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foreword

This publication is the third in aseries of biennial reports in which academic
resources devoted to the sciences and engineering are analyzed. It is based primarily
on the findings from four National Science Foundation (NSF) surveys that collect
information on academic research and development (R&D) expenditures, Federal
obligations, employment of scientists and engineers, and the characteristics of gradu-
ate students in science and engineering (S/E) programs. The report is designed to
integrate these survey results with those of other data sources to provide an overview
of the status of academic resources, focusing on the seventies and early eighties, with
some implications for the immediate future.

Underlying issues now affecting the research capacity of our universities and
colleges are receiving increased attention in the Federal Govemment, the Congress,
the private sector, the , and in professional associations concerned with the
health of the academice ... srise. Amongtheissuesmahavecreatedcmwemmﬂie
following: faculty shortages in selected fields, the increasing numbers of foreign
students enrolled in U.S. institutions, the degree of representation of women and
minorities in the S/E workplace, the changing nature of Federal research needs, and
the demands for highly technical skills to accommodate the Nation’s economic needs.

It is the objective of this report to provide the statistics and the analyses upon
which Federal and State legislators and budget officials, as well as administrators of
universities, colleges, and educational organizations, may base their conclusions,
policies, and recommendations.

Charles E. Falk

Director, Division of
Science Resources Studies

Directorate for Scientific,
Technological, and International
Affairs

August 1984



notes

The abbreviation “S/E” as used in this report refers to "sci-
ence and engineering.”

Data for research and development, equipment, and cap-
ital expenditures are giver. in current dollars unless other-
wise specified. Constant dollars representan adjustment to
the 1972 level and are converted to a fiscal-year basis. The
gross natiohal product (GNP) implicit price deflator de-
veloped by the Department of Commerce is used as the
basis for the conversion. These deflators were calculated as
of January 1984. (See table A-3 for actual values.)

Data on research and development (R&D) expenditures
and Federal obligations in part 1 are collected on a fiscal-
year (FY) basis—-October through September; data on sci-
ence/engineering (S/E) personnel in part 2 are collected as
of January in each year; and dz*1 on S/E graduate enroll-
ment in part 3 are collected as of fall in each year.

FY 1978 expenditures data, January 1979 personnel data,
and fall 1978 graduate student data were collected from
doctorate-granting institutions only, although an estimate
was made for total FY 1978 expenditures at nondoctorate-
granting institutions.

Appendix tables provide selected data for each survey.
Tabulations based on National Science Foundation (NSF)
survey findings have been compiled from the most recent
publications, and data are subject to revision in subsequent
years.

“federal obligations” differ from “expenditures” in that
funds of the former category allocated during one fiscal
year may be spent by the recipient either partially or en-
tirely during one or more subsequent years. Totals pre-
sented herein exclude specified types of Federal financial
assistance: Loans to individuals, such as those made in
Federal guaranteed student loan programs sponsored by

the Department of Education; support for Federal em-
ployee training and development activities; and funds allo-
cated to State agencies, even though the final recipient of
such funds is known to be an academic institution. Tuition
support progrz..s such as Basic Educational Opportunity
Grants (now called Pell Grants) are included in these figures.

Acronyms and abbreviated references used in this report
are as follows:

AID - Agency for International Development

Commerce - Department of Commerce

DOD - Department of Defense

DOT - Department of Transportation

Education - Department of Education

EPA - Environmental Protection Agency

FFRDC's - Federally funded rescarch and development
centers

FTE - Full-time-equivalents

FY - Fiscal year

HHS - Department of Health and Human Services

HUD - Department of Housing and Urban Development

Interior - Department of the Interior

Labor - Department of Labor

NASA - National Aeronautics and Space Administration

NCES - National Center for Education Statistics

NIE - National Institute for Education

NIH - National Institutes of Health

Non-S/E - Non-scientific and -engineering or non-science
and -engineering

NRC - National Research Council

NSF - National Science Foundation

OE - Office of Educgtion

R&D - Research and'development

S/E - Science and engineering

USDA - U.S. Department of Agriculture

6



acknowledgments

This report was prepared in the Universities and Nonprofit Institutions Studies
Group of the Division of Science Resources Studies by Judith F. Coakley, under the
direction of Penny D. Foster, Study Director. J. G. Huckenpahler, Richard Bennof, and
James Hoehn assisted in the preparation of the report; statistical assistance was
provided by Margaret Machen, Deborah Collins, and Esther Gist. William L. Stewart,
Head of the R&D Economic Studies Section, and Charles E. Falk, Director, Division of
Science Resources Studies, provided general guidance and review. Numerous univer-
sity and college officials provided the essential annual statistics for the three major
NSF surveys of academic science and engineering that form the basis for this analysis.



| ]
Page
HIghlights .. ....oooun o viii
Parts:

1. Trends in Academic R&D Expenditures ......... e 1
General Characteristics, 1972-83 . .......... ... ..coiiiiianns 1
Detailed Characteristics, 1972-82 . ......... .o iiiirieiiiienn 3

TheFederal Role . ... .o 3
Industrial SUPPOrt .. ... ...t 4
Fields of Science and Engineering ................c.oviiiienns 5
Institutional Control . ... ..o i 6
Geographic Distribution . ...... ... 7
The 100 Largest R&D Performers . ..............cooiiieanennnes 8
Expenditures for Research Equipment ..............cooovvvennn. 8
Capital Expenditures for R&D Activities and Instruction ........... 9

2. Trends in Academic S’/E Employment . ... 1

General Characteristics, 197383 .......... ... i 11
Academic S/E Employment Trends in National Perspective ......... 12
Employment Status . ..........o.ooaiii e 13
Type of ACVIlY . ... ....co..ouiriemniin 13
Type of INSHHUtON .. ... ... 14
Sex of Scientists and Engineers, 1974-83 .. ..................00nen 15
Women Doctorate-Holders ... ..o 17
Minority Scientists and Engineers ... 18
Postdoctorate Utilization . .......... ... i 19

3. Trends in Graduate SE Enrollment ....... ... ... .o 23

General Characteristics, 197582 ......... ... i 23
Enrollment and Degree Patterns . ..................coiienennn 24
Doctorate-Granting Institutions . .......... ..o 25

_Full-Time Graduate Students ... 26

Sources of SUPPOIt . ... ... e 26

Mechanisms of SUPPOIt . ... ....ooooeiiiiiror e 28

Women Graduate Students . ............ooooeeieiviriaraniioaons 28

Foreign Graduate Students ........... ... ..o 30
Appendixes:

A Technical NOES . ... ieiiiiiiar e 3

B. Statistical TADIES . .. ..o veeeninirma e »

C. Reproduction of Survey Instruments ............c.oooeocerreeeee.: 59

vii

ERIC 8




highlights

This summary report presents trend
data from four surveys of academic in-
stitutions conducted annually by the
National Science Foundation (NSF). Re-
search and development (R&D) expen-
ditures data and Federal obligations data
are collected on a fiscal-year basis and
are available for the yvears 1972 through
1982; scienceengineering (S/FE) person-
nel data are available as of January for

each of the vears 1973 through 1983; and’

data on graduate S/E enrollment are
available as of fall of each vear from 1975
through 1982

overall trends

o (Consistent growth in university R&D
expenditures, S/'E employment, and
S/E graduate enrollment was main-
tained throughout the seventies and
into the eighties. R&D spending
grew at a slower rate in 1981,
however, and 1982 expenditures
showed no measurable change from
1981 in terms of constant 1972 dol-
lars. This slowdown in spending was
largely attributed to a decrease in
Federal R&D funds obligated to uni-
versities and colleges. The 1983 and
1984 Federal budgets target increases
in academic R&D support, however,
at 10-percent and 13-percent, respec-
tively, substantially above the pro-
jected rates of inflation for this 2-year
periad. This will most likelvy produce
significant constant-dollar increases
in overall academic R&D spending
over the 1984-85 period.

e Academic S/E activities during the
past decade have been consistently
concentrated in the top 100 institu-
tions as ranked in terms of R&D ex-
penditures. These research-intensive
institutions accounted for more than
$8 of every $10 expended by all aca-
demic institutions in 1982 for R&D
activities. They also accounted for
about 80 percent of federally funded
R&D expenditures, academic full-
time-equivalent (FTE) scientists and
engineers engaged in research and
development, graduate research as-
sistants, and postdoctorates.

r&d
expenditures

e Academic R&D expenditures in-
creased to $7.3 billion in 1982, which
constitutes a slight decline from 1981
levels when considering inflation.
This can be compared to the 3-per-
cent yearly growth rate shown bhe-
tween 1972 and 1980 in real dollars.
Little measurable real-dollar increase
is anticipated for 1983.

e The Federal Government funded $4.7
billion in 1982, or two-thirds of aca-
demic R&D expenditures, a 3-percent
decline in constant-dollar terms com-
pared to 1981. Funding from non-
Federal sources of support increased
4 percent in real dollars over 1981.
Industry-supported R&D expen-
ditures increased at the fastest pace—
6 percent when adjusted for infla-

tion—but sti!l accounted for only
$326 million in 1 ¥82, 4 percent of total
academic R&D expenditures.

Nearly one-half the national total of
$10 billion devoted to basic research
in 1982 was expended in academia,
where basic research spending rose 6
percent in 1982. This iigure, just be-
low the level needed to keep pace
with inflation, was down from the 2-
percent average annual real-dollar
growth rate between 1972 and 1981.
Applied research and development
expenditures increased much faster
than those of basic research during
the 1972-80 period—8 percent per
year in constant dollars. Between
1980 and 1982, however, expend-
itures for applied research and de-
velopment leveled off, growing just
enough to stay even with inflation.
Basic research accounted for two-
thirds ($4.9 billion) of total academic
R&D spending in 1982, compared to
three-quarters of the 1972 total. Based
on estimates of Federal obligations,
real-dollar growth in academic basic
research expenditures is expected for
the 1983-85 period.

R&D expenditures am.ong all sci-
ences combined incrzased during the
1972-82 period at about the same
average annual rate reported for en-
gineering disciplines, between 11
percent and 12 percent. The life sci-
ences accounted for almost two-
thirds of the 1972-82 net growth in
expenditures for all sciences. Mathe-
matical/computer sciences and the
life sciences showed the fastest aver-
age annual growth rates during this

9
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period (13 percent and 12 percent,
respectively.) Spending in the com-
puter sciences alone rose 17 percent
in 1981 and a further 12 percent in
1982

academic s/e
personnel

e The 358,800 scientists and engincers
emploved in academic institutions in
January 1983 represented a 3-percent
increase over 1982, comparable to the
average annual growth rate reported
between 1973 and 1982 Growth in
part-time S/E employment acceler-
ated during 1980 through 1983 at
more than three times the rate for
full-timers (7 percent per year versus
2 percent) in constrast to a 3-percent
rate for cach between 1978 and 1980.
Employment of engineers grew at the
same average yearly rate as that of
scientists between 1973 and 1983—3
percent—and represented about a
10-percent - hare of tatal academic S'E
personned.

¢ Employment of mathematical/com-
puter scientists increased at the fast-
est rates over the 1973-83 period—6
percent per vear—-to bring their shary
of total academic S'E employment to
about 13 percent in 1983, The number
of computer scientists alone rose on
the average of 13 percent annually. In
1983 life scientists continued to repre-
sent the largest group of S'E protes-
sionals in academia (42 percent), tol-
lowed by social scientists (15 per-
cent); each of these groups has grown
at about 3 percent per year since 1973,
The number of academically em-
ploved phvsical scientists has con-
sistently increased at the slowest rate,
rising onlv | percent per vear on the
average.

o There were 60,300 FTF scientists and
engineers emploved in academic re-

search and development in 1983. Em-
ployment of such R&D professionals
has averaged an annual increase of
less than 2 percent since 1978, one-
half the 1973-78 growth rate. By com-
parison, the national FTE total has
grown 5 percent per year since 1978,
This slowdown in academic FTE
growth has been accompanied by an
increasing tendency for universities
to utilize graduate research assistants
to supplement full-time professional
staff in academic R&D efforts.

The number of women participating,
in academic S/E programs increased
steadily, both in employment and in
graduate enrollment. Growth rates of
women employed full time have been
treble those of men since 1974 when
annual data were first collected—6
percent per year compared to 2 per-
cent. In 1983, women represented 19
percent of all academic scientists and
engineers employed full time and 26
percent of those employed part time;
they accounted for 23 percent of all
academic scientists and 4 percent of
engineers.

There were 19,800 postdoctorates
working in institutions of higher edu-
cation during the 1982/83 academic
year. This number included an in-
crease of less than 1 percent over the
previous year, compared to 3-percent
growth of other scientists and engi-
neers. This represents a marked drop
from the 4-percent average annual
growth in postdoctorates from 1979
to 1981. Two-thirds of postdoctorates
were life scientists, with physical sci
entists accounting for most of the
remainder.

s/e graduate
enroliment

e There were HX,000 S/E graduate siu-

dents enrolled in fall 1982, up 2 per-

10

cent from fall 1981. This is virtually
identical to the average annual
growth in graduate enrollments be-
tween 1975 and 1981. The majority of
the growth occurred among engi-
neering disciplines, up 5 percent,
while the number of graduate science
students grew only 1 percent. During
the same period, graduate enroll-
ment in non-$/E fields decdlined by 3
percent.

In addition to the notable increase in
graduate engineering enroliment,
the most significant gain was ob-
served in the mathematical/computer
sciences—up 15 percent between
1981 and 1982, with computer sci-
ences accounting for most of this rise.
Social sciences enroliment declined
by 2 percent, psychology enrollment
was down 1 percent, and enroliment
in life sciences remained about level.

The number of women enrolled in
graduate S/E programs continued to
increase more rapidly than the
number of men, 3 percent compared
to 1 percent from 1981 to 1982. By
contrast, between 1976 and 1981 the
number of women enrolled in grada-
ate S/E programs grew by 14 percent
per year while the number of men fell
bv nearly 2 percent per year. Al-
though women remained concen-
trated among the life and social sci-
ences, their numbers grew very
rapidly in engineering and the com-
puter sciences—up 12 percent and 27
percent, respectively.

Foreign full-time enrollment in doc-
torate-granting universities and col-
leges rose by 5 percent from 1981 to
1982, offsctting a slight decline in the
number of U.S. citizens enrolled.
This marks a slowdown from the
1975-81 average annual growth rate
for foreign graduate enrolilment of 8
percent. The proportion of foreigners
was highest in engineering, 43 per-
cent, and lowest in psychology, 4 per-
cent. Approximately one-half of all
engineering doctorates were
awarded to foreigners during the
1981/82 schowol year.

ix



part 1.

trends in academic
r&d expenditures

general
characteristics,
1972-83

Research and development (R&D) ex-
penditures data analyzed in this report
are derived from annual surveys of sci-
ence and engineering (S/F) spending by
all universities and colleges with S'E
graduate programs, and by all other in-
stitutions with $50,000 or more in sepa-
rately budgeted R&D expenditures.’ The
survey covered all such institutions in
fiscal years (FY's) 1972 through 1982 with
the exception of 1978, when only docto-
rate-granting institutions were sur-
veyed. Data for 1983 represent National
Science Foundation (NSF) estimates.*

Universities and colleges in 1982 spent
$7.3 billion, or Y percent, of the $80 bil-
lion expended nationally for R&D ac-

Sew sUneY questudnaite i appendin C for explana-
tun of fermae

Nattonal Saocmoe foundation  vatuonsd Datlerns of
e and Jechmoligy Kescuroes P83 ¢NSE %4-311)(Wash
mglan, DO Supt of Icuments, U S Government

Printing (Mfue 194

tivities (chart 1).' The proporsion for 1983
is projected to be about the same, $7.7
billion out of $88 billion. Expenditures by
university-administered federally
funded research and development cen-
ters (FFRDC's) accounted for another 3
percent of R&D expenditures in the
United States. R&D expenditures by aca-
demic institutions have increased at an
average annual rate of 10 percent be-
tween 1972 and 1983 (2 percent in real
dollars) and their share of the national
total has remained stable. ' Estimates for
1984 show real-dollar increases of about
7 percent, attributable mainly to in-
creased Federal obligations, improved

! These amaunts understate the total R&l Y pertormance
of the academc sector withun the economy, sice data
collected m the annual NS expendstures susvey ane him-
sted to separately budgeted R&D expenditures. The &
counting procedures adopted by most sruversibes and
culleges combnwe the costs of instruction and departmen.
tal research because of the mmherent dfficulty in meast.ong
them separaicly Amounts spent on departmental re-
search alone. thesetare. cannat he wdentitied by
institutins.

¢ {n the absence of 3 tehable R&D cost inden, the grome
nutional product (GNP imphiot prce deflator was used to
convert curvend dollars ido vonstent J972 dodlars The
GNP deflator can only indsate approvumate changes i
the costs of R&D pestormame
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economic conditions, and a slowdown in
the inflation rate to less than 5 percent.”

Academic institutions have histor-
ically devoted a signincant proportion of
their R&D funds to the performance of
basic research—$4.9 billion in 1982, or
abuut two-thirds of the $7.3 billion total.
Industry, by comparison, allocated only
3 percent (51.9 billion) of 1982 R&D ex-
penditures to basic research (chart 2)."
The basic research share of total academ-
ic R&D expenditures has remained fairly
stable since 1976 but is below that re-
ported for 1972 when more than three-
quarters of all academic R&D expend-
itures were devoted to such activities.

Higher education institutions have
consistently accounted for approx-
imately one-half the national basic re-
search performance as measured by ex-
penditures; university associated
FERDC's accounted for an additional 9
percent.

Academic basic research expenditures
grew at an average annual rate of 9 per-
cent between 1972 and 1982, This rise,
however, was about 1 percent per year
when inflation was taken into account,
slightly less than the 2-percent rate of
growth as computed for national basic
rescarch expenditures. Alhough dat~
for 1982 indicate little measurable con-
stant-dollar change in academic basic re-
search spending over 1981 levels, in-
creased Federal funding for 1983-84 basic
research activities will result in renewed
real-doflar growth through 1985.

Although basic research spending
more than doubled between 1972 and
1982, applied research and development
performance more than tripled, increas-
ing, at an average vearly rate of 15 per-
cent—7 percent in constant dollars—to
2.4 billion in 1982 (chart 3). Little real
growth occurred in academic applied re-
warch and development, however, be-
tween 1980 and 1982, Applied research
and development spending account:d

o atiopral Suienne Foundation Teense amd §coenoms
Maper batersin T Real G as th i Natinad R& Eyvpen-
detres a0 198 7 soenee Kesaroes Studies Highlnthts (NSF
%1 MapWastungten, YO fuly 22Ky
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for a 33-percent share of total academic
R&D expenditures in 1982, compared to
23 percent in 1972, Althougl. no major
shufts 1n the mix of un.versity basic re-
search versus applied research and de-
velopment were anticipated in 1983, the
gradual trend toward more applied re-
search and development will probably
continue as industry's support for aca-
demic rescarch and development
chimbs

detailed
characteristics,
1972-82

The Federal Government continued to
be the largest source of funding for aca-
demic R&D activities, providing $4.7 bil-
hon, or two-thirds, of the total support in
1982, about the same share as in pre-
vious vears (chart 4). The rate of growth
in Federal tunds has slowed in terms of
real dollar - ¢y an average annual in-
CArease or s cent between 1972 and
1980 1o 1 pescent trom 1980 to 1981 the

-

1982 spending translated into a decline
of 3 percent in constant dollars. Rates of
growth for industry and institutions’
own funds have outpaced Federal in-
creases, particularly in recent years. The
{1-percent rise in non-Federal support
from 1981 to 1982 (4 percent in constant
dollars) was attributable mainly to in-
creases in funds from chese two sources,
which have more than tripled since 1972.
Support by industry for academic re-
search and development has grown at
the fastest average annual rate of all non-
Federal sources—16 percent per vear
since 1972—but still accounts for only 4
percent of toial expenditures.

The distribution of R&D expenditures
by major field of science/engineering has
shifted only slightly over time. Life sci-
ences accounted for the largest share of
total R&D expenditures—S55 percent in
1982, up 4 percentage points over 1972.
Those fields showing a slight decline in
share include the physical and social sci-
ences and psychology. Of total R&D ex-
penditures. engineering disciplines a-
counted for a 14-percent portion in 1982,
virtually unchanged since 1972.

Average annual rates of change.
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the federal role

During the 1472-82 period, Federal ob-
ligations for academic research and de-
velopment grew from $1.9 billion to $4.6
billion, a 9-percent yearly average
growth (2 percent in real terms).* The
1981-82 increase, however, was only 3
percent, resulting in a 4-percent con-
stant-dollar decline. A further increase
to $5.7 billion had been budgeted by
1984, representing an 11-percent per
year increase over the 1983-84 period, or
7 percen: in real terms.”

Throughout the 1972-82 period, the
Department of Health and Human Serv-
ices (HHS) accounted for about one-half
($2.1 billion in 1982) of all academic R&D
funding, largely as the result of National
Institutes of Health (NIH) life science
programs (chart 5). The Department of
Defense (DOD) and NSF supported
nearly one-third of all R&D projects at
universities and colleges throughout this
period. DOD, which surpassed NSF to
become the second largest agency in
terms of academic R&D obligations (5814
million was funded in 1982), more than
tripled its level of R&D support over 1972
levels. DOD reported o 26-percent jump

" Note that abligations ditter trom evpenditures i that
obbgations alfocated dunng one tiscal vear can be spent iy
the reapient snstitutnon esther partiadly of entinely dunny
e of Maore subsoguent vears

T Othiee ot Management aodd Budget, unpubdshoed dats,
enuary 1944,



(15 percent in real dollars) in academic
R&D funding from 1980 to 1981, and
another 16 percent (8 percent in real

terms)in 1982, while the 14 civilianagen- -

cies together reported a total rise in their
R&D support of less than 1 percent,
which was equivalent to a 6-percent de-
cline in real-dollar terms.

DOD's 12-percent average annual con-
stant-dollar growth in academic R&D
support between 1980 and 1982 was
nearly four times greater than that agen-
cy’s average annual growth rate in sup-
port during the entire 1972-80 period
(chart 6). Among the other major R&D
Federal agencies, only the U.S. Depart-
ment of Agriculture (USDA) reported
real-dollar growth in R&D support be-
tween 1980 and 1982.

The life sciences (mostly the biological
and medical sciences) accounted for

;.,'ﬁ‘::’

E
£
F&,

N

e

about one-half of all Federal R&D sup-
port throughout the 1972-82 period. Ac-
cording to data compiled from the HHS

.survey, “Federal Health R&D.,” over

three-fifths of all Federal R&D support
for academic programs in the life sci-
ences in 1981 was obligated to medical
schools; nearly all life science support to
medical schools was concentrated within
the leading 100 institutions ranked by
life science R&D support. According to
the survey, about one-third of total aca-
demic R&D funding for research and de-
velopment went to medical schools in
1981."

Engineering disciplines received near-
ly one-fifth of all Federal academic R&D
support in 1982, almost twice the con-
centration of funds reported in those dis-
ciplines in 1972. Throughout the 1972-82
period, only two fields showed average
annual growth rates that exceeded the
rate of inflation—engineering (15 per-
cent per year in current dollars) and the
life sciences (10 percent per year). From
1980 to 1981, the only major field to show
an increase in Federal support that out-

inflation was engineering, whose
R&D obligations grew by 29 percent. In
1982, however, obligations to engincer-
ing rose only 1 percent while funds for
the physical and mathematical/computer
sciences went up 11 percent to 12 percent
each. Computer science funding alone
increased by 29 percent.

Almost nine-tenths of Federal aca-
demic R&D obligations are geared to re-
search; the development component
constitutes only about one-eighth of all
federally funded university R&D pro-
jects.” Historically, over one-half of
Federal academic R&D funds have been
awarded for basic research projects.”
During the 1972-80 period, Federal aca-
demic basic research funding has e-

# Department of Health and Human Servioes, Natinal
Institutes of Health, federy) Health R<D Swrvew. Fiscal Yeur
1961 (Washington, 12 C . Supt of Dcuments, US Gune-
ernment Panting (Nfice), table 56

11 Natwonal Science Foundation, Fedral Funds Re~enni b
and Devekgpment, Fe<al Yoars 1981 192 and 1983, Volume
XXX} (Detailed Statistical Tables ) NSF 82-326) (Wash-
mgton, DO, 1982), tables C-7 and C7opp 27 and 1

12 Nahonal Science Foundatum, Federal Fumds for Re~earcht
and Devclopment Frecal Yours 19071983 (Detasded Hestoneal
Tables)(Washington, D C.), tables 11 and W

(unpublsshed)

the growth rate of total Federal
academic R&D funds—!1 percent per
yrar. From 1980 to 1981, however, basic
research obligations grew by only 8 per-
cent, the equivalent of a 2-percent de-
crease in real-dollar terms. From 1981 to
1982, funding for academic basic re-
search grew by 9 percent (2 percent in
real terms) and the 1983 budget targeted
an 11-percent rise; another 9-percent in-
crease has been proposed in the Presi-
dent’s 1984 budget.

industrial support

Corporations historically have chan-
neled 70 percent to 75 percent of their

educational grants to institutions of .

higher education.’ The total amount of
corporate contributions to postsecond-
ary education for all activities, $778 mil-
lion in 1981, was nearly three times the
1972 figure. In terms of real dollars, this
represents an average annual increase of
about 4 percent in corporate giving. Esti-
mates for 1982 indicate a 25-percent in-
crease to approximately $976 million—a

19-percent rise when discounted for

inflation.”

Industrial support restricted to aca-
demic R&D activities jumped 13 percent
from 1981 to 1982, to a total of $326 mil-
lion. It continued to be the fastest grow-
ing source uf R&D support, averaging
increases of 16 percent per year between
1972 and 1982—or 8 percent in constant-
dollar terms.

It should be noted that for a variety of
reasons the reported amount for aca-
demic R&D expenditures attributed to
industrial sources of support somewhat
understates the actual level of industrial
funding. For example, the information
systems of some research-oriented in-
stitutions are not calibrated to report
their R&D expenditures from such
sources; philanthropic gifts restricted to
research through corporate foundations
may be reported as "all other sources”;
and, expenditures for S/E research

o Cognwtt for Finanoat Aud th Bducation, Inc | Carporsie
supgart of Higher Fdusateon. 1981 (hew Yorh. 1982), p 3.

1 Counntd for Hnanaal Ad o Fdisaton, Inc, Corponste
suprt of Highey Fduodtion 1992 (New York, B, p 3
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equipment from other non-Federal
sources and for capital facilities for S/°
activities cannot be disaggregated to as-
certain the industrially funded portion
alone. Taking these factors into consid-

eration, it is possible that current aca-
demic R&D support from industry re-
presented a somewhat larger portion of
total expenditures in 1982 than was actu-
ally repurted.

The deceleration of growth in Federal
funding has stimulated efforts by institu-
tions to find new sources of support.
One such initiative is the university/in-
dustry research collaboration effort
which has received a great deal of atten-
tion in recent years. Although reports of
cooperative research agreements are on
the rise, no data that reflect or measure
their impact are vet separately available.

The oppurtunities for universities to
affiliate with industry are many and the
mechanisms include the following: Pri-
vate consulting between a professor and
a company’s research unit; direct corpo-
rate funding of university R&D projects;
cooperative (cost sharing) research pro-
grams; donations of equipment and facil-
ities; university/industry research con-
sortia; and, joint industry/university
laboratories. ' Several long-term re-
search collaboration agreements be-
tween companies and universities have
emerged since 1978. A few examples are
Harvard/Monsanto--$23 million for a
10-year program of biological and medi-
cal research; Massachusetts Institute of
Technology/Exxon—$8 million for re-
search in combustion technology; Wash-
ington University/Mallinckrodt, Inc.—
$3.4 million for genetic research; and
North Carolina State/Agrigenetics Re-
search Associates—about $1 million for
improvement of hvbrid crops through
gene manipulation.

