;
"(B) services, including research 'and development; and
"(C) construction, ,alteration, repair, or. maintenance 'of

real property; and
"(2) in providing for procurement by recipients of Federal

grants or assistance of items specified in clauses (l)(A), (1)(B),and
(1)(C) of this subsection, to the extent required for performance of
Federal grant or assistance programs.".

(b) Section 6(c) of the Act (41 U.S.C. 405(c)) is amended to read as
follows:

"(c) The Administrator 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 uniform procure
ment system described in subsection (a) ofthis section.".

(c) Section 6(d)of the Act (41 U.S.C. 405(d)) is, amended to read as
follows:
"'(d) The functions of the Administrator shall include-

"(1) reviewing the recommendations of the Commission on
Government Procurement to determine those recommendations
that should be completed, amended, or rejected, and to propose
the priority and schedules for completing the remaining recom
mendations;

"(2) developing a system of simplified and uniform procure
ment policies, regulations, procedures, and forms;

"(3) establishing criteria and procedures for an effective and
timely method of soliciting the viewpoints of interested parties in
the development of procurement policies, regulations, proce-

T,,,o'>~,;;-dures,"and,forms;"''''C'----'-i-~''''_'''''~''~''"-"'-"'-'""",,,--,,,,,,-,,~.,--",;,.",,,, .._,,,,,,__",~- __ ,,,~,,~,...'.."'"~''-'''""''---''''''''.__'''__ ''_'-C-''_'_'''''_'''''''''__-'' __'' __'''__'~__'~',,,,~,~'~',~"', _',_,'" ""'''_~"~"",_"~,,__',,,,

, "(4) promoting and conducting research in. procurement poli- ~,

cies, regulations, procedures, and forms, through the Federal
l : Acquisition Institute, which shall be located within the Office

and directed by the Administrator;
"(5) establish, through the FederalProcurement Data Center,

which shall be located in the General Services Administration
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and acting as executive agent for the Administrator, a comput,
based information system for collecting, developing, and disser
nating procurement data which takes into account the needs
the Congress, the executive branch, and ithe private sect

"(6)recommending and promoting, through the Fed~rl"lA,Cq
". .'.sition Institute, programsofthe, Office of Personnel!\ianagerne-,imd executive agencies for recruitment, training.career devek

ment, and perfol')1lance evaluation ofprocuremeritpersonn
"(7) developing, for inclusion in the uniform procureme

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

~'(8) providing leadership and coordination in the formulati
of executive branch positions on legislation relating
procurement.".

. (d) Section 6(e) of the Act (41 U.S.C. 405(e)) is amended to read
follows:

"(e) In the development and implementation of the uniform pi
curement.system the Administrator shall consult with the executi
agencies affected, including theSmall Business Administration al
other executive agencies promulgating policies, regulations.ipror
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 significant changes in polici
regulations, procedures and forms.".

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

"(h)(I) Until the effective date of legislation implementing a Ul
form procurement 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 in paragraphs (1) through (8)of section 2 of this Act. Such poli
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.

"(i) Until the effective date ofIegislation implementing a uriifor
procurement system, the Director of the Office of Management ai
Budget shall deny or rescind the promulgation of any final 'rule
regulation of any executive agency relating to procurement if tl
Director determines that such rule or regulation is inconsistent wi
the policies set forth in paragraphs (1) through (8)of section 2 of it
Act or is inconsistent with any policy directives issued pursuant
subsection (h). .

"0) Nothing in this Act shall be construed-

"'co~Wr,J;,atf1~iF!deif!r~rJ~~rt;:!'~~ar~~iriirifstiltfs~~gW{j
40 usc 471 note. Act of 1949 with respect to the procurement of automatic da

processing and telecommunications equipment and services or
real property; or

"(2) to limit the current authorities and responsibilities of tl
Director ofthe Office of Management and Budget.".



RESPONSIVENESS TO CONGRESS

'SECJ.5.(1l.)Section lj(ll.)ofthe ACt (41 U.S:O. 407(1l.»)ls am~rtekd to
read as fOllows:. • • •...•. .•.•... .. . ..•...

,\'S)'c..lj,.(ll.X1) The. Administrator shall keep the Congressllnd its
c;l.IlIY. authorized. committees.: full~ and' currently informed of the
lllajorll.ctivitit;ls Of the Office of Federal ProcurementPolicy, and
shall submit a report thereon to the House of'Representatives and the
.S,e.~liWannually and at such other times as may be necessary for this

Pi!;t&~S:t the earliest practicable date, but in noeventlaterthan one
yelir after the date of enactmentof the.Office of Federal Procurement
Policy Act A.. mendme.nts of 1979,the Administrator shal.l transmit to

tttl:ri,us;rg!u~~~rite~~t~~~ ~~~ht~~0~6r~tes~il 'lri~ftid~l°fu~
descriptionof the proposed system, projected costs lind benefitsofthe
system as.proposed, and short- and long-term plans for implementa
tion of the system, including schedules for implementation. Atthe
same time, the Administrator shall transmit a report 'on the recom
mendations of the Commission on Government Procurement speci
fied in section 6(d)(1) of this Act.

.. "(3) At-the earliest practicable date, but in no event later than one
'yt;larafterpresentation.ofthe proposal described in paragraph (2)of
this subsection, the Administrator shall propose to the House of
Representatives and the Senate recommended changes in legislation
relating to procurement by executive agencies. If the Administrator
.deemsitnecessary, these recommendations shall include a proposal
for a consolidated statutory base for. procurement by executive
agencies; . .. .. . . .. .

"(4) Attheearliest practicable date, but in no event later. than the
submission of. the legislative recommendations described in para
graph (3) of this subsection, the Administrator shall. present a
proposal fora management system described in section6(c) to
implement and enforce the uniform procurement system.". .'.

(b) Section 8 of the Act (41 U.S.C. 407) is further amended
(1)by striking out "any major policy or regulation prescribed

under section 6(a)" in subsection (b) and inserting in lieu thereof
"any policy prescribed under section 6(h)";

(2) by striking "or regulation" each place it appears in such
subsection; and

(3)by striking out "any major policy or regulation" in subsec
tion (c)and inserting in lieu thereof "any policy".

EFFECT ON EXISTING REGULATIONS

. SEC. 6. Section 10 of the Act (41 U.S.C. 409) is amended to read as
follows:

Report to
Congress.

Uniform
procurement
system proposal,
transmittal to
Congress.

Executive
agencies'
procurement
proposal,
transmittal to
Congress.

Management
system proposal.

41 USC 405.

"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 ontheir own
[~initilitive Orin response to policy directtvesissuedunder section 6(h)··~··_··~·· ._..~ ••..- ..
\ until repealed, amended, or superseded pursuant to the adoption of

the uniform procurement system described in section 6 of this Act.". 41 USC 405.

AUTHORIZATION OF APPROPRIATioNS

SEC. 7. Section 11of the Act (41 U.S.C.410)is amended-
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(1) by striking'out the first sentence and inserting in lie
thereof the following: "There are authorized to !:Ie appropriate
to carry out the provisions of this Act, and for no othi>rpurposl
$4,00P,000for tile fiscal year ending September 30,1980, andfo
each of the three, succeeding fiscal years; and .one-thirdof th
funds ' appropriated "for any such fiscal, Year' shall be mad

,available to .the Federal' AcquisitionInstitute for, the peif6rll:
ance ofits functions under this Act."; and "" , ," "'" ','
, (2) by striking out "Government Operations" in thesecon,
sentence and inserting in lieu thereofi'Governmental Affairs'

- ,.. ,

DEW!:GATION

• SEC. 8. Section 12(a) of the Act (41 U.S.C. 4l1(a)) is amended h:
striking out "direction of Federal, procurement policy and to prE
scribe policies .and regulations to carry out that policy" and b:
inserting in lieu thereof "leadership in the development of Federa
'procurement policy"; ,

"ACCESS'TO INFORMATION

SEC., 9. Section 14(b) of the Act (41 U.S.C. 412(b)) is amendedb:
striking 'out '''establishing'' 'and inserting, in lieu thereo
"developing", '

CONFORMING' AMENDMENTS

SEC. 10. (a) Sections 201(a)(1), 201(c), and,206(a)(4) of the Federa
Property and AdministrativeServices Act ofl949 (40U.S.C. 481(a)(1)
481(c), 487(a)(4)) are each amended by striking out "subject to regula
<tihns'~'and.·~:nsettingin· lieu thereof "subject. topolicydirectives'

"'(b) Section602(C) of the Federal Property and Administrative
Seivices,Act of 1949 (40 U.S.C. 474(c)) is amended by striking OUi
"except as otherwise provided by the Office of Federal Procuremem

41 USC 401 note. Policy Act, and".
EFFECT ON OTHER·LAW

41 USC 405.
note.

92 Stat. 1771.

SEC. 11. The provisions of the Act as amended by this 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 the)
areinconsistent therewith.

EFFECTIVE DATE

41 USC 401 note. SEC. 12. Except to the extent otherwise provided therein, the
amendments made by this Act shall take effect on October 1, 1979

Approved October 10, 1979.

LEGISLATIVE HISTORY,
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Washington, D,C., September ~, 1965.
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Washington, D.C.

DEAR MR. SPEAKER: By direction of the Committee on Govern
ment Operations, I 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,

W,LL,AM L.DAWSO"!, Chairman.
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[COMMITTEE l'RI1'!T]

UnionCalendat No.
REPORT

No.-

CONFLICTS BETWEEN THE FEDERAL .RESEARCH FRO
, GRAMS .:AND THE NATION'S GOALS FOR HIGHER
EDUCATION' . .

SEPT~~fBEB'~,,: 1965'~(Jbfu_lIlitted'tbtlie:'(]OIl1iilitte~.!Or_t~e",'\\Tliole'Ho~'se, on' the
St~tepf the' Uriio~'and ordered 'to :bci>ri~ted,'"

"')

Mr. DAWSON, from the Committee 'on 'GovernmentOperations,
submitted the following

, .,: ' ""

~~~~-,-=.. , REPORT',
.

.. iBASED ON A STUD¥, BY THE.RESEARCB;AND :J)EC)3iNICAL
:PROGRAMS SUBCOMMJ.T;TEE, .•

'OnSeptember~,I965:,the Committee' OnGovemment Operations
had before iHor consideration a report entitled i'Conflicts Between the
Federal" Research <Programs 'and the Nation's·iGoals·forHigher
Education." Upon' motion made and seconded, ,the report was -ap
proved and adopted as ·the report of the full, oommittee.rJl'he chair
man was directed to transmit ",copy' to the Speaker of the House,

I. WHAT ARE THE CONFLICTS!'

Our. F.ederal research .programs,.o~ the~)1eh~,~d,an~~i~~:Nation's
gQa~£. cfor: higher.education,,..on the other, Me in,ill.cre",sip:g conflict.
While both.research awlhigher education share.the.commongoals of
eJ;ten,ding. scholarship .and.dcveloping ..themtellectUltl resources: of
the: Nation, the immediate mterestsof .onc are not.necessarily.those
ofthe·other. .
-:': lThafirst'cqnflict is in. the presentuse.of scarce manpower, Scien
tists. .and engineers are i!1disPensab!e"to,.resear"h,.aIld .development,

,j,,~v~, ~'':'·'~~.':Wb:eY:Y~l"e~a;lsq·indi~pel1sable,,~~tea91?-131!s"irl;,t4~,\e:x:p~d1;1:!gJlig4!;:t';;§g1!,ru!;~,."m~~,,,,,.,~..,~,_,~."
tion .systcm. Since their. numbers- cannot, :b",gr"",tly.,increased 'oyer
t4" .short run; too rnuch. diversion into .theona.meatis.deprivation.. ot
tlreother." . ':': 1\,'

1'll"second i~ac0n,jl\ct~etweeI]. J:?leeellt use of m"llpdw~r,resour~s,
and inveatrnimt forfutllremanpqWer,'resources. .BothprQgrams'gain

",' iC' .



2 RESEARCH PROGRAMS-GOALS FOR HIGHER EDUCATION

eventually £1'0111 a greater investment iii' education and training of
future scientists and engineers. But research demands performance
now ; investment ,totJ:'~in_manp9F.er:.isnecessarily- of secondary con
c~P\" ,EdnCltt~(j,! by its nature demands i11/Ve8trnent now in training
young people so that the Nation can have the benefits of performance
l"t~r. Short,termresearch requirements may be satisfied by concen
trating 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 hoth research and
for higher-education.

Athird conflict arises because the demands of research and develop
-111en1 are focusedprunarilyui the naturalsciences. But colleges and
universities rnust transmit knowledge andencourage scholarship in
all fields of learning" while maintaining a careful balance among the
humanities, the social sciences, and the natural sciences.' .

The nature and extent of these conflicts must be understood if the
Federal Government is to make headway toward the equally important

- goals of research .andrlevelopment, and, higher education, Neithe~

more money for.research. and, development-nor moremoney for higher
education will alone assure lJw.r~_.Qf.eithex. Indeed, these actions,
unaccompanied by Federal policies which balance the competing and
sometimes conflicting needs of the two programs, will put them on
a.eollision:courseanddailiageboth. ;

. '.' ,-

..A.. o RESEARCH AND DE~E~~PMENT~~.\!'j:IIGHPRroRI'I'YNATIONAL GOAL

Propelled by the Nation'S evolving requirements in the defense,
atomic energy, space, and health fields, the Federal Government has
expanded' al1nual'ob]igat,i~'H~s-~or :resEmieh, and '~e"eloinllent"more -than
tenfold over the past two decades,' Froiri an ,annual level of about
$1.5 billion in 1945, they now stand at an estimated $16.1 billion in fiscal
19,65.. Nl),accurate,fil!;u~esMe available on the Nation's totalexpendi
turefor,:research anddevelopment JI0r on the;amounts 'S:p:enthy.sectors
·of'the economy other than the Federal Government.. The: National
,Science Foundation estimates, however, that. the Federal 'Government
accounts for about,65 percent of all spondinrrforreseareh and develop
ment i-industry for:"abont,'32., percent: .colleges and-universities .for
about 2 percent; and nonprofit institutions for about 1 percent.'

Over $14 billion of current Federal commitments are those of the
Department of Defense ($7.3 billion), the National Aeronautics and
Space Administration ($5A billion) ,and the Atomic Ellergy Com
-mission ($1:5 billion) . '.Nearly half of the remaining $2 billion is com-
,mittedbythe,Departme:nt of Health, Education, arid Welfare. •

For what purposes are the funds spent and who does the work!
The $16.1 billion are distributed roughly $10 billion for deve)qp
ment, $5.1 billion for applied and basic research, and about $1 billion
for plant and major equipment requiredfor these activities. Private

."_._~_~_._,_,,.,,~,i,tl.~..~~.re.~ocJ~~.~:.nd'~~~t~pr.~~~-.~6ik.":?~t~~&i(j~e$;{J~g~!p?i'r¥~~~e¥~-~---"--
. .... . ... .. ... :..... . . . .. :'
the Federal Government itself and edumttional institutions (including
research centers managed by them) are the most significant, account-
ing for $2.9 and $1.8 billion, respectively. " .

- ' . . . -

i Presented 'in testimony by the rotational· ~cience Foundation beforeSl1bc()IPlJJj~teeon
sctence.: Research, and Development of the House, Committee on Science and Astronautics,
June 2~ 1965.
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The returns on these investJuellts most readily grasp~d~l>ethoseof
applied iscicnce .and technology. These vary from, .the large and.
dramatic, to the small but llighly si~ificanfover a, wide and diverse
area, They range from ballistic missiles in the Nation's defense "r-,'
mory to tiny transistors for usein a host of devices; from synchronous
space satellites introducing a' new age in eOffilIlunications ,to i:.rlc:h
array ofn"w synthetic fibers and plastics ; from nuclear reactors for
the productionof energy to polio vaccineswhichhave all but elimi
nateda :major disease; from COIl1p,uters ,and data processing machines
to radioisotopes for, aiding medical diagnosis and therapy.

Less obvious bllt no less enduring benefits can come from the-stimulus
which has .been given basic research by the Federal investment in re
searc1~_and development. __ ,The _,Federal. program~ ',have -engag~d the
efforts of agrowingscientific community in a broad range of disci
plines, extending from niathem~~ics'and the physical 'Sciences: to' engi
neering and a wide area of the behavioral and life sciences. This
pursuit of more understanding about man and thephysic"luniverse
has been elevated to a position of unprecedented esteem; research work
now plays a significant role in industry, in Government, arid, of course,
in.its natural habitat, the colleges and universities.LAn. onvironment
has thus been established in which maximuffi<encouragemenLiR'given;
forthefusingof superiorminds and intensive studyand. investigation
thatsometimesha:ppily results in major "breakthroughs'" in scientific
discovery. These willlay the foundation for ,future progress toward
better health, greater security, and a higher levelof welfare both at
home and in the world community. ..

'E. HI(}JI.ER' EDUCATION-:-'"""'AN ,EQUALLY IMPQRTANT, NA~ION.t;\L.GOAL

Througl:toutits history, tlleUnited States hasplaceda.high v",lli~q,\
education.. It has been regardedasthe m()tive~or<l8fordampe;r,ing
any tendencies-to inherited privilege, .lifting theeconomicand social
status of the less advantaged, eonv¢rtingW~Ve.'JofimlIligr"ntif; into
Americans within the span of a generat\Oh and broadening tj\e SO\ll."ees
oJ ideas and-talents, indispensable for the stre"gth and vitality of '
democratic institutions. " , . '. '. ' , ..., " ' .,
",AR a result, there has been a steady advance in the-educational.Jevel.

of the, whole Nation. The percentage of high school gradllates among
17-year-olds has risen from 2 percent in 1870, to 6.4pereentin 1900'
29pereent in 1930, 59 percent, in 1950, and over 70pereent today.
AJ):tOng adults .in the labouforoe, those 18 years old and over, 56
percent hadcompleted 4 years, of high school or more in 1964. "
,.An evenrnoreimpressive rise has taken place in higher education,

The numbers enrolled, in oolleges, and ,~niversities ,have .increa~~4_
from less than 250,000 persons in 1900 to around 5 million persons
today. About 11 percent of all persons in the 1964 adult labor for""
hadeomj}l'lt.,a 4 or more years of college. "y,s. attainments inhigher

i.. ,_edll~"'t\'O!l areunrivalledelsewhere intho world.-c-in.1958 it wasesti;
mated tl:t:if thiscoun'tryiieeolintedfof friore, th",nathil'dofworld-~-----
enrojlmentsat the collegeIevel," , ' ,

2tt shoujd berecogntsed, Of course, that the democratic tl'aditions>of 'n.s. higher: educa-'
ttou make segments of its higher educatton different srom systems in countriesmthi
established influence of class or money. See, for example, testimony of Admiral'Rit~kover,
hearings before the Special Subcommittee on Educa.ttun, U.S, House of Representatives,
89th Con g., 1st sees., 011 Higher Education Act of 1)900, February-May 1965, p. 226.

52-569-65-,-~
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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
sage to the Congress restate for the country its fundamental convic-
tions: ..'.

Every child must be encouraged to get as much education
as he has the ability to take.

We want this not only 'for his sake-s-but, for the Nation's
sake.

Nothing matters more to the future .of our country: . not .
•our military prel?",redness-,-forannedfilight is worthless
if we lack thebrampowerto build aworld of peace; notour
pmductiveeconomY"'_,for-wecannot sustaingrowthwithout .'.

. .:trained Illanpo.wer;..not .00ur-A~?"I'atic.syst~m..<.>f.g<.>vel"U-.
filent-Jorfreedom)s fragIle I£, citizensare ignorant; . ...•. ',.

W"efilust demand tbatonr schqols, increase riot only the•...
•,.,qwm~l..·tl'..bu~.• t4e '1.11ality;ofAmerica.. '.s"e.d.ll.ca.,.tion.. Jf.or.""e•.•..
,.• r-ecogp/:w. thatnucle,ar age.probleh1S cannot, be s<.>lved·.WIt!t i

h db ! . * **" '. ..
;:':'L,:9:r$e.;-~:t;l;,:~,Hggy::,~_arlpllg.,:_.:: " .! 'i! "":,~_::-,-~n:'q":(;~;

"Over the 'yeRrs fullowing'World W",r II", Cougress,tQQ, lias been i
concernedeoadvance' higher. education. :".' ,. ,
.,'Frofil.1944: t" 0]958;' it approved-a succession of "GI" bills'author

iziD.g· payment 'Q:f' tuition- .feesandother costs for. veterans of .World.
Wllr··n .and- the ·)Korean .war! Wishing' .to continue. their schooliD.g;.
Some' ~,475;~90'veterans 'werethereby,eriabled t?J!enrollo incolleges
and universities,- .f ,';ii:, l.'i'u·',' . ::. :

In a series of actions beginning with the enactment of the National
CancerInstitute' Aet'jJi'1937; 'CongresS authorized the-PublicHealth
Service and theNationalTnstitutesof .Health to award fellowships
~iiq''tHiin~eships;'both'directly and ·throughili~titiitions·of! higher

~~&t~~~~~~fli'ft~ai~~i~~r~0~~~:-~~1,~i~~1:,t1~';;Y&~~1
193$ toalJout'$.220 inU1~OIi in fiscaI1964'Intb:~latter year, a. totllir
of'S,777 J'eJl?wSlli,ps aniIira'iilee$liips'Wete,,;"'arded. '. " '. ...••• ' .,' .
•'Iri'i'!i56, in eskbliiihihg" tilli NationaJScience 'Foundation,' 'Corl'

&'I:"'1~ chWlI"edrhe?;gency. not only~ pr~P':~t<;~asicres~llirchin·the·
sClenceshutalso "tostrengthell ** ': educationin theSCIenCeS." TJJ;l
d.er-t'his'p1'ogram 'of' ·the]j'Quhdatii>n,the· number: 'of graduate ahd'
p'o#;~~t~~i1l s,~pil~n~: i~ tl~,~sci~nces ,f:ec~ivi!i~,f~nO",$:Ill,hand trait1~7
shlps rosettQm p75 111 iiscal1952 to an estifilated7,725 mfiscal1965;~

~~l£tiUit~~n~t6rr;~Wfr6~~~b '~~~li~tilgd~~~~u~~u~:j\~~~~~~
i)i"sci'enc~; ma'tlie'iniijicii; engm,eeriii'g; and moderii. foreign:larrgtia'ges;';.
T~'!ict; arii\\l'idedinI96<l'tq \i )}"to an field/rof :hig'her.ediiqlitldil.;

,-,r.o,', h.b' '''r',''!i; '. ",:.'.,,': '..' , • if)?, .:" i',-'-"".: " ..... 'C", :;': • .' ",'" ,':.i,'

sul-\;fIJ!5 :~'iGI'!:p¥,l.W~~ ;pa~¥~. Wi l'~~~',(P8, .;S~t~ 2?:i}!·,Wj-d.th~~~a~:()n~:,~p :L~5'~',.C'1~:
',.~. ~el!ort! pf the ·8elect::Com!Uit:te~on·:.Go:Vernment.Res~arc,b.!Q1;, the House;-:Of"Represeptar:

t!'!'~s.h,88tp., ,Co.~g., ;?d fses~., D'r~~mber,;t~64~ .~'E,'~9-,~~M.' ~t,ij~ef;lt..-¥,~lsr.lY;Lp.e iHo, ItigJ:l:~f )iJ~¥,CA7
"","-,,-,..,~._,~~#~~:~\~~~:l~~.;,y.;,~;_~~e~:: ',~:~"~~~~', ~.~.~. J," "';:.;':"'<:',~';\,,':~:;! ,:...:_n!'<;~':i:'~ ;':' ';', :. '." :";' ';'~";-'-'>';',;,,;\,:;:. "!;~'::':-~':-:";:,~;~-"-"

'fl Report of the Science Polley Research' DlvHHqn, LcgiflIllfiv.({·ltp.f~l'P,nce Service',.Qf·tlie'
LibraroY of, Congress to the Bubconnnlttee OIL Science,,'Res,:;m,,rch,, .and Developmenf !Qflthei
Committee on Science and Astronautics, U..S. Honse of Re'i:iresen'tatlves, 89.t1:l...Co.ng.,l.et
~~!th:~"T~~;',~~ti~II;,a~"scl,eIl~~,J3'Qun.Q~ti.<?A..a. General. aexie:w: Q:( Its__ Fir&t,Hi,Ye,aJ;s,~'.1,96&.

. ':l.'7.2'~4'!-ti:l@Q,
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h"4,by October 1964, assisted some 600,000 students thr(}ugh the loan
pmgram and added new fellowship awards at the rate of 1,000,to'

1,500 per year.' , ,', ," '. .' "..."Under the college housing pro"ram of 1950,' Higher Education'
Facilities Act of 1963," and theifealth ]"r"f"""i",+s Educational As"
sistance Act of 1963," Federal assistancefor construction of dormi
tories, classrooms, and other facilities has been provided,

:N"0w,to give effect to the ]"residellt'swoposal t(]liftth,eNation's
sig-hts on high~r education, Congress is considering~.'Et;'9567,tJ:e
Higher E<iucatloll Act,of 19.65, '"new program stressmg, scholarship
~ for, needy')tudents, W'lrlf,-stud.y ",rrljJ).gemellts,.",nd.low-c.ost
gu;ml,ll.teedloans., ,If enacte~, ~he,proposedsclIol",rshiP..~lltsc&uld'
l1"sj~t, a,'3 m1';"'.y '1~(139;9pOstll<iell.tsill.thYlb:s.tYear. 'W?h'1F;~tlldY, ",1'-,
r'lllg!'ffients"",,,JI,,,O')lrated Ullder tlJ,eEc'lnOmlC,Opl?0q,llmty.Aptan<l
e"'P\lll(le~tlll<ler,Wii pmPpse4',1l.e'Y"Y~, FOJIld J?etpaj\",stiffi#ed,30p,: '
00.0 p\>?jstlldent;;:', TlioM"jld~ Afot¥rs~rom,!H~,<la.)e,-i))c(w\efan\ilI~~
WI,l! benej-it from lower-cost .lo",ns than are, ",ow "yallable. In ,addi
ti,,1l;.lt.,R:9567 'l'r<)l?o?esaty~r1?fogr~m(}:I',g#tllts, witlJ,}Il: ,,'t.
tJ).'Ir!~a~lO'" of~30 .1l1).)l1P1l.~P\,~:>y,,1 19,6\\, ,tpjl.ri;iIWti f,"':'llltY:';'1'ch;h,Igy
aH~ 91ner.~~opp~r~t~v~,l?:ro~N~:lf?-y: :~y~;~ve;~p,-,.ltlTg~r :~P-IX~r;~~twf: al!.fl: s.m~R~:
weaker colleges; and to,fill.':'I+c,e ~,acJimg }elI0wS~ps .!qr. YOllj\ILSA]fo:,
lars who wish to teach at' sucnsmriller' colleges'"'' , " , " ,

Also now before Congress is a proposal (H.R. 9460) to establish
a National Arts and Humanities Foundation. Under this bill, $5
million would be authorized to support research and SCholarship in
the humanities during the first fiscal year to parallel the $479,999,000
approved for similar support of the natural sciences through the Na
tional Science Foundation in fiscal 1966.

These programs mainly have the effect of increasing demands on
the higher education system at a time when unprecedented numbers
are seekinz 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 increased 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-s-without whom the new demands, including those 'result
ing from Federal programs, cannot be met. H.R. 9567, the higher
education bill now under consideration, is unique in its recognition
that incentives will have to be provided to larger institutions to share

, faculty strength with smaller and weaker colleges and to attract
young graduates into college teaching at poorer, smaller institutions.

C. THE RESEARCH AND DEVELOPMENT PROGRAl\-I BOTH HELPS AND
HURTS HIGHER EDUCATION

Many educators, appalled by the ballooning demands for more,
well-trained teachers in higher education, are critical of the growing

.~emphasis",.onresearch,amongth"irf,,<:mltiesand graduate students.
Scientists, as practitioners of research and belieficiaries ofF"d"ral

8 78 Stat. 1100.
11'68 Stat. 48, title IV;
~(I 77 Stat, 863.
n 77 Stat. 164.
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progr,ams; are' prone to interpret criticism of these programs' as lack
of appreciation of research. Too much emotion and not enough light
thereby chara~te~ethe dialog on the question..

The subcommittee IS strongly of the conviction that the Government
should not be just another participant in the, debate at this level. It
must sort out and weigh benefits and costs of the present Federal re-:
search programs for higher education; it should then revise research
policiesmid practices in the light of the heeds of both research -and
h~glterJ~a,u9atipn.,::·_,::" :>",,~- _ "', ",:, ,',' ,.",:,,::0:" '_,

The subcommittee finds that college enrollments are rising, and the
shortage of teachers is becoming acute (ch. II) ; that Federal research
and developln<,nt programs have unquestionably'improved scientific'
hIgher education in some particulars (ch. III); 'but that Federal
research and development prograII!s have harmed scientific higher
education by excessively diverting scientific manpovver from teaching,
and by overemphasizing research to the detriment of teaching (ch.
IV) ; by concentrating such programs in a way that is detrimental

~~t~~n;:t=ca~o~h~I\~::i~~~i;t~~~~n~cie~fi~:~~~.d~;~~rb;
neglecting the social sciences and humanitieS (ch. VI). Our recom
mendations are made throughout these chapters.



1I. COLLEGE ENROLLMENTS ARE RISWG, A,.NDTIIE
SHORTAGE OFTEACHEES IS BECOMING ACUTE

A.:~NOIIMOU~·EXP,'\.Nf3ION. I:+s: :T:H:Ii 'J):EMAND FQR HrGH.ER 'J~DucAn()N
. . . Is rn PROSPECT

We are now in the midst of a period of rapidly accelerating demand
for highereducation.. According to the Office of Education, an ex
panding population in the18-t021-year age group, with higher pro
portions of the age groups attending college, will boost currentcollege
enrollment estimates ofless than 5 million in the 1964-65 school year
to s.ome 7 million by 1969-70. Insteadof freshman classes at the.
1 million level of the first years of this decade,thef",ll of 1965 will
see an entering class. exceeding 1,300,000, andfirst-ye~rdassesof
1,600,000 by 1970 are predicted.

These estimates may well understate the future demand for higher
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; faster movement of disadvantaged -groups in 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 see;kil,g
admission -to .colleges and:l1n~Vl7rsities.

Even now, college attendance may be depressed by capacity limita
tions both of facilities and. of teachers. Entrance and performance
standards have been successively stiffeued, not by any conviction. that
higher education should be only for the intellectual elite but siln]>ly
for lack of room in locations where. bright youngpeople live .• A pro
f""sor.at the University of Illinois recently charged that in the 1964-6/)
.acadelnic. year,. 6,qOq fully qualified students had. to be denied admis-
sian in Illinois for thisreason.12

_', _ ,'_ ,": _,' ,'- _ ..

Also, current estimates seem widely at variance with the "revQlution
.of ~ising expectations." A]>ublic opinion survey recently conducted
by the Harris poll found that 99 percent of Amencar; pOJ,rentswith
children of college agewanted theirchilqr~n to go tocollege.•.Cur
rently, about 40 percent of cOllege,OJ,geyoung people have this privilege,
. Some of the 59 percent of the parents whose children.do not now
gQ to college are no doubt pitchingtheir expectations higher 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. (l()nclnde that
given the opportunityand.money, many. more Y01l)lg peQple ",quldP'!t
elect to geta college education. . ..... , .' <'. ,..... " ..

'_"0' _!he.!~§g.R~Qj"",tt",lC!lt_stllgYS'!lJ.gllc!&g.1:>Ythtj1!W.J':tj~jtJ;:'!f:Pitts,...•.. ,.
burgh concluded that some 100,000 students rankingin We top one-
third on national scholastic aptitude tests fail to go on to college blf
canSe they lackthemoney.. '. . ..... .

1:1An.dr~w S~_hiller. Hat-peres. _ l\1ay~965J pp. 87-94.

·7
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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
55 enter college. In the middle group, 90 reach the senior year, 79
graduate,,,,nd 34 enter college. But in the lowest third, though 66
,reach the senior year and 56gradm,te, only 10 enter college."

These are results based on the current quality of seeondaryeduca
ti'!IJ,. Bettereducationat. th"wimary ",nd secondary levels will pro
duce a much largercrop ofy"ungpeopl~withthe capacity to qualify
for and benefit from higher education. Martin Mayer has described
Ji!l1,t)",s.~cces~, ~t<>ry of all. imagilJ-ative,teaching program undertaken at
9IJ,~ ()~:N"~w Yor.kJ,s w'!rstj!ini'!rhjghSGlJools.,In 7years'tillle, the,num
ber of t!J~,school's graduatespassingal] conrsesinthe fir,styear.ofa still'
~e"1 Xorj<:City",cad.emiciligh schoql,pr()gr",mincreased fl'om5to
nea.rly 13(l.. One boy"] udged in the b~llliJ1llg t()havebarelyaY~rage

llapaci,L,y", '''1ent,"oll,t,'0,, fin,.i,s,h,lll"'i;;,,,h. sch,'ooLwithho,riors and, to, g,et" ,", $,,1,,',6,00
fichol~rshipallda$500 job at Columbia University. Another,retardeAl
in a ,nllliJber of r~pects atglltry into junior high school, 'o/ent on to
obtain a $1,il80 scholarship from New Xork lJniversity., Stillanother
finished iJi the top, 15,percellt of .the l1at~onal College Entrance Board
oxaminutions 'and won, a ,:fuljscholarsl;\jpto Amherst,>4 "
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sinCjl1900, in the years 1925-30hthep:yearf<\t",f~ouldb~",pout
97,000. .. ' : ....•. .......: 'J:"

But-even under the more optimistic aps),lUption,l).early. all future
:P1l-: D.'s in the. next 5 years wouldhave to g() into college.teaching if
(j.$ired standards ofjnstruction are to be-maintained .in.thepcriod
immediately ahead. In fact, the.actual proportion..of:ph.p.'senter
-ll;1g" p~-Tenla.j,n,ing incollege teaching..is vepy; n!-~eh.Jower.'-_-" T~ble:_._I,

basedon data-gathered by the Nationa].Educl1tjQll.~ssQyi",tion, shows
that .today: in all fields of study, only apoull48. percent of'new ..1()<J:
torates go.into college teaching•. ,,: ,;':;;:'-:: '(; "',:~_':: ,;:,;:';,-,;::,:; :~'i"::
..' Therefore, it a,ppe"rs .thatin thenext, P;,Yila,p" therb",ill b~,a81l<\rt;

.f'allof.."lose t()45,OQO, :pII. ,D.'s·belo\v••tlw\!e~o;!l'd,lllI¥lb~r. :.1'V:.~ifh",1l
have .only.about.one-halfofthose "'''' need-r: , .'f;; '"

This gIQ()nWicQ)tc1)'pjol})8" ot,,,ourse,,.slJpjeyt,;;to,,p:lgo;!.ifi,,.,,,ti<\Il.,."~
';rore i;rte;rsivelJse by sqlleges.and universities Of thosef"lrea~:y:hold
illg .doc£o~ati)i .d~g,~es may .b~possiJ;ile. "TIllS Gourd,occw· as a,~sillt
of higher retirement ages for those now teaching, additional employ
ment of qualified women, a smaller outflow of teachers to competing
occupations, or a larger inflow into college teaching from such occu
pations, Or a combination of these,"?

The Ph. D. shortage will be particularly felt in the sciences, in
which opportunities other than college teaching abound for new
Ph. Di'S. Table I shows that the 48-percent average going into college
teaching is composed of highly disparate ratios alnong the disciplines.
While two-thirds or more of all new Ph. D.'8 in the arts, humanities,
and social sciences go into college tea-ching, the highest ratio in the
sciences is 66 percent for mathematics. Much lower ratios are the
case in the rest of the sciences, from 41 percent for the biological sci
ences down to 29 percent and 23 percent for physics and chemistry,
respectively.

TABLEI.-Selected groups ot doctor's degree graduates 1963 and.1964 in college
teaohing 1

In collegeteaching (total)
All graduates,

number
.

Number Percent

All fields_u_n_ n __ n n __ n n_ n_ nnnn_n_ n ___ nnn_nn_ 22,269 10,772 48.4English ______ ~__n __________n nn_n________n _n_ n __n _____ 885 784 88,6History____ nn __ nn__n ___ n _____________ n ____ u __ nu __ n_ 701 51' 87.6
Foreign languages ___n n_ nnnnnnn__n __n ___n~__ nn__ 411 359 87.3
Political science__~_ n_ n_ n ____u_nnnn _nn_n ___ nn_nn 386 305 79.0Sociology_____ n ___ n~_n_ n ____ n __n ___n_n____u _____n _n 329 252 76.6Music ___________ n ____ n_ n __n_~_______ n ____n _n _____u ___ 275 208 75.6
Methemattcs.; _n_n_ n_ n ~ n _n __ n __ nnnn_nn __ nn_u_ "'6 602 66.4Bconomtcs.; __ n _____n nn __________n_ nn__n __nn_ n __ n_ 578 381 65.9
Biological sciences _______ n_ n';'n___n __n _n,n _n_____ .n_.n 2,114 865 40.9

