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foreword

This publication is the third in aiseries 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 Government, the Congress,
the private secton the and in professional associations concerned with the
health of the academic e 'rise. Among the issues that have created concern are the
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 SiE 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.

August 1984
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Charles E. Falk
Director, Division of

Science Resources Studies
Directorate for Scientific,

Technological, and International
Affairs
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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 givers in current dollars unless other-
wise specified. Constant dollars represent anadjustment to
the 1972 le* and are converted to a fiscal-year basis. The
gross national product (GNP) implicit price deflator de-
veloped I3)( the Department of Commerce is used as the
basis for thk. 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) basisOctober through September; data on sci-
ence/engineering (S/E) personnel in part 2 are collected as
of January in each year; and del 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 progre..is 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
1.)01' - Department of Transportation
Education - Department of Education
EPA - Environmental Protection Agency
FFRDC's - Federally funded research 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 Eduction
R&D - Research and'devekipment
S/E - Science and engineering
USDA - U.S. Department of Agriculture
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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 years 1972 through
1982; science engineering (S/E) person-
nel data are available as of January for
each of the years 1973 through 1983; and
data on graduate S/E enrollment are
available as of tall of each year from 1975
through 1982.

overall trends
Consistent growth in university R&D
expenditure's, S/L employment, and
S/F. 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
period. This will most likely produce
significant constant-dollar increases
in overall academic R&D spending
over the 1984-85 period.

rfii

Academic SA'. 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

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 be-
tween 1972 and 1980 in real dollars.
Little measurable real-dollar increase
is anticipated for 1983.

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-

tionbut stir, accounted for only
$326 million la 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 ;figure, 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 among all sci-
ences combined inc: ssed 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 sil-
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



pentad (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

The 358,8()0 scientists and engineers
employed in academic institutions in
January 1983 represented a 3-percent
increase over 1982, comparable to the
average annual growth rate reported
between 1973 and 192 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 cor.strast to a 3-percent
rate for each 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 total academic S/F
personnel.

Employment of mathematical/com-
puter scientists increased at the fast-
est rates over the 1973-83 period---6
percent per yearto bring their slung
of total academic ST employment to
about 13 percent in 1983. The number
of computer scientists alone rose on
the average of I3 percent annually. In
1983 life scientists continued to repre-
sent the largest group of S1- profes-
sionals in academia (42 percent), fol-
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-
ployed physical scientists has con-
sistently increased at the slowest rate,
rising only I percent per year on the
average.

There were (4,300 111: scientists and
engineers employed 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. TI: is 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
enrollment

There were .400,0(X) S/E graduate stu-
dents enrolled in fall 1982, up 2 per-

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-S/E fields declined by 3
percent.

In addition to the notable increase in
graduate engineering enrollment,
the most significant gain was ob-
served in the mathematical/computer
sciencesup 15 percent between
1981 and 1982, with computer sci-
ences accounting for most of this rise.
Social sciences enrollment declined
by 2 percent, psychology enrollment
was down 1 percent, and enrollment
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
by 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 sciencesup 12 percent and 27
percent, respectively.

Foreign full-time enrollment in doc-
toiate-granting universities and col-
leges rose' by 5 percent from 1981 to
1982, offsetting 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 enrollment 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 school 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 (5(E) spending by
all universities and colleges with ST
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 9 percent, of the $80 bil-
lion expended nationally for R&D ac-

Nee survey queAtoonatre In appEndni fie evplana
riot' of harms

&tnal -,414, (14 hiumbil"ri Jftotteti Mitten. of k i
oht let hisolNtr itt.Nume 1.084 'NSF $4111,(Wash

ington, ',opt l'hIcuments. L' S Government
riming (Mice 144441

tivities (chart 1). ' The proportion 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 amounts understate the total MI) pertortnance
of the academic sector within the ttittSlitftiV, some data
collected in the annual NM' expenditures survey are km
'fed to separately budgeted R&D expenditures. the
cvtuntmg procedures adopted by most utuverahrs and
colleges combine the costs ot tristructron and departmen-
tal research because ot the inherent dttficulty in tnrast.nng
them separately Amounts spent on departmental w-
vearch alone. the.etore. cannot he Identified by
inshfuhons

In the absence of a rehAbia R& ccrst _Aev. the ems..

natronal product t(All unpile:I price deflator was used tut
cornett current dollars Into consent I972 dollars I he.

CM deflator can only ifsdKar appf intimate change.. 111
the ants n4 RAH') performance

11

12%

Industry
73%

Average annual rotas of change

Performer 1972 77 197742 111243

Total 84% 134% 92%

Federal
Government 55 87 119

Industry 88 148 9.4
Universities

and colleges 9 1 12 3 5.7
FFRDC's 129 124 49
Nonprofit

Institutions 9.4 10.2 8.2

1



economic conditions, and a slowdown in
the inflation rate to less than 5 percent.'

Academic institutions have histor-
ically devoted a signiucant proportion of Iti
their R&D funds to tilt performance of
basic research--$4.9 billion in 1982, or
about 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,.e

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-

penditurs; university associated
FFRDCs 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
research expenditures. Although dat-
tor 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-dollar growth through 1985.

Although basic research spending
more than doubled between 1972 and

1982, applied research and development
performance mow than tripled, increas-
ing at an average yearly rate of 15 per-
cent-7 percent in constant dollarsto
52.4 billion in 1982 (chart 3). Little real
growth occurred in academic applied re-

search and development, however, be-

twn 1980 and 1982. Applied research
and deceit ipment spending account,..1

"...m4 k'11a t i. nitld.141. tt% "1 kensa and I tortorm

%law, I-111.4,4o 7 lira! ;n Natttithd H&J/ I .rt.n.

an 1.04 kW* r studies. VA-

N.; 110tIti,.0tisngton, 11 . kits 22, Foil,
!N.A. 414i ti. 44'114 t I 411%1.4110M t oniparn. anti 14%14111

1'1;..4ts. 4' R&11,,pendIng In rv4i.r

If+ 14 141-114)

;1,1,.§.1m1gt,n 11 t Angu,t P4. 140411, p

1 t-1. frrt14.11tUrt ari ttitri.tied to I. on.tflute

than ,i- faith .1 thy Artittrd !...4-414 II 41141 444' Tr

111114 4.4.41
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for a 33-percent share of total academic
R&D expenditures in 19142, compared to
23 percent in 1972. Althougl, no major
shifts in 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 research and development
climbs

detailed
characteristics,
1972-82

The Federal t;overnment continued to
be the largest source of funding for aca-
demic R&D activities, providing $4.7 bil-
lion, or two-thirds, of the' total support in
1982, about the same share as in pre-
vious years (chart 4). l'he rate' of growth
in Fedora: funds has slowed in terms of
real dollar I!. 11 an average annual in-
crease -cent between 1972 and
1980 to 1 rel. ent from 19$t) 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
11-percent rise in non-Federal support
from 1981 to 1982 (4 percent in constant
dollars) was attributable mainly to in-
creaser; in funds from these 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 year
since 1972but still accounts for only 4
percent of total 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-55 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 ac-
counted for a 14-percent portion in 1982,
virtually unchanged since 1972.

