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GENERAL NOTES

® The Federal obligations in this study were reported by 9 agencies that

accounted for more than 95 percent of all Federal support for aca-
demic science.

Federal obligations are reported for the Federal fiscal year ending
June 30 of the year shown.

Enroliment and degree data cited in this report are for the academic
year 1967-68.

In all tables of this report, details may not add to totals because of
rounding. Percentages were calculated on the basis of unrounded
figures.

® Tables showing academic science and R&D obligations distributed by

field of science include estimated data for some $110 million, repre-
senting projects for which the Department of Defense was unable to
supply field of science information.

Data in this report on Federal obligations for academic science and
R&D support for fiscal year 1970 vary somewhat from data appearing
in a related report entitled Federal Support to Universities, Colleges,
and Selected Nonprofit Institutions, Fiscal Year 1970 (NSF 71-28).
See technical notes, p. 28.

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 . Price 70 cents
Stock Number 3800-0113




FOREWORD

This report presents statistical analyses of Federal obligations awarded
to universities and colleges for academic science activities. Funding patterns
are examined in terms of specific types of science activities, fields of science,
agency sources of support, and geographic and institutional distribution of
funds. The data were compiled by the National Science Foundation for the
Committee on Academic Science and Engineering (CASE), Carl York, Chairman.
The source of the information is the Government-wide data system established
by CASE for the purpose of making available to science policymakers com-
prehensive information on federally funded science activities at universities
and colleges.

We extend our appreciation to staff members of the cooperating agencies,
without whose help this compilation would be impossible. The analysis and
preparation of the report were carried out by the Division of Science Resources
Studies, Charles E. Falk, Director. The Data Management Systems Office,
Edgar W. Barrett, Data Management Systems Officer, was responsible for
processing the data.

W. D. McElroy
Director
National Science Foundation

December 1971
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SUMMARY

TOTAL FEDERAL ACADEMIC SCIENCE SUPPORT

In fiscal year 1970, total Federal support to
universities and colieges declined 7 percent from
the level of funding reported for fiscal year 1969.
The major portion of this decrease was in aca
demic science activities which experienced an 8.
percent drop in 1970 compared to the 3 percent
decline in support for nonscience activities. This
report deals exclusively with Federal academic
science support, focusing on the pattern of fund-:
ing for individual categories of science activities
such as research and development, manpower de-
velopment, and general science support programe.
and the distribution of Federal obligations among
the various fields of science. This differs from an
earlier report published by the National Science
Foundation ! on fiscal year 1970 Federal obliga-
tions to institutions of higher education in which
data were presented and analyzed in much less
detail, concentrating mainly on three broad cate:

10

gories of science activities—research and devel-
opment, R&D plant, and ‘‘other’’ science activi:
ties.

Types of activity

Research and development and manpcwer
development support, two of the eight categories
of activity used in this report, accounted for the
bulk of total academic science funding. Obliga-
tions for these activities amounted to $1,396 mil-
lion and $429 million, respectively. Substantially
smaller amounts of $101 million and $87 million
were reported for gencral support for science and
facilities and equipment, respectively.

1 The last report issued in the series resulting from the
CASE | system was: National Science Foundation, Fed-
eral Support to Universities, Colleges, and Selectec iJon-
profit Institutions, Fiscal Year 1970 (NSF 71-28) (Wash-
ington, D.C. 20402: Supt. of Documents, U.S. Gove -+
ment Printing Office, 1971.)




Fields of science

Federal academic science funding in 1970 was
distributed across the major fields of science and
engineering as follows: Life sciences—$834 mil-
lion; physical sciences—$322 million; engineer-
ing—%$165 million; environmental sciences—
$126 million; psychology-—$103 million; social
scier.ces—$95 million; and mathematics—$72
million. A total of $513 million was not classified
under a specific scientific field.

HEW was the leading sponsor o¢ support in the
m:"‘*m”m life sciences—$689 million; psychology—$77
sctivity, million; and the social sciences—-$50 million.
NSF led all other agencies in the funding of proj-
erts in the environmental sciences—$49 mi!lion
—and mathematics—$39 million. DOD was the
chief source of support for activities performed in
the physical sciences—$98 million—and in engi-
neering-—$54 million.

Manpower
deyelopment

Resesrch and
develop .
63+

Fedoral acadomic science ebligatiens,
by field of science, FY 1970
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Fields of science

Federal academic science funding in 1970 was
distributed : cross the major fields of science and
engineering :s follows: Life sciences-—$834 mil-
llon; physical sciences—$322 million; engineer-
ing—$165 million; envirormental sciences—
$126 million; psychology—$.03 million; social
sciences—$95 million; and mathematics—$72
million. A total of $513 million was not classified
under a specific scientific field,

HEW was the leading sponse: of support in the
life sciences—$689 million; psychology—$77
million; and the social sciences—$50 million.
NSF led all other agencies in the funding of proj-
ects in the environmental sciences—$45 million
—and mathematics—$39 million. DOD was the
chief source of support for activities performed in
the physical sciences—$98 million—and in engi-
neering-—$54 million.

Federal academic science obligations,
byfisidotscience, FY 1970

Totl: $2.230.9 miltion
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RESEARCH AND DEVELOPMENT

In fiscal year 1970, Federal R&D obligations to
academic institutions totaled $1,396 million, or
about 10 percent of the overall Federal R&D
budget. In addition, $16 million were obligated in
support of resecarch facilities and equipment, anc
$1.4 million for research institutes, seminars, or
conferences.

Of the nine agencies sponsoring academic R&D
projects, four—-HEW, DOD, NSF, and NASA—a-
warded 85 percent of the total. The primary
source of support was HEW, whose $594 million
constituted 43 percent of total R&D funding, with
$464 million attributable to NIH. The second
largest sponsor—DOD—obligated $265 million,
or 19 percent, followed by NSF with $193 mil-
lion, or 14 percent, and by NASA with $127 mil-
lion, or 9 percent.
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About 70 percent of academic research and

development was concentrated among three of Federal acadamic RED obligations,
the seven major fields of science. Life science re- "'“"‘“““"‘"""n ‘
search and development, the single largest com- * Total: $1.386.9 miltion “
ponent, accounted for $565 million. Of this / ) R "
amount, $439 million came from HEW, and an tin
additional $100 million came from NSF, DOD, i SR
and AEC combined. In each of the other two lead- Enginewing |___
ing science fields—physical sciences, $28% mil- Environmental
lion, and engineering, $142 million—DOD funded Paychotony [—
slightly more than one-third of the field totai. Socia Seiences [
Mathematics -

Six States, each the recipient of more than omennec |

$50 million, shared $723 millizn, or 52 percent,

of Federal R&D support and accounted for 41 of

the 100 institutions receiving the largest Federal

R&D support. Thrze of these six States received

$150 million or more each—California, $200 mil-

lion; New York, $164 million; and Massachusetts,
| $160 million.

SOURCE: National Science Fo  tion {CASE).

In all, 569 institutions received R&D support
from one or more Federal agencies. However, the
100 larzest recipients received 86 percent of

R&D funds——an amount proportional to the num- Federal obigations for academic sclence facilities
her of Ph.D. degrees awarded in the sciences and and squipment, by agency, FY 1970
engineering at these institutions. " Totak: 9888 million

| The $1.4 million allocated to research insti-
tutes, seminars, or conferences were obligated
largely by NSF (79 percent), with the remainder
provided by HEW—17 percent; and NASA—3
percent. More than one-half of the support ,
funded meetings at which university and college SOURCE: National Science Foundation (CASE).
faculty were the principal attendees.
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SOURCE: National Science Foundation (CASE).

Federal obligations for scademic sclence facilities
and equipment, by agency, FY 1970

" Tots: 8988 milion

FACILITIES AND EQUIPMENT

Federal obligations for the construction and
operation of science facilities and equipment to-
taled $87 million in 1970. This figure repre-
sented 4 percent of Federal obligations for all ac-
ademic science activities in 1970.

Facilities and equipment generally serve more
than one science area. For example, a building
funded by NIH might be used for research and
education activities in virtually all of the major
science fields. As a result more than two-thirds,
or $58 million, of Federal funds for science facili-
ties and equipment were reported under the non-
specific category, ‘‘other sciences, n.e.c.”” HEW

accounted for four-fifths, or $49 million, of these

‘‘other science’ obligations. Within the $28 mil-
lion assigned to specific fields of science, NSF,
the second largest agency in terms of total facili-
ties and equipment obligations, was the only
agency which reported funds for all the major
fields of science, It was responsible for all funds
going directly to psychology and the social sci-
ences as well as 99 percent of the funding for en-
vironmental science.

Four States received more than $5 million for
science facilities and support—California, New
York, Massachusetts and Pennsylvania. HEW sup-
plied 50 percent of the funds obligated to these
States; NSF and AEC provided virtually all of the
remainder.

A total of 503 universities and colleges re-
ceived facilities and equipment support in 1970.
Eighty-three percent of all obligations going to
the first 100 of these institutions accounted for
the major portion of all but one agency’s science
facitities and equipment funds.
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SCIENCE EDUCATION

The Federal Government allocated $624 mil-
lion for science education activities in 1970. HEW
supported 73 percent of this total and NSF 26
percent, with four other agencies representing
less than 2 percent.

Manpower development

Nearly nine-tenths of the $429 million for
manpower development supported projects spon-
sored by HEW in mental health and the medical
sciences. NSF manpower development funds to-
taled $53 miflion.

The life sciences totaled $213 million, almost
one-half of the manpower development total.
Grants from the National Institutes of Health and
the Health Services and Mental Health Adminis-
tration comprised 92 percent of the life science
total. The social sciences and psychology each
represented 9 percent of the funding of man-
power development projects.

The distribution of manpower development
support among the geographic areas was in much
the same proportions as the science and engi-
neering degrees awarded by the universities and
colleges. Eight of the first 10 States in manpower
development obligations also ranked among the
first 10 in the numbers of science and engineer-
ing degrees awarded.

" Developmerit of aducational

_ Fedoral obligations to universities and colleges
e 0

P

T Towl: 98241 mition .

Manpower Mwmt
Educationel instiwuies, .
. smina, of confersnces

By Field of Sciencs - 5

“SOURCE: Nationsl Science Foundation (CASE).
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sminars, or conferences ¥

Development of educational
matsrisls and techniques

By Field of Science

SOURCE: National Science Foundation (CASEL,  *

 Totsl: $824.1 miion

General support for science

Of the $101 million total for general support
for science, $57 million was obligated by NSF
and $43 million by HEW. All of HEW's funds were
in the life science field.

Over cne-half of NSF's obligations could not be
assigned to a given field of science due to awards
made under the Foundation's University Science
Development Program and various multidisci-
plinary projects.

Other educational activities

In 1970 $45 million was allocated for the sup-
port of educational institutes, seminars, or con-
ferences. NSF supplied virtually all of the Federal
funds in this area, with 90 percent of the total
for programs designed for the precollege level.
One-third of the total financed projects in the
field of mathematics, while another one-third sup-
ported institutes of an interdisciplinary or multi-
disciplinary nature.

Three Federal agencies obligated $49 million
for projects aimed at developing new curriculum
materials, improving or strengthening existing
curriculums, and implementing the instructional
materials. Over four-fifths, or $40C million, was
provided by the Office of Education, which was
the only agency within HEW to provide obliga-
tions for this activity. Funds supporting programs
designed for prebaccalaureate students ac-
counted for 92 percent of the total.
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Data contained in this report were collected
from Federal agencies for the Committee on Aca-
demic Science and Engineering (CASE) of the
Federal Council on Science and Technology to
provide a statistical basis for evaluating Federal
academic science programs and the allocating of
Federal funds for these programs. These data
were supplied by individual Federal agencies uti-
lizing project-by-project reporting of Federal
funds for academic science, distributed among
eight categories representing the major types of
science activities undertaken in institutions of
higher education. A similar report by the same
title covering 1969 data was published in 1971.2

Federal obligations for higher educational ac-
tivities considered to be primarily nonscience in
nature, such as general support for undergradu-
ate education, were not included in the study.
Nonscience support amounted to approximately
$1 billion in fiscal year 1970. Other forms of fin-
ancial assistance by Federal agencies not covered
in the study include loans such as those made by
the Office of Education, and agency support of
Federal employee training and development activ-
ities. The report also excludes data on Federal

obligations to Federally Funded Research and De-

velopment Centers (FFRDC's) administered by
universities and colleges.

Details of the reporting system, including defi-
nitions of the terms used in the report are in-
cluded in the technical notes (appendix A).

2 National Science Foundation Federal Funds for Aca-
demic Science, Fiscal Year 1969 (NSF 71-7) (Washing-

ton, D.C. 20402: Supt. of Documents, U.S. Government
Printing Office, 1971.)

X

SCOPE AND LIMITATIONS OF DATA

This report covers data on federally funded ac-
ademic science and engineering projects reported
by nine Federal departments and agencies which
provide the major portion of the funding for such
activities. These agencies are:

Department of Agriculfture

Atomic Energy Commission

Department of Commerce

Department of Defense

Department of Health, Education, and Welfare
Department of the Interior

National Aeronautics and Space Administration
National Science Foundation

Office of Economic Opportunity

Together, these agencies account for more than
95 percent of all Federal obligations for academic
science made directly to U.S. universities and col-
leges.

Each federally funded academic science project
included in this report was classified into one of
the following ‘‘type of activity' categories: Re-
search and development; manpower development;
facilities and equipment; general support for sci-
ence; research institutes, seminars, or confer-
ences: educational institutes, seminars, or
conferences; development of educational tech-
niques and materials; and ‘‘other related activi-
ties.”

For analytical purposes, the report is divided
into two parts. Part | contains an overview of aca-
demic science activities. Part Il presents a more
detailed discussion of specific academic science
activities organized into three principal groups:
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SCOPE AND LIMITATIONS OF DATA

This report covers data on federally funded ac-
ademic science and engineering projects reported
by nine Federal departments and agencies which
provide the major portion of the funding for such
activities. These agencies are:

Department of Agriculture

Atomic Energy Commission

Department of Commerce

Department of Defense

Department of Health, Education, and Welfare
Department of the Interior

National Aeronautics and Space Administration
National Science Foundation

Office of Economic Opportunity

Together, these agencies account for more than
95 percent of all Federal obligations for academic
science made directly to U.S. universities and col-
leges.

Each federally funded academic 'science project
included in this report was classified into one of
the following ‘‘type of activity’’ categories: Re-
search and development; manpower development;
facilities and equipment; general support for sci-
ence; research institutes, seminars, or confer-
ences; educational institutes, seminars, or
conferences; development of educational tech-
niques and materials; and ‘‘other related activi-
ties.”