The Federal Government has plaved
an important role in promoting such uni-
versity/industry relationships over the
last decade. For example, recent de-
velbpments include NSF's University/In-
dustry Cooperative Research Projects
Program (established in 1978), whereby
NSF provides funds for joint research
projects between university and indus-
trial scientists. Since its inception in
1973, NSF's University/Industry Coop-

™ Bruce | R Smth and Joseph | Karh=ky, “The Univer-
sty m the Natum's Reswmarch |fonts,” Tiw State «of Acaderan
Sarme (New York: Change Magasine Press, 1477, p 66

erative Research Center Program has
also provided start-up funds for several
academic research centers based on a
one university-multicompany arrange-
ment that focuses on particular scientific
areas such as polymers or computer
graphics. At the time of origin, these
centers are jointly funded by NSF and
industry, but it is expected that industry
will increase its support for research as
NSF support is phased out within a
period of five years. These centers oper-
ated with a total budget of about $6 mil-
lion in 1982, of which industry provided
about $4 million.

Most of the joint research efforts are
concentrated in high technology areas
such as robotics, materials research,
computer-aided design, biotechnology,
etc. According to a recent NSF report, it
remains a question whether the spurt in
research working agreements in the
eighties represents “a permanent jump
to a new level of interaction, or whether
it is a part of a cyclical upswing driven by
temporary shortages of research person-
nel in certain fields, coupled with ...the
attempts of universities to obtain new
sources of support.”'*

fields of science and
engineering

Current-dollar growth in R&D
expenditures took place in all major
fields during the 1972-82 period, fueled
by increases in Federal funding which
consistently accounted for about two-
thirds of all academic S/E research sup-
port. Total science expenditures grew at
an average annual rate of 11 percent per
year, similar to the 12-percent annual
growth rate for engineering. R&D ex-
penditures in all major fields except psy-
chology and the social sciences increased
at rates above the rate of inflation during
ihis 10-year span.

Mathematical/computer sciences
showed the fastest growth rates—13 per-

cent per year in current dollars—al-

though these fields accounted for only 3
percent of total academic expenditures in
1982 (chart 7). The ratio of mathematical
to computer science expenditures

* Natiwonal Saence Board, Uniovrity Industry Researds
Redutsonshups Myths, Realities ausd Potentals (Fourteenth An-
nual Report of the Natonal Saenee Boand) (NSB 82.1)
{(Washmgton, D.C . Supt. of Dicuments, LU 9. Govern-
ment Printing tfice, 1983), p 28

remained fairlv even until the late seven-
ties, when a higher proportion of fund-
ing became concentrated in the com-
puter sciences. By 1982, computer
sciences claimed a 60-percent portion
and had increased at an average annual
rate of 18 percent after 1972. These fund-
ing shifts corresponded to a consistent
rise in academic enrollment and employ-
ment in computer sciences in response
to a high demand within all economic
sectors for computer specialists.

The fairly high growth rates in R&D
spending in most S/E fields began to
level off from 1980 to 1981 and remained
about level in 1982, reflecting Federal
budget cut’ ks in many nondefense-
related fields. For example, the environ-
mental sciences, which had grown at a
13-percent yearly average rate between
1972 and 1980, did not exceed the pace of
inflation from 1980 to 1982. Only com-
puter science research spending showed
significant gains in 1982, up 12 percent
over 1981 levels.



The differences in the growth rates
among the major S/E fields over the
1972-82 period altered only slightly their
relative standing in terms of R&D ex-
penditures. The life sciences continued
to account for over one-half of the total
academic R&D spending (chart 8).

The physical sciences ranked first in
terms of the proportion of total expend-
itures provided by Federal sources (79
percent) (chart 9). The life sciences,
which ranked first in both total and
Federal funding, ranked sixth in terms of
the ratio of Federal-to-total support.

institutional control

Public institutions accounted for $4.6
billion in 1982, almost 65 percent of the

Average annual rates of change,
FY 197282

Constant
28%

fr e

3.1
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R&D total. These institutions increased
their R&D spending at an average an-
nual rate of 11 percent between 1972 and
1982 (3 percent in constant dollars); the
comparable rate for private institutions
was 10 percent (2 percent in constant
dollars) (chart 10). Both groups more
than doubled their R&D expenditures
over the 1972-82 period.

Federally financed R&D activities con-
stituted a much larger portion of total
expenditures at privately controlled in-
stitutions than at public universities and
colleges in 1982—77 percent compared
to59 percent. This higher level of Federal
funding in private institutions was dem-
onstrated across all SE fields, ranging
from a high of 84 percent for the Rhysica
sciences to 56 percent for social sbi
(chart 11).

—— Cyrront dollars

enssnnes COnstant (1972)
dollars®
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Private institutions allocated three-
quarters of their total R&D spending to
the performance of basic research whilc
institutions under public control allo-
cated just over three-fifths to basic re-
search efforts (chart 12).

geographic distribution

Academic R&D expenditures grew in
all geographic regions between 1972 and
1982. The most rapid rates of growth
continued to occur in institutions in the
South Atlantic and West South Central
regions where spending increases aver-
aged 13 percent per year, or 5 percent in
constant-dollar terms. Significant
growth rates in academic R&D spend-
ing, 11 percent per year, also occurred in
States of the Mountain and Pacific re-
gions, with the latter region accounting
for almost one-fifth of total expenditures
in 1982. The northern States and outly-
ing areas averaged annual growth rates

of 9 percent, just enough to keep pace
with inflation.

Souih Atlantic region showed the
largest increase in federally financed
R&D expenditures, up an average of 14
percent per year (6 percent in real dol-
lars). The West North Central and Mid-
dle Atlantic States showed the smallest
gains—about 9 percent per vear, or 1 per-
cent in constant dollars.

Relative rankings in 1982 on a State-by-
State basis indicate that R&D expend-
itures were heavily concentrated in only
a few States (chart 13). California re-
mained the largest spender ($947 mil-
lion) for academic R&D activities, fol-
lowed by New York ($740 million),
Massachusetts ($470 million), Texas
($433 million), and Maryland ($351 mil-
lion). Two-fifths of total academic R&D
spending was concentrated among these
five States, reflecting the large number of
leading research institutions located in
these States.

Chart 13. R&D expenditures at universities and colleges
by State: FY 1682

west
Mountain North Central §
$465 militon $536 miliion New England

Pacificd
$1,289 miftion

$638 militon

Bnciudes Alaska and Hawai
SOURCE Nationat Sclence Foundation
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South Atlantic
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South Central
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Outlying Areas
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the 100 largest r&d
performers

The 100 1argest academic R&D
performers expended $6 billion in 1982,
two-thirds of which was federally
funded. These 100 institutions have con-
sistently expended about four-fifths of
the R&D total. The distribution of R&D
funds among the major S/E disciplines
was virtually identical to that for the en-
tire sector.

S/E resources were heavily concen-
trated in these 100 institutions. In 1982,

these leading research-intensive institu- -

tions were responsible for more than 80
percent of all academic R&D expend-
itures (both total and federally financed),
and also employed nearly 80 percent of
all FTE scientists and engineers engaged
in R&D activities, 85 percent of ull
postdoctorates, and enrolled about 80

nt of graduate S/E research assis-
tants (chart 14)."” The top 20 institutions
alone, representing 35 percent of
total academic R&D expenditures, em-
ployed nearly one-third of total full-time-
equivalents in research and 'develop-
ment and two-fifths of all postdocto-
rates, and enrolled one-third of all grad-
uate research assistants.

Expenditures by academic institutions
for S/E research equipment in 1982 total-

1t should be noted that data for nomponsoted R&D
actvitnes by protessconal S 1 staft are nat included in the
FTF totals, and therefore the amount of tital Rél) activity
pertermed by academucally emphved saentists and engy-
neers i the top 10 metitunons may be undentated

e
f\(\

FTE's engdaged In

R&D activities®

Total R&D expenditures

led approximately $410 million, con-
stituting a 6-percent share of all sepa-
rately budgeted R&D spending, about
the same share reported in 1980 when
data were first collected.™ Of this total,
the ratio was two-thirds federally funded
equipment expenditures to one-third
non-Federal. Although nearly one-half

" Dhata colfected tor separately budgeted Kél) expend-
Hures {or SE rescarch equipment in 14980 were tequested
1 an “uptional” tem which became a standand partof the
1981 questnmnasre
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of all academic research equipment
spending in 1982 was in the life sciences,
the only fields for which gains exceeded
inflation were the mathematical and
computer sciences (chart 15). The pro-
portion of federally funded equipment
expenditures was largest for the physical
sciences—about four-fifths of the total—
compared to two-thirds for both engi-
neering and the computer scences.
Although 1982 spending for S/E re-
search equipment declined slightly over
1981 levels, such expenditures are ex-
pected to increase considerably over the
next several years, largely as a result of
rising Federal allocations earmarked for
equipment, and increased tax incentives
for industry in terms of equipment do-
nations to academic institutions.




wmhﬂ&d
activities and instruction

In addition to the $7.3 billion ex-
pended by universities and colleges for
separately budgeted R&D activities in
1982, another $973 million was devoted
to capital expenditures for S/E research,
development, and  struction. Between
1972 and 1982, capital expenditures

amvenmee Cyrrent dollars

senenne Constant (1972’ doliarge

climbed to a peak of $1 billion in 1976 and
dropped to less than $700 million in
1979. When discounted for the effects of
inflation, the 1982 spending level was
only about one-half the level reported a

decade earlier; federally financed capital -

expenditures declined in real dollars to
only a quarter of the 1972 value (chart
16).. The increases since 1979 are at-
tributable mainly to capital expenditures
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in the life sciences, chiefly for medical
school facilities and equipment.

The 1982 distribution of capital
expenditures by field parallels that of
total current R&D expenditures. Spend-
ing for the life sciences comprised 61 per-
cent of the total, up from 57 nt in

1972. Engineering and the physical sci-
ences ranked next, with 15-percent and
9-percent shares, respectively (chart 17).




part 2.

trends in academic
- s/e employment

During the period from January 1973
. through January 1983, academic employ-
ment of scientists and engineers in-
creased by more than one-third, toa total
of approximately 358,800." This number
represented a J-percent rise over 1982
levels, similar to the average annual
gains in the preceding 9-year period
(chart 18). Employment of full-time S/E
personnel between 1973 and 1983 grew
at an average annual rate of 2 percent,
and the number employed part time
grew at treble this rate and accounted for
40 percent of the net increase. Thus, sci-
entists and engineers employed full time

1 Based on NSF« Survey of Soentific and Engineering
(SE) Mersonnel Emploved at Universities and Colleges,
annual senes. According to the definition used in NSFs
survey, professional employees of academic institutions
ave hose working af a leved requising at feasd s bachelor's
degree. Professsomnal personnel include SE faculty mem-
ber, postdactusates, and all ather employees in S/E disci-
plines holding a bachelor's degree or the equivalent, such
as research adininiatrators and systems analysts in com-
puter centers Note that data for lanuary 1979 were col-
fected from doctirate-granting mststutions only.

"
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represented about 76 percent of total aca-
demic employment in 1983, dropping
from an 82-percent share in 1973.

All S’E disciplines shared in the in-
crease of professional personnel during
the past decade, although not at equal
rates. The number of engineers rose
slightly faster than scientists between
1982 and 1983, up about 4 percent com-
pared to 3 percent, although their aver-
age yearly growth rates during the
period 1973-82 were the same—3 per-
cent. The most rapid growth during the
entire period was in employment of com-
puter scientists, up more than 150 per-
cent, followed by environmental scien-
tists, up 46 percent. The number of
physical scientists grew by only 15 per-
cent, corresponding to low growth rates
in enroliment in these fields. Graduate
enrollment in the physical sciences, for
example, was up only 5 percent during
the comparable period.

Throughout the 1973-83 period, life
scientists have consistently accounted
for the largest portion (about two-fifths)
of the total number of scientists and engi-
neers, followed by social scientists (16
percent ta 17 percent). Even though the
number of mathematical/computer sci-
entists grew at the fastest pace, they still
constituted only a 13-percent share of
the total in 1983 compared to less than 9
percent in 1973. Most of this gain was
attributed to rapid growth in numbers of
computer scientists—up an average of 13
percent per year over the past decade.
Physical scientists and engineers re-
mained at about 10 percent of the total.
The high concentration of scientists
within the life sciences corresponds to
the predominance of this field in R&D
funds expended (55 percent of the total),
in full-time-equivalents in R&D activities
(60 percent of the total), and in postdoc-
torates (65 percent of total). Of the total
growth in numbers of scientists and en-
gineers employed in academia over the
period 1973-83, two-fifths was attributed
to life scientists, and another one-fifth to
mathematical/computer scientists.

academic s/e employment
trends in national

perspective

The number of employed scientists
and engineers in the United States to-
taled 3.1 million in 1982. Four-tenths of

the total (1.3 million) were employed as
scientists and nearly six-tenths (1.8 mil-
lion) as engineers (chart 19).*

The distribution of scientists and engi-
neers in academia by discipline in 1983
differed considerably from that of the
national S/E total, primarily because the
relative proportion of engineers em-
ployed in universities was small—only
11 percent of the total compared to near-
ly 60 percent for all sectors combined.
When engineers are excluded, the dis-
similarities in the distribution of the sci-
entific work force are more apparent.
Computer specialists comprised nearly
one-fourth of the national total, and life
scientists one-fifth. At higher education
institutions, however, almost one-half of
all scientists were em in the life
sciences alone, and only a smal! frac-
tion—about 4 percent—were employed
in the computer sciences (chart 20).

Women employed as scientists and en-
gineers in the United States totaled
about 360,000 in 1982, bringing their por-
tion of total S/E employment to about 13
percent, compared to their 45-percent

» Natiana) Sclence Foundation, “Sciency and Engineer-
ing fobs Grew Twice as Fast as Ovevall U S. Employment
with Industry Taking the Lead,” Scemce Resowrves Studses
Highleghts (NSF 84-319)(Washington, D.C.. june 25, 19%4).

share of all professional and technical
workers in the United States.’’ Women
accounted for 20 percent of all scientists
and 6 percent of all engineers in 1982.
Comparable proportions for women em-
ployed in institutions of higher educa-
tion were 23 percent and 4 percent, re-
spectively. Academically employed
women and men were concentrated
most heavily in the life sciences, butinall
economic sectors combined women
were employed most frequently in the
computer specialties and men in

The national S’E employment data dis-
cussed above refer to findings of the NSF
1982 Postcensal Survey of Natural and
Social Scientists and Engineers. Time-
series data are available for a portion of
the 1972 and 1982 Postcensal samples;

I National Science Foundation, Wiees and Mevorities in
Sciescr and Exgmeeerrng (NSF 84-300) (Washington, DC.
1984), p. 1
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namely, for those individuals who were
employed in science, engineering, and
related occupations at the time of the
1970 and 1980 Censuses of Population.

Among academic institutions, rates of
employment growth for both scientists
and engineers were similar over the past
decade, increasing about 3 percent per
year on the average. At the national
level, however, employment of scientists
~ grew at a faster rate than that of engi-
neers—6 percent yearly versus 3
percent.

Industrial S/E employment rose at an
average annual rate of 6 percent between
1972 and 1982, compared to only 3 per-
cent for univerrities and colleges and 1
percent for the Federal Government.* In
1982, about one-half of all scientists and
more than three-quarters of all engineers
employed in the United States were
working within the business/industry
sector.

Growth rates for women employed as
scientists and engineers were more rapid
than for men in all sectors combined—13
percent per year from 1972 to 1982 com-
pared to 3 percent yearly for men. In
academia, annual growth rates for S/E
women employed on a full-time basis
also exceeded those for men between
1974 (when such data were first col-
lected) and 1983—6 percent versus 2
percent.

employmnt“status

The number of academic S/E person-
nel employed part time grew by almost
80 percent after 1973 to a total of about
85,900 in 1983, compared to a 26-percent
rise for their full-time counterparts. The
increased hiring of personnel employed
part time is partly attributed to the de-
mand created by continuing gains in S/E
enrollment. This trend toward an in-
creased use of part-timers has been
somewhat cyclical in nature. From 1973
to 1978, part-time S/E employment was
growing at 6 percent per year—three
times the full-time growth rate. The rate
of increase in part-timers slowed be-
tween 1978 and 1980, matching the 3-
percent per year rate of full-timers. From
1980 to 1982, part-time employment

# National Saence Foundation, “Soence and Engineer-
g Jobs Grew Twice & Fant as Qverall US Employment
with Industry Taking the Lead.” op at

once again accelerated significantly—up
8 percent to 9 percent each year com-
pared to only 2 percent yearly for full-
timers. Data for January 1983 indicate
that the growth rate slowed to 5 percent
for part-time S/E employment in aca-
demia, corresponding to a leveling off in
academic research activity, a generally
sluggish economy, and high unemploy-
ment rates nationally.

The 1973-83 trend toward increasing
part-timeem t of S/E profession-
als occurred in almost all fields (chart 21).
The most notable part-time growth was
among mathematical/computer scien-
tists—an average annual increase of 15
percent—the majority of which was at-
tributed to the rapid rise in computer
scientists in response to swelling enroll-
ments and demands by industry for spe-
cialists in this field. From 1982 to 1983,
employment of computer scientists rose
16 percent, 13 percent for full-timers
compared to 21 percent for part-timers.
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The 3-percent per year increase in S/E
employment at institutions of higher ed-
ucation between 1973 and 1983 matched
the overall increase in graduate S/E en-
roliment during the comparable time
period. Employment of scientists and
engineers kept pace with, or exceeded,
graduate enrollment in almost all S/E
fields. In response to strong engineering
labor markets, accelerated graduate en-
gineering enrollment was apparent in
fall 1982, up 5 percent over 1981, cone-
sponding to a 4-percent rise in academic
engineering employment for the same
school year.

The number of doctorate-holders em-
ployed full time as scientists or engineers
in higher education institutions rose by
an average of 3 percent per year between
1975 and 1983, compared to a 1-percent
per year growth for master's degree-
holders and 4 percent for bachelor’s de-
gree-holders. Bachelor’s degree-holders
decliried at an average yearly rate of 2
percent from 1975 to 1978, when acceler-
ated growth once again became signifi-
cant, increasing their numbers by an
average of 11 percent per year through
1983. This increase in nondoctorate-
holders may correspond to the acceler-
ated growth rate of part-time scientists
and engineers employed in academia
and those with temporary or short-term

appointments.
Institutions under private control em-

ployed a much higher proportion of sci-
entists and engineers with doctorate de-
grees (including first professional de-
grees)—about 80 percent of the total
compared to only 65 percent in public
institutions. This ratio has remained fair-
ly stable since 1975 when degree level
data were first collected.

type of activity

The number of scientists and engi-
neers performing, research and develop-
ment at universities and colleges on an
FTE basis increased 29 percent from 1973
to 1983 to a total of about 60,300, accom-
panied by a similar growth in the

# National Scretnce Foundation, Academn SoemeiEngr-
arevmg - Gradugte Ennillmentt amd Support, Fall 1982 (Detailed
Statistical Tables) (NSF 84-006) (Washington, D. C ., 1984),
table B-1.
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number of full-time-equivalen(s en-
gaged in teaching and other activities.™
The gain in R&D employment in FTE
terms was directly linked to increases in
R&D expenditures by academic institu-
tions, up 32 percent in constant dollars
between FY’s 1972 and 1982,

The average yearly rate of increase in
R&D scientists and engineers was great-
er between 1973 and 1978 (4 percent),
however, than between 1978 and 1983,
when it slowed to less than 2 percent per
year. This declining rate of growth in
professional R&D staff accompanied an
increasing use of graduate research as-
sistants in the performance of research—
up 4 percent per vear between fall 1977
and fall 1981.* Employment data for
1983 indicate an increase of only 1 per-
cent in the number of full-time-equiv-
alents devoted to R&D activities, paral-
leling the constant-dollar slowdown in
FY 1982 R&D spending at universities
and colleges and a leveling off in the
number of S/E graduate research assis-
tants in fall 1982.

Academia’s share of the national total
of R&D-engaged full-time-equivalents
has changed little in the past decade, but
industry, which showed accelerated
gains in R&D employment after 1978,
increased its portion to three-quarters by
1983, up from about two-thirds in 1973
(chart 22). Full-tirr e-equivalents em-
ployed by industry in 1983 show that this
sector continued to outpace the academ-
ic sector in R&D employment growth
(chart 23). In fact, the industrial sector is
the only one that showed substantial and
consistent gains throughout the past de-
cade—up an average of 4 percent an-
nually. In other sectors, growth rates in
emplovment of full-time-equivalents in
R&D activities slowed after 1978—to less
than 2 percent per year in academic and
nonprofit institutions and less than |

" percent yearly tor the Federal sector.®

The 1982 and 1983 figures show virtually

7 Beginmung, n 19N, the personmed sunvey quostsm-
Datre reguested data on tvpe of xtnaty only In termes of
FIE involvement, since this basis of measurement
provides & more scurate protureof scentists o eRgIneeTy
ativities 1 earhicr wears Untv data on sotal and R&L? full-
hime-eguivalents were fquested: thervfure, separate data
on teaching and “athet sctivities” are no honger avathable

2N gtiemal Soence Foundaton, Academts St F o
neerisg Graduate § srdiment and Suppuort. fall 1982 op ot
table (-0

> Natsonal Scvence Foundataon, National Patterts of S
erce and feehndogy Resowrees, op of . table 14
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no rise in the level of R&D personnel
except in industry and institutions of
higher education.

Just over two-fifths of all scientists and
engineers in academia were employed in
the life sciences, but life scientists ac-
counted for three-fifths of all academic
full-time-equivalents engaged in R&D
activities in 1983, followed by physical
scientists and engineers at about 12 per-
cer.t each. These proportions did not
change after 1978 when FTE data were
first collected by discipline.

type of institution

The rates of growth in the academic
employment of scientists and engineers
differed by type of institution, the fastest
pace being, set by 2-year institutions—up
an average of 5 percent per vear from
1973 to 1983-.and the slowest pace by
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bachelor’s-granting institutions which
showed very little overall gain in total S/E
employment (chart 24). The number of
scientists and engineers employed part
time rose at much higher rates in each
institutional categorv except doctorate-
granting, thus increasing their portion of
overall SE professionals substantially.
The average vearly gain of 11 percent in
part-timers emploved at 2-year institu-
tions raised their share in 1983 to more
than two-fifths of all scientists and engi-
neers emploved in these institutions, up
from one-fourth in 1973. This corre-
sponds to impressive enrollment gains
during a comparable time period, ap an
average of about 6 percent per vear, com-
pared to only 1 percent for universities
and other 4-year institutions.” Master's-
granting institutions also showed sub-
stantial gains in numbers of S'F profes-

¢ Department of §ducation. Natonal Center for Fdua:
ton Stofistins, (et of Do Statistis. [982 (Wash
wgton, DO Supt of Dicuments LS Ganernment
Panting M. 198 Lible ™ p 91 and unpubhished
data

sionals employed part time, averaging
increases of 11 percent yearly from
1973-83. Although the portion of total
scientists and engineers employed part
time at doctorate-granting institutions
increased only 1 percentage point to 19
percent in 1983, this institutional group
was the only one to have consistent and
uninterrupted growth in employment of
both full- and part-time scientists and
engineers over the entire 1973-83 period.
Bachelor's-granting institutions showed
an actual dedline in scientists and engi-
neers employed full time. The small
gains seen in total employment by this
group were attributable entirely to the
hiring of part-timers.

The mix of full- to part-time scientists
and engineers changed considerably be-
tween 1973 and 1983 for each type of
institution except doctorate-granting
(chart 25). As mentioned earlier, 2-year
schools (including non-S/E degree-
granting institutions) showed the most
dramatic shift, followed by master’s-
granting campuses. This continuing rise
in the portion of part-time employment
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is largely a result of increased hiring of
nonpermanent, nontenure track
employees.

engineers, 1974-83

Women steadily increased their repre-
sentation among, professional SE staff
within the academic sector and in 1983
accounted for 21 percent of all academic
scientists and engineers, higher than
their 13-percent share of the national S/E
work force.™ Growth rates in full-time
employment of women consistently ex-
ceeded those for men between 1974
(when such data were first collected) and
1983—6 percent per year compared to 2
percent. Gains in numbers of women
employed part time have been even fast-
er (at least since 1980 when data by sex
and status were first gathered), rising 9
percent per vear from 1980 to 1983. inthe

2 8 oatponal sorence Foutation, Women did Mosoridios i
Soerss e gl | acoevring op ol
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latter year, women accc .nted for 26 per-
cent of all academic scientists and engi-
neers employed part time and 19 percent
of those employed full time (chart 26).

The number of women employed as
full-time scientists and engineers in aca-
demia grew 65 percent after 1974 to a
total of about 53,100 in 1983. These gains
were apparent across all major S/E fields,
and average yearly growth rates for
women exceeded those for men in all
cases (chart 27). The highest average an-
nual growth rates during this period oc-
curred among women engincers, up 13
percent, and environmental scientists,
up 11 percent. These are fields, however,
in which women have historically been
underrepresented, and thus gains in ab-
solute numbers do not appear as im-
pressive as the growth rates indicate.
The 1974-83 addition of about 675 aca-
demic women in the engineering fields
brought their total to only 1,000 in 1983
(compared to 27,800 men), or a 4-percent
share of the total. Women life scientists
and psvchologists, up 6 percent and 4
percent per vear, respectively, showed
the largest proportional gains, each ac-
counting in 1983 for at least one-quarter
of total full-time employment in these
fields (chart 28).

The field distribution for academic
full-time scientists and engineers differs
somewhat by sex. Both women and men

Aruitoxt provided by Eic:

continued to be most heavily concen-
trated in the life and social sciences
(chart 29). Although engineering ranked

third for men (13 percent), it ranked at
the bottom along with environmental
sciences for women (only 2 percent).
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Twelve percent of men were physical sci-
entists compared to only 5 percent of
their female colleagues.

women doctorate-hoiders

The pattern of increased representa-
tion of women emploved full time as aca-
demic scientists and engineers does not
in itself reflect the entire picture. It is
necessary to look at other significant and
relevant factors regarding salaries, ten-
ure status, $/E employment in other eco-
nomic sectors, etc., in order to assess
their present standing. A recent report
from the National Research Council
(NRC) based on surveys of doctorate sci-
entists and engineers indicates that
women 1n academe have not yet
achieved parity with their male col-
leagues in a number of areas. ™ For exam-
ple, although women employed as scien-
tists and engineers in higher education
institutions continued to gain in num-
bers, their salaries have not kept pace
with those of men at the same degree
level. Women doctorate-holders em-
ploved as scientists and engineers in ed-
ucational institutions in 1973 carned a
median annual salary that was $2,600
lower or 87 percent of that for men. In
1981, the median annual salary dif-
ference was 96,300, with women eaming
only 80 percent of the median salary for
men. “ A 1981 NRC report on a matched
sample of men and women doctorates
found that these differences remained
even when contralling for education, ex-
perience, type of employment, and
vears since reweiving the doctorate de-
gree. Thus, among a matched-pair sam-
ple of recent doctorates, the median sal-
arv in 1979 tor women in full-time
academic jobs was lower than that for
menin all ficlds. The largest ditferentials
in pay were in chemistey (93,300) and the
biological sciences (52.100). The small-

Nttt Kesearch € oarnd 8 anapalice oicd din Mo
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est differentials were in mathematics
($400) and psychology (5600). A later
study found that even atter controlling
for academic rank, salary differences for
men and women persisted in most
fields. At full professor rank, the dif-
ferentials ranged from a low of $1,000 in
physics to a high of $6,200 in the medical
sciences (chart 30). The salary deficits in
1981 were of the same order of magni-
tude as they were in 1977.%

This pattern of h.wer women's salaries
occurred not only in academia, but

¥ Natwnal Research Counal, Climbeig the Ladder op at
p a2l

across all S/E fields in all sectors of em-
plovment. At the national level, average
salaries paid to women dactoral scien:
tists and engineers in 1981 were only 75
percent of those paid to men. Atter
standardizing tor tield, race, sector of
employment, and vears of professional
experience, the differential narrowed,
but almost onc-half of the ditterential
remained unexplained. ™

The distribution ot taculty appoint-
ments also shows considerable dit-
ferences between men and women.
Women scientists were found to be twice
or three times as likely as men to hold
nonfaculty (instructorlecturer) posi-
tions, with the disparity increasing in
most of the fields studied between 1977
and 1981. Such off-ladder appointments
were most common for womeain chem-
istry, physics, and mathematics. When
looking at faculty rank, “. . . approx-
imately 50 percent of all males in science
and engineering departments were full
professors in 1981, with the major re-
search universities more “top-heavy’
than other institutions. And although
there were 3,000 doctoral women scien-
tists employed in the leading institu-
tions, only 10 percent of the women were
full professors; 43 percent were in off-
ladder pusitions or are postdoctoral ap-
pointees.” For the 50 leading research
institutions (ranked on federally fi-
nanced R&D expenditures in FY 1980),
women in 1981 held 24 percent of the
assistant professorships, but only 3 per-
cent of the full professorships.