A.wage annual fates of change. 1

Fy 1972 82

curfpn.t 1 Constant

10 71 40 °°

102 24
r16 37

Federal 00000

.......................... ...............................
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the federal role
During the 1 'J72 -$2 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 percent in real terms."

Throughout the 1972-82 period, the
Department of Health and Human Serv-
ices (1111S) 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 (N111) life science
programs (chart 5). The Department of
Defense (DOD) anti 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 ($814
million was funded in 1982), more than
tripled its level of R&D support over 1972
levels. DOD reported a 26-percent jump

" Note that otsligattons dater input mrentitture4 in that
otilsgarsoir..illocateit dunng, a ttw ttv al year tan be %pent
the recipient Institution either partuilh. err entirrIv during
one or more sub.equent vex.

(*weal Management atul Budget. ustpuhlistusi data.
)anuary 19144.

NHS
NSF 48%
15%

DOD
18

3



(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 14civilian agen-
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

4

about one-half of all Federal R&D sup-
port throughout the 1972-82 period. Ac-
cording to data compiled from the NHS
-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 wasconcentrated 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 inflationengineering (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-
paced inflation was engineering, whose
R&D obligations grew by 29 percent. In
1982, however, obligations to engineer-
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 u( Health and Human Services, National

Institutes <d fleahh, federal f frith* Rf,t)Saroev. f eaal sear

1981 (Washington, Supt 44 INicuments, U S (.o-
ernment hinting Office), table 56

" Natrona' Science Founda tion. rederat hoods tor Resent, h

and fkreiopment, Veen 1481 HR. and NM. 'illuint

XXXI (Detailed Statistical lableshNSF 82-3261 (Wash-

ingtn, t).0 , 1482), taNes C-7 and (.:-71. pp 27 and

12 National Science Foundation, federal l unit% tor Re.ea, h

and IServlopmerit [meal Sous 19e:- /983 (Detailed Historical
Tables)(Washington, D C.), tables 11 and so
(unpublished)

qualed the growth rate of total Federal
academic R&D funds-41 percent per
year. 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 termi. 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 milliona
19-percent rise when discounted for
inflation.'

Industrial support restricted to aca-

demic R&D activities jumped 13 percent
fmm 1981 to 1982, to a total of $326 mil-

lion. It continued to be the fastest grow-
ing source of R&D support, averaging
increases of 16 percent per year between
1972 and 1982or 8 percent in constant-
dollar terms.

It should tie 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 mall other sources";
and, expenditures for SiE research

" (.444intil 144T 'Institut Aid to llucation, , t'or)vrate

supnirt (fit Higher Idu,atton, 1951 lls,ets York. p. 3.

( lair financial Aid kr Education. Inc , Ciiirrete

N-uprett of I duianon 14112 (Nets York, 19541. 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-
detnic R&D support from industry re-
pr,sented a somewhat larger portion of
total expenditures in 1982 than was actu-
ally reported.

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 opportunities 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 Associatesabout $1 million for
improvement of hybrid crops through
gene manipulation.

The Federal Government has played
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-

Note t. R Smith and losph kaiiesky. -The Univer-
sity in the Nation's Re searth I Hurts," lb Slate 4 Afadnnt
&Briar (ties York: Change Maga/me Press. 1977). p

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
this 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

1^ Nat:Knurl Science Board. Unwerqty Indwgry Re.eank
RelatkInsinp. MathN, Realitie and rtnential. (1-ourteenth iUr
mud Report of the National Science Board) (NSH 142.11
(Washington. D.0 Supt ot Documents. S COVern
rnent Printing Otfitv. 1983), p
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remained fairly 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.

5
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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 termsof
the ratio of Federal-to-total support.

Institutional control
Public institutions accounted for $4.6

billion in 1982, almost 65 percent of the

......1Average annual rates of change.
FY f972,82

Current Constant

Total .. '0.7114 2.8%

Public 110 3 1

Private . 10 1 2.31

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
to 59 percent. This higher level of Federal
funding in private institutions was dem-
onstrated across all S/E fields, ranging
from a high of 84 percent for the hysica
sciences to 56 percent for social
(chart 11).

& Current dollars
Constant (1972)

dollars&
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Private institutions allocated three-
quarters of their total R&D spending to
the performance of basic research whik-
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.

Couih 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
gainsabout 9 percent per year, 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 1982

Pacifica
$1.M9 million

Mountain
5485 million

West
North Central
$536 million East New England

North Central
$732 million

$1,025 million

West
South Central r
$638 million

stnciudes Alaska and Hawaii
SOURCE National Science Foundation

East
South Central
$249 million

$150 million and over
$804149 million
$50469 million
Less than $50 million

Atlantic
$1.190
million

South Atlantic
$1.111 million

Outlying Areas
$28 million
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the 100 lope r&d
performers

The 100 iargest academic R&D
performers expended $b 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, 415 percent of .11
postdoctorates, and enrolled about 80
percent of graduate S/F 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 for research
equipment

Expenditures by academic institutions
for S/E research equipment in 19142 to

should be noted that data tor notrponsored R6/1")
achrutres be professional' I staff are nit included in the
FT1- totals. and therr.tote the amount nt Mal Rad) achvolv
performed by acarlemaalle employed screnttsts and mgr
men in the top I( rnstrtutions may be understated

8

Postdoctorates .01
°I1 dot.
FTE's engaged in

R&D activitiesb

Total R&D expenditures

I

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

'" Data collected tor separately budgeted Kieft espend-

Owes kw Sit'. research equipment in 1440 were requested

in an "optsonal" item which became a standard part et the

19111 quest uurnatre
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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
sciencesabout four-fifths of the total
compared to two-thirds for both engi-
neering and the computer sciences.

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.

