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94TH CoNGRESS} HOUSE OF REPRESENTATIVES { REPORT 
'Ed Session No. 94-946 

CONSIDERATION OF H.R. 12566 

MARCH 24, 1976.-0rdered to be printed 

Mr. YouNG of Texas, from the Committee on Rules, 
submitted the following 

REPORT 
[To accompany H. Res. 1104] 

The Committee on Rules, having had under consideration House 
Resolution 1104, by a nonrecord vote report the same to the House 
with the recommendation that the resolution do pass. 
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94TH CoNGRESS } 
'2d Se8~ion 

SENATE 

Calendar No. 846 
{ REPORT 

No. 94-890 

NATIONAL SCIENCE FOUNDATION AUTHORIZATION 
ACT, 1977 

MAY 14, 1976.-0rdered to be printed 
Filed under authoritv of the order of the Senate May 13, 1976 

Mr. KENNEDY, from the Committee on Labor and Public Welfare, 
submitted the following 

REPORT 
[To accompany H.R. 12566] 

The Committee on Labor and Public Welfare, to which was referred 
the bill (H.R. 12566) authorizing appropriations to the National 
Science Foundation for fiscal year 1977, having considered the same, 
reports thereon without recommendation. 
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Calendar No. 844 
~4TH CoNGRESS 

iJd Session } SENATE { REPORT 
No. 94-888 

NATIONAL SCIENCE FOUNDATION AUTHORIZATION 
ACT, 1977 

l\IAY 14, 1976.-0rdered to be printed under authority of the order 
of the Senate of l\Iay 13, 1976 

Mr. KENNEDY, from the Committee on Labor and Public "'Welfare, 
submitted the following 

REPORT 
[To accompany S. 3202] 

The Committee on Labor and Public Welfare, to which was referred 
the bill ( S. 3202) to authorize appropriations for activities of the 
National Science Foundation for fiscal year 1977, and for other pur­
poses, having considered the same, reports favorably thereon with an 
amendment and recommends that the bill as amended do pass. 

I. Introduction 

A. CHRONOLOGY OF THE NATIONAL SCIENCE FOUNDATION AUTHORIZATION 

ACT, 1977 

The following bills authorizing appropriations for the National 
Science Foundation were considered by the Committee: S. 3202, intro­
duced by Senator Kennedy on March 24, 1976 for himself and Senators 
Pelland Mondale; S. 3068, introduced by Senator Javits on March 2, 
1976; and H.R. 12566, passed by the House of Representatives and 
referred to the Committee on March 29, 1976. 

Hearings were held on March first and third by the Special Subcom­
mittee on theN ational Science Foundation. 

The following officials of theN ational Science Foundation testified: 
H. Guyford Stever, Director 
Norman Hackerman, Chairman, National Science Board 
Richard C. Atkinson, Deputy Director 
Harvey A. A verch, Acting Assistant Director for Science Education 
Eloise E. Clark, Acting Assistant Director for Biological, Behavioral, 

and Social Sciences. 
(1) 
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Edward C. Creutz, .Assistant Director for Mathematical and Physical 
Sciences, and Engineering . . 

Alfred J. Eggers, Assistant Director for Research .Apphcat10ns . 
Robert E. Hughes, .Assistant Director. for .As~ronomi~al, .Atrr~osph~nc, 

Earth and Ocean Sciences, and .Actmg Assistant Director for Scien­
tific, Technological, and International .Affairs 
Other witnesses who testified were: 

Margaret Mead, Curator Emeritus of the .American Mu~eum of N~t­
ural History and Chairman of the Board of the American AssoCia­
tion of the .Advancement of Science 

Frank Hereford President, University of Virginia (on behalf of the 
.American Cou'ncil on Education, .Association of American Univer­
sities and National .Association of State Universities and Land­
Grant Colleges) 

Thomas Wenzlau, President, Ohio Wesleyan University (on behalf of 
the Associated Colleges of the Midwest and Great Lakes Colleges 
Association) 

Robert Silber, Executive Director, National Science Teachers Asso­
ciation 

Alan Nixon, Chemical Consultant . 
1 

• • 

James Sullivan, Research Director, N at10nal UounCil for Pubhc As-
sessment of Technology 

Joel Primack, Author, Advice and Dissent 
Jewel Plummer Cobb, Member, National Science Board 
Alonzo Atencio, President, Society for Advancement of Chicanos 

and Native Americans in Science 
William Jackson National Organization for the Professional Ad­

vancement of Biack Chemists and Chemical Engineers 
Shirley Mahaley Malcom, .Spec~alist. in Minorit:y and W o:r_ne~'s Af­

fairs, Office of Opport':mties m Science, Amencan AssoCiatiOn :for 
the .Advancement of Science 
Additional statements were submitted :for the record by: 

Glenn T. Seaborg, President, American Chemical Society 
Walter B. Waetjen, President, Cleveland State Universi~y (o_n.behalf 

of the American Association of State Colleges and Umversities, the 
Association of American Colleges, and the N a tiona! Council on In-
dependent Colleges and Uniyersities) . . 

Franklin D. Hamilton, Associate Professor, Umversity of Tenness.ee, 
Oak Ridge Graduate School of Biomedical Sciences; t~gether with 

Vijaya L. Melnick, Associate Professor, Department of Bwlogy, Fed-
eral City College . . . . . 

Miles Mark Fisher IV, Executive Secretary, National AssoCiation for 
Equal Opportunity in Higher Education, Washington, D.C. 

Correspondence 

Correspondence expressing support and interest in the National 
Science Foundation's gm1eral program for fiscal year 1977 was re­

ceived from: 
Harold Brown, President, California Institute of Technology; Pasa-

dena, California , · 
William A. Fowler, President, The American Physical Society, New 

York, New York 
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H. 0. Schorling, Executive Vice President, California State Univer-
sity, Fresno, California . . . . . 

Calvin W. Burnett, Presrdent, Coppm State College; Baltimore, 
Maryland . 

William Klemperer, Chairman, Department of Chemistry, Harvard 
University; Cambridge, :Uassa~lmse~ts . . . 

C. Peter Magrath, President, Umversity of Mmnesota; Mmneapohs, 
Minnesota . P . 

Richard S. Caldecott, Dean, College of Biological Scrences; u mver­
sity of 1\Iinnesota; St. P'aul, Minnesota 

'Van·en E. Ibele, Dean and Chairman, Research Officers Council, 
Gr-ad nate School, Universi·ty of Minnesota. . . 

R. ,J. Desnick, Associate Professor of Petnatncs and Genetics and 
Cell Biology, University of Minnesota . 

Frederick Forro, Jr., Professor and Head, Department of Genetics 
and Cell Biology, University of Minnesota . 

Douglas C. Pratt, Professor & Head, Department of Botany, Umver-
sity of Minnesota . . 

Dennis W. W ll!tson, Professor and Head, Department of Mrcrobrology, 
Medical School, University of Minnesota 

J. H. vVood Director, Freshwater Biological Institute, College of 
Biological 'sciences, University of Minnesota 

Robert A. Plane, Presdent, Clarkson College; Potsdam, N e.w · ~ ork 
'William R. Simmons, Diector of Development, The Cooper Unron; 

Cooper Square, New .York . . . . . . . 
Donald E. Brown, Assrstant VIce President and Director of Govern-

ment Relations, Hartwick College; Oneonta, N e'Y York . 
Ralph L. Schuman, President, Nassau County, Science Supervisors 

Association, Nassau County, New York . 
Clifford D. Clark, President, State University of New York at Bmg-

hamton; Binghamton, New York . . . 
Frederick M. Binder, President, ,Juniata College; Huntmgdon, 

Pennsylvania . . T • ; 

John vV. Os,vald, President, The Pennsylvama State Dmversrty; 
University Park, Pennsylvania. . . •. . . J 

'Viham G. Bowen, President, Prmceton Umversity; Prmceton, New 
,Jersey . . . . · . .· 

S. J\:funavallie, Professor and Chairman, Chemistry Department, Liv­
ingstone College; Salisbury, North Carolina 

B. BACKGRO"CND 

It is the responsibility of theN ational.Science Foundation (N.s.r:.) 
to advance scientific progress in the Umted States. The NSF carnes 
out this mission by sponsoring basic resea~ch in aU major fielns of 
science and by sponsoring applied research m areas where :esults are 
closely linked to improvements in t~ch:riology and. e~~nom1<? produc­
tivity. The N.S.F. also has the P!Imar:y responsibi~Ity. withm the 
federal goverl_lment :for strengthenmg ~re~ce education In ?rder to: 
ensure the natron an adequate pool of sCientific and technolog-rcal man­
power with greater partici pati<?n. • of mi1lot~ties, women ·and . h~~:ndi­
capped individuals; improve scrence educatiOn to meet the needs of 
a broader range of students; promote public understanding of issues 
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involving science and technology; and improve the general effective­
ness and efficiency of science ~ducatio!l· The N.S.F .. also sponsors: 
seven major research centers; mternatwnal cooperative research ef­
forts; and science policy research and analysis activities. 

Eighty-seven percent fo the N.S.F. program is perfor!fied by col­
leges and universities. This support is a m.ajor determmant of .the 
strength of the U.S. basic research effort and rs the key to the effective­
ness of the college and university sys:tem in expanding fron~ie~ of 
scientific knowledge. More than 1300 academic and n~n-profit mstit~­
tions participate in NSF research and science educatH?n program~ m 
all 50 states and the District of Columbia. In additwn, a growmg 
number of small R&D and other industrial firms are taking part in the 
Foundation's applied research programs, giving a new dimension to 
NSF research support activities. 

In fiscal year 1975, for example, about 18,000 principal !nvesti­
gators-outstanding scientists and . science e~ucators-carned out 
Foundation supported programs wrth the assrstance of more than 
12,000 graduate students and technicians. During that period over 
1650 graduate students held NSF. fel~ow~hips and these yo_ung men 
and women selected 164 different mstrtutwns to pursue thmr educa-
tion in science and engineering. . . 

Seventy-eight percent of the total NSF budget rs deyote?- to basrc 
research-an area in which there has been a 23% declme m overall 
federal support, measured in constant do~l~rs, si_nce fiscal yea~ 1968. 
The 19.5% increase proposed by the Admmrstratwn for N.E?.F. s I?ro­
O'rams in this area will contribute to the effort to reverse thrs declme. 
o For fiscal year 1977 the N a.tional Scien~e Board, the policy making 
body for the National Science FoundatiOn, recommended a budget 
of $852 million which was described by the Director of the NSF as 
follows: "It is a tight, fiscally responsrble prog:ram geared to the ~eed 
to make science and technology full partners m the effort to achreve 
economic growth, a high quality environment, and scientific strength 
in all major fields". 

·when the Office of M:anaO'ement and Budget approved a budget re­
quest of only $802 million ~nd made significant reductions i~ science 
education programs, the Director of th~ NSF ~t~t~d: "I beheve that 
these reductions would cut far too deeply mto activrtres that are of great 
importance for maintaining the contmued capability of U.S. Science:." 
He further pointed out : "The declining perfonnance of students r.n 
science and the increasinO' funotional illiteracy of the general pubhc 
in scientific matters mal~ a substantial national effort in this area 
highly desirable." . . 

The Committee's recommendation of a budget of $832.4 mrlhon for 
the NSF for fiscal year 1977 plus the availability of $10 n;till~on in 
fnnds deferred from fiscal year 1976, will ensure the con'tr~mty of 
science research and education effol'ts. It represents a 2.6% mcrease 
over the Administration's request and will mean that over the last 
five years the NSF budget has increased by an avera;ge of j_ust 7% a 
year. The small increase recommended by the Co~ttee wrll ha':e a 
major impact on the NSF.'s programs devo~e~ to .scrence education, 
programs which have declmed from $120 nnlhon m fiscal year 1971 
to just $55 million (plus $10 million in funds deferred from fiscal 
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year 1976) in the Administi·ation's budget request in fiscal year 1977. 
During this period, support for science education has dropped from 
26% of the NSF budget, to just 8%. 

The $832.4 million budget for the NSF recommended by the Com­
mittee will provide a balanced program and will ensure the continuity 
of research and science education efforts. It will permit the Founda­
tion to sustain scientific strength in the major fields of science, and to 
support research directed to areas were there is a high potential for 
societal benefit or major advances in science. 

II. Action in the Committee 

S. 3202 was considered and reported unanimously, with amend­
ments, by the Special Subcommittee on the National Science Founda­
tion in open session on April 29, 1976. The full Committee on Labor 
and Public Welfare met on May 12, 1976, in open session to consider S. 
3202 as reported by the Subcommittee. The Committee unanimously 
ordered the bill, as amended, reported to the Senate. 

A. SUBCOMMITTEE ACTION 

At the April 29th meeting of the Special Subcommittee on the 
National Science Foundation, the following amendments were con­
sidered: 
An Amendment in theN ature of a Substitute to S. 3202 

This amendment incorporates the recommendations and comments 
of members of the Subcommittee, the National Science Foundation, 
and interested individuals and groups during the hearings and follow­
ing the introduction of S. 3202 by Senator Kennedy on March 24, 
1976. 

The funding levels authorized and the policy provisions of the 
amendment are discussed in full in Section III of this Report, "Fiscal 
Year 1977 National Science Foundation Program." The amendment 
was adopted unanimously. 
An Amendment A~dhorizing State Science, Engineering and Tech­

nology Program 
This amendment was filed by Senator Tunney on April28, 1976. It 

authorized a $10 million grant program to be administered by the Na­
tional Science Foundation, to assist state governments in establishing 
and/or strengthening of science, engineering and technology advisory 
mechanism. The amendment was adopted unanimously, following 
adoption of Senator Stafford's amendment to reduce the authorization 
for the program to $8 million. 
An Amendment Providing .for Employment, Advi:wry and Peer Re­

view Participation by Handicapped Individuals 
This amendment was offered by Senator Stafford to ensure an in­

tensified effort by the Foundation in placing qualified handicapped in­
dividuals in executive positions at the Fountain, on advisory com­
mittees, and on review panels. The amendment was adopted unan­
imously. · 
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B. FULL COMMITTEE ACTION 

(1) At the May 12th meeting of the Committee: the following 
amendment was considered : 
An Amendment Authm·izing Funds for Forums, Conferences and 

lV orkshops Relating to the II andicapped inS cience 
This amendment was offered by Senator .Tavits to broaden the pro­

gram "Minorities and \Vomen in Science'' to include emphasis on the 
needs and concerns of the handicapped. The amendment authorized 
$500,000 for this purpose and re-titled the program "2\Iinorities, 
\Vomen, and Handicapped Individuals, in Science". The amendment 
·was adopted unanimously. 

(2) The Committee unanimously ordered S. ~202, as amended, re­
ported favorably to the Senate. The following table summarizes the 
Committee's budget recomniendations: 

NATIONAL SCIENCE FOUNDATION-FISCAL YEAR 1977 BUDGET REQUEST AND COMMITTEE 
RECOMMENDATIONS BY PROGRAM ACTIVITY 

(In millions of dollars] 

NSF budget request Committee 

Fiscal lear 
recommendation 

Fiscal year 
Fiscal year 976 1977 Fiscal year 

1975 current proposed 1977 Difference 
Budget activity actual plan program program (cols. 3-4) 

Mathematical andiphysical sciences arid engineer· 
180.9 193.4 233.3 233.3 1 ng _______ • ___ • _. _ •••••• ________________ ••••• 

Astronomical, atmospheric, earth, and ocean scien-
219.3 245.0 247.0 +2.0 ces __ _____________________________________ --- 184.1 

Biological, behavioral, and social sciences •• ________ • 104.2 ll0.4 132.3 132.3 0 
Science education. _________________ •••• --------- 74.0 64.8 155.0 1 70.2 +15.2 
Research applied to national needs. __ •• _____ • __ , ••• 83.6 73.6 64.9 68.1 +3.2 
Scientific, technological, and international affairs .• _ •• 24.9 22.2 22.0 24.0 +2.0 
State science, engineering, and technology pro-

0 0 0 8.0 +8.0 gramL _. ___ •••• ,. '. _____ • _ ••••• ·• ____ • __ •• , •• 
Program development and management.. _____ ••••• 37.9 42.6 43.5 43.5 0 

Subtotal, salaries and expenses appropria-
689.6 726.3 796.0 826.4 +30.4 tion •• ______________ •• __________ ••••••• 

Sp ~cia I foreign .currency appropriation •• _______ ••••• 3.6 5. 3 6.0 6.0 0 

Total, NSF. ••••• _._ •••••••• _.--. __ •••••••• 693.2 731.6 802.0 832.4 +30.4 

1 Does not include $10,000,000 of fiscal year 1976 deferrals carried forward into fiscal year 1977. 

III. Fiscal Year 1977 National Science Foundation Program 

A. TITLE I-APPROPRIATIONS AUTHORIZED 

1. Authoriza-tion for Acti,oities of the National Science Foundation 

Mathematical and physical sciences and engineering 
Millions 

Actual fiscal year 1975----------------------------------------------- $180. 9 
Estimate, fiscal year 1976------------------------------------~-------- 193. 4 
NSF request, fiscal year 1977 ____________________________ :..____________ 233. 3 
Committee recommendation, fiscal year 1977 ----~--------------~------- 233. 3 

. The Foundation's budget request for the mathematical and physical 
sciences and engineering (MPE) for fiscal year 1917 totaled $23~.3 mil­
lion. This is an increase of $39.9 million oyer the current fiscal year 1976 
plan. In each area, mathematical sciences, computer sciences, physics, 
chemistry, engineering, and materials research, activities are to con-

\ 
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tinue to focus on fundamental research that may lead to improve tech­
nology and increase options for improving the quality of life. S. 3202 
authorizes the full amount requested. 

Mathematical sciences-the budget:for mathematical sciences will in­
crease from $17.5 million in fiscal year 1976 to $20.9 million in fiscal year 
1977. Continued research support is to be provided for all areas of 
mathematics, including classical analysis, probability, and algebra. Re­
sear~h efforts are also to continue involving the development of mathe­
~aticil;l techniques for application to the solution of problems in the 
~:nologiCal and social sciences, as well as the physical sciences. Emphasis 
IS to be placed on work in mathematical statistics ad the mathematics of 
nonlinear wa_ves. The latter is essential to work with high temperature 
plasmas, optical systems, and descriptions of atmospheric and oceanic 
phenomena. 

. Co!fiputer Sciences-Expanded support totaling $51.8 million, is 
provided for fun~a~ental research in computer science. This is an 
mcrease of $3.3 m1lhon over the FY 1976 level of $12.5 million. In­
crea~ed · empha~is ~s. to be placed on studies aimed at increasing the 
qu~hty and reha~Ihty of computer software, the technical aspects of 
pnvacy and secunty, and computer system fault tolerance. Increasing 
knmyledge of solid state physics and materials properties can provide 
co_ntmuously smaller electronic devices for processing data. Such 
miCro.comput~rs could be used, for example, to optimize the total 
energy usag~ m_ a large building. Increased support is to be given to 
comp~ter scienbs~s who are attemptir:g to determine the best practical 
alg?rithms, that 1s, steps toward solvmg complex problems with both 
ordmary and micro-computers. Support is also to be provided for a 
new research effort on the structure and management of very laro-e data 
banks. o 

. Physics----;S. 3202 provides for a $10.7 million increase in Physics 
R~search wit_h ~he _total of FY 1977 _rising to $54.5 million, compared 
~1th $44.8 1mlhon m FY 1976. Physics research support is to continue 
m el~mentary _particle physics; intermediate energy physics; nuclear 
physiCs; ~tol!nc, molecular, and plasma physics; theoretical physics; 
and graVItatiOnal physics. Recent discovery of the so-called "narrow 
resonances" produced with accelerators has provided new insights and 
at the subnucl~ar level_ can only be examined experimentally with ac­
celerators, whiCh provi~e tremendous co~centrations of energy in very 
small volumes. Incr~asmg costs of electncal energy and tight budgets 
have_ severely ~urta1led_ the u_se of major physics research facilities. 
The mcrease will make It possible to make better use of these facilities. 
Research on plasmas is also to be expanded. Much work remains to be 
done in this rapidly grow·ii).g field in order to provide a firm basis of 
~nowledge for the eventual design of practical fusion reactors-an 
Important step in_ theN ation's quest for plentiful, clean energy sources. 
S. 3202 also provides for the establishment, on a trial basis of an In-
stitute for Theol'etical Physics. ' 

Chemistry_;_S. 3202 includes $42.3 million for fundamental research 
chemistry, $6.9 million more than the FY 1976 level of $35.4 ni.illion. 
Continued support is to be provided for research in all areas of chemis­
try to in~rease understanding of the laws and principles that govern 
the chemiCal transformation of matter. This research provides new 
knowledge on how molecules form, why they assume a particular 
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~eometry or structure, and how interatomic and intermolecular forces 
I~fl~ence the speed and direction of a chemical reaction. The Founda­
tion s. prog:am w~ll cover the entire range of fundamental research in 
chem~stry, mcludi~g ~uch are~s as ch~mical thermodynamics, quantum 
chemistry, synthetic morgamc chemistry, and synthetic organic and 
natural pr?ducts .ch~mis.try, a~ong.others. Knowledge of the structure 
and behaviOr of hqmds IS far mferwr to that of the gaseous and solid 
~tate. Expanded support for research o.n the liquid state is included 
m S: 3202. Catalysis h?lds great prom~se for decreasing the energy 
req~ured to carry out Important chemical reactions and increasing 
thmr rates. Increased research in this area is authorized for FY 1977. 
I_ncreased emphasis will also be given to laser induced chemical reac­
tiOns and to. Improved syntheses .for the prostaglandins which regu­
late m~ny hfe processes and whiCh may be important to future ad­
vances m human health care. 
E~ginee::ing-S. 3202 provides an increase of $8.3 million for engi­

neermg. b~ng.mg FY 1977 'tot1.d to $44.7 million as compared with 
$36.3 milhon ~n Ff 1976. Contmued support will be available for re­
search <;m engmeermg concepts to ena:b~e ~nd~stry to conserve energy 
through reduced c?n~umpt~on ~d ehmmatwn of energy-intensive 
step~. The F oundatH~n s engmee:mg researc~1 will cover all of the engi­
neermg fields and mclude maJor efforts m electrical sciences and 
analJ:sis, enginee:r;ing chemistry and energetics, and engineering me­
cha~~cs. Many flmd pheno~ena occ~r :vith more than one phase pres­
ent, .for exam:prle, the sohd and hqmd components present in coal 
slurnes, the sohd and gaseous components in combustion by flames and 
fly ash in air pollutants, all repre~nt two-phase systems. Incre:ased 
research on the struc~ure and behay10r o~ such systems is required to 
solve some of the ma_J<?r p~oble~ mvolvmg ~nergy and the environ­
!llent. Pattern recogmt10_n Is. pr~vmg 'to be an mvaluable tool in study­
mg. the weruther, the distnbutiOn of natural resources diseases of 
agnc,ultural crops, and automation in industry. Expand~d support is 
provided for research in this field. 