Since a larger share of 5/ women were
in temporary, part-time, and oft-ladder
appointments in 1981, it is not surprising
that the proportion of women scentists
and engineers who were tenured con-
tinued to lag, behind that of men-- 76 per-
cent for women compare 3 percent
for men at the associate profdssor rank
(chart 31). This differential haddeclined
slightly since 1977, however, and at the
assistant professor level, the percentage
of women holding tenure in 1981 sur-
passed that of men- - 10 percent com-
pared to 8 percent.
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minority scientists and
engineers

Between 1972 and 1982, emplovment
ot both black and Asian scientists and
coyuneers i all sectors grew at an aver-
age vearivrate ot 1 pereent unmparvd to
3 pereent tor thar white counterparts.
fhus, about 70,000 blacks and 125,000
Astans were emploved as scentists and
cigineers n 1982 representing, over 2
percent and 4 percent. respectively, of
total emplovment Blacks were most
otten emploved as hite or socal scientists,
and Asans were heavilv concentrated in
CORHCenng

The 1981 iennial Survey of Doctorate
Reaprents provides intormation on the
ractal ethnie distnbution of doctoral sci-
entists and engineers and minority em-
plovment patterns, both nationally and
in the academie sector © Results from

=t 1S cteeial S b oemplovment dats for munornity
tentists anid eiptnects feter to tindings of the 1982
Bt fing] Suriey of Natursl and Social Screntisgs and
Frgareers Lane seties data ate svadable tor o portion of
the 1972 and 198 Postiensal sammphes namely for thowe
udivdudls whe werc emploved in wience, enginecing,
anued related s upations af the ime of the 1970 and 1990
Coruses 1% ogatuer
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this sample survey showed that the
number of doctoral scientists and engi-
neers increased S0 percent after 1973 (5
percent per vear) to a total of about
363,900 in 1981. Minorities accounted for
only 15 percent of the net increase over
this 8-vear periog, although their num-
bers nearly tripled. A full four-fifths of
the net increase in minorities was at-
tributed to Asians---up 14 percent an-
nually between 1973 and 1981.

The academic sector emploved one-
half of all doctoral scientists and engi-
neers in 1981, 60 percent of the black
doctorate-holders, 50 percent of the
white, and 43 percent of the Asian. ™

Variation by academic S/E field of em-
ployment was apparent across racial
groupings. White and Asian doctoral
scientists and engineers were most heav-
ily concentrated in the life sciences, 31
percent and M percent of the total, re-
spectively (chart 32). The highest pro-
portion of black doctorate degree-hold-
ers, on the other hand, were emploved

~ lnd




in the social sciences (34 percent), and
the second highest proportion in the life
sciences (27 percent).

Minority doctoral scientists and engi-
neers emploved in the industrial sector
accounted for about 13 percent of the
total in 1981. The absolute number
(11,800) of Asian SE doctorate-holders
emploved by industry approached their
numbers in academia (12,0(0), but they
represented a larger share of the indus-
trial total—about 12 percent. More than
one-half of the Asian S/E doctorate-hold-
ers were emploved in the engineering
fields, compared to only 29 percent of
the whites and 20 percent of the blacks.

postdoctorate utilization

The 358,800 scientists and engineers
working in academic institutions in Janu-
ary 1983 included about 19,800 postdoc-
torates, or almost 6 percent of the total,
according to the NSF Survey of Graduate
Science and Engincering Students and
Postdoctorates (GSST?), fall 1982.% An-
other 4,000 staff members—1 percent of
the total—were classified as “other non-
faculty doctoral research staff.” Postdoc-
torates are defined as those individuals
with S/E Ph.D's, M.D’s, D.D.Ss, or
D.V.M’s (including foreign degrees that
are equivalent to U.S. doctorates) who
devote their primary effort to research
activities or studyv in a particular depart-
ment or program under temporary ap-
pointments carrving no academic rank.
Such appointments are generally for a
specific period and may contribute to the
academic program through seminars,
lectures, or work with graduate stu-
dents. Their postdoctoral activities
provide additional training for them.
Clinical fellows and those with appoint-
ments in residency training programs in
medical and health professions are ex-
cluded, unless research training under
the supervision of a senior mentor is the
primary purpose of the appointment.

Yistdoctorate employment increased
by less than | percent from fall 1981 to

-—
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1982 compared to a 3-percent growth
rate for all other scientists and engineers
(chart 33). This is in contrast to 1980-81
when the number of postdoctorates in-
creased more rapidly than did the
number of other scientists and engineers
employed in universities and colleges, 7
percent compared to 4 percent.

Several factors have contributed to the
growth in the number of postdoctorates
employed by universities in recent years.
In the long term, the postdoctorate ap-
pointment has become increasingly nec-
essary as a stepping stone to faculty ap-
pointments in prestigious research-ori-
ented universities, especially in the life
and physical sciences. A 1981 study by
the NRC reported that 58 percent of the
recent doctorate recipients in the bio-
sciences took postdoctoral appoint-

28

ments; in physics the proportion was 50
percent, and in chemistry, 48 percent.

More significant in the short term is
the increasingly tight job market in aca-
deme. The aforementioned NRC study
found that =, . . In the face of decreasing
numbers of appointments to faculty
positions in many fields of science, there
has been a marked increase in postdoc-
toral appuintments during the past de-
cade.”* The declining birthrate of the six-
ties is generally expected to translate into
declining college enrollment during the
cighties, resulting in decreasing num-
bers of faculty openings during the same
period.*

In view of the growing number of
postdoctorates and graduate research as-
sistants involved in the performance of
academic rescarch and development, a
comparison of the utilization patterns of
the two groups is worthwhile. In addi-
tion, the significant contribution of aca-
demic R&D funding to the support of
both groups means that the distribution
of R&D expenditures is also of interest.
Although the discussion that follows re-
fers technically only to those postdocto-
rates emploved in doctorate-granting, in-
stitutions, it applies for all practical
purposes to all postdoctorates emploved
in universities and colleges, since only
39—or two-tenths of 1 percent--were
emploved in master's-level institutions
in fall 1982.

The ratio of graduate research assis-
tants to postdoctorates for all S/E fields
combined was 2.7 to 1 in fall 1982,
slightly higher than the 2.3 to 1 ratio in
1977. As indicated earlier, however,
there is a wide variation among fickds in
the utilization of postdoctorate staff. In
the life and physical sciences, which
have had the heaviest concentration of
postdoctorates, the ratios of graduate re-
search assistants to postdoctorates were
1.2to 1 and 2.0to 1, respectively, in 1982,

# Natinal Resesnch Counal, Commission an Human
Renorurces, Antdixtoral Appensitmenis and Disappomntments
(Wastungton, D O Natumal Academy Press, 1981, p
229
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At the opposite extreme, graduate re-
search assistants outnumbered postdoc-
torates by more than 10 to 1 in the social
sciences and engineenng.

The field distribution of postdocto-
rates approached more closely that of
R&D expenditures than did that of grad-
uate research assistants; in both data sets
the life sciences made up a majority of
the total (chart 34). Among graduate re-
search assistants, those in the life sci-
ences, although still the largest single
group, comprised only 31 percent of the
total. Engineering was a distant third be-
hind the physical sciences in postdocto-
rate employment, even though it con-
stituted the second largest proportion of
both R&D expenditures and graduate re-
search assistants. This may be explained
by the ready availability of job openings
in industry for new engineering docto-
rates in recent years, and as indicated
earlier, this situation also adversely af-
fected the ability of universities to fill
faculty vacancies. If, as some recent sud-
ies indicate, the job market for new engi-
neering graduates in industry slackens
in the near future, the number of engi-
neering doctorates accepting postdoc-
toral appointments may increase.*

Approximately three-fourths of all S/E
postdoctorates were supported by
Federal funds in fall 1981, a proportion
that had changed little since the early
seventies. The proportion of all graduate
research assistants who were primarily
supported by the Federal Government,
nearly three-fifths, and the federally
sponsored portion of all academic R&D
expenditures, about two-thirds, were
also approximately the same as in 1974.
In fall 1982, however, the proportions of
postdoctorates and graduate research as-
sistants primarily supported by the
Federal Government fell to. 71 percent
and 54 percent, respectively (chart 35).

@ Agnpeavr Comment- Vol 31 No 3, Mav 1984 p
feports that ~ hoth practsing engineens and thew em-
plevers predominantiy foresee steadier employment bev-
cis rather than a perind ot strong, grwth or decline
IR R Demand Sunvey” amnducted by the Engineenng
Manpower Coemmessam of the Amencan Aswxaation of
EFnginvennye Sooneties

As might be anticipated on the basis of
their higher funding levels, publidy con-
trolled institutions employed the major-
ity of the postdoctorates in academe.
Public universities and colleges were re-
sponsible for 63 percent of all R&D ex--
penditures, employed 56 percent of the
postdoctorates, and enrolled 68 percent
of the SE graduate students. The dis-
tribution by S/E field of pustdoctoratesin
the two types of institutions showed that
life scientists comprised about two-
thirds of all postdoctorates in both public
and private institutions. Physical scien-
tists, however, comprised a significantly
larger proportion of the postdoctorates
employed in public institutions than in
private institutions, 25 percent com-
pared to 18 percent. This is largely a
reflection of the heavy concentration of




physical science postdoctorates in a few
large public institutions (chart 36).

Women made up slightly more than 20
percent of all S'E postdoctorates in fall
1981, up from 18 percent in fall 1979,
when data on sex were added to the sur-
vey. The number of women holding
postdoctorate appointments grew dur-
ing this period at an average annual rate
of 11 percent, compared to a 3-percent
average annual rate in the number’ of
men. Women's share of the postdocto-
rate total varied widely among the S/E
fields, however, from 2 out of 5 in psy-
chology to about 1 in 12 in engineering.
By fall 1982, 23 percent of all postdocto-
rates were women.

The proportion of foreigners among
postdoctorates employed in U.S. institu-
tions, 32 percent in 1977, rose to 37 per-
cent by 1982. U.S. citizens were in the
minority in three fields—engineering,
the physical sciences, and the mathe-
matical/computer sciences. In fact, only
one engineering postdoctorate in three
was a U.S. citizen. About 74 percent of
the postdoctorates with U.S. citizenship
were life scientists compared to 53 per-
cent of the foreigners; physical scientists
and engineers, however, accounted for
much larger proportions of foreign
postdoctorates than of U.S. citizens.
These proportions were substantially
similar in fall 1981 (chart 37).
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part 3.

trends in graduate
s/e enroliment

general
characteristics,
1975-82

NSF’s fall 1982 Survey of Graduate Sci-
ence and Engineering Students and
Postdoctorates (GSSP) collected data on
full- and part-time enrollment in
postbaccalaureate programs at 614 in-
stitutions in the United States. These in-
stitutions reported that a total of 400,000
graduate S/E students were enrolled in
1982, up 2 percent over fall 1981 totals.
More than one-half the increase (51 per-
cent) was in engineering fields. Enroll-
ment in graduate engineering fields
grew by 5 percent from 1981 to 1982,
compared to a 1-percent increase in the
sciences. This pattern was in contrast
with the 1975-81 period—3 percent per
year in engineering and about 2 percent
per year in the sciences. Total graduate
S/E enrollment growth during this
period averaged 2 percent to 3 percent
annually. ,

S/E graduate students represented 36
percent of all graduate students in 1982,
as reported by the National Center for
Education Statistics (NCES), and about 3
percent of all enrollment.

The continuing growth in the overall
number of students enrolled for ad-
vanced degrees in S/E fields runs coun-
ter to the trend in the arts, education,
and humanities, where steady daclines
averaging 1 percent per year have taken
place each year from 1976 to 1982, except

for 1979-80.* The number of non-S/E
graduate students declined by nearly 3
percent from 1981 to 1982 (chart 38).

* Department of Education. National Center for Educs-
ton Statistics, Fall Enrallment i Higher Fducataon. 1952
(Washington, D.C., 1984), pp 10 and 2
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These patterns reflect the perceptions of
individuals considering graduate study
as to which fields are likely to be in great-
est demand in the eighties and beyond.

The expected decline in enrollment in
higher education, which NCES pre-
dicted would begin in 1981, has not yet




\

materialized.* Increasing numbers of

nontraditional students, including
women, minorities, and those older than
the traditional 18- to 24-year-old age
group, have thus far offset the decrease
in the number of 18- to 24-year-old white
males entering college at all levels, both
graduate and undergraduate. In fall 1982
the two trends virtually offset each other.
Allen W. Ostar, in an article in The Chroni-
cle of Higher Education, has predicted that
by 1990, more than one-half the enroll-
ment at institutions of higher education
may consist of older people returning to
college to continue or update their
education. ¥’

Throughout the period in which grad-
uate S/E enroliment data by sex have
been collected in the GSSP (since 1974
for full-time graduate students in docto-
rate-granting institutions and since 1976
for total graduate enrollment), the
number of women has continued to
grow faster than the number of men—a
12-percent average annual increase com-
pared to a 1-percent average annual de-
cline at the total S/E enrollment level. In
fall 1982, men graduate S/E students con-
tinued to outnumber women—56 per-
cent of total enrollment in the sciences,
89 percent in engineering. Among ali
other categories of enrollment, men were
in the minority. For example, in 1982
women comprised 54 percent of all grad-
uate students in fields other than science
and engineering, 52 percent of all under-
graduate enrollment, and 53 percent of
the “other enrollment” category, which
includes enrollment for first-profession-
al degrees and unclassified students.

Part-time graduate enrollment in S/E
fields grew at a more rapid rate between
1975 and 1982 than did full-time enroli-
ment—4 percent per year compared to 2
percent. The distribution of graduate
students by enrollment status varied sig-
nificantly between S/E fields and non-
S/E areas. Although full-timers com-
prised 67 percent of all graduate stu-
dents in the sciences and 56 percent of
those in engineering, only 27 percent of
those in other fields were enrolled full
time.

# Department of Edocatan, National Uenter o f duca-
fron Sanstics, fhae Condiden of Fducation 1984 Fdition
(Washingten, D C 19885, p

& Allan W Estar “Tart-Time Students, The New Major
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Doctorate-granting institutions, al-
though comprising only about one-half
the institutions surveyed (323 out of
614), employed 66 percent of all academ-
ic scientists and engineers and enrolled
about 87 percent of the graduate S/E stu-
dents in the 1982/83 academic year. The
347,400 graduate S/E students enrolled
in doctorate-granting institutions in fall
1982 represented a 2-percent increase
over the number reported in fall 1981,
and S/E enrollment at master's-granting
institutions rose 3 percent. In the same
time period, the growth rate in the
number of scientists and engineers em-
ployed in doctorate-granting institutions
was just under 2 percent; employment
growth at master’s- granting institutions
averaged 4 percent (chart 39). By com-

_m coouseOs®

Master's-granting®

___ goseues®

Master's-granting®

- parison, graduate S/E enroliment in-

creased 5 percent from 1980 to 1981 in
master's institutions and 2 percent in
doctorate institutions, while S/E employ-
ment rose by 2 percent and 4 percent,

respectively.
enroliment and degree
patterns

During the 1980/81 academic year, in-
stitutions of higher education awarded a
total of 32,900 doctorate degrees, up less
than 1 percent over the previous year.*

* Department ot Education, National Center for tduca-
ton Statstics, Digest of Falwoition Setistns, 1982 Editums
(NCES 2-407)(Washington, D.C : Supt. of Documents,
US Gowernment Panting Office, 1962), p. 116 and un-
published data for 1981
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Of these, slightly more than one-half
were in the sciences, engineering, and
health fields. At the master's-degree
level, approximately one-fourth of the
degrees were awarded in the SE and
health fields, and among, the baccalaure-
ate degrees, just under two-fifths were
awarded in these fivlds. A general enrolls:
ment shift away trom non-S/E fields and
toward the sciences and engineering,
however, can be traced in numbers of
degrees awarded (chart 40). Only in the - & :

health ficlds did the number of degrees 3 3 Science/enyineering fields
awarded increase consistently at all lev- i
els—averaging 6-percert per vear
growth at the baccalaureate level, 8 per- ‘
cent at the master's level, and just under & Heaith flelds
6 percent at the doctorate level. During :
the 1974-81 period, $/E bachelor's and
master's degrees awarded remained vir-
tually level and the number of doctorates
declined by less than | percent. In non-
S/E fields, buth baccalaureates and doc-
torate degrees fell slightly; the number of
master’s degrees awarded rose by less
than | percent.

All tields

\

institutions

In 1975 the GSSP survey universe was
expanded to include all graduate institu- o ——— o - — e @ S
tions. Each vear since that time approx-
imatelv seven out of eight graduate S/E
students were reported as being in doc-
torate-granting institutions. Until 1979,
the questionnaires sent to masters-
granting institutions requested substan-

Health tields

tiallv less detailed data than did the doc- ' All fisids
wrate-level questionnaires. The re- N\
mainder of this section will therefore :

examine those longer-term trends for
which detailed data are available for doc-
torate-granting institutions only.

in 1982, 68 percent of the graduate S'E
students enrolled in doctorate-granting
institutions were full-timers, compared
to 72 percent in 1975, The growth rates
for part-timers during the 1975-81 period
averaged about 4 percent per vear, or

Sciencelengineering fields

twice the average annual increase in full- Health fields

timers. Although the number of part-

timers continued to grow by 4 percent e S O S S o g S S =
from 1981 to 1982, the increase in full- : ; : TR ' ; "

timers was just aver 1 percent. Fluctua-
tions were much more marked in part-
time enrollment than in full-time enroll-
ment. For example, the 1981-82 growth
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in full-time enrollment in environmental
sciences was 4 percent compared tomore
than 12 percent for part-timers (chart 41).
For bath tull- and part-time enroliment,
growth was concentrated in engineering
fields and the computer sciences, reflect-
ing the increasing demand on the part of
industry for emplovees trained in these
areas. The rapid growth in graduate en-
gineering enrollment may also be spur-
red by the availability of both Federal and
industrial funding, as both public and
private sectors respond to the threat of
declining numbers of new doctorates
planning to enter academic careers. For
enample, such organizations as the Exx-
on Foundation, General Electric Corpo-
ration, and American Telephone and
Telegraph have announced the creation
of programs in recent years aimed at
channelling funds into the academic sec-
tor, either for the endowment of profes-
sional chairs, the replacement of ob-
solescent facilities and equipment, or the
funding of scholarships for promising
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graduate students in fields where de-
mand is seen as outpacing the predicted
supply of new doctorates.

* By contrast, psychology and the social
sciences showed declines in both full-
and part-time enroliment, attributed in
part to the discrepancies between start-
ing salaries in those fields and starting
salaries in the high-tech fields. Although
faculty salaries in 70 public institutions
in 1981/82 averaged less than $28,000 in
the social sciences, the average salary in
engineering was nearly $32,000.¢

full-time graduate students

The 237,700 full-time graduate S/E stu-
dents in doctorate-granting institutions
represented about three-fifths of total
graduate S’E enroliment in all institu-
tions in fall 1982. Of these, about 33 per-
cent were reported as first-year stu-

& Chamde of Higher Fduatnm. June 2, 1982

dents, down somewhat from 37 percent
in 1977, the peak year. The number en-
rolled in their first year of graduate study
declined markedly from 1977 until 1979
and then rose by 6 percent in 1980, re-
maining at about 77,000 through 1982.

sources of support

The number of full-time graduate stu-
dents relying, primarily on Federal sup-
port peaked in 1980 at nearly 53,000, or
23 percent of the total, and then declined
by 4 percent in fall 1981. Fall 1982 data
indicate a further decrease of about 7
percent (chart 42). The greatest 1981-82
decline occurred in the number sup-
ported by the Department of Health and
Human Services (HHS), down 10 per-
cent, but all agencies except DOD and
NSF supported fewer students in 1982
than in 1981. The downturn in the
number of full-time graduate students
receiving primary support from Federal
agencies, especially those supported
through fellowships and traineeships,
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coincides with a 4-percent decrease (12
percent in constant dollars) in Federal
obligations for fellowships, traineeships,
and training grants from FY 1980 to FY
1981.“ Data for FY 1982 indicate a slight
increase in such obligations—9 percent
in current dollars (2 percent in constant
dollars). Conversations with agency ot-
ficials support the conclusion that the
funding growth has been used primarily
to augment the individual stipends
awarded rather than to increase the
number of students supported. At N5i,
for example, the amount obligated to
students rose from $7.3 million in 1981 to
$8.6 million in 1982, while the total
number of students receiving NSF
awards declined from 1,521 to 1,464.
This was equivalent to a 23-percent rise
(15 percent in constant dollars) in the
amount awarded per student. The sti-
pend received amounted to an average
of less than $6,000 per student, up from
$4,300 per student in 1975.”

The effects of the decline in direct
Federal support for graduate S/E stu-
dents have been somewhat offset by in-
creased funding from non-Federal
sources. Although the number of stu-
dents supported primarily by the
Federal Government fell by 3,400 from
1981 to 1982, the number relying pri-
marily on institutional sources (includ-
ing State and local government funds
channelled through institutions) rose by
3,200 during the same period. This 4-
percent increase was significantly higher
than the average annual growth rate of
the 1975-81 period. Those supportea by
other U.S. sources grew by 8 percent in
the later period, compared to a 3-percent
growth rate from 1975 to 1981. On the
basis of supplementary data provided by
about 80 institutions during the fall 1982
GSSI? survey, it is estimated that approx-
imately 70 percent of those students re-
ported as receiving support from “Other
U.S. sources” were primarily supported
by industry, the remainder by private
foundation grants and other nonprofit
organizations. The 1981-82 growth rate

* Nateona! Soaence Foundatumy, fedora! supgoef o Ut
terates ol amd Selnctad Sompaotit Inctitstions §isal
Yeur 1951 (NS MU Wachington, PO Supt of P
ments, U8 Canvrnment frinting Oftie, 1983, table B-1
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among those receiving support from for-
eign sources was 3 percent, down from 6
t from 1980 to 1981, paralleling
the slowdown in growth in enroliment of
foreign graduate S/E students. The
number of full-timers relying primarily
on self-support (including loans and
family) grew 3 percent from 1981 to 1982,
compared to the 1975-81 average annual
rate of less than 1 percent.
The sources of support relied upon by
uate students varied widely among
the S/E fields. In the physical sciences, 33
percent of the full-time graduate stu-
dents received major support from
Federal sources, compared to 8 percent
of those in the social sciences. Converse-
ly. only 6 percent of physical science
graduate students were primarily de-
pendent on self- or family support while
44 percent of those in the social sciences
relied primarily on these sources (chart
43).

The rates of change in Federal agency
support for specific S/E fields varied
widely. For example, although the total
number of full-time graduate students
primarily supported by DOD increased
by 6 percent from 1981 to 1982, the
number in engineering rose by 9 percent
and the number in the mathematical/
computer sciences grew by 11 percent;
the number of DOD-supported graduate
students in psychology, however, fell by
18 percent. Of those supported pri-
marily by NIH funds, the number of bio-
logical science graduate students de-
clined by 3 percent while the number in
the health sciences grew by 16 percent.™

< Naftxwnal Soemce Foundaten, Adsfermn Sortoe F g
avering. Gradwdte Fansdlmsont and Supypxet Fall 1982 (Detatked
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mechanisms of support

The number of full-time graduate stu-
dents in doctorate institutions who were
supported by fellowships and train-
eeships declined by more than 4 percent
from 1981 to 1982, while the number of
those supported under research and
teaching assistantships continued to
rise, up less than 1 percent and 4 per-
cent, respectively. Those supported
through all other mechanisms such as
tuition grants and self-support grew by
more than 2 percent (chart 44). Of the
fellows and trainees reported in 1982, 40
percent were supported primarily by
Federal agencies. compared to 52 per-
cent in 1975.*' The number of fellows and
trainces declined because Federal obliga-
tions for fellowships, traineeships, and
training grants decreased annually by an
average of 6 percent (13 percent in con-
stant dollars) between 1974 and 1980.%
Both the institutions themselves and
other outside sources increased their fel-
lowship/traineeship support in 1982, but
not enough to offset totally the drop in
the number supported by Federal
sources. Agencies such as the Depart-
ment of Agriculture that have not sup-
ported fellowships in recent years,
however, plan to institute such pro-
grams in the near future; this action may
partially offset the declines in fellowship
funding by the Departments of Educa-
tion, Interior, and Health and Human
Services.

Research assistantships also were
funded primarily by the Federal Govern-
ment—56 percent of the total in 1981 and
54 percent in 1982; the total, however,
declined by 1 percent from 1980 to 1981
and remained level in 1982. DOD was
the only Federal agency that significantly
increased the number of research assis-
tants it supported in 1981 and 1982, up
nearly 9 percent per year, while the
number supported by other Federal
agencies dropped sharply. The 2-percent
per year overall decline in federally sup-
ported research assistants was more
than counterbalanced by a 5-percent
growth in the number supported
through institutional research funds.

b | table C-26
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The number of research assistants
supported by Federal agencies generally
paralleled the pattern of growth or de-
cline in Federal R&D obligations to uni-
versities and colleges, although there
were notable exceptions. The leveling of
Federal R&D support was first apparent
in FY 1980 and was followed by a 3-per-
cent real-dollar decline in FY 1981. The
decline in the number of federally sup-
ported S/E research assistants in 1981
continued in 1982. The impact, however,
was not equal across all S/E fields. For
example, from 1980 to 1981, Federal
Ré&D obligations to engineering grew by
29 percent, the only major field to show
growth exceeding inflation. This re-
sulted in additional support for engi-
neering research assistantships, where-
as some other fields decelerated or actu-
ally dedlined in growth. The number of
research assistantships in psychology
and the social sciences, for example, de-
clined by 5 percent from 1981 to 1982.

women graduate students

The 80,000 women enrolled full time
in S/E programs at doctorate-level in-

stitutions represented one-third of all
full-time S/E graduate enrollment in
1982, a significant increase over 1975
when they cunstituted a one-fourth
share. The number of women rose stead-
ily during the 1975-82 period, while the
number of men declined 4 percent from
158,000 in 1975 to a low of 152,000 in
1979, once again reaching the 1975 level
in 1981.

The field distribution of full-time sci-
entists and engineers varied signifi-
cantly by sex. Men were most often en-
rolled in engineering, 26 percent of the
total, compared to only 6 percent for
women. Among men, life scientists com-
prised the second largest group, 25 per-
cent of the total, but made up the largest
share, 39 percent, of the women en-
rolled. In fall 1982, the proportions by
field were similar except for a slight de-
dline in the propostion of men enrolled
in the life sciences (chart 45). Despite




these differences, the field distributions
of the sexes seem to be gradually con-
verging as the pattern of women'’s enroll-
ment begins to approach more closely
that of men. Although the 1980-81 rates
of increase among women in the life and
social sciences and psychology—fields
historically chosen by women—were
low (1 percent to 3 percent), the number
enrolled in high-technology fields of
graduate study continued to rise at rates
far above the average—20 percent in the
computer sciences, 18 percent in engi-
neering, and 9 percent in the physical
sciences. At the same time, the number
of men enrolled in the life sciences and
psychology actually declined, and rose
by less than 6 percent in engineering, the
fastest growing field These trends were
largely continued in 1982, with engi-
neering again showing the largest in-

crease among men (8 percent) and com-
puter sciences increasing most rapidly
among women (chart 46).