For analytical purposes, the report is divided
into two parts. Part | contains an overview of aca-
demic science activities. Part }| presents a more
detailed discussion of specific academic science
activities organized into three principal groups:

INTRODUCTION

Research and development (section 1) which in-
cludes data on R&D performance and research
institutes, seminars, and conferences; academic
science facilities and equipment (section 2); sci-
ence education (section 3) which incorporates
data on manpower development, general support
for science,? development of educational tech-
niques and materials, and educational institutes,
seminars, and conferences.

Field of science data for total academic sci-
ence and R&D obligations for the Department of
Defense and *‘all agencies' include estimates for
$110 million of DOD's total obligations of $265
million. The distribution of this $110 million
among fields of science was based on the alloca-
tion of $156 million for which DOD was able .to
provide field of science information. Since DOD
reports all of its obligations as research and de-
velopment, these estimates do not affect separate
figures shown for any of the other categories of
academic science activities.

Statistical tables contained in appendix B show
Federal agencies' obligations for the various
types of activities, distributed among the leading
universities and colleges (ranked in terms of
amount received) and geographic divisions and
States.

3 “General support for science'’ programs permit re
cipient institutions to distribute Federal funds among
various types of science activities. To the extent that
such funds are used to support research and develop-
ment, facilities or any of the other reported types of ac-
tivities, amounts shown for these categories are under-
stated.

8




This part of the report provides an overview of
Federal academic science support in terms of
types of activity, sources of support, fields of sci-
ence, and geographic and institutional distribu-
tion of funds.

- 19

tota!l federal acade

Federal obligations for science activities at uni-
versities and colleges in fiscal year 1970
amounted to $2.2 billion, the lowest total re-
ported since 1966. Academic science funding as
a proportion of total Federal support for higher
education (including nonscience activities) de-
clined in each of the last 6 years, from 94 per-
cent in 1964 to 67 percent in 1970.

The combined totals of three agencies, the De-
partment of Health, Education, and Welfare
(HEW), the National Science Foundation (NSF)
and the Department of Defense (DOD) comprised
nearly four-fifths of the Federal Government'’s ac-
ademic science funding in 1970, This repre-
sented all of NSF's and DOD's funds to institu-
tions of higher education. HEW, however,
awarded an additional $1 billion to universities
and colleges for programs not directly related to
the sciences or engineering.
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total federal academic

Federal obligations for science activities at uni-
versities and colleges in fiscal year 1970
amounted to $2.2 billion, the lowest total re-
ported since 1966. Academic science funding as
a proportion of total Federal support for higher
education (including nonscience activities) de-
clined in each of the last 6 years, from 94 per-
cent in 1964 to 67 percent in 1970.

The combined totals of three agencies, the De-
partment of Health, Education, and Welfare
(HEW), the National Science Foundation (NSF)
and the Department of Defense (DOD) comprised
nearly four-fifths of the Federal Government's ac-
ademic science funding in 1970. This repre-
sented all of NSF's and DOD’s funds to institu-
tions of higher education. HEW, however,
awarded an additional $1 billion to universities
and colleges for programs not directly related to
the sciences or engineering.
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FIELDS OF SCIENCE

Federal agencies reported 77 percent of the
$2,231 million obligated for academic science ac-
tivities, or $1,718 million, in terms of specific
fields of science. The remaining $513 million was
reported under “‘other sciences, n.e.c.” ¢

Because of the influence of research and de-
velopment on total Federal academic science
funding, the field of science distribution of total
academic science support is closely related to the
field of science distribution of R&D funding. This
correlation is evidenced by the identical ranking
of the seven major fields for total academic sci-
ence and R&D funding.

Life sciences

The biological sciences ($408 million) and
clinical medicine ($360 million), ranking 1 and 2,
respectively, among the 30 specific fields of sci-
ence reported for this study, together accounted
for more than nine-tenths of life science funding.

Primary support came from the National Insti-
tutes of Health—$585 million—and the Health
Services and Mental Health Administration—$66
million. Obligations for research and develop-
ment, manpower development, and general sup-
port for science together comprised 99 percent of
total support in the life sciences. The life sci-
ences predominated by a margin of more than
2.5:1 over support for the physical sciences
which ranked second in Federal obligations.

* Projects reported under “‘other sciences, n.e.c.” rep-
resent both interdisciplinary projects and awards that
could not be classified in a specific scientific field at the
time information was collected. Academic science funds
totalling $513 million could not be assigned to any one
field of science and were therefore reported under “other
sciences, n.e.c.”” To avoid understating the proportion of
total funding shown for individual fields of science, per-
centages were calculated on the basis of the sum o¢ obli-
gations reported for the seven specific fields ($1,718
million).
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Physical sciences

The physical sciences received 19 percent, or
$322 million, of the total for the seven major
fields in 1970.

Nearly nine-tenths of Federal support in the
physical sciences went into physics and chemistry
—$%$196 million and $86 million, respectively.
The remaining funds were reported under astron-
omy—$33 million, and physical sciences, n.e.c.
—$6 million.

The three leading agencies in total physical
science support also figured significantly in the
funding of physics; totals for these agencies were
$79 million for DOD,* $55 million for AEC, and
$42 million for NSF. Principal sponsors of work
in chemistry were NSF—$30 million, HEW—$26
million, and DOD—$15 million.

Research and development accounted for 88
percent of total project support in the physical
sciences. Astronomy showed the highest propor-
tion of funds in the R&D category, 97 percent of
its total of $33 million.

Engineering

Engineering funds totaling $165 million in
1970 were well dispersed among eight subfields,
none of which accounted for less than 5 percent,
or more than 27 percent, of total engineering
support. Agencies classified $45 million as ‘“‘engi-
neering, r.c.c.,” over three-fifths of which funded
research and development. Electrical engineering
received $34 million.

Together, DOD and NASA provided 58 percent
of total engineering obligations.

5 DOD dollar amounts for individual fields of science
shown throughout the academic science and R&D sec-
tions of the report are estimated. See technical notes,
page 28.

After the physical sciences, engineering had
the next highest R&D/total program support
ratio. R&D activities averaged 86 percent of total
support for all engineering and accounted for well
over 90 percent of total activities in six of the
eight engineering subfields.

Environmental sciences

Project support in oceanography totaled $40
million in 1970, making this field the leading
area of environmental science activity conducted
by universities and colleges. Following at some-
what lower levels were the atmospheric and geo-
logical sciences at $36 million and $34 million,
respectively.

NSF and DOD provided more than nine-tenths
of total Federal support for oceanography; each of
these agencies awarded more than $18 million
for projects in this field.

Approximately five-sixths of total obligations in
the environmental sciences funded R&D projects.
Nearly all of the remaining funds were divided
among the following types of support: Facilities
and equipment, $8 million; general support for
science, $5 million; educational institutes, semi-
nars, or conferences, $4 million; and manpower
development, $2 million.

Psychology and social sciences

Although second to R&D in both psychology
and the social sciences, manpower development
comprised a much larger proportion of total pro-
gram activities than in any of the other science
fields. In the social sciences manpower develop-
ment, which includes fellowships, traineeships,
and trainint grants, amounted to 42 percent, or
$40 million, of total obligations, while in psychol-
ogy, manpower development activities repre-
sented 37 percent, or $38 million, of total fund-
ing. Program support in sociology exceeded that
for the other social sciences.
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After the physical scienc2s, engineering had
the next highest R&D/total program support
ratio. R&D activities averaged 86 percent of total
support for all engineering and accounted for well
over 90 percent of total activities in six of the
eight engineering subfields.

Environmental sciences

Project support in oceanography totaled $40
million in 1970, making this field the leading
area of environmental science activity conducted
by universities and colleges. Following at some-
what lower levels were the atmospheric and geo-
logical sciences at $36 million and $34 million,
respectively.

NSF and DOD provided more than nine-tenths
of total Federal support for oceanography; each of
these agencies awarded more than $18 million
for projects in this field.

Approximately five-sixths of total obligations in
the environmental sciences funded R&D projects.
Nearly all of the remaining funds were divided
among the following types of support: Facilities
and equipment, $8 million; general support for
science, $5 mitlion; educational institutes, semi-
nars, or conferences, $4 million; and manpower
development, $2 million,

Psychology and social sciences

Although second to R&D in both psychology
and the social sciences, manpower development
comprised a much larger proportion of total pro-
gram activities than in any of the other science
fields. In the social sciences manpower develop-
ment, which includes fellowships, traineeships,
and training grants, amounted to 42 percent, or
$40 million, ot total obligations, while in psychol-
ogy, manpower development activities repre-
sented 37 percent, or $38 million, of total fund-
ing. Program support in sociology exceeded that
for the other social sciences.

Mathematics

NSF and DOD together provided more than
three-fourths of total Federal obligations for
mathematics in 1970,

Nearly five-sixths of mathematics funding went
into two types of activities: R&D projects, $45
million; and educational institutes, seminars, or
conferences. $15 million.

2
=




GEOGRAPHIC PATTERNS OF SUPPORT

Universities and colleges in 10 States received
$1,327 million or nearly three-fifths of Federal
academic science obligations to ali institutions of
higher education. Led by California, New York,
and Massachusetts, all of which have several
prominent research institutions, these 10 States
accounted for considerably higher levels of R&D
support than the other States. R&D funding as a
percent of total academic science in six of the 10
States exceeded the national average. Similarly,
the share of academic science obligations used
for manpower development projects, the second
ranking activity in terms of Federal funding, was
higher than the national figure in seven of the 10
leading States.

Federal asademis selonne sbiigatiens %o
e 10 Siotes rensiving the (argoet ameunts,
Oy type of sstivity, FY 1879

%ot 90 Swtse: 61,3879 millien

|
; SOURCE: Nenensl Scionce Feundation {CABE).
|
]

California led in Federal support for three of
the eight categories of activity reported for this
study: Research and development, facilities and
equipment, and development of educational tech-
niques and materials. The State also ranks first
among all States in total population and total stu-
dent enroliment. Principal sources of Federal sup-
port were HEW, 49 percent; and NSF, 19 percent.
The University of California System accounted for

nearly 60 percent of California’s academic sci- ]

ence total.

New York, placing second in total funds and
population, ranked first in total number of recipi-
ent institutions (98) and in total bachelor’s, mas-
ter's, and Ph.D. degrees awarded in the sciences
and engineering. Project support was concen-
trated in health and educational activities, with
HEW accounting for 60 percent of the State total.
Defense-related support made up only 8 percent
of the State total compared to 14 percent for
Ist-ranked California and 28 percent for third-
ranked Massachusetts. The State University of
New York System, comprising 27 of the State's
98 recipient institutions, received 14 percent of
total Federal funds going to all ¢. New Ycrk's in-
stitutions of higher education.

Massachusetts, ranking 10th in population and
sixth in total science degrees awarded, was third
in Federal academic science support in 1970.
Nearly three-fourths of the Massachusetts total
consisted of support to two institutions—the
Massachusetts Institute of Technology and Har-
vard University. Academic science activities in
Massachusetts were more heavily oriented toward
research and development than in any other
State. The $160 million obligated for R&D proj-
ects constituted more than three-fourths of all
science obligations to academic institutions in the
State. Defense-related activities amounted to $58
million—22 percent of total defense support
among all States.
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California led in Federal support for three of
the eight categories of activity reported for this
study: Research and development, facilities and
equipment, and development of educational tect-
nigues and rmaterials. The State also ranks first
among zll States in total population and total stu-
dent enroliment. Principal sources of Federal sup-
port were HEW, 49 percent; and NSF, 19 percent.
The University of California System accounted for
nearly 60 percent of California’s academic sci-
ence total.

New York, placing second in total funds and
population, ranked first in total number of recipi-
ent institutions (98) and in total bachelor’s, mas-
ter's, and Ph.D. degrees awarded in the sciences
and enginee.ing. Project support was concen-
trate_. in health and educational activities, with
HEW accounting for 60 percent of the State total.
Defense-related support made up only 8 percent
of the State total compared to 14 percent for
1st-ranked California and 28 percent for third-
ranked Massachusetts. The State University of
New York Systein, comprising 27 of the State's
98 recipient institut:ons, received 14 percent of
total Federal funds going to all of iNew York's in-
stitutions of higher education.

Massachusetts, ranking 10t) in population and
sixth in total science degrees ewarded, was third
i Federal academic science support in 1970.
Nearly three-fourths of the Massachusetts ‘otal
consisted of support to two institutions—the
iMassachusetts Institute: of Technology and Har-
vard University. Academic science activities in
Ma:.sachusetts were more heavily oriented toward
research and development than in any other
State. The $160 million obligated for R&L oroj-
ects constituted more than three-fourths ot all
science obligations to academic institutions in th2
State. Defense-related activities amounted to $58
million—22 percent of total defense support
among all States.

Federal academic science obligations to
the 3 States recelving the lamst amounts,
by tvmuctlmy, FY 1910
. (hmm of State md)
[ 20 40 80 80
T 1 T
—
Research and development kit Si Sip N Unio R TG
|
Manpower dw-opml SRR
. Facilities end equipment [

General support for science ) i

[ ] calitc mia: $281.3 miltion

Other m [L:] New “ork; $250.0 million
Massachusetts:  $206.1 milliun

SOURCE: Naticnal Science Foundation {CASE).

The other seven States ranking among the first
10 were llinois, Peansylvaria, Texas, Michigan,
Ohio, North Carolina, and Wisccasin, with Federal
support totals ranging from $119 million for llli-
nois 10 $56 million f¢.r Wisronsin. R&D funding
for 6 of the 7 States accounted for 59 percent to
65 percent of each State's total. North Carolina
showed the lowest share of obligations in the
R&D categoiy among the 10 States——55 percent.
Funding of fellowships, traineeships and training
grants, however, made up 25 percent of this
State's total—the largest proportion for man-
power development activities registered by any of
the first 10 Statas and well above the U.S. aver-
age.
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INSTITUTIONAL PATTERNS OF SUPPORT

Thirty-four of the first 100 institutions were lo-
cated in five States—New York, California,
Massachusetts, Pennsylvania, and Illinois. These
five States correspond with the leading five States
in total funds received for academic science.

Six states located in the New England, Middle
Atlantic, and East North Central divisions—New
York, Massachusetts, Pennsylvania, 1llinois, Mich-
igan, and Ohio—placed 32 institutions on the
first 100 list. The eastern regions of the United
States continue to hold a wide margin over the
western States in terms of representation on the
top 100 list, with 63 institutions compared to 37.
The eastern States, of course, also account for
the predominant share of total population and

total college enroliment—65 percent and 59 |
cent, respectively. Ten States did not achi
representation among the first 100 institutic

Federal agencies obligated 80 percent of tl
academic science funds in 1970 to the 100 I:
est recipient institutions. Research and deve
ment and manpower development activities,
two most heavily supported categories funde
universities and colleges, proved to have -
highest levels of concentration with 86 per
and 80 percent, respectively, going to the
100 institutions. Much broader participat
however, occurred for other programs, part
larly in the development of educational techniq
and materials and educational institutes, s

Geographic distribution of 100 universities and colleges receiving the largest amounts
of Federal academic science support, FY 1970
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Federal agencies obligated 80 percent of their
academic science funds in 1970 to the 100 larg-
est recipient institutions. Research and develop-
ment and manpower development activities, the
two most heavily supported categories funded at
universitics and colleges, proved to have the
highest levels of concentration with 86 percent
and 80 percent, respectively, going to the first
100 institutions. Much broader participation,
however, occurred for other programs, particu-
larly in the development of educational techniques
and materials and educational institutes, semi-

bution of 100 universities and colleges receiving the largest amounts
of Federal academic science support, FY 1970
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nars, and conferences. The first 100 institutions
received 18 percent and 42 percent, respectively,
for work in these two areas.