7%

16% 49%

19%



capitid expenditwes for r&d
activities and instruction
In addition to the S7.3 billion ex-

pended by universities and colleges for
separately budgeted R&D activities in
1982, another $973 million was devoted
to capital expenditures for SiE research,
development, and struction. Between
1972 and 1982, capital expenditures

climbed toe 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

The increases since 1979 are at-
tributable mainly to capital expenditures

Total

00000000000000000

Current dollars rw

Constant (1972) dollars'

Federally financed

19

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 percent in
1972. Engineering and the physical sci-
ences ranked next, with 15-percent and
9-percent shares, respectively (chart 17).
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part 2.

trends in academic
s/e employment

general
characteristics,
1973413

During the period from January 1973
through January 1983, academic employ-
ment of scientists and engineers in-
creased by more than one-third, to a total
of approximately 358,800.'" This number
represented a 3-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

" Based on hISF's Survey of Scientific and Engineering
(S/E! Personnel Enspkwed at Universities and Carp's,
annual mews. According tal the definition used in NSF,
suney, professional employee% of academic institutions
are those working at a level 'squiring at least a bachelor's
dews.. Professional personnel include SiE faculty eitern-
ben. postdocturates. and all other emplusses inn S/E disci-
plines holding bachelor's drgire or the equivalent, such
as regnant+ administrator. and systems analysts sn smut-
puler centers Nor that data for January 1979 were col-

lected front doctorate-granting situttutions only.

Average smug rates of change
1973842 11082-83

20
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represented about 76 percent of total aca-
demic employment in 1983, dropping
from an 82-percent share in 1973.

All SI 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 enrollment 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 to 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 scientistsup an averageof 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 sie employment
ttends in rational

perapecthre
The number of employed scientists

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

12

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 smallonly
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 employed in the life
sciences alone, and only a small frac-
tionabout 4 percentwere employed
in the computer sciences (chart 20).

Women empkoyed 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

2a. National Sdenee Foundation. 'Scioto. and Engineer-
ing klbS Grew Twice as Fast as Overall 11.5. Employment
with Industry Taking the Lead," Same Rennirres Studies
Highitskts (NSF 84-319gWashington, D.C.. tune 25. 19144

Sanwa

Academic

National scientific
woe% feral
total. ISM
1,30000

Academic sada
Octal. VS&

321.000

1_ I

share of all professional and technical
workers in the United States." Women
accounted for 211percent 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, but in all
economic sectors combined women
were employed most frequently in the
computer specialties and men in
engineering.

The national SIE employment data dis-
cussed above refer to findings of the NSF
1982 Ibstcensal Survey of Natural and
Social Scientists and Engineers. Tune-
series data are available for a portion of
the 1972 and 1982 Fbstcensal samples;

National Science Foundation. Wooten dad Aintantini
Scititte and Engineering (NSF 04-3001 (Washington. D.C..
191114). p I.
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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 universities and colleges and 1
percent for the Federal Government.22 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.

employment status
The number of academic S/E person-

nel employed part time grew by almost
80 percent after 1973 to a total of about
85,90f) in 1983, compared to a 26-percent
rise for their full-time counterparts. The
increased hiring of personnel employed
part time ha 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 StE employment was
growing at 6 percent per yearthree
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

22 National Science Foundabon, "Science and En:Otter-
nig jobs Grew Twice as Fast as Overall U S F.snployment
with Industry Taking the Lead," t at

once again accelerated significantlyup
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
pad-time employment of S/E profession-
als occurred in almost all fields (chart 21).
The most notable pad-time growth was
among mathematical/computer scien-
tistsan average annual increase of 15
percentthe 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.

Full time Part time

22

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 StE en-
rollment 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
declided 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
FIE basis increased 29 percent from 1973
to 1983 to a total of about 60,300, accom-
panied by a similar growth in the

z' Natitmal Science Foundation, rhativini StrenceIngi-
mortar Claude Lnivilmnit end Support, rali /482 (Detailed
Statistical Tabled (NSF N;-30M Washington, D. C., 19841
table 8-1.
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number of full-time-equivalents 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 year between fall 1977
and fall 1981.1c 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 -tin 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-
cadeup an average of 4 percent an-
nually. In other sectors, growth rates in
employmknt of full-time-equivalents in
R&D activities slowed after 1978to less
than 2 percent per year in academic and

nonprofit institutions and less than I
percent yearly for the Federal sector.'
The 1982 and 1983 figures show virtually

74 Beginning in 1474, the per.nrinel survey aque+tun-

narm reque4ed data gin t%pt *11 attreitv nil' in term% ot

FIE involvement, saner this bind.. err measurement

prim/ides.' wr acturatrincturr &it Netenttsth' or engineers'

athvIties in earlier wars Or& data a in foul and MD lull-
tuneequivalents were requested. IN-whirr, ct paiste data

den trat-hing and ster artist." are no lunges' avatldble

Nati4 mai Lw.ini.r Feundainin41 *from s were I ?iv

wenn% Cribb:at( nnalment and Smprnirt, tall 14112 sip id

table C
/"' Sabena, tie test hnintlalson. Natrona, Pkitern. 'ill

me. and leghtlivior kisturn 1.4., op ,st . table 14
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ria rise in the level of R&D personnel
except in industry and institutions of
higher education.

Just over two-fifths of all scientistsand

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 institutionsup
an average of 5 percent per year from
1973 to 1983- and the slowest pace by

.!.4."

Universities and
colleges

Nonprofit

Federal

23



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 category except doctorate-
granting, thus increasing their portion of
overall S, E professionals substantially.
The average yearly gain of 11 percent in
part-timers employed at 2-year institu-
tions raised their share in 1983 to more
than two-fifths of all scientists and engi-
neers employed 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 year, 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 ST. profes-
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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 I 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 decline 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

Doctorate-granting

Average annual rates of change
197383

Doctorate 3.1%
Master s .. . 36
Bachelor's . 4

2 year 4 6
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is largely a result of increased hiring of
nonpermanent, nontenure track
employee's.

t
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Fun time Pelt time I
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sex of scientists and
engineers, 197483

Women steadily increased their repre-
sentation among professional S/E 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 year from 1980 to 1983. In the
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latter year, women aecc..nted for 26 per- continued to be most heavily concen- third for men (13 percent), it ranked at
cent of all academic scientists and engi- trated in the life and social sciences the bottom along with environmental
neers employed part time and 19 percent (chart 29). Although engineering ranked sciences for women (only 2 percent).
of those employed full time (chart 26).