The rapid increase in the number of
women enrolled in graduate S/E study is
directly related to the growth in the
number of baccalaureate degrees they
earned. A report by the NRC's Commit-
tee on the Education and Employment of
Women in Science and Engineering indi-
cated that the proportion of all bac-
calaureates awarded to women rose from
43 percent in 1970 to nearly 50 percent in
1980, and that the largest growth rates
were in engineering and the mathe-
matical/computer sciences.* Similarly,

* National Research C ounal, Commutiee on the Fducy-
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as the number of women enrolled in-
creased, the number of doctorates
awarded to women also grew steadily in
all S/E fields. The number of doctorates
earned in S/E fields by men, on the other
hand, peaked in 1974, dedined steadily
through 1980, and increased only
slightly in 1981.%

The proportion of women in the total
S/E labor force followed closely the dis-
tribution of women graduate S/E stu-
dents and S/E doctorates awarded to
women. Psychology showed the highest
representation of women of any S/E field
by all three of these measures, and engi-
neering the lowest (chart 47).
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foreign graduate students

Graduate students from abroad repre-
sented 22 percent of all full-time gradu-
ate S/E students in doctorate-granting,
institutions in 1981 and about the same
share in 1982, up from 16 percent in
1975. The steady growth in the number
of foreign graduate students affected all
S/E fields, but the most natable effect was
in engineering, where the proportion of
foreigners rose from 32 percent of the
total in 1975 to 43 percent in 1982 (chart
48). The rapid growth that has charac-
terized foreign graduate enrollment in
recent years, however, may be slowing.
Data for fall 1982 indicate a rise of 5 per-
cent since 1981, compared to 8 percent
per year from 1975 through 1981, The
slowdown in the rate of foreign student
increase has been reported also in the
latest edition of the Institution it Inter-
national Education’s annual publication,
Open Doors 1982:83 and was attributed to
a sharp cutback in the number of lranian
students studving at U. S. universities.”

In terms of the total emplovment pic-
ture, the impact of the continued growth

frstitute of fnternatonal §ducatnm Oy Iagee-
Jus? s Report on Intesmational Tdu atronal Fachange
(New Yok leshy po 2
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in foreign enroliment in all fields (at both
undergraduate and graduate levels) is
expected to be negligible, because ap-

ximately three-fourths of all foreign
students in this country were on tempo-
rary student visas and would therefore
be expected to return to their own coun-
tries upon completion of their studies.
Their major impact on the employment
situation, therefore, occurs during their
graduate student years. Particularly in
fields such as engineering, the use of
foreign graduate students as teaching as-
sistants is becoming increasingly preva-
lent. The Council of Graduate Schools
has projected continued increases in the
number of foreigners at all levels of study
and in all fields, but espedially in the
number enrolled in engineering at the
graduate level.™ According to the June
1982 survey of doctorate recipients, for-
eigners received 50 percent of the docto-
rates in engineering, 35 percent of those
in economics, and 32 percent of those in
both mathematics and computer
sciences.™

» OGS Communieator March 1982, p 7
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anpendix a

technical notes

The universe for this survey includes
563 institutions in the United States and
outlying areas having academic pro-
grams in the sciences and engincering
that offer a doctorate or a master’s degree
in those fields, as well as those schools
with $50,000 or more in separately bud-
geted research and development (R&D)
expenditures. In addition, the universe
includes 19 federally funded research
and development centers (FFRDC's).
The institutions surveyed are estimated
to have spent about 99 percent of the
academic R&D total.

In the continuing effort to provide sta-
tistical information of importance to
Federal and academic planners, the
questionnaire used in the fiscal year (FY)
1981-82 survey was virtually unchanged
from that used in prior years except for
the addition of a question to the “com-
ments” section requesting the number of
person-hours required to complete the
form and incorporating all “optional”
itemns as a standard part of the survey. A

«® .., .
“crosswalk” was added to assist re-

spondents in matching the scence and
engineering (S/E) fields requested in the
expenditures survey disciplines with the
field codes devised by the National Cen-
ter for Education Statistics (NCES) of the

t of Education and published
in A Classification of Instructional Programs
(NCES 81-323). To complete this survey,
most institutions have incorporated the
essential information into their rec-
ordkeeping systems, thereby ensuring a
consistent format from one year to the
next. Such consistency yields more
useful statistics over time. As a rule, in-
formation to complete this instrument is
found within the institution’s year-end
accounting records.

the response rate

The survey questionnaires were
mailed in December 1982. By the survey
closing date in late June 1983, a total of
456 completed forms were received from
universities and/or colleges out of the
original universe of 563, or an 81-percent
institutional response rate; completed
forms were received from all 19
FFRDC's. (Table A-1 shows the distribu-
tion of institutional responses by degree
level.) The final data tabulations are
available in the NSF publication Amdemic
Science/Engineering: R&D Funds, Fiscal
Year 1982 (Detailed Statistical Tables)
(NSF 84-308).

) 10
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Table A-1. R&D expenditures survey
response rates by type of institution:
FY 1982

Number
m of Porcent
Number | respond- of
granted surveyed ents total
Totel ... 563 456 81.0
Doctorate .. ... 325 297 91.4
Mastors .. .. ... 173 120 89.4
Bachelors and
no SE
dogrees .. ... 65 39 60.0

imputation for

In order to provide national totals of
FY 1982 academic R&D expenditures,
the National Science Foundation (NSF)
developed estimates for the approx-
imately 19 percent of the survey popula-
tion that did not respond. A com-
puterized process, referred to as “im-
putation,” has been used consistently
since 1976. The institutions themselves
provide estimates in cases where rec-
ordkeeping systems do not provide suf-
ficient detail. The combined imputed
and estimated amounts totaled $442 mil-
lion for academic R&D expenditures, or
only 6 percent of the $7.3 billion universe
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total, as shown in table A-2. This repre-
sented a slightly higher imputation rate
than the 1981 rate of 5 percent. Even
though the overall institutional tesponse
rate fell from 86 percent to 81 percent in

1982, R&D expenditures reported by

those institutions that did respond rep-
resented the vast majority of the
R&D expenditures grand total. *

Table A-2. R&D expenditures survey
tmputed and estimated amounts by
type of institution: FY 1982

| sena-
| ratety
Yype of | budgeted | Amount
nsttuton | RBD imputed | Percent
| expendi- | and.or ot
i twes |estmated| iotal
e o —
Total . $7.261 $442 61
Doclorate 7.134 408 57
Masters 103 | 24 233
Bachelors and ’
n SE .
degrees f 24 . 10 a7

SORCE vate na w erw e Foandaon

in the absence of a reliable R&D cost
inden, constant-dollar tigures are de-
nved by using the gross national product
(CNIY impliat price deflators calculated
by the Department of Commerce, as
maodified by NSF to reflect a fiscal-year

whasis These deflators were calculated as

of January 1984 Table A-3 shows the
factors used in walculating constant 1972
dollars tor all vears from 1972 through
1983,

Table A-3. Gross national product

impiicit price defigtors used in the
calculation of constant 1972 doflars
in this report
Year Factor
1972 1.000
1973 1.044
1974 1.12%
1975 1.233
1976 1319
172 20 1.408
1978 1.503
1979 1.635
1980 1776
1081 1.950
1982 2088
1983 2.178

response analysis and
data quality

1t should be evident that the quality of

the end product, as in all surveys, de-

pends on the viability of the respond-
ents’ data. If information is not complete
at the time of the survey, the respondent
may find it necessary to provide only
what is available. In that case, revision of
earlier years' data is a strengthening
action.

Every effort is made to maintain close
contact with repondents in order to pre-
serve the consistency and continuity of
the resultant data. NSF carefully exam-
ined the completed FY 1982 question-
naires upon receipt. A computerized fac-
simile of the survey form was then
prepared for each institution, depicting a
3-year comparison of its responses to
each item, including the current-year’s
data, and noting substantive disparities,
if any. The facsimiles were mailed to all
doctorate institutions and to all other in-
stitutions requiring corrections so that
updating could be accomplished before
the final processing and tabulation.

Institutions included in the R&D sur-
vey are given the opportunity to correct
prior-years’ data when necessary. When
updated or amended figures covering
past records are submitted by a respond-
ent, NSF changes the corresponding
trend data. Similarly, if a respondent in-
stitution undergoes an organizational
change, such as a merger, NSF incorpo-

“rates the effects of such changes into

prior-years' data to preserve the com-
parability and consistency of the data

Response to this survey is entirely vol-
untary. Requests for additional informa-
tion conceming the survey findings for
the current or prior surveys should be
directed to Ms. Judith E Coakley or Mrs.
Marge Machen, Universities and Non-
profit Institutions Studies Group, Divi-
sion of Science Resources Studies, Na-
tional Science Foundation, Room L-602,
Washington, D.C. 20550, (202) 634-4673.

Tapes showing data for eight years, FY
1975-82, may be purchased from NSF
Surveys, Abt Associates, Inc., 33 Wheel-
er Street, Cambridge, Massachusetts
02138, (617) 492-7100.
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L o
universities, colleges,
and selected

nonprofit institutions,
fy 1982

scope of survey

Data collected in the NSF Survey of
Federal Support to Universities, Col-
leges, and Selected Nonprofit Institu-
tions, Fiscal Year 1982, cover the period
October 1, 1981, through September 30,
1982. The reporting system is based on
the program established in 1965 by the
Committee on Academic Science and
Engineering of the Federal Council on
Science and Technology.

The FY 1982 data shown in this report
were submitted by 15 Federal agencies.
Data reported by the Agency for Interna-
tional Development (AID), the Depart-
ment of Housing and Urban Develop-
ment (HUD), the Department of Labor
(Labor), the Nuclear Regulatory Com-
mission (NRC), and the Department of
Transportation (DOT) were combined to
constitute the “other” category in tables
that show funding by agency.

As of October 1, 1979, the Office of
Education (OE), the National Institute of
Education (NIE), and the Office of the
Assistant Secretary of Education were
separated from the Department of
Health, Education, and Welfare (HEW)
and merged to form the Department of
Education; HEW was then renamed the
“Department of Health and Human
Services” (HHS). These changes took
effect beginning with the FY 1980 survey.

it should be noted that some agencies
not surveyed, such as the Department of
Justice, may account for a significant

ion of the total receipts at some
institutions even though those receipts
may comprise a small proportion of the
total academic R&D funding.
listed for individual
institutions reflect direct Federal sup-
port, so that amounts subcontracted to
other institutions are included. Those re-
ceived via subcontract arrangement
from prime contractors, however, are
excluded.

Also excluded from the survey data

are specified tvpes of Federal financial

o




assistance: Loans such as those made by
Education’s Office of Student Financial
Assistance; agency support of Federal
emplovee training and development ac-
tivities; and financial support of an indi-
rect nature, such as obligations desig-
nated to State agencies, even though it is
known that such funds are destined for
an academic institution. Federal obliga-
tions to academic institutions exclude
funds obligated to federally funded re-
search and development centers
(FFRDC's) administered by universities.

Federal obligations to systems offices
of institutions are presented on the basis
of the individual institutions that com-
prise the svstem, but obligations
awarded directly to the central admin-
istration of a system are listed separately.
If the funding agency, however, does not
know of the final destination of the
funds, the agencies report the funds as
obligations to a system's administrative
office, or “central system,” from which
the funds are distributed to the system’s
individual institutions. The 15 agencies
in 1982 reported obligations to 2,763 uni-
versities and colleges and to 40 system
offices.

Obligations reported were rounded to
the nearest thousand dollars. Obliga-
tions differ from expenditures in that
funds allocated during one fiscal vear
may be spent by the recipient either in
part or in whole during one or more later
years.

Data shown in this report are in cur-
rent dollars unless utherwise specified.
When constant-dollar figures are dis-
cussed, they are adjusted to 1972 levels
and are based on the GNP implicit price
deflator prepared by the Department of
Commerce, which measures the impact
of economic conditions on the dollar
amounts at the time the awards are made
bv granting agencies. When there iv a
time lag between the obligation of the
funds by the agency and the actual ex-
penditure of the money by the recipient
institution, economic conditions in the
interval also have an impact on the real
value of goods and services.

Requests for additional intormation
concerning the Survey of Federal Sup-
port to Universities, Colleges, and Se-
lected Norprofit Institutions should be
addressed to Mr. Richard J. Bennof, Uni-
versities and Nonprofit Institutions
Studies Group, Division of Science R

sources Studies, National Science Foun-
dation, Room L-602, Washington, D.C.
20550, (202) 634-4673.

Data tapes showing data for eight
vears, FY 1975-82, may be purchased
from NSF Surveys, Abt Associates, Inc.,
55 Wheeler Street, Cambridge, Mas-
sachusetts 02138, (617) 492-7100.

survey of scientific
and engineering per-
sonnel at uni-
versities and col-

leges, january 1983

Survey questionnaires were mailed in
January 1983 to more than 2,200 institu-
tions of higher education and their 19
university-administered FFRDC’s.

The survey universe included all in-
stitutions of higher education, including
2-year institutions, that are identified by
NSF as offering S/E degree-credit
courses. The survey excluded schools of
art, education, music, law, and theology,
and all others that do not employ scien-
tists or engineers.

At the time the survey was closed out
in August 1983, about 2,200 universities
and colleges and 19 university-associ-
ated FFRD(C's constituted the universe.
Of these academic institutions, 1,284 (59
percent) responded, about the same re-
sponse rate as in 1981, Table A-4 shows
the distribution of responses by degree
level of the institutions surveyed. Esti-
mates for nonrespondent institutions
represented approximately 21 percent of
the total number of scientists and engi-
neers emploved in higher education
institutions.

Table A-4. Sclence/engineering (S/E)
personnel survey response rates by

type of institution: January 1983
-
Number | of re-
SUI- spond- | Percent

Type of institution veyed | enis | of total

Totat ........... 2.190 1,284 58 6
Doctorate .. ... ... 328 269 R20
Masters ... .. . 310 207 667
Bachetor's and no

S-E degrees . 1.552 808 521

The questionnaire used in the January
1983 survey was basically unchanged
from that used in 1982. A “crosswalk”
was included to assist respondents in
matching the S/E fields referred toin this
survey with the field codes devised by
NCES of the Department of Education
and published in A Classification of In-
structional Programs (NCES 81-323).

The 1983 survey questionnaire con-
sisted of three main items: Item 1 re-
quested headcount data on the number
of scientists and engineers by highest
eamed degree; item 2 collected head-
count data by detailed field of science/
cngineering, sex, and employment sta-
tus (full- or part-time); item 3 requested
information on total full-time-equiv-
alents by detailed field of science/engi-
neering as well as on full-time-equiv-
alents engaged in research and
development.

estimates for nonresponse

In order to derive universe estimates
of all S/E emplovment data presented in
this ceport, estimates were made for in-
stitutions that failed to respond to the
survey. Imputed data for individual in-
stitutions were based primarily on key
items reported (or estimated) in earlier
surveys. Totals for these institutions
were increased or decreased according to
overall rates of fluctuations for institu-
tions at the same degree level and under
the same type of control (public or pri-
vate). Detailed computer-generated im-
putations were then made on the basis of
distributions computed for similar in-
stitutions. This process, referred to as
“imputation,” has been used consist-
ently since 1977,

The combined imputed and estimated
amounts totaled about 76,600 scientists
and engineers employed by academicin-
stitutions, or 21 percent of the 358,800
universe total, compared to a 22-percent
imputation rate in 1982. Table A-5 shows
imputed and estimated amounts for the
1983 survey by field, employment status,
and type of activity. Imputation rates
generally increased across all major
fields. The highest imputation rates oc-
curred for psychologists and mathe-
matical/computer scientists, about 31
percent and 28 percent, respectively,
each up slightly over 1982 rates. The
lowest imputation rate, life scientists at



amounts by field, employment status, and activity: January 1983
FTES
devoted ©
4 separately
Totad budgoted
Fult Part R&D
Discipiines Yotal time time {FTES)' activities
Scientists and engineers. total ... . ... .. 76643 | 51678 | 25030 | 77837 10,224
Engneers, total ... ... ... Ll 7160 | 4632 | 2518 6,941 1,401
Aeronautical and astronautica! engineers . . .. 208 152 56 216 84
Chemicaiengineers ........................ an 233 7 326 119
CivEONgineers . ............................ 1,081 7331 352 1,108 172
Eloctrical ongineers ... ... ................. 2080 | 1303 7 1813 274
Mochanical engineers . ..................... 1.498 996 508 1,403 170
Otherengineers .. .. ... ............... 20471 1261 785 1.975 583
Physical scientists. total . .. ................... 8524 | 64081 2072 8.328 1.358
ASIONOMONS ... . ... .. i ae e, 162 : ] 66 161 35
Chamisls ... . .. e 4783 | 3585 1,194 4,630 666
Physicists ... . ... ...............c.ccoioaes 3,084 { 2367 676 3.080 582
Other physical scientists . ... ... ............. 496 364 134 458 75
Environmental scientists, fotad ... ... ... ..., ... 1635 | 1,244 387 1.690 333
Ammospheric scientists . ... . ................ 108 61 47 89 40
Earthsclentists ........................ ... 1,241 964 276 1.2604 205
Oceanographers ...................... .... 158 128 0 151 63
Other environmental scientists .. ... ..... .. 170 129 41 166 25
Mathematical/computer scientists, total . .. . .. 12804 | 7167 | 5615 | 10892 464
Mathematicians . ... . . ........... ..... 9481 | 5486 | 3.974 8,160 253
Computer scientists .. ...................... 3323 1681 1,641 2,732 21
Life scienusts, total 23119 | 17,129 | 5959 24,555 5532
Agricuftural sclentists ... .. ... ... 1804 | 1354 410 2.859 661
Biological scientists . ... . ... ... ... 09867 7780 2185 10,016 2.224
Medical scientists = . . ... ... . ..., 9196 | 645 | 2,726 9,189 2435
Other tife mntlsts SR 2109 | 1459 637 2,151 212
Psychologists, tolal 7285 4419 20659 6.314 396
Social screntts s total 14326 | 9106 | 5.159 12,954 727
Economsts . 3686 2257 | 1.4 3N 229
Political scentssts ... . .. ... 3225 | 2240 o8 3.016 144
Sociologists ... . . ... 4243 2720 1521 3,861 164
Other social scientists = . ... .. . 3171 1907 | 1254 2.858 190
Full-eme-egunsiants

15 percent, was about the same as the
1982 rate.

The imputation rate for total FTE scien-
tists and engineers engaged in sepa-
rately budgeted R&D activities fell 5 per-
centage points in 1983, to 17 percent,
accounting, for 10,000 out of the 60,300
total. This rate, however, represents con-
siderable improvement over rates prior
to 1981.

Requests for additional information
concerning the survey findings should
be directed to Ms. Judith F. Coakley or
Ms. Esther Gist, Universities and Non-
profit Institutions Studies Group, Divi-
sion of Science Resources Studies, Na-
tional Science Foundation, Room L-602,
Washington, D.C. 20550, (202) 634-4673.

Data tapes showing data for eight
years, January 1976-January 1983 may be

purchased from NSF Surveys, Abt Asso-
ciates, Inc., 55 Wheeler Street,
Cambridge, Massachusetts 02138, (617)
492-7100.

survey of graduate
science and

engineering students
and postdoctorates,

fall 1982

Survey packages for the fall 1982 sur-
vey were mailed in November 1982 to
443 reporting units at 323 doctorate-
granting institutions and to 291 master’s-
granting institutions. The nonresponse
rate at the dosing date was significantly
higher in 1982 than in earlier years; 25 of
the doctorate-granting institutions and
49 master’s-granting institutions were
unable to provide data. Cuts in funding
and personne] were the reasons most
often cited by nonrespondent institu-
tions for declining to respond.

imputation for
nonresponse

Data for nonrespondent institutions
or departments were estimated in order
to determine the universe totals. Im-
putation factors were derived from the
previous responses of nonrespondent
departments, increased orwdecreased to
reflect the growth or decline in respond-
ent departments in the same field grant-
ing the same nighest degree. The re-
sponse rates for institutions and depart-
ments are shown in table A-6.

As indicated earlier, the response rate
in the fall 1982 survey was higher thanin
fall 1981; estimated amounts, however,
accounted for only 9 percent of the grad-
uate students and 12 percent of the
postdoctorates shown. The proportion
of each of the major variables—full-time
graduate students, part-time graduate
students, and postdoctorates—repre-
sented by imputed figures at each level
of institution—doctorate-or master’s-
granting—is shown in table A-7.

Requests for additional information
concerning the Survey of Graduate Sci-
ence and Engineering Students and
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Fostdoctosates should be addressed to Tabie A-S. institutional and departmental response rates to the graduate
M. }. G. Huckenpahler, Universities and student survey by type of institution: fall 1882
Nonprofit institutions Studies Group, :

Division of Science Resources Studies, institutions Departments
National Science Foundation, Wash- Number | Number of | Percent | Number | Number of | Percent
ingdi:a, z.C. 20:50, (202)dgt3:-«:673 bt Woe of institution surveyed | respondents | of total | surveyed | respondents | of total
showin or ei
years, € s tall 1982, may be psm_ T 614 540 879 | 9776 | 68848 | 867
chased from NSF Surveys, Abt Associ-  Doclorale ................. 323 208 923 | 8346 7.652 917
ates, Inc., 55 Wheeler St., Cambn'dge, Masters . ....... ... ... 291 . 242 832 1,430 _ 1.196 836
Massachusetts 02138, (617) 492-7100. SOURCE. Netonal Scance Foundaton

Table A-7. Proportion of totals imputed for the gra'd;xate student survey by type of institution: 1982

Sciencerengineering graduate students
Total Fq time Part time Postdoctorales
Voo of Number | Percent Number | Percent Nuymber | Percent Number | Percent
Toial ... .. 909.682 | 363,104 9.2 |255950] 235,624 79 (1437231 127479 | 113 | 19,772 | 17445 ne
Doctorate .. (347.414 | 317,547 86 297676 220.184 74 (109,738 97,363 11.3 |19,733 | 17410 118
Masters ... . | 52,268 | 45,556 128 | 18283 | 15440 165 |33885 20,116 114 39 35 10.3

SOURCE Netongl Scence Fourialion
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detailed statistical

tables

R&D Expenditures
B-1. R&D expenditures at
universities and colleges by

year and source of funds:
fiscal years 1953-82 ........
B-2. R&D expenditures at
universities and colleges by
year and character of work:

fiscal years 1953-82 ........ |

B-3. R&D expenditures at
universities and colleges, by
source of funds, character of
work, and science/

engineering field: fiscal years

1972 and 197582 ..........

B-4. Federally financed R&D
expenditures at universities
and colleges by character of
work and science/

engineering field: fiscal years

1972 and 197582 ..........

B-5. Federal obligations to
universities and colleges for
research and development,

by detailed field and agency:

fiscal year 1982 ............
B-6. R&D expenditures at

universities and colleges by

geographic distribution:

fiscal years 1972 and

197582 . ..o

Science/Engineering
Personnel

B-7. Scientists and engineers
employed at universities and

B-9.

B-10.

B-11.

B-12.

B-13.

pege

colleges by field and status:
selectedyears ............. 47
Scientists and engineers
employed at universities and
colleges by type of

institution and status:
selectedyears ............. 47
Full-time-equivalent

scientists and engineers
employéd at universities and
colleges by institutional

control and type of activity:
selected years ............. 48
Full-time scientists and
engineers employed at
universities and colleges by

field: January 1973 and

January 1976 - January

1983 ....iiiiiiaees 48
Male scientists and

engineers employed at
universities and colleges by
status: January 1980 and

January 198283 ........... 49
Female scientists and

engineers employed at
universities and colleges by
status: January 1980 and

January 198283 ........... 49
Science/engineering
postdoctorates and other
nonfaculty doctoral research
staff in all graduate

institutions by field and

highest degree granted:

1982 .....cciiiiiea 50

B-14. Sciencelengineering graduate
students in all institutions
by field: 1975-77 and
1979-82 . ..oooviveiinen e

B-15. Science/engineering graduate
students in doctorate-

granting institutions by field:

1975-82 . ..coiiii s

B-16. Full-time science/engineering
graduate students in
doctorate-granting
institutions by area and
source of major support:
1975-82 .....covvnennennnn

B-17. Full-time science/engineering

graduate students in
doctorate-granting
institutions by area and type
of major support: 1975-77
and 197982 ...............

B-18. Full-time science/engineering
graduate students in
doctorate-granting
institutions by field, level of
study, citizenship, sex, and
type of control: 1982 .......

B-19. Full-time science/engineering
graduate students in
doctorate-granting,
institutions by field,
citizenship, and racial/ethnic
background: 1982 ..........
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TABLE 8-1. — RRD EXPENDITURES AV \MI
AND SOURCE OF RNDS: FI

(OOLLARS I8 NILLIONS)

ml“ﬁ AND COLLEGER 8V YEAR
YEARS 1953-82 '

1]
: FEDERAL STATE AND pmsTITUTIONAL ! AL OTHER
FISCAL YEAN TOTAL | GOVERWNENT LOCAL TADUSTRY RS SOURCES

| s

kL §
105 eeurrnocenens 295 { 138 14 39 s 2
‘m '..".'.....l' m l“ “ u s a
‘m '."""'...'. m ‘.’ ‘7 8 “ ”
‘* ""'...""I' ”' 2“ n a “ “
I0BT o oenniienn. 410 229 rr * Pt 38
2088 oeecienocennns w | 294 o » 5 a2
‘m ."'l.'.'.'..' m “ ” ” “ ‘1
‘m "'l"'......' “ m “ “ “ n
‘“‘ YEXEXIEXEEIE AR R N ] ,“ m ” “ " “
‘” XXX EEE NN B m ‘u ‘“ “ ” “
‘“’ (XX XX XY NN B J "“‘ m ‘” “ .’ u
‘“‘ sscssnv e ‘.m . "’ ‘u “ 1“ "
1965 .. 1,474 3,073 148 & 124 ”
1966 o oorrneraenenn 1,718 3,263 19 a2 149 108
‘“’ A XXX EY N NN N "u‘ "m ‘“ “ “’ “'
3968 ..cccccccennns 2.1 1,512 372 55 b4 U] 122
1969 oornenerenes 2.375 1,600 197 g 0 223 145
3070 ool 2,398 3,647 2y | o 243 16§
3973 e orenneeeeae! 2,500 3,726 % 7 7 117
IOV oinreees 2,630 3,798 269 74 205 187
1078 vevnrecnonrons 2,884 3,908 298 " ns 202
3974 ouverneareeaes 3,003 3,082 | 207 Y 370 218
IOTS oniennnenes 3,409 2,28 | m 113 17 29
3976 oovennenanes 3.729 2,512 64 123 46 293
"" XEITEEET R AR NI ‘.“’ z.m ’7‘ m "‘ "‘
1978 &/ eeerennrenen 4,639 3,089 a3 170 23 2
"” ..'.....'.'.'. "“‘ '.” ‘n l“ m ”‘
xm -n-..,ntotnunn ‘.M ‘.m ‘“ l u m
‘”‘ ..."-.'....'. ."u ..m ' m ' “ m m
I9B2 oorrneenrennes 7,261 o | » | 3 1,00 503

tl ESTINATED, BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING JNSYITUTIONS OWLY.
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OF NORK: FISCAL VEARS 3
(DOLLARS It MILLIONS)

TASLE B-2. — ROD EXPENDITURES AT UNIVERSITIES AND COLLEGES 8Y YEAR
) AD CHARACTER 95302

1] L)
{ { BASIC RESEARCH APPLIED RESEARCH
! ! AND DEVELOMGENT
FISCAL YEAR oo | .
| I aouny PERCENT OF aout | perceNT oF
} } TOTAL { TOTAL
— -+ -+
1953 { 298 } 110 63.1% } 148 { 5.9
198 (oo L0l wm | 1% wy | 15 | §3.1
1e8s 001000 an | s | osi0 | i | 49.0
1986 ool m | w | 8 | im | 4.2
L] a0 | 0 | s | 17 | 4.8
1998 .oriirnnnnnnnl s | w ! 1.6 | s ! 2.4
1959 } 526 : M | 5.2 { TE 9.8
1960 ....oooinnnant] o | a3 | 67.0 | 21 { 33.0
1963 ool % | % | o2 | m | 9.8
1962 oI sos | oo | ny | 35 | 7
1963 { 1,088 | 8¢ : 5.3 l 267 { 2.7
9es LI s | g0 nr | m | 21.3
968 I e ) am na | | 22,3
et LI ams L wse 1 w0 | a2 26.0
1967 ..ol L8 | L s Py } 26.2
1968 } 2,149 : ,680 : 6.8 : PO 23.2
199 ..ol 228 LM %9 | s1s | 23.1
190 coiiieneen 2,308 % %9 | 53 : 3.1
1 Oonaetontt B ¥ I X T O I Y ss | 23,4
1992 000000 e | 2022 | UR I s | 2.1
1973 { ;w { ;m { ;“ { :z: : g.:
n---n----n‘n--: ::;g : g:;:g = 7“0:7 : ‘:”” = ;:::
v ’ ) . .
1977 { s000 ! 2,800 } s | 120 : 3.2
1978 1/evennnnnnnns)  as2 ! - | - | - | -
1979 } 5,361 : 3.612 } 67.4 = 1,749 } 2.6
w0 LI lose I sen 1 see | 2iom 236
191 ..o 6818 | asm 1.1 | 32e { 32.9
we2 I waa | eem | e | 2a0 | 5.2

gl OATA MERE NOY COLLECTED In 1978.
3 MATIOMAL SCIGNCE FOUNDATION
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TASLE 8-3.