B:y :using ~~earns of.electron:' or X-rays to etch surfaces with high 
preCisiOn, It _Is 'bec.ommg possll:ile to develop extremely small optical 
and electromc deVIces. Further research on these techniques may lead 
to ~mall lasers a~d computers and open the way for optical communi­
cation and other mformation processing systems. 

Enhanced research on turbulent mixing of fluids is to be undertaken 
to better forecrust the properties of jets of pollutants entering bodies 
of wa:ter, or plumes of gases entering the atmosphere from a stack and 
to gam further understanding of the interaction between wind; and 
ocean waves. 

Materials Rese.ar_?h~S. 3202 includes $54.1 million for Materials 
Research,, $7.3 mill!on more tha~ the FY 1976 iJ.evel of $46.8 million. 
Supp<?rt IS t~ contmue for studi~S of the fundam~ntal properties of 
matenals to .mcrease understandmg of the behavior of materials in 
comJ?lex enviro~men1:S ?f technological importance, as well as for 
stu~Ies on materials-limited technologies. Brittleness is a serious limi­
tat10n of ~an:y types of. materi~ls. What causes this and how it can 
be controlled !S the subJect ?f Importa!lt research that will be sup­
ported lby the I_ncr~ased ~undmg. MetalliC glasses are a relatively new 
type of material m IWhich the metal atoms are not arranged in a 
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crystalline structure, but as an amorphous solid. Research on such ma­
terials with unique properties of corrosion resistance, strength, and 
ductility is to be expanded. Superconductivity, the a;bility of some ma­
terials to conduct electricity with no loss of energy whatsoever, is not 
'veil understood and research in this area is to receive increased sup­
port. Many important phenomena occur at surfaces. Such properties 
as catalytic activity, corrosion, and crack formation which occur at 
surfaces will be studied in FY 1977, using new techniques which have 
become available only recently, 

Astronomical, atmospheric, Earth, and ocean sciences 
Millions 

Actual fiscal year 1975---------------------·------------------------- $184. 1 
Estimate, fiscal year 1976--------------------------------------------- 219. 3 
NSl!' rpquest, fiscal year 1977---------------------------------------- 245. 0 
Committee recommendation, fiscal year 1971----------------------·----- 247. 0 

The astronomical, atmospheric, Earth, and ocean sciences activ­
ity supports primarily basic research in several disciplines to increase 
understanding of the physical environment, both on Earth and in space. 
Tho research is pursued through several major programs and projects 
which have the following objectives: To acquire new knowledge in 
astronomy and the atmospheric sciences over the entire spectrum of 
physical phenomena; to arrive at better understanding of the physical 
and chemical makeup of the Earth and its geologic history; and to in­
crease our insight into the oceans-their composition, structure, be­
havior, and resources. 

The Foundation's budget request for these programs totaled $245.0 
in fiscal year 1977, $25.7 million above the fiscal year 1976 level of 
$219.3 million. S. 3202 authorizes $247 million for astronomical, at­
mospheric, Earth, and ocean sciences, an increase of $2 million over 
the budget request. S. 3202 adds $2 million to the budget request for 
oceanographic facilities and support and places a floor of $21.2 mil­
lion under the authorization for this program. The increase provided 
is to be available to meet the increasing cost of vessel operations, which 
resulted in a $2 million deficit in fiscal year 1976. The rising cost of 
fuel has been a major factor in the cost of oceanographic facihties sup­
port, and was cited by the Director of the Foundation as " ... a serious, 
serious problem." 

Astronomical Sciences-This subactivity consists of astronomy 
project support and six National Research Centers in Astronomy. It 
includes research on the solar system, stars and stellar systems and mo­
tions, galactic and extragalactic astronomy, as well as development 
and operation of astronomical facilities and instrumentation. An in­
crease of $5.9 million (fiscal year 1976, $48.8 million; fiscal year 1977. 
$54.7 million) is provided for fiscal year 1977. This increase is to be 
used for expanded research in astronomy by university scientists, new 
instrumentation, upgrading of existing instrumentation, data proc­
essing, and initial operation of the very large array radio astronomy 
facility. 

Atmospheric Sciences-Programs concerned with the Earth's atmos­
phere are atmospheric sciences project support, global atmospheric 
research program, climate dynamics program and the National Cen­
ter for Atmospheric Research. Atmospheric sciences is a discipline in 
which knowledge of physics, chemistry, and biology is used and com-

70-997-76-2 
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bined in different ways to improve understanding of the atmosphere, 
and provide a basis for dealing with atmospheric problems. The $7.2 
million increase authorized (fiscal year 1976, $44.2 million; fiscal year 
1977, $51.4 million) is to be used for research project support for the 
International Magnetospheric Study, for studies of the atmosphere 
and atmospheric pollution, and to prepare for the solar maximum 
period; planning for the first GARP global experiment and certain 
regional experiments; data analysis; acceleration of the climate 
dynamics program; and construction of a staging building for launch­
ing balloon :flights at the National Scientific Balloon Facilitv. 

Earth Sciences-Studies of the solid earth and the ocean :floor are 
pursued by the Earth Sciences Project Support and the Ocean Sedi­
ment Coring Program. Research is supported to obtain basic informa­
tion on the nature, origin, history and behavior of rock formations 
and the oceans' basins. Such information will help in understanding 
the forces that affect the earth's interior and modify its surface. An 
increase of $6.6 million (FY 1976, $25.6 million; FY 1977, $32.2 mil­
lion) is authorized for this program. This increase will permit the ini­
tiation of new research efforts that are part of the U.S. Program for 
the International Geodynamics Project. Emphasis will be given to 
testing of a plate tectonics model of the earth, geochemical studies of 
deep melting within the earth, and earthquake research to support the 
na6onal effort in earthquake prediction and hazard reduction. ·work 
will continue on the International Phase of Ocean Drilling. 

Ocean Sciences-Studies of the Ocean are jointly planned for the 
Oceanography Project Support, the International Decade of Ocean 
Exploration, and Oceanographic Facilities annd Support. The overall 
goal of the Ocean Sciences Program is improved understanding of the 
nature of the ocean and its influence on Man's activities and Man's 
impact on the marine environment. An increase of $8.7 million (FY 
1976, $47.8 million; FY 1977, $56.5 million) will provide support. for 
the joint U.S.-U.S.S.R. POLYMODE experiment, studies of pollut­
ants in the marine environment and the chemical reactions which 
change them into harmful or harmless compounds, continental shelf 
research, and increased operating costs of oceanographic research 
ships. 

U.S. Antarctic Research Program-This program includes environ­
mental research, and research related to mineral and marine resources. 
It is carried out within the context of the Antarctic Treatv and con­
tinues TT.S. presence in that area. The net decrease of $3.9 million (FY 
1976, $48.9 million; FY 1977, $45.0 million) is a combination of sev­
eral factors: nonrecurring costs of $18.0 million for two LC-130R air­
craft which were authorized in FY 1976; the restoration of research 
efforts to the planned FY 1976 level; and increases of $13.3 million in 
operations support mainly due to the transfer of funding responsibil­
ity for DOD and DOT antarctic operation support functions to NSF~ 

Arctic Research Program-This program extends research in the 
Arctic while strengthening and broadening U.S. 'arctic research capa­
bilities. Work is supported in the areas of environmental research, re­
source related research, and socio-economic research. The authorized 
increase of $1.3 million (FY 1976, $4.0 million; FY 1977, $5.3 million) 
provides for expanded efforts in glaciology, atmospheric sciencPs, polar 
biology, earth sciences research, and for a Bering Sea ecosystems 
program. 

• 
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Biolog·ical, behavioral; and social sciences 
Millions 

)lctual fiscal year 1975----------------------------------------------- $1~~:; 
Estimate, fiscal year 1976----------------------------.,----------------- 1 .,· . 
NSF budget request, fiscal year 19-77----------------------------------- . 1a~. ~ 
Committee recommendation, fiscal year 1977 -----------------'---------- 132." 

The Foundation's FY 1977 Budget reque~t _for Biologi~al_, Behav­
ioral and Social Sciences totalled $132.35 m1lhon, $21.9 mrlhon mo~·c 
than the FY 1976 level. S. 3202 authorizes the full amount requested 111 
order to provide expanded research .i~ ar~as re_lated to· energy, the 
envirollllllent food resources, produchvrty, 111flat10n and employment. 

For fund~ment~l research in Physiology, Cellular and Molecular 
Biology, S. 3202 provides $54.3 ~illion,_ $9.6 million ?ver ~he FY 1976 
level. It provides for expande~ biOchemiCal 3:11~ physwl~grcal research 
in plant-related sciences. Par.bcular emphrusts _IS to _be given to pho~o­
synthesis and :r;titrogen fixah?:r;t;. mole.cular bwlogrcal methodologles 
which lead to mcreased sensrtlvrty of measurement and extend tl_w 
ranO"e of parameters; exploitation of opportunities for re~earch m 
gen~tics and differentiation now avail_able ~hrough new ~ell culture 
capabilities; and incr~ased und_erstand111g of hormone actwn and the 
interactions between different klnds of macromolecules. . 

For the Behavioral and Neural Sciences, S. 3202 provides $24.4 nul­
lion an increase of $4.7 million over the FY 1976 total. The research 
effo~t is to focus on key aspects of behav~or anu the nervo~ssysten: du_r­
ing early development; research on b:am strnctur~ and r~s fnnctJ_on m. 
cognitive processes; and anthropologiCal research mcludmg stndres of 
the impact of technology on change 111 nom:·estern ~ultures. . . . 

For Environmental Biology, S. 3202 prov1des an u~cr:ease of $~.4 nul­
lion to a total of $32.5 million in FY 1977. E~pha~rs IS to be grven .to 
studies to advance understanding of population brology and. physio­
logical ecology, tropical biology, aquati~ ecosystems, space-trme pat-
terns in ecosystems and ecesvstem modellmg: . . . . . 

S. 3202 includes $21.2 million for the Socral Scrences,. an mcrease ~f 
$3.2 million over FY 1976. Funding for this P\ogram h3:s been approxi­
mately level for the past two years. Support rs to contmue. f01~ funda­
mental research to increase understanding of how human .bemg mt~r~ct 
and how man-made organizations and institnt~ons functron. Provrswn 
is to be made for: increased study of econonuc theory and advanced 
measurement techniques to analvze inflation, energy, resources, produc­
tivity, and international economic probl;-ms: l_lnd increased support for 
new studies on the changing structure of pohtrcal systems. 

Science education progqmM 
Jfillion• 

)lctual fiscal year 1975------------------------------------------------ $74. g 
Estimate fiscal year 1976---------------------------------------------~ 

NSF budget request, fil:'cal year 1977 -'--------------------------------- 55. 0 Plus fiscal year 1976, deferrals ________________________________________ 10.0 

Total available, fiscal year 1977-----:---------------------------- 65. 0 

Committee Recommendation. fiscal year 1977 -----~--'-~-----------'------- 70. ~ 
Plus fiscal year 1976 deferrals _________________________________________ 10.0 

Total available, fis~al year 1977 ----------------:--------:~-------- 80. ~ 
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The budget request for the Foundation's Science Education pro­
grams ~!Cl!ldccl $55. milli~n of now funding and $10 million of fiscal 
;y~ar 1_91.6 fu;tds d~ferrc.d mto fiscal year 1977, for a totallrogram of 
:p65 tmll.ton. Tho Committee has approved $70.2 million o new fund­
mg, which, together with the $10 million carried forward from 1976 
provides for a total program of $80.2 million for fiscal year 1977 o; 
$15.2 million over the budget request. The Committee has placed fl~ors 
under a number of the authot·izations within this total. 

The goal of the Science Education Program Activity is to "initiate 
and support ... programs to strengthen •.. science education program 
at all levels., .. " as ~lirected in PL 81-5Dy, as amended, Section 3. (a) (1). 
To .accomplish tins goal the FoundatiOn provides. on a competitive 
~aSis, ~upp01t for institnt,ions to improve their capabilities for teach­
mg; smen~e and engineering; for needed innovations in curricula, ma­
terial~, a~d teclu;ol<?g~es for teaching science and engineering. Sup­
p~rt IS given to I.nchv~dua]s to enable them to pursue careers in the 
sCI.en?es and engmeermg. The overall program structure in which 
ex1stmg programs are located has been revised by the Foundation so 
that program results can moro easily be identified and their e:ffective­
~1ess evaluat~d. Continuing efforts to accomplish program objectives 
m more effective fashion initiated during fiscal year 1976 are expect~d 
to receive emphasis in fiscal1977. 

S. 3202 authorizes funds for fiscal year 1977 as follows: 
. Science Manpmver (mprovement-($27.5 million): Funds are pro­

Yid!ld to eneour.a~e highest quality standards in students and insti­
tutiOns by .PrOVIding support :for fellowships, traineeships and other 
s~udent-or1en~d activities; ~o provide continui!lg education for scien­
tists and engmeers; and to mcrease the entrv mto science of women . . . . ' 
mmontles, and the handicapped, historically underrepresented in 
these fields. ' 

S. 3202. pll:l;COS a .floor of $16 mi.llion under programs for "Graduate 
Fellowships m Smeneo and EngmeerinO'" and "National Needs Fel­
lowships". This ":'ill enable th~ I[oundation to more closely approach 
the recommendation of the N abonal Board of Graduate Education 
that the National Science Foundation should be supporting 1,000 
rather thaiJ- 5~0 new fell?wship_ s~3:rts per year. A detailed description 
of the contmumg educatiOn activities and programs for minorities and 
women, and the handicapped, is included in part B. 

Saiene~ EauaationResourees lmprovement-($35.9 million): Funds 
:"re proVI~e:d. to strengthen the science education and research train­
mg ?apabihbes of schools, colleges, and universities, and to stimulate 
th~ mcorpo~tion of new knowledge and instructional strategies in 
science teachmg. · 

S .. 3202 p~aces a floor of $15 million under the program "Compre­
hensive Assistance to Undergraduate Science Education". with the 
further Provision that priority will be given to applications from two­
year and four-year institutions of higher education which do not grant 
a doctor's rleg-ree in science or engineering. 

A floor of $6 million is established for the program "Research Initia­
tion and Support" (RIAS). with a specification that not less than 40 
percent of this amount is to be available on a competitive basis to insti­
tutions of higher education granting doctoral degrees in the sciences or 
engin<>P,rinrr w'hich received research support from the National Sci_ 
ence Foundation during fiscal year 1976 and for which total Federal 
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rese~rch and develop.ment per graduate student in science and engi­
neermg was substantially less than the national average. 

The set-aside is intended to achieve a more equitable and ultimately 
more effective distribution of RIAS awards. A recent NSE' study, 
?On~uct.ed at th~ :r:equ~st of Senator ~a:x:alt revealed that the top 20 
mstitutwns rec01vmg Its support received on a per capita basis for 
their full time grad.uate science and engineering students more than 
$::1,200. At t~le opposite end of the spectrum, a large number of institu­
tlm;s enrolh~g more than 40 percent of the same population received 
a disproportiOnately small share of the total NSF obligation. On a per 
capita basis, these institutions received only $700. 

The RIAS program is aimed at strengthening university training 
a~d r?Searc~_programs ~or Y<?u_ng graduate and postgraduate level 
sCientists. WIthout the 1mpos1t10n of the set-aside the Foundation 
would be likely to award these grants on essentially the same com­
peti~ive basis that it has used on other programs. As a result the 
~on~mu~d coneontrati~n of NSF funding among a limited numb~r of 
mstltubons would be hkely. But, because the major objective of RIAS 
is to improve the e:ffec.tiveness, efficiency, and quality of these pro­
grams for young scientists, and not to make immediate basic research 
contributions, the traditional distribution of awards among sclect 
institutions would not be appropriate. 

The Foundation is left considerable discretion in determininO' eli­
gibility for the set-aside. However. the Foundation is advised to ~·efer 
to S. 3179, introduced by Senator Laxalt, as a guideline for such 
criteria .. The Committee ;viii be monitoring carefully the RIAS pro­
gram w1th the expectation that a departure from the traditional 
funding patterns may result. 

S. 3202 places ~ floor o~ $2 .million under a program of planning 
gr~nts for the de_s1gn ?f Mmonty .Centers ~or Graduate Education in 
Sc1m;ce and Engm.eermg1 the details of which are described in part B. 

E_menoe Edu<:atwn, De~elopment and Researeh-($11.7 million): 
Th1s progra~ lS to I_dentlfy and develop technologies, methods ancl 
course materials tD mcrease the effectiveness of science instruction 
at all educational levels. S. 3202 authorizes the full amount requested 
by the }"oundation. 

A _partia.llisting. of those who ct?ntacted the Committee to express 
partiCu~ar mterest m yre-college smen~e education :programs follows: 
Katherme H. Aratam, Kamehameha Schools, Bermce Paunhi Bishop 

Estate; Honolulu, Hawaii. 
Arnold B. Arons, "Gniversity of 'Washington; Seattle, 1Vashin!rton. 
Al A varez, San Antonio Independent School District, San A~1tonio, 

Texas. 
Law~enee E. Armstrong, Gorham Fayette High School; Fayette, Ohio. 
Edwm A. Boger, 1Vorcester State College; ·worcester, Massachusetts 
Milo K. Blecha, The University of Arizona Tucson, Arizona 
Bill Bliss, Educational Services Center Lynnwood, 1Vashington 
David P. Butts, ,Journal of Research in Science Teaching; Athens, 

Georgia 
Leonard C. Blessing. Millburn Township Public Schools; :\!!ill burn, 

New ,Jersey 
Ludwig Braun; Dix Hills, New York 
0. K. Beatty, Livingstone College; Salisbury, North Carolina 
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1\olla~d B .. Batholome.w, l)e;partment of Geological Sciences; The Uni­
versity of Texas at Aushn, Austin, Texas 

\:.:Villiam · R. Brbwn, Departnient of Curriculum & Instruction,· Nor-
. folk, Virginia · • ' ·. · . . · . · 

Mif;ichell K Batoff, Jersey City State College, Jersey City, New Jersey 
John Butler, Humboldt State University, Arcata, California 
Glenn· D. Berkheimer, Science and ~.i:athematics Teaching Center; 
. Michigan State university; East Lansing, Michigan 
R5chard J. McLeod, Science and Mathematics Teaching Center, Mich-
. .ig\ill. State University; East Lansing, Michigan · 
Jacob W. BlankenshiV, Association for the Education of Teachers in 

Science; Houston, 'I exas 
Robert DeBlasi, New Jersey Science Supervisors Association; Rocka­
. way Twp;, New Jersey 
Ir:ene ;R. Barton, Newington Public Schools, Newington, Connecticut 
Srster Jean Mark Buckler, Board of Education of Marion County, 
· . Levanon, Kentucky 
Ralph E. Bachus; Boulder Valley Public Schools; Boulder, Colorado 
Lawrence Benne, Area Education Agency; Sioux City, Iowa 
Lawrence Buford, Texas Science Supervisors Association, Austin 

Independent School District, Guadalupe; Austin, Texas 
.T. Darrell Barnard, New York University; New York, New York 
John E. Chambers, Governors State University; Park Forest South, 

Illinois 
Pamelia S. Cromer; Lexington, South Carolina 
George Coklas, Minneapohs, Minnesota 
'\Varren Classon, National Science Supervisors Association; Daven-

port, Iowa 
Alan Cram, ,Jefferson County Public Schools; Littleton, Colorado 
.T anet Christianson; Northglenn, Colorado 
Mervin D. Denton; Thomas J. Lawson; Verda McCullough: McComb 

Public Schools; McComb, Mississippi ' 
Elizabeth J. Durrell; Woburn, Massachusetts 
Ken Dixon : Oak Creek. Colorado 
Martha Nell Dodson, Oklahoma City Public Schools; Oklahoma City, 

Oklahoma 
Ric_hard Ebeling, "\Vest Aurora Schools: Aurora, Illinois 
Irvm T. Edgar, Hummelstown, Pennsylvania 
Brenda Forester, Governors State University· Park Forest South, 

Illinois ' 
David L. Fa~le, Marshalltown, Iowa 
Kenneth L. Frazier, North Olmstead Hi!!h School· North Olmstead 

Ohio u ' 

1 

Clifford T. ,Frederickson, San Diego Schools; Encinitas, California 
J a.ck B. Fnedman, Syosset High School; South Woods Road, Syos-

sett, New York 
Peter Finner. College of Environmental and Applied Sciences Gover-
. nors State University: Park Forest South. Illinois ' 
Iva. N~ll Fortenberry~ Monticello High School ; Monticello, Missis­

sippi 
Thomas C. Fitch, Robert L. Fisher, Illinois State Fniversity ·Normal 

Illinois · ' ' 
Science Faculty, Fairview High; Boulder, Colorado 
.Tanet Fleharty, Colorado Springs, Colorado 
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John R. Gamble, Office of the Superintendent of Public Instruction; 
Carson City, Nevada 

F. Raylene Goeken; Denver, Colorado 
Don Gabriel; Brush, Colorado 
S. L. Giuliani, San Diego City Schools; San Diego. California 
Donald K. Goe, Cherry Cheek Schools; Englewood, Colorado 
.James Gemmell, Clarion State College; Clarion, Pennsylvania 
Ric_harcl E. Haney, The University of 'Wisconsin; Milwauke-e, Wiscon-

sin 
Sister Mary Hertrich, Ohio Dominican College; Columbus, Ohio 
Lyle C. Hall, University of "\Visconsin; River Falls, ·wisconsin 
Guy B. Hammon, Emporia Kansas State College; Emporia, Kansas 
Robert E. Holtz, Concordia College; St. Paul, Minnesota 
Jerry G. Horn, Educational Research and Service Center, School of 

Education, The University of South Dakota; Vermillion, South 
Dakota 

Howard J. Hausman; Silver Spring, l\Iaryland 
Harold R. Hungerford, Department of Elementary Education, Uni .. 

versity at Carbondale; Carbondale, Illinois 
Paul Hendrickson, Frazee, Minnesota 
John :W· Butzow, College of Education, University of Maine, Orono; 

Mame 
Joseph E. Goodness, Jr., Maine Science Teachers Association; San-

ford, Maine , 
·wayne B. Jennings, St. Paul Open School; St. Paul, Minnesota 
Clayton H. Johnson, Department of Geologv, The University of Mis-

souri-Columbia, Columbia, Missouri • 
Freel D. Johnson, Shelby County Sohools; Memphis, Tennessee 
M. Lynn James, Department of Chemistry; The University of North-

ern Colorado; Greeley, Colorado • 
Robert .James, Department of Curriculum and Instruction Kansas 

St,ate University; Manhattan, Kansas ' 
Franklin M. Jones, Radford, Virginia 
Terry Kwan, The Public Schools of Brookline; Brookline, Massa-

chusetts 
Kenneth G. Kamps, University of "\Visconsin · Platteville Wisconsin 
Paul .T. Kue;bi~, Tl_te Colora?o College; Colo~aclo Springs, Colorado 
Joseph G. KraJkovich, Pubhc Schools of Edison Township; Edison, 

New Jersey 
Emest Kn~ght, Department of Biology, Eugenio Maria de Hostos 

Commumty College of the City University of ~ew York· Bronx 
N.Y. ' ' 

Arie Korporaal, Los Angeles County Education Center· Downey 
Californi'a ' ' 

James L. Kelly, Department of Teaching, University of Northern 
Iowa; Cedar Falls, Iowa 

J ea~ Krause. _Greeley Publi_c Schools; Greeley, Colorado 
David P. Kielbowick, Science Department, AmbriclO'e Area High 

Sc~ool; Ambridge, Pennsylvania , o 

l\¢.orrr~ R. Lerner, Science ~igh School ; Newark, New Jersey 
\ Jc,tona F. Larsen, Austm Independent School District; Austin, 

'Iexas 
Roger D. Lewis, Educators Consulting Services; Conway Arkansas 
Joyce J. Linton, Westview Elementary School; Denver, Colorado 



16 

William G. Lamb, De.partl?e~t. of .Biological Sciences, Delta State 
University; Cleveland, MISSISSI.PPI . 