As a further indication of the relatively high
level of concentration of Federal academic sci-
ence funding, 23 institutions received 1 percent
or more of the Federal total; six of these ac-
counted for more than 2 percent each. Twenty-
nine institutions accepted Federal R&D funds in
amounts exceeding 1 percent of all Federal aca-
demic R&D obligations, nine of which received
amounts exceeding 2 percent of the R&D total.
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The patterns of Federal support among institu- Federal academic sclence obligations to universities
tions is in large part determined by the objectives and colleg 43 recalving the largest amounts.

of the program activity. Agencies utilize the re- by field of sclonce, FY 1870
sources found at. larger institfxtions for the.Pt_xlk o o 0 ‘3’;";““:;;““;:‘; w0 10
of their academic R&D requirements, Facilities - —T J T T
and equipment and general support for science e scionem L
awards, on the other hand, are less concentrated st
among the top 100 institutions and more dis- n-wwm-s:;e;;
persed among a broad base of institutions (table ' '
1). One of the primary objectives of funding for " Enpinverin o
. . 1 $185

these categories of support is the building and ‘
strengthening of the science capabilities of insti- Emironmental sciences |- —
tutions that exhibit the potential to improve and
advance their academic science programs. More . Prvchology L=
than three-fifths, or $121 million, of the com- ,
bined funding for these two categories went to in- Socil cences - E F 50
stitutions ranking below the first 100 in total aca- K Frst10°)
demic science support. : -] &

In two fields individual institutions accounted Other sciences, no.e, fod— L
for considerably higher shares of total funding $513
than in any of the other fields of science. The 1 . 1 .
University of California at San Diego, home of SOURCE: National Science Foundation (CASE).

one of the Nation's major oceanographic research
centers, the Scripps Institute of Oceanography,
received more than one-tenth of total funding in
the environmental sciences. In engineering fields
the Massachusetts institute of Technology ac-
counted for more than one-sixth of the total.

g B 2 T S

Table 1.—Distribution of Federal obligations for academic science, by group rankin
[Doliars in thousands)
g Total
§
‘ Institutions |
! (grouped in order of Research Facilities Gei
r academic science obligations) Amount Percent and Manpower and su
development | development equipment
sC
H ]
H
1-10.. ... $504,939 100.00 75.08 16.74 3.37 ]
1-50...........oe 850, 923 100.00 65.25 20.49 2.66 4
51-100............coii 434,128 100.00 60.06 19.01 2.61 [
Other............cocvvvivinnn. 440, 862 100.00 45.55 19.96 8.14 4

SOURCE: National Science Foundation (CASE).
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First 10
First 50
First 100

[Doflars in thousands)

Field of science totals or the first 10 institu-
tions in academic science support ranged from
$18 million in mathematics to $174 million in
the life sciences. Although life science projects
were awarded the largest amount of support, they
actually showed the lowest level of concentration
among the seven major categories—21 percent
of total life science obligations to 10 institutions.
Projects in the physical sciences, amounting to
$105 million, or 33 percent of total obligations in
the physical sciences, showed the highest concen-
tration of funding at the first 10 institutions.

The first 100 institutions received more than
four-fifths of total Federal academic science fund-
ing. There was little deviation from this figure
among the specific major science categories. Sup-
port levels ranged from 73 percent in the social
sciences to 85 percent in the physical sciences
and engineering.

Table 1.—Distribution of Federal obligations for academic science, by group ranking and type of activity, fiscal year 1970

q Total Percent distribution
Research Facilities General Research Educational | Development Other
Amount Percent and Manpower and support institutes, institutes, of educational related
development | development | equipment for seminars, or | seminars, or techniques activities
science conferences conferences | and materials
$504,939 100.00 75.08 16.74 3.37 1.66 .06 .46 .38 2.25
850,923 100.00 65.25 20.49 2.66 4.12 .06 .99 .50 5.92
434,128 100.00 60.06 - 19.01 2.61 6.07 .06 1.85 .60 9.74
440, 862 100.00 45,55 19.96 8.14 7.00 .06 5.94 9.13 4,22
ation (CASE).
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PART II

major types of federally funded

academic science activities
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SECTION 1.

research and development

Federal R&D support at universities and col-
leges encompasses three elements: (a) Funds for
R&D performance, with particular emphasis on
basic and applied research and but a minor por-
tion of the obligations allocated to development;
(b) funds for research institutes, seminars, and
conferences; and (c) funds for research facilities,
i.e., for the basic construction and operation of
research laboratories and equipment.

This section deals primarily with the first two
of these elements; Federal support for research
facilities and equipment :.2 discussed in a later
section of the report concerning Federal funds for
academic science facilities of all types.

RESEARCH AND DEVELOPMENT

In 1970 the nine Federal agencies whi
vide more than 99 percent of the Gover
total support for academic R&D activitig
gated $1.4 billion to universities and coll
research and development, including $1
for research institutes, seminars, and confg
and $16 million for research facilities and
ment.
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RESEARCH AND DEVELOPMENT

In 1970 the nine Federal agencies which pro-
vide more than 99 percent of the Government's
total support for academic R&D activities obli-
gated $1.4 billion to universities and colleges for
research and development, including $1 million
for research institutes, seminars, and conferences
and $16 million for research facilities and equip-
ment.

Percent distribution

Agency Percent

Interior
Other

Institutions of higher education account for ap-
proximately one-tenth of the total Federal R&D
budget. Among individual agencies, however, the
level of funding directed toward universities and
colleges for research and development amounted
to about four-fifths of total R&D obligations in
the case of NSF, and more than one-half of HEW,
DOD and NASA, on the other hand, distributed
less than one twenty-fifth of their total R&D funds
to academic institutions. '

NIH supplied more than three-fourths of the
$594 million HEW reported for academic re-
search and development. The components re-
sponsible for leading portions of this were the
National Heart and Lung Institute, the National
Cancer Institute, the National Institute of Arthritis
and Metabolic Diseases, and the National Insti-
tute of General Medical Sciences.
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Fields of science

The field of science distribution of Federal aca-
demic R&D support—92 percent research-orient-
ed—showed a marked difference from the
comparable pattern of overall Federal research
funding. A comparison of academic performers
with the Federal total shows that for the latter,
engineering ranked first by a relatively large mar-
gin, receiving most of its support from DOD and
NASA. Among academic performers, on the other’
hand, life sciences ranked first by a similarly
large margin, whereas engineering was limited to
10 percent of Federal academic R&D funding.
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Compared to the total research effort, universi-
ties and colleges received amounts ranging from
somewhat less than one-tenth (engineering) to
about three-fifths (psychology) of the Federal
total, mathematics and life sciences received
about two-fifths of the Federal total in each field.
For each of the remaining fields of science, uni-
versities and colleges received shares amounting
to one-third or less of the respective Federal re-
search funding in all sectors.

Although DOD provided only one-fifth of the
R&D obligations to universities and colleges, it
ranked first among Federal sponsors of R&D proj-
ects in four of the seven major fields of science.
HEW headed the list of sponsors of life science
and psychology research and development. Eighty
percent of the Office of Economic Opportunity’s
(OEO) total academic R&D obligations supported
projects in the social sciences, making that
agency the major Federal sponsor in this field.

CET
~ D




g
Yela .

i

!
L

epiish

ERIC

Aruitoxt provided by Eic:

a0




SRR

o
R AR
i SRy
b vl %‘?%

. 12 ’:;f '

N

7Y RN
e EASEE

.ERIC

‘ Aruitoxt provided by Eic:

.

e

(]
Pl

B

DE R NI AR
2 x‘%

f
A

A

AR
;?ﬁg‘%“éﬁ ;
,{}‘i&ﬁj{ it
. AU
1

LT A

Ry R Y
B W RS

Regardless of their respective missions, Fed-
eral agencies sponsor a wide variety of R&D proj-
ects; six of the nine agencies participating in this
study provided some support for work in each of
the major fields of science. Of the three excep-
tions, AEC reported no funding in only two fields,
psychology and the social sciences; the Depart-
ment of Commerce confined its activities to the
physical and environmental sciences, and OEO, to
the social and life sciences and to psychology.
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Geographic patterns of support

The geographic pattern of Federal R&D sup-
port to universities and colleges closely parallels
the geographic pattern of institutions with proven
science capabilities. This is clearly demonstrated
by the similarity betw2en the distributions of Fed-
eral academic R&D funding and the number of
science, engineering, and medical doctorate de-
grees awarded, an indication of strong graduate
science and engineering departments. Institutions
in five of the six States receiving the largest
amounts of Federal R&D obligations zccounted
for 4C percent of total R&D funds, and awarded
39 percent of all science and engineering Ph.D.
degrees and medical and dental doctorates. The
exception occurred in Massachusetts where the
share of .‘ederal R&D funds exceeded that of de-
grees by a ratio of more than 2 to 1. This atypi-
cal situation was caused chiefly by the large
amounts obligated by DOD and NASA for de-
fense- and space-related research and develop-
ment carried on at the Massachusetts Institute of
Technology.

HEW was the leading source of Federal R&D
support in 39 of the 50 States plus the District of
Columbia and outlying areas.

Geographic distribution of Federal academic RLD

(Milhons of dollar)
Totsl. $1,359.9

MOUNTAIN WEST NORTH CENTRAL
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Howen}
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Institutional patterns of sunport

Federal agencies sponsored R&D projects at
569 universities and colleges in 1970. The lead-
ing recipient was the Mas=achusetts Institute of
Technology which accounted for nearly 7 percent
o: the Government's R&D obligations to institu-
tions of higher education; DOD obligated 17 per-
ce~* ~¢ jts academic R&D funds to MIT. The clos-
..z institution to MIT in terms of Federal R&D
funding was Stanford University with $39 million.

Each sponsoring agency reported three-fifths
or more of its academic R&D obligations distrib-
uted among the first 100 recipients of Federal
R&D funds. Five agencies obligated amounts rep-
resenting from 86 pe-cent to 92 percent of their
R&D total: o this group of institutions; all five
agencies sponsored R&D projects at each of the
10 leading universities and at least 93 of the top
100 institutions, For HEW, which sponsored R&D
projects at each of these 100 institutions, this
group comprisaed less than cne-fourth of the insti-
tuiions that received funds from HEW for re-
search and development.

A somewhat different pattern emerges when in-
stitutions are ranked according to each agency’s
support: AEC, NASA, and USDA each directed 85
percent or more of their respective R&D funds to
50 institutions; HEW, DOD, and NSF obligated
from 72 percent to 78 percent of their respective
support to 50 universities and colleges.

Eleven universities received Federal R&D sup-
port in excess of $25 million in 1970, each ac-
counting for 2 ~ercent or more of the Federal
total. As a grou;), these 11 institutions received
30 percent of all Federal academic R&D funds. In
contrast, the 407 universities and colleges for
which total R&D support amounted to less than
$1 million accounted for 4 percent of the Federal
total. The majority of this latter ginup (285 insti-
tutions) received less than $100,000.

12

Federal RLD obligations to the 100 universities ‘
and cc'leges receiving the largest amounts,

by agancy, FY 1970 |
Number of
institutions
Agency recaiving {Percent)
R&D support |g 20 40 60 0 100
T 1 | 1
e B e NN -
usDAY 2
AEC | 1
00D 29 : 5 RN N
HEW Lo RSN NN .
NASA m [ S Ry
NSF 307 PR NN
R L 1l . -

23t 10 institutions £ 15t 50 institutions ] 151 100 institutions

2/ Level of concentration for USDA is understateu becuss of exclusion of » $2.2
million awerd to the University of California systumi office for distribution
amnong the Berkeley and Davis campuses {included in 15t 100 institutions) a» i the
R.verside campus.

SOURCE: National Science Foundation {CASE).

Distribution of Federal academic R&D obligations
and number of reciplent institutions,
by size of RLD program, FY 1970

Number of institutions 569
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RESEARCH INSTITUTES, SEMINARS, OR
CONFERENCES

Research institute, seminar, or conference
projects are defined as those projects supporting
meetings of scientists and engineers whose objec-
tive is a fuller understar.ding of a specific or gen-
eral problem or field of study with the primary
purpose of exchanging information on current re-
search and development. This frarnework encom-
nasses a wide scope of science activities, ranging
from meetings where funds are utilized to defray
travel and accommodation costs of participants
and administrative expenses, to longer term proj-
ects which include payment of salaries or sti-
pends to participants. Excluded from the discus-
sion in this section are institutes, seminars, or
conferances aimed at the improvement of teach-
ing, or activities aimed at the developmen’. of ed-
ucation techniques or materials, which are se-a-
rately discussed in section 3.

Federal support for this aspect of academic
R&D activities comprised less than one-tanth of
one percent of R&D obligations (including R&D
plant) to universities and colleges in 1970. Two
agencies, NSF and HEW, supplied the major
share of these funds, with NASA and Commerce
together accounting for less than $50,000. o

The largest share of the $1.4 million total
financed m2etings dealing with social sciences.
NSF was the sole sponsor of the activities in this
field as well as in the field of mathematics. The
environmental sciences and engineering were
supported almost entirely by NSF, with Com-
merce providing $3,000 for environmental sci-
ences and NASA, $2,000 for engineering. The
major portion of NSF environmental science sup-
port consisted of $110,000 obligated to the
Woods Hole Oceanographic Institution for meet-
ings related to oceanography.

3%




HEW-—oprincipally the Health Services and
Mental Health Administration—accounted for 76
percent of the funding in psychology and 45 per-
cent of life science obligations. Except for some
$66,000 reported under ‘‘Other sciences, n.e.c.,”
this was the extent of HEW's funding of research
institutes, seminars, or conferences.

A total of 47 institutions participated in this
type of endeavor, with financial support ranging
from $111,000 to the University of Michigan for
several projects to $1,000 to Stanford University.

More than one-half of the $1.4 million funded
meetings at which university and college faculty
were the principal attendees. Obligations for
these meetings comprised all of NASA’s support,
93 percent of HEW's funds and 39 percent of
NSF’'s total. All but 5 percent of the remaining
$659,000 financed meetings primarily directed
toward science and engineering graduate stu-
dents.