~~~~~~i~==== ======== === =========== ==== ===================
1,436 534 37.2
2,532 912 36.0

Agriculture, __n _ n _n _~'__u n _n __ u __ u __ un __un _________ 1,036 347 33.5Physles;____n _~__u u ____ n _________ n ____ ~__________________ 1,338 '" 28.7Chemistryu ___ n _n n_ n _______ n __nnn __ nn ___ n ____ n ___ 2,192 500 22.8

"'1' EiC]ude'S''llie'dicme''and''den:tistry:--'' m,' '~'__"_"'~W'~

Source: National Edl1cf'i.tion Association, Research }/,flportltlflrr-'1{4, April UIOil.

17 The vtew that 'requirements. for addtttonaj teachers in higher educa.tfon rua y be less
than those foreseen bY' the Office of Education, because of factors such as those indicated
above, is forcefully argued by Allan M. Cartter.vvtce president 01\ the American Council
en Educatio-n, in a paper-prepared for a forthcoming issue of the- "Educational Record.. '
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.. 'I'eachen shortages, already serious in some fields, are expectedLo
l\ecoiillr.gre>iter. .Tn its April 1965 .report, the National-Education
Association said thatof 1,084 degree-granting colleges and universities
c.o:,eredl\y its survey,aboutha)f (517) had teaching vacancies they
could notfill during the last2 academic years, The greatest shortages
were in 111atlrBlnatics, reported by 166 institutions, and in physics,
reported by 110 institutions; However, 8 out of10 of thel,084ll1stitu
tionssuryeyed fearedthat teacher shortages would become even more
ac\lte.Again;J.nathelllaticsand the broad area of the physicalan,d
natural 'sciencesare. the- areas of most intense concern." "These short
ll;gesof teaching faculty affecting the eiltir~ higher .educatioll system,
:bear especially heayil:yupon smaller colleges and universities, III
'the face of rising student-demand, their capacitytoT",ise or evenmain;
tain teachip.gstanda,ds. is imperiled, since stronger, more ll;ffiuent inc
stitutions'can dominate the market for scarce teaching talent.' ....••.
',.', ~Na~~o~~ 'Ef];I}~~t~on, .~s8ociatiQ~, Res~arch'ite~~l't";i96'5~RA" "~ea,ch~';'~~PPl~. ',~~d
Dell:land"in,UIliv:~~!ti,es, conl:!g~s",and JuntoeCotleges, 1963c64-and 196~65;':'April1965.



III. FEDERAL RESEARCH AND DEYELOPMEN'I'PRO
GRAMS HAVE UNQUESTIQNABLY IMPROVED$CIEN,
TIFIC HIGHER EDUCATIQ:NI:NSQM:E:pARTICULAR$

...• The benefits for scientific higher educationoftheFede~~l~esearc!l
anddeyelopment programs have been faro-reMhing...' 'I'he .major. g"ill~
have come from the financialsupport grven graduate science educ""
tiori; the encouragem~nt,_givento _i,lllP_r9;V~1Il~n:t:9f-~~i~nC'13t13:x:tb9?ks
and curricula, and the rapid extensiollofed.ll<?atiqn inth~ scieI)ce,s
into·widerandmoresignificantareas.'_ ,,' ..' .__ .:' _ ,',', ',:

Graduate education in the sciences has been a principal beneficiaT;V
of the research and development activitiesof tlle]!'.edepJ VqVepJmeJiti
Thousands of the best gr"d)lateStllf{e'tts ii). tl1e, )latllral.}ci~nc,\sa~e
receiving financial supportt):\rongh f,\llo,,:ship~awJ.tr'1,ine",!h..ip'~"W
throughemploYllle'tt. as' assistants ofinmversity research. projects,
The best in laboratory equ.iplllent."sllPJ'I,ies,.alli:Uaci~\t\es,req)lil:<J<1

for work :on_Goyerl1l1lellt Tes~rdl:l?~'gje,qt$, ~l;~'~tls-o _a~~:~:~l~1?~~_,J-or,:,:re-
search use by graduate students. . . . ..' .. ,',

Beyond these tangible benefits are the opportunities given to gr~d

uate students to participatein'researchprojeets. It IS the conviction
of educators that graduate education in thesoieneescan 'be conducted
successfully only-as a part of the research process.. Mock-research
experiments are poor substitutes for theexploratioI) of th~unknown
which is the 'essenceof scientific activity,' Qn;ly' by participating; in
bona fide research projects are graduate studel\tsinti'od)lcedto the
real uncertainties and challenges-e-aswell as the re~i1rdsc-0fsci\mce.

Undergraduates at exceptional instieutions have to some extent
shared these benefits. At the Massacliusetts Institute ofTechnology,
the enrichment of graduate departments, and' research opportunities
provided seenior faculty members, .have helped the best ,,,f thescience
undergraduates, Dr..Sizer of MITstates;".,

You would be pleased to kno"'ho~rrianyuriderg'rliduates
now participate inreSeaTchpTojeets~$part of their educa
tional experience. The emphasis' on research 'in'cel'tain of'
ourInstitutions..has .resulted in the.attraction of very large
numbers of applicants-for. undergraduate study; By C()J1'

trast"t\H)scjnstitutions which do little or noresearchIiave
J!,9,t:lmd as great Ull,InCreaseinnumber.ofapplieanta. '19

Educatersstress.tmoreover, thti.t the' research. prograinshaveIifted
, the level of .graduate trainiug in the sciences.beeauseprofessors, en-
i!~~,"_",,,"",,,,~~g~jP:_",I~§.~.~,:r9~,,,_~,2~:k,,'J?~"<,~!ggit!~~n.t~x~!y,~;Jl:r~,:n1P!g,';§timgl~}ip:g,J!f?<,~", '~,"0~,''''''_'','~,'''
. teachers andadvisers tograduate students" .Across-fertlhzlttlOn e""

.! JJl·i~iti:W. Sizer; 'h~ddj-"delJartm~nt ofbrOlogy,'I\,raSSaCh~l~ett~'i~~11t}lt,e.n} TechnAogf;
','Responses From the Academic -and Other Interested' Communities- to' a'It Xnqufry, -b'::.'Qle
Research and Technl.~al Pr{)gra.ms SU.bCoillll1ittee of the -cO:rllmit;t,ee;:oIi',Gin~erIiIll~nt:i}pcra"
tfOllS,H'.'C(}n.flicts-, Betwel?n',the 'FederafReseureh Progranls and --the"Nittiop~s 'GOlj.i:1 tor
Higher Education" (pt. 2), U.S. House on Representatives, 89th Cong., rsteeas., Sep tem
ber 19'65, p. 421. (Hereinafter referred to as Responses (pt. 2).)

11
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ists between laboratory and classroom. The scientist engaged in 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
~'!-ctirllofteachingand r~l)arch,,~achgains from' the Qthel'.~o .. '
..Tj'J:'he,!-tl\'0"phere,of4eQ.ici1tioni1nd,crl)ativity has been, extended )e
y(lii(l the cppiinesof tpj),1\i'atiop'sgreato,st .researeh-perforrmng.univer
sit'i~s, 'O£her gradwlte histitutions have been enabled to cilrry on first
r~Jj<y.,r~~eafclR ,"S; a" !-,%wtL?f the' <;JlJ;>poJi,pro"jded bythe .)i'ecleral.re
~ea,fxh, .I?r9,!"T~~S. ·.r~"~' l).e"'·istap,dards. of reseafcll·e,xcellen~e, and
~rflAJlatiJ;tra,(nlllg)nqt1lesc)?n?esjlaV'e;)Jee1}~xtelidecl ,to additional
g:rJt(~v.~t,e)J.l$tlt"\l~~OP.s....;,.:" ,'," ":',:,': ,.,; ,-.1, ", ...: ',' :,''''i' :,.-;,'.',';<', <, . .,'

:,,¥,OXeOYet,te'Ktboql,$;apd 'chrric))l".lm~e btil!llgrea,tl:y imprqveg.ag
'a result or 'the prbgram.' Sffiiiorresea,t;Qh scielitis,t~, .inte1;este(k~i1,Ule

~1-'!!:li~Y ,Rf· I'erforl11~nlie" PJJlI';'1'earch, ~roje.cts"h~ve .1\1)911<;ored" tl1e ) ,n :
IlfR.¥!i'IlW1rt ..oft~.,,-tpqo}f~: a~rd sClenpe, cnWculll ."t .a,lic levels or,educa"
trPJ1,;,.tJJl t he clr'\r!.',!-~iy.?,\se6~ J(l~t!}ema,t~';"', ::n~w mi1tN' b,as p~netr'\tep
.MWfi ,tRtj1'1 ..prlI)'lllr:lH'llrlkmde1;.gaJi,enIFi1de~ III man.)' localiries
tlirQughout the pOUlltry.. SllPstanhalprogTes<;.hasal~p been achieved
R1it~"t.l,>ook a,na. eurr!-cula ""vision in hi.gh.scl1qi.>~()0i.!,rso,s inPf'Yl3,ics,
iii:atJ1ematics,chemisti'y', aJJl~hiology.· '.' • '. f".'

., A'N6bollaliteate and professor of ph:ysicsa,t,Gohunpiatold th~

sub.p.?'W"ftt~e:. . .•• ' ..•..' .•.... . '. .... . . .
. .In the 'last yearsprofessional scientists. withdistinguished

.t';'.'" ,', .records.in researchhave;been increasingly -conpe.rned with',cur-..
:;~,.;)::dcula:.in .science,Qo:th ,fprthe prospective science majorand.
« c' ,t1le,gep"eral student; ,)rhe 'concemextenQ.s t9.teaching 11'0111;
! j \.litera1ly t1l'i kindergarten-tothe graduate school.; Numbers OL'N

. texts are now availal;>le, anyone of which is probably superior
. ".,toanythingavailal;>le.inthe.prewarerac * * " lam wholly-of

the. view.that.the .imagination .andvitalityto produce the text
", fwas-a direct.consequence of the intense involvement of the par-

::'r;-': '-,tic~pal1ts in researcl;1}2". ",:.
"Pel:'haps the mostsignificanr contribution brFec1~r;di·esearch.funds
to science education is the heightmied'vitalityof all scientific activity.
Though difficult to. dqcwnent,this was welldescribed hy IW W. T.
Lippincottvprofessor. of chemistry, Ohio State University, in testi-
rnonybefore thesubcommittee: . I••

Federal support has created opportunitiesforfhe evolu
tion and advancementof.humanknowledge and-for the"stilll
llla~ion of creativity ,far l>eyonc1 the niostl'rod~gi6us,ex.pe<l
tations of-our current semor scholars; Tlniversityscientists,
particularly the Young men, with and without ,tenure.are

n'iI'o seecomments: of Phljtp .Handler.ichalr-inan, 'dei;iaHll1ent' of biocheili.istry,DUlte:uni:Ve~:
sity"Me"dicalC~nter,Response&,(pt,-2)""p.2g6.:':,. ,~, '","'; ,1 :,'- ., ,',;,;':"

·:,·,~.c",~"-~'-""~'~~,"-21-:el1nton"·"U-::-Cook,-"d-ean'-'o.f""fncuItie8',-"'Univcrsity"-ofc--"Vermont,.:,,~!Rell:ponscs ..:FZ;{lm~:,,th~,~~~,~~","
A,cademic:~lnd :'Othel'" .Interested Communities', to an 'Inquiry: ))ytheResc:u'c-li, Ilnd,-Technical
Programs Subcomlllit.t!~e of the Committee on Oovommcut Operuttone," "Conflfolu Between
tne.B'ederaj Research Programs. and tne.zcatton's Goals for Higher Ed,uCiltiOil",:(pt. '1),
P,'S. Houss, ()f l,lepresentatives\ 89th Cong.; ret sess.,June'l'965., ',p.' 32. 'i(Her,e.inafter.
rereered to asResponSes(pt.,l).·, ,:. "", , "', ,." ", , '
." ,:J:l po,Ylrarp, Kusch, «renew .and .preressoe. or physics, Columbia, University, nesnonses
_(pt~,2hP,,294,' .:"'::':::',:"
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working unbelievably long hours and with a l;>assion'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 fertile ground not only research
but educational activities as well flourish. Better teachers are avail
able to teach the fresh subject matter to be found in the expanded
curricula in which they are vitally interested. Dr. Fred Harvey
Harrington, president of the University of Wisconsin, made this
observation in his response to the subcommittee inquiry: '

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 11."

Nevertheless, despite the glowing successes to date of the alliance
ofFederalmQueyand university -research, and in unany cases 011

account of such successes, important conflicts and imbalances have
arisen as, a result of research programs to which the subcommittee
has given its attention.

211w~ T. Lippincott, professor of chemistry, at Ohto State Untveralty., See hearings
before a subcommtttee of the-Committee on Government 'Ope-rations, U.S. House of Repre
sentatlves,ag,th Cong., 1st sese., "Conflicts Between the Federal Research Programs, and
the Nation's Goals ror Higher Educatfcn," June 14, 15, and 1'7, 1965, p. -5. (Hereinafter
referred to as subcommittee heartngs.)

lM Responses (pt. 2)" p. 249.





IV. FEDERAL' RESEARCH AND DEVELOPMENT PRO·
('tRAMS HAVE HARMED SCIENTlFICIIlGHER EDUCA
TION BY EXCESSIVELY DIVERTING SCIENTI;FICMAN
POWER FROM TEACHING,ANDBY OVEREMPHASIZING'
RESEARCH TO THE DETRIMENT OF TEACHING

A. SCIENTIFIC MANPOWER. Is DRAWN INTO NONEDUCATIONAL

EMPW~MENTRATHER THAN TEACHING

Federal research rand development programs have. increasingly
drawn off professional manpower also. needed for college and uni-.
versity teaching. .
. Any demand on the economy, public or private, of the size of

Federal spending for research and. development 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.riew housing and .1.0 about 70 percent of our
total annual investment for new plant and equipment in all manufac
'turing. Federal research and development expenditures dwarf
that of all. other participants in 1963, theNationalScience Founda-
tion estimates that the .Federal share was two-thirds. of all spending
for these purposes. ... '. .