The number of women employed as
full-time scientists and engineers in aca-
demia grew b5 percent after 1974 to a
total of about 53,1(10 in 1983. These gains
were apparent across all maiur StE
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 engineers, up 13
percent, and environmental scientists, Men
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 psychologists, up 6 percent and 4
percent per year, 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

.t. ile

Women
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39%

25
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'twelve percent of men were physical sci-
entists compared to only 5 percent of
their female colleagues.

women doctorete-holders
The pattern of increased representa-

tion of women employed 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, S/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 in 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-
ployed as scientists and engineers in ed-
ucational institutions in 1973 earned 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 $6,300, with women earning
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 difterences remained
even when controlling for education, ex-
perience, type of employment, and
years since rewiring the doctorate de-
gree. hus, among a matched-pair sam-
ple of recent doctorate's. the median sal-
ary in 1979 for women in full-time
academic oohs was lower than that for
men in all fields. The largest differentials
in pay were' in chemistry ($3, 3(K)) and the
biological sciences ($2.100)." The' small-
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est differentials were in mathematics
($400) and psychology ($600). A later
study found that even after 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 1977.32

'This pattern of lover women's salaries
occurred not only in academia, but

111atkmal (citanitt. Chink iii for /.hiiir op a it
p 4 21
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across all S/E fields in all sectors of em-
ployment. At the national level, average
salaries paid to women doctoral scien-
tists and engineer, in 1981 were only 75

percent of those paid to men. Atter
standardizing for held, race, sector of
employment, and years of professional
experience, the differential narrowed,
but almost one-halt of the differential
remained unexplained."

The distribution t faculty appoint-
ments also shows considerable dif-
ferences between men and women.
Women scientists were found to be twice
or three times as likely as men to hold
nonfaculty (instructor lecturer) posi-
tions, with the disparity increasing in
most of the fields studied between 1977

, and 1981. Such off-ladder appointments
were most common for %remit a in chem-
istry, physics, mod 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 positions or are postdoctoral ap-
piWees." 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 ST. women were
in temporary, part-time, and oft-ladder
appointments in 1981, it is not surprising
that the proportion of women scientists
and engineers who were tenured con-
tinued to lag behind that of men-- 6 per-
cent for women compare
for men at the associate prof
(chart 31). This differential ha

1 percent
stir rank
declined

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 $ percent.
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this sample survey showed that the
number of doctoral scientists and engi-
neers increased 50 percent after 1973 (5
percent per year) to a total of about
363,900 in 1981. Minorities accounted for
only 15 percent of the net increase over
this 14-year period, although their num-

1977 1981 hers nearly tripled. A full four-fifths of
"0 the net increase in minorities was'at-

,,,,, tributed to Asians---up 14 percent an-
nually between 1973 and 1981.

The academic sector employed one-

FEI Women r half of all doctoral scientists and engi-

minority scientists and
engineers

Between 14472 and 1982. employment
ot both black and Asian scientists and
engineers in all sectors grew at an aver-
ag warts. rate ot I I percent compared to

percent for their white counterparts.*
hus about 70,000 blacks and 125,000

Asians %sere employed as cut'ntists and
CrIgInt'Vr in '40)2 representing over 2
',erten( and 4 pert cut, respectively, ot
total employment Blacks were' most
of ten emplo%ed as lite or social scientists,
arid Asians were heavily concentrated in
engineering

I he NS' biennial Survey of Doctorate
het orients provides information on the
rat sal calm, distribution of doctoral sci-
entists and engineers and minority em-
ploment patterns, both nationally and
in the at atiemic e for Results from
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Men neers in 1981, ('it) percent of the black
, doctorate-holders, 50 percent of the

white, and 43 percent of the Asian.'
Variation by academic StE 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

t percent and 34 percent of the total, re-
spectively (chart 32). The highest pro-

,A- S. 1A., A portion of black doctorate degree-hold-
ers, on the other hand, were employed
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in the social sciences (34 percent), and
the second highest proportion in the life
sciences (27 percent).

Minority doctoral scientists and engi-
neers employed in the' industrial sector
accounted for about 13.percent of the
total in 1981. The' absolute number
(11,8tX1) of Asian St doctorate-holders
employed by industry approached their
numbers in academia (12,01), but they
represented a larger share of the indus-
trial totalabout 12 percent. More than
one-half of the Asian Sit doctorate-hold-
ers were employed in the engineering
fields, compared to only 29 percent of
the whites and 20 percent of the blacks.

postdoctorate utilization
The 358,8tXI scientists and engineers

working in academic institutions in Janu-
ary 1983 included about 19,8M postdc-
torates, or almost 6 percent of the total,
according to the NSF Survey of Graduate
Science and Engineering Students and
lkistdoctorates (GSSP), fall 1982.44' An-
other 4,0(X) staff members-1 percent of
the totalwere classified as "other non-
faculty doctoral research staff." Postdoc-
torates are defined as those individuals
with SiE Ph.D.'s, M.D.'s, D.D.S.'s, or
D.V.M.'s (including foreign degrees that
are equivalent to U.S. doctorates) who
devote their primary effort to research
activities or study in a particular depart-
ment or program under temporary ap-
pointments carrying 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.

Pastdoctorate employment increased
by less than 1 percent from fall 1981 to

11/ational Sornte hwndatam. At ablennl St wine:0w
KKR Gradual( I rand/mew and s.appost Fa41 14182. op at

1982 compared to a 3-percent growth
rate fur 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 bin-
sciences took postdoctoral appoint-

1975-82

1982-83
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ments; in physics the proportion was 50
percent, and in chemistry, 48 percent's

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 appointments during the past de-
cade:" The declining birthrate of the' six-
ties is generally expected to translate into
declining college enrollment during the
eighties, 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 research 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 employed in doctorate-granting in-
stitutions, it applies for all practical
purposes to all postdoctorates employed
in universities and colleges, since only
39or two-tenths of 1 percentwere
employed in master's-level institutions
in fall 1982.

'The ratio of graduate research assis-
tants to postdoctorates for all SiF 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 fields 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
1.2 to 1 and 2.0 to 1, respectively, in 1982.

National Researth Counts!. Commission on Human
Resources. Itystiloi tend Appointment, and 11:±appointment±
(Washington, U C Nahon.d Atadenw Press. 14,11). p
229.

4: Hid p. 41
°Fos example, see David W Breneman. The Claming

Lineament Cases_ What I ray /raster Must Know (Wash-
ington, D C , The Association al Giwenung Boards of
Unwersittes and Colleges. 19$21, pp 20-21 and 27

19



At the opposite extreme, graduate re-
search assistants outnumbered postdoc-
torates by more than 10 to 1 in the social
sciences and engineering.

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 stud-
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).
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As might be anticipated on the basis of
their higher funding levels, publicly 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 SiE graduate students. The dis-
tribution by SiE field of postdoctorates in
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

Nontederally financed
Federally financed
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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 fieldsengineering,
the physical sciences, and the mathe-
maticaVcomputer 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 enrollment

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 SIE 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 doclines
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).