~— MAD EXPENDITURES AV UNIVERSIVIES AND
AND SCIERCE/ENGINEER]

w6 FINLD:
(DOLLARS 1N THRUSANDS )

COLLEGES, BY SOURCE OF FUNDS, CHARACYER OF MORX,
FISCAL YEARS 1972, 1975-82

R ] 3 )
SOURCE, CMARACTER, MWD FIELD | 1972 | 1978 wie | am lma o | e s | a2
t + t
SOTAL vonnervnevnenersnnasenss12,690,00213,008,00113,729,0074,006,953 4,624,473 5,361,000 16,060,13816,018,34317, 200,637
SOURCE OF FUNDS: ! '
'mu m‘m" semoseeast ‘.m'”"gmcm ,'n‘.“1 :.7“.‘“ ’.m.m ’.”’."‘ ""’Om“OmIM ‘0'“'“‘
SYATE AND LOCAL GOVERMMENTS .. m.m| 3. 363,740 373,043 414,389 079."3' 493,64 ' ' 505,
m asesssssssesenacassts “..u| ‘n.m m.‘“ m."’ “’ “’ ‘nlm' wo ' [ ] m'”‘
l"flm‘m FMDS ..ccovnnee ”‘.m’ 417,425 AB.990; 514,275 623,644 J31, 028,774 m.“’ll.m.m
ALL OTMER cesuceccsssey 188,613 98] 2Me.099) 513,802; 399,20, 573,580] 408,597, 408,249 618
CHARACTER OF MORK: 2/
BASIC RESEARCH....covcvuccenn, 2,022,180 2,409,777 .2,548,820 2,799,649 ~13,613,2784,026,100,4,576,230 4,850,990
APPLIED RRSEARCH ARD H ! ! g
vescesssevassssy 608,392 ﬂ.’!‘ti.m.m l.“".”b‘ -'1.100.::0 2,033,938 12,242,113 2,400,684
FIELD: : 1
I“Inﬂl“l Jeveseesonsvaseecs 43,362 .'u' A31,727; 098,473 601,002 m.‘."' 864,040 999,909 3,024,534
“‘m'm reegeacees - ‘ - "‘" - - “.’“ -m “l“’
m“ essssvdeasvessaces - "' - - - - ‘7'”’ ”.3!’ ".m
ClVIL .--.--.-.o.n--o-o.--o' - -' - - Ld - ”.m ‘u':.’ ‘“'m
!lm‘lm sacssspsecsrarecse - { -| - - - » "’.m m.m
m, sseessacscansecy - " - - - -' ‘“.“‘ l“'m “"’u
Om. ..!.C. etsstosnsenss - ' - - - "' .m' .‘.“‘ m.‘"
PHYSICAL SCIENCES g 334,222, mm} 279,379 mm} mm" m.m{ o17,004! g0¢! 822,804
ASTROMDIY ...ccecoee ecveee ”.’“' “.m' 26,29 ”'“‘ .m| “"”' “.7" "'”‘ no’“
OMMISTRY ...ccccvonvenrnne l“.m' m."l’. 140,342! 199,953 183,131 m.“i' L4854 208,820, M.
PHYSICE .ccovvccccncararoee ‘”.“’ ,".m' m'ml 3.“5 qm "’.m' m.m <4 ”.m
m H.8.C. ccvecavenreee 'm c“" ”.m 'm “.a’ “.”" n.m “.m ".m
m‘mﬂ. $CIENCES l/.---.: m.“i' m.“o: 268,531] 319,298, IV, 991 m.'”: 909,166, 951,081 $60,144
m eessesvsvemsacys - "' - - - - “'“‘ ”.”' ”Im
EARTH SCIENCES ....cceeeece - -1 - - - -l 1se.087! 191,881 195,712
mm evesassuvoosse - -‘ - - - - l”.m n"” 1’..”’
m' .o‘-‘n eeelvavenveos - "' - - - - ."m “.m “",‘
MATHENATICAL /COMPUTER SCIENCES .22 .“‘ 9%, 307,875, 126,178 176,39 192,756, 322,088, 304,466
“m'l“ eesssesscascane - ”."" “.“" “.m “.m |‘7’ Im '“ “ n‘
CONPUTER SCIENCES ...c0v000 - .”’| “.m‘ 85,563 67,422 ’7.”” 114,.153! 139,020! 148,008
!" n’m‘ easdocas oo ‘ m m l.m.m".l".m ‘.m.m 3.“.“‘ omom ’ ,‘7 ", 3.‘7’."7 'Omim
CULTURAL SCI1ERCES ..... .0 .“l| 12, 687! 821,745 A5 679.304: V1, 238,
'lﬂ.“im SCIENCES ......- N,Q" 3 5”.‘“’ 710,726, 772,290 808, 914.006!1,031,057:1,108,. 4% 3,209,910
MEDICAL SCIENCED ..ccovcevoy T94, 574 .l!.." ”7.’”' ,907!3,128,682.1, 297,656 .1, Q!‘.* 1.599,409;3,721,004
OVMER, N.E.L. ccococrncrner “.3“ .“7. “.7a| 74,962 ™, 77.676 9,076; 312,816 m.
PEYOMLOEY «ovooncesrrenancensy §9,188 u.mi Tl 053] e0e4 M0.8Ry 11T, 198, 560] 131,05
SOCIAL SCIENCES .c.ooveneoeneoe] 203,792 286,116 au.m} 28,007 271,497 s.10! 31,09l 123wl 203
ECONOMICS ..cocrcocosrcncen 45,704 .m' “7' 72,124 79,120 a3, .m! ”,713 4,
POLITICAL SCIENCE ...covves 21.2% . B m' m 2.314 2,973 45,40 "“l 5%, 60,
m'“’m scacstoasersdtaanes '." qm “'a ' “.’” “.m "'“‘ “'“‘ “. ”'m
m' ..‘.C. ssepecassenta ".“; m.m‘ m ’ m.,” “."’ ’3.’" m.”xl m.m “"m
OTMER SCTENCES, 8.F.C. +c0cvee 108,215 .05, ﬂ“.ml 105,784, 136,478; 133,992, l“.m= 144,929, 152,970

0N DATA COLLECTED FROM DOCTORATE-GRANTING JNSYITUTIONS ONLY.

ESTIMAYED, BASED
/ DATA MERE NOT COLLECTED IW 1978.
DETAIL NOY SEPARAVELY AVAIl.Alti PRICR TO 1900.
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TARLE 84, — qu' FINANCED MBD

AND SCIENCE/ENGINEER]Y

%6 FIELD: FISCAL YEARS 1972,
(DOLLARS 1IN VMERSANDS )

TURES AT UNIVERSITIES AND mm Y TMHARACTER OF NORK

d— r
CHARACTER AND FIELD } 1972 1979 19% m 1978 )/ 197 190 1993 = 192
t 1
TOTAL .eeevnnnnnnes ceeseeneees [3,795,00512,700,070)2,511,06712,726, 124 13,080,730 3,995,271 4,003,508 10,999. 00014, 709, 204
OURACTER OF MORX: 2/ ' !
- - |
lew...ﬁ.......... 1,420,166 .1,095,02211,041 .22 8.“.“’: 2,511,784 ‘.m.CN=’.“7.m|’.m.m
mm eeecgeeccecenns ”..“‘ m'” ‘”.‘“ n’.m - ‘.m.m "N"“ ‘.u"m ‘.*'m
FIELD:
CUGINEERING 3/..cc00cvennces ) m.m| 299,353, 290,818, XN, 725. 407,487 S36,064; N, 051 601,578 07,192
“m,m seeenncens - - - - - - “..u ”'a “'”’
m svececssecrocrenecne - - -| - - - “.m "‘“ “..“
u"l seseeescrerectonnrece - - - - - - -..” ‘7'"’ ” m
umm ecesercrnconncace - - - - - - m.m ‘“'m ‘u'm
MECHANICAL ....cccc000eneee - - - - - - 29,239, 102,480 %,973
m. .-‘-c- esscseesncene - - bad - T e - m.“‘ a.“’ m.”
PHVEICAL SCIENCES ............; 261,010, 284,992 305,407, 336,782! 992.348' 490.600! 854.485! ¢18,612! 9,670
“ m eposgoevencnntnone “' "'m ﬂ.m ”.m “.m “om “0“‘ ‘70 nim
m".' eecgeesssrrantnne u. ’!.7“ m.“’ u"m ‘“.m m.m .m [ ] [
PUYSICS .occccvvercencacnany 106,206 149,062 1561027 371,910 399,161 263,618 6667 300.401; 209,906
m. '.‘.C. sesecocsersnnn ..”‘ 'm [ ] a'm a.m ”'“‘ .‘.“‘ “O (]
ENVINOUNENTAL SCIENCES J/..... R TY 180,643, 311,822, 238,901, 275,000, 3239,1547 371,062 993,343 391,510
m, eseeencennssanse - - - - - - “.m ..m "“
m ’C'm csscecrecoce - had - - - - w.m m.‘” m'”
QCEANOGRAPHY ....cccccnoeee - - - - - - 133,509, 145,506 718
m. .-‘.c- esesncnnccene - - -~ - - - ”.” . u.“.
NATMEMAY ICAL 7CONPUTER mm’: 3,938 “.m' 65.807 78,184 85,304, 129,623, 137,98 “l.m 179, 3%
MATMEMATICS ...ccccevevccee - N 224 22,082 40.638 44,130 60,431 61,028 67,899 ’
CONPUTER SCIENCES ......... - 20,075 n,929 37,846 43,234 69,192 %,917 . 07,568
LIFE SCIENCES ....ccoc0c0vnees N-“’,l.m.m 1,380,844 1,473,984 l.m.m'l.nl.m 2,008,749:2,363,843: 2,493,000
AGRICIA.TURAL SCIENCES ..... “.m| 112,064, 122, 132,772, 155,349, 184,6 n, 0,613, M,
BIOLOGICAL SCYENCES ....... u!.”’. 457,003 m.ln| 575,129 890,560; 64,475, 762, 1 “.m| ”3.
NEDICAL SCIENCES .......... m.”’. 613.716; 677,509, 712,337. 024,808, 914,905:1,006,835:5,187,29771 298, 005
m. ..‘-c- [ XN TN FNY NN NY] m| “' [} n. ”' 'm [ ] u'u .m
PEYORLOGY .oooeevennnnennaee| B0,908) 61,608] 99,207 Ga0a8! 9! Tl mem! meml w0
SOCIAL SCIENCES ......cccccc.. ll‘.m: 343,233, 130,295 135,208: 140,445 195,074 18),017 m.”ﬁ 1602, 6%
m“ ----- (XXX TN NN oo ' “ ﬂ .m ’l'” ,’.‘ .m “.m 'm' .‘.m
POLITICAL mm ccssesces . 37 n.m 11,96 14,90 20,963 u.‘“l a.m| 002
SOCINOGY ...ccvcvccvencene 0,002 45,041 41,115 N “,”‘I 47,164 §7.160 “.”' 4,18
OTNER, B.8.C. c.ccvcvveeeee Q’.“' §7,000 002 3,000 44,087 549 7,081 .m| 2,807
OTMER SCIENCES, N.E.C. ....... u.mi 7,008 9,048 92,007 67,623 73,040 78,904 u.m: 8,603

BATA NERL NOT COLLECTED 1N

/  DETAIL WNOT SEPARATELY A'Alm FRION YO 1980.

i, SETINATED, BASED OW DATA m”;c"ﬂ FRON DOCTORATE-GRANTING INSTIVUYIONS QULY.

t NATIONAL SCIENCE FOUNDA

49



TABLE 8-5.

8Y DETAILED FIELD AND AGENCY:
(DOLLARS 3N THOUSANDS )

— FEDERAL OBLIGATIONS YO UMIVERSITIES AND mmﬁs‘m RESEARCN AND DEVELOPHENY,

]
i

FIELD OF SCIENCE/EwGINEERING | TOTAL | usoa | com 000 | B o0 | EPA s ey ! masa | ows# “f/"
TOTAL, ALL FIELDS ..c.ccoro|6,993,543(266,535 99,132813.673 24,379 !265,19%] 70,00712.110,630] 21,848,167,784 09, 092) 16,038
PNYSICAL SCIENCES, TOTAL .....| $61,806; 12,995, 2,175 72,986 ol1as,083 *\\:.m s2.002) 1,600 62,701200,606; 795
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ATROMAUTICM. oeovercesscesi 05,530 0 o! 10,054 of 100 s ° ° u.m} 241 °
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EXPENDITURES AT UNIVERSITIES AWD COLLEGES
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---l""---'n----on| '“’l “.m| “0u7| ulml l'.ml ‘.'“ll l’.m‘ -ml uom
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TABLE B-T7. — SCIENTISTS AND ENGINEEAS ENPLOYED AT mvnsmn A COLLEGES

8Y FIELD AND STATUS: SELECTED YE
¥  § 1] T
FIELD AD STATUS Laser | awee | aoma | aes | aem |} am | am | a0 { ey | a2 | e
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PYSICAL SCIENTISTS «ovvvnevnen.! 20,2030 28,2000 29.0a3! 30,210! 30.838! 22,130 32,000! 32,85 2.0 30,4630 34,600
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PART TINE ooovvnnnnevseenens a7 T 748 se3! soss! 1.262! 139 x.ml 1.508) 151 1
NATHENATICAL AND CONPUTER i i
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YABLE 8-8. — SCIENTISTS AND ENGINEERS EMPLOVED AT UNIVERSITIES AND COLLEGES
BY TYPE OF INSTITUTION AMD STATUS: SELECTED VEARS
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ue tesiturions cereeneeeeeene.) 22,0980 31,7901 297.900] 300007 278, 010] 2970001 307,797, 326,300! 2334.407) 309.310] 338,820
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0 - S Rttend Bler32—{ B I Teen 5% 7} 180 153 u] 18] im
- N . i { i
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TASLE 8-9. - FULL-TINE-EQUIVALENT SCIENVISTS AND ENGINEERS ENPLOVED AT UNIVERSITIES AND COLLEGES
Sv INSTITUTIONAL CONTROL AND TYPE OF ACTIVITY: SELECTED YEARS

1] i 1
TYPE OF ACTIVITY AND CONTROL | 1949 } 7 i 1913 | 1018 } wrr | e 1982 } 193
+ -+ —tn
YOTAL FYE'S .oocennrruennornnnen) m.m} 26! 295,080 m.m} 700,001} 271,080 m.m} 208,447
RESSARCH AND DEVELOPMENY .....| 90,3061 e9.409 a6.0% n.m{ ss,203! 98, } n.m} 0,268
OTHER ACTIVITIES ....eneennns. | 193.791) 170.717] 180,154; 192,105, 203,79, 219,694, 240,233] 248,182
TYPE OF COWTROL: ! % | % |
PUBLIC IWSTITUTIONS ! } ! } } }
TOTAL FTE'S «ovvennnnernnnees] - - 157,810 18,90! 179,93 197,000} 207,886} 211,60
RESEARCH ARD DEVELOPWEWT ... | -: -} n.mm n.us{ 2,298) 2,9 0,993 3,862
. OTHER ACTIVITIES .....c.ooo.| -4 -} 1. 137, 714] 105.4m) 182.077] 170,263] 172748
PRIVATE INSTITUTIONS ! } } { } { }
T0TAL FYE'S } -} -} 77,840 u.m: 1. m} u.m} u.u’g 9,087
RESEARCH AND DEVELOPWENT ... -} ~= 19,384 n.m} 19, m} a.m{ n.onl 31,40
o‘m. m"l"t‘ -.v-oto----l -| -' “l‘“ “..n' “.m' “'.‘,l [ 1) ’7" 73..“

SOURCE: WATIONAL SCIENCE FOUNDATION

TABLE 8-10. — FUXL-TINE SCIENTISTS AnD ENGINEERS ENPLOVED AY UNIVERSITIES AND COLLEGES
SY FIELD: JANUARY 1973 AND JANUARY 1976 - JANUARY 1983 J/
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seecverree . ‘ ¢

u:}“.,; n;f'?&ﬂ: 3,;;,: "“‘J “7= !.un= 10,007% 10 = ! 1,9  -4.9 ] . : .3

....o--...,..:::-O....‘ 1‘3' “1| :.&?‘ "l"q s l‘u' ‘o'mg 10 = | -4.2

OTHER W11l EHE R 1 3483 3.3 | 30,747 2.3 !

ALL OTnER r'a')iﬁi-:-....ﬁ::g R ‘g{ R a9 3;,} 318 ‘."‘3 :’:3# 2,808 1.5 a0 ! 2.6
INSTITUTIONAL SUPPOR DI e 1,195 1,108 247! | B o M, 351 32 | .
°m. 7 cesctas { { "“. i.m' ‘l"’: 3 # “l l’l nl "2,7 _’2" i .’:‘

aL OUTSIDE SUPPOR X RS | 1606 HEHH 1,%“ ™ B -0 ol 40

ALL OTHER U.S. PORT, TOTAL iy i 1 aem2l 3 ol 3 o 1i707) 130 v 3 _ e
5 "'-.,,'_'.::::'t.,.‘ ‘”l ,”: m' . § "“’; 3 ’“‘ ] ‘."’: ‘:‘ I -8 { -13.6
ELF~SUPPORY ceveey 262! 423, praq s} H Al 3.085! o, 070! ;i 1.8 ! "’

o U 2 B o8 5 5§ ol ol sal »
THERAVICAL /COMUT vl 2me] 2,m8] f o! . 1 1,080 1,167! 53! 33

T 7 f { sl 2,52 2 “,l TY I ,’?!: TOL 3 a1 ! .
"&snmb,'gﬂ 3 E ,.,m: “'mg s : . : z.:oo} 3'"03 2 ‘a= 313: 1 | ;{; : ;;

DEPT OF "55'“'::::"'---..' 3.496! [ S5, 13 s90! | i Ll ] 2,706} o ! -4 5.2

[} « TOTAL eecccecey '57" l-m' 1 i y ] “l‘"' 15 | | ! M | ll.ol

'--.,,.......:"--.,.. i ”’l A3 1. § { lm 16, ] | ] 2.2

NEF e : 13 151} ﬁ‘f ] 1621 3 m= 16, 18,181, 3.z= !

ALL m:;ml ! 3 1831 160! s08! a1} 1,735 186! | 137 2.7
; 498! 20| 20! T 122! Lt SRR HI o ! .
NSTITUTIONAL SUPPORT caveeny 106! 480 i 2! 102, 300! -y 16, 02! 8.2 2.8
or ceee | ! 208, §l 537! ’.‘”i 72! n! :g| ~10.9 ! 11.2 = 5.2

ﬁ. QUTSIDE SUPPORY MR | .'1”' s { ' m! ’“‘ ml I)' “I -9.7 | _3-3 -3

ALL OTHER U.3. ... ToraL .| | 800 8.082] ! i ) Jal ) ke w1 -

ORETGK ool tosteees “1 01! Lo 7,904 7,097 i 205! s, 3.2 j 3.5 s
‘ rmoecreceezse ey m‘ m ml ] 0”7' . ml l l 1.‘ ] :.o "

ELF-SUPPORT .... eeeee) 08 m} 19! m{ 1, 061! et s.770) 0,024} | 1.8 | HE

N Mt B ! ol 0| ) SRS 1. 206] s B |2
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TARLE $-16. — RAL-TINE soct/agwme  atg w 18 SECTORMFE-SMTING 1ISTITVTIONS

- CONTINUED-
L] b
! WNBER AVERAGE ANNUAL PERCENT
AREA AND SOURCE OF MAJOR SUPPORT | . . . . . . . | . .
ogors | oasre | oaem | oaere | aeme | 1m0 | 1w | 19a2 l1975-81 |1e81-82 [1975-82
AGRICULTURAL $CIENCES: | 1 | | | i | | ! !
TR T, SRR ...l asizl s0m ems! eael a3 se0]  sew 67 22 I 2] 18
FEDERAL, TOTAL ..o.ooeeenceee)  1.6370 16250 16700 3,7861 1,752 1,78 1,712 .68 7l 26 3
DEPT OF DEFENSE ........c.0v) 15| 22 15} o 16| 13/ 11} o' -s.0| -18.2; ~1.0
DEPT OF MMS, TOTAL .........] 103 83 69! 5! 104 124 59| 3 -de ! -pse | -133
BIM cecvscrcececane e 7s| “' ”' “' "t ‘!ﬂ' ”l ”l ~5.6 | ~37.7 1 ~11.1
om'“ eetesercoreroseny 2.' 25' !" “l ”' !" ‘l ’l -22.6 § -“-1 | -21.8
MSF .oocccncvaiaromnernnene) 133 108, 75! 8| 74| az! 70! n! -0 ] 14} -8
ML m‘ 'm erevcceceey ‘.“' ‘.‘!’l ‘.’!!‘ ‘|m' ‘|m' ‘.m‘ !.’12' !.m' 2.1 { -1.4 { 1.6
INSTITUTIONAL SUPPORT ........| 2,828! 3,108] 3.166] 3,203 3.a19] 2.30] ez 3503 3.4 I 2] 3a
otHeR ouTSIDE SUPeoRT, TOTAL .| 1.618! 1,767!  1.aze! 170! 18080 2,007 2143 2,000l es | -4 3.4
ML OTHER U.S. coeesoeneneen) 8101 '7eel  T'a78!  1l7eel  so0]  Ceze)  Tae8, 88, 2.7, .3, 1.3
m‘“ exzeccscscatcnecereny ml m' ”“ o' i.m' 1.”" !.‘”‘ !.“!' ‘-1 ' "’2.' f ’-’
SELF-SUPPORT ...ooovovnneeeens!|  2,6320  2,8570  2,683)  2.800)  2,007) 2,047 2,310 a8l -] 32 4
810LOGICAL SCIEMCES: ' ' ! ! ' ! ' ! ! ! '
TOTAL. ALL SOURCES ...........0 36,7980 35.038] se,021] 25,74] 35.e01] 3620 35,299 W212] 2 S I A
FEDERAL, TOTAL ....ovnvneeeeee| 9,951 9,171!  9,92¢! 10,1280 10.780] 10.670] 10,485] 10,004/ 8! -35] .2
DEPT O DESENSE 183! 1480 "133) ol ‘izl " iel T Uiie} 120, 3.4 34, 23
OEPT OF WS, 101 oy, mal e 7700 o888l 7,008 7,860 7,198 7.071; 6087, -3 -2, -
I «ovoareennnnernnnnnios] 07160 612701 614281 elg2¢] 6,979 6,803 6,787 6,689, .2, 1.7, ol
oTMeR'WELooiiiiIllllll Trswsl  USoel  tasol  TS21l  serl  Twes) ase o as <11 112 -8
NSP gensrensoiernnrrnnioons) 9210 1,000 11300 1,193 1,337 1067 1,08, 1070, 24, -1.3,; 2.2
AL OFERFEDERALTLITIIITIL 1,573)  1is07)  10TTe) 1,887 1l0T7]  2.14s 2,082, 1,017, 48, 7.9, 29
INSTITUTIONAL SUPPORT ........! 13,922) 14,525) 15.0m) 14.827] 14,090 15,484} 15,608, 1s,768) 30! 10} 1.8
oTHER oUTsioe swromy, ToraL .| 2.288 2.9l 288! 274 2am| 272 2,70 30601l 33l 16| a3
ML OTHER U.S. ..vvenceeeo|  1,6510 17881 10e8s)  2,761] 1,782 1,744 L6717, 1,98, .3, 8.4 2.7
TGH covnnrennvnrnnenenen)  634) TTTT&L TBED, ol 1loss] es1] 1066} 1,075 90, 8 T8
SELF-SUPPORT .......cccevenens) 8,637 0.523}*3.m{ sl r0m! eral eesa) e2m) a7 25 -
mum SCIENCES: | i | Akl | ! | | { | | i
TOTALY ALL SOURCES ...........| 16,308) 11.519] 19.122] 20,388} 21.800] 2257 22,7 n,200 sel s3] 38
FEDERAL, TOTAL ........c......] 60000 69760 7,918 7.702] 8,000 8,205 n2l el el el s
DEPT OF DEFEMSE ............] ‘143 136, 185 ol Tfimol 1Sl iy 19y 42 S8, 4.4
DEPT OF bes, TOTAL L.iilllll s.270!  se2e! 6 A2] e7e2] 7,170, 6188, S22 4078 11, <180 1.2
MIM cceceeacecevrcrccecens .2 ) !.ml ’l.‘ m' ”' ’”' 1.103' !.,“' -2.0 i 16.4 i .5
oTMeR T TITIlllllllll dlozel  als33) s.sael  s.am 6,25 5,289 451, 3% 13 2.7, -0
SF ...uiuiooiaiiiinnienenes 32! ! o7/ 57! so! a0l %! a1l 200 139! 26
ALL OTMER'FEDRRAL TILIIIIIID 938l ser]  t01]  sda)  eso] 1.847] 1,881 1,208 22.6 -35.8, 11.8
INSTITUTIONAL SUPPORT ........| 3,200 3,299 ssul 3.612] s.00) 833) o5 o703, 49! 10 82
OTMER OUTSIDE SUPPORT, TOTAL .| 873l e22! 1,008 1.ae6 1202 1.210] 1268 .29 es! 25 s
ML OTHER U.S. vv.oioeen--o.) 6030 6311 “'eso] 1.dee; ~'7%4) 725 a2, s 5.3, 33, 30
ERGM «oeverennvnrnnnnennn) 2000 291 35E, ol  483] e85 48] as0; A7 1a T
SELF-SUPPORT .......... coeeeeel 60680 69240 7.228) 7. caee! s s0mel seesl s -3 55
YOTALY ALL SOURCES ...........| 19,710] 21,053! 21,230] 20,603} 20,718} 21,572, n,ss! a6l 185! 18] 10
FEDERAL, TOTAL oooevveeenen..t 43260 a0l 3om! 303! 24261 3.88 2,803 22890 6.5 ' -200 1 -8.7
DEPT OF DEFEWSE .......0.o..] 136 T140; (187 ol ‘1s0l izl il M 6 -18.0 2.3
DEPT oF #s, Torai -J11l0l0i!  3,a30l  z973)  2.a22] 2,906 24811 1870 1,632, 1,305 -10.3 -30.0, -1I-]
BIH vrvsrennnnemnnennoel  iazel 12670 100770 o83l 3078] 1,000, B%s, 723 1.4 -19.3 o2
otHER WS LIIITIIIIIIIIINL al7nel  nU70e!  3less] 10823 1,406 Teel,  TaA, 580 131 40 <14
Wl Tarel Ty ey e By By 1 I S T I X
AL OTRER FEDERAL 101010000 b %8l T2el 03] s  vos;  BTep 663 1.8, -24.6 25
INSTITUTIONAL SUPPORT ........ D oeosel  n38) 7sml 7.8l r.em2) 7.as3) 8601, se01l 36! 0] 22
omEr ursioe susor, ToraL .| p.me!  127al 12l 1602l 1m0 LAWY 190! 1,39 s0] -84 22
ALL OTHER U.S. ....o......... 1,104 1,190, 1,186, 1,602, 1,23, 1,31, 1.4, 1, I aa ] 47, 2.4
FOREIGN ....o.covrececonnne) a2 se) 106 ol i3] 'né) 5 3l -us) -7y -6
SELF-SUPPORY ....oounvneenenn.l  T,2040 701 8818} 7.725]  s.e1e] 9007 s.ex! s8] 28! 0] 29
SOCTAL SCIENCES: i ! | i ! | ¢ | | i |
FOThe SCATL SOUMCES ...........! 49,505 as,857 e9,105! 48.200) s0.423] s1,3m| s12100 svom| 6 I w2} -a
FEDERAL, YOTAL ...coo.ne..) 5,782 S,806) 57000 s.5700 s.ee1] s.usl as1el 378 -390 -6l ! 5.8
DEPT OF DEFEWSE ..ooiilllll TT2eel  T2e80 U303 ol T3l T'edl sl s 24| 43, 1.8
DEPT OF Ms, Tovai -o.iilll)  a.8oal 2,228 2217 2,28 2.2 147 1,200, %29, -10.3, -2, -13-3
NN Ll e RIS M e 348, 0, 30N M%7 -8 -5 8.2
s ........ erssonee 1..”‘ "m‘ !"10| "7“' 1. § ’nl § ”" °l3.° { -30.4 t -15.7
NSF ... isoiie sovnvenencns e19!  'sesl ‘sl szl sl sa3l esy, 30, A1, -2 -T-8
ALL OFFER FEDERALDIIIIIIIIID 2,326 2.502) 2,609 2,030) 2.3%0] 2825 2.%0%, 2.2%, 1.2 102, -3
INSTITUTIONAL SUPPORT ........0 16,90 16,533] 16,766] 16.865] 18,472] 18,087] 19,812} w.617] 29 I S X
oTHER auTSIDE suPeoRi, ToraL .| 3,030 3629 3,00l 3570 3773  e.0s1 a0 eaml 2l -8l 2.0
ALL OTNER U.S. ©ennoneeneeoi] 2840 233000 103! 30570 2i000} 1,92 1824 LA, 4.8 X S X
FOREIGN «oooovoonencnnnn. el 3AB9) 1,319, 1,562 o 177 2,123] 2.3%4] 2,303] 122 -3.0, 9.9
SELF-SUPPORT .................| 23,726 23,00) 23,00} 22.204] 22,17] 23.183] 22,9 neml -s5! w7} -1