Manpower needs for. the Federal research programs have been
exceptional because of the huge.annualIncreases ill amounts spent.
The experidituresvgrowth rate approached 20 percent per year ill
the period 1950-65. It far. outran .. the annual growth rate of less
than 5 percent in the Nation's .supply ofprofession.alalld technical
personuel.Moreover, unlike Federal spellding.in similar scale for
other purposes, research and development require a disproportionate
number of persons of the highest levels of educati(>Il.andprofessional
training, particularly scientists ·Rndengineers.

How many professional people have the FederaJprogl'ams actually
taken from the manpower poolwhich also, supplies .college and uni
versity. teachers !Howmanyofthese people. have. formal training
at levels which would qualify them for college or university re,aehing!

These questions cannot beanswered .with oonfidence.vbecause the
necessary manpower figures are. not available. Despite t.he high pri
orit.y of the Federalresearchand.development program>, and the
rapidity with which t.hey have beenexpandedvFederal ageneies have
not made systematic, .C(}~ltiiluillg;estimates of basic. employment..-data.

····•··..····1Yee-cled·U)"imsw'er·these·qtmst.ion·s·WithanY··degree'olacClll'a¢yc"only"
l~g~lgh. guess~s--cal1 be jnade,(In,'tlle,,, basisof fragmenta'ryund' ",ery
much.out-of-date figures.. . . . . ",

In '1960, the national tot.al of all types of scientists. and engineers
(including mostsoci",lsciejltisj;g).',;wq.s estimated by the National

15
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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 variety of work including production, operations, admin
istration, management, and teaching. Of the 425,000, 295,000 were
employed by private industry, 55,000 by government (all levels),
55,QOO by colleges and universities, and20,OQO byall-others, While
the\1'j"SF, has estimated -that the national .totalof scientists and engi
neersincreased to 1,435,000in 1963, it has notsubjectedthis figure:to
n;,\a1ialysis similarto thaUor,1960." . . .r: .' " , •.... , ,', ....,.
. For anumber ofreasons,the 1960 ~naly~is must beused with extreme

cautionevenformaking l'ough~guesses"onthe extent, 'and distribution
of trained, scientific manpower needed by the Federal research and
development pr<;grams today. .The manpower figures relate to all
research and development, while the Federal demand is only for a
portion, though a substantial one, of the total.. In terms of funds
~!-ovided, the Government ,,:ccounts for about two-thirds of the total.
8mce 1960, Federal expenditures for these purposes have more than
doubled-from $7.2 billion to. over $16 billion today. Finally, the
national totalof scientists and ,engineers in 1965 is obviously greater
than the estimated 1,275,000 of1960 or even the 1,435,000 of 1963., .
" H?\Vever, sincamanpowsrrequirements by In:ajor categoriesofem

ployers. doing Federal research and' development work call. hardly
be less than those of 1960, we can uS{) these data to rnake minimum
estimates or Federal demands today on the pool of scientific manpower
£1'1:>111 which colleges and universitiesseek teachers, Iritis assumJ~Cl,
that two-third~ of the425,000 scientists and engineers.workingon
researchanddevelopment were employed on Federal rather than ilO~l:'

Federal progTams, roughly 285,000 scientists and engineers were
needed in 1960 for Federal programs. Of this group, some 248,000
",ere employed by private industry, governmCllt, and other nOlledllca
tional groups. . However, they could not all be c(}llsid~redqualifiBdfor
college or university teaching. If those holding less than a master's
degree" were: ruled" out as lla,ring' insufficient formal training;: about
half of the group, or 12'1',000 scientists and engineers, l1'light be
considered qualified for college teaching but working on Fedenil pro
grams outside educational institutions.s" This total is a rough measure
of Federal competition in 1960 with colleges and universities for a
limited manpower pool. The doubling of Federal expc-'lditures on.
research and development since 1960 must alsoniean .that Feeleral
encroachmenton ~carce marip'owe~'resources' is far greater today.

Even the figure Of 124,000 is a significant one ",hellit is measured'
otl?;ainst. the full-time equivalent of ~24"OOO teachers now engaged in
the entire system of highereducation, or Compared to the 210,000
nonadministrative, professional Clllployees of the Federal Govern
ment (including those working on. research and development)." .

In, agreeing that the ¥ede~al~esearch'anddevelopment'pl'ograms
have resulted. in a major diversion of qualified scientists away from
"'$:'N'a'tio:nai-"s~f~~~;"':~o'~~{r:ati~;;',-'NS"§'-iit=23:""r.~:;,~ofiies'olMa~piwei-~''rn·-scienee~'·ahd·:;];;eh~~··'~""~Y_,,~r,

llolu.t!'"'" HH)13. " ' . .' .
26, Estimated-,oll: the-basis ,of educational qUllIiiications ,analyzed: by)tbe-Nation~l Science

Foundation of scientists and engineers included 'in the National Register oL.Scientific
and Technical Personnel. IThe NS·F stlldy for 1·9(i:2 shows that about-half 'of the scientists'
and. engineers'. not .at -conezes and untverstttea. had . cnaeter's . degrees or better. See
"American Science Manpower," 1962. . '. ,"

To Figure' on teachers from unpublished estimates ;o:lJ,: Office of,Edu~ation (see' 'table. II,
p. 19) and on Federal employees-from U.S. Civil Scrvrce Commission.
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the' Nation'shighereducation system.Tir. Philip Hindler, member: of
the President's Science Advisory Committee. and Vice Chair~.ltir,of

the.National :Science Foundation's. Nati~ilarScience Boardas well
as chairman 6fth" biochemistrydepartment' of-Duke Universi(\" told.
the subcommitteer .·.d.. i·l.· . . .;.,.'

*_-*, * Our national .programsin ~pa_Ge"in;:~~~ellse;:,and.'{n
-medical research which are conducted both in Federal in
.house "nd in contract out-of-house laboratories is the largest

,.,' single _consumer -of scientific 'talent jn. our. tp:u:e.,.'I'he _very
'u*,reofmuch of such activity is foreign to the ulliversity .

citJ;jlPllswhereas its.•performance requires tlw.same kind of .
trained scientific. talent as thnt whichqualifies one fW melll".
bership on a:uniyer,sityfaculty. Clearly. our Natioumust,
face thisdilelllllla squarely and strike abalance among these
pl~ogra111S" vy:hichi~ :comlll~surate:witli;()ur: diversenational
goals. Wore we to abandon the spaeepr,ogram, there. would ..•..
become available for employment on college, faculties a great .
numpe~" of_physi~ists, che~ists, bi~logists; engil1eers,'a~tr?,n
o~ers,. 'eto.: If-',,~e ~re to _e-9utillue t)ie space ~r~~r~m,tl1en
~e rnust learn 11o\V to op~r~teour, :eduqitti?Ilit1enterpri~~
without the service Of thissamegroup. This 'isequally true'
for our 'defense effort and for much of the effort which relates .
to our attempts to conquer the dread diseases; .
.., The sum of such considerations is simply to indicate that
there simply does not exist a supply of qualified scientists in
numbers sufficient to mount all of our.national enterprises at
the-levels, both quantitative and quaHtativwwhich,asa,na
tion.. we appear, to .desire, Some compromise is imperative
and it should be made after. appropriate. consideration and
with due deliberation rather than as a.eonsequencc of the urg- ·F

ing of any.one.special interest groUp.28 .",'

13.: UNIVERSITY 'SCIENCE TEACHERS ARE DIVERTED TO RESEARCH 'AND
· ...J\.WAyJ:i'ROl\f :rEACHING WITH;I:NTHE' H:rGHEREDUCATION,SYS1'E~(

~ederalcompitition. for scientific manpower. has ,no~stol'pe~:~t
the gates ofcolleges and .univorsities. Of the$ll}1:)illlon in Federal
Government obligations for research and dsvelopmentin fiscal 1965"
about $1.1 billion was farmed out dir~ctly to c(}Jlegesand universities,
and an additional $700 million to research centers and laboratories
operated by them. With these funds.. constitutingabout 70 percent
of all-research funds re?eived each year by ed,ucational institutions,
and perhapst5 percent of the Nation'st?~al annualexl?enditu~on
higher ed;ucatlOn,the FederalGovernment r~aches withinthe higher
education system t~ claim a substantial share of the working tim." of
college anduniversity faculties, anda very high shareofthetillle of
science faculties.· .. .

-~;,-~""~,'0"iEven,jn~the-,face~-&f·"r-ising"and,un-fulfiUed,requiI:enlel1ts,forAeac.hei:s;.~ ."' __'A"'''WJ,~", ••_,_",,;."_,

colleges andul1iYersities have respondedtoF'ederaldemandsforre-
s~~~·ph,by.e.l1~11lwJil1,g;an,iq.y.r0~,sil1g-number pf:':PP?fessl,(}lul,Lemploy.e_~·
into ·!,~se.~r~~.work,' by' ~educing teaching, Fm.8.:?f'research-perforD)iY1~

:!S Responses (pt. 2); p. 240.
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faculty, and by offering such reductions as inducements to attract new
f,wulty,. . , .. ' . " '. .'. .
,J1). 1~60,Dr. Warren Weaver, vicopresident of theSloan Founda

tion, warned that Federal research funds were making it possible for
scientists progressively to reduce teaching time, particularly in the
teaching of undergraduates."

In 1962,Dr. Harold Orlans of the Brookings Institution. found that
"emphllSis 'on .researchhllS served to reduce teaching hours a~d to
strengthen 10ng-establi~he4,.0'ndencies to devaliie undergraduai;e
teachingatthe great universities.' '0. The .National Academy of SCI
ences concluded' ina 1963:-64 study that university administrations
were finding it profitable to offer scientists promises of reduction in
teachfug loads to do more research. and, in the process, to make teach
ing a '~poor relation" to research in the university."

Members of the .aoademic community told the subcommittee in
respo:nse to its questionnaire that the offer of light "teaching burdens"
was becoming a commonplace in the university competition for teach-
ers incertain disciplines. ' " '

±tisp&r~doxic&l that, be~&use of the shortage of qualified
people, universities are bidding for those available in terms
of salary, researchfacilities, and reductions in teaching load."

Testifying before the subcommittee, Dr. W. T. Lippincott; pro
fessor of Chemistry at Ohio State University, said that Governmeut
support of university researchis "potenti&lly the most powerful de
strnctive force the higher education system in America hils ever faced"
because unprecedented opportunities for research are causing scien
tists to neglect the teaching of undergraduate stu~ents.· He went on
to say that'theloss to students of "stllnuhtloll, guidance, andexper
ience-inspiredknowledge," whichhas traditionally been passed on to
young people by research scholars, will affect the future supply of
"dedicated teachers, competent scientists, engineers, scholars, 'and well
informed citizens." 33

Only strong, well-financed institutions have been-able to stem the'
tide and' to maintainan equilibriumbetween research and teaching.
Such institutions have been able nut only to insistthat their senior
professors co~tlllUe to do undergraduate teaching, but to hire. enough
additional faculty to offset any diversion of time to research; For
example, Dr-.John P.Trinkalls,directo~ofgraduate .studiesin the
Department of Biology &t Yale University, wrote the subcommit-
tee: ' ,

Yale undergraduates taking courses in:biology have,more
contaotwith faculty now than at . any time since I joined
the Yale faculty in 1948, . This is in part due.to a deliberate
efforr on the part of the department and the. university to. .
make . increased .efforts to reach '.ll:Jlp.ergradu,\~s,inpart to
an increased faculty-student ratro, and perhaps III part to the
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faotthat Government funds provide the faoultywith in'
creased assistance-in theirresearoh. It is safe to say that
byandlargethe best teachers of our department are spend-

-ing more -trme teaching 'undergraduates than some, of their-
less talented colleagues." "

Theavailable figures show clearly that research has m~deserious
inroads into faculty time within the higher, education system as a
whole, and especially in the sciences at the principalresearch-perform-
inguniversities. .

.,]:,ABLE II;~G1'o'Wt1bin higher eduaationenrolvment, tea.ch'ingstaff," researc'f1: staff.
1954-65

[Thousands of persons]

".lfull-time equlvalents of-c-

Research
'sta:ff .I

Junior·s~afiSenior staff 1

. Teaching staff

Total

BrirolhnerrtFallof year

..1953_ ~._ ' n _.,_,__. n ~ __

19fi4_~ u ~ __ ~: un__
nn

'HI55_.,' """.'_'_'- __~~~ _

~ i§~~ ~~==I·I I'=====:=~ ~II========::1958 u __

n

__

1959 n n _

,1960 '__~_~"_~_:. _
1961 ' n __

1962~ ~ _~n __ ~ ~_u :._~_:.

19,£3 u_~ n : _

1964~' u u _

2;236 177 169 8, 23
2,452 189 160 9 25
2,660 196 186 ' 10 ,'27
2,,927 216 205 11 30
3,047 227 216 -n 33
3,236 234 222 12 35
3,377 242 230 12 37
3,583 251 238 13 43
3,861 264 249', 15 50
4; 175 282 266 16 57
4,495 297 ,2.80 17 65
4,'775 324· 305 19 71

:1 Includes all 'instructional.'stafl'of instructor' or above in reslderrt degree 'courses; professional ;st,atrfor
extension, .resldent _nondegreecredit ,courses, end Instruction by:m~il, radio, or TY" short ,e,o,urses, alld
i~dividuallessons.', ,"',. '" ',',,', ," " ' , :'" " ',',,',,:, ','_':

Source: Figures provided by the U~S~ Department of-Health, Education; and, Welfare, 'Office cf.Bduoa
rtfon;July 1965.

Table II shows that, in the 12,yearB~ri()d1953t(j 1964, inclusive,
the number of teaphers(oI) a fullCtilneequivalentJ:,.asis) increased
from 177,000 to 324,000, (jr only 83 p~roont, While enrollment more than
doubled, As a result, the burden on teachers in the higher education
system increased, with each teacher~veraginf\about ),4stu~ents in
1964 compared to 12.5 in 1953. At the same tlm~, the number .ofre
searchers working- at colleges and universitiesmore thantrebled, from
.the full-time equivalentof 23,000 Per~ons, to 71,000 in 19G4,.

The table also shows that, in the higbereduoationsystelll as a whole,
the present division of staff tim" is about 80 percent forteach,ing,an<l
20 percent for research. These figures are, however, heavily weighted
by faculties at smaller institutions and facultie,Sin disciplines through
out the system, suchasthosein the humanities or the arts, where re
search is of little or no sigrifi~ance:Theytellusnothing about-the di-

",~,~_y~sion ~Jtj,~~e pet:wee~ tell,chjngalld'resear~h"iJl:the. disciplines in.which
research"liit,i beenenr;;Ur'agea:'t1irougICtne"availabllity"6£"'Fildetal""'~'
funds. '. <>:'. '.'., ,
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The National Science F oundationundertook a study of the l..tter for
the year 1961." The NSFfouudthatin 1961 the total number of
scientists and engineers employed by colleges :and uuiversities was
175,600. However, they were concentrated at 400 institutions out of an
estimated total of 2,000in the country. .i\lnongthe'17(i,600 scientists
and engineers spread out among 400 colleges and universities, the divi
sion of time between teaching ",nd research was 62 and 38,percent, re-
spectively. """', ' '"" ", " " '" ' .": " ,i,.. -.

The sEndy concluded, however, thatabout a fifth of thi~gr()upo£
scientists 'and engineers were employed at nongraduate institutions
.with virtually ,,0 researchactivity, For the four-fifths at gradu3;te
'institutions, where almost all theNation's research is performed, ,the
division between teaching and research was 53 and 47 percent, re
spectively. If a still smaller group is considered-i-thc scientists and
engineers at..Ph.D.-grallting universities-less time was devoted to
teaching than to research, 48 and 52 percent, respectively. Further
more,. at graduate institutions the faculties of some science depart
mentsdid a great deal-moro research than these averages indicate.
For example; the division of time for research rather than teaching

:was 59 percent in physics, 68 percent in aeronautical engineering, and
:86 percent in biochemistry.. On the other hand, the division of time
)'01' research rather than teaching was relatively low in the social
isciences (22 percent), mathematics (28 percent), and biology (32
percent),"

The emphasis on research rather than teaching which shows up in
.these figures covering existing science faculty at graduate instituti?Ils
appears moderate by comparison to the occupational preferences of
new science Ph, D.'s. Table II! below, based on a recent study by the
Na~ional Academy of Sciences, shows the primary occupations, in
the first postdoctoral year, of ",II persons earning doctorates in 1962.

.While 49 to 82 percent of the new Ph. D.'s in nonnatural science fields
went into teaching as a primary occupation, only 23 to 25 percent did
so in psychology and thenatural sciences, where. Federal and other
funds. heavily .support, ,research. Of the second group, two-thirds
or more of the .new Ph,D.'s in .the physical and biological sciences
chose to do paidresearch orrecei'ved. fellowships which enable them
to do research: ' ,
'., These ,figures suggest that, as new Ph. .D's are added to university

HS'ci_~nce faculties an..cl: oldermembers retire" the balance in favor of re
"search'andagainstteaching will increase.

Dr. Donald J: Zinn,eh",irJllan of the departInent of zoology at the
;lJniversity of Rhode Lsland,: described the diversion of postdoctorates
",,,,ay ftolJlteaching inthis way: ' .

The tendency among the newly created Ph, ]).'s leaving this
, campusand in thoseinvited tp come to it~sinstructorsj$to

first attempt a postdoctoral career atTlncleBamis expense

'~~~-'~~-~~g~;IlNi:&~e~s}~tl£1~t~~~r~~iii!to~liefi~;iiw'!~1l£i~~:,., .-"",,~
'In someaspects this is certainly praiseworthy, but contrari
wise it is a situation in which considerations germane.to this
question throttle the amount of teaching to which these-in
structors m",y be assigned.v'

35 National Science Foundation, NSF 63-4, "Science and Engineering Professional Man.
power Resources in Colleges and Universities," 1981.

00Responses (pt.I),PP. 76-77.
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T:ABLE III.....,.,...-P1imary posttJoGtorate oc01i:pdfi,ons oj.1962'Ph. D.'s, year toUoiving
receiptof-a.egree
[Percentdlstrfbutlon]

Field
, 'Researcha~dfello~~p~

Total' 'ResearCh: Fellowships
An

other

---
66.9 49.4 17.5 25.3 7..8
6!J.1 4Ls; 27.3 23.5 ,''1,'4
38,8 26. O. !2' 23:'3' 37._9
21.3. 17.7 '3.6 66.:1 12.:6
6.5 4~3 2.2 82.4 It'!

·1),7 4.8 .s 49.2 45..1
40:6 28.5 12.1 '42:2 i7iz

Source: National Academy of Scienees-Nettonet Research Council, "~aCkgiOuD,dand ExperiencePat
terns of the Doctorates ofl962," Scientific Manpower Report No; 5, by LindseY"R. Harmon, Jan. 18,'1965.

C. EVEN,ArARTFROM"SUOl"; DIVERSION, UND.mRGRADUATE SCIENCE
TEACIIrNG<.TENDS· To BE' DOWNGR"'DED

III addition to clai~ing a large ,share oHac~it.vtime£or research,
Federal programs have had other unmeasurable but no less damaging
effects on .higher education. Federal science research money has
strongly reinfor~ad.a. trend which Dr. Jacque" Ba~'Zun' prOyost of
Columbia University, terms "the new frenzy for r~search.''' I1l the
process, the value of teaching at universities has been 'depreciated;
teachers forced into a research "publish-or-perish", pattern;' abler
)<Taduate students lured into. research; and young Ph. D.'s deflected
~rom early entry into college teaching. Undergraduateteachiog is
all too-frequently a thankless chore-left Wthose unable to get research
money-s-whether rsenior..i?ro~~s,?r$:",or ,Yo0u:nger assistants. In this
topsy-turvy situation, the undergraduate may find that. the univer
sity established mainly for his .sake has no rea] place for himin the
new schemeof thi.?gs. , '. .: ." . .' " .

Research is not always pursuedfor impeccable, scholarly motives.
It can be exploited as an avenue to l'ecognitiqn,pres~i,ge,and-not
least,;-money. It has theadvantage.ofbeing hIghly VISIble and thus
usefuLin. thecqmp~titiOnfprprofessionalesteem and position.
'1'each,ing offers Up such advantage, and its less tangibl~ ,,""'vards lack
appeal to Illany. ambitiou~ members of faculties.

Dr. AlaI! M. Thorndike" senior physicist at Brookhaven National
Laborawry,toldthesubco1IHl1ittee: . , .

In the scientific community research is an iactivity of
greater prestig~ Lhan te",~hing.•.There is no Nobel .Fri.e

•for teaching... Accomplishinent in research .is also rewarded
';in many less dramatic ways-publications, invitations to
'prestigi911s .conferences,_easier: access. to crucialJnformation
and to funds,c0ID.IIlittee memberships, and. meanstoinfluence

" .."... "_..,,...theQ.~y~IQPm&11t.()~.one's field. of;in0,re~.t: .' Accpmplishment .
in teaching is not recognized as Clearly:··Trrfll:ct;itisnot·....···· ..····
easy even to identify outstanding teachers." ',.. ' "',

The 1essscrll+,11Io11ssimplify mattersfor themselves by d.o~lg 1'8"
search not for the sake of research, bIlt. fo,rthe sake of Whrrgu,p

In Responses' (pt. 2), p, 145.
asResponses (pt. 2 , p.466.
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.research grants. ·Dr. Donald IL Riddle.idean of the faculty in the
'College of Political Science at'Rutgers University, believes this
:perversibn of research activity notuncommou :

At almost anysizable university there are at least one or
two faculty members who would be w~lling to research al
most any problem that somebody will support financially."

Gerald Piel, publisher of Scientific American, told the snbcom
.mittee that Federal research contracts have undermined theintegrity
'Of the Nation's major universities as centers of highere4ucation
"'especiaHy in the sciences and .including even graduateedncation,"
.because intellectuals, in their avidity for research money, have be
come mercenaries of science and scholarship." __0 ne teacher expressed
-hts concern as follows: '

It is no longer unusual for a friend or colleague to tell
me, with obvious great satisfaction, that .hercafter he will
receive a substantially higher salary and that he will have
only. two graduate seminars to teach 0.1' only a graduate
seminar and research.

*, .',;- *,."",::* ":",*-. .. .' *
*~, *A force has been'!et loose by the Federal programs

.which- has altered many relationships and values, quite be-
; yond those that might have been .anticipated."

A departmental chairman described the "leverage" which research
.funds givescientisrato dictate their own 'terms on the amount of
teaching they will do:

-** ',' *-'coh"sider .'~' ';clistingui~hed_'.seientisfin _a'p~rticular"
field whomay command Te~earclnmpport for his program of
several hundred thousands of dollars per year. As an indi
'vidual, he may command mote support than the. rest of his
department, taken altogether-ill?re thanthe chairman of his
department and, ip,,_ so~e,eases;, e1;renlll?re than:.the clean>of
his c~ll~ge. He is ill a position to ,'e:ie,rcise i~{mse.leverage

because of the funds at his disposal. In llla!"y .cases he pr()
vides funds for most of his own salary. All ofhis equipment
comes from Federal fnnds,as does the support '. for six 01'

seven graduate students inthe department. He. gets his. own
way and teaches very little. . If complaints are made abont
his activities, he threatens to' "pick up his marbles" and go
elsewhere.'" .

Teachers are forced to do researehandto p~blish in order to. move
up the ucadeinic ladder, "Publish or perish," the rule of the research
world,.hasbeeil inappropriately taken over and applied to faculty
whose main rnlenrs and interests lie in teaching. 'rhlls,. students may
be deJ~ied goodteaching while teachers are forced to undertake re-
search and to publish against their will. .

" ••".~".,."•."~,,."~., .~.'~""~,_ .':"'. q'_ ',' , c.>. ,.,',,·:." _'yO' , .. '" "'; """",,,," ,.~,<.. ,,'" , ,..,.,' " , __,..,..,'" ~- ._'v_·."", '''_r~r, ,_ .• --, ~.",',;""",·n ' ·~·T"·'·'".·"· ..

caResponses {p't. 2), p. 388;
'lI Responses (pt. 2)" p. 370.
4.1¥ilton .R. Konvltz, professor of law and of industrial and labor relations, Cornell

Uiiiver8ity, Responses (pt. 2),-.p. 292. . , ,..',
[ :.,42 Howard A.. Schneiderman, chairman, departmentofbiol<.!gy, Western Reserve Unl
versit.y, Responses (pt. 2), pp. 41~113.
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Anl0ng the Inostpercerti\~e,C01nlIlentsreceived-by the subcommittee
on this problem were thosewhichlcame from students, ..