Eleanor Longbrake, Toledo Pubhc Schools; Toledo1 Ohw . 
V auglm Larson, Cooper Element~ry School; I~as~mgs, Mnmesota. 
Ed,mrd M. Mueller, Neehah Jomt School Distnct; Neehah, "\VIs-

consin . · u · 
Theresa M. Monaco, Department of Curriculum and Instructwn, m-

versity of Houston; Houston, Texas . . 
Donald··w. McCurdy, Department of Secondary EducatiOn, The Um-

versity of N cbraska-Lincoln; Lincoln, N ebrask3: . . 
Victor j. Maver, College of Education, The Ohw State Umversity; 

Columbus, Ohio . . 
Bernnrd E. Michals, California State College; Bakersfield, C~ldorm.a 
Halr.h J. Miller, Educational Projects Development; Greenville, Ilh-

nms . T~ • ·t f 'V h Lillian C. McDermott, Department of Physics, umversi y o · as -
in o-ton ; Seattle, Washington . . 

Del ~fcNally, Jefferson 9ounty Public Schools, vVheat Ridge Semor 
Hirrh School· ·wheat Ridge, Colorado . 

John,..P. Malia~, American Association of State Colleges and Umver-
sities; Washington, D.C. . . 

Kenneth R. Mechling, Clarion State College; Clanon, Pennsylvama 
'Villima H. Owen ; Englewood, Colorado . . . 
James R. Okev, Department of Science Education, The Umvennty of 

Georgia; Athens, Georgia . . . 
~felba Phillips. American AssociatiOn of Phys1cs Teachers, Stony 

Brook; New York . T • • • • 

Albert P. N ous, School of EducatiOn, Umvers1ty of Pittsburgh; Pitts-
burgh, Pennsylvania . 

Edward P. Ortleb, St. Louis Public Schools and N atlonal Science 
Teachers Association; St. Louis, Misso.uri T • • T 

Lester G. Paldy. Department of Physics, State Umversity of New 
York; Stony Brook, New Y<_>rk . . 

John C. Pittenger, Pennsylvama Department of Education; Harns-
burg, Pennsylvania . . . 

Sister Carmen Preulx-S.P., Rice Memonal High School; South Bur­
lington, Vermont 

Harold Pratt, Jefferson County Public Schools; Lakewood, Col<?rado 
Janet Poduska, Anoka-Hennepin Independent School; Anoka, Mmne­

sota 
Richard ,V. Peace, Prairie School; New Raymer, Co~orado . 
Richard S. Peterson, Utah State Board for VocatiOnal Educatwn, 

Utah State Board of Education; Salt Lake City, Utah 
Francis Roberts, Bank Street College of Education; New York, New 

York 
F .• Tames Rutherford, Department of Science Education; New York 

University; New York, New York . 
David D. Reid, Jefferson County Pubhc Schools, Alameda Senior 

Hi o-h School ; Lakewood, Colorado 
Art Romnes, John Glenn Junior High School; North St. Paul, 

Minnesota 
'Vayne R. Schade, Austin Independent School District; Austin, Texas 
John Stevens, Department of Education ; Montpelier, Vermont 
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Harry F. Syrenne, Massachusetts Association of Science Supervisors; 
South wick, Massachusetts 

Joseph Struthers, Mesa Elem~nt~ry School; Boulder, C~lorado 
Caral Stedman Science AssociatiOn of Tennessee; Nashville, Tennessee 
Larry Small, s'chaumburg, Illinois 
Frank A. Smith, Jr., West Chester State College, Department of Phys­

ics; ·west Chester, Pennsylvania 
Frank L. Sullivan, Biology Department, State College at Salem; 

Salem, Massachusetts 
·walter Saunders, Department of Secondary Education, Utah State 

University; Logan, Utah . . . . 
Kenneth P. Schoonover, Arapahoe County School District; Littleton, 

Colorado 
Marvin G. Spencer, Board of Education of Frederick County; Fred-

erick, Maryland 
.T ohn Strattan Jefferson County Public Schools; Louisville, Kentucky 
Dallas Stewart, Athens, Georgia . . 
Audrey N. Tomera, Department of Curnculum, InstructiOn and Me-

dia ; Carbondale, Illinois . . . 
Michael R. Thompson, Mathematics Department, Highlands High 

School ; Lakewood, Colorado . . . 
Roy Unruh, Department of Physics, The Umvers1ty of Northern Iowa; 

Cedar Falls, Iowa . . 
David Wayne Vargo, Jefferson County Pubhc Schools, Wheat Ridge 

Senior High School; Wheat Ridge, Colorado 
Virginia Way, School District of Adams County; Westminster, 

Colorado 
George L. Uebel, Spring Valley, ·wisconsin 
Rosly "'IV alter, Ginn and Comp.any; Lincoln, Massachusetts. . 
Fmnk 'Ving, Carl San burg High School; Orland Park, Illm01s 
Charles A. "'\Vall, Del-Mod System; Delaware, New Jersey 
Herbert A. 'Volfer, Randolph Public Schools; Randolph, Massa­

chusetts 
Guy 0. Wall, Indiana University Southeast; .New Albany, Indiana 
Janice J. 'Vithington, Jefferson County Pubhc Schools; Lakewood, 

Colorado 
Paul Eugene Wolter, Wadena Public Schools; 'Vadena, Minnesota 
Robert D. 'Villiams, Golden, Colorado 
James 'Veigand, Science Education, Indiana University; Blooming­

ton, Indiana 
Robert E. Yager, Science Education, The University of Iowa; Iowa 

City, Iowa . , _. . 
Henry C. Zabierek, The Pubhc Schools of Hrooklme; Brooklme, 

Massachusetts 
Science and Society-($5.1 million): The objectives of this pro­

gram are: to increase public understa~ding of sc~ence !lnd . tech­
nology; to increase public understa~dmg of pubhc. pohcy Issues 
involving science and technology; to mcre.ase the _Pubhc .understand­
in rr of the role of science and technology m meetmg natwnal needs ; 
and to focus on the ethical and human value implications of sci­
ence and technology : It is designed to increase both the amount and 
quality of communication betwee~ the scientific ~mmunity and the 
public, and to increase the use of sCience by the pubhc. 

70-997-7~3 
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A $1 million floor is placed under the program ot ";Ethic~ and J:Iu­
man Value Implications of Science and Technol<;>gy , I~cludm~ eth~cal 
and value issues arising in the context of physi?a~ science, biological 
science and clinical medicine. A floor o:f $3 million has been estab­
lished ~nder the Science :for Citizens program including an aug­
mented Public Understanding o:f Science Program; the details of 
which are described in part B. · 

Research applied to national needs 
Millions 

Actual fiscal year 1975------------------------------------------------ $83. 6 
Estimate, fiscal year 1976--------------------------------------------- 73. 6 
NSF budget request, fiscal year 1977---------------------------------- 64. 9 
Committee recommendation, fiscal year 1977--------------------------- 68. 1 

The Foundation's program of Research Applied to National Needs 
(RANN) focuses U.S. scientific and technical resources on selected 
problems of national importance for the purpose o~ contributing to 
their timely, practical solution. RANN serves as a br1dge between the 
Foundation's basic research programs and the development, demon­
stration and operational programs of Federal mission agencies, State 
and loc~l governments, and ind_ustry. RANN is coordinated fr:om .the 
program to the project level with the related efforts of these mstitu-
tions. . 

The budget request included $6~.9 n:tillion for Res~arch Applied to 
National Needs, to focus U.S. smentific and techmcal resources on 
selected problems of national importance. S. 3202 provides an author­
ization of $68.1 million, or $3.2 million above the Administration re­
quest. A floor o~ $10 million is placed U?-~er 't.he prog~am of "Earth­
quake Engineermg" and a floor of $2 million IS established for a pro­
gram of Small Scale Research on Advanced Energy Forms. S. ~202 
also specifies that not less than 10 percent of the amount authonzed 
for the program of Research Applied to National Needs shall be ex­
pended to small business concerns. 

The reduction of $5.5 million in this program for fiscal year 1977 
reflects the further phased own ·and shift to other government agencies 
of research in the areas of energy resources, environmental effects of 
energy, and fire research. . . 

Activities authorized for fiscal year 1977 mclude the followmg: 
Resources-Research supported m1der the RANN Resources 

program is to be directed toward improvi?g the N ati<;>n's man~ge­
ment of its natural resources by developmg alten1at1Ve solutwns 
to emerging scarcity problems before the crisis stage is reached 
as it was with petroleum. Resources Systems, Renewable Re­
sources and Nonrenewable Resources are to be addressed. Special 
empha~is in these areas is. to be placed on ~omprehensive analyses 
of mineral market behavwr and alternatiVe renewable and non­
renewable resources· on research to develop now technologies to 
increase the yield ~nd reduce the energy intensiveness of re­
source extraction; on small scale research on advaced energy 
forms· and on research to reduce waste in resource utilization. The 
reduction in funding of this progra.m in fiscal yea~ ~~77 reflects the 
furthec phase down and shift of primary responsibility for energy 
resources research to the Energy Research and Development Ad­
ministration· (ERDA). 
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Environment-Research supported under the RANN Environ­
ment program is to be directed toward enhancing the Nation's 
capability to mitigate environmental hazards, whether natural or 
man caused. This research addresses two major problem areas: 
Managing the Natural Environment, and Disasters and Nat ural 
Hazards. Special emphasis in these areas is to be placed on chemi­
cal threats to the environment and man, regional environmental 
management, earthquake engineering, weather modification, and 
societal response to natural hazards. Responsibility for fire re­
search will be phased down and shifted to the Department of 
Commerce in accordance with P.L. 93-498, and research on the 
environmental effects of energy is being transferred to ERDA. 

Productivity-The basic objective of the RANN Productivity 
program is to support policy reach and experiments wit?- new 
technologies to help improve the productivity of the pubhc and 
private sectors of the economy. 

Research on public sector productivity will focus on the most 
cost effective use of technology, capital, and human resources 
in service delivery, including especially health care, emerg.e~cy 
and welfare services. Research on pnvate sector productivity 
problems emphasizes Advanced Industrial Processes and Re­
gional Productivity Research. This effort will bring to bear 
unique combinations of research capabilities of universities and 
industry, including small businesses, with special emphasis on the 
development and application of advanced technologies and sys­
tems analysis to production processes that are industrially frag­
mented or regionally separated. 

Underlying these efforts will be policy research to improve the 
measurement of public and private sector productivity, to analyze 
the distributional and equity issues involved in the allocation of 
the benbfits of productivity gains, to analyze the effects of govern­
ment regulations on national productivity, and to determine the 
effects on productivity of institutional relationships between la­
bor, management, and government. 

Intergovernmental Science and R&D Incentives-The basic ob­
jectives of this RANN program are to ensure that science and 
technology are effectively integrated into the policy planning, 
program planning, and program execution activities in State and 
local governments, and to test and evaluate selected incentives 
which the Federal Government may properly and effectively use 
to increase R&D investment in the private sector where new tech­
nology is needed in the national interest. 

The Intergovernmental Program element will place emphasis 
on increasing the awareness of public officials of science and tech­
nology issues, experimenting with improved science and technol­
ogy delivery systems, facilitating the replication of successful 
experiments, mobilizing additional science and technology re­
sources in the public and private sectors to work on State and 
local government problems, and increasing the communication 
and information exchange between and across various levels of 
government, Special attention is to be given to the need :for con­
tinuation and/or expansion of the Urban Technology System 
and the expertise and resources it has made available to assist 
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in the identification and solution of problems based on local needs 
and priorities. The Industrial program element will place special 
emphasis on incentives for innovations by small businesses and 
on incentives to accelerate the introduction of new technologies 
and systems in the mining and public works industries. 

Exploratory Research and Technology Assessment-This pro­
gram will support research and assessment efforts to provide 
greater visibility on the longer range social, environmental and 
economic impacts of new technology applications, and to identify 
and analyze emerging national problems which may be avoided 
or ameliorated by effective applications of science and technol­
ogy. Special emphasis is to be placed on research and assessment 
studies of important issues posed by the continuing trends to­
ward a resource-scarce and environment-limited economy. These 
issues include the socioeconomic and environmental impacts o£ 
large scale application of new technologies for low grade ore 
extraction. 

Th.is p;ogram recognizes as a long term trend of potentially dev­
nstatmg 1mportance, the tendency for the economy to become "closed 
cycle" because of the increasing requirements for reuse and renewal 
of resources. This trend demands a much deeper understanding of 
the opportunities for and consequences of using science and technol­
ogy for the effective operation of such an economy. The Exploratory 
Research and Technology Assessment program, under RANN, is well 
equipped and situated to deal with this significant emerging national 
problem. · · 

Scientific, technological, ana international affairs 
Millions 

Actual fiscal year 1975------------------------------------------------ $24. 9 
Estimate, fiscal year 1976--------------------------------------------- 22. 2 
NSF budget request, fiscal year 1977--------------------------------- 22. 0 
Committee recommendation, fiscal year 1977----------------------------- 24. 0 

The Scientific. Technological, and International Affairs activity 
( STIA) collects data, supports research, conducts studies, administers 
international science activities, and undertakes science and teclmology 
policy analysis, providing advice on how science and technology can 
better meet national economic and social objectives. This activity in­
cludes International Cooperative Scientific Activities, Science Infor­
mation Activities and a new program group-Science Assessment, 
Policy and Planning-which contains Science Resources Studies, Pol­
icy Research and Analysis, and NSF Planning and Evaluation. 

S. 3202 includes $24 million for Scientific, Technological, and Inter­
national Affairs, an increase of $2 million over the budget request. 
The increase is provided to strengthen the ability of the Foundation 
to discharge its responsibilities under the National Science and Tech­
nology Policy, Organization, and Priorities Act of 1976. The Office of 
Science and Teehnology Policy being established within the Executive 
Office of the President will be relying heavily on the manpower and 
funding data base which the Foundation has assembled, as well as on 
the additional information sources and staff resources of the Founda­
tion. S. 3202 recognizes that additional funds will be required for 
these efforts. 

Major program elements authorized for fiscal year 1977 are: 
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International Cooperative Scientific Activities-[$8.7 million}., 
The main emphasis of this subactivity will be to foster interna­
tional eooperation between U.S. scientists and their foreign col­
leagues through its support of U.S. participation in joint research 
:;ti~d exchange aetivities. There will be new regionally oriented 
JOmt programs as well as increased support of the 21 cooperative 
programs :for which the Foundation is responsible and the grow­
ing scientific and technological activities of the Joint Cm;1mis­
sions f?r Eeonomic Cooperation. In addition, increased support is 
authonzed to eover rising costs of participation in international 
organizations. and expanded dollar support for Special Foreign 
Currency proJects. 

Science Information Activities-[$6.0 million]. This sub­
actiYity will s~i1m_1late and suprort ~fforts to ~mprove accessibility 
and use of scientific and techmcal mformatwn. Although no in­
crease in total funding is provided, $200,000 will be reallocated 
from the program's applied researeh support to stimulate in­
creas.ecl basic research on the proeess of information transfer. 

~c1e_nce .1~s~ess~1~nt, Poliey, and Plam_J.ing-[$9.3 million]: The 
obJective o:.: tne t-ic1e~ee Resources Studies [SUS] program IS the 
development and mamtenance of a current factual and analytical 
basis for planning and policy formulation in the area of science 
and technology resources. ~\.n increase of $400,000 is proYicled to 
better enable SRS_to fulfill its statutory responsibility in the area 
o~ manpm:'er stuch_es. The Poliey Research and Analysis program 
will exami;l~ the _Impact of science and technology on the full 
ran1t~ of natwnal mtorests a~d develop policy option ,analyses re­
g~rdmg relevant Federal actions. NSF Planning and Evaluation 
will s~pvor;t re~e!lrch and analy_sis desif,rned to strengthen the 
Founc,atwn s ahihty to plan and1mprove its proo-rams and man-
agement activities. o 

State science, engineering, ana technology programs 
Millions 

Actual fiscal year 1975-------------------------------------------- o 
Estimate, fiscal year 1976_______________ ---- o 
NSF budget request, fiscal year 1977 ----===========================-=- 0 
Committee recommendation, fiscal year 1977 ------------·------------=-= $8. 0 

S .. 3202 authorizes $8 million for a program of "State Science, Engi­
neermg, and Technol?gy Progr~~:ms": This program ·will prov{de 
gran~s to State executiVe and legislative branches for establishment 
of science and technology offices to enhance the ability of State o-overn­
me~ts .t? apply sciencE?, engineering, and technology to the 1~eds of 
their citizens. The details of this program are described in part B. 

Program aerelopment and management 

Millions 

i~~~~~~c~~~~a;e;;
7

~976============================================ $~~:~ 
NSF D_ndgct reqnE>st, fiscr"l year 1977---------------------------------- 43. 5 
Committee recommendation, fi,;cal year 1977--------------------------- 43. 5 

Th~ Program Devel?pment and Management (PD&M) activity 
provides for the operatiOn, support, manao-ement and direction of all 
NSF programs and activities and includes the salaries and operational 
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expenses o£ NSF staff and the National Science Board. $43.5 million 
was requested for this activity in fiscal year 1977. S. 3202 authorizes 
:the full amount requested. 
. The $43,500,000 provided for this activity in FY 1977, although an 
mcre!'tse of $1,~30,q<)O over the fiscal year 1976 level, will only be 

• sufficient to mamtam the FY 1976 level of overall operation in sup­
port of 1,300 permanent positions. 

The overall increase includes $830,000 for: staff compensation· staff 
>and c~nsultant travel resulting.from increases in per diem and trans­
portatiOn rates; space rental; mcreased costs of contractual services 
.)provided on a reimbursable basis by other government agencies 
(GSA, Feder~l Audit Agency, ~tc.); equipment rentals; communica­
tions and eqmpment other cost mcreases of goods and services. Also 
an amount of $50,000 is included for a full year personnel compensa~ 
tion and related costs of ten positions to staff and manage the NSF 
portion of multi-agency joint Commission Activities for development 
and implementation of cooperative science programs in the middle 
East and India. 

2. Program Administration 

(a) Acknowledgement of Support and Responsibility for Findings 
·whenever any material is published which is based on or developed 

under a project assisted by the National Science Foundation, S. 3202 
requires that it must be accompanied by an acknowledgement of that 
support and a statement as to whether the author(s) or the Founda­
tion is responsible for the findings, opinions, conclusions or recom­
mendations contained in that material. 

At present, the Foundation expects a "disclaimer" and acknowledge­
ment of support to appear in such material. However, the requirement 
has not been applied uniformly and has become an issue in connection 
with materials which address issues of potential controversy or signif­
icant relevance to public policy issues. 

The following language is recommended to carry out the provi­
sions of this requirement of S. 3202. 

This material is based upon research supported by the NSF 
under Grant No. (Contract No.) ------; 

and i',! 
Any opinions, findings and conclusions or recommendations 

expressed in this publication are those of the author(s) and 
do not necessarily reflect the views of the National Science 
Foundation: 

Any opinions, findings and conclusions or recommendations 
expressed in this publication reflect the views of the National 
Science Foundation. 

(b) Dissemination of Reports through the National Technical Infor­
mation Service of the Department of Commerce 

S. 3202 directs the National Science Foundation to arrange for the 
disse_mination of all substantive technical reports, including policy and 
apphed research material, through the National Technical Informa­
.tion Service (NTIS) of the Department of Commerce. This dissemi­
nation to NTIS must occur within sixty days of the receipt of reports 
or of the notification of their completion. 
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The dissemination of these reports through NTIS, which makes 
available reports and journal articles descnbing the results of the 
Federal Government's research, development, testing and evaluation 
program, will improve the availability of and access to results of 
Foundation-funded research. It is expected that this requirement will 
be of substantial assistance to federal, state and local agencies &nd non­
profit organizations seeking research results and findings for use in 
understanding and resolving issues and problems with significant sci­
entific and technical components. The requirement is designed to sup­
plement existing efforts to ensure that the nation realizes the greatest 
possible return on its investment in research supported by theN ational 
Science Foundation. 
(c) Reports on the Utilization of Applied Research 

Research funded under the Directorate for Research Applications 
(RANN) must ultimately be subjected to a criterion for success or 
failure quite different from that employed for traditional basic 
research. 

A basic research project is deemed to "succeed" if it meets the 
standards set by the scientific community, for example, that the data 
collected be accurate and useful, that the theoretical model be mathe­
matically consistent and capable of accounting for some body of experi­
mental data. The object of the applied research funded by RANN is 
not only to advance the state of knowledge in a field, but to hasten 
the application of such knowledge to the realistic solution of impor­
tant practical problems. As such, the research is to be judged, not 
by scientific criteria alone, but also in terms of its practical utility. 

This change in emphasis is a subtle but very important one, and 
distinguishes RANN from the other National Science Foundation 
research directorates in many substantive ways. For example, RANN­
sponsored research is u!:"ually focused on a "customer", or user, at 
whose needs, desires, and limitations the research is necessarily di­
rected. The RANN researcher, while being required to meet the usual 
standards for scientific and teclmical competence, cannot afford, and 
must not be allowed, the luxury of defining his own problem, and 
solving it to his own satisfaction and that of a few colleagues work­
ing in the same area. Research problems and constraints are largely 
externally defined, and success or failure must be judged at least in 
part by "customer satisfaction". 

Recognizing the foregoing considerations, S. 3202 requires that 
recipients of RANN funds must file with NSF a Utilization Report, 
within one year of the completion of the grant or contract. In requirin~ 
this report, the Committee recognizes that the likelihood of "success' 
of any individual research project in terms of clearly definable utiliza­
tion within one year is not high. Indeed, were it otherwise it might 
be an indication that the RANN management was not being sufficiently 
imaginative in funding speculative research. The Committee feels 
strongly that it is not the proper function of government to fund "sure 
things", particularly in the area of applied research. Such funding is 
better left to the private sector and the profit motive. Thus, it is to 
be expected that in the area of high-risk, innovative research, the 
projects which are of immediate and direct utility will necessarily be 
a small fraction of the total. Nevertheless, the Committee feels that it 
would be instructive for the Foundation, as well as a useful oversight 
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function, to examine, one year later, the practical effects, if any, that 
a particular piece of. research has had. 