® LESS THMAR 0.05 PERCENT CHANGE
SOURCE: MATIONAL SCIENCE FOUNDATION




TABLE 8-17. ~ FULL-TINE SCTEWCE/ENGINEERING GRADUATE STUDENTS 1N DOCTORATE-GRANTING INSTITUTIONS
BY AREA AND TYPE OF NMAJOR SUPPORT: 1975-77 AND 1979-82 )/

]
| mmsER | AVERAGE AMLAL PERCENT
AREA AKD TYPE OF MAJOR SUPPORY : i . : , { CHANGE
1] L B
{ 1978 : 1976 so77 } 1979 } 1980 } 1981 1982 ixns-n 11901-82 {nw
+ + + t -+ +— ¢ +-
TOTAL, ALL AREAS: { : { : } { :

TOTAL, ALL TYPES } uo.m} 214,009/ zn.u:{ 223,400 230.686! 234,371! 297,676) 18! 1! 1.8
FELLONSHIPS AND TRAINEESNIPS 000 0000) 38,812 37,408, 39,200, 39,066, 38, 2,679} “36.1%! -] <l -0
RESEARCH ASSISTANTSMIPS ..............] 40,136! A2,717 43.8% 48,410, $0.815 51,95¢! 82,00, a.el 3! 3.8
TEAGHING ASSISTANTSNIPS |0 0000000001 a703as] aa0312] o8.665] e9.588 81,862 33,824 5,221 23] 48 { 2.5
OTNER TYPES OF SUPRORT ...............| 84,025] 85,575 85,689 86,345, 89,100, 90,914 93.235 1.3) :.s{ 1.5

ENGINEERING : | | | ! I I I I
i ! I I { I I I

TOTAL, ALL TYPES ; 37,083 u.tui n.ou{ 29,7000 a2,300! as,203! a.m= 3.4l 86! ol
T anssiirs ano Thaimikinass o oooitirl Tares2l eve3s! ave9s! “acansl aceas! sios7] 54 1.4 77l 2
RESEARCH ASSISTANTSHIPS : 10,987 n.m} u.m: 12, n.oni u.m} u.e:s{ 5.7} 1.3 | a2
TEACHING ASSISTANTSHIPS oovvvvvvrnnon.) 5398l "8l602! “si768! “6.835) 7,260, 8,186, 68,989 7.21 e8! 7.6
OTHER TYPES OF SUPPORT : 16,068 u.m} u.m} 15,884 u.m} n,su} zo.oug m{ 16.4 { 32

PHYSICAL SCIENCES: ! ! ! ! ! ! I
i I i i i i i

TOTAL, ALL TYPES ....oo.ooeeeseeeennnene] 20,2760 23,5821 21,7011 21,781 22,299 22,403 23,3s! 10l 34! 13
T iary w0 TRaiuEEsHipe ooooot! “2i2es! T2i301! “2leral “aan! “2i1as! 22w 2l =) 1! .2
RESEARCH ASSISTANTSHIPS ..............| &.441] &,784] 6,806 7,710 s.ae0! 8.825! wess! a8l 200] e
TEACNING ASSISTANTSHIPS ..............| 10,185, 10,302, 10,120 9,572 9.m= 0.915} xo.m} -.s{ 8.1 : .
OTHER TYPES OF SUPPORT ...............| 2.603] 2,296 2,334 2.228) 1922 1.866; 2,006 4.1 15 -2

ENVIRONNENTAL SCIENCES: ! ! ! ! ! ' [
I i i I [ I I

YOTAL, ALL TYPES o.eevoeussesmencnnnnnnn a.m: ’,528! v,847! 10,037] 10,112 1o.m} 10, 747! 23l a0 2.6
FELLONSHIPS AND TRAIWEESHIPS ......... izl 1000 1379l t0es] 1,005 1,060, 1,18 20l 4! 2.3
RESEARCH ASSISTANTSMIPS ..............| 2,838] 2,177 3.219; 3,505, 3,625 3,%0Q, 3,298 29! -3 2.0
TEAGuG ASSISTANTINIPSS L. 201 AN 2l BN PR DA S I

..II'IOI".".-' (] ' [ ] l * [ ] [ ] l [ ] l [ ] l L] l ” l .
MATHEMATICAL/CONPUTER SCIENCES: : } } ' ! | g } }

TOTAL, ALL TYPES «oonveuerevvecnneennnnnl u.xzs} 14,528/ n.ns} 16,377] 15,293 16,126 18,381/ z.z: 12.7 | 3.7
FELLOMSHIPS AND TRAINEESHIPS { 1.321! x.m} 1.271] Caassl 1,283 1,265 x.uo: =7l -2.0 -9
RESEARCH ASSISTANTSHIPS ..............| 1,375] 1528 1,504, 1,615 1790, 1,797, 2,007/ a6l 1202 5.6
TEACHING ASSISTANTSHIPS _..000lllilill ejamal  6,578)  6.3a5 6,408, 4,786, 7,287 7 788] RIECXE 2.6
OTMER TYPES OF SUPPORT ...............| &,938] 5,142] 4,855 4759, 5.424; 5,787 71! 27 133 5.4

AGRICULTURAL SCIENCES: ! ! ! ! ! ! ' ‘ !
I i I { I i i I I

TOTAL, ALL TYPES 0 el e.08l el eaes!l sseol eevel sl 23l -2l 18
FELloNShIPE ARD TRATNEESHIPS oooonoiiil Tgey!  ras!  "scs! '104.} "173] 814 "804! -5l 2l s
RESCARCN ASSISTANTSHIPS .nooernnveoon ] 3,7100  3,068! 4,071 4,828, 4,523 4,660, 4,613 se!l 100! 3.2
TEACHING ASSISTANTSHIPS +ovvovunovrnn| e91! 783! | Pty | 807 ! 2.6l 1211 2.9
OTHER TYPES OF SUPPORY } 3.230} a.m} 3.511{ 3.‘35{ :.ns} s.as! 3,35 x.o; -1.3 } .

SIOLOGICAL SCIENCES: ! { ! } { } } :

T0TAL, ALL TYPES { u.m{ a.m{ 26,023 a.u:} s.mt 25,290 :s.m; 2 -a } .2
FELLOMSNIPS AND TRAIMEESHIPS L.11111II1 Taie7s] a.02sl 8,163, 8,368, 2,0m, 7,30, 7.an! sl -9l s
RESEARCH ASSISTANTSHIPS ..............| .787) 7,687 7.992, 9,208, 9.517; 13.178 v.815! 6.9 5 5.8
TEACHING ASSISTANTSNIPS .......00000000  8.837]  9e.101) 9,159 8,83 9,088, 4.008 9,143} 3 s 5
OTHER TYPES OF SUPPORT ...............| 10(506] 10,627] 10,707 w418, 3,921 ss%) sl 23 ) -

HEALTM SCIENCES: I | ! | | ! ! |
i { i I i | I |

YOTAL, ALL TYPES «.vvoosvnnensenneeeese) 16,3280 12,8000 19,122] 21,309] nsml aam! nael  sel sa 8
FELLONSMIPS AND TRaIMEESRIPS C.o01li00 Telsml euser] r.eas) w365 8.3, 7.7, 6.0 30l -1z s
RESEARCH ASSISTANTSNIPS «c.ooovvvnnnnn| 825! sizl 1018l Lml 1leTal  naesl 1, 0.4 3.4 4
TEAGHING ASSISTANTSMIPS ..ooovvvnononol 1,698 3,686l 1880, 1,023  2,02¢;  1.997, 2.106 2.8l 85 3.2
OTHER TYPES OF SUPPORT ........LLllllll 7i2enl  sizve]  aisee 10,070 10,9%0) 210120] 10,7e] 73] <25 | .

PEVCHOLOGY 1 | I I | i i i 1
i | i ] I I 1 I I

YOTAL, ALL TYPES «..vvvrreuecceeeeeecee) 19,7300 20,0330 21,2000 20,718) 21,872 2.5l nael sl a8l e
FELLOWSNIPS AND TRAINEESHIPS .........| aarel “aanl ey 3,600, 3, 26kl 2071l sel 18 59
RESEARCH ASSISTANTSMIPS ..............| 2,213] 2,248] 2,300, 2,335, 2.3%; 2.841, 2.9/ 3l sa 1.9
TEACHING ASSISTANTSMIPS oooovnvnvonen ) 6008l aimael  4,2130  4.2120 4,411 4,594 4,574 1ol S 1.6
OTHER TYPES OF SUPPORY ........ceccces s.m{ xo.'m} xo.m} 10,8713 11,379 n.mg 13,122 3.7{ a 3.2

SOCIAL SCIENCES: ! ! i i ! ! !
{ i i I { f i I

YOTAL, ALL TYPES «ooevesonecezornnennnne] 9,505/ a,587) w,188! s0,420] 51,300 n.m} #9.009! s e ! -.1
FELLONSHIPS AND TRATNEESHIPS ... 1lll0 Te.083) 8.8771 s.moe; 9,324 9.3W; 5.0, .04, 13 e | 2.8
RESEARCH ASSISTANTSHIPS ..............| o, 90! s§.028] s.087, s.200, 8.2, 5.2, &9, ol s 1
TEACHING ASSISTANTSHIPS ..............) 7,793  7,9881 3,008 8,75 8,952,  9.436 s.¢23! a3 s 31
O“ﬁl "FES 05 ”m' --.----.----o-.l ﬂ.“’l “.ml ""“' “.m' 17.7”| n-u‘l “I’n' "‘ .‘" ’ -t,

1/ OISTRISUTION BY TYPE OF MAJOR SUPPORT NAS MOT REQUESTED iN 1978.

SOURCE: WATIOWAL SCIENCE FOUNDATION 55
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T . — G T e e T SRR BT R 1

! H u.s. cITIzEmS
FIELD ToraL | stack | anEmicam| As1AW/ I owgre | FOREIGN
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TNSF Form 411 (1103) CORM APPROVED
OMB No, 3145-0015
Expiration Dete: 7/31/84

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20850

SURVEY OF SCIENTIFIC AND ENGINEERING EXPENDITURES
AT UNIVERSITIES AND COLLEGES, FY 1982

Organizations are requested to complete and return this
form to:

NATIONAL SCIENCE FOUNDATION

1800 G Street, N.W., Room L-602

Washington, D.C. 20550

Aftn: UNISG/R&D

This form should be returned by February 1. 1963.
Your cooperation in returning the survey questionnaire
promptly 18 very important.

Ttis intormation is solicited under the authority of the
National Science Foundation Act of 1950, as amended.
All Information you provide will be used for statistical
purposes only. Your response is entirely voluntary and
your fature to provide some o ail of the information will
in no way adversely affect your institution.

All financial dats requested on this form should be  ang integrated operationalty with the clinical progams of your medical schools.
reported in thousands of doliars; for exampie, an 6x-  Exciude data for federally funded research and development centers (FFROC's).

Please correct if name or address has changed

penditure of $25,342 should be rounded 10 the nearest A separate is included in this package if your institution administers
thousand doflars and reported as $25. an FFRDC. if you any questions pisase contact Juith Coskiey or Marge
Where exact data are not svailable, estimates are ac-  Machen |

ceptable. Your estimates will be better than ours. Financiel for your institution’s 1962 fiscel yeer.
include data for branches and ail organizational units - .
of your institution, such as medical schools and agri- month in which your institution’s flace! year begine:
cultural experiment stations. Also include hospitals or 4 6 6 7T 8 9 10 11 12

cincs owned. operated. or controlled by universities,

hours were required to compiete this form?

Date Submitted _

Scope:
This survey colects data on expenditures b
and engineering. Definitions used are ¢
aexpenditures by source of funds and
reported in items 1 and 2 that went for e, fiygchas
expenditures for tacilities and aquipment for hgiba:

mmwwmmwfmmmm
OMB Circular A-21, revised July 23, 1982, Items 1 and 2 ask for current fund
Sonce/engineering. item 3 collects data on that portion of current fund expendiu:-s
ofmmﬂcmdmmmgmhoqulpnm.MmlmmuaGmmual
. development, and instruction by source of funds and fieid of science/engineering.

Definttions:

1. Research and Development (R&D)}. mommdmmbmma"mnmmweh“asdemndm&cﬁona.tb.o!
OMB Circular A-21 (mm;.nmmumommummmmm“mmwwmmm R&D includes
M“WM“M(WWWNMWWWIW“MM"
lmMWMmMMdMMW).

a mn.wmmmmmmmmmwm.wudmau
either basic or applied, according to the objectives of the investigator.

t mmuwmumkmuummmm.dnmdmammwmmmm
mm,m.mummmwmdwwm.

2. Current fund expenditures. Expenditures of funds avaiiable for current operations. Such expenditures include afl unrestricted gifts and
rmmmwmmmmmmmmwmrmmm”m.

3 cawm(mmm-mmn.Awmmmumuxma.tauouacummm {revised)
MMMGNMMNMhWRMM.Wu.WWMMnnidaolnmex-
mmwwmmmqwmdmmmemMMMm«morepefunn:
bwtinﬂﬂmnybem.mwmwww.

PLEASE TYPE OR PRINT TITLE AREA
NAME OF PERSON SUBMITTING THIS FORM CODE | EXCH NO. EXT
|
NAME OF PERSON WHO PREPARED THIS TITLE AREA
SUBMISSION (¥ different from above) CODE} EXCH.] NO EXT
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instructions for items 1 and 2

Separately budgeted research and development (R&D) includes all funds expended for activities specifically organized to
produce research outcomes and commissioned by an agency either external to the institution or separately budgeted by an
organizational unit within the institution. include research equipment purchased under research project swards from “cur-
rent fund” accounts. Also, include research funds subcontracted to outside organizations. Exclude training grants, public
service grants, demonstration projects, and departmental research expenditures that are not separately budgeted. Also,
exclude any R&D expenditures in the fieids of education, law. humanities, music, the arts, physical education, tibrary sct-
ence. and all other nonscience fields.

a. Federal Government. Report grants and contracts for R&D [including direct and reimbursed indirect costs| by all
agencies of the Federal Government.

b. State and local governments. include funds for R&D from State, county. municipal, or other local governments and
their agencies. Include here State funds which support R&D at agricultural experiment stations.

c. Industry. Include ail grants and contracts for R&0 from profitmaking organizations, whether engaged in production.
distribution, research. service, or other activities. Do not include grants and contracts from nonprofit toundations
tinanced by industry; these should be reported under All other sources (line 1175].

d Institutional funds. Report funds. including indirect costs. which your institution spent for R&D activities from the
following sources: (1) General-purpose State or local government appropriations. (2] general-purpose grants from
industry. foundations, or other outside sources; (3] tuition and fees: (4] endowment income. In addition, estimate your
nstitution's contribution to unreimbursed indirect costs incurred in agsociation with R&D projects financed by outside
organizations, and mandatory cost sharing on Federal and other grants. To estimate unreimbursed indirect costs.
many institutions use a university-wide negotiated indirect cost rate multiplied by the base {e.g.. direct salaries and
wages. etc.) minus actual indirect cost recoveries. If your institution now separately budgets what was praviously
classitied as departmental research, these data should be included in line 1161.

e All other sources. include grants for R&D from nonprofit foundations and voluntary heaith agencies as well as from all
other sources not elsewhere classified. Funds from foundations which are affiliated with, or granted solely to your
nstitution. should be included under line 1160, Institutional funds. Funds for R8D received from a heaith agency that
is a urit of a State or local government should be reported under State and local governments (line 1125}. Aiso
include gifts from individuals that are restricted by the donor to research.

ITEM 1. CURRENT FUND EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND
DEVELOPMENT IN THE SCIENCES AND ENGINEERING, BY SOURCE OF FUNDS,

FY 1982 (Include indirect costs)
i (2
Total Basic research
Source of funds
{Doilars in {Percent of
thousands) column 1] CONFIDENTIALITY
a. Federal Government 1110 |$ Information receved
SR L ——— % | from individual insti-
*b. State and local governments 1125 Basic research is tutions in lines 1161
O e St directed toward an and 1162. or esti-
c. Industry 1150 increase of knowl- mates for basic re-
e — e - .-} @dge. it is research search expenditures.
d Insttutional funds 1160 where the primary will not be published
i b .| @im of the investi- or released; onty ag-
(1} Separately budgeted 1161 getor is a fuller gregate totals will ap-
e . RS S S _ . . ] xnowiedge or pearin publications
{2} Underrecovery of indirect understanding of
costs and cost sharing 1162 the subject under
i J study rather than a
. e e e e mmm—e vt rrem vrr e e v e ey - ...._._-.._..._...1»..___ — sw'c app“ca'ioﬂ
e. All other sources 1175 thereot.
f. TOTAL (sum of a through e 1100 |$ .
— .. (4]

‘Compined data cel [See instructions for band e].

Total R&D expenditures reported in line 1100, column {1} and line 1400. column {1} should be the same.
Federally financed R&D expenditures reported in line 1110, column (1) and line 1400, colurnn [2] should be the same.
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ITEM 2. CURRENT FUND EXPENDITURES (TOTAL AND FEDERALLY FINANCED| FOR SEPARATELY BUDGETED
RESEARCH AND DEVELOPMENT, BY FIELD OF SCIENCE/ENGINEERING: FY 1982 (Include indirect costs)

Doliars in thousands)|
Field of science/engineering o mTom! o -(21 Federal
ENGINEERING (TOTAL) 14101 §
{11 Aeronautical & astronautical 1411
_ (2‘ Chéfﬁ.égs I P —— “{2 e e m
| {3) Ciwil - - 14]34 — '-
(4] Eleétnc‘al ) ) 14-14L
(5] Mechanical ST T T T s
(61 Other R we| )
PHYSICAL SCIENCES (TOTAL| 1420
{1} Astronomy 1421
(2] Chemistry ’ 1422]
(3| Physics I K77*) B
(4) Other | 1424
ENVIRONMENTAL SCIENCES (TOTAL| 1430
{1} Atmospheric 1431
(24 Ear(h sc:encés | ) 1432 i
(3; Oceanograpﬁy _ ] F14§3 N o
(4] Other | 1aza|
MATHEMATICAL AND COMPUTER SCIENCES (TOTAL| 1440
{11 Mathematics 1441
{21 Computer sciences 1'44'2» S
LIFE SCIENCES (TOTAL| 1450
{1} Agricuitural 1451
{2} Biotogical 1 1452~ i
{3} Medical ’1453_
{4) Other ‘""1‘-5';’ )
PSYCHOLOGY {TOTAL | 1460
SOCIAL SCIENCES (TOTAL} 1470
{1} Economics 1471
{2} Pohtical sCience 1472
{3} Sociology 1473
(4} Other -1.47-4
OTHER SCIENCES. not eisewhere classified (TOTAL | 1480
TOTAL {sum of a through h| 1400

*Pi EASE EXCLUDE from your response any RED expenditures in the tieids of education. law humanites.

music, the arts physcal @ducaton. hibrary sc.ence, and ail other nonscence telds




fTEM 3. CURRENT FUND EXPENDITURES FOR RESEARCH EQUIPMENT (TOTAL AND FEDERALLY FINANCED| FOR
SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT, BY FIELD OF SCIENCE/ENGINEERING: FY 1882°
|See page § for instructions. |
Doliars in thousands)
Field of science/engineering ‘{.‘-).fdt'a.li_m 1 “(é; Fed;ril
a. ENGINEERING (TOTAL| 1810] 8 | s ;
{1} Aeronautical & astronautical 1811 i
2 cromcal et A e Mia;é‘w ) .
(3[ Civit | - | - ; 1813 {
14) Electncal‘ | A . - D h18'1‘4}
{51 Mechémcai o - - "-ﬁ1é15¢
6 Omor U .*L‘é‘.éq-... . | ‘
b. PHYSICAL SCIENCES (TOTAL| 1820 | e
(11 Astronomy 1821
{21 Chemistry - 182é
{3{ Physics ' - 1“_82‘?: » - ‘
(4] Other - © 0 lreasl
¢ ENVIRONMENTAL SCIENCES {TOTAL| 1830 RO
{1} Atmospheric 1831
{21 Earth sciences . 1832
131 Oceanograpﬁy - - 1833“_“ . 4
(4] Other | | -1'8344
d  MATHEMATICAL AND COMPUTER SCIENCES (TOTAL| 1840
{1} Mathematics 1841
{21 Computer sciences | o | "1842
e. LIFESCIENCES {TOTAL| 1850
{1} Agricultural 1851
{2] Biological a . | ..{}_1852‘
Ky Med-'ca! - . | 18521rL ) y
{4} Other 1854
f PSYCHOLOGY (TOTAL| 1860 _ A
9. SOCIAL SCIENCES (TOTAL| 1870 e
{1} Economics 1871
{2 Po!uivé;l sc;eﬁce S 18-72m -
31 Sociotoay e gl
{4) Other o - | 1874 ] ) i -
h. OTHER SCIENCES. not eisewhere clasetied (TOTAL| 7] DR
+  TOTAL {sum of a through h| 1800 . T eRSTe
“Luttent tund expendiures sn each held tor scientdic rasearch equipment shouid be a subset of the Totatl’ —
g Federal column reported ;m tem 2
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item 3 Instructions

Please report that portron of current fund expenditures reported in tems 1 and 2 that went for the purchase of r@search equipment This
mcludes all research equipment purchased under sponsored research project awards trom current fund accounts

. e e e mre - = e oMb an o o o A =~ b T e o e

1

NOTE: These reswch Wfﬂum are not to be included under capital expemmesmpmed n ;fem 4. ‘

SO —— —— i

For column ('H' report current fund expenditures for R&D from w;um: Federal Government, State, county. mﬁmﬁdht. or ather gov-
ernments and thew agencies (including State funds supporting R&0 at agricuitural sxperiment stations|; industry, institutional tunds, and
private toundations and voluntary health agencies. individuals. and associations.

For column (2] include funds from grants and contracts for R&D sponsored by agencies of the Fedeoral Government.

item 4 Instructions

Please report expenditures for facilities that were in process of compieted during FY 1982

Capital expenditures tor facilities and equipment include the following: (a} Fixed equipment such as built-in equipment and
furnishings: (b} movabie scientific equipment such as oscilloscopes and pulse-height analyzers; (¢] movable furnishings
such as desks; (d) architect's fees, site work, extension of utilities, and the building costs of service functions such as
integral cafeterias and bookstores of a facility; (e) facilities constructed to house separate components such as medical
schools and teaching hospitals; and (f] special separate facilities used to house scientific apparatus such as accelerators,
aoceanographic vessels, and computers.

Expenditures for administration buildings, steam piants. residence halls, and other such facilities should be excluded
unless used principally for research, development, or instruction in the sciences and engineering. Land costs shouid be
encluded. Also exclude scientific research equipment purchased under research project awards from current fund
accounts that are reported under items 1, 2, and 3.

ITEM 4. CAPITAL EXPENDITURES FOR FACILITIES AND EQUIPMENT FOR RESEARCH,
DEVELOPMENT, AND INSTRUCTION, BY FIELD OF SCIENCE/ENGINEERING
AND SOURCE OF FUNDS: FY 1982

(Dotlars in thousands)
Field of science/engineering Total Federal I' Al other sources
{11 (2 31
a Engineenng R Tols T Te T 1s :
b Physicalsciences ... ... R T (P A
¢ Environmentaisciences . ... ... .......... 730 | ) "
d Mathematical and computer sciences ... ... 174.0 4. e b
e LioScINGes ... ... 1 i im0 | .
t Psychology = ... ...... L 760 | SUR S
g SOCIAISCIBNCES . ... ... eiaen 70 | ] -
h. Othersciences. N8.C ... ................. 1780 | i R
i Total{sumofathroughh} . ... .. ... ...... 1700 |'$ s s
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\
ILLUSTRATIVE DISCIPLINES'
a Engweering
i1l Aeronautical 8 astronauticed .. . ................ Aerodynamics, 8ergspace, space technology
{2 ChBmwCaE .. ... .. .. ... i Ceramic, petroloum, petroleum
13; Cavel N Architectural, hydrologic. marine, sanitary and environmental, structural
transportation .
4; Electrical e Communication, electronic, power
(5) Mechamcal .. . . ... ... ciieieeeien mechanics
61 Other A A.gricultural, industrial and management, metallurgical and materials. mining.

-

Physical sciences

111 Astronomy . e e
21 Chermustry e
131 Physics . N
4] Other

¢ Frvironmental sciences

11 AtMOSPRENIC . .. . . e e
2. Earth sciences e e

(3 Qceanography
A Qther e e

a Mathematical and computer sciences
St Mathematcs

Ao Computer sciences L L

{ e SCIO0NCOS
U Agnacultaragl

-
-

L Biotoqeal . e

4. Medat

4 Other
£ yhotogy
a0 SO0 WLenees
U Eounonids
Pobtical sCence
PoS000l0gy Ce s

4 Othet

v (R SIeNCeS. N e . . e

nuciear, ocean engineering systems, textiie, weiding

Astrophysics, optical and radio, x-ray, gamma-ray, neutring
sGlances (exciude biochemistry)
structure, optics, plasma

.. Used for multidisciplinary projects within physical sctences and for disciplines not
soparately

requested

v

Aeronoiny, solar, weather modification, wmmy

. geophysics ‘
Used for multidisciptinary projects within environmental sciences

... Algebra, analysis, applied mathematics, foundations and logic, geometry, numer:cal

analysis, statistics, topology
Design, development, and application of computer capabiities to data storage and
manipulation, informsation science

.. Agricultural chemistry, agronomy, animal science, conservation, dairy science.

cmatty radiology surgery, mm"ndbim'mmw pharmacy

.. Used for muitidiscipiinary projects within life sciences
. Anima! behavior, clinical. educational, experimental, human development and per-

sonality. social

.. Econome(ﬂm imternational, industrial, iabor, agricuitural, public finance and tiscal
.. Rogbndﬂudbs.mmmﬂnmnm international reigtions, legal systems,

political theory, public administration
Comyparative and historical, complex organizations, culture and social structure,
, group interactions, social problems and welfare. theory

demography
.. History of science, cultural anthropology, lingistics. sociceconomic geography

To be used when the muitidisciplinary and interdiscipiinary aspecis make the
classification under one primary field impossible

Al see enciosed ~“Crosswalk” between NSF field of scienc./engineering codes and the NCES Classification of nstructional Pro-

geama (NCES BY-3234

eattutians with schools of veterinary medicine should distribute RED expenditures among the appropnate discipiines (agricuitural,
iyl giid medical| rather than only in medical sciences.
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NSF FORM 724A (11-82)

OMB No. 3145-0074
Exp. Date: 12/31/83

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1983

Organizations are requested to complete and return
this form to:

NATIONAL SCIENCE FOUNDATION
1808 G Stroet, N.W., Room L-882
Washington, D.C. 20556—Attn: UNISG

This information is solicited under the authority of Sec-
tion 3 {a] (6) of the National Science Foundation Act of 1950,
as amended (42 U.S. Code 1862 {(a) {6])). Your response is
entirely voluntary dnd your failure to provide some or all
of the information will in no way adversely affect your
institution.