- ] .;.ﬁ 5 ;
“}}‘,‘ HEWb’ NSF
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SECTION 2.

facilities and equipment

The costs of construction, renovation and oper-
ation of science facilities for research and educa-
tion and related equipment continue to rise. An
increasing number of institutions of higher edu-
cation are unable to command the necessary
financial resources to meet these costs without
Federal assistance. Much of the Government's
financial support for science facilities and equip-
ment is on a ‘‘cost sharing'’ basis where Federal
agencies provide a portion of the costs, usually
50 percent.

Included among the types of science facilities
financed with Federal assistance are the follow-
ing: Research laboratories and equipment, class-
rooms and laboratories, teaching and training
equipment, computers and computer facilities,
and hospital and medical facilities.

14

More than 98 percent of the Federal support to
universities and colleges for science facilities and
equipment came from three agencies. OE con-
struction grants for graduate science facilities
and NIH funding of basic operating expenses of
existing facilities comprised the largest portion of
HEW's $50 million total science facilities and
equipment awards. All of OE's $30 million
financed classroom and laboratory construction.

NSF science facilities and equipment support
showed greater diversification than that of other
Federal agencies, with obligations reported for
each of the major research and teaching facilities
categories except hospital and medical facilities.

Virtually all of AEC's funding of science facili-
ties and equipment at universities and colleges
covered construction costs associated with re-
search and development.




ment

tion and oper-
*h and educa-
e to rise. An

costs without
Government’s

costs, usually

2nce facilities
re the follow-
pment, class-
and training
ter facilities,

ERIC

Aruitoxt provided by Eic:

More than 98 percent of the Federal support to
universities and colleges for science facilities and
equipment came from three agencies. OE con-
struction grants for graduate science facilities
and NIH funding of basic operating expenses of
existing facilities comprised the largest portion of
HEW's $50 million total science facilities and
equipment awards. All of OE's $30 mitllion
financed classroom and laboratory construction.

NSF science facilities and equipment support

showed greater diversification than that of other
Federal agencies, with obligations reported for
each of the major research and teaching facilities
categories except hospital and medical facilities.

Virtually all of AEC’s funding of science facili-
ties and equipment at universities and colleges
covered construction costs associated with re-
search and development.

Facititlss and
unl‘wmm

Federal obligations for academic sclence

facliities and equipment,
by type of support and agency, FY 1870

(Parcent) -

{Percent)
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Federal obligations for academic sclences facllities
and equipment, by fleld of sclence and agency,
FY 1970

Totsl: $86.8 million
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FIELDS OF SCIENCE

The distribution of Federal funds for science
facilities and equipment among the major fiei.s
of science at institutions of higher education as
reported by sponsoring agencies in this study is
more a reflection of NSF and AEC obligation pat-
terns than total Federal obligations since more
than two-thirds, or $58 million, of the Federal
total could not be assigned to any one specific
field of science and was therefore reported under
the category ‘‘other fields, n.e.c.” HEW accounted
for $49 million, or four-fifths, of *‘other science"
obligations.

The distribution of the remaining funds, $28
million, showed NSF to be the only source of Fed-
eral support for facilities and equipment in psy-
chology and the social sciences and the source of
99 percent of the funding in the environmental
science field. Since HEW is the leading Federal
sponsor of psychology and life sciences research
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and a major contributor to social science research
at universities and colleges, the totals shown for
these fields are in all likelihood considerably
understated.

GEOGRAPHIC PATTERNS OF SUPPORT

Federal obligations for research laboratories
and equipment showed the highest concentration
of funds provided to universities and colleges for
all types of facilities and equipment. The four
States that received more than $5 million for sci-
ence facilities and equipment support accounted
for 52 percent of the funds for research-associ-
ated plant and equipment compared to 48 per-
cent of computer facilities support and 24 per-
cent of classroom and laboratory construction

funds.
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and a major contributor to social science research
at universities and colleges, the totals shown for
these fields are in all likelihood considerably
understated.

GEOGRAPHIC PATTERNS OF SUPPORT

Federal obligations for research laboratories
and equipment showed the highest concentration
of funds provided to universities and colleges for
all types of facilities and equipment. The four
States that received more than $5 million for sci-
ence facilities and equipment support accounted
for 52 percent of the funds for research-associ-
ated plant and equipment compared to 48 per-
cent of computer facilities support and 24 per-
cent of classroom and laboratory construction

funds. Of the total amount supplied institutions
in these four States by Federal agencies for aca-
demic science facilities and equipment, obliga-
tions for R&D plant comprised 26 percent; the
comparable figure for all universities and colleges
is 18 percent.

HEW supplied 50 percent of the funds obli-
gated to the four States that received $5 million
or more for science facilities and equipment. NSF
and AEC supplied virtually all of the remainder—
37 percent and 13 percent, respectively. In terms
of the percent of each agency's total obligated to
the leading four States, however, the order is re-
versed; AEC obligated nearly one-half, or 49 per-
cent, of its funds to these States, followed by NSF
with 41 percent and HEW with 31 percent.

Geographic distribution of Federal obligations for academic science facilities and equipment, FY 1970
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INSTITUTIONAL PATTERNS OF SUPPORT

Of the 503 universities and colleges receiving
facilities and equipment support, the first 100 ac-
counted for 83 percent of all obligations (table
2). The largest single recipient was the University
of California-Los Angeles. Two other California

Table 2.—Facilities and equipment obligations to universi-

ties and colleges receiving the largest amounts, ranked in

various groups,compared to academic science obligations
and R&D obligations, fiscal year 1970

Number of institutions| Percent of | Percent of
(ranked in order of facilities | academic | Percent of
facilities and and science R&D
equipment equipment | obligations| obligations
obligations) obligations
Total, ali institutions.| 100.00 100.00 100.00
First10................ 24.00 17.95 21.56
Second 10............. 13.52 6.77 7.25
Third10............... 10.31 8.31 8.78
Fourth10............. 8.54 5.17 4.76
Fifth10............... 6.89 6.98 7.34
First80................ 63.25 45.19 49,70
Second 50............. 19.28 11.60 11.80
First100............... 82.54 56.79 61.49
Allother.............. 17.46 43.21 38.51

SOURCE: National Science Foundation (CASE).
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PATTERNS OF SUPPORT
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100.00 100.00 100.00
24.00 17.95 21.56
13.52 6.77 7.25
10.31 8.31 8.78

8.54 5.17 4.76
6.89 6.98 7.34
63.25 45.19 49.70
19.28 11.60 11.80
82.54 56.79 61.49
17.46 43.21 38.51

Science Foundation (CASE).
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universities, University of California at Davis and
at San Diego, also appeared among the top ten.
Support for these three universities totaled $6.7
million, almost one-half of California’s share of
facilities and equipment funds and 9.3 percent of
total top 100 instituiion funds.

The pattern of distribution of 1970 Federal sci-
ence facilities and equipment support, in terms
of the amounts obligated to a specified number
of institutions -included in various ranked group-
ings, followed closely that reported for total Fed-
eral academic science funding; 80 percent of fa-
cilities and equipment obligations went to 100
institutions compared to 83 percent of total aca-
demic science support. However, since the first
100 recipients of facilities and equipment funds
were not necessarily the same institutions ranking
among the first 100 in terms of total academic
science support, analyses based on individual in-
stitutions shows a somewhat different picture. For
example, the 50 institutions that received the
largest amounts of facilities and equipment funds
—63 percent of the total—accounted for 45 per-
cent of total academic science obligations and 50
percent of Federal R&D funds; comparable data
for the first 100 recipients yield percentages of
83 percent, 57 percent, and 61 percent, respec-
tively. A ranking of institutions based on total ac-
ademic science obligations shows that the first
100 recipients accounted for 59 percent of sci-
ence facilities and equipment support, 80 percent
of total academic science funds, and 86 percent
of R&D funds.

49
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In fiscal year 1970 the Federal Government
allocated $624 million for science education. This
represented 28 percent of the academic science
total. Science education is comprised of the fol-
lowing categories of support: manpower develop-
ment; general support for science; educational
institutes, seminars, or conferences; and de-
velopment of educational techniques and mate-
rials. These efforts provide funds for: (1) training
individuals in various fields of scientific endeavor;
(2) strengthening institutional capabilities for sci-
ence education; and (3) upgrading the quality of
learning in the sciences through improved sci-
ence curriculums.

Science education is also served by other types
of science activities supported by the Federal
Government. For example, research grants pro-
vided valuable opportunities for graduate stu-
dents to learn something of the research process
as well as to increase their knowledge of the par-
ticular area under study. Furthermore, the sci-
ence facilities and equipment paid for with the
help of Federal funds provide an important teach-
ing resource to institutions of higher education.

1
>

. SOURCE: Nationa) Science Foundetion (CASE).

" Federal obiigations to universities and colleges
for science education, FY 1970 -

Totak: $824.1 miNion
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SOURCE: Nationsl Science Foundetion (CASE),

SECTION 3.

science education

Federal sponsors of science education projects
at universities and colleges directed most of their
support to the training of individual students
through fellowships, traineeships, or other train-
ing grants. The Federal programs chiefly respon-
sible for the emphasis on science manpower de-
velopment originated within HEW, specifically NIH
and the Health Services and Mental Health
Administration (HSMHA), which explains the pre-
dominance of support for the life sciences.

NSF and HEW (Office of Education) provided
the major stimulus for projects concerned specifi-
cally with improvement of the quality of science
education.

17
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MANPOWER DEVELOPMENT

Federal obligations for manpower development
to institutions of higher education totaled $429
millicn in 1970—19 percent of total academic
science funding. This support provides training
opportunities mostly through fellowships and train-
eeships for individuals at various educational lev-
els. The purpose is to develop well-trained scien-
tific manpower
individuals in their pursuit of scientific knowledge

Nearly nine-tenths of the Government’'s man-
power development funds in 1970 supported
training of individuals in the areas of mental
health and the medical sciences, sponsored by
HEW. Fellowship, traineeship, and training grant
obligations comprised 82 percent of HEW's sci-
ence education support, more than two times the
amount of NSF support for all science education

development
smaller share of NSF's total science education
support—about one-third.

The relatively small manpower development
programs of AEC and NASA concentrated mainly
on graduate training grants ard graduate and
postdoctoral feliowships in the life sciences arnd

The $429 million for manpower development

I . included funds for (1) the direct support (sti-
pend) of the individual recipient of the fellowship
or traineeship and (2) institutional support (non-
stipend). The nonstipend payment covers tuition
and fees for the individual recipient and other
cost-of-education allowances for the institution.
The cost-of-education allowances as pa:rt of the
fellowship and traineeship grants are designed to
strengthen an institution’s graduate science pro-
gram. in comparison to other agencies, NSF's
nonstipend payments comprised a substantially
higher proportion of its total manpower develop-

3
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Fields of science

The influence of HEW funding shows clearly in
the distribution of nearly one-half of all Federal
manpower development support among the life
sciences. Ninety-two percent of the life science
total supported manpower development grants of
NIH and Health Services and Mental Health Ad-
ministration (HSMHA), primarily in clinical medi-
cine; 59 percent of NIH funds supported work in
the life sciences, and 94 percent of HSMHA's
funds financed training in the field of clinical
medicine.

HSMHA also provided the major share of funds
for the psychological sciences, namely psychiatry,
behavioral sciences, and psychiatric social work.

The predominance of HEW funding among nu-
merous fields of science points up that agency's
attempt to insure competent manpower in a wide
variety of science areas in order to deal effec-
tively with today's health-related problems. Al-
though HEW obligated more than one-half of its
funds for training and fellowships in the life sci-
ences, it still led in all but two of the other major
fields of sciences, physical sciences and mathe-
matics, and even here HEW accounted for 34 per-
cent and 43 percent of the respective field totals.

The social sciences and psychcingy each
represented 9 percent of the funding of man-
power development projects. In each field the pri-
mary sponsor was HEW. Of this agency's $37
million total in the social sciences, $29 million,
or 78 percent, was concentrated in sociology.
Psychological sciences, n.e.r., received over one-
half of HEW's psychology projects support.

The physical sciences and engineering each re-
ceived about 3 percent of total support for man-
power development. The major sponsors in the
physical sciences were NSF and HEW, which ac-
counted for 60 percent and 34 percent, respec-
tively, ot the fieid totai. This field was the largest
specified recipient of NSF projects in manpower

o3




development. Both NSF and HEW directed their
main sup~ -t within the physical sicences to
¢ chemistiy vhich received 60 percent of NSF's
physical science obligations and 90 percent of
HEW's. Physics projects comprised an additional
36 perzent of NSF's votal for the physical sci-
ences. HEW and NSF were the principal support-
ers in the field of engineering, furnishing 48 per-
cent and 21 percent, respectively. NASA
obligated 85 percent of its manpower develop-
ment total in the field of engineering. |

SR e

Mathematics and the environmental sciences
combined accounted for 2 neicent of the totai
funds for manpower development activities. NSF
supplied 57 percent of the mathematics total;
HEW furnished 59 percent of the funds for the
environmental sciences.

TR e

Geograpnic distribution of Federal obligations to universities and colle
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The Middle Atlantic division was the leading
recipient of manpower development obligations
with a total of $85 million, representing one-fifth y
of the funding in this category. States in the East e &
North Central division accounted for an additional Hawail)
18 percent of the obligations. The next largest
proportions of funds were received by the Pacific
and South Atlantic divisions, comprising 16 per-
cent and 14 percent of the total, respectively.

Among individual States, funds for manpower
development programs to academic institutions
ranged from $55 million in New York to
$155,000 in Alaska. Universities and colleges in .
the 10 largest recipient States accounted for OUTLYING AREAS WEST SOUTH CENTRAL
three-fifths, or $258 million, of the total obliga- $25.2
tions for manpower develcpment in 1970.

SOURCE. Natronal Science Foundation (CASE).
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Geographic distribution of Federal obligations to universities and colleges for manpower development, FY 1970

{Millions of dollars)
Total: $429.4
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universities and collsges fo manpowsr deveiopment,
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' o . (ot -
e A T [ IR ‘15 20

Widéte Attantic

East North Cantral

Pacific

(AT TSS TSI SIS IS IIA SIS V3
I S

South Atlantic
E—

]
[

New Enfhnl

Va5t North Central

Wesi 500 _h Contrat

Mountsin Science & engineering degrees
- Total Federat funds
HEW funds

East South Central /] NSF tunds

SOURCE: National Science Foundation (CASE).

The Federal Government distributed manpower
development support among the geographic areas
of the Nation in much the same proportions as
the number o1 science and engineering degrees
awardea by universities and colleges. Eight of the
first 10 Staies in manpower development obliga-
tions, also ranking among the first 10 in the
numbers of science and engineering degrees
awarded, accounted for 54 percent of the Federal
manpower development support and 50 percent
of the total science and engineering degrees
awarded.