The Committee emphasizes that the Utilization Report called for in 
this bill need not he lengthy or complex. It should address the degree 
of utilization of the research1 and the· uses which it may find in the 
future. It is understood that.this report will be submitted to the Foun­
dation, and that it will be available for examination by the Congress 
ancl the public. 

The Committee furthc:r,- feels that although emphasis is properly 
placed on research utilization as a criterion for the evaluation of 
applied research projects, it is not the only one. The danger of exces­
sive caution in the choice of applied research projects to be funded­
with the aim of maximizing the probability of utilization-are as 
real as that of funding inherently impractical projects of high scien­
tific interest but no likely utility. 
d. Feasibility Study of "Blind" Peer Review 

S. 3202 directs the Foundation to initiate a study of the effect of 
evaluahng proposals by a "blind" peer Teview system, in which the 
identity .of the researcher originating the proposal is not made known 
to the reviewers of that proposal. The Committee suggests that an 
effective way to carry out such a study would be to choose at random 
a reasonable number of incoming proposals in various fields, and per­
farm "blind" reviews on them in parallel with the usual review process. 
Although such reviews would not be used in the actual evaluation of 
the proposals for purposes of determining whether or not to fund 
them, the results obtained by the two methods could be easily and 
quickly compared in this way. 

B. TITLE II-NATIONAL AND INTERNATIONAL NEEDs AND REsOuRcEs 

1. INTERNATIONAL SCIENTIFIC RESEARCH, EDUCATION, AND POLICY 
ANALYSIS 

The National Science Foundation is uniquely qualified to help in 
focusing the scientific and technical resources of the Nation on inter­
national food and nutrition problems. It is in close touch with the fin­
est reseachers and research facilities in this Nation. It has access to 
the Nation's best scientific and technical talent. Over its 25-year his­
tory it has supported basic research which has led to significant ad­
vances in our know ledge here at home and has strengthened the po­
sition of the United States as a leader in the "\Vorld scientific 
community. 

The National Science Foundation has the authority under its ena­
bling legislation to initiate and support scientific activities that bear 
not only on domestic problems but that deal with problems that beset 
other societies or that are international in scope. This authority was 
granted not only to insure that our Nation and our scientists coud 
benefit from scientific facilities a:nd developments abroad, but to in­
sure that the scientific and technical expertise of this country could be 
made available to other nations and to the global community in 
general. 

S. 3202 directs the Foundation to exercise fully its authority to 
initiate efforts to focus scientific and technical resources on interna-
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tional food and nutrition problems a~ a priority area within its overall 
mission to promote the progress of sCience. . . . 

Most of the Foundation's existing international cooperative .actr:VI­
ties and bilateral agreements (primarily for the ex~hang~ of ~mentlfic 
and technical information between U.S. and foreign s~Ien~Ists) are 
now administered by the Fou_ndation's directorate for Scientifi~, Tech­
nical and International Affairs. In the case of the U.S.-U.S.S.R. co­
operative ao-reements for the conduct of joint research, the Founda­
tion is the lead agency. The Foundation a~so awards grants under a 
program fund~d by tl~e Agency for Int.ernatiOnal Developme~t. ( AIJ?) 
to send Amencan scientists and engmeers abroad to participa;te m 
research tea chin a and conferences in order to hasten the econ~:muc d~­
velopme~t of the''host country. This is the Scientists and Engmeers m 
Economic Development program (SEED). 

One impetus for the Committee:s decisi.on to broa~e~ ~h~ Fo.unda­
tion'::; activities and to uro-e that It exercise greater ImhatiVe m the 
develoiJinent of new prog;'ams was tl~e June 1975 N ationa_l Academ~ 
of Sciences interim report, "Population ,and Food: CruCial Issues. 
One of the recommendations contained in the report suggested that: 

To assist developing nations in a~hieving their goals, the de­
veloped nations sho~l~ increase _their support. of efforts of the 
"Cnited States to stabilize populatiOns and e:tforts.a~ready addr~ss­
ed to control and eradication of disease, to nutntwnal educatwn 
and research to research on human reproduction, and to develop­
ment and di~semination of contraceptive materials and informa· 
tion. 

In testimony before the Committee in March, 1976, Dr. Margaret 
Mead addressed the need for developing transnational, transcultural 
and transregional capacities noting: 

\V e now have the experience to provide first class research an~ 
trainin« in the international field, with reference to communi­
cation technical interchanO'e of all sorts, and the attainment of 
consei;sus in the area of i~ernational cooperation ... 

The Committee expects that the following activities will be em-
phasized by the Foundation pursuan~ to th~s S~ction of S. 3202: . 

(1) providing support for U.S. sCie~tists .to work .abroad m 
laboratories ana research institutes deahng with these Is~ues;. 

(2) building the capacity of U.S. institutes to 3:pply Its sCien­
tific and technological developments to world agricultural prob-
lems; . 

( 3) increasing the effort within N~F to res~arch ag_ncultural 
and nutritional problems of cross-natiOnal and mternat10nal con-
cern· · 

( 4) increasing efforts in NSF'~ basic and appli~~ research pro-
grams or relevant resea~ch in agncu_lture. a:n~ nutritiOn;. . 

(5) assisting developmg natwns m utihzmg non capital-mten-
sive technology; . . 

( 6) initiating international science pohcy studies addressed to 
these needs. . 

Dr. Eugene Skolinikoff also unders?ored the nee~ f?r mc~eased 
international scientific research, educatwn and analysis m testn~ony 
before the Committee in October 1975 and through subsequent written 
suggestions to the Committee. 

70-997-76-4 
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I would also recommend that there be explicit authorization 
for NSF to engage in a program of studies of international policy 
issues related to science and technology. The U.S. Government's 
present resources for international studies is woefully inadequate, 
and NSF in particular should be directly concerned at least with 
the international aspects of the subject areas which it supports. 
• * • * * * * 
the NSF should have a general concern for understanding the 
implications of science and technology and in particular the in­
ternational implications for which no other agency has a clear 
mandate .... 

The Committee expects that programs included under this section 
of S. 3202, which will be conducted in all directorates of the Founda­
tion, will be coordinated closely with the Office of Science and Technol­
ogy Policy, the Department of State, the Agency for International 
Development, the Department of Commerce, and the Department of 
Agriculture. 

The study of international scientific research, education and policy 
analysis,'the results of which will be submitted to the House Com­
mittee on Science and Technology and the Senate Committee on Labor 
and Public Welfare by March 1, 1977, should be similarly coordinated 
and is expected to delmeate further activities which will contribute to 
the amelioration of the agricultural and nutrition problems confront­
ing the developing world. 

2. INTERDISCIPLINARY RESEARCH 

The Foundation's support programs for interdisciplinary resea,rch 
began in earnest in 1970 with the creation of the Office of Interdisci­
plmary Research. Funding for such research was accelerated with the 
formation of the RANN Program in 1971, when the Foundation con­
solidated its problem-oriented research activities. Interdisciplinary 
research is also supported in other Foundation programs, such as in 
the science policy and law and social sciences program in the Direc­
torate for Biological, Behavioral, and Social Sciences. 

The committee believes, however, that important opportunities re­
main for cross-fertilizing the knowledge and research approaches of 
major scientific disciplines. Interdisciplinary work combining the tal­
ents and skills of social scientists and technologists seems essential if 
theN ation is to meet adequately programs such as revitalization of our 
cities, un~ngling transportation bottlenecks, and enhancing energy 
conservatiOn. The need for an interdisciplinary or multidisciplinary 
approach was underscored by Dr. Margaret Mead in testimony before 
this committee, March 1, 1976, in which she noted: 

. . Th~re is a need for greatly increasing transdisciplinary activ­
Ities m broadly based undergraduate :programs, in research pro­
jects which provide for apprenticeship training, in fellowship 
pr.ograms permitting career shifts, and arrangements for svstem­
atic higher and post-graduate degree training in more th~n one 
discipline. These are badly needed if we are to contribute to some 
of the most pressing problems of the modern world : hunger and 
malnutrition, urban crowding and disorganization, the degrada­
tion of the environment and proliferation of weaponry. 
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The committee instructs the Foundation to continue to encourage 
and promote interdisciplinary research and to explore opportunities 
to exploit multidisciplinary cooperation in existing support programs 
for research, education, and training. Periodic assessment of oppor­
tunities and barriers to such cooperation, including evaluation of aca­
demic reward incentives, facilities, management issues, and techniques 
also seems warranted. 

3. SCIENCE FOR CITIZENS 

S. 3202 directs the National Science Foundation to conduct a "Sci­
ence for Citizens Program'' designed to: (1) improve public under­
standing of public policy issues involving science and technology; 
(2) facilitate the participation of experienced scientists and engineers, 
as well as graduate and undergraduate students! in J?Ublic activities 
aimed at the resolution of public policy issues havmg significant scien­
tific and technical aspects; and (3) enable groups to acquire necessary 
technical expertise to assist them in dealing with the scientific and 
technical aspects of public policy issues. 

The following excerpts from the hearing record address the impor­
~ance and potential of this new program : 

As technology grows both in its complexity and in its 
effects on our lives, it becomes increasingly important that the 
citizen have ready means of access to diverse sources of com­
petent scientific mformation and advice. At the same time, 
however, the nation's reservoir of independent technical ex­
perts-"public interest scientists" -capable of providing such 
advice is not growing in proportion to the number and dif­
ficulty of the technological problems our society faces. The 
National Science Foundation's new Science for Citizens pro­
gram can be seen as a response to this two-pronged problem.­
Dr. Joel Primack, Author, Advice and Dissent. 

. . . one of the real needs in this country is to provide a 
mechanism for encouraging more individual scientists and 
engineers to get into the action. I think the money spent by 
the Congress in this endeavor will certainly be money well 
SJ?ent .... In general I would say, in looking back over the 
history of federal involvement in research and development 
during this century, the prevailing tendency has been to spend 
far too little money, questioning the wisdom and long range 
effects of what we are doing in science and technology com­
pared to the money spent in actually doing it. The Science 
For Citizens program is certainly a worthwhile attempt to 
try and redress this balance.-Dr. Alan Nixon, Past Presi­
dent of the American Chemical Society and current Past . 
Chairman of the Committee of Scientific Society Presidents 
and current Chairman of the California Section of the Amer­
ican Chemical Society. 

. . . except under extraordinary circumstances, citizen 
based organizations are essentially excluded from participa­
tion by the large volume and technical complexity of the 
issues mvolved .... The imbalance is extreme between how 
the average citizen influences decisions about new technology 
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and how the developers of the technology influence those de­
cisions. The experiments begun to redress that imbalance have 
fallen short in resources and in relevance to citizen needs. 
The problem of relevance of the Science for Citizens Program 
is going to be a most crucial one and deserves special atten­
tion.-Dr. James B. Sullivan, Co-Director, Center for Sci­
·ence in the Public Interest; Research Director, National 
·Council for Public Assessment of Technology. 

Citizen understanding of science, and citizen participation 
in suggesting topics for research and needs for the applica­
tion of science is of great importance. Citizen criticism of the 
attempts to apply science to human problems or ecological 
problems, is of the greatest importance also. But the presenta­
tion for citizenship review of raw material, undigested scien­
tific results or research programs couched in technical 
scientific language \vith which only specialists are conversant 
is a mockery and an insult to the intelligence of laymen and 
laywomen. And it must be remembered that everyone-sci­
·entist, humanist, artist, technologist, politician-is lay to the 
specialty of each other citizen. The dichotomy of sc~entist and 
citizen is oversimplified and misleading. \Vhat is needed are 
social mechanisms through which the issues embedded in the 
reports of scientific commissions of inquiry and gigantic. re­
search projects may be organized so that they are intelligible 
to the lay public who can then partieipate in asking ques­
tions."-Dr. Margaret ~fead, Curator Emeritus of the Ameri­
can :Museum of Natural History and Chairman of the Board 
of the American Association of the Advancement of Science. 

In response to a question from Senator Kennedy on whether a 
program to enable scientists :md engineers to make their services 
available to citizen groups might contribute to public understand­
ing of science and improve the quality of debate on issues which have 
scientific components, Dr. Mead replied: 

"I think this program needs a very careful examination, an 
examination in lighf of the experiments we have already made. 
Yon seE>, the Scientist's Institute for Pnblic Info1'mlltion has been 
experimenting for 20 years with getting groups of scientists to 
take complex things like atomic. energy reports and digest them 
and simplify them so they could be presented to all sorts of 
citizen groups, and this is the kind of thing that needs to be done; 
we need some instrumentality of this sort." 

P.L. 94-86, the National Science Foundation Authorization Aet of 
1976, required the Foundation to prepare a comprehensive plan for 
the establishment and conduct of a Science for Citizens Program and 
to submit that plan to the Congress. The plan was submitted to the 
Committee in February of 1976 and its recommendations were based 
on seven public meetings in different regions of the eountry and thou­
sands of pages of written testimony. The following program options 
were developed : 

(1) Registries of Scientists and Engineers 
( 2) Media Programs to Increase Public Understanding 
(3) State-based Centers to Support Public Programs in Science 

and Technology 
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( 4) Scientists and Engineers Associates Program 
( 5) Internship Program for Science and Engineering Under­

graduate and Graduate Students 
( 6) Establishment of a National Clearinghouse with Regional 

Branches 
(7) Establishment of Regional Centers 
( 8) Forums, Conferences, and Workshops 
( 9) Grants to Independent Journals 

Also included was a report on the implications of the National Sci­
ence Foundation assistance to nonprofit citizen organizations to assist 
them in acquiring the expertise to better deal with the scientific and 
technical aspects of public policy issues. The Conelusion of that re­
port follows: 

Congressional concern in broadening the opportunities for 
citizen participation in administrative decisionmaking is evi­
denced by the recent spate of environmental legislation, com­
mencing with NEPA and ineluding the landmark Clean Air 
and Federal ·water Pollution Control Acts. In addition, Con­
gress increasingly has passed statutes containing specific pro­
visions encouraging citizen enforcement suits which allow for 
reeovery of attorneys' and experts' fees. 

Many Federal and state agencies have mo\·ecl in the same· 
direction. While few as yet are actually funding citizen inter­
venor groups, many are establishing offices of public counsel 
and vastly improving their procedures for gi \·ing public notice 
and facilitating public comment. However, as pointed out by 
the National Water Quality Commission, the greatest barrier 
to effective citizen participation in complex proceeding3 is 
their lack of resources to pay for seientific and technical 
expertise to fully develop their commentary. 

As Senator Kennedy said in introducing his most recent bill 
to cover expenses of citizen partieipation before Federal regu­
latory ageneies : 

. "It is clear that removing barriers and opening proc­
esses are not enough. If we are really to bring the unrepre­
sented public directly and fully into the governmental 
processes, we must provide for the Government to shoul­
der part of the cost." 

The Science for Citizens program could be a good beginning· 
toward that goal. 

At the same time the Committee recognizes that there are a num­
ber of drawbacks to providing direct assistance to citizen groups .. 
The Boasberg Report is particularly enlightening in this regard. 
(The report was prepared by the law firm of Boasberg, Hewes, Finkel­
stein and Klores and referred to as the Boas berg Report). The Report 
found that NSF lacks experience in the area of eitizen participation. 
That condition might lead to undesirable "tensions between NSF 
and the functional agency in whose administrative proceedings the 
groups wiU be participating." As Senator Laxalt noted, "the further 
politicization of the NSF could work to the detriment of its 0ther 
vital functions". 
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In its budget presentation to the Congress, the Foundation requested 
:$300,000 to continue development of the Science for Citizens Program 
and to conduct "trial runs" of several of the alternatives. The Commit­
tee notes that this budget was prepared by the Foundation and the 
Dffice of Management and Budget before the Science for Citizens Pro­
gram Plan was completed. As a result the recommendations included 
in the plan were not fully considered prior to the submission of the 
fiscal year 1977 budget request to the Congress. 

The Committee has reviewed the Plan carefully and has recom­
mended $3,000,000 for the Science for Citizens Program including an 
augmented Public Understanding of Science Program. The Com­
mittee recommends that consideration be given to providing support 
for-

(1) qualified scientists and engineers to work on public policy 
issues with significant scientific and technical components in con­
junction with groups which serve important public purposes, units 
of State and local government, or nonprofit media organizations; 

(2) internship programs for science and engineering under­
graduate or graduate students to work on public policy issues with 
significant scientific and technical components in conjunction with 
groups which serve important public purposes, units of State 
and local government, or nonprofit media organizations, as part 
.of their academic training; 

(3) forums, conferences, and workshops on public policy issues 
with significant scientific and technical components; 

( 4) new and existing independent journals for the publication 
of research and for commissioning or publishing reports or papers 
generated by public interest activities to be circulated among sci­
entists and engineers, and among the public in a fonn under­
standable by the general public; 

( 5) new and existing media programs utilizing radio or tele­
vision to increase public understanding of public policy issues 
with significant scientific and technical components; 

(6) groups which serve important public purposes to acquire 
necessary technical expertise relating to the scientific and tech­
nical aspects of public polic;v issues and to enable such groups to 
bring together in appropnate forums experts whose research 
has been directed to the resolution of such issues; and 

(7) travel and related expenses incurred by scientists, engineers, 
or members of groups which serve important public purposes to 
facilitate the exchange of information regarding the scientific 
and technical components of public policy issues. · 

The Committee recommends that planning grants be made available 
for the following activities : 

(1) the design and use of registries of scientists and engineers 
to serve as a resource to local decisionmakers, community and citi­
zens groups, including the study of past and present registries 
and their effectiveness; 

( 2) the establishment of at least one regional center to support 
projects involving public policy issues with significant scientific 
and technical components, which have been proposed by State and 
local organizations and institutions; and 

(3) the establishment of a national clearinghouse with at least 
one regional branch to facilitate access by scientists, engineers and 
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the general public to research and other information and ma­
teri.al r~lated to the scientific and technical components of public 
pohcy Issues. 

. S. 3202 requires tha~ th~ membership of each review panel estab­
lished ~o evaluate.a;pphcatwns for awards and planning grants under 
the S~Ienc:e for Citize~ Pr:ogram be bll:'lanced as to representation of 
the SCientific and nonsCientific community and the public and private 
sectors. Witnesses testified repeatedly that in order to ensure the 
leverage of the Program and its relevance it is essential that citizen 
groups pt~;rt!cipiate in design the :program and play a significant role 
m determmmg the :forms that assistance should take. The Committee 
fully endorses ~is view, and. expects that each panel which reviews 
proposals submitted. :for funding under the Science- for Citizens Pro­
gram :will inclu~e s~ientists, representatives of citizen groups, repre­
sentatives <;>f mmority groups_, represen~atives of women's groups, 
representa~Ive~ of groups whiCh serve Important public purposes 
and nonsCientists. 

In ad~ition the C<;>mmittee strongly urges the Foundation to appoint 
a.n.AdVI~ory Committee for the Science :for Citizens Program to par­
tiCipate m the dev:elopment, planning and implementation of the Pro­
g:ram. The Committee recommends that the Advisory Committee con­
Sist ~f. fifteen members, not less than eight of whom are representative 
of. Cit~zen groups, groups which serve important public purposes, 
mmority groups,. an~ women's groups, and not less than three of 
whom are non-sCientists. 

4. CONTINIDNG EDUCATION IN SCmNCE AND ENGINEERING 

The need for continuing education in science and engineering has 
~een of concern to the Committee since 1971 when S. 32, the Conven­
tiOI_l ~earch a.nd Edl!cation ~ct, .was introdu~ providing for re­
~rammg. and re~ed~catwn of .sCientists and engmeers. This sustained 
mterest m. con~mumg ~_ucatwn for scientists and engineers reflects 
the Committee s recognitiOn of these professionals as a national re­
source. 
A~ Senator Kennedy noted to the Committee in 1971 conversion 

hearmgs: 
. Since .each working scientist o~ engineer generates 6 to 10 other 
Jobs, t~:ns (unem~;>loyment of sCientists and engineers) means a 
:pote~tial loss of JObs throughout the Na,tion. And it means that 
It will take us that much longer before we can bring out social 
problems under control. 

~t the same time, Ms .. B.etty Vetter, Executive Director of the Sci­
entific Manpower CommiSSion commented to the Committee: 

It is unrealistic to expect that the United. States can maintain 
technological superiority or even parity if those persons whom 
we encourage to prepare themselves to meet a particular federal 
technologic:;tl needs, such as the space program, cannot look for­
ward .to gon~g on to new problems when those are solved. Thus 
a pohcy whiCh recognizes continued .technological effort at the 
:federal level o~ers t<? the prospectiv.e scientist the potential as­
surance that his serviCes not only will be needed but will be in 
demand to carry out the Nation's objectives. 
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Although the unemployment levels that originally inspir~d that leg­
islation have abated during the past 5 years, the Comm~tte~ recog­
nizes that unemployment. and underempJo:yme~lt an~ong sc1e~tlsts and 
engineers continues at a tune :~Vhen the N atlon 1s facmg pressmg prob­
lems in areas of civilian science and technology. There is significant 
potential in the skills of unempl?yed and under~mpl~yed scien_tis~s 
and engineers that must be apphed to the solutwn of the N atwn s 
problems. . . . 

As an initial step, S. 3202 directs the Founda~wn ~o begm a pro­
gram of continuing education in science and engmeermg for profe~­
sionals engaged in their careers for at ~east 5" yea:s _to ~pgrade t~1e1r 
skills and to apply th~ir. talents more fu!ly. $~ m1lhon 1s al~thonzed 
for this program, and 1t 1s expected that Its pnmary focus ~Ill_be the 
underemployed: The _Na~ion has alr~ady made a. substantial mvest­
ment in educatmo- scientists and engmeers and cannot now _afford to 
waste it through ":mderutilization. The funds would be ~vailabl~ for 
grants and fellowships and for the development of spe~1a~ cur~·Ic~lla 
and education techmques _to complem~nt _the Found~twn·s e~Istmg 
program designed to provide career sc1e~t1Sts an~ engmeers 'nth the 
up-to-date information they need to functH;m. e:ffectrvely. . . 

The Committee also expects that the ~ctlnbes. of the Foundation m 
carrying out i~s m_andate und~l' t_h~ N atwnal Sc;_ence a~Hl ~echnology 
Policy, Orgamzatwn,_ and _Pnontl~s Act of 1916, which mclude t~1e 
gathering and analysis ~f mf?rmatwn on tl_1e employment a~d avml­
ability of scientific eno-meerm2: and techmca1 manpower will serve 
to delineate future 'dire~tions lor the program. The Committee f_eels 
that the Foundation is the logical ~ocus for such a :pr?g~am smce 
science education is one of its most Important responsibilities. 

The need for continuino- education for scientists and engineers was 
recently underscored in a 

0

communication from the AFL--CIO to the 
Comm:lttee concerning the provisi?n~ of S. 3~02 : . . 

It is an inherent charact~ristlc of science and engmeermg that 
new knowledge is constantly being_ ~eveloped necessitating life­
long study on the part of thmr pracbtwners. 