This survey requests scientific and engineering
($/E) employment data accerding to institutional rec-
ordkeeping conventions. The completed 1983 question-
naire should be returned by March 15, 1883. Your
prompt cooperation will be appreciated. If you deter-
mine. however, that you cannet respond by March 15,
please notify NSF and request an extension of time.

Please read the enclosed instructions before com-
pleting this form. If you have any questions, contact
Ms. Judith Coakley or Ms. Esther Gist (202-634-4673).
Please complete all columns; estimates by academic
officials will he better than NSF estimates.

All entries should be in whole numbers; please do
not enter decimals or fractions, except in item 3, col-
umns 2 and 3, where two decimal places are optional.

Please correct if name or address has changed.

SURVEY POPULATION

Include data for ALL ORGANIZATIONAL UNITS
OF YOUR INSTITUTION THAT EMPLOY SCIEN-
TISTS AND ENGINEERS., such as regional campuses,
computer centers, medical schools, agricultural ex-
periment stations, and associated research units. Also
include any hospital or clinic owned, operated, or con-
trolled by your university and integrated operationally
with the clinical programs of your medical schools.

. Federally Funded Research and Development

Centers (FFRDC's)

Separate forms have been mailed directly to all
FFRDC's administered by academic institutions. A list
of these centers appears on page 3 of the Instructions
and Definitions.
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INSTITUTIONAL CLASSIFICATION

One example of a

Highest degree granted in the Check] science or engineering Check primary
sciences or engineering one | field in which highest [} administrative control
during 1982-83 degree was awarded of your institution

Doctor's degree, e.g.. Phli).,

D.Eng.orDES. ................. O - Federal O
i'irst-professional degree, eg..
MD.DDS. DVM. etc. ......... O —_— Stale O
Master'sdegree .................... O
Bachelor'sdegree .............. ... 0 ——— Local 0
Associate or other 2-year award . .. .. a
No degrees granted in the sciences
orengineering ................... 0 Private 0
Item Total number of scientists and engineers by highest earned degree
1. and employment status: January 1883
. o o HEADCOUNTSW'_ R
HIGHEST EARNED DEGREE TOTAL FULL 'I'IME1 PART TIME
(1) (2) (3)
b —— — - e —a a—m— - e — . . P e - - . ——— ._—.—‘__r—_ e e — - . —
a. Dactor’s degree, e.g.. Ph. D, D. Eng.,
orDES. oL 2210
h. First-professional degree, eg., M),
DDS. . DVM.etc. ....... ... .. 2220
B DUNURSURDIN S ——
¢. Master'sdegree ............... ... ... 2230
d. Bachelor's degree or the equivalent ... .. 2240
e. Total (sumofathroughd).. .................. 2200 ) ) ‘

NOTE: To ensure proper data comparability between item 1, line 2200, and items 2 and 3

a) Line 2200, column 1 should equal item 3, line 2700, column 1:
b} Line 2200, column 2 should equal item 2, line 2600, column 1;
¢} Line 2200. column 3 should equal item 2, line 2600, column 2.




ltem Total number of scientists and engineers by discipline, sex.

2, and employment status: January 1983
T o HEADCOUNTS T
TOTAL MEN WOMEN
S/E DISCIPLINES' | - I R I A S

Full time | Part time | Full time | Part time | Full time | Part time

{1
a Engineers (total}) ... ... Coog fUTT
(1} Acronautical and
astronautical engineers .. 2611 —
(2} Chemical engineers . ..... 2612
(31 Civil engineers ........ .. 2613
{4) Electrical engineers . ..... 2614 —_ ——
{3] Mechanical engineers. ... 2615
(6} Other engineers ....... .. 2616 1
b. Physical scientists (total} . . . .. 2620 | “‘7"?',‘.,?5’-;.5 Sk S ol sk
{1} Astronomers ............ 2621 ‘
{2) Chemists .. .............. 2622 —
($) Physicists ............... 2623 -
(4) Other physical scientists . 2624
¢. Environ. scientists (total) .. .. 2630 | -
_— T i
{1} Atmospheric scientists ... 2631
{2} Farthscientists .......... 2632 -
(3} Oceanographers ... ... 26843
{4} Other envirton. sci. ... ... 2634
[RB
d. Mathematical and computer £

scientists (total) . ... 2640

{1} Mathematictans {exclude
comypniter scientists) .. ... 2641 . 4o —
{21 Computer scientists
{exclude programmers) .. 2642

— . MRS AL SIVEicy) Hoa e WY ML wroite 0
e, Lifescientists ftotal) ... ... 2650 §. T '"H‘* "q,{»fv; ’f‘, ‘ :,; :
(1) Agricultural scientists .. .. 2651
{2} Biological scientists ... ... 2652

(4] Medical scientists
{seeinstructions. p. 4f ... 2653 L.
(41 Other life scientists ... ... 2654

{ Psyvehologists (total) ... ... 2660

. Social scientists (total)

{exciade historians) .. ... ... 26870
{1} Economists . ............. 2671
(2] Political scientists . ... .. 2672
(31 Sociojogists ............. 2673
{4) Other social scientists , ... 2674

h Total (sumof athrag) .. .. .. 2600

PLEASE EXCLUDE from your respanse any employees in the fields of - *See enclosed Crosswalk hetween NSE's $/F disciplines and the codes in
et Law, humantties musi . the arte, physical education. library  the NUES Classification of Instructional Programs
wotenice ated l other aonscrence frelds

ERIC 372
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Item Total number of scientists and engineers by discipline, estimated fulltime equivalents,
3 and R&D activity: January 1983
Estimated full-time-equivalents (FTE's)
{FTE's devoted to separately
* Total budgeted R&D*
S/E Disciplines headcounts' Total
FTE's® Percent
Number {optional}*
& Engineers{total) ... ... ... 2710 %
{11 Aervnautical and astronautical
engineers ... 71 - —1 - A
(21 Chemical engineers ... ... ... ... i e e R
(3} Civilengineers .................... 2713 : ——t — %
(4] Electrical engineers..... .. ... ... 2714 - — - %
(3} Mechanical engineers ... ... .. ... 2715 S § *
{6] Other engineers ................... 2716 %
b Physical scientists {total) ............. .. 2620
(1) Astronomers .. .................... 2621 %
(2] Chemists ... e, 2722 . ) B
(3] PRYSIGISIS .o 2723 - %
(4] Other physical scientists ... ........ 2724 M
¢. Environmental scientists {total} ... ... ... 2730
{1} Atmosphericscientists .......... .. 273 L el ,:Z'
(2) Earthscientists .................... 2732 e R U A .
31 Oceanographers ................. .. bz K T e TR SR %
(4] Other environmental scientists ... .. 2744 %
d. Mathematical and comouter
scientists {(total) ... ... ... 2740 %
(1} Mathematicians (exclude computer
scientists) .. ... . ... 2741 U SR USRI ¢ *
(2] Computer scientists {exclude
. » 9 [ Ik &
Programme r.s]' ................ coe 2T42 %
e Lifesciendists {total} ................... 2758
(1) Agricultural scientists . ... ........ 2751 .
(2} Biological scientists ... ........ 2752 I .
(3] Medical scientists {see
instructions, p. 4} ... ... .. A X B S e ]
{4) Otherlifescientists ... ............. 2754
L %
. Psychologists {total) ... ... 2760
8. Social scientists (1otal} (exclude
historians) . ...... ..o 2770
{1} Economists ....... ................ 2771 %
(2) Political scientists ................. 2772 .- %
{3} Sociologists .................. ... oy - %
(4] Othersocial scientists ... ..... 2774 o)
h., Totel (sumof athrug} ................. 2700 «l
Lange 200 b 1o should evqual tem 1 line 2200 column | olismn 4 has heen provided for the convenience of those institutions that

estimate the pumber (eoluma 1 of FTE's devoted 1o separately budgeted

Ao Lorcdes alf oo tiaittes, o g teatheng, sepatately budgeted R&D) et o al R&D) attos ttiees by use of o percentage {colomn & inearh discipline

varedis seduadn tepogted iy codumn 1

oo sectinn K i Instractons for definition of “separately bidgeted R&D
sependitures
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CHECK LIST

{ } 1. Are all entries rounded to whole numbers?
Please do not enter fractions or decimals,
except in columns 2 and 3 where two dec-
imal places are optional.

{ 1 2. Dothe data add to subtotals?

{ 1 3. Are all columns completed? YOUR estimates
will he better than OURS. An explanation
of estimates may be noted on s separate
sheet or in the REMARKS.

{ 1 4 Are all branches and components such as
medical school, computer center. agricultural
experiment station. and associated research
units included?

(] 5 Have you INCLUDED all postdoctorates?
{ 1 6 Have you EXCLUDED graduate students?

1982-83 DATA CHECK
{For your convenience)
Please compare your january 1882 survey response with your survey response
for January 1883, particularly for the totals. Please explain below or on a
separate sheet any significant changes. Where possible. indicate any re-
yuired adjustments in data reported in previous years.
1982 1983
Line 2600, column 1. line 2600, column 1.

Total full-time scientists
and engineers

Line 2600, column 2 Line 2600, column 2.

Total part-time scientists
and engineers

Line 2700, column 2. {.ine 2700, column 2.

Total FTE's

Line 2700, column 3. Line 2700, column 3.

Total FTE's in R&D

CONFIDENTIALITY

The National Science Foundation recognizes that
is ahility to gather much of the enclosed informa-
tion would be severely impaired if it could not be
held in confidence. Please indicate helow the num-
ber of any items that you would not supply unless
assured that the source is held confidential. The
Foundation will hold in confidence such inferma-
tiun to the extent permitted by law.

ITEM:

REMARKS

What methads and source records were used for estimating separately hudg-
eted R&D effort?

Please indicate problems encountered in estimating R&D-related activity.

Please circle the month that your institutional data represent fo reflect
academic; year 1982-83 employment.

! 2 3 4 E 6 T fl 9 10 11 12

Are there any significant changes in dats reported in previous years?

How many person-hours were required to complete this form?

PLEASE TYPE OR PRINT o aeal o e
NAME OF PERSON SUBMITTING THIS FORM Ik copg |FAGH NS :
NAME OF PERSON WHO PREPARED THIS gt g AREA} (- . ST

SUBMISSION (H different from above) IITLE copg | EXCH] NO | EXT.
NAME OF INSTITUTION DATE ADDRESS (number, street, city. State, ZIP code)

574

71




NSF FORM 724B (11-82)

OMB No. 3145.0074
Exp. Date: 12/31/83

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY 1983

INSTRUCTIONS AND DEFINITIONS

Introduction

This information is solicited under the authority of the National
Science Foundation Act of 1950, as amended in P.1.. 507 (42 US.C.
1862} (Section 3(a) {8}]. and Executive Order 10521 {March 17, 1854).
All information you provide will be used for statistical purposes
only. Your response is entirely voluntary and your failure to pro-
vide some or all of the information will in no way adversely affect
your institution.

The National Science Foundation requests your cooperation in
completing the attached questionnaire covering the characteristics
of personnel in your {nstitution as they relate to the sciences and
engineering. This form requests employment data in 1982-83 according
to institutional recordkeeping coventions. The questionnaire should be
completed snd returned to NSF by March 15, 1863, if you determine,
however, that you will not be able to respond by that date. please
notify NSF and request an extension of time.

Where data you report in the current survey differ significantly
from those reported in the previous survey, please indicate the
reasons for the difference, such as “opening of new medical achool.”
etc., at the end of the questionnaire in the “Reamarks” section, or on
a separate sheet of paper.

The survey procedures are outlined in flow chart format, (Sen
pp. 5-8.}

If you have any questions regarding information requested on
this form, write or telephone Ms. Judith Coakley or Ms. Esther Gist
at the Universities and Nonprofit Institations Studies Group, Divi-
sion of Science Resources Studies. National Science Foundstion,
1806 (G Strest, N.W., Room L-602, Washingtion. D.C. 20550 {Tele-
phone: {202} 634-4673.] Additional forms. as well as coples of previous
responses, may he obtained hy writing to the above address.

Survey Instructions

1. Survey Population

This survey. conducted annually. covers professional employ-
ment at all academic institutions with a science or engineering
(S/E} program. The institutional response to this survey should
reflect personnel activity in all branches and other units of the
parent institution, including regional campuses, computer centers.
medical schools, agricultural experiment stations, and associated
research units. If any data for any of these campuses are not in-
cluded in yous response to NBF, pleass indicate this under “Remarks”
when submitting your questionnaire.

Federally funded research and development centers (FFRDC's)
are io report their data ssperately from the administering univer-
sity: see the listing of FFRDC's administered by academic institu-
tions {p. 3.}

2. Survey Time Period

The January date referenced in this questionnaire reflects the
midpoint of the 1982-83 academic year rather than the actual reporting
date of data to he compiled for NSF. D)ata reported on this survey
are to reflect a “snapshot” of 8/E personnel employed at a fixed
time during the 1982-83 academic yesr. For institutions reporting on
the basis of central record systems, data should reflect the date
when your files are “frozen™ for annual personnel reports. Many
institutions, especially those with Stste affiliation, use their central
records compiled in the preceding fall of each year to report ta
NSF. You may want to report as of the payroll period closest 1
Octaber 1. 1982, which is the basis for the Equal Employment Op-
portunity Commission’s survey of higher education staff (EEQ-8,
Form 221). Please indicate the reporting month used by your insti-
tution in the space provided in the “Remarks™ section.

3. Professional Employment

The term “professional.” for purposes of this survey, refers to
all persons paid a salary or stipend hy the responding institution
who work at a level at which the knowledge acquired by academic
training equal to a bachelor's degree in science or engineering is
essential in the performance of duties. Many institutions with cen-
tral reporting systems use headcounts of exempt employees, i.e.,
thase employees who are in the exempt categury of the Fair Labor
Standards Act as amended. Exempt employees are not eligible for
overtime payment. Others use EEQ-8 concepts.

Include: S/E pers amel with faculty status. postdoctorates.® and
other professional employees such as systems analysts in computer
centers.

Exclude: (1] Personnel on sabbatical or other leave atatus even
if these personnel continue to be paid by your institution; {2) per-
sonnel employed in branches of your institution located in foreign
cuuntries: (3] unpaid voluntary staff. {4) persons ®unpaid’ hy the
university but paid by the medical school. (5] student health service
personnel: (6) those agricultural extension personnel primarily in-
volved in home economics and 4-H youth programs; (7) administra-
tive officers above the leve!l of depariment chairpersons with titles
such as president, academic dean, dean of faculty. provast, chancellor.
etc., even though they may devote part of their time to teaching
and/ur research; (8) all graduate students.

‘Bome institutions without comprehensive central recotds on the number
of postdectorates base their response to this survey on data gathered in the
office of the graduate dean as part of NSF's Survey of Graduate Science
and Engineering Students and Postdoctoraies.
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4. Assignment of Scientists and Engineers to
NSF Disciplines

Determination of whether professional employees should be
reported in the NSF personnel survey as “'scientists and engineers”
and their associated disciplines is done by mast respondents on the
basis of departmental structures. After particular departments are
selected for inclusion in the NSF personnel survey. respondents
ususlly classify headcounts of all professional employees into various
S$/E disciplines according to their primary or home department of
assignment. Where individual assignments are split into two depart-

- ments on a 50-percent basis. classification into a single NSF discipline
should be made according to institutional conventions.

See the classification of Disciplines of Employment in the Sci-
ences and Engineering, for the broad and detailed 8/E disciplines
of employment corresponding to those shown on the questionnaire.
with illustrative catagories of each discipline (pages 3 and 4.) Also,
for those that use the NCES instructionsal program categories, see
the enclosed “Crosswalk™ between NSF's 8/E fields and the codes
in the NCES Classifications of Instructional Programs (NCES 81-
323). Please note that education, law, humanities, music, the arts,
physical education, and library sclence are not considered 8/E dis-
ciplines for the purpose of this survey. This discipline-oriented
taxonomy is used by institutions that compile their own depart-
mental groupings for this NSF survey. While most respondents
report 5/E headcounts hased on departmental structures, NSF
recognizes that because of the multidisciplinary nature of many
academic activities, degree specialties and departmental assign-
ments may differ (e.g.. a Ph.D. in mechanical engineering may be
assigned to the department of orthopedics.) To promote ease of
reporting and consistency of data among institutions. it is suggested
that where these differences are not significant. all professionals in
the department he assigned to a single discipline. In other instances.
where sizable differences occur, institutional respondents may choose
to repart professionals employed in a single department into two or
more disciplines. For example. an institution may have a single
department of electrical engineering and computer science and
report individuals into two separate disciplines on the NSF per-
sonnel survey according to their degree specialties.

1t is important that respondents include in the survey sclentists
4nd engineers who are appointed to organizational units that are
not part of any academic department. For example, scientists and
engineers employed at a computer center that is not affiliated with
a particular academic department should be included in the sur-
vey In a similar manner an economist in a nonscience department
shauld be reported. The most prevalent reporting practice for these
nonacademic units is to assign groups of individuals to NSF dis-
caplines according to their degree specialties, especially when multi-
disciplinary aclivities are prominent.

5. Medical and Clinical Disciplines

For purposes of this survey, all M.D.'s, D.D.S.’s, etc., with
fuculty or svcodemic appointments are to be reported, including
postdactorates. NSF considers facully status given to physicians.
dentists, public health specialists, pharmacists. etc.. to be an indi-
cator of significant involvement in teaching. clinical investigation,
ur other R&{) activitias.

Exclude: {1} All medical practitionezs,-such as nurse anesthe-
tists. vccupations] therapists, physical theraplsts, interns: (2} scien-
tists ur engineers whose primsry employment is at independent
hospitals even though they may perform some teaching or research
functions for your institution through cooperative agreemants:
{4} unpaid voluntary staff at medical or dental schools; and {4} med-
wal residents unless research training under the supervision of a
senior mentar is the prime purpose of the appointment.

6. Questionnaire Item 1, Highest Earned
Degree and Headcounts

a. Highest earned degree information is most commonly avail-
able in personnel, payroll. or budget files. Most acedemic institu-
tions have a computerized system for updating highest earned degree
data for professioaals, If these files at your institution do not con-
tain degree data. however, these data may be estimated using de-
partmental records.

For purposes of this survey, earned degrees are classified in four
categories: :

{1) Under "Doctorate Degree” include earned degrees carry-
ing the title of Doctor, eg.. Fh.D., D. Eng., DES. etc;
include individuals holding both the Ph.D. degree and sny
other doclorate degree.

{2) Under "First-Professional Degree” include individuals
whose highest earned degrees, e.g., M.D., D.DS8..D.V.M,
etc., are first-professional medical degrees that represent
the completion of the academic requirements besed on
programs that require at least 2 academic yoars of pre-
vious college work for entrance end require a total of at
loast 6 scademic years of college work for completion.
Specifically include in line 2b first-professional degrees
in Medicine (M.D.}, Dentistry (D.D.8. or D.M.D.}, Veteri-
nary Medicine (D.V.M.), Podiatric Medicine (D.P.M.) and
Osteopathic Medicine (D.O.). Individuals holding both the
Ph.D. degree and a first-professional degree such as the
M.D.. should be included in line 2a as mentioned in
{1} above. .

(3] Under “"Master's Degree” include earned degrees carry-
ing the title of Master that are above the bachelor's degree
and are other-than-doctorate os first-professional degrees
reported in lines 2a and Zb.

{4) Under "“Bachelor’s degree or the equivalent” include all
individuals who have successfully completed @ baccaleu-
reate program of studies, ususlly requiring at least 4 yesrs
(or equivalent) of full-time college level study. For the

rpose of this survey. 5-year bachelor’s degree holders
may be included in this category, as well as those who are
considered to have the equivalent in experience, even if
they have not earned such as degree.

b. Headcounts

{1} Fulltime employees are those individuals available for
full-time assignments at the date used for reposting in this
sarvey, or those who are designated as “full time™ in an
official contract, sppointment, or agreement. Detsrmina-
tion of “full-time” designation should be based on institu-
tional recordkeeping conventions and standards. Avoid
double counting; if, for example, individuals sre full-time
employees but their assignments involve more than one

depariment or campus, they should be counted ss one fall- -

time employsee according to their primary or home depart-
ment of assignment (or campus).

{2} Part-time employees are those individuals who work for s
length of time in a day. week eic., defined by your instite-
tion as part-time smployment.

7. Questionnaire Item 2, Sex of Full- and
Part-time Scientists and Engineers

[tam 2 collects dsts on the sex of full- and part-time sclentists
and engineers, chatacteristics which are usvally svailsble in cen-
tral records. Computer programs used to respond to other requests
for employment dsta on women may often be modified to provide
specialized information on sclentists and engineers.
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8. Questionnaire Item 3, Full-Time-
Equivalents {FTE's)

8. The FTE reporting concept should reflect the actual uti-
lixation of 8/E professionals in various disciplines and their involve-
ment in separately budgeted R&D activities. While headcounts are
usually reported on the basis of primary department of assignment,
FTE reporting in various NSF disciplines should reflect multiple
appointments. Far exsinple, an individosl with & 00-pervent sppeint-
meut in clectrical cngincering and & 40-percont appointment in
computor scionoe would be reperted in FTE's in two NSF disciplines
sccerding to the 63-40 percent eplit in departmental assignments.
Accordingly, the FTE concept converts the number of persons with
part-time or split appointments among various disciplines or activi-
ties to an equivalent number of full-time persons, in accordance
with institutionally agreed upon conventions. The number of FTE's
reported in column 2 of item 3 should be equal to or greater than
the number of full-time employees in any given field, using deci-
mals {proportion of 1.00) for part-time employees. Therefore. the
number of FTE's would be equal to or less than the total headcount
in any field. and equal to or greater than the number of fulltime
employees.

The procedures used to compile FTE data vary from insti-
tution to institution. depending largely on the records available.
Generally. there are two categories of records available to institu-
tions —budgeting information describing the allocation of person-
nel resources and/or data reflecting actual rather than planned
utilization of the resources.

In converting S/E headcounts into FTE's, the following method

is suggested.

(1} Categorize headcounts of all exempt employees in S/E
departments, medical schools, agricultural experiment
stations, research institutes, and other institutional organi-
zational units into one of the NSF disciplines according to
primary assignment;

{2} Within each discipline. differentiate employees as being
either full time or part time (according to institutional
practices}:

{3} Calculate the full-time equivalents of full-time 8/E per-
sonnel. Use budgetary or resource utilization records to
repurt S/E employees with split appointments between
departments and/or institutional units, and distribute
these dats according to appropriate NSF disciplines.

{4} Calculate the full-time equivalents of part-time §/E per-
sonne! and merge them into appropriate NSF disciplines.

b. Full-Time-Equivalents in Research and Development {(R&D)

For purposes of this survey, report only the full-time-equivalent .

involvement of persons engaged in separately budgeted reseorch
and development.

R&D activities are systematic. intensive studies directed toward
fuller knowledge of the subject studied. R&D is the same as “orga-
nized research’ as defined in OMB Circular A-21 revised, july 23,
1982. It includes all R&D activities of an institution that are ssparately
budgeted and accounted for. R&D includes both “sponsored re-
search” activities {spansored by Federsl or non-Federal agencies
and organizations] and “university research” {separately budgeted
under an internal application of institutional funds).

Exclude: Time spent by prolessional employees on departmental
research that is not separately budgeted. training grants. public
service grants. demonstration projects, efc.

Estimating the division of time allocated or spent by individuals
in separately budgeted R&D programs is difficult for many institu-
tions. Again, procedures used to supply these dats vary smong in-
stitutions and the extent to which central reporting is feasible
depends, by and large. on the degree to which budget/personnel/
finandal records are mechsnized and linked. Among the procedures
used hy varfous institutions are the following:

U-1

{1) Using some gonerally held criteria at the institutional or
depariments] levels (i.e.. three-fourths for instruction.
one-fourth for research];

(2) Estimating separately budgeted R&D involvement or assign-
ment obtained from payroll records. personnel records. or
from employee contracts (i.e., salaries paid from separately
budgeted R&D funds msy be compared with toial academic
salaries of individuals);

{3] Asking research administrators, depariment chairpersons,
or heads of other organizational units to furnish estimates
of separately budgeted R&D involvement.

{4) Using faculty activity analyses in institutions where these
are regularly conducted. and differentiating separately
budgetad R&D activity from departmental research activity.

Federally Funded Research and Development
Centers (FFRDC's)

For purposes of thia survey. FFRDC's are defined as R&D orga-
nizations exclusively or substantially financed by the Federsal
Government and administered on a contractual basis by educa-
tional institutions or other organizations. The following is a current
list of FFRDC's administered by universities and colleges:

Ames Laboratory

Argonne National Laboratory

Brookhaven National Laboratory

Center for Naval Analyses

Cerro Tololo Inter-American Observatory
E. O. Lawrence Berkeley Laboratory

E. O. Lawrence Livermore Laboratory
Fermi National Accelerator Laboratory

jet Propulsion Laboratory

Kitt Peak National Observatory

Lincoin Lahoratory

Los Alamos Scientific Laboratory

National Astronomy and lonosphere Center
Nationa! Center for Atmospheric Research
National Radio Astronomy Observatory
Oak Ridge Institute of Nuclear Studies
Plasma Physics Laboratory

Sacramento Peak Observatory

Stanford Linear Accelerator Center

Classification of disciplines of Employment in
the Sciences and Engineering. lllustrative sub-
fields include:

ENGINEERING

Asronauticel & Astrenomical: asrodynamics. serospace. space
technology.

Chemical: ceramic, peiroleum, petroleum refining process.

Civil: architectural, hydraulic, hydrolagic, marine, sanitary and en-
vironmental. structural. trensportation.

Electrical: communication. electronic. powor.
Machanical: engineering mechanics.

Other Enginssring: agricultural, industris] and management, matal-
lurgical and materials, mining. nuclear. ocean engineering systems,
textile, welding.
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PHYSICAL SCIENCES

Astronemy: laboratory sstrophysics, optical astronomy., radio
astronomy, theorstical sstrophysics, X-ray. gamma-ray, neutrino
astronomy.

: analytical, inorganic, organo-metallic, organic, pharma-
ceutical, physical, polymer science (exclude blochemistry].

Physics: acoustics, atomic and moleculer, condensed matter. ale-
mentary particles. nuclear structure, optics, plasma.

Other Physical Sciences: used for multidisciplinary fields within
physical sciences.

ENVIRONMENTAL SCIENCES (TERRESTRIAL
AND EXTRATERRESTRIAL)

Atmospheric Sciences: asronomy, solar. westher modification. ex-
traterrestrial atmospheres, meteorology.

Earth Sciences: engineering geophysics, general geology. geodesy
and gravity, geomagnetism, hydrology, inorganic geochemistry. iso-
topic geochemistry, organic geochemistry, lab geophysics,

netism, paleontology. physical geagraphy and cartography

Oceanography: biological oceanography. chemical oceanography,
gevlagical oceanography, physical oceanography, marine geophysics.

Other Environmenta! Sciences: used for multidisciplinary fields
within environmental sciences.

MATHEMATICAL AND COMPUTER SCIENCES

Mathematics: algebra, analysis, applied mathematics. foundations
and logic. geometry, numerical analysis, statistics, topology.
Computer Sciences: computer programming,” computer and infor-
mation sciences (general), design, development, and application of
computer capahilities to data storage and manipulation, informa-
tion scienc¢es and systems, systems analysis.

LIFE SCIENCES

Agricultural Sciences: agronomy, animal science. dairy science,
food science and technology, forestry, horticulture, poultry science.

tPersannel employed as computer programmars should not he reported
an professionals.

Sciemows: snatomy, bactericlogy, biochemistry. bio-
geography, biophysics, ecology, embryology. entomology. evelu-
tionary biology, genetics, immunology. microbiclogy, nutrition and
metaboliam, parasitology. pathology. pharmacology, physical anth-
ropology. physiology. plant sciences. radiobiology. systematics,
zvology. veterinary bielogy.