One wrote:
* *. 0:< The: "publish or'.pei·ish». r~t't~j:~ce;. i's',comulg 'lInder" a,

lot of fire in modern ulliv~r~ities;-:ref:n'Oo_~e: seems to: want to
do anything about it, I have found that many ofthe best
research, scholars ~o'l1otmake good :teiLchersand" c?l~versely,
that many excellent' teachers, whiledoirig research on their
own, do not like to publish. Yet, .due to the emphasis on
publishipg in the university world, the teachers who get pro
moted are those who publjsh-c-whethertheir works are good
or bad, whether their teaching is good Or bad. I think this
is, to a large extent q.lleto thefact that universities can obtain
grants through individuals who have obtained a reputation
in their field-c-through publishing, Thus, tl1ey encourage it
by basing promotions on it, and the whole teachingpmfession
suffers.43

. Another pointed out that the pressure to l'ublish will drive young
teachers seeking tenure to sacrifice teaching "in orde~~to 'go' into' re
search. He added:

'" '" '" While this problem may not be directly relate,! to
Government grants for research, it seems to me thatthe cur

. rent emphasis on research in all fields may be related to
Government and private encouragement of research .in scienoe
and near sciences (e.g., economics ) .~

A 'thirdsummed up the situation pungently-by saying- that under
graduate education issnff<\rip.g; ~lOt'h~.sause talented professorsand
superior graduates findresearchmoro rewarding than teaching-; they

.. find research more mandatory than teaching." .... ..... ••... .';;
'The abler graduatestudents and youngpostdoctorates go into re

search-the less able, teach.. Federal research policies, university
policies, and the shifts they have caused in academic-regard-for- rre
smirch and teachingcornbineto defle?tabler graduate studentsemd'
those with newly' earue([ doctorates away from teaching;andinto'
research.. Since J~l'ge~iversitieshave t.l'a.clitionally drawn on this
group' to supplement' their 'teaching' force, loss"0f'the"mo",t';a;hle'tOJ
researeh means relialy;e;O}l theIesscompetent for teaching,~6.;;:

Federalpolicies with respect to. ;gradua,te fellowships ,and .research
assistantships are in partto blame, Fello)V';;)lips(\onotrequjrellolders
to teach, Research .assistantships pay,g-enerously forthe[!;e>;eal'ch
servicesof students employedonprojects..Qrrlytho(illwl\o .lack fel
lowships orresearch. a.ssista,ntsh{ps,' t;hel;e-fo~e;, ~re'carididates'.f~t~ach-
ing as.sistiJ,nt~hips.. ·Theadvel'se<\ffects;ofth0se,pqji?ies ()nundergrad~
ua~mst"uctlOlland even onthe,quiJ,hty of: SoYlJ.€i;new.Ph: .P!s were'
pomted,out,py,:Br.,W. Albert ,N'oy."s, *,.,.pl'.qfessor, of ,cj1wmstty. at th",

'__.,._.J1ni.ve.rsity,of.,Texas,:....., ..•....',... ,.. ,.~.", ...,.' . .:":":". . .. ..... "".- ,...., ,'~,'-i,{"-'--···4-;···.... 0,·>,,:,',·+;,'_;_;__ ···;..,;~...''''+''-i·i''c,··;+"··,·,·-"q·'-'''''''-r-"~,,-"";~.,,,,,,~,·.-' '""·0;.-~."_·.~,,,,~,

The availability of unrestricted fellowships.and o~.l'eses.r¢h"f;.

grants which permit graduate studentstobe pa.i<l, !t·8"researclio.'
, '~.\.1 R~. Crist- Berl'S;' '~tud~n't, "BJ.·d~: TI;J:lWers~ty,:':R,e"sP6~lses,·{pL:'2.{,;'·pp,'·1~:tL±5:t,:.. '"

«MIchael A. Avery, student, Yale Cctlege.-Respouses" (pt. :2)'; P:·136; ,"',,:' .. <' . ;.'"

45Johnnie Adams, student, Michigan State University, Responses'~(Pt;"'2);'p:1'21.'"
48 See William .r. Baumel, professor of economics, Princeton uutveretrr, nesnoases- (nt;..

2), p.147.
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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
s~ructi?n has boon adversely affected in many large institu
taons.•., *The net effect .of abundant Federal money for
fellowships and research 'assistantships may actually have
lowered the standard for the Ph. D. degree by causing the
employment of substandard graduate students to teach."

A studentwho wrote the subcommittee agreed, in stronger language:
. It is my opinion that today more teaching isleft to gradu-

are students who may not be qualified. For inStance, I have an
instructor [who] * * * is often unprepared to tea:ch the
class. * * * It might be 'said tllat the reason for such people
wing in the teachip.g position is the shortage of teachers.
'I'o the extent that this shortage isworsened by research, I
feel that education is suffering from an overemphasis on
research.4 8

Federalpolicies OIl postdoctoral fel~owships strongly reinforce the
movement away from teaching. Dr. Arthur W. Martin, professor
of zoology, University ofWashington (Seattle), fp,p,ls that an exces
siveainount of money is made available for postdoctoral students."
These persons, though not on faculty 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 cOileagueswho have.been teaching' during
the period. Hence postdoctoralfellowships not only divert valuable
personnelfrom the classroom, but discourage. others who do wish.to
teach. For. research during this period brings both higher short-term
and long-term rewards. '. .. .. . ..••.•

Universities with ample funds could avoid reliance on unqualified ,
graduate students for teaching by offering salary and .other indu"",.
ments to qualified doctorate holders to.become members of theirregu
Iarfaculty.: But notall choose ,tp, do so. For adding new faculty just
for the sake ofimproving undergraduate teaching might dilute the
research reputationso~ sstablished deI?artm~nts.. Dr. W ~lter P.
Metzger, professor of history at Colum1)laUIiwers,ty,explams:

The growth of surrogate instruction stems not onlyfrom
the reductions in the teaching load of the established faculty,

, but from the reluctance of the established faculty to add new
members to 1)earthat load.. Research-centered institutions
have high aspirations and august self-images. They cannot'
and will not make wholesale permanent appointmentafo->" '
match the rapid growth of Student bodies. Rather. than at
tenuate the quality of their staff, they wouldrather attenuate
_!ll~,'1ualit:roftheir .~ction.· The fact .tha~t~~~rategy
IS economical makes it even more ,attractlvep-;_,._",~."m ...._"_._, __ ,__ ,,,,~

&7Responses:(pt.'2)',p.'339:" ' ,
~ Responses ,,(pt.,2)., pp.13i-l~m.
49 Responses (Pt. 2), p. 3,19. .
51) Dr.. w., ,-T. ,Lippincott, professor ,of C1:leJAistr.y at..Oato Stll~e,-:pnive,r,sitY;makesn:the

point that many do not, sUbcommitteelIe,aJ,"ings",Il.5.~ ." ,
151Responses ,(,Pt. 1) .p.56. - ;.\
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The undergraduate is the victim. Hug'; enrollments are, of course,
basically responsible for dilutionin the quality of undergraduate
instruction. But the stampede into research has aggravated the prob:
lemat many places. As Dr. Clark Kerr, president of the University.
of California, has stated:' . .

There Seems to be a "point of no return" after which re
search, consulting, graduate instruction become so absorbing
that faculty efforts can no longer he 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, undergr:aduate education
in the large university is more likely to he acceptable than
outstanding; educational policy from, the undergraduate
point of view isla,rgely neglected. How to escape the cruel
paradox that a superior faculty results in an inferior concern
for undergraduate teaching is one of our more ..prossing
problems." .

The New York Times in an editorial of April 30, 1965, said more
bluntly: ,., . ,.... , .

The innocent freshman arriving oncampuswith.ths idea
that a university is a place to have intimate contact with great
and learned minds often discovers thatsome of the faculty
want to have as little as possible to do withthe students.

John Fischer, editor of Harper's, asked inau impassioned article in
the magazine's F<Jbruary1965 issue, "Is'l'herea'Teacher on theFac
ulty !"Students are returning to their campuses, he said, with "the
swellingsusr.icion that they are getting gypped," and that-the' uni
versities are 'capable of providing far better education than they .are
plJ.tting out but that the faculty members 'scrimp-on teachlllg' .and
'begrudge every minute stolen from.thelab'," ,>' , ,

As a consequence, there have been outburstsofstudent discontent:
Beginning in December19M, thehuge campus oftheUniversity of

California at Berkeley was rocked by a student revolt,.ostensibly
centering on "free speech"issues. But as the Wall Street Journal
pointed out, manyunivarsity administrators 'and teachersfel tthat
the issues were merely an outlet for astrongundercurrent. of dissatis
faction with growing undergraduate neglect, in turn caused by the,
n;tassiveincreaseinFeder-alresearch;moner·54':. _ "":,, _ _ -, r . ,"

In March 1965, Yale University students began picketing' the ad-»
ministration building.. s because. academ.'ictermrew.a.sdenied a pop.,u~ar,
young professor on the groundthathe.had.failed towriteandpublish'
enough hooks. When the universityadniihistiation stood by its deci
sion,' the students 'engaged: in"a""mour'llmg'vigil":;i~ front' ,:ofPresident
Brewster's offlces," '

!:, ,'",_",,-~" Dr.·ciark:K~IT,Theuses of"t~eUni~~rsit3':~ ~rvardulliycisit't_'pr~s~, t9,6~,:'~~'~~:_."
1-"~-'~'~'~"~"se£~~~~~~~~~~t~~:s~e:~~~;~~{~')7~~'2i(t"""._~"" .. ".o""~"~";, ,:,:,:_,:,,:-,,,.c __,,,,,,,.,:";_,J_",::",:, ..",:~,,,_:_:<,,,_~:,;,,_,,:;_~;::~_,",,~,,,,

~I.May4;1~6li.', ,,' , -' ,
"~:Tlle New York Times; Mar. 11,1965. '
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D. J;{ECOMME,NDATIONS

~,';':i;~e subCOlnmitt~efinds that too many scientistsand engineeJjs'lulve;'
been'diverted over a relatively short period into research 'work, .and
too few are available for teaching. It will be necessary 'both to limit
the requirements lor "research manp().V\'er over the short term and,
throu$h _,an, appropriate system "(}~', irlc'ep.tives,"to irrcrease 'the"~ow of
qualifiedpersoiuielinto teaching,:. I'll,ordcrto.:balance the-present use
of .scieiitific manpower-on ,resear~h'p~()blell1swith investment ',ill the
education of .new-manpower for' the 'future; the following policy
changesand actions are needed: "'"," ",,' . .

1. MaiIitai~ seientiflc manpower data. The Bureau of the Budget
acting incoordination with the Office of Science and Technology, the
National ScienceFoundation, and the Departments of Labor and of
Health, ,Edtji",:tio~" a~d Welfare, should gather reliable up-to-date
data on the national pool of scientists, engineers,and other profes
sionalpsrsonnel employed under Federal research programs-i-by 1'1'0

fessional category, by category of employer, by Government agency
sponsormg the program, and by field of research-and to publish these
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 to balanc
ing the manpower needs' for research and 'development, on the' one
hand, and the needs for teachers at colleges and universities, on. the
other. Major programs malting 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-to iassure an added supply of teachers for-the higher education
systeIl)".: Such ascrl,ttiirycould'also uncover dupliC<'tting researchproj-:
ects. The annual budget should include a -eomparison of past and,
proposed :scientific:n1anpower. needs in accordance .:with .changes .in
proposed spending for research and development.
,3. Enconrageresearchers to teach. Researchgrants and contracts

shouldbe drawn in sucha way thatencouragement -is given to senior
investigators to teach as well as! to .perform research. Grants, or
contracts prohibiting, teaching should be permitted only for clearly
defined exceptional 'circumstances. In order to encourage the. early
entry into teaching of the ablest gradllate and postdoctoral students,
all holders 'of ].i'ederalfellowships,' research' assistantships, and
tl'alneeshipsshouldbe .required.rto" devote, a portion of their time.
during, .graduate, or postgraduate training to undergraduate teaching
wherever need.for additionalteachers exists.

4.J;nstitnte,science .teaehing fellowships. The major Federal.
science agencies (DOD, NIH, AEC, NASA, NSF).should,by new
le&,isjation ""llere.lIecesS'!ory, instituteprogr~ms ,of scie~ce·teaching
fe:llo'Wships in -lIliission·relited· sciencefields with awards atleastas.:
attractive as those'availahle'under'tlle'presenf'l'elfowshjp'an<ltrainee:"-'
ship programs (principally NSF and NIH). .such science teaching
fellowships need not result ill a higher global total of funds devoted
to Federal research progralns.
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5. A Presidential award for outstanding undergraduate teach
ers. To assistin the-recognition 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 presented by the President at a public ceremony,
with teachers selected by expert panels drawn from the college and
university community. The principal responsibility for maintaining
balance between teaching 'and research is, and should remain, that of
the educational system itself. Colleges and universities should them
selves undertake, as a priority task, the restoration of the prestige and
rewards that are due excellent teachers.

ij2-569~ 65---5
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A. FED;ERAL

iV"LTHOSE'FEDERALRESEARCHAND'DEVELOPMENT
•PROGRAMS DIRECTED ATSCIENTIFIC RESEARCR IN
UNIVERSITIES AND COLLEGES HAVE' HARMED

. ,HIGHER EDUCATION BY CONCENTRATING SUCHPRO'
GRAMS IN A WAy'THAT IS DETRIMENTAL TO
SCIENCE EDUCATION IN SMALLER INSTITUTIONS

FuNDS HAVE' BEEN CoNCENTRATED"IN A FEW LARGE
U NlVERSrrIES

·.·Which .are the recipients of Federal research anddevelop~eIlt
fWtds among the educational institutions! Studies by congressiouaJ
committees and privateorganizations showahighdegreeofconcen
~ration of these funds. in a few major universities.56 .•.•.. .

. These studies and the subcommittee's present inquiry have been
handicapped by lack of uniform, up-to-date statistical. information,
l'{Qtonly.is there no singlesource for this. information, 'Tlle major
Federal agencies having university support programs' follow no
consistent set of definitions in keeping records, so that figures of one
agency' cannot meaningfully. be combined with thopeof another..
Because of the absence of any continuing data onth~ distribution of
science funds to universities.:a private organization-publishing the
magazine Industrial Research has for. Srears sent out questionnaires
>lJld compiled its own figures to supply informa~ionto.its readers.'
It would behelp£ulfor.the Bureau oHhe Budget to collect and

In.wre available current data on the distribution or Federal research
funds to individual educational institutions.

To determine the extent of concentration in flilldsl'resentJy.dis'
tributed to universities andto.identify the maj(jr 'recipients.the sub'
cOIn~ittee asked the fiv~ pJOinc!pal Federa~ .rosearchag~ncies. with
programs at educational institutions to.subllllt data on research funds
and educational support funds dipbursedto the .251argest.recipieIltSin:
fisca119M. These dl1taafeshown in appendix table A"'aiid S\lIIl"
marized in table IV. . .

Table IV shows a high degt"oo of concentration for fourofthefive
principal agencies with l·esearchprograms[1tllniv~rsjties.FrOin'58'
to 76 percent of science .funds spent at universitiesby the Nation"l
l1lstitutesof Health, the Department of Defense, the l'{ation\>.l A'eri,u
nautics and Space Administration, and the AtoniicEnergyCommis"
si(jn went to the top 2.5 TeCipieIlts. for the respective agencies, . Even in

..•..tne..'case.o!"thel'{'\tiQjliil':Science Foundation; specifically' charged'W
, , .. '.. .. ..... ' ": .' ....... :' -: .. '.: .. ',:_.,,:c,',':<' :-·C'''~i''·'·''··'·'·''T~M'''''''''"-'''~'~''';''.'''i''''''''··~,.,"","·0"4'0;';;';·'~"'i,;~-+_."'.:;_c_·:~ ...."_,,,~.:_L;C-:' :_,_.: ".,," '.; ) :..

~,~ H(lrold Oulans ,"Th!') Effects ()fFe{l~,t;"al'PJ:ograms.on .Htghei--Educatten '' l\rashinJitoii~"M"'"",~"""'~~~"","";",,,
D',C., the 'BrookingalnstttuiiQ,n, 19132 ';: "Repor-t 'of lll'e HouSe Special SUbcommittce'&ii l

Educatio.n;, tJ.S.' House-of .nepresentattves, ~8thCo,ng., 1f!~,sess,,"'The,]'egeralGovernment,
and Education." H. Doc, No. 159, June 14, 1963; Renort of the Select'Committ",e'()nGovern~'
m~nt,i-Et,.e~earch. U.S. House ,of ,Rep:reselltati\~es,88.th, CO.Qg.,,~d:,s.ei"s...,"lmpact of Fedel.'a:l'
~~se!'l;n.lh: RI!,d, 'Development P,rogra~,2/'~',stu'QY' No. yI; oWt"!-~bi~it:oJl', Dec; '.2:8",1964-': ;Relj(?~·~r
ofWe"'(j)Qunp,lttee,on Scie,llce,aD4~~strop.autics,,'U.S~,'HOJlrH('o~RepJ:{lSentatlv{':s, 81)th Cong:!~

fat, s:es,s,., ,',','GeOgraPhic :Qistributi.on....,.,of' F.,ed.e~a.l.'.R:e,.sea.rch 'a.nd.-pe;velO.p'm.¢il.tli'.u'lld!>.:'G. o-v-.·.·
e"Tninent 'and actence. No,.,,;4.:,l!'eb, 26.;,1965, i" '~'19i35,I':"'R','Sur:'ey "of',U:r,1tve'r~ity: -!teseare,l;L';.I,';,
Industrial Research, cot; 7, No; 4v~·PFi.l.~~,~;51 '~WJl~~'~~~;""" '" " """ --, ' , '" ,1" ' _.
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assist in science education, the top 25 claimants received 40 percent of
the funds. Since there are differences in the composition of the lists
of the top 25 institutions for each agency, there are, in fact, 54 sepa
rate universities represented among the leading- recipients of the five
principal Federal agencies. These 54 universities, out of a total of
Q'It(jr' 2;000coll(jges and.unive1"$itiilS,iu>'thecountry,receive about 60
:percent of all J;1Uldsgoingto,educationalinstituF<;>ns for research and
~?i,£?nce:ed~catiQri;,5~ .: ,,,,'f" - , OJ

TABLE:;!"V.-"-Sharei of ~iop:'25 u~d/i;er-Mti#j~'ltn,tot'al-J/ede-ral {unitS/o.r resei:wch';an4
, "8~fence f}0~u;atf~,jf8FaZ 1Ip:ur1964 rr ::-\

Amount
(thousands)

Top 2{illniversltie's ''Total; all
"educational '-C--C-----,--==---,----,instltutions I"
(thousands)

$577,,594
400,977

"338;932
88,779
62,542

1,,468,82~' '

$336,365
306,218
'135,'507
67,325
43,494-

878;819

"58.2
76.'
40.0
M:6,
69.4

59.8

"Source:: Apperidik t~ble A.
:NOTE....:...Thetop 25liriiver'sities:' 'ai-enotthe sani.e':for'&J:h,;agen~~. There are a.total of 541iIstituiionS

frrcluded in the-top group' (j,Hhe 5 agencies. " ~: ':'
. .

..Through an analysis of fiscal.i9~3data on research o~ly, the Na,
ti,ol1al: Science.Foundation C~lne, to similar .conclusions withrespect..to
thi' extent <;>J;wncentratiO)l,<;>U)mds. It found that 100.college" and
universities accounted for more than 95pel'cent of all funds,50insti"
tJIFonsreceiy;ld 75 percent, and 10 received about 35 percent." ..'
h.',l'he concentration-of funds .isnotju".t in terms of the number of
~'!lstitutions, but also in terms ofth\' tYpe of institution snpported.r All
of the 54 top recipients of Federalscience fund" are Ph. D."grm,ting
institutionsor advanced institutes of technology, ,Fe.w could, bede
scribed. as repres~lltiAg;, :sinall~r_, 'ul?-iv;ei;'sitjes,- and none, fl!fe ~-yearcol~
leges awarding just the baccalaureatedegr!,e..". ....,
,',l'hisneglectof all sectors ofllighe1'eilllCil.tion save LhePh. I).""rant"
ilfg insti~Uj;i<;>nsisconfirmed by tJl\'N:~tio)l~I.~cienceFounda£iOl\~I)~ly"
SIS. mentioned above, The NSF found that mfiscal1963, 96 percent of
all funds went to Ph. Di-granting institutions. Only Lpercentof.the
mpney went to 4-year colleges.despite..the,factthat from 137 ofthsse
cpllf\ges,25 percent of aUscienc(j baccalaureates receive their delJJee",
-!\npth"r.137 colleges an.d~iversitie",.responsible for '1:pout 14)?er!"imt
of all lIl~st.er!s.degreesll1scIenceand;eJ;lgtneermg, received only 3 ;pe~i
cent ofthe ,1963 funds. ,. . ..i- •... '.

In, testimonybefore the subcommittee, Dr.F"y ,Ajzenberg"Selov",
professorofphysics.at JIaverford Cqll\,geanq executiye secretaryof

····...."""."the·.·.Cpmmittee··.onPhy"ics··.F.aculties··inColleges,··.sfuted"th"t..·600"odd"
colleges a.warding-55. percentof,a]Lb,\chelor's degrees.in physicsre"
c!,iyed only 12 physicsgrantsinfiscal1964.. The 12gr"nj;s. tot"ledle""

.':~1':''J:'he total Of$l,468,824,OOO-l1oe~n~fagl'ee:',Wit1i':t1ie,total given 'i'n .'IFedei~l;:Flillds',f()r!
R'ese:arCh, 'Development, ~nd,Otber"Scien,tificActivities", for two, :maln,-relwon.s.:,'.,Nati9nal'
actence Foundation funds for ,scienceeduc:;Ltion. are:included in,oul':ngures ,alld:tM'Depart~
me;lft.of Derenae.data include 'funds-,for (lOlltra'ct "research centers~per~t~;:1JY ·~nt.verl'lities.,
Funds for similar centers operated on behalf of,other.agenciesare:excluded;' •...... .";.~', ..;" ..'. '",

allJnpnblished analysis by National"Science Foundation, '- .' .." .. ,." .,. -... ".' ',,, . -' C'. ,,'



th:an$300;OOO or about 2 t03 percent ofall.IrederalresearchIunds.foe
physics available in thatyear." i

The, pattern of concentration ofresearch funds has meant a, similar
~on:ceJltration of reSilarClibp,Port,ultitiekinld iltcentivesforCscienitists
and en,gineers. Fa,VoredunlV~rsiti~s ha,vebeen a,bletoa,ttna,ci,a,nd
koop the best ,scientists andgra,dua,testudents." Institutions 'lH>tiisO
fa'V\,red ,have lost, 'lla,ny ()f t)leir'a,blestprofesso)'S; ,a,ndarl?~llnable'~o
compete on equal terms for replacements, , Thus/the Federal. j'eSerurdh
programs have n:o~ onlymadea,Ir"a,dy'st,onginstitution'sstrongerl
They have d()nesopaitly atithe expense of the weak. " ,'i"iii'

,~,' Dr. Charles W.BurmeiStet{chairma,n' \:lfthe physics' department,
()f;l'rinityUniversity,eited a, specific case'in-testimony before the
si>bcommitteeto il!ustra,tswhj:institutitms outside-the charmed-circle
of research fund recipien~s,fa,il t()retainscieIitists with established
repllta,tiollS. Dr. Burmeister said tlmt amemberof the physicsfa:co
ulty'at his institution ha:d,duringhis previous employment at Bell
Telephone Laboratories, helpedobta,in a, $300,000 Federahesearch
grant, After joining the faculty at, l'rinity, he submitted two research,
j'>roposals to the National Science F"unda,t)on. Both 'were rejected-;
not because his proposals Iackedseientifi« merit, but rather-because
histeachingIoad was considered to be too great.incomparison with
the-smaller load cs.rriedat the Iarger'universities.'o

Dr. Alan M. Thorndike, senior physicist at the Brookhaven Na
t.ional Laboratories, in a, letter to the subcommittee, states that, the
iP,j."ospect of all teachin$, ,and .no research in a small. college led hi"Jl
~Oia.bandoll the offer otsllcha,POSltlOJl: ,•• " ' ".' -,

'Severa.] yearsagoI gavesqme,th"ughttota,king '" position
as chairman of the physics depa,itlllent(it had another mem
ber besides the chairman) at a typical, Now.England liberal

, arts college. It had appealing features, but seemed .like a,
step back into a, previous century, andLdecidedto stay with
the 20th * * *,

He concluded:

* * * The great difference between alarge university active
in many research fields anda small-college in which-the vast
majority of effort goes into classroom teaching isan. elClnent
of unbalance to my mind, The country needs different kinds
of institutions, but it does not seem desirable that.standards
in-them should be so variable.r' '. ",'

,A student at an excellent small college in the Midwest in a,letter, to
the subcommittee said briefly but eloquently: '

** * lti(sa,idtha,t once a science teacher has spcnt~Years
here he is through as a, researcher ,~nywhere. This"scar<)S ,
quite a, few good men to the larger universities-s-it scaresthem

.1

1
awayfromteaching." "

6lI Subcommittee hearii:tgs,p. 15.
;",>v>e,"~~_;,~,JI.9,$ubCQmmittJ~e .)l€:~ri"!1t;s, P"" O~"

61 Responses (pt: 2), p~"467. "'" ".- .. , "'-'~---"'''''_''''''''_'''W''m''_'''''''_''_'''_''''''''''m,;,, _ •__.~._" "_'_"_'_'""':~="-='"'~_"'_"'~
.·",:IlJl,Gn:rY_B('n.ll~hamp,student at Carleton .Couege, Responses (pt. 2); p. 148.
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Bo'FEDERAL 'FUJ:ifDS 'HAVE'BIJEN CONCENTRATED INA FEWGEbGRAB:!tiC
AREAS

'.' ,'1'here'is,in addition,a high degree of eoncentration offunds.geo
-graphically. In recent .years. m,?re ~han60 percent of a]lreder:<1
science funds foreducational .institutions have gone to lp,St,tUt1ons'1Il
five,States.,--,California, Massachusetts, New York, Illinois, andtJ;le
Maryland~Pistrictof Columbia area." Thus, these funds have done
little to assist in the development or establishment elsewhere of centers
of excellence, whether ofscience education or of research. .
;;;.AsDr, Lloyd V. Berkner emphasized in his comments to the sub
committee, the sstablishment of such centers, throughout the country
.isessential if the talents of many able YOU)1g people are not to be.lost
to research and college teaohing.v Bright college graduates as we)!
ashigh school graduates tendto go on to higher studies in greater "111ll'
bers when good colleges and universities are nearby, Both lackof
money and strong local ties prevent many such students from going to
distant places for higher studies.';

C. SUCH CONCENTRATION POES Nor APPEAR To HAy" YIELDED COM~
PENSATORY RE'l1DRNS IN THE ,TRAINING OF YOUNG SOil1NTISTS ,AND
IN THE IMPROVEMENT OF UNDERGRADUATE EDUCATION GENERALLY

In compensation for the draininz of faculty into the major gradu-
ate institutions, are Feder-al science funds spent in the, highereducation
system resulting in higher rates of additions to.the pool of trained
scientific manpower and in the improvement of undergraduate edu
cation generally! Such advancesinthetraining of young scientists
have: been assumed to be thecaseby the Federal Government as wen
as by the scientific community.' . .