4' Department of Education. National Center for Edut
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(Wa+Inngton, , 1984), pp 10 and 32
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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
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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-oldwhite
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 enrollment 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 mena
12-percent average annual increase com-
pared to a 1-percent average annual de-
cline at the total S/E enrollment level. In
fal11982, men graduate S/E students con-
tinued to outnumber women-56 per-
cent of total enrollment in the sciences,
89 percent in engineering. Among all
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 ofall 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 enroll-
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.
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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 SIE Mu-

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-

pariam graduate S/E enrollment 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.

ervolknent twld degtee
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."

41` Department ut Education. Nattoodi Center tar Educa-

tion Statistics. f1{gr4 of Glitilittem Stfdpiti, 1982 Lthugne
(NCFS M2-107 (Washington. D.0 : Supt. at
U.S Government Pnnting Office. 19,21, p.
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Of these, slightly more than one-half
were in the sciences, engineering, and
hoalth fields. At the master's-degree
level, approximately one-fourth of the
degrees were awarded in the S/E and
health fields, and among the baccalaure-

ate degrees, just under two-fifths were
awarded in these fields. A general enroll*
meet shift away from 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 fields did the number of degrees
awarded increase consistently at all lev-
elsaveraging 6- percent per year
growth at the baccalaureate level, 8 per-
cent at the master's level, and just under
6 percent at the doctorate level. During
the' 1974-81 period, S/E bachelor's and
masters degrees awarded remained vir-
tually level and the number of doctorates
declined by less than 1 percent. In non-
SiF fields, both baccalaureates and doc-
torate degree's fell slightly; the number of
master's degrees awarded rose by less
than 1 percent.

doctorate-granting
Institutions

In 1975 the GSSP survey universe was
expanded to include all graduate institu-
tions. Each year since that time approx-
imately seven out of eight graduate S/E
students were reported as being in doc-
torate-granting institutions. Until 1979,
the questionnaires sent to master's-
granting institutions requested substan-

tially less detailed data than did the doc-
torate-level questionnaires. The re-
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 SiE

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 year, or

twice the average annual increase in full-

timers. Although the number of part-
timers continued to grow by 4 percent
from 1981 to 1982, the increase in full-
timers was just over 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 to more
than 12 percent for part-timers (chart 41.
For both toll- and part-time enrollment,
growth was concentrated in engineering
fields and thecomputer sciences, reflect-
ing the increasing demand on the part of
industry for employees 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
example, 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

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 enrollment, 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 $32,000.4"

full-time graduate students
The 237,700 full-time graduate StE stu-

dents in doctorate-granting institutions
represented about three-fifths of total
graduate StE enrollment in all institu-
tions in fall 1982. Of these, about 33 per-
cent were reported as first-year stu-

4" (..htynk le of 1664440m. !tint. 2. 1042
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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 b 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 obligitions-9 percent
in current dollars (2 percent in constant
dollars). Conversations with agency of-
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 NSF,
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-

..z 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
GSM' 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
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among those receiving support from for-
eign sources was 3 percent, down from 6
percent from 1980 to 1981, paralleling
the slowdown in growth in enrollment 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
graduate 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.s2
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mechanisms of =wort
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
trainees 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-
lowshipitraineeship 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.
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The number of research assistants
supported by Federal agencies generally
paralleled the pattern of growth or de-
dine 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 1960 and was followed by a 3-per-
cent real-dollar decline in FY 1981. The
dedine in the number of federally sup-
ported S/E research assistants in 1981
continued in 1982. The impact, however,
was not equal across all SIE fields. For
example, from 1980 to 1981, Federal
R&D obligations to engineering grew by
29 percent, the only maior 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 declined in growth. The number of
research assistantships in psychology
and the social sciences, for example, de-
dined 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
MI-time S/E graduate enrollment in
1982, a significant increase over 1975
when they constituted 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-
dine in the proportion of men enrolled
in the life sciences (chart 45). Despite
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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 psychologyfields
historically chosen by womenwere
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-

1975-81
1981-82

a>
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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 Council, I. idnitidtre on the lituca-
him and Fmployrnent id Women in Cclence Clunfing Orr
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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, declined 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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fomign gradwis Wants
Graduate students from abroad repre-

sented 22 percent of all full-time gradu-
ate SiE 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 notable 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
skdown in the rate of foreign student
increase has been reported also in the
latest edition of the Institution ;,r Inter-
national Education's annual publication,
Open Doors 1982.$3 and was attributed to

a sharp cutback in the number of Iranian
students studying at U. S. universities.'

In terms of the total employment pic-

ture, the' impact of the' continued growth
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in foreign enrollment inall fields (at both
undergraduate and graduate levels) is
expected to be negligible, because ap-
proximately 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 protected continued increases in the
number of foreigners at all levelsof study
and in all fields, but especially 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
science's.'
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appendix a

technical notes

survey of scientific
and engineering
expenditures at
universities and
colleges, fy 1982

The universe for this survey includes
563 institutions in the United States and
outlying areas having academic pro-
grams in the sciences and engineering
that offer a doctorate or a master's degree
in those &Ids, 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"
items as a standard part of the survey. A
"crosswalk" was added to assist re-

spondents in matching the science and
engineering (SIE) fields requested in the
expenditures survey disciplines with the
field codes devised by the National Cen-
ter for Education Statistics (NCES) of the
Department of Education and published
in A Classification of Insfrudional 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 teapots. rate
The survey questionnaires were

mailed in December 1982. By the survey
dosing 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 Academic
Science /Engineering: R&D Funds, Fiscal
Year 1982 (Detailed Statistical Tables)
(NSF 84-308).
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lie A-1. R&D ingpenditures survey
response rates by type of kunitution:

FY 111112

Highest
*Wee

grwiled
Number
surveyed

Number

respond-
ents

Percent
at

total

456 51.0

Doi:sonde 325 297 91.4
Masted; 173 120 69.4
Bachelarls and

no StE
degrees 65 39 60.0

SCIACE. Wend Sconce Fountlahon

Imputation for
nonreepons

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 Rairtfxpenditures, or
only 6 percent of the $7.3 billion universe

33



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 response
rate tell 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&I) expenditures grand total.

Table A-2. RAD expenditures survey
imputed and estimated amounts by

type of Metitution: FY 1992

lOoliars in minims,

degrees 24 10 417

SOI ACL Ntata "A- ca w F 04ndAtIntl

In the absence of a reliable R&D cost
index, constant-dollar figures are de-
nved ho using the gross national product
(GNI') implicit price deflators calculated
by- the Department of Commerce, as

modified 1w NSF to reflect a fiscal-year
,hasis these deflators were calculated as

lit January itm4. 'fable A-3 shows the
factors used in calculating constant 1972
dollars for all years from 1972 through
i9 43.