20

-

Of the two leading Federal sponsors of science
manpower development programs, HEW funding
followed m re closely the geographic distribution
of science and engineering degrees awarded. The
influence of that agency's funding pattern is fur-
ther illustrated by the close similarity between
the geographic distribution of HEW funds and
total Federal funding of manpower development
projects. The location of large medical schools
was a major factor in the geographic distribution
cf HEW's support. For example, the $75 million
obligated by HEW in the Middle Atlantic division
was actually a reflection of obligations to institu-
tions in New York and Pennsylvania which to-
gether received $71 million, or 19 percent, of
HEW’s manpower development funds; these two
States accounted for 19 percent of the Nation's
total number of medical schools.

Table 3.—Federal obligations for manpower developme

amounts, ranked in various g

[Doltars in

r

Number of institutions (ranked in order of Total
manpower development obligations)

Total, all institutions. .. ............... $429,408
First10............... ... ............... 93,808
Second10................... ... 70,031
Third10.. ... 47,153
Fourth10.................................... 35,516
Fifth10......... ... . ... .. ......... 28,645
First50....... ... ... .. ... 275,153
SecondL) .. ... 81,020
First100.............. ... ..ol 356,173
Allother......... ... ... oo i, 73,235

SOURCE: National Science Foundation (CASE).
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Of the two leading Federal sponsors of science
manpower development programs, HEW funding
followed more closely the geographic distribution
of science and engineering degrees awarded. The
influence of that agency's funding pattern is fur-
ther illustrated by the close similarity between
the geographic distribution of HEW funds and
total Federal funding of manpower development
projects. The location of large medical schools
was a major factor in the geographic distribution
of HEW’'s support. For example, the $75 million
obligated by HEW in the Middle Atlantic division
was actually a reflection of obligations to institu-
tions in New York and Pennsylvania which to-
gether received $71 million, or 19 percent, of
HEW's manpower development funds; these two
States accounted for 19 percent of the Nation's
total number of medical schools.

Institutional patterns of support

The degree of concentration of agency funding
of manpower development projects among the
first 100 universities and colleges in 1970 be-
came greater as the total amount obligated in-
creased. NASA and AEC, with little more than $7
million between them for this activity, reported
three-fifths of their support for institutions within
the largest 100 recipients (table 3). NASA's pro-
grara involved only 12 institutions, 8 of which did
not rank among the first 100. AEC support went
to fewer than 100, of which two-thirds ranked
below the first 100. Neither of these agencies
awarded more than $400,000 to any one institu-
tion. NSF and HEW, on the other hand, reported
73 percent and 85 percent, respectively, of their
manpower developmi2nt funding to the first rank-
ing 100 institutions of higher education. About
three-quarters of the 620 universities and col-
leges participating in federally sponsored sciznce
manpower development programs received sup-
port from both NSF and HEW.

Table 3.—Federal obligations for manpower development to the universities and colleges receiving the largest
amounts, ranked in various groups, by agency, fiscal year 1970

[Dollars in thousands])

Atomic Department National National
Number of institutions (ranked in order of Total Energy of Health, Aeronautics Science
manpower development obligations) Commission Education, and Space Foundation
and Welfare | Administration
Total, all institutions. . . ............. .. $429, 408 $4, 956 $369,624 $2,107 $52,721
First10........ ... ... ... ... ... 93,808 72 81,664 451 10,981
Second 10................ ... ...l 70,031 416 63,515 107 5,993
Third 10......... e 47,153 558 40,662 294 5,639
Fourth10..................... ... ............ 35,516 261 31,971 9% 3,193
Fifth10. ... .. .. ... ................. ... 28,645 360 24,472 104 3,709
First50. ... .. . ... . ... ... 275,153 2,307 242,284 1,052 29,510
Second 50.................. .. 81,020 646 71,014 200 9,160
First100............ ... ... ... 356,173 2,953 313,298 1,252 38,670
Allother. ..., 73,23 2,003 56,326 855 ‘ 14,051

SOURCE: National Science Foundation (CASE).
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GENERAL SUPPORT FOR SCIENCE

General support for science encompasses
those projects aimed at broadly strengthening and
sustaining the scientific capabilities of universi
ties and colleges. Support under this category is
comprehensive and allows for considerable flexi-
bility of purpose. In 1970 these programs in-
cluded NSF's Science Development and institu-
tional Grants for Science Programs and the
National Institutes of Health’'s General Research
Support and Biomedical Science Support grants.

It should be noted that the NSF is reducing its
funding of general support programs. Its Science
Development programs, which have provided sup-
port to universities and colleges totaling some
$200 million since 1964, are scheduled to be
phased out by June 1972. According to NSF's
fiscal year 1973 budget, general support for sci-
ence funding will consist of Institutional Grants
for Science and a new institutional grant program
to improve the research management capabilities
of academic institutions that are conducting fed-
erally sponsored research programs.

All of HEW’s general support for science proj-
ects were sponsored by the institutes comprising
NIH, all of which offer general research grants in
the biomedical research program, either in the
form of formula or project grants.

$57 million

$43 miltion

ISP UDPHRSIEIS SRS TP IUVTETR VR SV FEE R

Fields of science

With one major exception, the Federal-wide to-
tals among the various fields of science are vir-
tually a reflection of the funding pattern of NSF.
The exception occurred within the life sciences,
the field in which alt of HEW's general support
for science funds were classified (table 4).

A substantial portion of NSF’s obligations that
could not be assigned to a given field of science
could be attributed to the Foundation's University
Science Development Program which does not

Table 4.—Federal obligations for general supp
by field of science and a

[Dollars in t

Field of science Total

Depa

Total, all fields...................... $100,634 $1
Physical sciences, ........................ 8,083 | _____.
Mathematics.............................. 2,127 |._..__.
Environmental sciences........ .......... 5,374 1‘
Engineering. ......................oii 6,341 [ _____. |
Lifesciences......................... 44,731 |.......
Psychology..............ocvviiiii i, 927 ...
Social sciences..................oil 2,008 |.____._.
Other sciences, n.e.c..................... 31,043 ... ..

SOURCE: National Science Foundation (CASE).
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Fields of science

With one major exception, the Federal-wide to-
tals among the various fields of science are vir-
tually a reflection of the funding pattern of NSF.
The exception occurred within the life sciences,
the field in which all of HEW's general support
for science funds were classified (table 4).

A substantial portion of NSF's obligations that
could not be assigned to a given field of science
could be attributed to the Foundation’s University
Science Development Program which does not

focus on a particular area of science. One-half of
NSF's obligations for which the field was unspeci-
fied was attributable to the funding of this pro-
gram. Multidisciplinary projects under NSF's
other programs accounted for the remaining un-
assigned funds. Even for the 46 percent of the
funds for which the major field was known, most
of the funds were reported in the ‘‘not elsewhere
classified’’ category of the specific field of sci-
ence. A notable exception was the $3 million in
the field of environmental science, classified
under the subfield, geological sciences.

Table 4.—Federal obligations for general support for science to universities and colleges,
by field of science and agency, fiscal year 1970

[Dollars in thousands)

Department | Department of Health, | Department National
Field of science Total of Education, and Welfare of the Science
Commerce (National Institutes Interior Foundation
of Health)
Total, all fields. ..................... $100,634 $165 $43,017 $439 $57,013
Physical sciences......................... 8,083 | Ll e 159 7,924
Mathematics................cooviiin... P70 ¥ A S AR 5 2,122
Environmental sciences. .................. 5,374 165 e 5,209
Engineering................o.oiiiiiiint 6,34y |l 5 6,336 1
Life sciences. ............ coooiiiiiiiiii. 44,731 | .. 43,017 78 1,636 |
PSYChOMOBY. ... ..o\ veiiiieeaeeeannes 927 e 927 |
Social sciences.................ccouiiile. 008 |l .. 180 1,828
Other sciences, N.€.C..............c...... 31,083 ||l 12 31,031
SOURCE: National Science Foundation (CASE).
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Federal obligations by HEW (NIH) and NSF
to universities and colleges for general support for
sclence, by geographic division, FY 1970

(Mitfions of dollars)
0 § 10 15 20 ‘

Geographic patterns of support

Middle Atlantic

The geographic pattern of general support for South Atlantic
science funding followed the general pattern seen
in total academic science funding or that of the
major component of academic science support,
research and development. There is, however, evi- New England
dence of less concentration in general support West South Contrat
funding than in either total academic science or
R&D support. For example, institutions in the

Pacitic [

East North Central

West North Central RIS

four lowest ranking divisions together received 27 Mountain

percent of all general support obligations com- East Sauth Central

pared to 23 percent of total academic science

funds and 20 percent of R&D support. SOURCE: National Scienc Foundation (CASEL.

Table 5.—Federal obligations for general support for science to the universities and colleges rec
various groups, by agency, fiscal year 1970

[Dollars in thousands)

Department of Health,

Total Department of Commerce Education, and Welfare

Number of institutions (National Institutes of Health

(ranked in order of general
support forscience obligations)

Amount Percent Amount Percent Amount Percent

distribution distribution distribution
Total, all institutions. . .... $100,634 100.00 $165 100.00 $43,017 100.00
First10.......................... 22,268 22.13 154 93.33 3,227 7.50
Second10...................... 10,320 10.25 3 1.82 7,611 17.69

Third 10, 8,738 8.68 |, 5,688 13.22 |
Fourth10....................... 7,474 7.43 8 4.85 2,928 6.81
Fifth10. ... .................... 6,596 6.55 || 3,887 9.04
First50......................... 55,396 55.05 165 100.00 23,341 54.26
Second50...................... 20,550 20,82 | 12,394 28.81
First100......................... 75,946 75.47 165 100.00 35,735 83.07
Allother. . ...................... 24,688 24.53 e 7,282 16.93

SOURCE: National Science Foundation (CASE).
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Fedaral obilgations by HEW (NIH) and NSF
to universities and colleges for general support for
science, by geographic division, FY 1870
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SOURCE: National Science Foundation {CASE}.

various groups, by agency, fiscal year 1970
[Dollars in thousands)

NSF sponsored general support for science
programs in institutions located in every State
and the outlying areas. HEW, however, reported
no funding for such programs in four Mountain
States—Montana, ldaho, Wyoming and Nevada.
None of these States had a medical school in
1970.

Institutional patterns of support

The 100 universities and colleges receiving the
largest amounts of general support for science
received a somewhat smaller share of funds, 75
percent of the total, than shown for the first 100
recipient institutions based on total academic sci-
ence obligations—80 percent (table 5).

Table 5.—Federal obligations for general support for science to the universities and collcges receiving the largest amounts, ranked in

Department of Health,
Total Department of Commerce Ed. cation, and Welfare Department of the Interior National Science Foundation
(National Institutes of Health)
A]
ns)
Amount Percent Amount Percent Amount Percent Amount Percent Amount Percent
distribution distribution distribution distribution distribution
P .. $100,634 100.00 $165 100.00 $43,017 100.00 $439 100.00 $57,013 100.00
22,268 22.13 154 93.33 3,227 7.50 10 2.28 18,877 33.11
10,320 10.25 3 1.82 7,611 17.69 170 38.72 2,536 4.45
8,738 8.68 || 5,688 13.22 | 3,050 5.35
7,474 7.43 8 4.85 2,928 6.81 16 3.64 4,522 7.93
6,59% 6.55 || 3,887 9.04 9 2.05 2,700 4.74
55,39 55.05 165 100.00 23,341 54.26 205 46.70 31,685 55.58
20, 550 20.42 e 12,394 28.81 229 52.16 7,927 13.90
75,946 75.47 165 100.00 35,735 83.07 434 98.86 39,612 69.48
24,688 24.53 e 7,282 16.93 5 1.14 17,401 30.52

ERIC
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The composition of the 100 institutions receiv-
ing the largest amounts for general support was
unlike that for academic science and research
and development. Nearly one-fourth of the first
100 recipients in this category of support were
not among the top 100 recipients in terms of ei-
ther total academic science or R&D support.

While NSF supplied the largest share of sup-
port in this category, there was less than $4 mil-
lion difference between that agency's and HEW's
obligations to the first 100 institutions. The
major difference in funding patterns between
these two agencies occurred at institutions rank-
ing below the first 200 which were funded almost
exclusively by NSF; only 19 of this group of 486

universities and colleges were recipients of HEW’

general support for science funds.

The Universities of Rhode Island, Washington,
and Alaska accounted for virtually all of the gen-
eral support for science funding of the Depart-
ments of Commerce and Interior.

67

EDUCATIONAL INSTITUTES, SEMINARS, OR
CONFERENCES

NSF supplied virtually all of the Federal Gov-
ernment’s funds supporting science-related edu-
cational institutes, seminars, and conferences in
1970 (table 6). Major NSF activities in this area
included support for separate programs at the
precollege, undergraduate, and graduate levels.
The programs were designed to provide opportu-
nities for teachers at these various levels to im-
prove their subject matter training in the sciences
and engineering. Precollege level institutes have
consistently accounted for the largest share of
funding in this area of instructional personnel
development.

Two other agencies, HEW and NASA, provided
limited support for this activity, together ac-
counting for less than 1 percent of the $45 mil-
lion total. Of this amount, HEW obligated
$240,000 and NASA, $72,000.

Table 6.—Obligations by the National Science Foundation
to universities and colleges for educational institutes,
seminars, or conferences, by level and number of
attendees, fiscal year 1970

[Dollars in thousands)

Level (ranked in order of . Number of

educational institute obligations) | Amount | attendees
Total, all levels. . ............ $44,679 52,624
Secondary school teachers. .. ..... 40,011 46,818
University and college faculty. . . .. 3,735 4,169
Elementary school teachers. . ..... 656 586
Precollege students. .............. 106 220
Prebaccalaureate students........ 105 153
Nonfaculty-others ................. 45 305
Professional school students...... 13 15
Graduate students. .. ............. 8 358

SOURCE: National Science Foundation (CASL).
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EDUCATIONAL INSTITUTES, SEMINARS, OR
CONFERENCES

NSF supplied virtually all of the Federal Gov-
ernment’s funds supporting science-related edu-
cational institutes, seminars, and conferences in
1970 (table 6). Major NSF activities in this area
included support for separate programs at the
precollege, undergraduate, and graduate levels.
The programs were designed to provide opportu-
nities for teachers at these various levels to im-
prove their subject matter training in the sciences
and engineering. Precollege level institutes have
consistently accounted for the largest share of
funding in this area of instructional personnel
development.

Two other agencies, HEW and NASA, provided
limited support for this activity, together ac-
counting for less than 1 percent of the $45 mil-
lion total. Of this amount, HEW obligated
$240,000 and NASA, $72,000.