For example, the Bureauof'the Budget states in its summary of
fiscal 1966 budget proposals for $5.5 billion in basic and applied re
search funds that higher proportions of these funds should be spent
at universities since

* ** universitieshave traditionally beenthe main source
of new ideasin science.through research carried out by faculty
membersassistedbygraduate students. The interaction of
research and education. in .academic institutions thus con
tributes both to the advancement ofresearch and to the train
in!! of scientific and technical manpower.: {Emphasis
,added.] ee . , ,.

In its testimony before the subcommittee on ,June 17, 1965,the Office
of Science and Technology associated "the improvement and spread
of graduate education" withthe availability of Federal research money
to universities, It stated that . . ,...' .

* * *Ph. D. awards in the-natutai sciences hav~inQreased
from about 3,800 in 1953-54 to about 6 600 in 1963-64. In

... ...---- "-theperio,D945=49;thenisfloschoolspr:oouceU4ifpercei"P,f0~

ea See Report of the Committee on: Scierice.andAstronautics, Government and Science,
No.4, "Geographic Distribution of Federal Research and Development .Grants," 1965,
89th Cong., 1st sese., p. 7, fig. 2.

,61. Responses (pt. 11), p. 12.
6l>See also National Science Foundation, 14th Annual Report 1964, pp- 9-10.
6Il The Budget of the U.S. Government, fiscal year ending June g·O, 1966, Special Alll1ysis

rr,p, 44(10.
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.""', th~Ph: IX's i';thehat~r"lscietices;"n~ tli~ fufjtfift~eA 'l?W';t'
.ducl'd(l\ll'ercent. By +961,th~first10 schoqlpycqutiteil.',

• iOi ,.for onl.J' 35.percentof th~Ph, p,'s":lldth~.first15;jI>~;per~e.nt:,' •..
• Thus we have many mOre studentsm moreschoolsprddllcmg .

,-.f';".mol·escience~67,':: "'. ',,:, }.,,;'-,,:,," , . ': .-,.,. ,;.'),,',.,
. ; . " . , '-' Fij'lE
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.v.Bource : National Academy of Sciences-National Research Council, "Doctorate Production
'in U,SLUniversities, 1920....,0.2," Publication 1142, washington, D.C., 1963, p. 3.

The subcomrpitteeJJnds,ho",evel"thatFedeml prograrps;re not
·a.dequatelybroadeningthe educationalbaseof "cien~e, that Federal
Tundsare not. yi')1pingproportionwi;e returns in the training and
education.of.young scientists,andthatres.earchfunds are.highly con'
centrated in a few major institutions to 'thedetriment of others in
'the higher education system.

1.. ',NO. CLOSERELAT~ON8HIP. '.-IS ,DISCERl'nBLEBETW.EENTI-I'Er:;V6~p~,'?li' .
. FEDERAL SCIENTIFr.O RES;EARO:Et FUNDS AND TOTAL SGIE~CE,DOO:rol4\ti'ES

AWARDED

i.•.....•. ~~1:njL"'Y"'ilable.evidence fails' to show any consistent relationship
:. 'between tlle"volume dfFederahlcienceA\unds'goingJto.lheJ1jghgredu.
, cationsystem and theaccelerated development of scientific manpower;"··..·····•..

r. ANational Academy of Seisncss.study on doctoraseproduction from
19c00 onward es .concluded thattberehas been'a.long,tim.etgelI!!:{Oi:

67Subcomm:i.tt~h~n:ringi:l, Il."96. ,- -' - , ',_'';:':, ,',', ""J:','-'.'::':,
asNational Academy of Sciences-National Research 'Council, Doctorate Production' in

tr.s. Universities, 1920--1962, Publication No. 1142, Washington, D.C., 1963.
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dootorwte holders to increase at an average tate, of 7 percent 1',,1' year.
(S~:;'h.l'rtI.) Untilthe past .decade, this .trend Was interrupted in
a majQJ: W,ay, Qnly during the two world wars, when Ph. D. output
decl\ii~ diasticaIly, and in the period ofthe gre\,t depression, when
Ph. D: 'output was substantially above the long-term .trend lins.: But
from the mid-1950's when Federal money was pumped into universities
at a progressively increased rate; Ph. D .. 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;'s in
19(>4" is ,again approaching the number indicated by the long-term
trend .Iine. If this recent higher rate of growth persists, annual doc
torate production will, of course, move above the trend line. However,
it would be rash to assume that the dominant causal factor in this
process is Federal support of science in the universities.

CHART Tf-c-Doctor-ate and Bachelor's Degrees Earned, 1900 to 1965

1900 1910 1920 19)0 1940 1950 1960 1970

. ":: SQur~e': 'Doctorate degree figures from National Academy of Sciences-National Research
C~,1!nci1, Washington, D.C.; bachelor's degree l1gures (including first professional degrees)
:rrom,U.KOffice of Education. -

First of all, in the recent upsurge in the annual numbers of earned
doctorates, generally unsupported nonscienee fields showed much 'the

Jiamo,p.attern,o.1' increase, as, that shown, in.the natumlsciences,where.'----
nearly all the Federal research money has gone. This strongly sug
gests that factors other than ths flow of Federal funds to the sciences

lIilNational' Education Association estimate £01' academic year 1963-64" 14:,4~O; 'Na
tional Academy of Sciences estimate for calendar year 19,64 included in letterofO~:ce
()f f3sien~_e and Technology, 14,856.



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 II 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. WaI' II, .a shl1rprise ill bachelor's degrees,. fIl.el~([bythe
GI bill;peaked in 1950, and the peaJrin Ph.D.productionoccurred a
few years later. A sharp drop in bachelor's degrees ill the early fifties:
is followed by a pause and slight drop in the numbers of doctorates
in the mid-1950's. .The subsequent recovery in the numbers of bache:
Ior'sdegrees awarded is now being followed by a rise in doctorate

.production,
'.' If the increasing flow of Federal science funds to the universities,

were a significant factor in adding to the annual output of doctorates,
cit would be logical to expect the proportion of doctorates in the nat,
ural sciences, in which support has been concentrated, to be higher
ethan in past periods. This is notthe case. As chart III indicates,
the present share of the sciences in the total output of Ph, D.'s is less
than proJ;lortions which have existed at times in the past. The share'
.of the SCIences was higher in the years following World War I, the
·depression period of the 1930's through to the last years of World::war H, 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 share;
Nor does Federal support of the sciences as a causal factor in doc-.

t,?ray, production explaindifferences in Ph, D. growth among.different
:dlSCIplmes, According to the National Academy of SCIences study
. engineering doctorates increased 55 percent in the period 1955-61. If
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.
which rose only 13 and 19 percent, respectively, in this period! And

;.';'re Federal science funds an appropriate or adequate explanation-for
-inorcascs in doctorates in the same period of 41 and 73 percent for
.philosophy and business administration, respectively!

The lack of a necessary causal relationship between the volume of
Federal science funds made available to universities and the number
Of science Ph. D.'s can be seen in other ways. ..: \

'.. Astable V shows, the Nation's top producersof science Ph. D.'s,
'particularly those ranking among the first five or six, have not only
consistently held the lead during the past 10 years but they had
achieved their relative status a decade ago, It follows, therefors, that
Federal science money may have helped these universities to retain
their positions but not to attain them. California, MIT, Purdue,
Wisconsin, Illinois, and Michigan 'were the great producers of science

..d®wrl),tes ...in .19~~a.~they werein .1964, even. though in the earlier•.•...•....• _....
period the Federal research pmgrams at the universities were in their
infancy.
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> Source: Na~i6~~~ ~4c~deiri; '6f~Sdences-Nationnl Research d()~n'cil, "Doctorate Pl'oduction
in U.S. Universities, 1920-62," Publication 1142, Washington,D.C., 1963. p.7. .
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Source: Prepared by ScleneePollcy Research Division, Library of Congress,' Legtela
tive Reference Service, and U.S. Office of Bdueatlon, July 1965.

TABLE V.-Doclorates (frankel by 15 teaiHng un!vers!tdes 'l1i setectedfl,etds 0/$c't'ence t

I Includes enginoering,: mathematics,- chemistry" physics,bio1ogy; .botenv, zoology,
bacteriology, and biochemistry, The 15were,selected only on the basis of 1964 compara
tive data so that some errors of inclusion and exclusion for other yearsare possible.".,,'1 '. ,,','.',.... ; ...... ,...." " ... '

~

"1 " 1964 1963 u",,196~ : _1961 ~960_ 195~ .. 195.8,~, 1957. .,1.956 • '. _.1955+

1 '·Rank Num- Rank Num- Rarik Num' Rank Num- Rank N1illl.~ 'Ritllk Num- Rank Num- Ra'llk Nurn- Rhrik N"'um~ R'ank Num-
, ber. . ber

"- ~B!: I' . ber • i?,er,.-",,_ b", ber ber
!

bel' , bee

·.--l.··.·" .--, ... ',.j .": . ': .;:','" .: 1 tUn,lverslty of,Oalifornia________ ~_~_~_ 359 1 333 1 I" 330' 1 260 ' '1 227 2 178 .1 190 li l 1'195 :' 167 1 "212
Massaehuaetts Institute of Technol-

p~;Jueullivir!t-ity~L==~============~
2 .. 255 2 237 3 198 3 178 3 165 1 182 3 142 I. 2 153 2 147 2 .' t~3 180 • 176 6 132 5 119 5 115 7 95 • 127 , 106 , 121 6

University of wiseoosin ____ ~ _____ ~ __ - . 155 .. ! 144 • 162
1 i 139 • g~. ~ 108 6 95 • 120 "~ 127 3 l~JUniversity of Illinoi~ __ ~______________ 5 151 185 2 211 187 2 139 2 144 3 122 131 • 147

trnrvorsrwor Michigan__ n __~-n.-u 6 148 8 132 .' , 137 6 il6 6 99 • 116 8 89 6 10' 0 99 6 121
Stanford Universit¥, ____ ~_~ __ ~~ __ n __ 7 141 6 142 7 126 8 84 12 65 11 68 O. <~O 1 10 66 14 47 12 "Harvard Universit~(including Rad-cliffe)__ "_. ____~~+ __ ~_n _ n ________ 8 130 . ib 135 in 91 , 81 7 98 6 98 .7 " 0 71 12 : .55 8 87
Iowa State Univers!ty_ "._____________ 0 127 106 12 89 10 79 13 '65 15 43 12 ,.~ 13 " in 68 11 67
ColUID.bia.universi~y_~~~ _______ ~~___ 10 127 11 95 8 100 7 ioc i ·8 93 9 78 10 7 87 7 77 .;' 19 75
University ofT-exiaS'______ n_n_. _____ 11 113 12 95 14 87 15 62 14 63 12 62 14 49 14 65 11

. " 71
Ohio.State Untverslty___ . __m~c~:-~- 12 102 9 113 11 91 11 68 9 78 8 81 5 'n .8 74 9 69 7 90
PriIl~ton :crniversity____________ u __ 13 91 14 82 13 88 13 67 15 52 14 64 15 16 43 15 46 14 64
New York lJlliverslty,. ___ ~ __n.n __ ~. 14 89 15 82 I' 13 12 68 11 70 13 " 11 73 12

I"~ ,1~ ss 15 53
Cornell Univer8ityi_~___ n _____ n __ n 16 83 13 83 0 " 14 66 10 76 10 75 13 57 '11' 72 L1 64

s
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TABLE VL--Tqp 15 producers of science doctorates-compared with 115 leading recipients of funds for reeecreh. and scienceeducationjrom - princi-
- pal Federal agencies, fiscal year 19.64
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Atomic Energy
Commjsaton

National Aeronautics and
SI?ace;A~stmtion

Massachusetts Institute'of
'I'echriologv.: ,,! ,',

Unive.rsity .~~ 9alif<irn~a_,~,~_

University of Michlgnn__:~_

Princston UUiversitt m __ C __

University of Chicago_nnc_
University -91 Marylandu:",';_

Stanf(lr1 ur'FrsitY,_-~-n~.~

Rice UniversitY'- __ ~_7 __C.~~
Harv~d u~v,crslt~'Tn._,_,~"

Georgia' Institute of Tech"
'noIogy.· '. '
Univ~rsity,of Wisconsin__rr
Texas A. & M. University~~•

r.asbingtoIl, ~ni~~r~~t~,_,',:~~_
University of Florida~~~__'__

rrnteaesttv of Alabama_n_n

National Science
Foundation

Department ofDefense I
-~~~~~~~~~11"'"~~~--r=~

Massaehusetts Inatttute of University Ofoenronna _
Technology., ' _-. _: _" i

J.ohJ?-SHopkinL_~_-- -m Stanford UniversitYu m

University of Californi:L____ Universltv ojIlllnols, __~ c

University of Michigan.;_. __ iIkvard UUlver~ity .; _
Stanford Universitym7C-~-- University ofWisconsin.-----
Illinois Institute of Tech- . Cornell University _

nology; , .
University of Illinois ~__ Massachusetts Institute of

. , • ,_ --_ Technology. ._-. -
Cornell Universitynm __ ';__ -Columbia University~~_~_"__
Pennsylvania State Uni- _ University of Minnesota .;
.verster. _ - ,. __ '." : ,

Harvard University _n_n__ Vnivcrsity o{Cliicagoi -r

University of.Pennsylvanla, Uhiversity ofMiehigau ~
Ohio State Universlty ,__ California Institute of Tech>

. -... -- nolngy.
George Washington Unl- UniversityorTlixasm.~ 7

veratty. _-:: _ . " .. '" ., . "".'>,'c .
California-Institute of Tech- 'University OfColorado_~~'~'_'_

nology.· .. ,.. , ... ,. ' ....1. '. '

University of OhiCago_._n~_ Uhiversity ofWashingtWLu
10 " J; ,m _

15 leading recipients of funds

University of oeuromiec.,__,

Iiarvard University~ c_~~

Columbia University__-~--c

Johns Hopkins c n_~_"_

University of Minnesota, __ ~

University of WashingtoiL_

Yale trntversttz, -' c_.;

_University of Chieago ~ __
University of wisconsin c

Untversity of'Pennsylvarrla,

University of Michigan __•__
University of 'reaes, __n_~n

Stanfo~dUclversity ., m

New York'University~_

,National Institutes
of Health

15 top prOdue&s of
science doctorates

.-j'

1
. ,

University of CaHfTtitL _

Ma~acliusetts Institute of
~-Techholo~y.' _.']
pur~~~ITn}"e!Slt~'in_. --

University of 'wisconsin __"_
University of Illinois_nn... _
University ot.Mlchigan ... _

Stanford UnivCr~it~~~_n:-~~~
H~ar~ uiiiversi~J . _
rowe-state lJniver¥tY_~R __

CQltn.nbia'1;idvers{ty__ e _ ...m

Unf,yersityofTexBt __'"_~___
Ohio' State Univer~ty... __

Princeton -university•• _

New York Univer~tY_ ..__n

cornell Universit~t ___

Number of institutions
among 15 top producers of
science doctorates.
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But perhaps Federalscience:£undsarenowg()iriKirl greatestv()lmne
to the top I?r'1ducers of science Ph. D:'s 1 This, tooi'does not appear
to be the "'aBli. 'When the leading recipients of Federal funds for re
search and $eience education arerankedforthe 5 Federal agencies ac
counting for~O percent ofal! Fed"",,;] funds to educ",tional institu
tions, the top 15 III 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 thstopproduoers-of doctorates among
their respective lists of major recipients of Federal funds. Only the
National Science Foundation managed to have ,,8 many as 10 insti
tutions as major recipients of funds which were also among the lead
ing Ph. D.producers..

Moreover, even when funds are directed to. universitieswhich rank
high as Ph. D. pr()d'ucers,th"re,appe",rs to be no relationship between
the amount of funds and the number of Ph. Do's. According to figures
appearing in appendix table A, the University of California received
a total of $88;987,000 from the five principal. Federal agencies in fiscal
1964; the University of Wisconsin, $27,901,000; Purdue Ul!iversity,
$8,540,000; and Iowa State University, $910,000. California pro
duced 359 sciencedoct()raJ;ijs.;Wisconsin, 155; Purdue, 180 ; and Iowa
State, 127. 'Thus, California produced 2.3 times as many doctorates
as Wisconsin but received more than 3 timcs as much money; it pro
duced twice as many doctorates as Purdue but. received more than 10
tiines the m()ney ; 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 RELATIONS:s:tP'IS':'DISCERNIBLEBETWEE:N""THE VQLUME OF
FEDERAL SCIENTIFIO, RESEARCH FUNDS AND DIFFUSION 'OF S9IENTIFIC
GRADUATE STUDIES TO,MORE INS'l'ITUl'IONS,-,

The view of the Officeof Science and Technology that Federal funds
are responsible for. 0llrh[i,v-ing ",mal~Y ',more students in more schools
producing 1110re f.3cience,::':10~ is also open toquestion, 'TheNational
Academy's study concluded that the diffusion of graduate studies
among an increasing rnill11J~rof institutions has '~eerr going orr steadily
for at least the last 40yei1rS.The10 leadillg.doetori1te producers
accounted for about 66l'ercellt of the Ph. Do's in 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 SUPPQrt 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 haveworked against the long-term trend, since they are now
~ore concentrated in leading institutions than they were at tlle begin
mng of the Federal program. Harold Orlans n has estimated that
the top 20 universities.received 32 percent of the funds in 1948, and
;;8 percent in 1954. A college president recently testified. that the ton
20 universitiesnow receive ,60perCeIlt of the funds."

,I:> ,,' " , .'' ''',
!~~'",,,<,",>·_,,,~,,",,..--,~,·~~~~mr·t~Ml1~P,~~W~ftfffc:&~f·Federa]-'Pr&gridilifo'll·Hig~¥iiEd-ilciitto'ii;"'<oP~-"eif.":'p~m3'O'8:'--~
i Ii2 Robert C. Edv;rards.'president,~-,Clemson U[l:ive~sit~', testimony before the Senate Subcom-
j mittee em Labor and Welfare:, June ,3, 19M. .
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: Sourc(i':: Natib~a{,E:dtl~tibrrissOciati~n'; Re~~rci~, Pi~§idii.';''ii.~c~or;:~uppli artli
Demand tn UIriversitles;:CoUege:s, and Junfor C01l6gelilpg6{l-6~q,nq'J~."'researcb
r6pO~t.!I96?-R4!Aprillg6Q,p.-lr.;, ,: .., ....", ,- . 'd '.- • ,.,', ... , :,:

. ,.;

"~1956.-57 1'·1957-58 I: 1958-~91 195\Hl0 I 19w.:inJ .1961:'62:·'1 ~~~6~c-63.'': 119~:1.-.19~~§19~54t 195'?.55

~_. ··~c ~'-" '~':'::: .,::~: ,";< :,'" __, , -: ,::'::"::-', " " :}.: .: t: ;;;-:-
TABLE VIJ~~P~rcentof:-ne.w fufl-time t~acher8 having doctor~8 .:degrees/· by field; .1963~4 through 1964-66
,j, ""',', ,: ,,:', ':', .-.', '",.'_ ":, c

d

__ ,"., '.-. --.; -..' '--,' ',.,c."· _ ' --, '. ", ",/"

1p~ nQt~#.~d~'de?tistrran4)~~:?IC.!~~?
i

i
i
:

::_ :(2).: (3) >(4) (5) (6) (7) (8) (0) (10) -"(Ii) (i2). )(1';'-'
-~~--~~~~j~.~~~:~~~~----~---.:~.-,I ," , ..:."" '., ",'::",":::"::_'_:.:,~';~~,;::'.'
Agriculture __~~~~'~m-'l---~,--"----~-_--~--~~~"-'-·-:.~- 34.9 3K7 33.0 23.8 '~:35.0 30.1 37.7 35.0 42,0 ,41.1 52.4 _-.~ -'49;4
Biologicalsciences +-_~"-~::-:~---.--:,:.--------::.~ 54.'5 60:1 56,5 51.2 ' :53.6 49.0 49:1 48~ 2 53.1 51, '7 52.2 -,. 60::2
-Bustnesaadnli1Jj~tr\ltJon:~-~,,:~'~.---~--~--~--mm-~~ 21A 17,3 13,1 8.8 17,,4 11.4 1.t 3 15.8- 17,8 17,7. 21.9 ,'20,1
.Edllcation~-~':;,i":;_:--~~-+~:,~-~~:-~-~--,-----~:~-~--:-. 36..5 36.7 35.2 31,4 -31.0 30,,8 32;'4 31. 5 32,3 36.a 34,6 . - 32:'3
Engine,ering__-: mJ:-"_-m--:m--:--d-".:m:- 15.9 14.4 12.9 11.1 '13.2 15.823~2 25,9' 31. 0 29.0 ,42,6. 45~.1
Englleh :hm..t..-~-:-~"---m~-~:---u---;: 29~O 23,,4 18.9 17,7 'l6.8 13.7 . 13,6 13.6 13.5 12.6 .13.8 10.9
Ffne.arta., ~--------j:-:~-~-:_-"-~-.----"--:--.:----- 12.2 9.4 8.9, '9.8 10;'0 9.2 7.3 10.2 1,1.,4 '9,2 '8.8 . 9.8
Foreign langllages_m_:'!:"::--m"m"m---~-_~--~:- 36.3 32;5 :35,6,: ,27.9 31.-4 '27.0 -24~ 6 21.3 21.9, 18.7. .1,9.8 ':.iz.a
Geography :. u.:j:-~~---~-~~~-~"~,~----~~----~- 40.9 2LO 24,3 27.3 22:9 29.:8 .32.9, 17,1 25.8 15.4 '24.0 : 15,2
Health sciences',:-----4n~-m:-~- ---~--m,::--"- 34.2 22,.3 31,0 22.8 27.2 25':9 l7._1 18~ 9: 18.2 13, '( '-17.8 ::.20:0
Horne economics", ~'~-~.~-7~~--~--.~--~------"---:- 2LO ILl 7,4 6.0 13.·5 8..1 11,4 10,7' 12:9 ·12.9' ,1L9' 5",9
Indllstrialand.:"o,cation~la,rt~-~-:~--"m--~~~--~-~~- 7,8 H:~3 6.1 ,7.0 4.1 13.,5 7.4 8.2' 7.4 16.5 ':,2.:t,., 8:0

t~:~:~~~c~=~~~=====jE='~==:~,~~~=~=====:=======.=====~t~ t~:~ 3~:t 2~:~ :-ll,~ l~~'J 'i~J irJ,: ~j l~:!", ':~~J ~-' '>~~~i
Mathematics:~,~-:--n-1~-~:---~-~~- __ ::--_--.:~-:'~-~~- 34..2 29,,3 27.3 20.5 20.:7 20,0 '" 19:,7 22,2 23.,1 20.6 ,27.4 __,28.2
Philofophy__.:---~~_---+~--.~-_~~-~~~'-~--~h"--:-:-:- 46.7 41,6 51.9 :38.4 40.:0 34".7 .: 40.3 ", 40.:0 29.7 28:6'26.4 ':~ 26.:8
Physical and,health educatlOn:--~--"~:_-~m~-:h~"- 10.36.1 5.3 5.0 5.0 4:.,6 5..3 , 5.,5, 5.7' '.4.9 .-4.4 ..k5
Physical scle':lcils.~~c~--~-:~-~-~~~-~:n~.~~~,~--~-~-:--;:~ 53.0 46.9 46.3 43.7 48.5 44..3 49:'0 4~,4: : 53,8',: 61.1'51.3~59.~1
Psychology_~~"-~--.~--~~~-,-~---~--.~--~~-~,~- ~~-_-- 68:.4 62:5 59.2 55.3 '53.:9 51.,660.,6 51.9' 52~ 7· 48.4 52.5 ' 61;3
Religion__ m __~.~--:~--J~--~'__~;:--:---~-"~--~-~~~---,- .36.,6 32,0 38.4:34.1 32.0, 30:.2 ';37;2 n 6' 31.3 34. Q :36,7- - 30~:8
SOClaJsCieneeL~:~:'-:-~\----"":,------~--:~-"-~~,: - ,42,4 ..44•. 9., ,41.533.7 '35.9 33,6 34;9 35.-9.33,8" 29.2,·~!:1.0 '.n,9
Others ~'~~:::-~~--+,--:.-n~---~-~~-~m~"-;~--~- _~,__:~m- .::16.? '__~:~~ -:---',;-~":n-,. 11.:8~~" .,24~7::~,:': ~9,,8 J:7.0., ."::1~.:~2

All fieldS-'-n.::---t--~~--~--~m---",-_~::'~~~~":.:~ 31,4 28.4 - 26.7' 23,5 ·:5.,~ 23."8 25.9 ~~8, 27,3, . '':,.25.4. .28..3: ,. 27.:2
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What aboua the ,!:uality Mteachersl ,.. ' ,"", .. ,' "
Ina letter of Jifue,';35'; 196(),:'supplementing its testimony before

thesubcoIIlrrllttee,.the QlIiceoJSciense.'lJ,nrl'rechnologY,\'it@,~ational
Education Association data, on new. college teachers with..doctorates
insupport of its position that Federal science funds are r""ponsible
for an improvement in the quality of college faculty in the sciences.
Tn.e mlTincludeClcompar:ative fig)lresf(}l,thelJ,elJ,del]lic years)~5~-60
and 1964,-65for selected fields, and statedthat

cr:a~;t~~i,~f;~~i:ri£hp'h:~:i·~e~:~!c6~i~~~1i,~
~~:iv~~r~uts~~~I~tl~~d:~~t&~~;d~"fo~el~~~~Jf,~feve~~~

;, portion (which is already substa!ltially lower) has p.eclinec1.
,Thecomplete table, here reproduced astableVff, shows, however,
~hlJ,t comparisons of figures fordifferent years and. other fields do not
as, conveniently support these, conclusions. For example; .between
19M and 1965,theproportion of newteachersholCljrlgtheI'h.p.,rel]
from 60;1 percent to 50.2 percent in the heavilysnpporte!lfield of the,
biological sciences. Mathematics," which, also receiyell, substan~i~l
assistance throughout the period covered by the National Education
Association figures, shows a decline in the proportion of new teachers'
with thePh. Dfrom 34.2percent in 1954:.to19.7, percilllt,in, 1960;antl'
then a p~rti";l recovety to 28.2 percentin 1965.",Businessadministra
t-ion, _whIch .has received no assistance __ from Federal science funds;
increased its percentage,of new teachers with doctorates from 8.8 per;,
cept in 1957 to 20.1 percent in 1965.