* * * * * * * 
In many cases, the employment problems o~ ~cientists and en-

gineers result directly from governmental decisions that are be­
yond their control * * ~ ~hes.e may _not match the background of 
available people. Re-trammg IS reqmred. 

Thus the Committee believes that it is to the benefit of the N a­
tion a~d to the maintenance of its scientific and technological capa­
bilities, that there be continuing education for its scientists and 
engineers. 

5, MINORITIES, WOMEN, AND HANDICAPPED INDIVIDUALS 

The underrepreseritation of ~1inor_ities 1 women, and handicapped 
individuals, in science and engmeermg IS of grave concern to the 
Committee. 

vVorrum comprised only 5 p~rcent of the persons ~mpl?ye~ in scien~e 
and engineering occupatwns m 1974, and :wen~ pnmarily m':"olved m 
psycholoo-y social sciences, and mathematics; m the academic sector~ 
women r~p~esented just 15% of all scientists and engineers employed 
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full-time in 1974. In fact, the proportion of women with doctorates 
was higher in 1920 than it has been in any decade since. 

Minorities comprise only 4 percent of the national pool of scientists 
and engineers. In 1973, mmorities represented only 2.6% of all grad­
uate students enrolled in the fields o:f science and engineering. For 
example, the total number o:f Ph.D's awarded to blacks in engineering 
and the sciences in the 13-year period from 1958 to 1971 was just 9:24. 
This represents only 0.8% of the total number of doctorates awarded 
in these fields during this period. vVhile there were 46 engineers and 
27 scientists per 10,000 population in the United States in 1972, there 
was less than one engineer or scientist per 10,000 Hispanics. Hispanic­
Americans h?l~ only 3~ Ph.D's in chemistry of a total of about 25,000; 
only 10 Ph.D·s m physics out of about 15,000; only 10 Ph.D's in mathe­
matics out of 14,000; and about 40 Ph.D's in the life sciences out o:f 
50,000. 

Problems related to science and the handicapped also exist at many 
levels. Although no comprehensive data exists on the number of handi­
capped scientists in the United States, over 500 have identified them­
selves to the American Association for the Advancement of Science. 
Based on letters, questionnaires and direct contact with these scien­
tists it appears that a large number of handicapped scientists have 
been identified as underemployed and holding jobs much below their 
level of competency and training. A smaller number is identified as 
unemployed though the data on this group may not be an accurate 
reflection of the situation, as an intensive effort to locate these indi­
viduals has not yet been made. Equal concern exists over the disabled 
who, despite interest, attitude and ability, never became part of the· 
potential pool of scientists and engineers. 

Science education is preceived as the domain of the National Science 
Foundation, and as a result science education for the handicapped has 
traditiorrally been largely overlooked 'by those •agencies speeificallv 
charged ·with the education of the handicapped. The Committee urges 
the Foundation to focus on this problem and to expand the options 
:for science education and eareers for capable, interested, physically 
disabled youths. The Foundation can rplay ·a major role in bringing 
handicapped scientists into the mainstream of science, improving their 
sta;tus and increasing their visibility. By including these individuals 
~n all asp~cts o:f NSF activity this ':"aluable resource can be utilized 
m furthenng the advancement of SCience ·and technology in the U.S. 
The perspective of these individuals, different because o:f the adjust­
ments they have had to make, must not be lost, nor must their physical 
disabilities be allowed to overshadow their scientific capabilities. 

The under-representation which the Committee has identified indi­
cates that the na;tion is overlooking the potential contributions which 
women, minorities and the handicapped can make it scientific and 
technological education and development. S. 3202 includes the follow­
ing provisions to address this need : 

('a) The Foundation is directed to initiate an intensive search for 
qualified women, minorities and handicapped individuals to fill execu­
tive level positions at the Foundation. In this effort, the Director is 
to work closely with organizations ·which have been aotive in seeking 
greater recognition and use of the scientific and technical capa;'bilities 
of these groups. The Director is also required to improve the repre-
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sentation of minorities, women and ll'andicapped indiVIb. dual~.oh ~~­
visory committees review panels and all other means. Y w W ' ' 
scientific community provides assistance to the FoundatiOn. The Co!ll­
mittee stresses that this participation must exte~d. across the ~ntire 
spectrum of NSF programs, and should not be limited to. partiCu~:J 
program areas where the needs of these groups receive spem 
emphasis. · d b 

The Committee expects that the quarterly reports .re~Uire Y 
this subsection will be included as part of the FoundatiOns regular 
quarterly reporting to the Congress. . . . 

(b) S. 3202 earmarks $5,00U,OO(J for the co.ntmuatiOn of. the progra~ 
"Minonty Institutions Improvement", Which has provided suppo~­
to approximately 200 colleges and universities w~ose enro!lment IS 

predominantly Black, Native-~~rican O! Spamsh-spe:akmg. The 
Committee fully endorses its ob~e~ti':"e of t~Is ~rogram to mcrease the 
flow of underrepresented minorities u;to sCie:f!-tific careers through the 
development of new science curricula, mstry.ctiOnal ~t~3:teg.~.es, and edh­
cational procedures; to upgrade instruo~10nal famh~Ies through t e 
purchase of la!borrutory or teachin~ e9mpment; to 1mp~ov~ fa?U1~ 
competence; and to increase the effectiveness of related mstitutwr1 

procedures. "M' 't' W nd S. 3202 also earmarks $2,500,000 for m<;m Ies, omen, a 
Handicapped Individuals in Science" for experime~tal for~s, cc;m­
ferences, workshops and other acti~ties ~esi~ed to Improve sment%_c 
literacy and to encourage and assist mmorities, ~omen, an~ ha~ -
capped individuals to undertake and to advanc~ m careers m scie$n­
tific research and science education: :r'he C01:n!n~ttee ~xpects th.at 1 
million will be available for minorities, $1 million will be 3;vailable 
for women, and $500,000 will be avail~ble for ~he handicapped, 
and strongly urges that this program be I?clu?-~d m future budgets 
until the time when representation . of mmorities, wo~en, and the 
handicapped in science and engineermg approaches their representa-
tion in the population as a whole. . . 

(c) S. 3202 establishes a pro~r~~ to proVIde ~lanml!-g ~ants to 
determine the need for and feasibility of develop.mg ¥mont:y Cen­
ters for Graduate Education in Science and ~ng~.neermg. Th~s n~w 
proO"ram will expand the options of. the. mmonty community m 
scie~ce and engineering. The FoundatiOn IS als.o e~couraged to. ex­
amine other means to facilitate ~he entry of. mmonty students mto 
the mainstream of science and smence educatiOn. The Centers are to 
serve as a place where minority students may choo~ to .complete 
their educations thus allowing these students to obtam their under­
graduate degre~s at the co~l~ges and. universit~es ~ear them. The 
Centers will provide ·an additiOnal optiOn for ~monty faculty; who 
now frequently must choose between th~ pursUit of_ an .academic re­
search career and the education of. the~r fello~ ~mority members. 
The Program will go beyond the.~monty Institu~IOns_Imp~vem~nt 
Program, by providing opportunities for !esearch m umversities with 
graduate students, and post-doctoral ,:.tssomates. . . 

The Centers will also create optiOns for small mmonty .colleges 
and community colleges. These colleges wou.ld be abk to design pro. 
O"rams for their students so that the academic year could be used for 
basic courses, while the summers would be devoted to advanced courses 
in the students' chosen field at one of the Centers. The faculty of these 

35 

colleges might be employed for the summer at the Centers where 
they would teach advanced courses. 

The Centers would create options for the minority community by 
providing exposure to the latest and most sophisticated science and 
technology. Since it is likely that the faculty at these centers would 
live in the minority community, they would be a source of highly 
trained scientists and engineers for the local schools. Faculty members 
would serve as role models for aspiring young minority students. 

The Committee was most impressed with the evidence that was 
presented on the record and achievements of minority institutions and 
their effectiveness in preparing minority students for· professional 
careers. The majority of black professional graduates for example, at­
tend black institutions some time during their academic tenure. This is 
a compelling example of how black faculty at these institutions serve 
as role models in inspiring students to obtain advanced degrees. 

The Committee does not intend that institutions to be eligible for 
support must have 50% or more minority enrollment. Rather, it 
intends that any institution which can demonstrate a sizable minority 
student enrollment, especially in the case of large universities, will 
be eligible to participate in the program, provided that the other cri­
teria outlined in Section 205 (c) ( 2) are met. 

Letters of support for the Minority Centers Program have come to 
the Committee for institutions and educators from across the country. 
A partial listing follows : 
David A. Sanchez, Associate Professor, Department of Mathematics, 

University of California; Los Angeles, California 
L. Gabriel Navar, Associate Professor, The Medical Center, Physiol­

ogy and Biophysics, University of Alabama; Birmingham, Alabama 
Juan Gomez-Quinones, Director Chicano Studies Center, University 

of California; Los Angeles, California 
Elma Gonzalez, Assistant Professor, Department of Biology, Univer­

sity of California; Los Angeles, California 
Cecilia Preciado-Burciaga, Assistant to the President and Provost for 

Chicano Affairs, Stanford University; Stanford, California 
Paul Ortiz de Montellano, Assistant Professor of Chemistry and 

Pharmaceutical Chemistry; School of Pharmacy, Department of 
Pharmaceutical Chemistry; University of California, San Fran­
cisco, California 

Richard Tapia, Visiting Associate Professor, Department of Oper­
ations Research; Stanford University 

Robert F. Flakes, Jr., Director, Center for the Improvement of Minor­
ity P~rticipation in Scien?8 ( CIMPIS), Chairman, Department of 
Chemistry, College of Science and Technology; Florida Agricul­
tural and Mechanical University; Tallahassee, Florida 

Robert Treatt, Preside~t, Morris Brown qollege; Atlanta, Georgia 
Hugh M. Glos~.er, Pres~dent; M?rehouse College; Atlanta, Georgia 
Charles L. Kmght, Acti~g President, Par~ Co!lege; Atlanta, Georgia 
Thomas D. Jarrett, President, Atlanta Umversity; Atlanta Georgia 
Thomas W. Cole, Jr., Professor and Chairman, Departmen't of Chern-
. istry, Atlanta University; Atlanta, Georgia 

Albert E. Manley, President, Spelman College; Atlanta, Georgia 
Lisle C .. Garter~ Jr., Chancellor, Atlanta University Center; Atlanta, 

Georg~a · 
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Manuel P. Berriozabal, Profe&sor of Mathematics, University of New 
Orleans; New Orleans, Louisiana 

Press L. Robinson, Democratic State Central Committeeman and Pro­
fessor of Chemistry, Department of Chemistry; Southern Univer­
sity; Baton Rouge, Louisiana 

James H. Porter. Associate Professor of Chemical Engineering. ~Ias­
sachusetts Institute of Technology, Department of Chemical Engi­
neering; Cambridge, Massachusetts 

Antonio A. Sandoval, Professor, Department of Chemistry. Coilrge 
of Arts and Sciences, University of Missouri; Kansas City, Missouri 

"William E. Davis, President, The "Gniversity of New Mexico; Albu­
querque, New Mexico 

Leonard M. Napolitano, Dean, School of Medicine, Interim Vice Pres­
ident for Health Sciences, The University of New Mexico; Albu­
querque, New Mexico 

Gilbert Sanchez, Head, Biology Department, New Mexico Institute of 
Mining and Technology ; Socorro, New ::\fexico 

Betty W. Harris, Los Alamos, New Mexico 
Samuel ;von vVinbush, Professor and Chairman of Department of 
Chemistry, College at Old ·westbury, State University of Xew York; 

Long Island, N e>v York 
Hubert M. 'Winston, Assistant Professor, Depa-rtment of Chemical 

Engineering, School of Engineering, North Carolina State Uni ver­
sity ; Raleigh, North Carolina 

Thomas Davis, Bartlesville, Oklahoma 
Milton J. Hernandez, Assistant Professor of Medicine and Physiology, 

Depa.rtment of Medicine/Neurology Divi~i.on, The Milton S. Her­
shey Medical Center, The Pennsylvania State University; Hershey, 
Pennsylvania 

Ernest D. Marquez, Assistant Professor, Department of Microbiology, 
College of Medicine, The Milton S. Hershey Medical Center, The 
Pennsylvania State University; Hershey, Pennsylvania 

Eppie Rael, Assistant Professor, Department of Biology, University of 
Texas; El Paso, Texas 

Rodhney R. Rodriquez, Graduate Student, University of California at 
Berkeley, Department of Physiology-Anatomy, El Paso, Texas 

VVilliam A. Guillory, Chairman/President, National Organization for 
the Professional Advancement of Black Chemists and Chemical 
Engineers, University of Utah; Salt Lake City, Utah 

Manual Gonzales, LULAC National President, League of Uni~ed 
Latin American Citizens; Washington, D.C. 

l\f. Carl Holman, President, The National Urban Coalition, Washing­
ton, D.C. 

Eduardo Terrones, Chairman, American G I Forum of Washing­
ton, D.C. 

Ernest G. Uribe, Associate Professor of Botany and Biochemistry, 
Washington State University; Pullman, ·washington 

.Tames E. Cheek, President, Howard University; Washington, D.C. 
Glenn Terrell, President, Washington State University, Pullman, 

W·ashington 
Bernard Ortiz de Montellano, Coordinator, Minority Academic Af­

fairs, College of Arts and Sciences, The University of Wyoming; 
Laramie, Wyoming 
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:Estus Smith, Vice President for Academic Affairs, Jackson State Uni­
versity; Jackson, Mississippi 
In the development of the criteria for the award _of planning grants 

for Minority Centers, S. 3202 directs the FoundatiOn to work closely 
with O"roups which have been active in seeking greater recognition of 
the scientific and technical capabilities of minorities. The Committee 
also expects that the peer review panels established to consider ap­
plications for planning grants will include significant representation 
of minority scientists and educators. . . . 

Recognizing the care and thoughtful plannmg whiCh must go mto 
this new program if it is to be effective and the importance of the 
report which will be presented to the Congress on the results of the 
planning grants, the Commit~ee strong_ly urges the Direct~n: of tl;e 
Foundation to appoint a N r.bonal Adnsory Board to parbc1pate m 
the development and implementation of these actiYities. At least two­
thirds of the members of the Advisory Board should be minority 
scientists. 

S. 3202 also requires the Foundation to report to the authorizing 
Committees on Activities pursuant to this subsection not later than 
l\Iarch 1, 1977. 

6. OFFICE OF S::UALL BUSINESS RESEARCH AND DEYELOPlUENT 

The National Science Foundation Act of 19:)0 establishes as an 
objective of the Foundation "to strengthen reser.rch and education 
in the sciences, including independent Tcsearch by individuals, 
thrmwhout the United States. nnd to avoid undue concentration oi 
such ;'esearch and education" (italics added). At no point in the Act 
is the Foundation prohibited from funding profitmaking research 
institutions, such as industrial laboratories or incliyiclual inventors 
and entrepreneurs. However, in practice it has largely refrained from 
doing so. Recently, this practice has begun to shmv some c~ang:es, 
however, particularly within the UANN Directorate, and pnmanly 
in response to Congressional direction. S. 3202 for example, calls for 
a 10% small business set-aside of RANN funds, and a preliminary 
study of the effects of broadening the funding pa~tern of the Founda­
tion is requested else\vhere in this Report. 

As a result of these changes, ancl conscious of the National Science 
Foundation's manctate to "appraise the impact of research upon 
industrial development and upon the general ·welfare", S. 3202 directs 
the Foundation to establish ·within the Office of GoYernment and 
Public Programs an Office of Small Business Research and Develop­
ment, the functions of which will be to: 

(1) foster communication bebveen the Foundation and the 
small business commtmity; and oversee the administration of 
small business set asides to ensure their effective utilization; 

(2) publish information on the grants awarded to small busi­
ness by the Foundation, and the procedures adopted by thP­
Fotmdation for handling small business proposals; 

( 3) assist small businesses in their dealings with the Founda­
tion; 

( 4) recommend whatever changes in Foundation procedures 
it may see fit in order to draw fully on the resources of the small 
business research and development community; 

( 5) submit quarterly reports to the Congress. 
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The Foundation is also directed, in collaboration with the Small 
Business Administration and private sector organizations representing 
small business, to prepare a comprehensive report on the scientific and 
technical capability which exists in the small business community. 

The Committee expects the Office of Small Business Research and 
Development to serve as an effective nerve center within the Founda­
tion for the coordination and implementation of Foundation policies 
and procedures as they apply to small research and development firms. 
The Committee feels strongly that these companies constitute in the 
aggregate a valuable national resource which is not being fully utilized 
at present. The Foundation can and should play an important role 
in helping this sector of the economy realize its full potential. 

The Committee carefully considered its decision to place the Office 
of Small Business Research and Development within the Office of 
Govermnent and Public Programs, rather than within a particular 
Research Directorate. The full extent ,and nature of small business 
involvement with the Foundation over the next few years cannot be 
predicted at this time and for this reason the Committee feels that 
the Office must have a position within the organizational structure 
of the Foundation which will give it a broad overview of the full range 
of Foundation activities. 

The Committee expects that the quarterly reports required by this 
section will be included as part of the Foundation's regular quarterly 
reporting to the Congress. 

7. STATE SCIENCE, ENGINEERING, AND TECHNOLOGY PROGRAMS 

In the 93rd ~and 94th Congresses, the Senate passed, as part of S. 32, 
provisions to authorize funding in order to strengthen mechanisiJ?S 
for providing scientific advice to State governments. The Senate m 
passing this legislation recognized the need of the States to further 
develop their capacities to respond in an informed manner to the 
increasingly technical issues with which they are daily confronted. 

In the conference on H.R. 10230 (S. 32), the National Science and 
Technology Policy, Organization, and Priorities Act of 1976, the 
Conferees strongly endorsed the need for such a program, but deter­
mined that the National Science Foundation authorization legislation 
was perhaps a more appropriate vehicle through which to institute 
this program. The Statement of Managers filed with the Conference 
Report on H.R. 10230 (S. 32) stated: 

At the same time the Conferees agreed to express their 
unanimous conviction ( 1) of the soundness of the concept that 
State and local governments would profit from their own 
science advisory system; (2) that such systems could be made 
more effective through appropriate liaison with the Federal 
Government; and ( 3) that greater cooperation and imp~ov~d 
financial ~arrangements between the States and localities m 
the National Science Foundation are in order, including ade­
quate additional financial support of programs designed to 
increase the States' capacity for wise application of science 
and technology for State and local needs. 
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In order to provide adequate funding to undertake such programs, 
S. 3202 authorizes grants (not to exceed $200,000) to any State, to pay 
a part of the cost of establishing or strengthening science, engineering 
and technology advisory offices within the Executive and Legislative 
branches of the State government. Individual proposals from either 
branch of State government, could be funded at levels up to $100,000 
each, and all such funding would be on an 80/20 FederaljState match­
ing basis. Each State would also be required to state its intention of 
assuming the full cost ::>f any such office two years after receiving any 
such grant. This program has gained the widespread support of State 
and local govermnent f rganizations, including theN ational Governors' 
Conference, the Unite• t States Conference of Mayors, the Federation 
of Rocky Mountain States, and the National Conference of State 
Legislatures. 

8. ADVISORY COUNCIL TO THE NATIONAL SCIENCE FOUNDATION 

The Committee welcomes the decision of the Foundation to estab­
lish an Advisory Council "to provide advice and counsel to the NSF 
Director and principal members of his staff on Foundation wide issues 
which reguire the expertise of the many and varied disciplines and 
program mterests represented in the Foundation." 

To ensure that the Council fulfills its purpose and that does not 
duplicate the policy and advisory responsibilities of the National 
Science Board S. 3202 requires that the Council, to be composed of 
twenty-four members, must include at least six individuals who are 
not scientists. S. 3202 further requires that the Council must furnish 
advice to the Board and the Director on broad policy matters relating 
to the activities of the Foundation, particularly science research and 
education policy, and that it must promote public understanding and 
access to information concerning the activities of the Foundation. The 
Committee recommends that the Advisory Council meet at least four 
times a year, in order to promote its ability to advise and make rec­
ommendations concerning ongoing and developing programs and 
activities. 

The Committee endorses the Foundation's interest, as stated in the 
report "Public Participation-Findings and Plans" submitted in 
December of 1975, in obtaining "the views and interests of nonscience 
groups through a varied and extensive program of meetings and con­
ferences" and urges the active pursuit of these activities in addition to 
the establishment of the Advisory Council. 

With regard to the conclusion of the Public Participation Report 
that "the majority of the Foundation's future policies and activities 
will consist of a continuing development of the very substantial body 
of techniques and practices which has been built up over the years" 
the Committee wishes to stress that while these techniques and prac­
tices have proved effective in providing continuing contact between 
the Foundation and outside scientists, they have not been as successful 
in establishing a similar relationship between the Foundation and non­
scientists. It IS to this need which the Committee urges the Founda­
t~on to assign high priority in the effort to improve public participa· 
t10n. 
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TITLE III-NATIONAL SCIENCE AND TECHNOLOGY POLICY 

AMENDMENTS TO THE NATIONAL SCIENCE FOUNDATION ACT OF 

1950, AS AMENDED 

S. 3202 includes amendments to the National Science Foundation 
Act of 1950 as amended which relate to the fundamental mission of 
the Foundation, and to the mission, composition, and staffing of the 
National Science Board. Most of these provisions were in S. 32 of the 
93rd Congress, the National Policy and Priorities for Science and 
Technology Act of 1975, which the Senate approved October 11, ~974. 
During consideration of S. 32 in the present Congress, the Committee 
decided that these amendments more properly belong in the N_SF 
authorization, since they focus on the National Science Foundation, 
rather than in the recently enacted National Science and Techn?logy 
Policy, Organization, and Priorities Act of 1976, whose focus IS the 
Executive Office of the President. 
( 1) N atio,nal Science Foundation 

Section 3(d) of the Foundation's organic act is amended to r~flect 
that its present responsibility includes the development of natwnal 
policies to foster both basic and applied research and education both 
in the sciences, as heretofore, and also in the important field of en­
gineering. Furthermore, the Foundation's obligation to recommend 
policies designed to support the application of scientific and tech­
nical knowledge to the solution of both national and international 
problems is enunciated. 

The broadening of the Foundation's mission to include international 
problems strengthens the Foundation's authority to undertake ac­
tivities such as the study of international scientific research, educa­
tion, and policy analysis which the Foundation is directed to conduct 
in section 201 (b) of S. 3202. 
(~) National Science Board-Function, Membership, Reporting, and 

Staff Support 
Section 4 (a) of the National Science Foundation Act of 1950, as 

amended, is modified to assure that the policies which the National 
Science Board establishes for the National Science Foundation are 
"within the framework of applicable national policies as set forth ?Y 
the President and the Congress." This addition establishes essenbal 
('Oorclination behveen policies which the Board may set for the Founda­
tion and those enumerated in Title I of theN ational Science and Tech­
nology Policy, Organization, and Priorities Act of 1976. With the re­
cent approval of this Act, the Nation for the first time in its history 
has a comprehensive statement of national policy for science and tech­
nolgy, linked to enumerated priority goals, and including defined 
principles, and implementation responsibilities and procedure~. 