Table 6.—Obligations by the National Science Foundation
to universities and colleges for educational institutes,
seminars, or conferences, by level and number of
attendees, fiscal year 1970

[Dollars in thousands]

Level (ranked in order of , Number of

educational institute obligations) | Amount | attendees
Total, alllevels.............. $44,679 52,624
Secondary school teachers. .. .. ... 40,011 46,818
University and college faculty. . ... 3,735 4,169
Elementary school teachers. . .. ... 656 586
Precollege students............... 106 220
Prebaccalaureate students. ... ... 105 153
Nonfaculty-others . ................ 45 305
Professional school students. . .. .. 13 15
Graduate students. ............... 8 358

SOURCE: National Science Foundation (CASE).

The impact of these institutes, seminars, and
conferences on the quality of science education is
not limited to the institutions located in the geo-
graphic areas where they were held. Teachers
reached by NSF precollege institutes, for exam-
ple, are selected from throughout the country in a
pattern essentially proportional to the total school
population.

Fields of science

Institutes, seminars, and conferences spon-
sored by NSF covered a wide range of science
disciplines although the major portion, one-third
of the total support, financed projects in the field
of mathematics.

A substantial share—$11 million—of NSF's
funding for educational institutes classified as
“other sciences, n.e.c.’”’ can be attributed in part
to the following: institutes for teacher training
that are either interdisciplinary or multidisci-
plinary; institutes for science supervisors; and
basic science institutes.

Obligations by NSF to universities and colleges
for educational institutes, seminars, or conferences,
by fisld of science, FY 1970

(Mitlions of doltars)
[ 5 10 15 20
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SOURCE: Netionsl Science Foundation (CASE).
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DEVELOPMENT OF EDUCATIONAL TECHNIQUES
AND MATERIALS

Consistent with the educational needs and
goals of the Nation is the continuing support pro-
vided by Federal agencies for projects aimed at
developing new curriculum materials and instruc-
tion techniques, improving or strengthening exist-
ing curriculums, and implementing the instruc-
tional materials in the sciences and engineering.

Federally sponsored projects in this area cover
precollege through graduate and professional
school educational levels with emphasis on pro-
grams directed at the prebaccalaureate level
(table 7). All HEW funding was directed toward
this level as was the largest portion of NSF sup-
port. NSF, however, sponsored studies at each of
the educational levels.

HEW classified all of its educational techniques
and materials support under ‘‘other sciences,
n.e.c.”” accounting for nearly all of the 89 percent
of total funding reported in this category (table
8).

24

64

Table 7.—Federal obligations for

develo|

universities and colleges, by lev

|Dolla

Level of utilization Tot1

Total, all levels................. $49, 04
Greduate. ..o 7!
Professional school.................. 2
Prebaccalaureate. .. ................. 44,94
Precollege .. ......................... 3.1

SOURCE: National Science Foundation (CASE

Table 8.—Federal obligations for deve

by field of scienc
{Doll
Field of science Tot
Total; all fields................. $49 0
Physical sciences. .................. 1.4
Mathematics..................co.oouun 1.6
Environmental sciences..............
Engineering...........c.oovvevniinnnn 4
Life sciences. ....... 1.1
Psychology.........
Social sciences s 4
Other sciences,n.ec................ 43.7
SOURCE: National Science Foundation (CASE
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Table 7.—Federal obligations for development of educational techniques and materials to

universities and collages, by level of utilization and agency, fiscal year 1970

[Dollars in thousands]

Department nf National
Level of utilization Total Health, Education, Aeronautics
and We.*1re and Space
(Office of Education) | Administration
Total, alllevels................. $49,066 $39,709 3680
Graduate. .. .................. .. ..., 06 | ..... 45
Professional school.................. 233 o
Prebaccalaureate. . .................. 44,949 39,709
Precollege . . ......................... 3,178 L . 635

SOURCE: National Science Foundation (CASE).

Table 8.—Federal obligations for development of educational toch'nlques‘ind materials,

4

by field of science and agency, fiscal year 1970

[Dollars in thousands)

Department of
Field of science Total Health, Education,
and Welfare
(Office of Education)
Total; alt fields. ................ $49, 066 $39,709
Physical sciences. ................... 1.485
Mathematics. . ....................... 1.695
Environmental sciences 15
Engineering. .............. e 460
Life sciences .............. 1.168
Psychology............... 24 I
Social sciences...................... 438 . .
Other sciences, ne.c................ 43,781 39,709 l

SOURCE: National Science Foundation (CASE.)
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Geographic patterns of support

Ti.e distribution oi Federal funds for the devel-
opment of educationa! techniques and materials
among geographic areas varied only slightly from
that of total academic science funds, with one
notable exception: New England States received
an amount representing 5 percent of Federal obli-
gations for science materials and techniques de-
velopment compared to a 12-percent share of
total academic science support. The Pacific divi-
sion alone received Federal support for studies in
all four educational levels; accordingly, it showed
the lowest level of concentrations of funding for
work in prebaccalaureate projects (80 percent).
At the other extreme, all Federal support to insti-
tutions in the East South Central States involved
the development of educational techniques and
materials for prebaccalaureate students

. Precoliege

Table 9.—Federal obligations for development of educationa! tec'.niques and materials
to universities and colleges receiving the largest : mounts, ranked in various gro.ps,
by agency, fiscal year 1970

{Oollars in thousands)

. i
National

Department of National
Number of institutions Total Healtn. Education, Asronautics Science
(ranked in order of obligations) and Weltare and Space Foundation
(Office of Education) | £. Jministration
Total. all Institytions .. ... | $49,066 $39.709 $680 ] 3,67/
First10.. ... 13,343 11.049 . | 2.2
Second 1C.............. ... ... .. . 7.834 1.206 628 K .

Third10....... . . e 5.241 4./18 . I 523
Fourth10....................... ... . 4,563 3.705 N 858
Fith10 .......................... ... 3.884 3.872 . l 12
First80, ... ........................... 34,865 30,550 628 3.687
Alother. ... ................ ...... 14,201 9,159 52 4.9%0

SOURCE: National Science Foundation (CASL).
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iopment of educational techniques and materials Institutional patterns of support
::'"::c':.';::'";:;‘:"' ranked in various groups, In 1970 a total of 205 institutions received
ey Federal support for the development of educa-
ars in theusands) tional techniques and materials from the three
- —_ Federal agencies contributing to this category of
Dapartmant of National National academic science support. The majority of these
sl ”"_':";- 5‘:‘,‘,‘_"'_‘”‘ ‘:'"'g"s'p‘;'f_' nffi;’::; . are 2.year institutions that received funding
(Office of Education) | Administration through OE programs. Sixteen of the first 20 re-
— - — —— cipients are in this category. OE supplied 86 per-
6 19, 70y 680 $.677 cunt of this $21 million (table 9). Stanford Uni-
w | s T s versity and Oklahoma State University were the
14 7,206 628 S only institutions of the top 20 that did not re-
) e R ceive OE support for this activity; Stanford re.
) 3.0 L 12 ceived $1.5 million from NSF, and Oklahoma
K 30,550 628 3.60 State received $628,000 from NASA—more than
a 9,159 52 4,9% nine-tenths of NASA's total support for the devel-
: opment of educational techniques and materials

N (table 10).
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Table 10.—Federal obligations for development of educational techniques and materials to the 20 universities
and colleges receiving the largest amounts, by agency, fiscal year 1970
[Dollars in thousands]
Department of National National
Institution State Total Health, Education, | Aeronautics Science
(ranked in order of obligations) and Welfare and Space Foundation
(Office of Education)| Administration
Total, 20 institutions. . ......................|... ... $21,177 $18,255 $628 $2,294

1. SinclairCollege................................ Ohio 2,215 2,215 |l R

2. Fashion Institute of Techneclogy............... N.Y. 1,500 1,500 ..

3. Onondaga Community College................ N.Y. 1,439 1,839 e
4. Pennsylvania State University................. Pa. 1,411 1,118 ... 297

5. Purdue University............................. Ind. 1,192 385 .. 847

6. Essex County College. . ....................... N.J. 1,189 1,189 e eas

7. Stanford University............................ Calif. 1,150 | el 1,150

8. Valencia JuniorCollege........................ Fla. 1,093 1,093 e ieaeea-

9. Bucks County Community College............ Pa. 1,072 1,078 ol
10. Massachusetts Bay Communit, College....... Mass. 1 07 1,076 B (R
11, Lincoln Land JuniorCollege. . ................. . 1,000 1,000 | .
2. Jefferson State Junior College................. Ala. 995 995 e
13. Pennsylvania Valley Community College. ... .. Mo. 945 945 B J N
i4. Willmar State Community College............. Minn. 804 808 |-l
15. Macomb County Community Coliege. . ........ Mich. 750 750 ||
16. Seattle Community College....... ............ Wash. 719 719 ..
17. Catonsville Cocmn.unity College................ Md. 689 689 |l
18. PerkinstonCollese............................ Miss. 654 (1T, S R P
19. Nicolet College and Technical Institute. .. ..... Wisc. 650 650 M.
20. Oklahoma State University. ................... Okla. 628 | 628 |-
SOURCE: National Science Foundation (CASE).
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APPENDIX A
TECHNICAL NOTES

SCOPE

Funding data represent actual obligations in-
curred during fiscal year 1970 by the participat-
ing agencies for more than 40,000 federally
sponsored science and engineering projects con-
ducted at universities and colleges in the United
States and outlying areas.

For the présent report nine Federal agencies,
accounting for more than 95 percent of total Fed-
eral support for academic science, provided data
for fiscal year 1970:

Department of Agriculture

Atomic Energy Commission

Department of Commerce

Department of Defense

Department of Health, Education, and Welfare
Department of the Interior

National Aeronautics and Space Administration
National Science Foundation

Office of Economic Opportunity

Data for individual institutions represent direct
support from Federal agencies and do not make
allowances for amounts subcontracted to or from
other institutions. Consequently, the location of
actual performance of obligated amounts cannot
be identified if that performance takes place at
some site other than that of the institution receiv-
ing direct support from Federal agencies. In
cases of interagency transfers of funds, the
agency that made the final distribution of the
funds to academic institutions reported the obli-
gations.

Federal obligations for higher educational ac-
tivities considered to be primarily nonscience in
nature, such as general support for undergradu-
ate education, were not included in the study.
Nonscience support amounted to approximately
$1 billion in fiscal year 1970. Other allocations
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for financial assistance by Federal agencies ex-
cluded from the study are loans such as those
made by the Office of Education, and agency sup-
port of Federal employee training and develop-
ment activities.

The source of data for this report is the CASE
Il reporting system, established to make available
in a central dita bank comprehensive information
on Government-wide funding of science and engi-
neering activities at universities and colleges.
Data were reported at the project level, but for
tabular use in this report, were aggregated to the
institution, agency, and other levels. The informa-
tion from which this report was derived is more
detailed than data reported at the institutional
level included in the current series of related re-
ports, Federal Support to Universities, Colleges,
and Selected Nonprofit Institutions, for which the
primary source of data is the CASE | reporting
system,

This report’s further division of academic sci-
ence support beyond that reported in the CASE |
system involves: (1) The number of academic sci-
ence categories; (2) fields of science; and (3) ad-
ditional data on some of the more important
characteristics for selecied types of activity, such
as facilities and equipment projects.

The present report includes data on the follow-
ing major project characteristics of academic sci-
ence support: (1) Sponsoring agency, (2) recipi-
ent institution, (3) type of activity, (4) amount
obligated, and (5) field of science.

In addition, sections 2 and 3 contain more de-
tailed information on various characteristics of
facilities and science education support.
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cluded from the study are loans such as those
made by the Office of Education, and agency sup-
port of Federal employee training and develop-
ment activities.

The source of data for this report is the CASE
Il reporting system, established to make available
in a central data bank comprehensive information
on Government-wide funding of science and engi-
neering activities at universities and colleges.
Data were reported at the project level, but for
tabular use in this report, were aggregated to the
institution, agency, and other levels. The informa-
tion from which this report was derived is more
detailed than data reported at the institutional
level included in the current series of related re-
ports, Federal Support to Universities, Colleges,
and Selected Nonprofit Institutions, for which the
primary source of data is the CASE 1 reporting
system.

.This report's further division of academic sci-
ence support beyond that reported in the CASE |
system involves: (1) The number of academic sci-
ence categories; (2) fields of science; and (3) ad-
ditional data on some of the more important
characteristics for selected types of activity, such
as facilities and equipment projects.

The present report includes data on the follow-
ing major project characteristics of academic sci-
ence support: (1) Sponsoring agency, (2) recipi-
ent institution, (3) type of activity, (4) amount
obligated, and (5) field of science.

In addition, sections 2 and 3 contain more de-
tailed information on various characteristics of
facilities and science education support.

e

LIMITATIONS

The following factors should be considered in
the analysis and interpretation of data in this re-
port:

(1) As mentioned above, data are reported at
the project level. Due to limitations on the physi-
cal size of each project record reported, the in-
structions for reporting project characteristics,
type of activity and field of science, restricted the
classification of each of these elements to one
category per project. Since some projects actually
involve more than one type of activity or field of
science, data aggregated from the project level
may not reflect the precise amount of effort de-
voted to each area of activity and field of science.
Moreover, these data can be expected to vary
from comparable totals derived from the CASE |
and Federal Funds data collection systems?
which permit allocation of project or program
funds between two or more types of activity or
fields or science,

(2) The allocation of funds among the various
types of activities, as reported by the agencies,
may not indicate the way the funds are actually
spert by the universities and colleges. For exam-
ple, the entire total reported by the Department
of Defense was reported under research and de-
velopment, although some funds were expended
for R&D facilities and equipment. A further exam-
ple involving the classification of project activities

1 For a more detailed explanation of reporting differ-
ences and other relationships between this report and
the reports generated from the CASE | and Federal
Funds data collection systems, see ‘‘Relation to other
Reports,” p. 32.
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is the difference between immediate and ultimate
objectives of support. Obligations reported as
‘‘general support for science'’ by the agencies
are used by the institutions to fund research and
development, facilities and equipment projects,
and other specific scientific activities,

(3) Department of Agriculture obligations
amounting to $114 million were classified as
“‘other related activities.”” These funds represent
lump-sum awards to land-grant institutions for
which the specific type of activity could not be
determined in time to be incorporated in USDA's
report to CASE. Also, most USDA sponsored proj-
ects are considered multidisciplinary, accounting
for the large proportion of that agency's funds
classified as ‘‘other sciences, not elsewhere clas-
sified."

(4) Due to technical problems experienced by
some agencies in adapting internal information
systems to provide data for the CASE Il system, a
number of projecis funded in fiscal year 1970
were not classified in terms of specific fielcs of
science, in part explaining the large figure for
"‘other sciences, n.e.c."

(5) Field of science data for tl.e Department
of Defense were estimated. DOD was able to re-
port field of science information on projects total-
ing $156 million. The remaining $110 million
was allocated across the science and engineering
disciplines according to the percentage distribu-
tion of the $156 million. Since the rate of impu-
tation is very high for those institutions with sub-
stantial funding from DOD, field of science data
at the institution level are not shown in this re-
port.