3. 'NO, CLOSE, 'RELATIONSEIP IS DISCERNIBLE BE'rWEEN.:THE,VOLUME OF
FEDERAL SCIENTIFIORESEARCH ,FUNDS --AND'- IMPROVEMENT IN THE~

QUALITY OF UNDERGRADUATE TEACHI~G 'G]<}:N."E~ALLY

tt'helack ofr~llJ,li(mshipbetween educational-institutions receiviug
substantial Federal science funds and those givingthehighest quality
of undergraduate education appears even more pronounced," .', '
,While the quality of education is admittedly difliculttomeasnre,ori"
o1?jectivemeasumis the frequency with which. an institution's students
win prizes and awards for. graduate study; OfC<iurseitheIargest pri
tate and-public institutions tend to win the largest total UUlTlbel'S of
such awards becausethey havethe largest enrollments. But the factor
ofsize can.b8 eliminated by looking at award winners in terms of their
percentage of all those earning bachelor's degrees at eachinstitution---'
the higher that percentage, the greater the quality of education in terms
ofthisindex of quality;, ' , , f'

'1'he American Council on Education made this study for colleges
and universities from which some ,12,500 winners of national com'

"petitive,f<\llowships,hacLreceivedlhei\:baclI\,lJ)r:sllegr!l~"iJ?,the4 yea!s,
19()Q,,6.3; imlusive.'· .The.feflowahips included werethose.ofthe Wood'J"~""'-
row Wilso,nFoiliudation; the .Nat.iona.lDefense. EducationAct, 'and. the'
NatiouatScienceFotll'ldation.,' TableVIII lists.thetopbe' colleges and,
universities, rankedInorder of their :abilityto -turn out winners of
f"llo,\\,~hiipS ;frtim these sources, as a: percentage .of: all, baccalaureate:
degrees awarded by them during the 4 years.

'13 See subcommittee hearings, p. 125.
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affiliated-with majorinstitutions will tend to be-selected. Because of
theirlighter teaching loads, they will have had greater opportunities
to engage in research. Moreover, they will have had a more compelling
experience record for, as senior investigators, they will have had pre
vious grants accepted; or, as younger investigators, they will have had
opportunities to work on projects headed by luminaries in the field.

In 'addition, if new proposals are judged on the basis of facilities
available, to scientists; those .research centers which have accumulated
facilitie..s.for use on Pl'.evious pro.j"".,ts will have augre",t advantage.

Dr. George E.Pake, provost of Washington University, in a letter
to the subcommitteo, ,d-escriped the cumulative advantage of institu
tions approved for research projects with the following illustration:

If two institutions A and 1:\ vie for the same federally sup-
. ported research project, and if institution A had higher "?lll

petence than institution B in this research field, it is proper
enough that institution A receive the project. But let us sup
pose that institution B isa developing institution,one which
the Natioriurgently need~ to have take its place up among
quality universities of the land. One must now face the fact
that the award of the initial grant to institution A places
institution, B in an even worse competitive position t~enext
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 consideration, 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
Ihomenthave somewhathigh~~competenceinthe. same field."

It isevidentthatcriteria'e'mphasizing researchiexperienee a;d.
existence of facilities will have just the effect which Dr.Pake ':[eplores.

Even within the ambit of obtaining excellence in research, th~ trend.
toward concentration of research'funds probably has been accentuated
by imprecise definitions of selection criteria. The. AEC, forexample,
passes on the "background and experience" of the principalinvesti
gator. This focuses on what the irlvestigator has done and favors the
research professional:' The NIH, in comparison,seeks';nformtttionon
the "training, experience, and research competence 01' promise ofthe.
investigator or group .of investigators." [Emphasis added.],", This
more explicit standard at le.astallows a scieIltist's poteIltia]t9\Jcar
wei ht. . .....•...•...,'..•••..... '•.•.. " ,... . .:.'. '•.' ..• '..•......
B~ .th~ same token, ;N'A~Aconsi4ers th.e "qlla.lil)qatioll" of'the insti- .

tution at which the research'will be done on anapparent parwith the
qualificat'ion of the investigator.' This broad term allows awards to be
made on the general reputation of an institution when precise or com
pelling-information is not availableontheiiwestigator..Compmre
again the NIH criteria which focus only upon "availability of faoili- "

~~-~-~····~··ties,?,";!!"" Gertainlythis.is.the'mostrelcVll>ntfacto'rinaSsessing.theinsti,..
tutioni~. relation to the :project",nil should be the focus of attention.

;77Re'Sj),o:ttses {pt. 2), p."34S:.'.': " ,", ,~'. ,,', ,'.:'
:'i'lI'Natfonal- Institutes Of 'Health,' "Ortentatton- Handbook:foroNew Study -Section Members,'

19~4i~1~: 5.
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Indiscussing this phenomenon, Dr. KramerdiRohfleisch; professor:
of history at San Diego State College, offered the following comment
to-the subcommittee:

* * *'Few if any ofthese institutions' possess depa,rtmeptk<'
wllichwould" be rated,"dist,~ngllislled'"ill ter111:sdf;having, lilen
who have gained Nobel prizes orplaces in the NationalAead
elTIy of Sciences. None boast of enormous libraries, or e~fn

of elaborate scientific equipment. But despite the lack of
these badgep of distinction, s0!TIethiYlg.is: oC~1J,~ringwhich)ies
beyond tIll, grasp of the great ones. 'They are teaching in- .
stitutions, Their faculties perform their. research too, but
it issuperiInposed upon their task of teaching." .

Dr; Rohfleisch went on to point out that if Berkeley had produced
fellowship winners n.t the rate achieved by Oberlin, B.erkeley would.
have had 1,728 winners instead of the :[32 which it actually achieved.
At the Swarthmore rate, Berkeley would Iiaveliad 2,790, and the Uni
versity of Michigan, 2,325 awards. At the enormous rate achieved by
Reed ,College of 72 awards alllong 600 students, Berkeley would have
had 3,240fellowships. '. .

D. SUOlI CONCEhTTRATIONHAS COME ABOUT BY THE\~TAY IN1VHICH
THE FEDERAL RESEARCH PROGRAMS AT I-IIGHER EDUCATION INSTI'l'U-·
TIONS HAVE BEEN ADMINISTERED

The objective of federally supported research, whetherby contract
01' grant, is the most research at the least cost.. That this is the present
orientation of the project.system isevidentfrom the criteria used by
t~e}epartments and agellcies to choose 1?roj~lCtp'roposals for suppo~t.

NASA uses the followlllg general gmdelllles inthe selectwn of ItS'
project awards: . . . . . •••. . . ....
.... * * * the technical and programmatic significance ofthe

planned research, the scientific or engineering merit of.the:
proposal, the qualification of the principal jnvestigator and
his institution, and the cost of the project.'.'

. The criteria of theAEe-are 'substantially thersame-asthose of'
NASA:;·>'·;'.·"

* ** In selectiiigproposals.:I'orbasicresear~h,em]lhasls
is ehiefly placed upon the scientifio merit. of the proposal, it~ ..
pertinence t.o the AEC mission, the backgrolllld and e"peI!i" ••..
ence, of the. principal illvestigator(s) ,an<ithe. f~cilities and
other capabilit.ies of the instituti()nsU1:lm~ttingthewil,posal; * * *76 -,' - - ,-,,-,--,,,-------,,', .

..There can be no doubt butthat .these criteria aredefrn.¢d., :for the-.
exclusive.purl'ose'ofpurchasing research. . ,

.'I'M objectiveof bl1yingres"archto.t.he·exclusiOliof other.consider-.

01~~~~fk~e~#;.e~~~:f!~i~~~~~i~frZilli'11~A~~[rid"i~a3li~~~~6~'.....-
the,},a"is @f.t.he·p.oeviolliN·esearch""perience·of iinvestigarors, scientist~,

vsReaponsea (pt. 2), p. 515.
rm Letter to subcommittee dated, Aug. 6, HH).5.
76 Atomic Energy Commission memorandum, "AEC Research Proposal Procedures for

University 'Contracts," prepared for the eubcommtttee.
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'TABLE VIII.-Percentage of winner8; 'Of:,Mtjon'q,~: i~~l,l:~1~,-~Mp'8J !!lJWJU/ ~~z~ ;,quc-
, , 'calatf,reate, degrees::awarded J-96Q-f$3r;irwl,usive \ ". ,,'

,}!, :', .",. :.. ,:' " ;~' ,'.i;' 'J.',' :"': !--:."" .- .," ',,' , ,"' ,M:'\ ';' ",,".__ ,'_" " ,,;pe~d~t,

i~~.~:j~~~~~~~~~+JI
26. ,Case Institute ,oj Techrwl,OU'Y_:-:'::';:""~:"''''7'''-'--''''-:--''''''7~~-':'~'''7''''-;-:::'''''':F'~7'':''':.':t', ,1

~~:'~~~;h~~;:~~8i~~~~_e~~~!~===~S===~========~======~==============ci= .:~~~:29. "Yeshi-va ,University .,._'-'-:.....:...:._-'".:.c__ ..:...,.-'_'-_:..,...,.i..._...'-c.:,'-:_.,..;.'-....:'-'-'-__.;.:__L...;...;."-,,-,' -3. 7.
.go. Davidson Oollege.,., ..,-:-,-:-'-:__..,..,_,..,.,.....,.-;-:_e'--.i....,.:,.--..,i-'-',...'..,'-'-..,,...i ' 3-.5
31. Rensselaer Potuteehmio Institute '_:..:. '- .,__"-____________ 3.5
32. Radcliffe College -'._______________ 3.5
'33.· Stevens'Institute' of Technoldgy'~..:o'.::.ti::':':"',_:...,;_~_:.:.~_,_":_:"'::':'::'_~...:_'.:..';;'j·::.L":'::"':2'..;.",_::",,_I;3.-5
.'34;'. Lawrence. College, .wtseonsin .:...'-'-_'-..:.':'"--.:...'-'-'-_'-....:-·--'-..:.-,..:.:.:.'-.:....:..::.'-..:.-_..:.-_-...:· :'3.4
35. Millsaps College, M:ississipm-,-...,.-:--~-.:,':'"':'"--_':'"--,;--':'",'-:-''-:--:':'""':-':'"-_;T---,..-_;;-, ,3.4
36. Polytechnic Inetitute of BrooklVn "_____________________ 3.4

'37.. rnlane University _-:,- ...,. -:- _;_ _;_"- _.- - - .,-- - - -:- - -:_;_ __: -:- :-:- - - ..,- _-:-- -:_;--:...,. -:- -,- - -:"":-""' __-:- a 3
38.. University of CaUforn;la,: san·:lJ':,anCiSC(L:--~~---~__ ---::".:"~-,':"~~--;:-;-;--;-,...--:". 3',3
29. :C01"nell .University-.,e._.,_---'-'---,-;----'---__:..__,.:.. '- '-'_'-_'_'.:._.:. __"<:"__:-_' ·3-.2

ii:Jifl~~g~~i~~~E~J~i~i;;;;i;;;;;;;;;i~;;;~~;i;;~;;i~;~;i~;;;;~i,i:i
44..,,Oarnegie Institute o!,Teehnology..;...:. ... '__'..;.:.;-'-~:-::.:.:..:'.,:,..:.:.:.-'-·:...-~.;.'-.:..':.·..:.L---..:.:...'.:..-':.:._':.:..:.:_ :2:9

~~.:. ::.~~;~lWni~~~~f;===:=~,==:=,.=;====,============-=,===~'=,=:=:===~:==:.~=~~== ':~:,'~
47, .nartmou~'h .O>lleg~---::..:-:..~!--~-..:-:~:-,---- __ _;_--:,--------':'",-·~,-,..-"7" - -:~~ __ -:~_,-~~ 2::8
48. Williams. 'College, ~assach~~etts- __,-'-7:--,:..-:,---__- __ -:2--'-----;--;.:.',~,--'.:.-.:.--_, 2."8
49.. :Wofford .',Qo~lege------''--.:..,-:_---'-.:....;.'.:..~,,...,_'--...,.'... -·------_--...:'--"-,__:"__:..:,.:...,._'-:" ,2. 6
~p.Occidenta~,:Conege-"7"--'-~':'"-~...,.'-~-~~-~_;~-_,-~~~~~--~--...,.-""'_~~~~""'~~f+~~~,,2.5

It will be noted that only 16 of the instituti~nsonthis list are among
the Federal agencies' major" recipients of science funds (thoseital
icized). Most of thetop.recipientsof Federalfunds.{sh7wnin ap

"Imndil'_table;;A)..ncre.cQnspic."'lQusby~.their".absence;1<om"the..Iist.,.... The,
University ofCalifomiaa~Be<~~]ey,C(}]un'rbia'University;and'anum
bel' of the great State universities are.among those -absent, .On the
other hand-there are 34 institutions on the-lisiwhlch' are mainly' smalf
liberal arts colleges whose excellence in tumingoutJut!,r" scholars"
is negligibly, if .at all, recognized in thedistribution ofFederal' sci"hce
funds. "',"'5;,"'; . . ; . "T;;)'"
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.·It is interesting to note (though no causal relationship necessarily
exists) that of the three agencies AEC, NASA, and Nill, in 1964, NIH
disbursed less of its research and education funds to 25 top-ranking
institutions than did the other 2.'0

The tendency toward concentration of research funds has also been
greatlyaceentuated. in another way. The departments and agencies
have used' their.rincreased research budgets to make larger awards
instead of making larger numbers. of smaller. awards. The NIH dis
tributed $27 million in 2,700 awards in 1955, 'an average of $10,000
per award. In 1964 it distributed $387 million in Toughly 12,000
awards, some $30,000 per award." Over this 10-year.period the amount
of money distributed increased fourteenfold, While the number of
awards increased only f'our times.s- -

In a similar manner the. Atomic.Energy Commission distributed
784 awards in 1957, of which 70 percent were in amounts less than
$20,000. Of the 1,034 awards itmade in 1964, less .than. 40 percent
were under $20,000 and less than 60 percent under, $30,000."

The policy ofusirig increasedresearchfunds mainly .toenlarge the
amounts of awards, rather than their numbers.has also been followed
by the National Science .Foundation, In195~, over 50 percent of its
awards were in amounts less than $10,000. In 1963, only 14 percent
were under $10,000, 'while Tess than 4Vpercentwere under $25,000."
Since 1957, the amourit offunds distributed.by NSF has.increased.ovar
seven times while the number of awards has only tripled."

These figures ·-,also indicate _that ,increases in research -funds have
largely added to the benefits of a favored minority rather than been
dispel-sed in.smallamounts to widen the research base. The National
Science Foundation, for example, in the period .from 1957 through
1964 in which it increased ·the number of its awards ,by a' factorof
7,.·inereased .the number of. institutions' at: which research was, being
done by only 17 percent," Not only, then, are awards increasing in
size.toamuch greater-extent 'than: inrmmbervbut.alsothe proper
tionatelysrnaller number, oflarger awards. are: being given.to an over
whelming. extent to persons affiliatedwith-the Same institutionswhich
have in the past received the. lion's share of the;'research support: .

.RECOMMENDATIONS .-

.. 1. The system of awarding urofeetssheuld be modified /by
adopting edueatlonal eriteria so as to diffuse awards to more
institution~,Jn,wider,geqgraphicaJ area~. . .

The projec.t.·award' is.rand vshould .remainithe backbone of· .onr
research support program,,: It has proved a singularlysuccessfnl
administrative device form.elding the individual initiative of the
scientist and the vast' financial resources of the Federal research pro'
gram.. It has allowed the basic, support.decisionto be madeon the

-1Jasis..of.pp,eqjjj.,~,!?'eig!itjiie_w~.rjt.;){3,j1lQ;g!lS!~_'!':'!'~!Wl· of··eltJ?ertfl·.l'ather
th an ,by·", university administrator dispensing Fooerar:runds;·nIfh:iiS-- .--....--..._.
also reserved to the university scientist the decision concerning how

:soSE:e'ta.ble rv, :p:'·30.
,$1 See ap!lE'.ndd.:l!i:.table B, p. _6'3.
- 82 See appendix; table C, p. 64.
I'JlSee appendix, table D, p. 65.
84 See appendix, table E, p. 66.
85 See ibid.
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much tune he 'wishes to devote to research and how lunch to his profes
sionalduties as ateacher.8 6 But if there is to be a deconcentration of
researchsupport at graduate .institutions in the interest of bridging:
the enlarging gulf. between the quality 'of soienceedueation and. re
search at the largeinstitutions and at the remainderv it isnecessary to
make 'spme alterations in: itspr'esen.t:ad111inistration.

.Moreover, to define with.greaterprecision the criteria designed to
produce excellence in research, or to-call attention to the dispropor
tionate: use of. increased research funds to fund largergrant.s at a few
select institutions is not enough. The departments and agencies should
he charged in defining their. award criteria to, consider the beneficial
effects of research activity on the quality of science education at the
institution where the research is carried on."

In keeping, withIte statutory. charge "tostrenll:then basic research
and, education ,in, the sciences," S8the National Science Foundation

.alone has 'utilized some educational 'criteria in awarding its project
grants. In addition to detailed criteria, bearing on the SCIentific merit
of the project, it considers "the contribution which the research wiII
Dlake to science education and training, particularly at the g-raduate
level. This is generally judged on the basis of proposed student par,.
ticipation in the work." R9

Another factor which the National Science Foundation takes into
account is "the extent to which the research will stimulate the total
science enterprise of the institution.* * *" 90

These very general criteria undoubtedly reflect an effort by the Na
tional Science Foundation to COllie' to grips with the concentration:

. problem. Again, it is of interest to note that in 1964 the NSF con
centrated 40 percent of its research and education fundsat the 25 uni
versities which it mostfavored,while the other: departments and
agencies all concentrated at least 58 percent of such funds at their 25
largest grantees," , ' ,c

. It is, nevertheless, clear from the relatively 'high degree of concen
trationof NSF£ulldsthat the present criteria 'are not sufficient. More
specific guidelines to give greater weight to the educational aspects of
projectawards are needed. -Tn addition,a revision should be made in
scientific criteria which discriminate against ,the small university or
college without justificationvin.tterms .'-of'achieving excellence in
reseFch.. . . . .. •.. .
\~"~either the,missi?1~~ql'iented'·depa.dn1eIi-ts,uiidagcncics 'nor the ~a.~
tional Science Foundation areto be, grea,tlycriticized for an orienta
tion, exclusively or in the main, toward excellence in research in their
Project programs, for.theirprojectfunds.have heretofore been appro
priated-printai-ily-for research. Nevertheless.vthe subcommittee be
Iieves that' in the future there is an imperntive need for-better balance
bgt",een .the. needs of both research and education. Spedfically,ex
,:; iSB:,see'generaIly,' ,Nattonal.'.ic:3.ciem;v:'of- 'Scle-n-ces, ."Federai Support o-fBasle' Research in

",-~,;",.._~-~,,-l~~~,~li~-?§&DW:a:l5l{f~'e!i~~~~:&;:'i:Rfu~:r~~'~~~Wlt~i~'s';'~x'p'~e:s8iii'i;-th'e;-"O'pin'{on<-'ttat-'~res'~a~:cK'4_'
activity was.abso1ntely':necessaryfor ,first-rate :teaching'. SflP. e.g.; Rf.!'i>ponse.'S(pL2),
p]J.l~4., :,11:5,.2:3$" '
;,88 (lLStiit.- 149:

80 Statement of criteria prepare.d by Dr. Lewis Levin, head, Office of Program Develop'
ment and! A-nalysls, Nnttonnl Science Poundatdon, appendix" P. 59;!1'he-subcommlttt>C'
"F~~~ri.~i~~~ that no such formal statement of criteria is in admlnIstraflverrse-.at the

90 Ibid.
.lI1 'See. table IV, p. 3'0.
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cellent research projects should be supported a,t the large universities
(or wherever elsethey may he found) ; but, in addition, a, decent pro
portion of the project money should be awarded on the, basis of sci
'entific excellence and criteria reflecting the contribution of the projeel.
to both graduate and undergraduate education.

To this end, the subcommittee suggests that the following guide
lines 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
scientific 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 attributedto them.

We recomn1end that substantial weight should be given to project
proposals which will strengthen the scientific programs at the educa
tional institutions with which the investigators are affiliated.

. Such a criterion will help to reverse the trend toward research funds
concentration, a reversal which the subcommittee considers of greatest
importance. Within reason, ,those institutions which stan4 to'gain
research experienceand/or to obtain research facilities through the
receipt 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 Isading' institution may already have
all the necessary equipment for a project, a developing institution 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 economic costs of a project'are unreasonable because of the
heed 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 research" sa or similar criteria.

Substantial weight should also be given to project proposals which
win employ undergraduate and gra,dua,te students.

The point was made by many correspondents that research and
:teaching are complementary activities, .a';ld most directly so when
students are workmg; oil a project of original research ill the labora
tory." To realize the full potential of this educational experience,
investigators should be encouraged to maximize the participation of
students in the research laboratory. The neophyte should be admitted
to the science sanctuary.

Dr. James R. Killian, chairman of the Massachusetts Institute of
Technology Corp., testified that MIT has been successful in bringing
undergraduates into research projects." A more general use of under
graduates as wen as graduate students on research projects would cer
tainly strengthen the teaching process, help compensate for the imper
sonality of the large lecture, andmotivate more baccalaureates to con-

ix~x~Jin]]~J.l!~iJ:xtmilling. :withg:r'!eilu.:1t~F:Qrl<. i.lJ..tl!~.physie",l.~ci"p.ces·
! The subcommittee believes that significant ando!t'mfimes deCIsive·'
!weight should be given to these proposed guidelines of aiding educa-

tion and of- employing graduate and undergraduate students in re-
112Nattonaj Science Foundation, "Statement of Criteria," op. cit., appendix, p59.
Il3 See e-g.; Responses (pt. 2);pp. 290-, 4'07, '4:77.' .. .

W Subcommittee hearings, p. 45.
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search aetivity,so that in manycl1S8s receipt ofanawand will hinge
-on the degree of beneficial'effects of such an award on the institution's
science program, and!oron the number of students -gaining research
experience.. Such criteria should not bo..applied on an "othercthingsc
being-equal" basis alone, for such equality seldom. exists. Improve
ment of science education should bea major goal of all project award
'prog;rams and', accordiilglJT, .effects ,of-a project favorable to science
.education should often be of decisive importance. Hany department
'or agency doubts that-it h3S.statutory authorizationto use educational
criteriain making, its awards, thedepf1rtment.or ,agency should prepare
and request suchauthoTIzation.. "

",With the: great, need for. science teachers -and the distressing, desire
of many.srientistj3,to accept only minimal teaching loads, it is irra
.tional.to.add.nnotherburden to:those shouldering the teaching respon
,sil:iility; namely, to. deprive them of opportunities. to receive project
.awards.rMoreover, if a premium is put on, an investigator's carrying
a light teaching .load; this: I?' another' .factor favoring ,concentration
;ofresearchat the large .research-wealthyuniversities where teaching
-burdensnreleast heavy. The experience 'cited by Dr. Burmeister ,of
-the. rejection of a proposal submitted ,by a faculty member rutTrinity
Universitybecause ,of his teaching load, which was considered by the
.National Science Foundation to he too great,indicatesthat such dis
pri:miJ-lation. .does. currently: exist.~5

What is to bogained if a basicresearch projectis completed in 1
'Ye'!cr by a scientist with a rninimatteachingIoad, ata Iarge university
rather than in 2year~by,ascim).tist_with:a,heaviRr,t.eachingloadat a
.college .ersmal! universityi .In basic: research -devoid of immediate
mission and. far removed frcm.thetime pressures ofhigh priority de
.velopment programs, time is l1Qt-:.ottheessmlce,o,..some:edueated guess,.
.moreover, can be-made .of the risk that, the proposed .project will be
.scooped.onmade ,obsolete. if the researchpeciod-is .an "extended" one.
Tihesubcommittee believesthat<'the amountoftime and effort the in
yet;tigatqr::_,¥ill devoteto the work,"> .or-similar criteria, should- be
given weight only in extraordinary eases .inwhich there is. doubt' as
'to the .seriousness of the intent of-the .investigatorvhis workload is
excessive by any reasonable standard, or .there isa SUbstantial risk
.that the project will be. of little value upon the proposed date of
.completion. . ..