Changes are made in section 4 (c) of the Foundation's orgamc act 
to assure representation on the National Science Board from industry. 
Furthermore, members of the Board are to be selected so as to provide 
a representation from a diversity of fields and differing points of view. 
The Act is further amended to include certain new scientific and edu­
cational organizations as sources of recommendations for nominations 
to the Board (National Academy of Engineering, Sea Grant Associa-
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tion, ~m~rican Association of Community and Junior Colleges and: 
orgamzatwns whiCh focus on the interests of minorities women' and 
the handicapped in science.) ' ' 
. All of t~e~e. c?anges are necessary if the Board is to keep pace with 
Its responsibilities under the broadened mission of the National Science 
Foundation, which requires that the interests of all scientific fields 
all level~ of aca~ell}ic insti~utions 1 and all citi~ens be represented. ' 
T~e ] oundatwn s orgamc act IS amended m hvo other respects in 

relatwn to the National Science Board. 
As amended, section 4(g) requires the Board to report annually by 

J an~ary 31 to the President and the Congress on the "status and health_ 
of SCience and its various disciplines." A previous requirement that the 
Boa!d prep~re an annual report was eliminated by section 503 of the 
Natwnal SCience and Technology Policy, Oro-anization and Priorities 
Act of 1976. The Committee is reinstituting 

0
a require1~ent for an an­

nual report by the National Science Board but is leaving the Board 
free to. use its discr:etion co~cerning the stru~ture of such a report. 

Sectlt?n 4(h) 'Yhlch provid~s the authority for a five member staff for 
the NatiOnal Science ~oard IS amended to require that appointments 
of such staff by the Director of the Foundation shall be made after 
co~sultation with the Chairman of the Board. A further amendment 
raises the maximum grade level for staff for the Board to the equiv­
al~nt o! the top grade in the classified service (GS-18). The Com­
~nttee IS ?onc.erned that _this staffing authority has not been used, par­
tiC~larly II}- view of the mcreased responsibilities of the Board as the 
pol~cyn_1a~mg arm. of the J!'oundatit?n. The $800 million budget for 
'"YhiCh It IS res~onsible. reqmres that It be supported by the best scien­
tific and techn~cal assistance obtainable within the Federal Govern­
ment. The sc~hng upward of the grade level at which staff can be 
?Ompensated IS a partial ~ttempt to add~ess this very real need, and 
IS expected by the Committee to result m the early appointment of 
staff members to serve the Board. 

(3) Assistarwe to the Office of Science and Technology Policy 
The Office of Science and Technology Policy beino- established within 

the .E~ecutiv~ Office of the President is expected to be a small office. 
If. It IS to discharge its broad responsibilities under the National 
Science and Tech_nology Policy, Organization, and Priorities Act of 
19~6, the Office will_have to use the manpower and funding data base 
which the FoundatiOn has assembled· as well as assistance in the 
fm;m of additio~al infor~ation sourc~s and staff from the National 
SCience. FoundatiOn .. Sechon 303 of S. 3202 authorizes the Foundation 
to provide these services. 

D. TITLE IV-GENERA.L PROVISIONS 

1. FOREIGN EXPENDITURES LIMITATION 

~· 3202 authorizes $6 million for expenses incurred outside the 
Umted States to be financed from foreign currencies which the Treas­
ury Depa~ment determines to be in excess of the normal requirements 
ofthe Umted States. 
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2. CONSULT.<\TION AND EXTRAORDINARY EXPENSE LIMITATIONS 

S. 3202 provides $5,000 for use by the Director of the Foundation 
at his discretion. These funds may be used for official consultation, rep­
resentation and other extraordinary expenses. 

3. OBLIGATION LIMITATION 

S. 3202 provides that appropriations made pursuant to the Act shall 
remain available for obligation and expenditure for the period of time 
specified in Acts making such appropriations. 

4. INFORlVIATION REQUIREMENT 

S. 3202 requires the Director of the Foundation to keep the House 
Science and Teclmology Committee and the Senate Labor and Public 
'\Velfare Committee full and currently informed on all activities of the 
Foundation. 

IV. Committee Views 

FEDERAL INVESTMENT IN BASIC RESEARCH 

The Administration's request for the overall National Science 
Foundation budget shows an increase of 11:% over the FY 76 figure. 
Of this, the amount budgeted specifically for the support of basic 
research has been increased by 19.5%. In constant 1972 dollars, these 
increases are 5.8% and 12.6%, respectively. 

The Committee points out that the long term trend in Federal fund­
ing of basic research over the past decade has been steadily downward. 
It is disturbed to note, moreover, that the increase in the National 
Science Foundation budget has not been matched by corresponding 
increments at the other research supporting agencies. The Department 
of Health Education and 1Velfare, for example, when proper account 
is taken of a $71 million supplemental appropriation to the FY 76 
budget, actually suffers a decrease, in constant dollars, of 9% in its 
support of basic research. The net result is that the Administration 
request for the overall support of basic research represents, in constant 
dollars, a net increase of only 1%. 

The long term trend in Federal support of basic research is dis­
played in the accompanying graph. The most striking feature is 
clearly the precipitous decline in funding from a high point in 1968. 
The Committee notes that the increase proposed by the Administration 
does not even return the level of support rto that of 1965. 

In the light of these statistics, the Committee srongly supports the 
Administration budget for support of basic research at the Founda­
tion. The Committee hopes and expects that this increase will be 
approved by the Congress without significant reductions. 

[The graph referred to follows:] 

43 

FEDERAL BASIC RESEARCH EXPENDITURES ( CONSTA!IT DOLLAHS) 

(In billions of dollars) 

Year 
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FUTURE PATTERNS FOR NATIO::-<AL SciENCE FouNDATION SuPPORT FOR 

BASIC AND APPLIED RESEARCH 

The Administration request for basic research programs in FY 77 
represents a 19.5% increase over FY 76, reflecti~g an awar~ness of the 
important role which such research must play. m furthenng t!le Na­
tion's economic and social o·oals. The Committee concurs with the 
Administration proposa!, and has approvec~ tl~e in~rea~e requested. 

The Committee feels tllat there are two distmct JUStlficatwns for tlw 
public fundin()" of research in the sciences. One is that such work should 
be supported ""'on the general principle that knowledge is better tha!l 
ignorance. An example of how such knowledge, ftmd~mei:tally n;oti­
vated by simple curiosity, may be. of ~nefit to the socwty I~ provided 
by the recent discovery of a possible lmk between terrestnal uses of 
the gas Freon, and the depletion of ozone in the str~tosphere. . 

The second ju~tification for the Sl~PP<?rt of basic research I~ that 
such research ultimately may be apph~dm the mark~tpla~e, or m the 
solution of social problems, and result m new goods or services of bene­
fit to tl~e taxpayer. This innovative process, which iJ_J-':olves the tr~ns­
formation of science into technology, has not traditionally rer.:erved 
much attention, and in the past seems to have relied rather heanly on 
serendipity for succt>ss. . . . 

The Committee notes with concern the recent accumulation of en­
deuce that the Nation is apparently falling behind the rest o! the worl~ 
in technological innovation. According to the report "Sctence Indi­
cators 1974", published. by ~ht;- National Science Fo~~d~tion, the U.S. 
has shown a sharp cleclme m 1ts "balance of patents with other tech­
nolomcal countries over the past several years. Of even greater con­
cern b perhaps is the long term decline of the proportion of innovations 
whidh were ~haracterized as "radical breakthroughs", ·which was 
attributed to reductions in the number of such innovations from the 
most R&D-intensive industries. The Department of Commerce has 
pointed out recently that. the p~rcenta~e o~ fore~f,rn pate;nts tak.en out 
in a number of tedmologically mnovatlve f1elds IS alarmmgly ~ugh. 

The same National Science Foundation Report also pomts up 
another long term trend -whie~ is ?f concern to the CommitteTe. ~fh~s 
is the recent Jack of growth m smcnee departments at ti:e N atlon's 
colleges and universities. Hnsing experienced an e:-plos1ve g~'owth 
rate during the Sixties, tlwse departments now typically cons1st of 
relatively young :faculties, with high teacher-student ratios, and almost 
no prospect for expansion. Not surprisingly, tlw fraction of the faculty 
members holding tenure in these science departments has also been 
steadily increasing, reaching IC% by 1974. This means that the pat­
tern of the Sixties, in which recent science graduates turned na~ur~lly 
to academic careers, has shifted markedly, and the younger sCientJsts 
are no longer making careers at universities. A~curate s~atistics 
describing this demographi.c shift appear to be lack.mg, bu~ It seel_lls 
likely that many recent science graduates are movm~ to mdustrml 
positions, and that thi3 is a trend ''hich is likely to contu:ue. . 

If this is so. it may provide significant impetus toward solvmg the 
problem of technological innovation described above. For if the recent 
graduates in science are indeed pursuing careers in industry, then-to 
the extent that they are employed in research and development-they 
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may serve as catalysts to increase the useful application of science and 
technology in the society. 

However, there are important economic barriers which may impede 
progress toward the twin goals of full productive employment and 
closer coupling of science and technology. Innovative, farseeing re­
search rarely pays for itself in profits to the company sponsoring. 
Therefore, industrially funded research tends to be directed at making 
well defined, incremental changes in existing technology, rather than 
exploring the possibilities for radical breakthroughs. The latter are 
too unlikely and take too long to realize commercially when they do 
occur, for such a course to be considered cost effective. This is partic­
ularly true during inflationary periods. 

The question, therefore, arises as to the proper role for the Federal 
government in general, and the National Science Foundation in partic­
ular, to play under these circumstances. The Committee requests the 
~ ational Science Foundation to initiate a study of this set of problems, 
and to report its findings and recommendations to the Committee 
not later than December 3,1, 1976. The study should include, but not 
be limited, to the following elements: 

( 1) A description of current Foundation policy regarding the fund­
ing of research in other than educational institutions, and a brief 
review of ho-w that policy has eyolved over the years. 

(2) A survey o:f the available data on the extent of scientific and 
technical resources in other than educational institutions. 

(3) A description of anticipated problems and benefits of a policy 
which would broaden the funding patterns of the Foundatwn to 
include more support of nonacademic institutions, together with rec­
ommendations :for changes, if any, in the present funding policy. 

The Committee recognizes the importance of a careful examination 
of any proposed change in the funding policy of the Foundation. How­
ever, in the light of the very serious concerns expressed above, the Com­
mittee feels the time has come to initiate discussion of the long range 
options open to the Foundation in a rapidly changing situation, and it 
hopes that the proposed study will prove a useful first step in that 
discussion. 

J\IAXAGIDIEN'I' AND l!TILIZATIOX OF SCIENTIFIC AND TECHXICAL 

INFORMATION 

The Committee has devoted considerable attention to the extent and 
implications of the rapid growth of scientific and technical informa­
tion. It views scientific and technical information is a major national 
resources ·and recognizes that the nation must plan, conserve and 
manage its utilization. 

Information must be viewed as both the raw material and the end 
product of all research. Each experiment draws on existing informa­
tion, and through its results~ creates new information to add to the 
nation's storehouse of knowledge. Studies have shown that the aver­
age scientists spends over half his time in various forms of communica­
tion. 

This has lead to the publication of over 30,000 journals, with over 
one million scientific papers each year. To help scientists digest this 
vast outpuring of information, there are over 300 abstract journals 
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and over 400 specialized information centers. But even with these aids 
few, jf any, scientists, can keep up with all of the new research relevant 
to their work. 

It is the view of the Committee that this nation can greatly increase 
the value of its research and development effort through better man­
agement of scientific and technical information. If scientists are kept 
better informed of relevant research results, they can avoid unnec­
essary duplication and sometimes find significant breakthroughs in 
their work. If engineers are aware of relevant research findings, they 
can put those results to work in p:vactical applications. And in the man­
agement of science, new techniques, like the citation index, can be 
used to supplement established methods of evaluation such as the peer 
review system. 

The Committee wishes to emphasize the importance to the manage­
ment and utilization of scientific and technical information of the 
National Science and Technology Policy, Organization, and Priori­
ties Act of 1976 developed by this Committee and signed into law 
by the President on May 11, 1976. The preamble of that Act high­
lights "Information handling". "Information dissemination" is iden· 
tified as one of the areas from which the members of the President's 
Advisory Committee on Science and Technology are to be drawn. The 
President's Advisory Committee is given the task of conducting a 
comprehensive survey, including consideration of ''improvements in 
existing systems for handling scientific and technical information on 
a government-wide basis, with eonsideration of the appropriate role 
to be played by the private sector." The Act establishes as a national 
policy that, "it is the responsibility of the federal government to pro­
mote prompt, effective, reliable, and systematic transfer of scientific 
and technological information ..• and to facilitate the close eoupling 
of scientific research with the commercial application of the useful find· 
ings of science." 

The Committee also commissioned a Report by the Congressional 
Research Service entitled "Federal Management of Scientific and 
Technical Information (STINFO) Activities: The Role of the Na­
tional Science Foundation." This report examines the role of the N a­
tional Science Foundation in federal management of scientific and 
technical information. The report proposes the establishment of a 
STINFO panel reporting to the President's Science Adviser. This 
panel would monitor and evaluate STINFO programs, taking into 
account quality, costs, and competition, as well as user needs. The 
panel would also foster STINFO research and development, and 
develop policies designed to ensure reasonable balance between federal 
funding of government and private sector information services. 

It is the intention of the Committee to request the new White House 
science office to review and make recommendations concerning the find­
ings of the STINFO Report. 'l'he Committee also expects to play an 
active role in urging full Foundation participation in these efforts, in 
setting future goals, in assessing alternative wavs of reaching them, 
and in the consideration of specific courses of action. 

BEHAVIORAL A!>.'D SOCIAL SCIENCES 

The Committee has recommended approval of the Administration's 
request for NSF's behavioral and social sciences support programs. 

47 

This consists of $24,690,000 for the behavioral and neural sciences 
subelement and $20,584,000 for the social sciences subelement of the 
request for the Directorate of Biological, Behavioral, and Social Sci­
ences, and $23,995,000 for the productivity subelement of the Research 
Applied to National Needs ( RANN) program, in the Research Ap­
plications Directorate. 

The behavioral and social sciences programs supported by the 
Directorate of Biological, Behavioral and Social Sciences are in­
tended to advance the Nation's storehouse of knowledge regarding 
essential aspects of human behavior and social interaction. The pro­
grams are designed also to promote the development of metho~ls and 
techniques required to enhance the state-of-the-art of these sc1ences. 
The disciplines e"!lcompasse~ include: anthropology, linguistics, neur~­
biology, psychobiology, soCial psychology, economics, geography, socl­
ology, and political science, and the special program areas of law 
and social sciences, science policy and the history of science, and social 
indicators. 

In approving the budget request, the Committee underscores the 
importance of the findings of the interim report, released in Febru­
ary 1976, of the Committee on the Social Sciences in the National 
Science Foundation, established in the National Academy of Sciences 
at NSF's request. The Committee reported that: 

* * * the quality of the basic research projects in social and 
behavioral science supported by NSF is generally excellent. * * * 
[However] there is also a large volume of excellent proposals 
that are rejected because they cannot be supported within the 
present program budgets. 

The National Science Foundation is the second largest Federal 
source, after the Department of Health, Education, and vVelfare, for 
basic research in these sciences, and in the cases of some disciplines, 
virtually the only source of Federal support funds. However, the 
social and behavioral sciences do not appear to have received a level 
of funding eommensurate with the growth in number of competent 
researchers, nor with the Nation's need to use the findings of these 
disciplines. On this point the Academy study notes: 

Many important investigations of high quality are now under­
funded, or completely unfunded. Since only about 30 percent of 
the qualified investigators in the social and behavioral sciences 
are supported in their research by Federal funds, the pool of avail­
able research talent in these fields is adequate for substantial 
expansion of activity. (An average of about 58 percent in the other 
sciences are so supported.) 

The Administration's current request for the behavioral and social 
sciences in the Division of Biological, Behavioral and Social Sciences 
constitutes an increase of $6.49 million over the fiscal year 1976 
budget. While this is not a large increase, the Committee emphasizes 
the need for the Foundation to consider using these funds to sup­
port those research opportunities the National Academy of Sciences 
has identified as wa.rranting additional support. These include, for 
instance, "long-term commitment ( s)" to "* * * longitudinal studies 
over extended time periods, comparative research across nations and 
cultures, research facilities of national importance (e.g., survey re­
search organizations, a national laboratory for information processing 
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psychology, a psychoacoustical center, large data bases, [and] insti­
tutes for advanced study)." 

vVith respect to the problem-oriented applied social science support 
program of RANN, the Committee notes the Academy committee's 
findings that the quality of social science research supported in RANN 
is "* * * highly variable in quality and, on average, not impressive." 
This Committee is aware of the Foundation's critical reactions to the 
.. tcademy's report to which the Foundation res_ponded: 

In essence, * * * according to the Intenm Report, the purpose 
of RANN should be to produce knowledge applicable to the solu­
tion of problems, whereas the approved purpose of RANN is to 
apply knowledge to the solution of problems. These purposes are 
basically different, as are the criteria for choosing and judging 
research to achieve these purposes. Clearly, then, the findings and 
recommendations of the Interim R.eport on RANN are derived 
from an incorrect basic premise and they are therefore inevitably 
uninformative and often misleading. 

The Committee requests that the National Science Foundation 
I'eassess its position. It seems readily apparent that national resources 
wil_l be wasted if r~search s~pport is confined t~ promoting the appli­
•Catwn of what might be madequate or partially developed social 
!mo\vledge. Neither this Committee nor the Congress as a whole has 
mtended that the RANN program overemphasize application to the 
detriment o~ producing and applyi~g knowledge to help meet our 
greatest natiOnal needs. The need to mterpret correctly RANN's mis­
sion must be 'veighed against the importance of the problem areas 
including: service delivery in the public sector; benefits and costs of 
Federal assistance programs, the effects of Federal regula;tions, and 
issues of technology transfer. 

Therefore, this Committee endorses the Academy committee's rec­
'?mmendations for improving the RANN social sciences programs and 
1~str~cts the Fot_mdation to enlist greater participation of social scien­
tists m. developmg RANN programs and proposal solicitations, in 
evaluatmg proposals, and in securing user participation in studies. 
The Committee also requests RANN to evaluate proposals for both 
relevance to national needs and scientific quality and requests that the 
Foundation insure that problem-oriented applied research rest 
securely on adequate storehouses of fundamental knowledge. 

LISTING OF COMPLETED GRANTS AND CONTRACTS 

The Committee strongly recommends that the foundation make 
available to the public and to the Congress a monthly listing of grants 
and contracts completed during the previous thirty-day period. The 
G_ommittee has found t?e listing of grants and contra0ts awarded pro­
nded by the Foundatwn to be most useful, and feels that a similar 
listing of completed projects would be an important aid to members of 
the public and of Congress in identifying reports of particular inter­
est, in obtaining the material, and in making use of the findings and 
recommendations included in those reports. 

The Committee suggests that the listing include the following in­
formation: (1) the organization, name and address, and principal in­
vestigator conducting the grant or contract; and ( 2) the title, duration 
and amount of the grant or contract. 
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The Committee urges that a system for preparing and circulating 
these lists be developed in the next few months and feels that by the 
beginning of 1977 it should be well-established. 

ACTIVITIES PURSUANT TO THE FREEDOJ\I OF INFORl\IATION ACT AND THE 

FEDERAL ADVISORY COl\IMITTEE ACT 

(i) Use of Advisory Committees 
The Committee believes that Advisory Committees can serve a use­

ful and critically important function in the development and imple­
mentation of Foundation programs. They provide an essem.tial op­
por~unity for the Foundation to benefit from the rrdvice 'and experience 
of s~ientist::; and non-scientists from both the public and private sectors . 

. The Committe2. is concerned, however, over the implications of a 
listing furnishGd by the Foundation of 54 of its advisory committees, 
their purposes, and the dates of their meetings in 1975. Twenty-two of 
the committees listed met once or not at all during 1975; twenty-seven 
met only two or three times; and four met between four and seven 
times. The Advisory Committee on Science Education, which is com­
posed of a number of smaller panels and was involved in the review 
of precollege curriculum programs, held a total of seventeen meetings. 

The Committee urges that the Foundation make fuller use of its 
ad visor:v committees, their potential to make major contributions to 
the establishment of Foundation programs and priorities, and their 
ability to serve as a constant source of advice in the program planning 
which takes place as pai1t of the budget process. 

( ii) Access to Meetings and Information 
To clarify concerns which have been raised over the Foundation's 

response to inquiries and requests pursuant to the Freedom of Infor­
mation Act and the Federal Advisory Committee Act and to provide 
a basis on which to determine the adequacy of the Foundation's re­
sponse to the provisions of those Acts, the Committee requests that 
the Foundation prepare a report on activities pursuant to these Acts. 

With respect to the Freedom of Information Act, the report should 
include the following information: (a) the source of each inquiry and 
the nature of the material requested from the Foundation; (b) the 
basis on which each inquiry was granted or denied; (c) the time and 
personnel resources required by the Foundation to compile and furnish 
the material so requested together with the cost of that requirement; 
and (d) the amount of the charges made, if any, for complyinO" with 
each request, and the basis for granting or denying each waiv~r. 

With respect to the Federal Advisory Committee Act, the report 
should include the following information: (a) a listing of all Advisory 
Committees serving the Foundation and their membership· (b) the 
number of Advisory Committee meetings held since Januar~ 1 1975 · 
(c) the n_umber of Advisory CoJ?mittee meetings held since ,j an~ary 1: 
1975, whiCh were closed or partmlly closed to the public; (d) a state­
ment of the subject matter covered by each Advisory Committee at a 
?losed or partially close~ meeting, the specific reason why the meet­
mg was cl?sed or partially closed, and whether a transcript of 
the proceedmgs was made; (e) a statement on each denial of a request 
to app~ar before, or to attend or to file a statement with any Advisory 
Committee made pursuant to the provisions of the Federal Advisory 
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Committee Act, the basis on 'vhich the requ~st was deni~d, the sou_rce 
of the request, and the nature of the Advisory Committee meetmg 
involved. 

PERSON~EL LEVELS A~D ADJUSTME~TS TO REFLECT CHANGES IN BUDGET 

ALLOCATIONS 

The Committee notes that staffing levels have remained, virtually 
constant throughout the Foundation's directorates since. f?.scal year 
1975, with the exception of the transfer of forty-five P?s~t10ns. fro~ 
RANN to the Energy Research and Development AdmmistratlOJ? m 
January of 1975. During that I?erio~, the bu.dget for Mathematical 
and Physical Sciences and Engmeermg has mcreased by ~9%; the 
budget for Astronomical, Atmospher~c, E3;rth and Oc~an SCiences h;as 
increased by 33%; the budget for B10logical; Be~lavioral and. SoCial 
Sciences has increased by 27%; the budget for Science. Educa~;o~ has 
declined by 12%; and the budget for Research Applied to Natwnal 
Needs has declined by 23%. . . . , . 