TWA A-3. Gross national product
inwffcit price defistors used In the

calculation of constant 1972 doikve
In this report

vistar.

1972 1.000

1973 1.044

1974 1.121

1975 1233
1976 1.319

1977 1.408

1978 1.503

1979 1.835

1980 1 776

1961 1.950

19&? 2.088

1983 2.178

soup Deastinom d Commerce actuated to a heati-veir biltrb
air the Aliberat Some* Fogoldatatut d January 1984
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nesponse anahmis and
data quality

It 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 merges NSF incorpo-
rates the effects of such changes into
prior-years' data to preserve the com-
parability and consistency of the data
series.

Response to this survey is entirely vol-
untary. Requests for additional informa-
tion concerning the survey findings for
the current or prior surveys should be
directed to Ms. Judith F. Coakley or Mrs.
Marge Machen, Universities and Non-
profit Institutions Studies Group, Divi-
sion of Science Resources Studies, Na-
tional Science Foundation, Room 1602,
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:

Wend support to
universities, colleges,
and selected
nomMit 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 Coin-
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 (N1E), 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
proportion of the total receipts at some
institutions even though those receipts
may comprise a small proportion of the
total academic R&D funding.

Oblhiation figures 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 frnm the survey data
are specified types of Federal financial
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assistance: Loans such as those made by
Education's Office of Student Financial
Assistance; agency support of Federal
employee 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 system, 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 year
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 otherwise specified.
When constant-dollar figures are dis-
cussed, they are adjusted to 1972 levels
and are based on the GNI' 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
by granting agencies. When there is 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 service's.

Requests for additional information
concerning the Survey of Federal Sup-
port to Universities, College's, and Se-
lected Nonprofit 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
years, 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 FFRDC'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 employed in higher education
institutions.

Treble A-4. Science /engineering (S/E)
personnel survey response rates by

type of Institution: January 1983

Number
Number
of re-

sur- wand- Percent

Type of instilubon ve4ted ems of total

Total 2.190 1,284 58.6

Doctorate 328 269 R2.0

festers 310 207 66.7

Bachelor's and no
S-E degrees 1.552 808 52.1

SOURCE Nehonat Science Foundation
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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 to in 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
earned degree; item 2 collected head-
count data by detailed field of science/
.ngi need ng, 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 employment data presented in
this report, 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
we're increased or decreased according to
overall rates (f 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 academic in-
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



lIcieneetengineering personnel sunny Muted and esdasaled
amounts by field, tunploymetd stalest, and activity: Jrntuary 193

li
Discipanes lbtal

...

Felt
time

Plat
time

lbtai
equivalents

(FTElsr

FTEls
devoted to
separately
budgeted

Rao
activities

Scientists and engineers. total 76.643 51,678 25.030 77,937 10.224

Engineers. total 7,160 4,632 2,518 6,941 1.401

AeconauScal and astronautical engineers 208 152 56 216 84
Chemical engineers 311 233 78 326 119

Civil engineers 1.081 733 352 1.108 172

Electrical engineers 2,080 1.303 777 1.913 274
Meehanical engineers 1.496 996 509 1.403 170

Other engineers .. .. . . . . 2.047 1.261 785 1.975 583

Physical scientists. total 8,524 6.409 2.072 8.328 1.358

Astronomers 182 93 68 161 35
Chemists 4.783 3,585 1,194 4,630 666
Physicists 3,084 2.367 676 3.060 582
Other physical scientists 498 364 134 458 75

Environmental scientsts, total 1,835 1,244 387 1.690 333

Atmospheric scientists 108 61 47 89 40
Earth scientists 1,241 964 276 1.284 205

Oceanowsphers 159 128 30 151 63
Other environmental scientists 170 129 41 166 25

Mathernatical/computer scienists, total .... 12.804 7.167 5.615 10.892 464

Mathematicians 9,481 5.486 3,974 8,160 253
Computer scientists 3.323 1.681 1,841 2,732 211

Life scientists, total 23,119 17,129 5.959 24;555 5.532

Agricultural scientsts 1,804 1.394 410 2.859 661

Biological scientists . . . . . 9,967 7.780 2.185 10.016 2.224

Medical scientists 9.196 6.456 2,726 9.189 2,435

Other We scientists . 2,109 1,459 637 2,151 212

Psychologists. total 7,285 4.419 2.859 6.314 396

Social scams &total ............ . . . 14,326 9,106 5.159 12.954 727

Econotr-.As . 3,886 2.257 1,411 3,312 229
Political scientists . . . 3,225 2.240 98 3.016 144

Sociologists .. . . 4243 2.720 1.521 3,861 164

Other social SCientifits 3,171 1.907 1.254 2,858 190

,Futtene-aporwients

wuncr Nelenal Science Fouticistion

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.
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Requests for additional information
concerning the survey findings should
be directed to Ms. Judith E 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, Abi Asso-
ci ates, Inc., 55 Wheeler Street,
Cambridge, Massachusetts 02138, (617)
492-7100.

survey of graduate
SCiefWe 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 closing 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 personnel 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 or %decreased to
reflect the growth or decline in respond-
ent departments in the same field grant-
ing the same Highest 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 than in
fall 1981; estimated amounts, howeven
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

43



lbstdoctorates should be addressed to
Mr. J. G. Huckenpahler, Universities and
Nonprofit Institutions Studies Group,
Division of Science Resources Studies,
National Science Foundation, Wash-
ington, D.C. 20550, (202) 634-4673.

Data tapes showing data for eight
years, fall 1975-fall 1982, may be pur-
chased from NSF Surveys, Abt Associ-
ates, Inc., 55 Wheeler St., Cambridge,
Massachusetts 02138, (617) 492-7100.