Ilup0l't.ant:col1sid.eration,should also be.given to distributing project
awards overa, wider geographic:ar~a.. :TIWiIl1111obility, ofmany under
graduates and the cultural advantages of research to,the locality make
,it imperative that all effort be made to, build up .researoh center, in a
.wide variety of university communities."
..' .There is. no indication .that the, incTeaf!ed:en1plu~sis on .educational
aims by utilization of these, criteria in the selection of projects will
adversely affect the, quality, of scientific research supported by the

'-c~,~_~,~","",",n:rQJ.~,gt;,_~.1Y?:r§Lp.Igg;rll~W-~~,,;·;J~~sn::J~~~:!~}pJ!hJh~~.~li~.tiq!t.fl1J>~~~E9.~.,¥g.~n.~4~~
tion has statedthat more than one-half.of some 2,915propqsals declined
lor ,w,il!ulI'::t'Y:H .tLu,r.iug :1964 wete,:lor,worthwhile projects.which .. would
.haTe beensupportedif more funds had been ava.ilable.r.Tt was also
acknowlsdged that many of the proposals declinedwere.from smaller

95 See supra, p_.3::t_, . .:> .' ..': __ ",.,.,.--.: .. .... ',: "._:C' ,,'

110 National Science' Foundation, "Statement-; ,of, CriteJ;ia,',',op,..ctt., ,app!!.Jlaix, p, ,.'59.
117'See Supra, p. 32,_ . . .. ' .. _- .."'" "'..-,- ,., ., .. ,. "',:',:.•::'< . '.'
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schools "where an award 'would' havegivenvalunble .impetus fa the
scientific program at the institution and 'where a: declination almost
surely had a most discouraging impact."" A substantial shift of
proposal aoceptancescould.be Illude fromlarge research institutions to
'smaller $Cpgols;therefor,e, wit.hout exhausting the supply of meritori-
ous proposals. . . .

Therecommendatiori that educational .factors be incorporated into
.the .project system and given, serious consideration is" not,a: nmvi?:e7"
parture." .TheNational Science Foundationhas ,rth'~~~dy taken.halting
steps in this direction.., It is now time to _,a:(firp!- this initiativeby action

'-~!t~~£et:!&k11~b~~ei>f~~di1io~~~1e~i!il~:s~~~~lr~~t{~~tY~~~h~:,,~~l~~
~. The system of awarding projects-should be modifiediby

making more representative the. panels which judge thesd~l).1;ilic
merits ofproposeq projects. .. . ..•. . .. .. .• .

An additional factor. which may be ofjmportance'in conqentratirtg
research funds is thecomposition ofthe .panels of scientists Who de,
te~mine the scientificmerits.of research proposals. The danger asso
ciated with a narrow selection of panelists from majorrecipi~nt

irtstitutipps .is .asubtle one. As D~.l\Xervin B..FreedlIlan,as~ist"nt
dean of undergraduate education.at Stanford Ulliversity, stated.in a
Je-~ter to the subcommittee: "When it:comes to;s11P_P9r,tirg_}:es~a~cheTs
and research projects, these men are likely to choose in their own
i)11age."" . Thus, a high energy physics panel pomposedofam,,
jority of panelists from major researchInstitutions is likely to rate
lligh _those' ;researchprpjects carried.on insimilar large instftptigI).s.

There is evidence thatfhe scientific .panels are to a highciegree
made up of scientistsfrom the .major research universjties.()f.the
country. A survey ()f.thepresent list of. panelists from which the
National ScienceEoundation draws its advisers shows tlwt of the
~71 members of \',9 advisory .panels,2(j are from the tJniversity of
California ; and the Universities of Illinois, Wiscon~in_,a.ndMichigaIl
A!re representedby from 5 to 10 panelists each ... Qnly113institutions
are represented. Only eight of the panelists represent non-Ph, D.
granting institutions... Virtually all'.paiielists .havethemselvesbeen,
.and some are now, recipients of Federqlxe~earch awards.v'?
. In a study made last year by the Elliott Select Committee, it was
!()uud that "in. an examination of the. composition Of•NIH panels
III the last 5 years ",. '" " 40 percent of the .names occur "gain and
again." The same r.eport listed 10 institutions which in 1960~63

received 38 percentof Federal research funds ; and of the 2,0~2
'.members then IistedofFederal agency grant review panels, 759 Were
on.the faculties of these 10 universities,"?'

The National Academy of Sciences (wore than half ..of whose
university-associated members. arefrom the -same 10"institutionsrw)
<iJ1 'a review of the Federal basic research. ppogram in collegesand
universities publishedlast year stated: .: •

""",,. "':l:')~:>'~"Weare cbnviliced·"ihat"'infusioll: "Of 'newl;l<:;od,~!iiHo:~
=c=""?~'~t11e"sect'lons''aniCpanels'ls'C(;llailcjve''fo::tfle'ma]'n'tWnali(ie'7of·?"··"'''=·===·"'~

,OO"14thAn'uualReport 1964,;' op- cit;;,p.15'. "
W Responses (pt. 2)" n. 221'l.
l~OSee "14th Annual Re-port 1964," op. ett.• pp. 97 et seq.
101 Select Committee on Government Research, "Administration of Research and Devel

opment Grants," Stud,y No. I, 88th Ccug., 2d sess., H;'64, pp- 18-19'.
1102 Ibid.
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chosen by.the'individualinvestigator, Under such an 'anarchic system
gaps are creaked between projects, and importantseientiflc areas .left
relatively underdeveloped:at the; institution.' "Thereis, consequently a
need for an.appreciable amount of unfettered-funds toile given uni
v-ersities to fill tIle interstioes.between disparateprojectresearchactivif
ties. ; " " '), " ;, , ",,:
,:, Thir:dly,.the,NSFJuiade:velopedtheprototype,"f<Jrmnla!',p:mgI:amE;"

which iu fiscal 1964distrihuted $11. million in institutionaligrants
(about 10, percent, of the amount distributed in project awards}. to
institutions .where.T'ederal.: research activity: was: carried on.. ··:This
was done on a formula basis relating the amount of the insritutional
grant-to the amount of the project award funds."'," ,

NlIIalso has a general research, support grant program: through
which it distributed $35 million to educational and research institu
tions, ill (isc~l 1964;.'" NASA, .too, has a small institutional grant
program, .the _sustaining uriiversity program.towhich,.in fiscal, 1£)64, it
obligated approximately $7 million!'.' "DOD andAE:C nowmake no
university,controll~d institutional grants., ",,' ""

The NSF, NUI,a.ndNASA Programs in fiscal 1964 tptaleq .only
approximately $80million.,(The science development, pJ;Ogram did
not make its first granra.until fiscal 1965, when funds totaling $28
million were availableJ" ~hisrepTese~lts"aninconsiderable fraction of
the $1.8 billion spent for research at universities (including their re
search centers), inthes~Il1e year., _ _ _ .:: _ _ __.:: __ ,' ." ~

Thes,ubcoITunitt"",recolllmends llJ1 expanded institutional gr~nt
progralll to be undertaken by all agencies making awards for basic
research." This :program'-'of..institutional' gr,ants~- supplementing"th~
NSF development and."fprmnla"programs,should have thcobjec
~ives of wide dispersipn ?f it substantial volUllle ,of funds in o~der. tp
Improve SClell~e in:;;trnctlOu',to provide incentivesfor able sc~en~t.rst~~
t? remain ator to 'g;o to liberal arts colle!;es andsmall~r 'imiversi~ies;'
and to restore-to the -rnajor-universities '" a measure-of •controlover' 'the
research they undertake. If doubt existsconcel'Iling stat~ltoryauthor~

izationtornaks institutional grants onfhe part,?fany agency, the
agency. should prepare and, request such authorization. ,.. ' ." , ••'

., The Achilles heel of the institutional grant has been the "accredit'!.'
ti?n problem." Dr. Don K. Price, deanof the Graduate School ()I
PublicAdministration, Haryard University, stated the problem well
in testimony before the subcommittee: . '

':.Jf ypu~regoingto rnake grants for general.educatdon, the
only standard, YOUCllin have IS the, general quality of the
institutioris in question, andLo make this decision on. this
basis js' ,equivalent, to. going ..into the accrediting business,
This is really a terrifyillg pro~pect.l1S, , ' ,, '

'.' Thef~ctis that no ope d""ir"" that a department or agellcy under,
f,ake:to 'make f1.. judgriieii1co'ricerning,',t~e, g'cientific'excellellceof-an
academicinstitution.• .'. ',' <~'~;.,_.,.;., ",', ',_, .:',':' ,

,,,Thus, the subcommittee suggests two.obje,ctive· standardswIJ.i"l):.
may be .utilized inawarding,suchgrants.Though these .standards

III 14th Annual Report, 1964, op. ctt., PP. 5-7.
ll:l The formula Is set forth in footnote 116, infra.
113 Information supplied to subcommtttee by·NIH.

. ,ntSubcornmittee,hearings,-__ p, 106; - .
11"; Subcommittee hear-inga..p. 69;.
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that it would "to some extent * * * have the effect of providing a
wider distribution offunds." ice

In the spring of 19()5, the first four awards were announced under
the development program. They went III amounts of approximately
$4 million each to four mstitirtions-e-Washington University, St.
Louis; Western Reserve University and Case Institute of Technology,
Cleveland ; and the University of Oregon, Eugene. That each IS
deserving and will make effective use of the grant funds isnotdoubted,
None of these institutions, however, are research deprived; three of
the four, in fact, rank in the top 40 institutions in terms of Federal
research money received}06

Henry W. Riecken, Associate Director of the National Science
Foundation, testified that the program was geared in part to building
up departments

* * * in an institution that has one or several excellent
departments [but in which] there may be very serious 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 institntion.v" :

.With these objectives, it is clear that the richwrill continue 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 Jagging departments
within already important research institutions. . .

'I'he subcommittee hopes that, as Mr. Riecken.assuredit,the first
four .grante have not defined the NSF'sjntentions; that the agency
willn?t limit, or indeed lise a preponderance of, its program money
to improve science at farge universities with well-established research
prog,.ams; and thatit will move-into the 4-year college group, not
'}al.some point," IDS-but soon.

Secondly, the NSF has undertaken a graduate science facilities pro
gram which for fiscal1960~64grantedapproximately $q()millionto
152 graduate institutions throughout the country ona selective basis.'"
The continuation and expansion of the program will obviously greatly
add in equalizing science faoilities.at.graduate, 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 resea~ch undertaken
there. Some universities receiv~90 percent of their total research
Tunds from project awams.''" Rese"rch is conducted in scientific areas

~05 14th Annual Repor-t 1964, op. cit., PD. 3~ .
. 100 Hon. -Edrth .Green. "~he Federal Go~ernment,and Education," ·88tb,'Cong.; '1st 'sess.,

1963, 'P. 50. In a 1965 survey of untverstts researcb conducted by Industrial Research
ma.gazine-both wasbtnetou University and Western Reserve University, ranked 23d
among recipients. The University of .(J.regon which was the othen. institution in tbe top
40 on Mrs. Green's list was not included in tbe survey. ("1965 I":"R 'Survey, of University'

, 'Resea;rCb;''',"qndustrin1'' Research;" ''Vol:' 7 ;"'-N0;--'4; ''A:»rU-1.9-6l5','1PP'i"4'84'9'): "r-Oase"Institute" ().f' ",

~."cZ",;;;:~;,ft~~l~[1l~~~~~ir~i-s~!?!m~il~I~%~4~f~~~;M~'~'€cl%1~1Pt~"~~~kofh~~]rgt.~Ii~&~'§Al~~~~ttirJ,;~=~~,,"0;7"""v;;;=,,.,
fiscal 1'9'64. See appendix, table A and subcommittee hearings, P:., 156.

10'1 Subcommittee hearings, p. 123. .
lOS rd. at p. 124.
109 Fourteentb Annual Report 1964, op. cit:,pp. :S-12., ;
110 E.g., The University of Oregon received 8,7 percent of its fiscal 19'64 eesearcu funds

rrom Federal sources. Letter to subcommtttee dated May ,24(1965. .
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high scientific standards and helps to induce the selection of
the most original and promising research proposals.':"

The Academy also recommended that younger scientists be given
wider representation on the panels to inject new points of view, a
recommendation with which the subcommittee is in agreement.~~4

The subcommittee recommends that the departments and agencies
..cc·····'Which-l1tilizepanels·for·project·aw"rdsshouldadopt"'policyof.cOln-.c.( ..

'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, Y0llllg-er 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 placed 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 science
-education. . .

3. ,The system of awarding 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 J10t of themselves
be sufficient to restore balance to the research programs undertaken at
-our .universities and colleges. ,,','Large universities .hava receivedv.and
,taa lesserextent will continue to.receive, a higher'proportion .of awards
~han small universities or liberal arts colleges at which undergraduate
teaching claims a high portion of faculty time.

A larger institutional grant program is needed to give direct aid
to institutions which cannot now effectively compete for project
awards. Some iustitutions need to develop a base 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
continueto devote their primary energies to. teaching, need-funds to
increase their staffs so that they can offer talented youug instructors
time off for. research and to procure modern equipment for laboratory
instruction. "

The NSF has already recognized the necessity for institutional aid
to collegesand.univ~rsities,wi'ththree programs. , '

First, the Science Development Program of March 1964 is "designed
to assist selected academic institutions in strengthening significantly
their activities in science and engineering.. The major objective of the
'science development program is to increase the number of institutions
of ,recognized ,excellence in research and .education in the .sciences."
The National Scienco Foundation has stated that despite its intent
to "help to build scientific strength in additioualgeographical regions,"
the $28 million available in the first year (fiscal 1965) was not sufficient
to satisfy "the demands for significant increases in funds in all
geographic areas." But theNational Science Foundation believes

10a National Academy of Sciences, ''Federal Support of Basic Research in'''rnstitutloD.s
of Higher Learning" (1964), p. 2. -

1M Id., at p. 83.
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:provide only rough approximations of an Institution's merit, they do
give some indication; and they avoid any accreditation judgment:
A first standard would be to award institutional grants in propor
tion to the volume of project awards received by an institution, This
.standard is particularly appropriate for institutional grants which
supplement project awarda-»

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 Onthe basis of the percentage of its bachelors of science
who enter graduate school. This standard would be especially ap
propriate for deconcentrating Federal researchsupport by distribut
ing institutional grants to institutions which :assulne a large share of
the responsibility of producing science baccalaureates.

The subcommittee believes that the institutional QTant, today ina
rudimentary stage of development, isa viable and' 'appropriate in
-strument for supplementing the project award system. The NSF
Science Development Program and its "formula" program testify
both to the need 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 institutional
grants into their basic research programs.

116 The NSF has ror several years utilized the following formUla for allocating institu-
-tjonaj grants as a function of project awards. The 1964 formula was : . '

Institutional grants were correlated with project grants to the extent of 100 percent of
the ttrst $10,000 of project research grants, 10 percent of the amount awarded from
~1'O,{)-ol to $1,,200,O(}0, 1 percent of the amount awarded from $1,200,'001 to' $3,OOOjOOO
.and 0.5 percent above $3,'000,'000 to a maximum institutional grant of $1;50,000.

Fourteenth Annual Repor-t,"1964, op. crt., p.6.





VI. THOSE FEDERAL R~SEARCH AND. DEVELOPMENT
PROGRAMS DIRECTED AT SCIENTIFIC RESEARCH IN
UNIVERSITIES AND COLLEGES .HAVE NECESSARILY
NEGLECTED THE SOCIAL .SCIENCES ANDHUMANI-
TI~S ' ..

Educational institutions receiving substantial Federalmoney for
science must have resolute administrators and ample outsidemoney
to maintain a balance betwaenthsnatural sciences .and other. areas. of
instruction. This is not an easy task, .since nearly all Federal .re
search money is earmarked for the naturalsciences, . '.

In the fiscal years 1963, 1964, and 1965, thaphysica.lsoiences-re
ceived 68 to 69 percent of all Federal support of .basic research; the
life sciences, 26 to 28 percent; the social sciences; about, 2 percent;
and all other fields, lessthan 0.5percent.111 • .' .

Since universities and the research: centers they administer are the
'liwipients of about half ofall basic .research-funds; their Federal sci;
ence funds reflect the. general 'pattern-enearly all-for-the •physical
and life sciences and very little for anything-else. , '."

.Dr. Walter. P. Metzger, professor of history at Columbia .Univer
sity, informed the subcommittee that one-halfofthe.operatingbudg
etof .Columbia· University is .supplied'by Federal 'grants; 'and that aI'
most all of such. grants were' committedtothe.sciencese ·'By way of
contrast.. the-humanists at .Columbia receive only: ·a$20,000.annual
gTant which is made by the trusteesof tlieuniversity.P" ": .
.·.. .The subcommittee believes that such. a disproportionate' allocation
of support for the natural sciences will.not 'only be detrimental.torthe
humanities, (including the arts) .and 'Social sciences;' but-in-the long
run will harm the natural sciences as-yell.HarvardUiliversity,

. which has been eminentlysuccessful in maintaining .balance 'among
departments, emphasized in a 1961 study that creative researchand
teaohing.cannotfionrish if the Federal' Government.rdoes-not con
sider the intellectuaLand,academic.diversity which is of' the' essence
ofa university..". . ." ,.,::." .• :' :

. . .' For res~~rch caii' ,he carried or\,effeetiy~ly~the,.fiJ"ihJi
onlyif a mliversitymaintains its.over:he~dijl.anintellect\i~l
and.academio, :as ,,well, n-s,,' U1:t" aql,nhli:str:r~~~~': _sense, -,' _T~is,. _. ~
is the.cas~ for asking theGovernll1enttosllpportl>~sicas. ".
well as applied science, and teaching as well as research.', .It iSH'
no~; "'~ _questio~t()£ askiI)g, 9~e .:G-ovel~nnle~lt "f.or,: moremoney;
but, rather;Qt asking" itHto give its funds-with a«proper.

,,_,__, ,;_,, ~~,:;:,;:_,_;t~g,~rslJ9!,;,t,1jy,HtQ-t~1,t.n~l~tt~J,~1",pt,Jhe-iJUliy'el's;it!y~~~9-F' ," !f' ~ .' ,," _: .-.-.,,, ..,,

:~";;oM_%,-;;:,~~?::N.:tU9A~.i~~~~¢k~::Wo_~rid~tl~iJii;;:~F£'d~raFiFii~as~·;fo~-;rte~:~a.~eh·/::I)k%I~~1it~ht:?::lifi:dLQ'ili1?~~~""'~;;,~;;;_,,;o,",o;;;;""~,
::;Clehtific Actlvities,,,Fjsca1Y.ea,l's 1965,,1,96~; and 196;5," v:oI.:,.xn;r;1l·:12,. '; ,,"',.:.:
'llBRespouSes (pt. 1), p, 57. .. .' ,:', .,;', "';i'>"';·'::' "_';";"""-,-,i,~

1]9 A report to the Faculties and Governing Board,ot',Haryard;Untve.l'sitYi. ';ffal'vardn.nd
t})e Federal Government," 19-61, p. 2::!. " ' .. '- .,- . n' •
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Dr. .Arnold Arons, professor of physics at Amherst College, made'
the same point in correspondence with the subcommittee, citing his
personal experience while advising a Latin American university'
on its educational program for the Rockefeller Foundation.

. • ": * *}'.h~,fo)lp,~'7tiqp, ha1lJeep, .suJ,>J,>Qrtij'g,tJ,e
il))epipa} • ,.

"school-of a youngtuuversity;: .They soonheganto ·seethat·. '.
............/+ 1i\i'sujljY61'!11Yg· tnl\<\hMiMI'sllhl',61'ilJI6:i1e tneYf.'Wel't:Viti'a1Jifig ....,

•their. own.purposes; •In order-to have a thriving,' viablemedi<-
..i /caf sPP;ooJ.th~r~had to l1e a strong :UJ.1iv~rs.itYJsurr\nl"diHgit.,..-

a university with strong faculty In areas besides medIcIne 5tl1!d
with students well educated in subjects other than chemistry
ancl\1iqlogy!'?

Though-the disparity. .betweenrthe ·£il'nds•available to universities
for science-as 'compared- with. those 'lit ·ham]'.for·'the.humanities' has
not Tor.tne mostpartcreated. difl'erencesin basic'pay'scales/"·it has
created vast discrimination in-lucrative 'Slunin~'r:resenrch -~~d,t~abhti1'g
opportunitiesandinotlierperquisitesofsignificance;. _ ' "., , -,

'Federal programs give ·a,monetary. advantage» to -'the .scientist,.
Grants for •summer research .. projects: 'provide'an- ,opportunity .fot
him to augment his salary bytwo-ninths, where>lssimilan'opportlmities
are rarely available to the humanist; •Thus; while a scientist Can spend
his summer doing research. which-freshensandenlivens his mind for
the academic term. ahead, the humanist must find other. employment
whichrnay disrupt or postpone.lrisresearch plans. "": ""':, .. "
,·::Foredress the balance.cYale University,has instituted it program
whereby any instructor or 'assistant 'professor- -infhearts.and sciences
automatically receives,$l·,OOQ·iIj·addition.cto 'his' salary if he' engages
in uncompsnsated.research. ,for at' least 2 months' during. the SUIDIl1er.
!·cNotohly.'are opportunitiesrto.iaugment .his salary: greater for the
scientist. His teaching conditions and facilities are also .often better.
'I'he.scientist.may be teaching 6.hours or less'a week, while his counter
part. in the .artsdepartment. is .teaching.9to12 'hours, ,·The' scientist
may behoused. in.Rrnodern<'scieIice, building,' while the '~'huni,anist"-is

crammed in, 'an ancient, campus rslic..' .And the researcher, in science
may have someone to type his papers, wbileascholar in the arts does
not. '.' I; ,};

The heavy emphasis, on the natural-sciences has led to' changesof
emphasis inotherfields which are of concern. toeducafurs.' .

President Brewster, of Yale University, has pointed-to a subtle
and dangerous influene« of.the heavy concpntratiop, (?f.:Federal funds
in support (1f. cer,tain are~swithin, adisciBline,.sllch. as the ~SF's
concentration on ·pro!>lem~, ..that .can be quantifleclili" the social
sciences.i'" •. Tlte<la:*g~r, is. thatthe r8$earchprojectsundeI,'t.aken by
persOlls working' in the field. will be guidecl by the.OI;>I1?ft,unity to gain

120Responses(pt.2)'I,p;(130.,:._."'"",:_,_:,_,, " ·.i,:'-' ~;1 '''J''',
l2l Butcf~ the following, experienc,e of :Norman,S. Care, .Instructor,,:pepartnlent of

PhilosophY,'Y;ale' University: -"The earning: advantage, 'of tHe. scientist- has also- become
a feature of academic .serertee .tbemselves. .In : one. encounter .. :With,:,a;-'- college .dean J
learned that in his thinking- there are substantial differences between salary ran~s, for
scle,Dtists andJiumantstsr. When, he asked mew,hat,r thought to be 11 dikent-,starting
salary for an instructor inphiloso-phy with a "completed, 'Ph.D",'and 1 replied' with 'What :1
considered a reasonable figure ($7,'500- to $8,:(00); he 'cautioned me "not to 'talk like 'a
phys~clst·.", Responses. (pt. 1), p. 28. . .

..rea -Bee,'14th' Annual' Report, pp; '3~38.
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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 snpport and will bring in
$2,000or $3,000 more income, whereas another must, at worst,
be wholly without research compensation, or at best, take the
chance. of ad hoc 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
structor is for the first time charting his professional course,
but has the least bargaining power because he is not yet visible
to his peers or to public or private patrons who might screen
his proposals.t-"

Dr. David Riesman, of the Department of Social Relations, Harvard
University, warns of the same danger:

* * * It is not so much that the "hard science" depart
ments are being supported, but that the "hard" outlooks are
being supported within every field, including the humanities.
The academic 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.v"

Dr. Robert Lekachman, a specialist in economic history and theory,
resigned this year from the faculty of Barnard College at Columbia
"IJIliversity because of the university's tendency to be "excessively
attached to econometric and mathematical techniques" to the .ex
elusion of "historical and societal" analyses of economic problems.'''

A. RECOMMENDATION

. The subcommittee recommends that massively increased support for
scholarship and for instruction in the humanities and the social sci
ences-by private means, and by Federal, State, and local govern
ments--be accepted as an Important national goal.

xea Responsas (pt. 2), p. 173.
ras.Responsas (pt. 2),p. 389.
:1$ The New York Times, Apr. 24, 1965.





APPENDIX

PRINCIPAL CRITERIA APPLIED BY THE NATIONAL
. SCIENCE FOUNDATION IN EVALUATION OF RE

SEARCH PROPOSALS

. The principaloverall criterion used in evaluation of a research pro
p()sal is that. of its iIltrinsic merit; .i.e., the predictability that the pro
posed/rese"rch, under the directionof theparticular investigator, will
result in significant advancement of knowledge in a field QJ .interest
and imp()rta,llce. A number of subcriteria or factors enter into such
annssessmenr. Thes.e·.jl}clu4~:__ .:

(a) The significance and timeliness .oftheprobtem to be
explored.. . . .

(b ) The soundness of the proposed ideas, concepts, approaches,
...• and methods ; i.e.,"theprob"bIlity that the planned research, Pl'0P
, erly.exeouted.vwil! produce definite answers to previously unan-

swered questions. . ,
. (0) The extent to which the proposed work duplicates or over-
laps with other research in progress or already completed.