It is the view of the Committee that the Foundatwn s management, 
administration and oversight of grants an~ contracts ~ould be 
strengthened significantly by personnel assignments whiCh more 
closely reflect budget allocations. The Comm~ttec feels that the present 
personnel ceiling of 1300 is adequate to provide sound program g~vel­
opment, management, and ove:·sig~t provide~ that available positlOns 
are allocated in a manner wlnch IS responsive to the program com­
plexity and size of the budgets admi!listered by each Director::te. . 

The Committee also expects that m the future more attent10n ~Ill 
be focused by the Foundation on this aspect of its budget presentation. 

WESTERN PROJECTS OFFICE 

A Western Projects Office was opened by the Fo~md!ltion i!l April of 
1975 to serve as a field office of the Research Apphcat10ns Directo~~te. 

The Committee is concerned that this office, the only field facihty 
ever established by the Foundation, was taken without prior con.sulta­
tion with the Committee and without formal approval or considera­
tion bv the National Science Board. This concern was heightened by 
the results of a limited survey conducted by the Committee of 160 
RANN grant recipients in ·western States which showed that the-r:e 
are fewer than 10 research grant recipients with whom the office IS 

in continuing contact. Of the seventy principal inve~tigators who 
replied to the survey 26 were not even aware of the existence of the 
office · 48 had never been contacted by the office; 56 had never been 
visit~d by personnel from the office ; 54 i!ldicated that t1~e existence 
of the Office had not facilitated contacts with the Foundatwn. 

The results of the survev showed that there are fewer than 10 re­
search grant recipients with whom the office is in continuing contact. 

The mandate of the vVestern Projects Office as described by the 
Director of the Foundation is one which the Committee endorses. 
It is to be responsible for: . . . 

Identifying and definmg areas of national need for whiCh re-
search is required; . . . . 

Assisting in the establishment of proJects and ut1hzat10n of 
RANN research results in the public and private sector; 
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D,eveloping working relationships with all rehwant institutions 
in'industry, universities, State and local governments, and Federal 
field.offices in the western portion of the United States; 

Managing assigned research projects; . 
. Ensuring apphcation and dissemination of research results. 

. The Committee is deeply concerned that the Office does not appear 
to be fulfilling this mandate. Significant opportunities to provide a 
close link between the Foundation and the applied research resources 
inthewestern States have not been realized. A thorough effort has not 
been made to publicize the existence and services of the office. Fre­
quently the office has not been able to provide up to date information 
concerning RANN programs and activities. 

The Committee strongly urges the Foundation to upgrade the capa­
bilities and activities of the Western Projects Office, and is requesting 
that it be kept informed on a quarterly basis during the coming fiscal 
year of the activities of the Office. If further field offices are to be 
established consultation with Congressional oversight committees and 
the National Science Board should precede, such .action. 

REORGANIZATION OF THE FOUNDATION 

During the past year, the National Science Foundation has under­
taken a reorganization to improve communication between the Direc­
tor and the staff at the program leveL This reorganization also served 
to centralize most Foundation offices which are engaged in science 
analysis and policy studies relating to science by placing those activi­
ties within a single new directorate, entitled "Scientific, Technological 
and International Affairs" ( STIA). 

This reorganization constituted a structural revision of the basic 
research activities of the Foundation, which had heretofore been 
under the aegis of the Research Directorate. The new organization 
divided basic research into three directorates having the respective 
titles of: "Mathematical and Physical Sciences and Engineering; 
Astronomical, Atmospheric, Earth and Ocean Sciences"; and "Bio­
logical, Behavioral and Social Sciences." In addition, a number of 
offices of the former research directorate were given increased status: 
sections became divisions and certain of the larger research programs 
were given section status. 

This reorganization creates the opportunity for improved recog­
nition within NSF of a number of research areas, particuarly those 
outside of the mathematical and physical sciences, and engineering. 
There are also obvious benefits to he derived from having units which 
performscience analysis and policy studies working in greater prox­
imity. In this regard, the Committee urges the Foundation to recon­
sider its decision to place the Science and Society Program under 
the aegis of the Education Directorate. The breadth of the issues 
addressed by the elements of this program and their potential im­
pact on all aspects of research, science education and science policy, 
leads the Committee to believe that this program falls more appro­
riately under the jurisdiction of the Directorate for Science, Tech­
nology and International Affairs. 

The Committee feels, however, that more effective management 
is the key element in improving operations within the Foundation, and 
that structure only provides the means whereby that management can 
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operate. The new structure of the Foundation would seem to shorten 
some lines of communication within NSF and to give greater identity 
to certain research areas. On the other hand, communication will not 
be improved unless senior NSF management takes initiative in adopt­
ing policies, practices and procedures which will increase the partici­
pation of the program-level staff, and of the Foundation's many ad­
visory committees, in the decisionmaking process. 

The Committee feels that one of the Foundation's most important 
roles is in establishing priorities for the usc of its funds. The National 
Science Foundation is in a nniCJne position, because of its bread and 
close contact with the science community, to identify areas where 
science is beginning to make new progress and to ensure the vigorous 
development of those areas by making adjustments, where necessary, 
in its distribution of research support among fields and subficlds. 
\Vhile the Foundation's role should certainly not be to manage science, 
that does not obviate the neeeFsity for careful analysis and possible 
revisions of NSF's resonrPCS among fields of science to strengthen the 
X ation's research potential. 

The current rate of grmYth of Federal research suppo~t requir~s 
that the National Science Foundation play a more creative role m 
planning for basic science. As the Federal agency with unique respon­
sibility for improving theN ation's research potential, NSF's activities 
must continue to expand the horimns of science in all directions. This 
will inevitably require that NSF plan alternative strategies for the 
use of its research funds, and that it may have to redeploy its resources 
to provide for increased activities in areas which evidence new vigor 
and growth. This will require that the Foundation make vigorous use 
of its advisory bodies at all levels and of its program-level staff to 
collect information and to make recommendations for planning by 
NSF's senior administration. The Committee hopes that the new 
structure which the Foundation has adopted will facilitate the flow of 
advice and information and will improve the Foundation's capabili­
ties in planning and analysis so as to enable _the Directo~ to. set priori­
ties and to effect budgetary changes, reflectmg the contmumg expan­
sio~ of science into new areas and in new directions. 

BIENNIAL AUTHORIZATION 

During the coming months the Committee is interested in exploring­
the possibility of providing a two-year authorization for National 
Science Foundation. 

By adopting such a procedure, the Congress could provide a frame­
work for program planning that would. bring increased stability to 
the Foundation's planning process. Ongomg prog:r:ams of the Found~­
tion, including support of research, science education, an~l re~ated sci­
ence activities, could be covered by the two-year authonzation. New 
Pro""rams and projects would continue to require special authorization 
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during the two-year perwd. . . . . 
This procedure would permit the N atwnal Science FoundatiOn an_d 

the Congress to focus attention on areas where new pr<?grams or proJ­
ects are being proposed and are deemed to be of suffiCien~ urgency to 
warrant special authorization. It would enable the Committee to cm~­
duct special oversight activities during the period bet:w.een the rm~hon­
zations and to focus at that time on programs and poliCies of particular 
interest and/or concern. 
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The Committee wishes to consider this new procedure in order to 
provide the close Congressional oversight necessary to insure program 
accountability to the Congress and to the public generally, und will 
examine its implications with the scientific community, members of 
the public and theN ational Science Foundation. 

EMPLOX~IENT OPPORTUXITIES FOR THE 1\IENTALLY RETARDED 

In addition to the activities on behalf of the handicapped author­
ized in Section 205 of S. 3202, the Committee wishes to express its 
special interest in the status of the mentally retarded and their eligi­
bility for appropriate positions with the National Science Foundation 
and with recipients of National Science Foundation grants and 
contracts. 

The Committee wishes to call to the particular attention of the 
Foundation the action of the Civil Service Commission in 1964 which 
established special hiring procedures, in lieu of formal testing, for 
the mentally retarded. The Committee points out that under these 
procedures the mentally retarded are eligible for employment when a 
rehabilitation counsellor certifies that they are emotionally, physically 
and mentally ready for work. 

The Committee wishes to emphasize the importance of providing 
employment opportunities for the mentally retarded. It strongly urges 
the National Science Foundation and all recipients of NSF funds to 
provide these opportunities to the greatest extent possible and to 
advise the Civil Service Commission and organizations committed 
to employment opportunities for the mentally retarded of their par­
ticular interest in providing such opportunities. 

V. Congressional Budget Office Report 

Pursuant to Section 403 of the Congressional Budget Act of 197 4 
the report of the Congressional Budget Office follows: 

CONGRESSIONAL BlJDGET OFFICE COST ESTIJ\IATE-J\1AY 12, 1976 

1. Bill number: S. 3202 
2. Bill title: National Science Foundation Authorization Act, 1977. 
3. Purpose of bill: The major purpose of this bill is to authorize appro­

priations for activities of the National Science Foundation for 
FY 1977. The hill also includes provisions concerned with national 
and international needs and resources and with national science 
and technology policy. 

4. Cost estimate: The bill has no budget effects for FY 1976 or the 
transition quarter. Only the authorization included in this bill is 
considered, and no judgement is made about the authorizations 
this bill implies for future periods. The overall budget impact 
follows: 

BUDGET EFFECTS 

!In millions of dollars; fiscal year! 

1977 1978 1979 1980 1981 

Authorization leveL ______ ----- ______ _ 
Costs_. ___ ·------- __ -------- ________ _ 832 --------------------------------------------------------

209 422 126 47 28 
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5. Basis for estimate: 
All the funding authorized in this bill is a~su!lled to ~e obligated in 

fiscal year 1977. The major account for the N atwnal Se1en~e Founda­
tion (NSF) is its salary and expenses account. Other fundm~ author­
ized in this bill is for the scientific achdties (Special Formgn Cur-
rency Program) account. . . . . 

Salaries and expenses.-The fundmg for tlus account IS authonzed 
in Title I of this bill. Most of NSF's activities are funded through 
this account. The major NSF programs are listed below with the levels 
of appropriation authorized. 

Authorization levels by program 
Authoriza-

[In thousands of dollars] tion level 
Mathematical and physical sciences and engin~ering _________________ ~3~, 250 
Astronomical, atmospheric, Earth, and ocean scwnces _________________ -41, 0~ 
Biological behavioral and social sciences ____________________________ 132, 3o0 
Science education p~ograms________________________________________ 70, 200 
Research applied to national needs_________________________________ 68, 100 
Scientific .technological and international affairs_____________________ 24, 000 
Program development ~nd management______________________________ 43, 500 
State science, engineering, and technology programs_________________ 8, 000 

Total------------------------------------------------------- 826,400 

All funds are assumed obligated in fiscal year 1977. The costs owr 
time resulting from obligations may differ significantly for research 
and non-research programs. The spend-<:mt r_ates used _here ar a com­
bination of data from aggregate level histoncal expenence and a re­
searchjnonresearch program information, The payout rate assumed 
for the new State Science, Engineering and Technology program is 2_5 
percent in the first year and 75 percent in the second year. The esti­
mates follow. 

Fiscal year-

1977 1978 1979 1980 1981 

Authorization leveL __________________ _ 
Costs_ ______________________________ _ %~ ----------422-----------126 ____ --------47-------------28 

Scientific activities (Special Foreign Currency Program) .-Title 
IV authorizes funding for this account, which provides for the use 
or United States-owned foreign currency to support cooperative scien­
tific activity with foreign scientists. All funding is assumed obligated 
in fiscal year 1977. 

Authorization leveL _________________ _ 
Costs _______________________________ _ 

BUDGET EFFECTS 

[In millions of dollars; fiscal year[ 

1977 1978 1979 1980 1981 

6 --------------------------- -----------------------------
6 ----------------------------- ---------------------------

6. Estimate comparison: This estimate is based on previous discussions 
about the historical experience of aggregate NSF pay-out rates 
with NSF budget personnel 'lvhile estimating the cost of H.R. 

11472. The differences between administration figures and the 
estimates above are due to the committee's increases in authoriza­

. tion levels and the inclusion in administration figures of $10 mil­
lion of deferred obligational anthority. 

7. Previous CBO estimate: A CBO estimate of H.R. 11472 was pre­
pared on March 11, 1976. 

VI. Vote in Committee 

Pursuant to section 133(h) of the l..ef6s1nJire Reorganization Act 
of 1949, as amended, the following is a tab1~lation of votes in Conm~it­
tee: Motion to favorably report the bill to the Senate earned 
unanimously. 

VII. Section-by-Section Analysis 

Section 101. This section authorizes an appropriation for the N a­
tiona} Science Foundation in the amount of $826.4 million for the 
fiscal year ending September 30, 1977. The amount authorized to be 
appropriated is distributed in specific amounts to 8 :program c~te­
gories. Section 101 (b). This subsection makes available specific 
amounts for sub-categories and provides for a minimum amount to 
he expended to small business concerns. 

Section 102 (a). This subsection directs the Foundation to require 
an acknowledgement of NSF sul)port and a statement as to the re­
sponsibility for the findings, opinions, conclusions, or recommenda­
tions contained in any published material which is based on or de­
veloped under a project assisted by the Foundation. 

Subsection (b) directs the Foundation to arrange for the dissemina­
tion of all substantive technical reports through the National Tech­
nical Information Service. 

Subsection (c) requires each principal investigator under the pro­
gram "Research Applied to National Needs" or any similar program 
within one year after completion of his project to report on the utiliza­
tion of the results of his research and any barriers to utilization which 
have been identified. 

Subsection (d) directs the Director of the Foundation to conduct 
a stndy of the feasibrlity of operating: a supplementary peer review 
system in which the identitv of the proposer is not know to the re­
viewers and to report within one year to the Senate Committee on 
Labor and Public Welfare and the House Subcommittee on Science 
and Technology. 

Subsection (e). This subsection prohibits the Foundation from 
transferring funds to or from a particular category listed in section 
101 if the amount so transferred exceeds 10% of the total funds in 
that particular category unless the appropriate House and Senate com­
mittees are notified in writing and the Director waits 30 leg-islative 
days before taking final action or these committees notify the Director 
in writing that they have no obiection to such transfer. 

Section 201. This section authorizes and directs the Foundation to 
support basic and 'applied research and education programs and to 
conduct and support policy analysis, information dissemination and 
international cooperative programs to make the results of foreign re­
search more readily available to American scientists, engineers and 
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technologists, to promote international cooperation in science and 
technology to assist in solving problems such as world food ancl popu­
lation problems and to insure coordination of these programs with 
programs of other federal •agencies. 

Subsection (b). This subsection directs the Foundation, in coopera­
tion with certain other agencies to study international scientific re­
search, education and policy analysis and report to the House and 
Senate oversight committees by March. 

Section 202. This section directs the Foundation to encourage and 
promote interdisciplinary research through interdisciplinary under­
graduate programs, research projects which provide for apprentice­
ship training, fellowship programs and arrangements for degree train­
ing including post-gaduate degrees in more than one discipline in in­
stitutions of higher education. 

Section 203. This section authorizes •and directs the Foundation to 
conduct a "Science for Citizens Program" to (1) improve public un­
derstanding of pu:blic policy issues involving scierrce and tBchnology. 
(2) Facilitate the participation of scientists, engineers and graduate 
and undergraduate students in public activities aimed at the resolu­
tion of public policy issues having significant scientific •and technology 
aspects, and ( 3) enable groups to acquire necessary technical expertise 
in dealing with the scientific ·and technical aspects of public policy. 
(b) This subsection requires that review panels established to evaluate 
proposals under this section shall have !balanced membership from 
the scientific and non-scientific community and the public and private 
sectors. 

The sum of $3 million is earmarked for this program, and an 
augmented Public Understanding of Science Program. 

Section 204. This section directs the Foundation to initiate a pro­
gram of continuing education in science and engineering to enable 
experienced scientists and engineers to render more valuable contribu· 
tions to the nation. 

Subsection (h). This subsection requires that the program shall 
include the development of special curricula and educational tech­
niques and the &ward of fellowships. 

Subsection (d). This subsection authorizes the Foundation to allo­
cate followships under this section in such a manner as to attract 
highly qualified ·applicants and provide an equitable distribution of 
such fellowships throughout the United States. 

The sum of $1 million is earmarked for this program. 
Section '205 (a). This subsection direots the Foundation to intensify 

its search for qualified women, minorities and handicapped individuals 
to fill executive level positions in the Foundation and to increase the 
numbers of women, minori·ties and the handicapped on advisory com­
mittees and panels of the Foundation and report quarterly ·to the 
Congress. 

Subsection (b). This subsection provides that notwithstanding any 
other provision of this or any other Act, $5 million shall be available 
for the program "Minority Institutions Improvement" and $2.5 mil­
lion for a Program "Minorities; Women, and Handicapped Individ­
uals in Science" for experimental forums or other activities designed 
to improve scientific literacy and to encourage and assist minorities, 
women, and handicapped individuals to enter the sciences. 

. 
,.-
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S.ubs~ction (d) (1). This subsection authorizes and directs the Foun­
datwn m order to inc~ease ~orities in science, to award planning 
~rants for programs, m?ludr~1g but not limited to Minority Centers 
f?r Gradu~te ~du.catwn ;m Science a!fd E~gin~ering at geographically 
dispersed msti~utw.ns w1th su?stantJ.al mmonty enrollment that are 
lo~ated. nea,r mmority populatwn centers. The Director shall consult 
With mmonty groups in establishing criteria for planning groups and 
report to the House •and Senate oversight committees on the re~ults 
of these activities by March 31, 1977. 

The :>um of $2 million is earmarked for this program. 
Section ¥06. The Foundation is directed to establish an Offioe of 

Small Busmess R~search and J?evelopment within the Office of Gov­
ernm~n;t and. Pubhc Programs, m coopemtion with the Small Business 
Admirustratwn to : foster communication 1between the Foundation 
and the. small business community; collect 'and publish information 
conce~mng NSF awards to small 'business concerns and procedures for 
han<:p.I~g propos~ls for such concerns; assist small business concerns to 
obtai~ ~nformatwn. about NSF programs and procedures and assure 
exredi·t~ous proce_s~mg. of proposals; r~commend any changes required 
to mcreas_e th;e utihzatwn o~ small busmess concerns; prepare a report 
on ~he sCientific ~nd.techmcal expertis~ and capability in the small 
busmess ~mmumty m collaboratiOn with organizations representing 
small ·~usmess con~rns;. and report quarterly to the Congress. 

SectiOn 20_7. This sect~on auth_orizes the Foundation to make grants 
to states to mcrease thmr capacity to apply science, engineering and 
technology to meet ~he needs of their citizens. Grants of up to $100 -
000 each are authori~ed for the executive and legislative branches ~f 
state governments With at least 20% of the cost of their activities to 
be. borne by the sta~ ~ece~ving the grant. 

The ~um of $8 m;lhon ~s authoriz~d for this program. 
Sectwn 208. This sectwn authonzes NSF to establish a 24-member 

"a;dvi~ory council" only if at least six of the members are non­
SCientists, and the council furnishes advice to the Board and the Di­
rector . on broad policy matters relating to science research and 
e~ucatwn a~d promotes public understanding and acdess to informa­
tion concernmg the Foundation. 

Section 301.. This section. amends section 3 (d) of the National Sci­
ence FoundatiOn Act to direct the Foundation to recommend and 
encourage ~he :r;>urs~it of national. poli~ies designed to foster research 
an~ educatwn m. science and engmeermg, and the application of sci­
ent~fic and techmcal knowledge to the solution of national and inter­
natiOnal problems. 

Section 302: This section :;tmends s_e~tion 4 (a) of the National Sci­
enc~ Foundation Act b_y addmg proVISIOns that policies for the Foun­
dati~n shall b~ estabhs~~d by the Board within the framework of 
applicable na;twnal. policies as set forth by the President and the 
Congress. Th~s sectiOn al.so ame~ds section 4 (c) of the National Sci­
ence FoundatiOn Act to ;nc.lude m the qualifications for membership 
o!l the Board emmence m mdustry to provide representation of the 
v~ews of lea~ers from a diversity of points of field and points of 
v_Iew and to mcr~ase. the number and broaden the range of organiza­
tiOns wh_ose nommatwns for Board membership must be considered by 
the President. 



58 

Subsection (b) of this section amends section 4 of the Act to in­
sert a new subsection (g) to require the National Science Board to 
submit an annual report to the President and the Congress on the 
status and health of science. 

Subsection (c) of this section amends section 4 (h) of such Act t_o 
require consultation with the Chairman of the Board before the DI­
rector appoints members to the Board staff. It also authorizes pay~ent 
of members of the Board staff at rates not to exceed the rate applica­
ble to GS-18. 

Section 303. This section authorizes the Foundation to gather and 
analyze data relating to research and engineering activities and the 
availability of scientific, engineering and technical manpower to as­
sist in the appraisal of the implementation of the policies set fort~ in 
Title I of the National Science and Technology Policy, OrganizatiOn 
and Priorities Act of 1976 and to provide this and additional infor­
mation and staff assistance to the Office of Science and Technology 
Policy as requested. 

Section 401. This section authorizes $6 million to be appropriated 
for expenses incurred outside the United States to be financed from 
foreign currencies which the Treasury Department determines to be 
in excess of the normal requirements of the United States. 

Section 402. This section provides $5,000 for use by the Director 
of the National Science Foundation at his discretion. This money may 
be used for official consultation, representation and other extraordi­
nary expenses. 

Section 403. This section provides that appropriations made pur­
suant to the Act shall remain available for obligation and expenditure 
for the period of time specified in the Appropriation Act. 

Section 404. This section requires that the Director of the Founda­
tion keep the House Science and Technology Committee and the Sen­
ate Labor and Public Welfare Committee fully and currently in­
formed on all activities of the Foundation. 

f' 
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VIII. Changes in Existing Law 
. . . ' ' 

. In compliance with subsection ( 4) of rule XXIX of the Standing 
Rules of the Senate, changes in existing law made by the bill, as re­
ported, are sho>vn as follows (existing law propoood to be omitted is 
enclosed in black brackets; new matter is printed in italic) : 

NATIONAL SCIENCE FOUNDATION ACT OF 1950* 

(PuBLIC LAw 507-81sT Co~GREss) * 

(64 STAT. 149) 

(S. 247) 

AN ACT 

To promote the progress of science; to advance the national health, prosperity, 
and welfare; to secure the national defense; and other purposes. 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress- assembled, That this Act may be 
dted as the "National Science Foundation Act of 1950." 

ESL\BLISIDIEXT OF NATIONAL SCIENCE FOUNDATION ( 42 U.S.C. § 1861) 

SEc. 2. Thepe is hereby established in the executive branch of the 
Government an independent agency to be known as the National Sci­
ence Foundation (hereinafter referred to as the "Foundation"). The 
Foundation shall consist of aN ational Science Board (hereinafter re­
ferred to as the "Board") and a Director. 