MIAs A4. Insdkdlenal and deparbnentod response MOS do the wedande
student SUMO'S by type of buditution: fall 1982

lype of institution

lbtat

tristiartions

Number
surveyed

Doctorate
Master's

614

Number of
=sonata*

540

Percent
of total

87.9 9.776

323
291

298
242

92.3 8.346
83.2 1.430

Number of
respondents

Percent
of total

8,848 96.7

7.652
1.196

91.7
83.6

SOURCE. Naomi Science Foundebon

Table A-7. Proportion of totals imputed for the grafivate student survey by type of institution: 1982

type of
institution Total

lbtal

Scienc;eierigineering graduate studs/Is

PostdoctonaesFull time Pan Ime

Number
reported

Percent
imputed TWO

Number
reported

Percent
imputed lbtel

Number
reported Ibtal

Number
reported

Patten!
IMPUted

lbtal

Doctorate
mowers

399,082 363,104 92 255.969 235.824 7.9 143,723 127.479 11.3 19,772 17,445 11.8

347.414
52288

317.547
45,558

8.6
12.8

297.13713

18,283
220.184
15,440

7.4
15.5

109,738
33.985

97.363
30.116

11.3
11.4

19.733
39

17.410
35

11.8
10.3

SOURCE Naomi S Faundliqn
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TAKE 11. = R&D EXPENDITLIES AT 1111111SITIES AND COLLEGES 117 TEAR

AND SOURCE OF FUNDS: FISCAL YEAS 1951.12

FISCAL YEAR TOTAL

1953
1954

255
290

1
i 311

1995556 272
1957

I 410
I

1950
I 411.

1999 $26
1960

i GO
1161 763

1942 906

1163 1.011

1044 1,275

1965 1,474

1966 1.715

1967 1.921

1961 2.149

1969 2.244

1970 2,325

1971 3,500

1972 2,630

1973 2,104

1074 2,023

1075
1 3,409

1976
1 3,729

1077
i

i

6,067

1071 1/ i 4,615

1979
it

19001
i

1.141
4.060
6.011

1912 7.261

I

(DOLLARS IN WILL:SUSI

FEDERAL I STATE AID
GOVERNMENT LOCAL

GOVERNMENTS
IORSTRY

INSTITUTIONAL/
FONDS /

131
160
169
211
221

37
42
417

12
GO

11
22
25
29
SS

35
30
41
43
40

204 44 21 53

306 74 St SS

405 115 40 64

MID 9f 40 70

613 104 40 79

760 111 41 09

917 132 40 103

1,073 143 41 124

1,261 116 42 141

1.409 164 i 41 111

1,572 172 51 218

1,4100 197 40 213

1,647 219 61 243

1.724 255 70 274

1,795 2169 74 105

some 295 14 311

2,032 VOT 96 370

2.301 332 111 *17

2,512 364 123 446

2,716 374 139 516

1.059 414 170 623

3,595 470 113

6.014 414 226 11:

4 599 540 SOO 903

4,,749 016 324 1,091

.

1,40111TIMATED, BASED ON DATA COLLECTED MON 00CTORATIAINAMTING INSTMOTIONS ONLY.

: NATIONAL SCIENCE FOONDATION
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ALL OTHER
sous

73
$3
3

tem
119

121
141
165
177
107

202
2111

2,4
115
316

209
176
409
441
503
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TABLE 8-2. -- 110 EXPENDITURES AT UNIVERSITIES AND COLLEGES BY YEAR
AID CIONACTIN OF PORK: FISCAL YEARS 19,2-82

(DOLLARS 12 MILLION,

FISCAL YEAR TOTAL

BASIC *ISLAND( APPLIED RESEARCH
AND DEVELOPMENT

AMOUNT PERCENT OF
TOTAL

MOUNT PERCENT OF
TOTAL

1983 2,0 110 43.1i 145 56.9%
1954 290 126 46.9 154 52.1
1955 312 159 31.0 153 69.0
1956 272 200 53.8 172 44.2
1957 410 240 08.5 170 41.5

1950 456 281 41.4 175 38.4
1859 526 262 65.2 183 24.8
1040 646 423 67.0 212 33.0
1961 526 70. 2 22? 29 .8

1962 976306 659 72.9 265 27.1

1963 1,081 814 75.2 267 26.7
196* 1,275 1,003 78.7 272 21.3
1045 1.474 1,128 77.2 236 22.8
1966 1.715 1,302 76.0 412 24.0
1867 1,531 1,687 78.8 OA 24.2

1968 2,149 1.650 76.1 699 23.2
1969 2,229 1.711 76.9 514 23.1
1970 2,335 1,796 76.9 539 23.1
1971 2.500 1,914 76.6 586 23.4
1972 2,630 2.022 76.9 608 23.1

1973 2,884 2.053 71.2 831 28.8
1974 3,023 2.154 71.2 868 28.8
10(75 3,409 2,410 70.7 WM 29.2
1976 2,729 2,549 48.4 1,180 21.6
19?? 4,067 2,800 68.8 1,267 21.2

1978 if 4.62! - - -
1979 3,311 3,612 67.4 1,749 32.6
1900 6,060 4.026 66.4 2,034 33.6
1901 6.812 4,576 67.1 2,242 22.9
1802 7,261 4.851 66.8 2,4010 33.2

14/012:74 Nen NOT COLLECTED IN 1978.
: NATIONAL SCIENCE FMANDAIION
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TOLE 11-3. MD EXPENDITURES AT UNIVERSITIES MD COLLEGES. ISY SOURCE OF FUNDS. CHARACTER OF MORK.

420 SCIENCE/ENGINEERING FIELD:
FISCAL YEAIS WM 197240

IDOLLAIS IN 11ILIANDSI

SOURCE. CHARACTER, AND FIELD i 1972 070 I, 1976 i 1977 11011 1/ 1779 1980

1 4
1

t i
TOTAL 2.420,44813,40,69113.70,007

4,014,95314,624,6730,311.400 6,060.110

SOURCE or rums

FEDERAL GOVERNMENT 1,70,04012.288.070 2411.867 8.20726,126 3,058.70 2.00.271 4,091604

STATE AND LOCAL 5040221110 swireal 221.646 262.746 ,142 414,20 470.073 493,1149

INDUSTNY
INSTITUTIONAL FUNDS
ALL mute SOURCES

74,412 112.952
304,7891 417.425

1'50.010
1

122.145
445.590
244.09

121,07
014.275
213.802

169,622 02.752
622,646 70,721
20,221 272,00

225.522
828.774
402,07

CMARACTER OF MONK; 2/

SASIC RESEARCH 2.022.200/2
'
409.777 3,011.820 2.70,649 2.612,278 4.026.180

APPLIED RESEARCH AID
DEVELOPMENT

605,2921
150.114 1.180,18? 1,267.204 4,749,00 2,022,931

FIELD:

ENGINEERING / 341.362 100 .912 431.727 498,473 601.042 768,407 864,040

AINONAUTICAL AND
ASTIONAUTICAL

46.226

CHEMICAL
1110

OM 67,219

CIVIL
/Mr .61

151. 81,604

ELECTR I

MP' 223.