(6) Federal obligations to university ‘'sys-
tems’’ were reported in terms of the individual in-
stitutions within a system. In cases where the
final allocation of funds was not known at the
time the award was made, the agencies could not
identify tae ultimate recipient institutions and,
therefore, reported the obligations under the sys-
tem's administrative office. To the extent that
funds were subsequently distributed by the sys-
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tem's central office to one or more of the mem-
ber institutions, published figures for those mem-
ber institutions listed on any of the top 100
institution tables may be understated. System-
wide academic science obligations, totaling $17
million in fiscal year 1970 went to the following:

University and State Coilege of Arizona System
Freemont-Newark Junior College District System
Los Angeles City Junior College District System
Peralta Junior College District System

San Diego Junior College System

University of California System

University of lllinois System

Louisiana State University System

University of Nebraska System

University of Nevada System

City University of New York System

Columbia University System

State University of New York System
University of North Carolina System
Pennsylvania State College System

University of Tennessee System

Texas A & M University System

University of Texas System

Utah Higher Education System

University of Wisconsin System

Wisconsin State University System

University of Puerto Rico System

DEFINITIONS
General

(a) Project. A typical work unit used by agen-
ries to report funding activities. A project may be
funded by a single award or may be amended
(increase in funds with or without additional
time).

(b) University or college. Consists of all parts
of the academic institution—such as a college of
liberal arts, professional school, hospital, school
of agriculture, agricultural experiment station,
etc.—except an associated Federally Funded Re-
search and Development Center. Universities and
colleges include all institutions of higher educa-
tion in the United States that offer at least 2
years of college-level studies in residence. The
universe of institutibns for this report is based
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tem’'s central office to one or more of the mem-
ber institutions, published figures for those mem-
ber institutions listed on any of the top 100
institution tables may be understated. System-
wide academic science obligations, totaling $17
million in fiscal year 1970 went to the following:

University and State College of Arizona System
Freemont-Newark Junior College District System
Los Angeles City Junior Coilege District System
Peralta Junior College District System

San Diego Junior College System

University of California System

University of lllinois System

Louisiana State University System

University of Nebraska System

'Iniversi'y of Nevada System

City Uni/ersity of New York System

Columbia University System

State University of New York System
University of North Carolina System
Pennsylvania State College System

University of Tennessee System

Texas A & M University System

University of Texas System

Utah Higher Education System

University of Wisconsin System

Wisconsin State University System

University of Puerto Rico System

DEFINITIONS
General

(a) Project. A typical work unit used by agen-
cies to report funding activities. A project may be
funded by a single award or may be amended
(increase in funds with or without additional
time).

(b) University or college. Consists of all parts
of the academic institution—such as a college of
liberal arts, professional school, hospital, school
of agriculture, agricultural experiment station.
etc.—except an associated Federally Funded Re-
search and Development Center. Universities and
colleges include all institutions of higher educa-
tion in the United States that offer at least 2
years of college-level studies in residence. The
universe of institutions for this report is based

upon the Office of Education’s Education Direc-
tory 1969-70: Part 3, Higher Education. To be in-
cluded in this report, an institution must have re-
ceived some Federal academic science support in
fiscal year 1970 and must possess a significant
degree of autonomy with respect to educational
administrative responsibiiities. Thus, universities
and colleges organized under systems, e.g.,
groups of institutions collectively having legal sta-
tus and generally accorded recognition by a
State, by a board of education, or other relevant
organization, are shown as separate institutions
in cases where significant autonomy exists. Obli-
gations to the Service schools (West Point, the
Naval, and Air Force academies, etc.) were ex-
cluded from the study. Also excluded were funds
awarded to the U.S. Department of Agriculture’
Graduate School.

(c) Obligated amount. Represents the actual
dollar obligation incurred during the reporting
year, fiscal year 1970, regardless of when the
funds were appropriated or when they are to be
spent by the recipient. The amount reported in-
cludes direct and indirect costs, but excludes
loans. Federal obligations to State agencies
which, in turn, allocate the funds to educational
institutions within the State are also excluded. In
the case of an interagency transfer of funds, the
agency which finally obligated the funds to the
academic institution reported the award.

(d) Fiscal year. The Government accountmg
period beginning July 1 of one year and ending
June 307 of the following calendar year; thus,
fiscal year 1970 began on July 1, 1969, and
ended on June 30, 1970.

Types of activity

Academic science consists of all aspects of re-
search, education, and related activities in the
sciences and engineering performed in universi-
ties and colleges. (See page 31 for specific infor-
mation on the disciplines included in science and
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engineering.) For the purpose of this study Fed-
eral agencies reported their science and
engineering projects in terms of eight categories
of activity:

(a) Research and development. Research i>
systematic intensive study directed toward fuller
scientific knowledge or understanding of the sub-
ject studied; development is systematic use of the
knowledge gained from research, directed toward
the production of useful materials, devices, sys-
tems, or methods, including design and develop-
ment of prototypes and processes.

(b) Manpower development. Includes all proj-
ects which are directed primarily toward the
training of scientific and technical manpower. In-
cluded here are fellowships, traineeships, and
training grants whether these are awarded to in-
dividuals or to groups of individuals. The follow-
ing activities are excluded from this category: Re-
search or educational institutes, seminars. and
conferences; development of educational tech-
niques or materials; Federal agency support of
Federal employee training and development; and
fellowships or traineeships received by foreign
nationals.

Additirna! data elements include amount of
nonstipend payment, the amount of an award
paid directly by the granting agency to an institu-
tion for the institution’s own use, not the amount
provided to the institution for direct transfer to
individual fellows, trainees, or other recipients
being trained on a manpower development proj-
ect. Included in the nonstipend amount were
funds provided by granting agencies such as tui-
tion and fees paid to fellowship institutions, and
cost-of-education allowances which are designed
to enable institutions that participate in man-
power development projects to strengthen their
graduate science programs by providing them
with an allowance for each graduate student
trained in advanced degree programs. Excluded
from this amount were special allowances for
equipment and special travel in connection with
fellowships and training programs that were re-
tained by the individual.
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Another data element is duration of project ac-
tivity—that period of time in months during
which the actual activity is to take place as dis-
tinguished from the duration of the grant or con-
tract award itself. Type of participation, another
element, reflects the extent to which a manpower
development participant, or most of the partici-
pants in a group project, devotes his efforts to-
ward the activity being supported by the project.
A full-time participant is one devoting at least
three-fourths of his normal full-time effort for the
duration of the project; a part-time participant is
one devoting less than three-fourths of normal
full-time effort to the sponsored activity for the
duration of the project. If a project supported es-
sentially equal numbers of both full-time and
part-time participants, it was repurted as mixed.

(c) Facilities and equipment. Includes all proj-
ects whose princinal purpose is to provide sup-
port for constriuction, acquisition, renovation,
modification, repair, or rental of facilities, land,
works, or equipment for use in scientific or engi-
neering research, development, or education. In-
cluded also are funds for maintenance and basic
operatior.s of such facilities and equipment. A fa-
cility is interpreted broadly to include any physi-
cal resource important to the conduct of re-
search, development, or education objectives. All
costs—direct, indirect, and related expenditures
—are included.

Additional data elements include purpose of
funds. Under this heading the following defini-
tions apply: '

Construction refers to new construction, ren-
ovation, acquisition, leasing, modification, and
repair of buildings, resource centers, and
major equipment. Included also are planning
and design studies for construction.

Basic operations refers to those costs re-
quired to maintain the capability of performing
research, development, or education, and in-
cludes maintenance of a facility, resource, or
major piece of equipment. For example, the
cost ¢f maintaining and operating a computer
center is an example of ‘basic operations."’
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Another data element is duration of project ac-
tivity—that period of time in months during
which the actual activity is to take place as dis-
tinguished from the duration of the grant or con-
tract award itself. Type of participation, another
element, reflects the extent to which a manpower
development participant, or most of the partici-
pants in a group project, devotes his efforts to-
ward the activity being supported by the project.
A full-time participant is one devoting at least
three-fourths of his normal full-time effort for the
duration of the project; a part-time participant is
one devoting less than three-fourths of normal
full-time effort to the sponsored activity for the
duration of the project. If a project supported es-
sentially equal numbers of both full-time and
part-time participants, it was reported as mixed.

(c) Facilities and equipment. Includes all proj-
ects whose principal purpose is to provide sup-
port for construction, acquisition, renovation,
modification, repair, or rental of facilities, land,
works, or equipment for use in scientific or engi-
neering research, development, or education. In-
cluded also are funds for maintenance and basic
operations of such facilities and equipment. A fa-
cility is interpreted broadly to include any physi-
cal resource important to the conduct of re-
search, development, or education objectives. All
costs—direct, indirect, and related expenditures
—are included.

Additional data elements include purpose of
funds. Under this heading the following defini-
tions apply:

Construction refers to new construction, ren-
ovation, acquisition, leasing, modification, and
repair of buildings, resource centers, and
major equipment. Included also are planning
and design studies for construction.

Basic operations refers to those costs re-
quired to maintain the capability of performing
research, development, or education, and in-
cludes maintenance of a facility, resource, or
major piece of equipment. For example, the
cost of maintaining and operating a computer
center is an example of ‘‘basic operations."

Type of facility, another additional data ele-
ment, indicates the principal or major function of
the facility receiving project support. The follow-
ing nine categories were established for this
study:

Research laboratories—facilities primarily
devoted to the conduct of research and devel-

opment.

Instructional classrooms and laboratories—
facilities primarily devoted to transfer of
knowledge by lecture, course work, and labora-
tory experiments.

Library—a facility primarily devoted to ca-
taloging, storage, and retrieval of documents,
books, periodicals, and information in general.

Research equipment—equipment and facili-
ties used primarily as tools to assist in re-
search investigations and study.

Teaching/training equipment—equipment
and facilities used primarily as tools to assist
in the transfer of knowledge.

Land—an area of earth acquired, rented, or
leased with project funds.

Computer and/or computer center—facili-
ties and/or equipment possessing electronic
data processing capabilities.

Hospital and/or medical facility (exclusive
of medical schools, etc.)—facilities oriented
toward study, research, diagnosis, and treat-
ment of clinical medical problems.

Other—facilities or equipment for uses
other than those listed above.

(d) General support for science. Includes proj-
ects that permit a significant measure of freedom
to the institution in determining the purpose of
support—research, construction of new facilities,
faculty support, education. etc. Such support is
generally aimed at the dcs/elopment of research
and education programs within an entire depart-
ment or within the institution as a whole.

The following agency programs were reported
under this category in fiscal year 1970:

NIH Biomedical Sciences Support Grants
NiH General Research Support Grants
NSF Institutional Support Grants
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NSF University Science Development Grants
NSF Departmental Science Development Grants
NSF College Science Improvement Grants

(e) Research institute, seminar, or conference.
Includes all projects which support a meeting of
scientists and/or engineers whose objective is a
fuller understanding of a specific or general prob-
lem, or field of study. The primary purpose of
such institutes, seminars, and conferences is the
exchange of information on current research and
development. Excluded here are educational insti-
tutes, seminars, and conferences and activities
aimed at the development of educational tech-
niques or materials.

An additional data element within this activity
is principal professional level of participants, the
professional level most representative of the indi-
viduals attending a research institute, seminar, or
conference. The various levels are defined below.

College and university faculty: Individuals
who are regarded by the grantee or institution
where the activity is being sponsored as fac-
ulty members of a college or university.

Nonfaculty staff—doctorals: Individuals who
hold a doctorate degree or its equivalent and
who are not classified as college or university
faculty or students.

Nonfaculty statf—others: Individuals who
work at the professional level who do not hold

a doctorate degree or its equivalent and who

are not classified as faculty members, nonfac-

ulty staff—doctorals, or students.

Students—graduate: Students who hold at
least a bachelor's degree or its equivalent and
who are enrolled in a degree program (part-
time or full-time) leading to an advanced de-
gree in science, mathematics, or engineering,
degrees which are not generally regarded to be
in the professionzl fields such as law, medi-
cine, dentistry, etc

Students—prof 2ssional schools: Students
who hold at least a bachelor's degree or its
equivalent and who are pursuing a program
leading to a professional degree (medical, den-

tal, veterinary, etc.) either fulltime or part-

time.

Students—prebaccalaureate: Students en-
rolled in a degree program (parttime or
full-time) leading to a degree in science and
engineering.

Precollege students: Individuals who have
not yet become regularly enrolled undergradu-
ate students.

(f) Educational institute, seminar, or confer-
ence. Includes all educational micetings aimed to-
ward study, analysis, discuss'cii, advancement,
and improveraent of the teaching Gi science and
engineering. Included here are institutes for
teachers of science, mathematics, and engineer-
ing. Excluded, however, are projects which pro-
vide support for seminars, conferences, etc., in-
volving the exchange of current R&D infcrmation
among professional scientists, mathematicians,
and engineers.

An aaditional data element is principal profes-
sional level of attendees, the professional level
most representative of the individuals attending
an educational institute, seminar, or conference.
The various levels include the seven defined
under research institute, seminar, or conference
and two more shown below.

Secondary school teachers: Individuals
whose primary occupation is teaching at the
secondary school level.

Elementary school teachers: Individuals
whose primary occupation is teaching at the el-
ementary school level.

(g) Development of educational techniques or
materials. Includes those projects oriented toward
the actual development of new or revised educa-
tional materials, techniques, or devices for use in
science or engineering training. Included are the
creation of new models of courses and currict
lums, course content development, the design
and development of instructional materials, ‘he
writing of new text books, making of [iims, etc.

An additional data element includes educa-
tional level, the principal level of students at
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time.

Students—prebaccalaureate: Students en-
rolled in a degree program (part-time or
full-time) leading to a degree in science and
engineering.

Precollege students: Individuals who have
not yet become regularly enrolled undergradu.
ate students.

(f) Educational institute, seminar, or confer-
ence. Includes all educational meetings aimed to-
ward study, analysis, discussion, advancement,
and improvement of the teaching of science and
engineering. Included here are institutes for
teachers of science, mathematics, and engineer-
ing. Excluded, however, are projects which pro-
vide support for seminars, conferences, etc., in-
volving the exchange of current R&D information
among professional scientists, mathematicians,
and engineers.

An additional data element is principal profes-
sional level of attendees, the professional level
most representative of the individuals attending
an educational institute, seminar, or conference.
The various levels include the seven defined
under research institute, seminar, or conference
and two more shown below.

Secondary school teachers: Individuals
whose primary occupation is teaching at the
secondary school level.

Elementary school teachers: Individuals
whose primary occupation is teaching at the el-
ementary school level.

(g) Development of educational techniques or
materials. Includes those projects oriented toward
the actual development of new or revised educa-
tional materials, techniques, or devices for use in
science or engineering training. Included are the
creation of new models of courses and curricu-
lurms, course content development, the design
and development of instructional materials, the
writing of now text books, making of films, etc.