FUSCTIOXS OF THE FOUNDATION (42 U.S.C. § 1862) 

SEc. 3. (a) The Foundation is authorized and directed-
( 1) to initiate and support basic scientific research and pro­

grams to strengthen scientific research potential and science edu­
cation programs at all levels in the mathematical, physical, medi­
cal, biological, engineering, social, and other sciences, by making 
contracts or other arrangements (including grants, loans, and 
other forms of assistance) to support such scientific and edu?a­
tional activities and to appraise the impact of research upon m­
dustrial development and upon the general welfare; 

*As amended by: Act of April 5, 1952 (P.L. 82-298; 66 Stat. 43). Act of Aug. 8, 1953 
(P.L. 83-223; 67. Stat. 488), Act of July 1L 1958 (P.L. 85-510); 72 Stat. 353), Act of 
Sept. 8, 1959 (P.L. 86-232: 73 Stat. 467), Act of June 11, 1960 (P.L. 86-507; 74 Stat. 
200\. Act of .Tune 29, 1960 (P.L. 86-550; 74 Stat. 256), Act of Oct. 16, 1962 (P.L; 87-8::15: 
76 Stat. 10flfl), Act of July 18, 1968 (P.L. 90-407: 82 Stat. 360). Act of November 18. 1969 
(P.L. 91~120: 83, Stat. 203); Act of August 10, 1972 (P.L. 92-372, 86 Stat. 526), and Act 
of October 13, 1972 (P.L. 92-484, 86 Stat. 797). 

(59) 
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(2) to award, as provided in s~ction lO,,scholars?.ips a.nd g~ad­
uate fellowships in the mathematical, physrcal, medical, brological, 
engineering, social, and other sciences; 

( 3) to foster the interchange of sci~ntific info_rmation among 
scientists in the United States and foreign countries; 

(4) to foster and support the development and use of computer 
and other scientific methods and technologies, primarily for re­
search and education in the sciences; 

( 5) to evaluate the status and needs of. the various sciences as eyi­
deuced by programs, projects, and studies undertaken by agencies 
of the Federal Government, by individuals, and by public and 
private research groups, employing by grant or contract such 
consultin<>' services as it may deem necessary for the purpose of 
such eval~ations · and to take into consideration the results of such 
evaluations in cdrrelating the research and educational programs 
undertaken or supported by the Foundation with programs, proj­
ects and studies undertaken by agencies of the Federal Govern­
me-dt, by individuals, and by public and private. research grou.Ps; 

(6) to maintain a current register. of scientific and ~echmcal 
personnel, an9- in .other way~ to provrde a .central clearmghou.se 
for the collectiOn, mterpretation, an~ analysis of data o;n th_e avail­
ability of, and the current a~d proJected need for, ~wntific and 
technical resources in the Umted States, and to provide a source 
of information for policy formulation by other agencies of the 
Federal Government; and . . 

(7) to initiate and maintain a program for the determmahon o:f 
the total amount of money for scientific research, including money 
allocated for the construction of the facilities wherein such re­
search is conducted, received by each educational institution and 
appropriate nonprofit organization in the United States, by grant, 
contract, or other arrangement from agencies of the Federal Gov­
ernment, and to report annually thereon to the President and the 
Congress. . 

(b) The Foundation is authorized to initiate and ~up port. speCific 
scientific activities in connection with matters relatmg to mterna­
tional cooperation, national security, and the effects of scientific aprli­
cations upon society by making contracts or other arrangements (m­
cluding grants, loans, and other forms of assistance) for the conduct 
of such activities. When initiated or supported pursuant to requests 
made by any other Federal department or agency, including the Office 
of Technology Assessment, such activities shall ?e financed wheneyer 
feasible from funds transferred to the FoundatiOn by the requestmg 
offical as provided in section 14(g), and any such activities shall be 
unclassified and shall be identified by the Foundation as being under­
taken at the request of the appropriate official. 

(c) In addition to the authority contained in subsections (a) and 
(b), the Foundation is authorized to initiate and support scientific 
research, including applied research, at academic and other nonprofit 
institutions. When so directed by the President, the Foundation is 
further authorized to support, through other appropriate organiza­
tions, applied scientific research relevant to national problems involv­
ing the public interest. In exercising the authority contained in this 
subsection, the Foundation may employ by grant or contract such 
consulting services as it deems necessary, and shall coordinate and 

61 

correlate its activities with respect to any such problem with other 
agencies of the Federal Government undertaking similar programs 
in that field. 

(d) The [Board and the Director] Foundation shall reco~mend 
and encourage the pursuit of national policie~ [f?r the :Promotr~n of 
basic] de8igned to foster research and educatiOn m [science] scwrwe 
and engineering, and the application of scientific and technical knowl­
edge to the solution of national. and inter:nationf!l problerM . . 

(e) In exercising the authorrty and. drschargmg the funct~ons. re­
ferred to in the foregoing subsections, It shall be on~ of. the obJE?Cbves 
of the Foundation to stren<>'then research and educatiOn m the scrences, 
including independent res:arch by individuals, throughout the United 
States, and to avoid undue concentration of such research and educa-
tion. 

(f) The Foundation shall render an annual report to the President 
for submission on or before the 15th day of January of each year to 
the Congress, summarizing the activities of the Foundation and mak­
in<>' such recommendations as it may deem appropriate. Such report 
sh~ll include information as to the acquisition and disposition by the 
Foundation of any patents and pattens right. 

NATIONAL SCIENCE BOARD (42 U.S.C. § 1863) 

SEC. 4. (a) The Board shall consist of twenty-four members to be 
appointed by the President, by and with the advice and consent of the 
Senate, and of the Director ex officio. In addition to any powers and 
functions otherwise granted to it by this Act, the Board shall establish 
the policies of the Foundation, within the framework of applicable 
nati.mwl policies as set forth by the President and the Congress. 

(b) The Board shall have an Executive Committee as provided in 
section 7, and may delegate to it or to the Director or both such of the 
powers and functions granted to the Board by this Act as it deems 
appropriate. 

(c) The persons nomin~ted for appointment .as me:J?bers of ~he 
Board ( 1) shall be eminent m the fields of [the basrc, medrcal, or socral 
sciences] science, social scien.ces, engineeri~g, agri?ulture, ir;dustry 
education, [research management] or pubhc [affarrs ;] affa~rs. (2) 
shall be selected solely on the basis of established ~ecords of dist.in­
!mished service, and ( 3) shall be so selected a to provrde representatiOn 
~f the views of [scientific] leaders from a diversity of fields and points 
of 1Jiew [in] from all areas of theN ation. [The President is requested, 
in] In the making of nominations o~ [persons] ~ndividtl(lls f~r ap­
pointment as members, [to] the Pres~dent shall grve consrderatwn to 
any recommendations for nomination which may be submitted to him 
by theN ational Academy of Sciences, National Academy of Engineer­
ing. the National Association of State Universities and Land Grant 
Colleges, the Sea-Grant Association, the Association of Am~ri~an 
Universities, the Association of American Colleges, the Assocratron 
of State Colleges and Universities, the American Association of Com­
munity and Junior Coll~ge~, by other scientific, "bechni_cal, ,Public inter­
est, or educational assomatzons and by [or by other screntrfic or educa­
tional] organizations committed to the advancement of minorities, 
~oomen, and handicapped individuals in science. 
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(d) The term of office of each member of the Board shall be six 
years; except that any member appointed to fill a vacancy occurring 
prior to the expiration of the term for which his predeces.sor was ap­
pointed shall be appointed for the remainder of such term. Any person, 
other than the Director, who has been a member of the Board for 
twelve consecutive years shall thereafter be ineligible for appointment 
during the two-year period following the expiration of such twelfth 
year. 

(e) The Board shall meet annually on the third Monday in May 
unless, prior to May 10 in any year, the Chairman has set the annual 
meeting for a day in May other than the third Monday and at such 
other times as the Chairman may determine, but he shall also call a 
meeting whenever one-third of the members so request in writing. A 
majority of the members of the Board shall constitute a quorum. Each 
member shall be given notice, by registered mail or certified mail 
mailed to his last known address of record not less than fift€en days 
prior to any meeting, of the call of such meeting. 

(f) Tbe election of the Chairman and Vice Chairman oft he Board 
shall take place at each annual meeting occurring in an even-numbered 
year. The Vice Chairman shall perform the duties of the Chairman 
in his absence. In case a vacancy occurs in the chairmanship or vice 
chairmanship, the Board shall elect a member to fill such Yacancy. 

(g) The Board shall prepare and submit on or before January 31 
in each year an annual1·eport t•o the President and to the. Congress, 
on the status and health of science and of its variou.<? disciplines. The 
report may include sttch recommendations as the Board may deem 
tirrwly and appropriate. 

[ (g)] (h) The Board may, with the concurrence of a majority of its 
members, permit the appointment of a staff consisting of not more than 
five professional staff members and such clerical staff members as may 
be necessary. Such staff shall be appointed by the Director after eonsttl­
f:ation wi{h the Chairman of the Board and assigned at the direction of 
the Board. The professional members of such staff may be appointed 
without regard to the provisions of title 5, United States CodE', govern­
ing appointments in the competitive service. and the provisions of 
chapter 51 of such title relating to classification, and comnensated at 
a rate not exceeding the appropriate rate provided :for individuals in 
grade [GS-15] GS-18 of the General Schedule under section 5332 of 
snch title, as may be necessary to provide :for the performance of such 
duties as may be prescribed by the Board in connection with the exer­
cise o:f its powers and :functions under this Act. Each appointment 
under this subsection shall be subiect to the same security requirements 
as those required :for personnel of the Foundation appointed under sec­
tion 14(a). 

{(h)J (i) The Roard is authorized to establish such snecial com­
missions as it may :from time to time deem necessary :for the purposes 
o:f this Act. 

[ ( i)] (j) The Board is also authorized to appoint :from rtmong its 
members such committees as it deems necessary. and to assi~ to com~ 
mittees so appointed such survey and advisory :functions as the, Board 
deems appropriate to assist it in exercising its powers and functions 
under this Act. 

0 
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.RintQ!'fonrth cton!lrtss or tht tlnitnl ~tatts of gmaica 
AT THE SECOND SESSION 

Begun and held at the City of Washington on Monday, the nineteenth day of January, 
one thousand nine hundred and sevent.y·six 

S!n S!ct 
Authorizing appropriations to the National Science Foundation for fiscal year 

1977. 

Be it enacted by the Senate and House of Representatives of the 
United States of America in Congress assembled, That this Act may 
be cited as the "Na,tional Science Foundation Authorization Act, 
1977." 

AUTHORIZATION FOR ACTIVITIES OF THE NATIONAL SCIENCE FOUNDATION 

SEc. 2. (a) There is authorized to be appropriated to the National 
Science. Foundation for the fiscal year 1977, for the following 
categories : 

( 1) Mathematical and Physical Sciences and Engineering, 
$231,525,000. 

(2) Astronomical, Atmospheric, Earth and Ocean Sciences, 
$244,850,000. 

(3) Biological, Behavioral, and Social Sciences, $130,425,000. 
(4) Science Education Programs, $69,400,000. 
(5) Research Applied to National Needs, $69,000,000. 
( 6) Scientific, Technological, and International Affairs, $22,000,000. 
(7) Program Development and Management, $43,500,000. 
(b) The National Science Foundation shall recommend and encour­

age the pursuit of national policies designed to foster research and 
education in science and engineering, and the application of scientific 
and technical knowledge to the solution of national and international 
problems. . . ''·· , .... ,,.tc ••. ,.;~x,; .· ·""'~ci!{"''i"'~··4;,;~~!:!.""""''~· 

(c) The National Science Foundation is authorized and directed to 
provide assistance to the Office of Science and Technology Policy 
established by the "Presidential Science and Technology Advisory 
Organization Act of 1976" (42 U.S.C. 6611) . 
• (d) Notwithstanding any other provision of this or any other Act 

not less than 10 per centum of the amount authorized for category (5) 
of subsection (a) of this se~tion shall be expended to small business 
concerns. 

(e) (1) The National Science Foundation shall establish uniform 
procedures for establishing the. :responsibility for material published 
with the assistance of or under the sponsorship of the Foundation. 
The Foundation shall also establish procedures for reporting on the 
utilization of research projects assisted under the program "Research 
Applied to National Needs". 

(2) The National Science Foundation shall arrange for the dis­
semination of all substantive technical reports through the National 
Technical Information Service of the Department of Commerce. 

(3) In the conduct of the energy research and development activi­
ties under the "Research Applied to National Needs" category, the 
National Science Foundation shall coordinate all new energy research 
project awards with the Administrator of the Energy Research and 
Development Administration or his designee. 

(f) The Director of the National Science Foundation is authorized 
and directed to conduct a :feasibility study of operating the peer review 
system used in the evaluation o:f grant proposals within the Founda-
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tion so as to assure that the identity of the proposer is not known to 
the reviewers of the proposal . .Any such system shall' be considered to 
supplement and not to supplant the peer review system in operation 
in the Foundation on the date of enactment of this Act. 

{g) No funds may be transferred from any particular category 
listed in section 2 (a) to any other category or categories listed in such 
section if the total of the funds so transferred from that particular 
category would exceed 10 per centum thereof, and no funds may be 
transferred to any particular category listed in section 2 (a) from any 
other category or categories listed in such section if the total of the 
funds so transferred to that particular category would exceed 10 per 
eentum thereof unless-

(1) a period of thirty legislative days has passed after the 
Director or his designate has transmitted to the Speaker of the 
House of Representatives and to the President of the Senate and 
to the Committee on Science and Technology of the House of 
Representatives and to the Committee on Labor and Public Wel­
fare of the Senate a written report containing a full and complete 
statement concerning the nature of the transfer and the reason 
thereof, or 

(2) each such committee before the expiration of such period 
has transmitted to the Director written notice to the effect that 
such committee has no objection to the proposed action. 

INTERNATIONAL SCIENTIFIC RESEARCH, EDUCATION, AND 
POLICY ANALYSIS 

SEc. 3. The National Science Foundation is authorized and 
directed to support basic and applied research and education pro­
grams, and to conduct and support policy analysis, information dis­
semination, and international cooperative programs consistent with 
the Nation's foreign policy objectives designed to make the results of 
scientific research conducted abroad more readily available to United 
States scientists, engineers, and technologists, to promote interna­
tional cooperation in science and technology, to assist in the resolu­
tion of critical and emerging problems with significant scientific or 
technical components, such as world food and population problems, 
and to insure full coordination of these programs with related 
·activities conducted by other Federal agencies and organizations. The 
Director of the National Science Foundation shall consult with the 
Secretary of State to assure that the programs authorized under this 
section are consistent with the foreign policy objectives of the United 
States. 

INTERDISCIPLINARY RESEARCH 

SEc. 4. The National Science Foundation is directed to encourage 
and promote the conduct of interdisciplinary research through 
broadly based undergraduate interdisciplinary education programs, 
interdisciplinary research projects which provide for apprenticeship 
training, interdisciplinary fellowship programs, and arrangements 
for degree training, including postgraduate degrees in more than one 
discipline, in institutions of higher education. 

SCIENCE FOR CITIZENS 

SEc. 5. (a) The National. Science F~undation i~ .authorized an~ 
directed to conduct an expenmental "Science for Citizens Program 
and an augmented Public Understanding of Science Program under 
which funds will be available for pilot projects to: 
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(1) improve public understanding of science, engineering and 
technology and their impact on :public policy issues. 

(2) facilitate the participation of experienced scientists and 
engin~rs ·as well as graduate and undergraduate students in 
helping the public understand science, engineering and tech­
nology and their impact on public policies; and 

( 3) assist nationally recognized professional societies and 
groups serving important public purposes in conducting a 
limited number of forums, conferences, and workshops to 
increase public understanding of science and technology and of 
their impact on public policy issues, after consideratio~ of the 
following eligibility factors: 

(A) the extent to which the proposal of the society or 
group will contribute to the development of facts, issues, and 
arguments relevant to public policy issues having significant 
scientific and technical aspects, and 

(B) the ability of the society or group, using its own 
resources, to conduct such forums, conferences, and work­
shops. 

(b) One or more review panels shall be established for the pur­
pose of evaluating applications for awards under this section. The 
membership of each review panel shall have balanced representation 
from the scientific and nonscientific communities and the public and 
private sectors. 

(c) No contract, grant or other arrangement shall be made under 
this Section without the prior approval of the National Science 
Board. 

(d) To assist. the Cong:ess in evaluating. activiti~s initiated pm;su­
ant to this SectiOn the Director of the N atwnal Smence Foundation, 
in consultation with a review .Panel having a balanced representation 
from the scientific and nonsCientific community and the public and 
private sectors, is directed to prepare a comprehensive analysis and 
assessment of such activities to be submitted to the House Committee 
on Science and Technology and the Senate Committee on Labor and . 
Public Welfare, not later than October 31, 1977. An interim report is 
required no later than March 1, 1977. 

CONTINUING EDUCATION IN SCIENCE AND ENGINEERING 

SEc. 6. (a) The National Science Foundation shall develop a pro­
gram plan for continuing education in science and engineering in 
order to enable scientists and engineers who have been engaged in 
their careers for at least five years to pursue courses of study designed 
t()-

(1) provide them with new knowledge, techniques, and skills in 
their special fields; or 

(2) acquire new knowledge, techniques, and skills in other fields 
which will enable them to render more valuable contributions to 
the Nation. 

(b) The program plan developed under this section shall include, 
but not be limited to-

( 1) the development of special curricula and educational tech­
niques for continuing education in science and technology; and 

(2) the •award of fellowships to scientists and engineers to 
enable them to pursue courses of study which provide continuing 
education in science and engineering. 

(c) The Foundation is directed to provide the House Committee on 
Science and Technology and the Senate Committee on Labor and Pub-
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lie Welfare, not later than March 1,1977, with a detailed report on the 
program plan developed under this section, including recommenda­
tions for its implementation in fiscal year 1978. 

:MINORITIES, WOMEN, AND HANDICAPPED INDIVIDUALS 

SEc. 7. (a) The Director of the National Science Foundation shall 
initiate an intensive search for qualified women, members of minority 
groups, and handicapped individuals to fill executive level positions in 
the National Science Foundation. In carrying out the requirement of 
this subsection, the Director shall work closely with organizations 
which have been active in seeking greater recognition and utilization 
of the scientific and technical capabilities of minorities, women, and 
handicapped individuals. The Director shall improve the represen­
tation of minorities, women, and handicapped individuals on advisory 
committees, review panels, and all other mechanisms by which the 
scientific community provides assistance to the Foundation. The 
Director of the National Science Foundation shall report quarterly to 
the Congress on the status of minorities, women, and handicapped 
individuals and activities undertaken pursuant to this section. 

(b) Notwithstanding any other provision of this or any other Act, 
the National Science Foundation shall, with funds available from the 
program "Minorities, Women, and Handicapped Individuals in 
Science" conduct experimental forums, conferences, workshops or 
other activities designed to improve scientific literacy and to encourage 
and assist minorities, women, and handicapped individuals to under­
take and to advance in careers in scientific research and science 
education. 

(c) (1) In order to promote increased participation by minorities 
in careers in science and engineering, the National Science Foundation 
is authorized and directed to make available planning ·and study 
grants for programs including, but not limited to, Minority Centers 
for Graduate Education in Science and Engineering in accordance 
with this subsection. 

(2) The grants for Minority Centers for Graduate Education shall 
be used to determine the need for and feasibility of developing Centers 
to be established at geographically dispersed educational institutions 
which-

( A) have substantial minority student enrollment; 
(B) are geographically located near minority population 

centers; 
(C) demonstrate a commitment to encouraging and assisting 

minority students, researchers, and faculty; 
(D) have an existing or developing capacity to offer doctoral 

programs in science and engineering; 
(E) will support basic research and the acquisition of necessary 

research facilities and equipment; 
(F) will serve as a regional resource in science and engineering 

for the minority community which the Center is designed to serve; 
·and 

(G) will develo:p joint eduoo.tional programs with nearby 
undergraduate institutions of higher education which have a 
substantial minority student enrollment. 

(3) The Director, in consultation with groups which have been 
active in seeking greater recognition of the scientific and technical 
capabilities of minorities, shall establish criteria for the award of the 
grants, and shall report to the Committee on Science and Technology 
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of the House of Representatives and the Committee on Labor and 
Public Welfare of the Senate on the results of activities including an 
evaluation and assessment of the entire program carried out under this 
subsection, not later than March 1, 1977. 

OFFICE OF SMALL BUSINESS RESEARCH AND DEVELOPMENT 

SEc. 8. The National Science Foundation is authorized and directed 
to establish an Office of Small Business Research and Development. 
The Foundation through the Office of Small Business Research and 
Development and in cooperation and consultation with the Small 
Business Administration shall-

(1) foster communication between the National Science Foun­
dation and the small business community, and insure that the set­
aside for small business concerns provided under this Act or any 
other Act authorizing appropriations for the National Science 
Foundation is fully and effectively utilized; 

(2) collect, analyze, compile, and publish information concern­
ing grants and contracts awarded to small business concerns by 
the Foundation, and the procedures for handling proposals sub­
mitted by small business concerns; 

(3) assist individual small business concerns in obtaining 
information regarding programs, policies, and procedures of the 
Foundation, and assure the expeditious processing of proposals 
by small business concerns based on scientific and technical merit; 

( 4) recommend to the Director and to the National Science 
Board such changes in the procedures and practices of the Foun­
dation as may be required to enable the Foundation to draw fully 
on the resources of the small business research and development 
community; and 

(5) make quarterly reports to the Congress concerning the 
activities of the Office of Small Busmess Research and 
Development. 

NATIONAL SCIENCE BOARD 

SEc. 9. (a) Section 4 of the National Science Foundation Act of 
1950 is amended by inserting before the period at the end of subsection 
(a) a comma and the following: "within the framework of applicable 
national policies as set forth by the President and the Congress". 

(b) Section 4(g) of such Act as redesignated by this section is 
amended-

(1) by inserting after "the Director," the following: "after con­
sultation with the Chairman of the Board" ; and 

(2) bv striking out "GS-15" and inserting in lieu thereof 
"GS-18';. 

LIMITATION 

SEc. 10. (a) In addition to such sums as are authorized by section 2, 
not to exceed $6,000,000 is authorized to be appropriated for fiscal year 
1977, for expenses of the National Science Foundation incurred out­
side the United States to be paid for in foreign currencies which the 
Treasury Department determines to be excess to the normal require­
ments of the United States. 

(b) Appropriations made pursuant to this Act may be used, but not 
to exceed $5,000 for official consultation, representation, or other 
extraordinary expenses upon the approval or authority of the Director 
of the National Science Foundatwn, and his determination shall be 
final and conclusive upon the accounting officers of the Government. 
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(e) Appropriations made pursuant to this Aet shall remain avail­
able for obli~ion, for expenditure, or for obligation and expenditure, 
for such penod or periods as may be specified in Acts making such 
appropriations. . 

INFORMATION REQUIREMENT 

SEc. 11. Notwithstanding any other provision of this or any other 
Act, the Director of the National Science Foundation shall keep the 
Committee on Science and Technology of the House of Representa­
tives and the Committee on Labor and Public Welfare of the Senate 
fully and currently informed with respect to all of the activities of the 
N at1onal Science Foundation. 

Speaker of the HOU8e of Representatives . . 

Vi</6 President of the United Statu Otnd 
President of the Senate. 