, (d) The competence of the investigator to conduct the research
, in a profitable manner as judged by his background, training, ex-

perience, and research productivity record. ' _ .
(e) 'I;hea1UO\1l1t of time and effort the investigator will devote

to the work.
(j) Theadequacy of available facilities, equipment, assistance,

. and 'other ancillary aids needed for conduct of the research.
Account.is also taken of the contribution which the research will

make to science education and training, particularly at the graduate
level, ,. rJ:'.llls is generally judged on the basis of proposed student par-

. ticipati0J;tinthework. The exientt.owhichtheresearch willstimu
l"teAhe ,. total science enterprise of, the .institutdon is an additional
factor. , .,. . ' , ,.', '
. The justification for the financial request is carefully considered in
terms of the total amount asked and Sums budgeted for various cate
gories and items as well as in terms of economy of approaches and
methods to be used. In addition, consideration is given to other sup-
port available to the investigator for this or other project's. . '.

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 are rarely supported
at institutions having highly developed research activity. However,
not infrequently middle range proposals are supportedatlesser insti-

:, •.tutions.,inorder to encourage.·.development .•and.. nnprovement ·of·their.•...",.,.. ,."."', ...,...",,..,,·,., ..,.
"=o"=reseairch.and;instructionfuLprog.rams•.••Similal'1y"'in;cases"of.proposals••,••,.,=.•oo'='"

of substantially equal merit, priority is given to thosefrom the less
well-developed institutions. ...

Source: National Science Foundation. ' Prepared for the sUbconimittJ¢e b)':LouIs Levlri,
Head, Office GfProgram Developmentand Analysis. ' ,;:. -",
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TABLE' A.---c2-The: fJ5 top~ecip.ient8 of"Federal!unds!or:research and for~;cien~f educat:~on. from 5 prfn~:ipal g{J~11,cie8, fi~car year 19,64 1 §
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I

Amo~~ (thousands of dollars)!

NI)3: ;.. 1' DOP.' I' "'.8F' 1 NASA' kEc, I Total

; .'. ...- ·'·338,932 88,779 ;62,542 i 1,4611,714

Hn .~n.~' ",~'m. ~~5;.50i:'I' 57,325 [,43,404 878,819

Institution

1
12
13
9

1::::'::i~:"I""i8'

NiH I'DOD

National tot~l,all ~ducationalill~tit!Iti,;ns~~c.;__-~~ _'.n-----'---~-__ .:__~~_n~_~_n '~ ~_~:L-:_-~I- Int, t/'l;~ I>, 'lUU,-lJU I~~~.;;;

Tota~;: top 25·_~1l~:tit~:tio~iL~:-:~~-~'~n~n~~--~'--,-·~,~"C.:-c,'"n- --~u-.-.-.--~~'-------~~---~~.:.:--~·~--.:-'-::I' :::, ~:.:'!.. :::, ::: ! 1=

, Massacihtiset~'s iDstitut~ ot'TeCbJiology.L ,;__._.__ ~ ~ ~,~_~~:__ 9l{'044, , 6;'267, "" 8,042: I, f 3,158 115,511
University 01 Califomi~--.__-.---~-~~.---_-~-~-~:cu 38,729 19",068 ::',.20; 119, , 6,072, i} 3, 999 87,987

JI~~~~~~i' ~JLlr;~I ..Ji~c',,:
:universityOf.MiChigan_u~-,----~~--~'--,-~-~---~·.-c 13,071 17,642 4,723 4,510 I, 1,749 41,695
Stanford University__----.~~---"U-~---;_7----~uc 12,.398 H.555 lOi.670 2,979 m'_n :n_ 40,602
Harvard University_-"~-U __" ~n~__'~~uC~.~'7~n 21,412 5;852 7,:397" 2,431 ~~-n-~-- 37,092
University of rn.inois.~""-~"----~~~"--u:~.~~~".--,~'~-~ .. ~O, °79 '," 8;:117, 7,573", . 1,184 f 2, 6,08 29,461

gbf~~-~~==== ~ ~~~= ~ ===~ =~== ~~=~ ~~=== ~ ==2= =';,='~ ~ -"~~= ~ ~~~= ~~ ~ (7,(~rs~ ~:~=~ ~= =:== ~= === ~ ~== ~~,== ~ ~ ~}~==~ == ~.:=~.=~ ~.;=~ ==_
Columbia Unh·ersity_n:_~:_.nn .---_u:,-~,"-",. 17,522 -, n~:~n:"'_ 5,9.46 .916 [. 4,679 29,063
Un!versity of Wisconsinuu_._ _.nn u~______ 13,327 - ?,681" ,7,241 1;961:..• 1,691 27,1101
University of Chicago mu nnnnnu__ ,13,43,7 ~i558, -. 4,725. 3;367 t.' 1,276 27,363
University of washington n • h______ 15,,34.1 4;342 .'; 4!316, __" ~-~-c ['. 2,065 26,064
University 01 Pennsylvani.a: .~~-~~n~~---n~:_d. ,13,302 5,352.-, 3,504 ". 1,V7, --i--~----n 23.335

corn~~~nm~E:ll~~~iii~~~~~E~i:::g:·:::·~;~~~: ::::::~':;;t: ···~ii~!i ;;:::;:;:;:: ::k:;~: :::::~~:;~~:
SUNY College ofAgriculturr-QoqieW Ulli-, , )",:,: ',:' '. ;.-? " '. ";' ' ;

. sJ~~tVete"r1D.arycoiie~~com~ffulli~er~ty~. =,:~:==:':==.=-~= '~,~==~===F~=;::. ,~~g =~=====~==== ==t==~~=~~ u _

.University of Minnesota ~ ._~•.c:u_----~-~:-: ':·r 15,350 n ~_._ ::'··. ',4,738 :: 1,111 \, 1,19522,394
U.niver~ity o~-';['eX!ls•..:_'", _n;_~---.,~-~_~-.- __.~-~.n.-..- 12,7}3. :; 4.,456 '::: . 4, 551.. ~-_~"~-~7,~-~~-t- ... "":"""}. 21,780

Mam:UwVElXs.!!y ~ustm nn "_,.-~_ (2,114) --.. ' __ 0(4,.221),,: (4,345) ~._., __""'~~----n •__n~hh.~
M. D,:An!l~rson,HOsPltal and rrllllior,:.cent~.~:: ':", ':"""h"::;' ;:.~:: '.:" .'-; " .:.;.: [

.J~~~~~f~~~i;~~l;I~;.;jj;jjjjj;jji:j~·::: :::::11~lm :::::::;l;l :c•.:..Silli ·~mjjjjjjjj ijl~j:j~·jjj jj;;jjj;;j:j
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Yale University_-- •• -----------m--~-.h---,-"m 13,874 __m_______ 3,705 __Cm______ 3,017 20,596
New York Unlversity, __~ h~_._____ 12,366 3,926 nnm_____ ____________2,082 18,374

RN:;iS~~1ffUt~O{Tooiinoiogy:::::::::::::::=::: .~ ~~~.~~_ -~---i3;ii48- __. ~~~~:_ :::::.:::::: . :~~_ t~:~
Californ1~InstituteofTechnology--"---n-------- ~~~nn_____ 4,611 4,591 909 2,479 12,590
Princeton University n n '~n n_~~_"_____ 3,762 3,410 4,179 914 12,265

St"tl[(~~~l~~~~~;~~~~~yf~:~ity~\ 'll;(f,~l :_~\\;;;;;; ;;;\~:\\;;__ ;;;;;~_~_:~~ ;;~~;;;\_;_: m~~~~~j~~
.xil~~~~b~~:~t~:--._:.===:::::::::::::::::::==: (~~~ :===::==:::: =::::======: :=::===::=== ::::::::=::= :==:=::===::

~~~t~!i:~~l~~\f~~~:~================:::===:= ~~:~~ =======::=== ============ :::::=~=;~~: :===:=~~~~;= HJ~i
!EF~:i]!rf(g~~~~~t':~~~:~::~:~~~~::~~~~ -----iii;- ;;;;::~:':~; ;;;;;:~:;~~: ~:~~~~~:~::~ ::::~~:~::~~ Ull
Purdue Universityn __ nu __~.nnn_n ~._n n __ n __ 2,972 3,553 909 1,106 8, 540

Rensselaer'Polvtechnte Insti61te~m n :'_, __ ~'~~ ~~~_~__ _ ~ 1;'113 1,008 2,121
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·_·1.·'1'-his-table·illustratestcetop.as-rectptents-ror each individual agency only. Hence;
some institutions may receive Federal funds for reseerchrrom i.or the} principal agencies,
yet no amount is shown if their rank falls below the,25 mark. ' '" ,

2 Includes research grants, training grants, traineeships andfellowahtp ewerds, research
career program awards, and conetructaongrents.

8 This list shows total of fiscal year, 1964 contract awards, calendar year 1964 research
grants and equipment grants, and calendar year-1964 title transfers ofequipment; includes
funding of research by contract research centers.

~ Includes research grants and contracts, grants and contracts lor science education,
facilities grants and contracts, institutional grants, and $7,900,000 lor Project Mohole.
Excludes $12,700,0:00 for a variety ofnomesearch activities and funding ofPederalreaeareh
laboratories.

e rsces nct tnctnde-runds [or Jet PrcpulaionLaboratory (California Institute-of Tech-
nology). '" _ """_',' ,!, __.

"Includes amounts for nuclear education and training but excludes amounts for follow
ing university contract, research centers: Ames Laboratory (Iowa State University),
Argonne National Laboratory (University ofChicago), Brookhaven National Laboratory
(9 universities), Lawrence Radiation Laboratory (University lot California), and Los
Alamos Scientific Laboratory (University of California).'-, ~

1 The Atomic Energy Commission provided no breakdown for the University of
California branches and, therefore, no totals are shown for the individual campuses.

~ Includes grants awarded to College of AgriCUlture,. College of Home Econo.mtce,
Veterinary College, of the State Unjveraltyof New York. : .... ..

9 Does not fnoludegrants__to other components of tho state University of New. York
whlchhava been included wtth rotal shown Jor Ocrnell Univcry;ity. - -. ',
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TABLE B.-Number and 8ize:~~fNak6dal1n8titutd8ot lIe'alth research grants to
educationaZ institutions, fi8fJa~ Y(3ar81955~J,.

,
,

Year .'

Number Research Average

•••• . , grants • size

1955__________n_u ____

u

____

n

_______

n

" ________
u __ u __nn 2~ 646 $26,649, 625 10, 072

1956_ ,
______ n_n _______ n _______ _·_____ c ________ n _____n_~__

~r~~~; 31,263, 799 11, 075
1957 _ ____n_ 60,579, 976 12,089
1958 __-_~~~~~~~~~~~~~~~~~~~_~u - - - - - - - - --- -- - --- m_ - ---- a 5;742 a 75, 434,163 13, 137m n'

___'_ C _'-_'_ ._~.___ ~_,c·_'~._." ~ ____
1959__nn ______ ------- _____ u __ n ____~------_-.--~_-.-

n n' 7;158 104,260,293 14, 5651960 _______________ ______ n ____ n_nnn

n'
___ nun

, 9, 152 a 14-7,450,807 16,m196L____________
------_.~--~----j-----~-------~-_._-------~- 10;807 210,510,276 19, '79UI62_____________ _ u_uu ____ u ___ n_n _____ _________ u ______ 12;640 297,948,'OS 23, 572

1963_ 12;'" 348,071,603 27,,<6
1964__-_-_-_-_____-_-_-_-~= ==============__===-======.= ==~ ~_=======-m --- 121'92 387,138,300 30,991",-'

1 Includes all foreign institutions receiving research granta.onnt only: rorelgn universities and colleges.
'I'otal research grant awards to foreign countries averaged 3.7 percent annnelly ($13,000,000) of all NIH
research grants in the 1961-63period. Most of these funds, however..wetJt t.o_ universities and colleges.

2 Data represent Puhlie Health Service, grants and awards. - - .

Source: scrence Information Exchange,



~

~

i
i
~
Io
.~

~

~
~
l"

'"'"~
.~
:0
!ii

- Source: U .S.Atomic Energy Commission;

TABLE C.-U.S. Atomic Energy Commission, research and development at educational institutions, excludi~g iesearch cen~er8, ~8cal years i957':':fJ4

Number cfeontracta .

••

....
Range

1957 1958 1959 1960 ':.1961 1962 "'" 1964

--- . ...
oto $20'OOOn.__n_" __.M __ .n____• ____ n_n______ "U _____________~.-c---~Mh__ •• 546 628 555 625 ....... "15 49' '10 402$20,001 to $30,OOO_____________ u ______ n __________________________ ~ __ h __ • ______ 81 " 124 155 183 205 286 213$30,00J to $40'OOO.n_._._M_________ c_________~.___ ". ________•• ______ ._n_._.____ 36 57 75 ·67 68 122 lI8 10.$40,(Xll to $50,00(1- _______________________________ ••• ______ 0·________ • ____ " ___ U __ 28 3I 36 46 6. ea 7l :77
$50,001 to $100,000_.un n __ un ___ • un __ ".___ un h ______ ._. _ n. __n.___ un __ 48 58 6' 75 80 99 lI6 i30
$100,1101 to $250,000._.__n ____________ n_n_______ nn_n __ n __n_n._n_~_U.¥_ 4l si 64 62

I·
7l 3. 44 48$250,001 to $500,000___ u u n u _______ ¥_~________ ~_____uu ___ u _____ .-_. u ___ u_ ----------2- 2 2

______ n __

u 7 23 26 28Over $500,000__.'____________________________________________ "______nu _________ 1 1 I, 1 18 26 :"27

TotaL ________ n ____ • _______________ u __'__ n.:________ ~________ n __'_n ____ 784 822 '28 '31 1, p24 1,063 1,048 :1,034

_s..:.-',. '



11

11
••.. i ,

1952 1956 1960 1962 191J3 19i14;:,1~t haIf

Size ~f grants ::N~ber AUlounth·, Number Amount Number Amount Number Amount Number Amount ,Amount Number
II of grants of grants of grants of grants ,of grati~'i ';,ol'grants

~1. :'
" $273 295 $1,806 399 $2,366 368 $2,024 380 $2,062 149 $939SO to$10,000_'L_,"_n_h~~~~_~

S10,001to $2QjOOO~ m nm ___ 36 556 342 5,226 '" 13,350 816 12,576 764 13,151 366 6,186
825;001tO$5ObOOO~nmmm 6 195 " 1,719 501 17,158 779 27;172 880 31,291 '" 15,203
850,001 to sro ,000. __________ 1 50 10 607 223 14,136 358 24':'089 486 :33,943 260 18,246
8100,001to $l:50,OOO __m~_n_ ~~~~_W_M_~~~

-~-------.-~
2 240 36 4,274 68 8;137 : ,102 :11,891 48 5,764

8150,001 to $2(>O,OOO~~ •• ___ u_ _nn~n_n_

_nn__nn_ n ___~nnn nnun ____ 18 3,134 28 4;.741 \41
~::'~~'

17 2,899
5200,001 to $250,OOO_m ____ ~. _u~_~u_~_~

-~-~-~-~-~-- -~~"-~-~-~i- -~---~-·250"
12 2,680 21 4,506 ' 15 .

i
, 1,960

$250,001 to $500'~0~.n----~- _n ____n.n nnnnun 14 4,512 18 6,170 16 .'5,,206 , 3,005
$500,001 and;oveLu ____n __ _~_~_~~~_~n

-~~~-~-~-~.~
~~n._nnu

_~·_~~~n~~_ 7 6,966 4 2;:514 .. ." '7 5,134 2 1,754
TotaLll __L___________ 07 1,074 704 9,848 1,989 68,576 2,460 91)~929 2;699 112,84S 1,298 55,M6

li

<;

TABLE D.~Di8tributionof NSF research grants by size of granls,1selected fi~c~~l ;years

[Dollar amounts in thousands)
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counted as new grants. (No adJ~stments have been made' for refunds, cancellations, etc.;
therefore, the data are not comperaoje.or reconcilable with obligations shown in the
budget.) Backup data by program and division are available for 1962 and succeeding
years. : .

Source: National Science Foundation.
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I 'Data for i'952;1956,and 1960compiled by Grants ornce, 1962and 1963tabulated from
list of grants:iin respective NSF annual reports. tst half 1964 tabulated from quarterly
swnmaries cOmpiled by Grants Office. Totals represent basic research grants made by
the fcllowlng :diyisions: Biological and Medical Sciences, Mathematical, Physical and
EngineeringlSci(!Qoos, find Social Sciences. Data exclude institutional grants, graduate
lab development program, and facilities. Amendments to earlier grants have been
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66' RESEARCH' PROGRAMS' aOALs FOR mamR' EDUCATION

TABLE E.-.'.·Nat1onal'Sd&}ipeli'o'll-lula.UO'i~_'T68earchprojects

Year

-+---I~-

Total
amounts
expended':

Number
,':. '::of _'. _.:
;"projects' .

~~~(:
tuttons

Average,
amount

of support
pO'

project I

Average
principal

investigator
salary

supported

1Theile figures ate not. the result of dividing total expenditUies',by'theuumber offprojects. Allowance
has been made tor varying project duration in arriving .ct average amount. of support per project.

a No data, _ . d', "',: ,,::,:,,:-:,,:,:,._. .,

Source: National Science Foundation Annual.Reports~
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DEFINITIONS

:e$lf:f."=""~~~SEc;'3:"A:s'usifd'"iil"tliiS"A:ct;"the"ternr""="=""'"""""'"""""~""~'""=,=,~"'~'"'~~"'=,~'"'""

(1)' "State government" means any of theseverdlStates'ofthe w

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
authority, special district, intrastate district, council of govern
ments, sponsor grouJ? representative organization, other inter
state government entity, or any other instrumentality of a local
government; .

*,' ,( "
(3) "other recipient" means any person or recipient other than

a State or local government who is authorized to receive Federal
" ' assistance or procurement contracts and includes any charitable

. or educational institution'
(4) "executive agencyl, means any executive department as

defined in section 101 of title 5, United States Code, a military
department as defined in section 102 of title 5, United States Code,
an independent establishment as defined in section 104 of title 5,
United States Code (except that it shall not include the General
Accounting Office), a wholly owned Government corporation;
and '

(5) "grant or cooperative agreement" does not include-any
agreement under which only direct Federal cash assistance
to individuals, a subsidy, a loan, a loan guarantee, or insurance is
provided.

USE OF CONTRACTS

;C 503.

;C 504.

fers.

SEC. 4. Each executive agency shall use a type of procurement con
tract as the legal instrument reflecting a relat.ion~hip between the
Federal Government and a State or local government or other
recipient---

(1) whenever the principal purpose of the instrument is the
, , acquisition, by purchase, lease, or barter, of property or services

for the direct benefit or use at the Federal Government; or
(2) whenever an executive agency determines in a s~ecific
~e that the use of a type of procurement can", ct IS
llppropriate. '

USE OF GRANT AOREEJ'lrENTS

SEC. 5. Each executive agency shall use a type of grant agreement as
the legal instrument reflectmg a relationship between the Federal Gov
ernment and a State or local government or 9ther reciei!l!lt whenever

(1) the principal purpose of the relationsliip IS the transfer of
money, property, services, or anything of value to the State or
local government or gther recipient in order to accomplish a pub

-:;j( lic purpose 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
Government; and

(2) no substantial involvement is anticipated between the
executive agency, acting for the Federal Government, and the
State or local government or other recipi~ntduring performance
of thp. contemnlated Rctivitv:C
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USE OF COOPERATIVE AGREEMENTS

92 STAT. 5

Contracts, grant
or cooperative
agreements.
41 USC 506,

SEC. 6. Each executive agency shall use a type of cooperative agree- . 41 USC 505.
ent as the legal instrument reflecting arelatiollship "':tweent~eFE!d- . .....••.0._......•..
i~~~:~ment'"'and,,"8/"StB:te""br"'local~goverIih1ent,"6r~"·'~tH'~~"'!~i·~~~~~~~::~:-'::=~~,~=:·,~::~,",',:_~=:::,~,:~~.~..

(1) the principal purpose of the relationship is the transfer of Transfers.
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

(2) substantial involvement is anticipated between the execu
tive agency, acting for the Federal Government, and the State or
local government or other recipient during performance of the
contemplated activity. .

AUTHORIZATIONS

SEC. 7. (a) Notwithstanding- any other provision of law, each execu
e agency authorized by law to enter into contracts, g-rantor coopera
e a/p"eements, or similar arrangements is authorized and directed to
;erInto and use t es of contract..c; rant a reements or coo erative
:-earnen fe niTa b t IS ct.
: The authority to make contracts, wants, and cooperative agree- Scientific
nts for the conduct of basic or applied scientific research at non. research.
,fit institutionJl..llLhig:heJ:-education,-OLJ!t nemprofit org-aniiahons
ose rima u ose is t.ll.L®1!Auc.L.QL!icil'l!tific researCllSh~n-
u ediscretionary authority,:when it is deemed by fuenead of the

cutive agency to be in furtherance of the objectives of the agency,
vest in such 'institutions or organizations, without further obliga
n to the Government, or on such other terms and- conditions as
med appropriate', title to equipment or other tangible persona]
.perty purchased with such funds,

STUDY OF FEDERAL ASSISTANCE PROGRAlrs
. -- .-.--~

:EC. 8. The Director of the Ollice of Management. and Budget, in
peration with the executive agencies, shall undertake a study to
elop a better understanding of alternative menns of implementing
leral assistance programs, and to determine the feasibility of devel
ng a 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 interested members of the public. Thc result of the study

II be reported to the Committee on Government Operations of the
rse of Representatives and the Committee on Governmental 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 shan include (1) detailed descriptions of the alternative means
nplementing Federal assistance programs and of the circumstances
vhich the use of each appears to be most desirable, (2) detailed

41 USC 507.
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'.
descriptions of the basic characteristics and an outline of such compre
hensive system of guidance for Federal assistance prog-rams, the dcvcl- i
opmentofwhich may be determined feasible, and (3) recommendations ,,:

=~c~=~=,ooncel'Iling""I'r~ngements'tlEproceed·with'tl1:~cfUlraevelOPlnO'ifflfrStfI'Il"="'~'I'='o'='
" comprehensivesystem,.of.,guidance'and-for-such-administrative; 'or'

statutory changes, including changes in the provisions of sections 3 I
through 7 of this Act, as may be deemed appropriate on the basis of the
findings of the study.

GUTD1Uxr,ES

508. SEC. 9. The Director of the Office of Management and Budget is
authorized to issue sup lemental' i er .xetative guidelines to promote
consistent an (' Colen use 0 contract, grants agreement, and coopera
tive agreements as defined in this Act.

REPEALS AND SAVIl\GS PHOVISIONS

effective

501 note.

509.

es.
01 note.
n date.

SEC. 10. (a) The Act entitled "An Act to authorize the expenditure
of funds.through grants for support of scientific research, and for other
purposes", approved September 6, 1958 (72 Stat. 1793; 42 U.S.C. 1891
and 1892), is repcaled, effective one year after the date of enactment of
this Act.

. (b) Nothing in this Act shall be construed to render void or voidable
any existing contract, grant, cooperative agreement, or other contract,
grant, or cooperative a~eement entered into up to one year after the
date of enactment of tins Act. ' ,
(c) Nothmg m thIS Act shan require the establishment of a single

relationship between the Federal Government and a State or local
government or other recipient on a jointly funned project, involving
funds from more than one program or appropriation where different
relationships would otherwise be appropriate for different components
of the project. . ,

(d) The Director of the Office of Management and Budget may
except individual transactions or programs of any executiveagency
from the application of the provisions of this Act. This anthority 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 accompanyingS. 431 (Comm. on Governmental Affairs).
CONGRESSIONAL RECORD,

Vol. 123 (1977): Sept. 27, considered and passed House.
Oct. I, considered and passed Senate. amended, in lieu of S.

431.
Vol. 124 (1978): Jan. 19, House agreed to Senate amendment.
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Federal procurement relationships, and for ether purposes. [H.R. 7691)

Public Law 95-224
;)5th Congress

Be it enacted by the Senate and House of Iiepresentatioee of the
United States of America in Oonqrese aseembled; That this Act be
cited as the "Federal Grant and Cooperative Agreement Act of
1977".

FIXDIXGS AND PURPOSE

SEC. 2. (a) The Congress finds that-
(1) there is a need to distinguish Federal assistance relation

ships from Federal procurement relationships and thereby to
standardize usa ea· the meaninO" of the ]e0'81 jn~tru-

. \V ole reect such relationships; " , ' '.'
-; '2) uncertainty as to the meaning of suchterms as "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-
~s;wd .' . '.,'

(3) the Commission on Government Procurement has docu
mented these findings and concluded that a reduction of the exist
ing inconsistencies, confusion, inefficiency, and waste. is "feasible
and necessary through legislative action. . .

(b) The purposes ofthis Act are-,- .
(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 Government so as to pro-

. :"_>m:;)t.~·,a,:bet{>3L',!.i;f.dc-rsf..alldi-agv:f- ..Federal-spending and -he!p elimi
nate unnecessary administrative requirements on recipients iof
Federal awards; ..

(2) to establish - . e cri eri for selecti ro-
. . . ., the use b the

.-exSCl1tive a@1ides of $!wh·..Hlstrnments, a cleardeftnifion of the
iiiationshills they reflect, and abetter IInderstandingof. the
responsibilities of -the parties; " :'.! ,; '~" .

(3) to promote increased discipline in the selection' and use of
;types of cont-ract, grant agreement, and cooperative agreements
and tt? maximize cOffiHetitiqn in.......tbLaward.of 'contracts and
eJM:Q!!rage.' compet.m,m,..,w)ler.e deeme'La~oPJ;!ate;-inThe "'Yard
of,.grants..and-c.QOpC1'acl_ive-ag·reements; an ... . '----
. (4) to require a study of the relationship between the Federal

Government 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 Federal assistance in carrying out such
programs.

Federal Grant
and Cooperative
Agreement Act of
1977.
41 USC501 note.

41 USC 501.