An additional data element includes educa-
tional level, the principal level of students at

which the new techniques, materials, or devices
are directed. The four student levels are gradu-
ate, professional school, prebaccalaureate, and
precollege students.

(h) Other related activities. Includes all aca-
demic science projects that cannot meaningfully
be assigned to one of the seven categories set
forth above.

Fields of science

Science and engineering represent the sum of
all fields of science and engineering. These are
divided into eight broad categories each consist-
ing of a number of fields. Shown below are defini-
tions of each broad field together with an illustra-
tive list of disciplines under each of the subfields.

(a) Physical sciences are concerned with the
understanding of the material universe and its
phenomena. They comprise the fields of astron-
omy, chemistry, physics, and physical sciences
not elsewhere classified. Examples of the disci-
plines under each of these fields are:

Astronomy:
Laboratory astrophysics; optical astronomy; radio astron-
omy; theoretical astrophysics; X-ray, gamma-ray, neutrino
astronomy.
Chemistry:
inorganic; organo-metallic; organic; physical.
Physics:
Acoustics; atomic and molecular; condensed matter; ele-
mentary particles; nuclear structure; optics; plasma.
Physical sciences, ne.c.*

(b) Mathematics employs logical reasoning
with the aid of symbols and is concerned with the
development of methods of operation employing
such symbols. Examples of mathematical disci-
plines are:

Algebra; analysis; applied mathematics; computer sci-
ence; foundations and logic; geometry; numerical analy-
sis; statistics; and (~pology.

) QSeé-faétﬁote on p. 32.
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(c) Environmeatal sciences (terrestrial and ex-
traterrestrial) are concerned with the gross ron-
biological properties of the areas of the solar
system which directly or indirectly affect man's
survival and welfare. They comprise the fields of
atmospheric sciences, geological sciences, ocean-
ography, and environmental sciences not else-
where classified. Examples of the disciplines
under each of these fields are:

Atmospheric sciences:

Aeronomy; solar; weather modification; axtraterrestrial
atmospheres; meteorology.

Geological scisnces:

Engineering geophysics; general geology; geodesy and
gravity; geomagnetism; hydrology; inorganic geochemis:
try; isotopic geochemistry; organic geochemistry; labora-
tory geophysics; palcomagnetism; paleontology; physical
geography and cartography; seismology; soil sciences.

Oceanography:

Chemical oceanography; geological oceanography; physi:
cal oceanography; marine geophysics.

Environmental sciences, n.e.c.:

(d) Ergineering is concerned with studies di-
rected toward developing engineering principles
or toward making specific scientific principles us-
able in engineering practice. Engineering is di-
vided into eight categories: Aeronautical, astro-
nautical, chemical, civil, electrical, mechanical,
metal'urgy and materials, and engineering not
elsewhere classified. Examples of disciplines
under each of these engineering fields are:

Aeronautical:
Aerodynamics.
Astronautical:
Aerospace; space technology.
Chemical:
Petroleum; petroleum refining; process.
Chvil;
Architectural; hydraulic; hydrologic; marine; sanitary and
environmenta!; structural; transportation.
Electrical:
Communication; electronic; power.
Mechanical:
Engineering mechanics.
Metaliurgy and Materials:
Ceramic; mining; textile; welding.
Englneering, ne.c.:?
Agricultural; industrial and management; nuciear; ocean
engineering; systems.
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(e) Life sciences consist of the biological, cli
ical medical, and life sciences not elsewhere cla
sified.

Biological sciences are thosc which, apart fro
the clinical medical sciences d:fited below, de
with the origin, development, structure, functio
and interaction of living things. The agricultur
and basic medical sciences are included. Exa
ples of biological sciences are:

Anatomy; animal sciences; bacteriology; biochemist
biogeography; biological oceanography; biophysics; ec
ogy:; embryology; entomology* cvolutionary biology;
netics; immunology; microbiology; nutrition and me
bolism; parasitology; pathology; pharmacology; physi
anthropology; physiology; plant sciences; radiobiolo
systematics.

Clinical medical sciences are concerned wi
the use of scientific knowledge for the identific
tion, treatment, and cure of disease. Examples
clinical medical sciences are:

Internal medicine; neurology; ophthaimology; prev
tive medicine and public health; psychiatry; radiolo
surgery; veterinary medicine; dentistry; physical medici
and rehabilitation; pharmacy; and podiatry. |

Life sciences, n.e.c.* }

J

Psychology deals with behavior, mental pro
esses, and individual and group characteristi
and abilities. Psychology is diviaed into three ¢a
egories: biological aspects, social aspects, ar
psychological sciences not elsewhere classifie:
Examples of the disciplines under each of the:
fields are:

Biclogical aspects:
Experimental psychology; animal behavior; clinical ps
chology; comparative psychology; ethology.

Social aspects:
Social psychology; educational, personnel, vocational ps
chology and testing; industrial and &ngineering psychc
ogy: development and personality.

Psychological sciences, n.e.c.”

Social sciences are directed toward an unde
standing of the behavior of social institutions ar
groups and of individuals as members of a grou;
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(e) Life sciences consist of the biological, clin-
ical medical, and life sciences not elsewhere clas-
sified.

Biological sciences are those which, apart from
"he clinical medicai sciences defined below, deal
with the origin, development, structure, function,
and interaction of living things. The agricultur»l
and basic medical sciences are included. Fxam:
ples of biological sciences are:

Anatomy; animal sciences; bacteriology: biochemistry;
biogeography; biological oceanography; biophysics; ecol-
ogy; embryology; entomology; evolutionary biology; ge-
netics; immunology; microbiology; nutrition and meta-
bolism; parasitology; pathology: pharmacology: physical
anthropology; physiology: plant sciences; radiobiology:
systematics.

Clinical medical sciences are concerned with
the use of scientific knowledge for the identifica-
tion, treatment, and cure of disease. Examples of
clinical medical sciences are:

Internal medicine; neurology:; ophthalmology: preven-
tive medicine and public health; psychiatry; radiology;
surgery; veterinary medicine; dentistry; physical medicine
and rehabilitation; pharmacy; and podiatry.

Life sciences, n.e.c.:

Psychology deals with behavior, mental proc-
esses, and .ndividual and group characteristics
and abilities. Psychology is divided into three cat-
egories: biological aspects, social aspects, and
psychological sciences not elsewhere classified.
Examples of the disciplines under each of these
fields are:

Biological cspects:
Experimental psychology; animal behavior; clinical psy-
choloev; comparative psychology: etholagy.

Social aspects:
Social psychology: educational, personnel, vocational psy-
chology and testing; industriai and engineering psychol-
ogy. davelopment and personality.

Psychological sciences, n.e.c.®

Social sciences are directed toward an under-
standing of the behavior ¢ social institutions and
groups and of individuals as members of a group.

 aas I

These inciude anthropology, economics, history,
linguistics, political science, sociologv, zad social
sciences not elsewhere clzssified. Exaraples of
the disciplines under each of these fields are:

Anthropology:
Archaeology: cultural and personality; soci  and ethnol-
ogy: applied anthropoiogy.

Economics:
Econometrics and economic statistics; history of eco-
nomic thought, internctional economics; industrial, labor
and agricultural economics; macroeconomics; microeco:
nomics; public finance and fiscal policy; theory.

History:
Cultural; politicai, sociai; history and philosophy of sci-
ence,

Linguistics:
Anthropological-archaeological; computational; psycholin:
guistics, sociolinguistics.

Political science:
Area or regional studies; comparative government; his-
tory of political ideas; international relations and law;
national political and legal systems; political theory; pub-
lic administration.

Sociology:
Comparative and historical complex orga.izations: cul-
ture and social structure; demography; group interac-
tions; social problems and social welfare; sociological
theory.

Social science, n.e.c.?
Research in law and c¢ducation, n.e.c.; socioeronomic

geography.

Other sciences not elsewhere classified fc: this
report include single projects as well as multidis-
ciplinary and interdisciplinary projects that could
not be classified within one of the above broad
fields of science.

RELATION TO OTHER REPORTS

(1) Federat Support to Universities, Colleges,
and Selected Nonprofit Institutions is produced
by the National Science Foundation as an annual
report to the Piresident and Congress on Federal
obligations to academic institutions and appropri-

_;’“ﬁd{ ;fi;when classified. This category includes mJl-
tidisciplinary projects within the broad field and single
discipline projects for which a separate field has not

been 1ssigned.
£0




ate nonprofit institutions for research and devel-
opment, R&D plant, and other related activities,
as required by the 1968 amendment to the NSF
Act. The primary source of data for this report is
the CASE | reporting system.

Since CASE Il is an extension of the academic
science portion of the CASE | system, there
should be, and is, relatively close agreement be-
tween totals generated in the two studies for the
support of (1) academic science and (2) research
and development. There are, however, several
reasons why the figures do not agree completely.
Among the principal factors contributing to re-
norting differences amounting to 3 percent for
ccademic science ind 5 percent for research and
dev_:lopment, are the following:

(a) The basic reporting units unde* the two
parts of the CASE data collection system are the
institution in CASE { and the project in CASE II.
Funds to institutions reported in CASE | are dis-
tributed among four types of support, including
three categories for academic science activities
and one for nonscience activities. This enables an
agency to use a percentage allocation for an indi-
vidua! project or program between science and
nonscience use of funds or among the three aca-
demic science categories. For each pruject re-
pcrted in CASE Il, .iowever, only one type of ac-
tivity may be designated by an agency. lf the
agency decides that the funds should be classi-
fied primarily under nonscience activities, such
as funds for construction of a facility designated
for undergraduate education, the entire grant
would be excluded from the agency's CASE I! re-
port, which is only concerned with academic sci-
ence projec.s. Conve~sely, were this project con-
sidered primrily science, the CASE Il project
total would e<ceed the CASE | figure by the
amount reported as nonscience in CASE |.

/b) The differing academic science categories
of support also lead to reporting differences be-
tween CASE | and CASE Il. CASE | uses only
three major classifications: research and develop-
ment, R&D ; 'ant, and ‘‘other science activitics."”

81

Some general support programs such as NSF's
University Science Development Program encom-
pass more than one of the CASE | academic sci-
ence categories and are therefore, divided be-
tween them. CASE Il, on the other hand, has
among its eight categories of activities '‘general
support for science,” which is defined to cover
programs which provide support for nonspecific
purposes related to science research or educa:
tion. By definition, "general support for science”
covers the spectrum of academic science activi-
ties. Total obLiigations tabulated for each of the
other categories of support in CASE Il, especially
research and development and facilities and
equipment, are understated by that portion of the
general support funds ultimately channeled into
these specific activities.

(c) In many of the agencies, CASE | and CASE
Il data for iiscal year 1970 were provided by dif-
ferent offices using different information systems
with varying degrees of automation snd complete-
ness. In many instances, the data cnllected from
the disparate systems do not correspond exactly.

(d) Several agencies, including the Agency for
International Development and the Departments
of Transportation, Labor, and Housing and Urban
Development, whose academic science support
levels represent a small fraction of the Federal
total, were not included in the CASE Il study for
1970. These agencies, however, were included in
the 1970 CASE ! survey; total R&D funding,
which represented all academic science obliga-
tions for each of the 4 agencies, amounted to
$20 million.

(2) Federai Funds for Research, Development,
and Other Scientific Activities is an annual publi-
cation that analyzes data on Federal obligations
for research and development and R&D plant to
each sector of the economy, including Govern-
ment, industry, universities and colleges, and all
other nonprofit organizations. Both the Federal
Funds and the CASE Il studies include data on
Federal support of research by agency and field
of science.
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Some general support programs such as NSF's
University Science Development Program encom-
pass more than one of the CASE | academic sci-
ence categories and are therefore, divided be-
tween them. CASE Il, on the other hand, has
among its eight categories of activities ‘‘general
support for science,’”’ which is defined to cover
programs which provide support for nonspecific
purposes related to scierice research or educa-
tion. By definition, ‘‘general support for science"
covers the spectrum of academic science activi-
ties. Total obligations tabulated for each of the
other categories of support in CASE Il, especially
research and development and facilities and
equipment, are understated by that portion of the
general sunport funds ultimately channeled into
these specific activities.

(c) In many of the agencies, CASE | and CASE
Il data for fiscal year 1970 were provided by dif-
ferent offices using different information systems
with varying degrees of automation and complete.
ness. In many instances, the data collected fro.n
the disparate systems do not corr spond exactly.

(d) Several agencies, including the Agency for
:nterr ational Development and the Departments
of Transportation, Labor, and Housing and Urban
Development, whose academic science support
levels represent a small fraction of the Federal
total, were not in~luded in the CASE !l study for
1970. Tiese agencies, however, were included in
the 1970 CASE ! survey; total R&D funding,
which represented all academic science obliga-
tions for each of the 4 agencies, amounted to
$20 million.

(2) Federal Funds for Research, Development,
and Other Scientific Activities is an annual publi-
cat'on that anaiyzes data on Federal obligations
for research and development and R&D plant to
each sector of the economy, including Govern-
ment, industry, universities and colleges, and all
other nonprofit orgcnizations. Both the Federal
Funds and the CASE Il studies include data on
Federal support of research by agency and field
of science.

-~ o

There are a number of major points of differ-
ence between the reports, however, invoiving both
scope and emphasis. The Federal Funds repcrt
analyzes research and development and related
data in terms of sector totals, type of research
(basic and applied) and projected trends in Fed-
eral support levels. The CASE Il study, an the
other hand, covers the academic sector only, and
collects data at the project level for individual in-
stitutions. The CASE |l report includes data on
the entire spectrum of academic science activi-
ties, of which “research and development” is but
one component.

Derived totals for R&D obligations to all uni-
versities and colleges, by agency, do vary between
the two studies. Specific reporting differences may
be traced to one or more of the following reasons:

(3 'n Federal Funds, data wers compiled from
agency budgets in terms of aggregate sector to-
tals. In CASE Il data were generated from each
agency's irformatira system in terms if the
smallest zvailable reporting unit—the individual
project.

(b) Tabuiation ui R&D totals for NIH and NSF
in CASE |l tended to be lower than those reported
to Federal Funds due to the C/.SE Il classification
of certain broadly defined programs urder the
category, ‘‘general support for science.” Some of
these funds were directed into R&D activities and
were reported as such in the Federal Funds
study.

(c) In cases o1 interagency transfers f funds,
the present study instructs t- » agen.y that ac-
tually obligates funds to an academuc institution
to report the total award including amounts trans-
ferred from other agencies. In Federal Funds, on
the oi".2r hand, agencies from which the funds
originate report separately amounts they obligate.

(d) Several agencies that report data for the
Federal Funds study did not participate in the
CASE |l survey; these agencies accounted for ap-
proximately $27 million of the $77 million differ-
ence between the 1970 R&D totals for the two
studies.
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