Medical Sclences: internal medicine, neurology, ophthalmology.

preventive medicine and public heslth, psychiatry, radiology. sur-
gery. veterinary medicine.? dentistry, pharmacy, podiatry, anesthe-
siolegy, chemotherapy. dermatology. geriatrics. nuclesr medicine,

obstetrics, gynecology, oncology. pediatrics, physical medicine and
rehabilitation.

Other Life Sclences: all other health-related disciplines.*

PSYCHOLOGY

Paychelogy: animal behavior, clinical psychology, comparative psy-
chology, counseling. and guidance, development and personality,
educational. personnel, vocational psychology and testing, experi-
mental psychology, ethology. industrial and engineering peychology,
social psychology.

SOCIAL SCIENCES

Economics: econometrics and economics statistics, history of economic
thought, international economics, industrial, labor and agricultural
economics. mactroeconomics, microeconomics, public finance and
fiscal policy, theory, economic systems and development.

Political Sclence: regional studies, comparative government, his-
tory of political ideas, international relations and law, national,
political and legal systems, political theory, public administration.

Soclology: comparative and historical, complex organizations, cul-
ture and social structure, demography. group interactions, social
problems and social welfare. sociology theory.

Other Soclal Sciences: cultural anthropology. criminology. history
of science. linguistics, sociveconomic geography. urban studies.

Mnstitutions with schools of veterinary medicine should distribute pro-
fessionals among the appropriate disciplines (agricultural, biolagical, and
medical} rather than report all nel as medical scientists.

*}:xcdude personnel primarily involved in direct patient cate.

NOTE: See rnclosed NSE Crosswalk between NSF field of S/E codes and the
NUES Clansification of Instructional Programs.
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Flow Chatls STEP 1:

Institutions that automate NSF sutvey data or plan to—or Retrieve. sort, and selert information from central records of
even engage in manual data processing—may be assisted by institution.
these charis.

Central File: Contains centralized records for all paid em-
ployees. {Note: Some affiliated entities such as medical schools
may have their own central files. 8ee below.} Examples: Per-
sonnel, payroll, or general financisl records.

Select personnel exempt from Fair Labor Standards Act. (See
section 3 in Instructions.}

Select scientists and engineers (include postdoctorates] by
“home" depariment. Exception: if “home" department is not
science or engineering, and person holds juint appointment
in 8/E department.

{ See section 3 in Insiructions.

|See section 8 in Instructions.

{ Assign to appropriate disciplines.

’ See section 7 in Instructions.

At this point you have extracted file containing all profes-

W’ ": ,,,' . sional scientists and enginesrs covered by central records
dtecipiine {but may be limited to those sssigned to academic S/E de-

partments in the insiitution proper}.

7’9
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Collect information for .nedical school (if any) if not covered
by central file of institution.

Refer to discussion of medical schools {section § in Instruc-
tions).

f Bxciude Select persannel exempt from Fair Labor Standards Act.
L {S8ee section 3 in Instructions.)

No
Do not include medical school personnel unless they have
Postdoc? faculty or academic appointments. Exceptions: postdoctorates.
{See section § in Instructions.)
Yoo

f Enciude Exclude personnel “unpaid” by the university even if paid
A by the medicsl school. Exclude voluntary steff.

pitals are to be excluded even if they parform teaching/

f ) { Scientists whose primary employment is at independent hos-
\. research for your institution through cocperative agresments.

Some individuals may be included in both the institution’s
> ( Avold double ) central records and the medical school records. Count such,

persons only once, but keep track of split assignments for
FTE {igures, below.

'(Scencﬂonshlmmaionp.

‘ Assign to appropriate disciplines.

“:" lSeesedlon‘Hn instructions.
v
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STEP §:

Collect information on any remaining affilisted entities not
covered by files alresdy processed. Such entities might in-
clude a regional campus. a computer center, an agricultural
experiment station or an associated research unil (except
for FFRDC's), etc. Alse check for postdoctorates not included
in central files (see footnote to section 3 in Instructions.)

lSee section 1 in Instructions.

f Exciude { Select personnel exempt from Fair Labor Standards Act. (See
\ section 3 in Instructions.)

"

L Exoluds > {See discussions in sec!j,bm 3 and 4 in Instructions.

f Exciude Note exclusions listed in section 3 in Instructions (e.g.. ex-
L clude personnel away on sabbatical and voluntary stef{.}

. Some individuals ;nay be included ig both the institution’s
J Avold double centra! records and the affiliated entity's files (e.g., a person
\ o

teaching st both the main and s regional campus). Only count
such persons once, but keep track of split assignments for
FTE figures. helow.

{ See seclion 6 in Instructions.

dgisciplines l Assign to appropriate disciplines.

oo {See section 7 in Instractions.

by discipline . 81
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atucstional
attainment
Eull time Check
employmant
oatus

STEP 4:

Merge all extracted information, compute full-time-equivalents
in each discipline for both full-time and part-time personnel,
and determine extent of separately budgeted R&D involve-
ment.

If duplicate entries have not already been eliminated. it may
be convenient to do so at this stage.

TN
Data requiredAfor item 1 have now been collected.

Use institutional definition for “pari-time"” employees. (See
also discussion of "full time"" ifi section 8 in Instructions.}

FULL TIME; Check for personnel assignments which are split
across several disciplines. (See section 8 in Instructions.)

PART TIME: Use institutional conventions or practlices fo
convert numbers of part-time personnel to the equivalent
numbe; of full-time individuals in each discipline. {See sec-
tion 8 in Instructions )

Data required for item 2 have now been collected.

For all pemnnel.‘detemim the proportion of time spent in

sepgrately budgeted R&D programs. Use institution’s con-
ventions or dats from faculty sctivity snalyses, salaries paid
from research funds, eic. [See section 8 in Instructions.)

Data required for item 3 have now been collected.

882

.~ -

e o



INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENCE AND ENGINEERING
STUDENTS AND POSTDOCTORATES, FALL 1982

General Definitions

A gruduate science ‘engineenng (S K} student is de-
fined s 4 student enrofled for credit i an advanced-
degree program lesding to either o master’'s or PhI).
degree infall 1982 MDDV M. orDS candidates,
“ntetas and tesidents should not be reported unless
thees are cancarrently working fos o master’s or Ph D
v 4 scence of engineening field or are earolled in o
Lt MDD PR U program. Indwiduads who alreads hold
MDD DVM.or DS, master's ar Fhi). degree
fed who wre working on gnother master’s ar Ph 1) de-
wite ure i be counted us gruduate stucdlents, ether full
vr part timee Do and teport such individuals as post-
coctartes an dem 8

Giaduate § F stadents performing thesis or dis-
wer ettt Feseare B anas from the campus ot Goverament
Sl Comeractas avened Fecthittes o0 the Caited States
are o b e luded as tong as they are enrolled te
Credit o oan advant ed-degres program Students en-
feedlend at o branch or eatension centet o J foregn
Coentia aie to be escluded

A gruduate 5 b student, whether full- or part-lroe.
stiogld be reported i oty one deportment B
edents afe un snterdociphina s pragrams . please fne
et that thes ate coanted anly once by therr home
deprartment 1 o praduate student iy enrolled i an
cvter tostttinal progeam, please report the student
andy oF the degsee will be granteal by saur instttation
Plegse teportin teins of headcounts, potm fall-tumne-
cqqun alent (FTE] terms W datas ase unavaithible or un-
krown, wiste  unatailabide” or “unkaow i in the blaok

N A means  tat applicable” on this {orm

ftem Instructions and Definitions

HIGHEST DEGREE OFFERED. item 4: Check the
rrem which refers o the highest devg.nm propram offered
fo this soence/engineering depariment in fall 1982
H vir department does not offer o graduate degree,
trut s a department of chineal medicine with o without
pastdoctorates, cheek (3]

FULL-TIME GRADUATE STUDENTS, item 5: A [ull-
time graduate student 1s defined 48 3 student ensolled

for credit in n advanced-destree progeam {niot a regular
stoflf member or a postdoctorate} who is engagred full

L N

fimge in training activities in his her field of science/
engincering: these activilies may embrace any appro-
priate combination of study. teaching. and research,
depending on vour nstitution’s own policy. if your
department has no full-time graduate students. write
“Nope' in tem 3 and move o item 6.

MECHANISMS OF SUPPORT, item 5. lines (11-(5):
Report cach foll-ume graduate 8- £ student anly once
accardimg to the source of the Lirgest amount of sup-
ot veceved in the fall of 1982 Students receving
equal amounts of support from W of more suurces
sheald b roported anls once. under one of the sources
Students wha tecene tefliuvsips or trameeships should
free geepurrted on Dine (00 an (21 respectively, if either
ot thieese s hantsms consaiote the Largest source of
his fer support The Federal Tateragencs. Committes
on Fducatnm @ ICE dilfereniates hetween the two
tellant strapr aal tramaeeship stpesds as folluws 11 A
Lot ship s as anvard nrde divectv toaran frechialf of
4 atudent selected o el campetition. to enabile
han Loy pugisae jrst oo alaneeate traming, and 21 o
teateestieo s Lot edue ationad s and 0w stardent sedesctend
tn Jis gonersitn bxaept for the student selection
privaess, the terms asd canditions of the taa tupes of
awardds are geaerally wdentical A\ stadent tecrning
liss Bt matn sapgneet framn .t assistaniship shaaald fae
lasstbied s o reseats foassistant an loge (8] ur as
teeute hiang sissistant ot i (31 depreniding on ew beshe
spends e magoriiy of s hes e, e o gratlinate
assastutnt ches otnange wiost of fus bes s o teching shoald
Toee ¢ dorsstd erad s o gragluate tead lung assistant Al ather
fudb-tome pradiate studveats sheald be regun teedd oy Bine (5

STUDENTS RECEIVING FINANCIAL ASSISTANCE,
iteat 3. columns (A} theough (1] Repart the number of
fisll-timee graduate $: E sbdeats i the appropriate col-
wmn arsuiding o the sooree of o Lingest portion of
their support. To determne the sansee, consnler only
tastinn and other acidemc expenses. 31 o graduate
stindent recoives egual sappor from more than one
somrces. repart student under culy ane souree

FEDERAL SOURCES, cohumns (A} through {E]: Repost
the number af full-time graduate S7E students in the
apprapriate column where they receive the largest
purtion of their support Fulidime graduate S/E students
receiving the Largest portion of their sipport from Feod-

erat Government launs should be reported as self-
supported. column (1)

Department of Defonse (DOD), column (A): Report
full-time graduate S/E students receiving support from
the Department of the Army. Navy, or Air Force.
Students recriving their main support from the Veterans
Administration under the G 1 Bill should be reported
uneder column (E] Other Federal Sources’ if this form
ol support dovs nat constitute his/her main source.
the stident sheudd be counted in the sppropriate column
representing that source.

Depariment of Health and Human Services (HHS|,
wolwins {B] and (C}: Report {ull-time graduate students
recewsng support from the institutes or divisions of the

National Instiutes of Health (NTH) under column (B):
support from all other components of HHS shauld he
reported under column (G}, as indicated helow:

National Institutes of Health, report in column (B

thiviston of Rescarch Resaudrees

Natrogtad Cancer Institigte

National Eve Institiste

sationad Teart, Lng, and Blood lnsbtute

Netmnal fastitute on Aging .

Nettonnad tusttigte of Allengy and hifectious Diseases

Nuttotal institate of Artheitis, Diabetes, and -
gostive and Kidaey Disedses

Natronal fnstitate of Chadd Health and Human
ey elopment

Nottonal Bstitute of Dental Research

\atiotd Institsste of Enviconmental Health Sciences

Natianal Listtute of Generdl Moedingl Scienoes

Natsemal Tstetate of Neurological and Communt-
cative Isorders and Stroke

Nodional Labwrary of Medicine

Other HHS, report in column (G

Alenhil. Drug Almse, and Mental Health Admin-
istration tindluding Natiwonal Institute of Meatal
Healthy

Center for Discase Control

Foad and Drug Admumstrastion

Jlealth Resources Admanistration

Jealth Services Administration

ftice of Human Development
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Other Federal sources, column (E}: Report the num-
her of full-ime gradoate 8/E students receiving sup-
pert from all vther Federal agencies, including the
{v-partment of Education.

NON-FEDERAL SOURCES, columns {F} through {111

Instiiutional suppert, column {F): Report full-time
gracluate S/E students receiving suppart from vour
awn institution and State and local governments. Stu-
dents supported by funds given to a university by the
Federal Government, such as training grant fuads. should
he reported unider the appropriate Federal agency and
NOT reported as institutiongl support

Foreign sources, column (G): Include support from
any non-{1.8 source.

sher U.S. sources, column (H}: Include support from
nunprofil institutions, private industry. and «ll ather
118, saurces.

SELF-SUPPORTED STUDENTS, zolumn (1}: include
full tme graduate S/E students whose main source of
suppart is derived from loans from any source and
from persunal or family financial contributinns. Full-
time graduate S8/E students receiving the Largest por-
tmn of their support from Federal loans or tuttion
waivers should be reported here Note that these stu-
dents should bee included in the total. columa (J) Foreign
sel{-supported students are te be reported here, also.

Women, line (71: Repart all women S/E students hn
their source of mam support. Mease note that in cach
column, data on hine {74 shonld not exceed the totad on
fine {6}

NOTE Foregn students are now 1o e reported
Hem T column G

First-year students, lines (8] and {495, A first-y ear stu-
dient is delined as one wha will have completed less
thun o full year of graduate study as of the begimmng
of the fall torm an 1982 in the S/E program in which
fiue she os enrolled fie g degree All other graduate S8
students should he copsidered hevond their first s ear

PART-TIME GRADUATE 8/E STUDENTS, item 6
A part-ttme geaduate student is defined as o stadent
who s eprollod in an advanced-degree program who
i N pursuing graduate work Tall time as defined
i stem 5 Reprart the toted nember of part e grado-
alie studdeeatts on line (1 i o department has no part-tnae
erachiate studeats, enter “None™ amd move 1o item 7

RACIAL/ETHNIC BACKGROUND, item 7. Ravialf
ethmiec desymations as used n this surves do nat denote
scientilic definitions of anthropological origins: a
praduate stadent auy thas be incladed o the grong o
winch besshe appears (o adong. wdeatifies with, or s
regarded o the community as helouging. No person
should be coanted iy more than one racial/ ethaic grong,
however, and anly thase with (18, citizenship shonld
fre teprarted i colunns (A thraugh {§).

On e L oreport the totd numbee of full-time $/F
graduate students under the appropriste racisl/cthnie
categors The toral Tor each hine shonid equal the sum
of columns (A throagh (G) The total for full-time en.
rolhuceut shown i e 7 shondd match the tatal shown
i sbesn 52 sinubarly, the part-tume totad shown initem 7
should el the tutal in item 6,

he Tollewing racial ethune designatims Lare theose
defued I the Othiee of Civil Rythts:

'S CITIZENS columus {A} through (K]
Hluch, non-Hispanre, column (A} Report persons
b canins g aas of the black racial groaps
fexcegd thase of Hhispame atigin]
SAnercan Indign o Aashan Native, column [B).
Repunt persons havenge onsgtims o of the orig-
tnad preopdes of Narth Minenca
Asiart or Pgerfoe Ishascder, colum € Report
persoas baviag smgans oo any of the onginal
praples of the Fa Fast Saatheast Nsa, or the
P (shsds These caeas nchinde China, Jugnin.
Kotea the Phadappite ands, and Samoa
Hispan . coloma (11 Report persosas aof M-
ran Puctto Ryan. Cabun, Ceatial o South
Vimesican, ar other Spanish coltose or acgun,
tegatidloss of cace
Whate son Hopaine . colaimm (B Regustt persans
baving orptass s oy of the ariginad peoples of
Farope, Natth Mo the Meddle East oo the
Indian sudwontinenst, except those of Hispanic
et

OTHER AN UNKNOWN, cofama (B depratinent
tecatds are ant complete as to tacialzett e nnigin of
sonpte gratduate stadents please repost in cofnmn {(§}
thosr stadenis with U8, catezenshinp whose urigins ase
st histeed oy ttem 70 as weldl s these whiose argans are
stk

FOREIGON, colimn [G): Mlease seport all farvign sty-
denis, whether nonresident alien or halding & permanent
visa. i column (G A foresgn graduate student is de-
fined as an idividoal who has not attained ULS. citizen-
shigt Dot include gative resulents of a HLS, posses-
sty suth as Ametican Samoa. Applicants for 118,
citizenship are to be considered as foreign antil the
date: their citizenship becames ef{ective.

POSTDOCTORATES AND NONFACULTY DOC-
TORAL RESEARCH STAFF, item 8: Include as post-
doctorates those individaals with science or engineer-
ing Phoi) s, MDD s 1008 s, or 1)V .M s (including
foreign degrees that are equivalent to ULS. doctorates)
whu devote their primary effort o research activities
or study in the department under temporary appoint-
ments carrving no academic rank. Such appmintments
aregenerably for a specific tiume period. They may con-
tribute to the scademin program through seminars,
lectures. or working with gradaate students. Thewr post-
ductoral wtntes provade additionas! iramng for them.
Exclude chinical fellows and thase with appointments
i residency trarming progeams in medical and health
prodessions. unless research troning under the super-
vision of a sequor mentar is the primary purpose of the
dprpenntinent

O hine {11 anider colamas (A} and {1, enter the
ninmber of feows aod tnonecs receving support amlder
Federal telliaships and. o ttamng grants. Hnder col.
wmn (U eoter the namber of postdoctorstes who are
teceving federatly soppurted research grants Thase
tennanig postdoctarad appasptees receving noen-
Fedevad suppont shoubd b cnteved under coliamn {1

O the totaf tn codam (L enten s column (F) the nam-

ber of postden torates who are foregn,

il other nonfaculty doctoral ressarch staff, col-
i (G report all doctoral saentists ond enginecrs
who are prne spely gnvolved in pesearch acivitios bat
wint are considered neher pastioctnral appointecs
ey peembecs of the regular facalty I colamn [HY,
repant the tatal of cobiymns (K and (6]

thy hunes 2, g eport the numbier of women in cach cate-
gory O hine 1 {optionad] report thase postdociorates
and nonfacniy doctoral tesesrch staff who hold
oot prredessieosntal mechieal degrees (MDD DS DV AL
ere 14 o that o each colum data on haes 2
annd 4 shioabd not exceed thee Bl on hae

U - 4
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8 Survey of Graduate Science and Engineering (S/E} Students and Postdoctorates. Fali 1982 Appe Exp 12131783

DEPARTMENTAL DATA SHEET
Betore tiling out. please read the instructions. Upon completion. return form 10 your survey coordinator.

{LEAVE BLANK|

Response
code D

Instdution and
depariment code

1 Name and address of nstitution

2 Name of sgience or engineering department (or unit: covered by this data sheet

3 Person n department (0r und: preparnng thes form
Name
Tale Phone t
1 H:ghest degree oftered by department i fati 1982 (CHECK ONE ONLY: Doctorate 11 Masters . 121 Nograduate degtree offered 3

#f your depsrimen® does not enroll graduste students, please move to item 8 betow For identitication of S € fields classificetion, see enclosed NSF/NCES "Crosawstk.” it data are unavailable or unknown. write
~ansyaiiable’’ or unknown' in the blank. “N/A~ mesns “nol spplicsbie” on this form.

& Number of FULL-TIME GRADUATE S/E STUDENTS STUDENTS RECEIVING FINANCIAL ASSISTANCE SELF.
endalind for advanced degrees (master s and doctorate! SUPPORTED TOTAL
o L 1982 F EDERAL SOURCES iexciuding loansi NON.FEDERAL SOURCES STUDENTS FOR ALL
: SOURCES
MHS tinctuding
Department | National Other Other toans and (Sum of (A}
of Natanal Other Science Fedecat institutional Foregn us famdy thru (il
MECHANISMS OF SUPPORT Detanse institutes HHS Foundation sources support’ sources sources” SOUEC OS]
b of Health
A .8 1C (D € Fe e H i 14
Graduate b eliowships . it
[ SN W [PUNRUSY WSO QR
Graduate Traineeshps idi
Graduate Research A sssstantships ]
Graduate Teaching Assistantships 149
Other Types of Support 51
4
FULL-TIME TOTAL 161
_é__.__'—*-’_ = &— _ﬂ
for each total gn ling |81 how many are WOMEN?Y 174
FIRST-YEAR STUDENTS {81 Of the futi-time graduaie students on kne {61, column (J], how many are FIRST-YEAR students”? [
. FIRST-YEAR WOMEN STUDENTS S Of the full-tune FIRST-YEAR graduate students on kne (91 how many are WOMEN?
/
g tude support from s university and State and local governmes 7include suppori trom noncm\m nstdutrons, mdustry and afl other U S sources




6 NUMBER OF PART.TIME GRADUATE STUDENTS. FALL 1981
Chack List
PART-TIME TOTAL ' th
{} 1 Do alf entnes refiect headcounts and NOT FTE's?
v [1 2. Do the data i tems 5, 7. and 8 add 1o totals?
Ot the Da""z';“ﬂmm""ﬂﬁ how many 2 {1 3 Have you inchefed ol self.-supported full-ime graduate S/€ students in tem 5.
are WOME cotumn 1?7 Note that sell-supported students should also be included n the total
{column Ji
{1 4 Have you exciiied MD . DD S, ang DV M candidates. iterns, and resudents
{excapt those enrofied i joint programs with the Ph D | rom dems 5. 6. and 77
{7 8 Does dem 5, tine 6. column J equal dem 7. tine 1. column M7
{1 6 Does dem 6. ne 1 equal item 7. ne 2. column H?
US CITIZENS ONLY TOTAL
Of the graduate student tolals .m itams § ?,l::& Am::as':::'"' :::::é Hispang ‘::r om"'e' FORE! {sum of
and 6. how many belong to the following His islanger nown {A1 thry (G1
7 RACIAL. racial/ethrue categories? shanie Natwe o Hispanc unk G M
ETHNIC 1A, 18 1C1 Dy T3] iFI Gy al
BACKGROUND | Fut time (column G should equat T ;
tem b ime 6. col Ji th
e —
Part tme icolumn G should equal 2
tem 6, line 1; i€
ts Racial £1hnc Backyround data avaiadle at depariment ievel? it oot where avaidable”
8 Number of POSTDOCTORATES and NON-FACULTY PoST TORATES OJ(‘;:. I_;?,'M
DOCTORAL RESEARCH STAFF (Include those SOURCE OF SUPPORT TOTAL Ot e FACULTY o |G
altibated with this department as well 85 those for aff total i (£} DOCTORAL (180 (Gl
employed i associated academs resesch umts Federai Noa- sources  Hnow many arell RESEARGH
:E:::?:ni“m fetiows and res:gents not mvohved fettowsips | Trancestips | Research granss| 7 ~ceral Aitheu 1D; | FOREIGN? STAFF
Ay 7 tCi 1Dy (Ef Fi 1G1 tH)
TOYAL 3 h
s ew eefy e ge o —H‘——** -—'-"——'——;=::~_--&
Of the totai on hine { 1; how many ace WOMEN? 124
.
Optional
Of the total on ine { 1 how many also hold the M D 134
DDS . or D.VM degiee?
i

Approximataiy how many persaniours were requdaed 1o compiete fus form?

flease provide comments 10 explan any vanances rom prior year's dats

NOTE: Ttus information s solicited under the authority of the Nationsl Science Foundgstion Act of 1950, as amended Ad nformation you provioe will be used for slatalcal purposes only Your response 1s
g entirely voluniary 8nd your fadure to prowde soma or 3l 0f the information wifl n no way sdveisely affect your nstituton

B A v 7ex: Provided by ERIC
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OPTIONAL
SURVEY OF GRADUATE SCIENCE AND ENGINEERING STUDENTS AND POSTDOCTORATES. FALL 1982

INSTRUCTIONS

Please complete iems 9. 10. and 11 with regard fo FULL-TIME SCIENCE/ENGINEERING (S/E} FACULTY only Include ait
tull-time S/E faculty in your department regardiess of whether they nstruct graduate or undergraduate students. Please complete
tem 12 for FULL-TIME S/E NONFACULTY research doctorates only.

9) RANK AND TENURE STATUS OF FULL-TIME S/E FACULTY. What academic ranks are heid by the fuli-time S/E faculty of this
department? What 8 thew tenwre status?

Fuii-time S/E faculty. Persons with regular full-time appointments. include all ranks from nstructor to professor Include tuli-
ume members of your departrent who are on sabbatical leave away from your mnstidution. Persons with joint appointments
who work part of their time in gnother depariment should be treated as follows: Those working more than one-half thew time
in this department should be included here; thosa working less than one-haif time m this department should be included in the
other depanment. « they work exactly half time 1 oach, please consult with the chawperson of the other department as to
which one will include the appointee. Please DO NOT include the following as fuil-time facully: Visiting professors. post-
doctorates. research associates, graduate assistants, or others who are not regular FULL-TIME S/E FACULTY in thes departmen.

e e e e e sz e g ey i - —

4 Ra&u aﬁa' ténure status Of those i colums: {C}

of full-time S/E faculty. Academic rank Total Tenured Non. how many are in tenuie
fait 1982 tenured track?
{A] 181 {C D1

m” Proless& o

—123 Associate oro'essor
(31 Assistant professor
141 Other ranks

{1 Check here if this ' 15; Non-ranked
department has no fuli- . ‘ 3 }
time S/E tacuity 161 Total full-time S/ E tacuity

107 APPOINTMENTS How many tull-time S/E faculty did your department appoint for service to begin during the academic year
19681/827 How many of these new appointees heid {uli-ime faculty or statt appomntments in another academic institution
immediately prior to thesr joining your department? What tenure status were they given in your department at the ime of thewr
appointments? Note that ine |21. columns {81 & (C|refertothe status of these indGividuals at your institution

T - T - R o - . . . : - - -¥ - Tt L T e T = o T TEET s . Lo
D Fuli-tme S/E facully 1 Total fuil-time S/E rTenure status as of date of appmmmeml
appointments during aca- Appomniments faculty appointed
gemic year 1981/82 Tenured Non-tenured

A} i8) _ iICl

AR
(4
- . e AT R T S.T
{21 | Ofthose m ling (1] above.

how many joined your
department from fuli-
time facuity or staft
positians i another aca-
dem.c institution? (Do
not report transfers

within your institution).

b e e —_— =




11} DEPARTURES. How many membaers of this departmant who heid full-time S/E facuity appointments i September 1981 left
the department between September 1, 1981, and August 31. 1982, for one of the reasons listed below? Please enter the
number for esch of the followng categores. (COunteacnpcr&monlyoneg;incamoicnumpiomm choose the one m your
opunon that was most impoviant | '

11. Full-ime S/E faculty Yot full-time S/E “Em status of full-twme S/E faculty

year 1981/82 Tenured Nontenured

(8] (€

e e - 4

departing during academic Reason for leaving facuity teaving "

{A}

{11] Retirement, fiiness, or
death

{211 Voluntary resignation for d

another academ:C
£OSION

{31] Voluntary resignation for
2 POSHION I DUSINGSS
or mndustry i 7

{ 1] Volumtary resignation for
other reasons

{ 1} Fadure to receive tenure

{ 1] invotuntary ressgnation

for other reasons
LT L@ I e LT Papii-i b S S S R Sl e A e e —L s T Wy LR . . Th TSN 1
t 1] Total departures "
il byl iy G S ﬁ'.__ P R :,'..:':::_.—'.',";.T__:.'_Zit'.‘.. T e amee ST LT T

12; NONFACULTY S/E DOCTORAL RESEARCH STAFF How many tuli-time. nonfacutty S/E research doctorates are empioyed
ttus department? Please enter the number of people <N each category shown Oniy persons holding {full-ume apposniments are
to be included

Full-time nonfaculty S/E -esearch doctorate Persons empioyed full ime by the department n fail 1982 « a protessonal
capacit/ speciically for research activities. who hold doclorates on the date thus survey form s filled oul, who do not have a
faculty appointment, and who are not postdoctorates.

12 F uu-nme"r_t-oﬁ.t_a;ul‘iy -S/‘E_" TOTAL Number recewing doé!b}ales Number recemving doctorates
+ doctorat research staff, {see tem 8, column (G{. bne 1} befare (all 1975 i fall 1975 or later
tait 1982 1Al L By - _(Q__l_ L
Department name

Institution name .
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