MECHANCCALAL
141.672781

OTHER. N. E C

20,242

PHTSICAL SCIENCES 214.02 250.272 279.279 22,07 444.299 602,90$ 417,604

ASTIONONV 21.'96 26.607 26.294 22,261 26.702 48.459 50,741

camper 102.222 120,710 140,142 09.252 03.121 206.01 244.454

PHYSICS 159.047 173.510 03,020 201,655 20.099 292.022 322,017

OTHER, 0.1 C 25.427 29.451 29,20 20,08 41,387 54,01 02,152

ENVIRONMENTAL SCIENCES 2/ 129.021 255.060 08,531 09,20 279.201 452.915 09.164

ATMOSPHERIC

611,261

EAITN SCIENCES

116.047

0C14100APSY
et

10,40

OMER. 11.1 C

21,202

NATNERATICAL/CONPUTER SCIENCES 69.222 85.306 06.04 107.275 226,178 176.290 10.726

MATHEMATICS
29.712 42.491 70,477 71.510

COMPUTES SCIENCES
45.00 44,02 0502.,021262 6708..475622 97,921 114.151

LIFE SCIENCES 1,229,310 1.900.107 2.101.05 2,228.806 2,122,804 2,2112.523 3.217,773

AGRICULTURAL SCIENCES 327,079 213,841 412.047 460,647 021.745 402,485 679.204

OIOLOGICAL SCIENCES 443,40 630.166 718.726 772,290 41011900 914.1106 1,031,037

impicAL SCIENCES 394,574 811.02 817.270 900,907 1,128,612 1.221.006 1,414.206

OTHER, 0.1 C 64,194 75,447 80.70 74.962 79,1071 77.676 92,076

PS70211.01 41,121 06327 17,288 80.122 10.6641 100.01 111.177

SOCIAL SCIENCES 03,792 00.176 262,261 262,087 277,497, 290,122 1041.101

ECONOMICS 40, 1111,091 65.447 72.124 79,09; 83,089 10.162

POLITICAL SCIENCE 21 .278496 29,712( 20.315 22,214 04171' 0.431 10.450

SOCIOLOGY 211,451 44.718 46.266 61,929 66,9001 74,641 10.048

OTMEN. 2.1 C 77,161 108,887 102,213 101,710 944971 91,977 107.01

IMES SCIENCES, N.f C 105,215 1119.05 100.132 101.714 10.478/ 122492 146.871

ILUNCI

/ ESTIMATED, 800 ON DATA COLLECTED FIONINCTONATI-ORANTING
INSTITUTIONS ONLY.

/ DATA MERE NOT COLLECTED IN 072.

/ DETAIL NOT SEPARATELY
AVAILAILE PRIOR TO 1900.

t NATIONAL SCIENCE FOUNDATION
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1 101 1102

6.212.24 7.260,637

4.109,049 4,749,264
540,050 085, 551

207.550 325,594
9113,445 1.097,602
448.249 502,611

4.576.220

2,248,112

4.100.9113

2,409,684

959.989 1.0246 014

43.023 60,645
83,215 113.20
1118.109 164.281
192,796 224,20
10.505 141,513
281,681 06.477

766,504 823,844
67,m 73.396

205.520 311.452
756.944 362,312
0,1149 74,532

551.081' 060,144
71.341 05.705

191.854 195.712
101, 790 198,20
0,172 00,474

222.0341 04.4441
09.005 96,121
131,020 181.345

3.672417 3.9671100
771.034 825.122

1.111164412 1,219.910
1499.401 1.721,004

113,816 120. 029

130.00 01806

372.115 MAU
0,711 94,115
56.695 60.713
94.90 79.513
120.803 119.000

144,020 152.970
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TAKE 1-4. FEDERALLY FINANCED NOD INPUBITVIES AT ONIMRSITIES AND COLLEGES BY CNANAcTIO OF um
AMID sasscusssistsstss FIELD: FISCAL YEARS 1072, 107941

MUMS IN MUM

CHARACTER AND FIELD i Ion I 1971 1976 1 077 11971 1/ 1 1979 1910

T 1 I

TOTAL 11,791,1110 ',name 2,511,86712,716,12613,014.71413,199271 4,003,I86

I I

1

I

1,841,813/1400.0,01 -12,071,1461:4100100

m.o.,: -11.en.srrisam.sis
1

1

CHARACTER OF 101k: V

OASIC MIMIC*
APPLIED RisEARCN me

BETELEFNENT

11,480,16611,600,822

07460811 093,048 670,644

Mal ZOOMS
FIELD:

INGIOURING I/
AeloNAuTIcAL AND

CNIN1ASCAL

TIONANTICAL

ELECTRICAL
NICNANICAL
OTHER, 0.1 C

PHYSIC FENCESAL SCIENCES
ASTININO
CNIFUSTOW
PAMICS
OTHER, N.E C

IIV1NONNIIITM. SCIENCES 2/
ATNESPNERIC
DM SCIENCES
OCEANOGRAPNv
OMR, N.1 C

N aTNeLnicALMINPUTUI SCUM'S
N ATNENATICS
IMPUTE' SCIENCES

LIFE SCIENCES
AGRICKTURAL SCIENCES
SIOLOGICAt SCIENCES
MEDICAL SCIENCES
OTHER. 6.1 C

P SYCIOILINW

SOCIAL SCIENCES
fc0NORICS
POLITICAL SCIENCE
SoCIOLOGY
MEN, N. E C

OTHER SCUMS. N.E.C. ......

152,176

861,010
1602
82,,166
126,106
0,696

136,719

Os

40

O P

19,822
92,716
149,162
22,992

180,643

VO

200,407
18,

107,028167
06,102
22,667

211,622

01,038 69,099 65.107
31.234 22.013
13,10 32,929

1.137.075 1,380,1146
122.136
133.172

4311,03 613,716 677,509
34.706 56208 05,617

113,110 61,616 99,367

111.215 143,333 1311.2911
20,440 16,968 29,132
8,317 13.200 11,166
34,142 45.041 41.10
47.11491 17,0661 16,0421

61,6231 I17,0661 119.6.111

72212 112,1164311.07 *Mai

311.721

236,712
23,

121,03
220

171,010
22,129

216,191

70,114
41,631
37,146

1,472,964
132,772"In
712,22712,01

63,60

131400
31,991
14,1*11
37,994
UAW
ssain

407,4871

36,3348'
130.sesi
100.16s
ss.sul

vs tool. .1

-1
_1
_1

as.stwi
*e,21s!41m41

1,626,633
09,349
000,160
830,24,801

606

63,906

140,445
37,103
19,888
40,507
46,1187

67,622

036,1641 194.511

610
46
111,,057

99479
139,393
99,2201

2.464
MOAK 194,4190
16,249 44,4411
06,5161 180487
281,816 270,666
*1o4e11 41,061

329 041 371.862

J
.1

' 116,129
129,666

1

-1
132,109
12,966

129,622 127.941
60,4311 61.020
es.121 76,917

1,811,77912,093,7411
116,6761 111,3111
664,6791 762,897

914,90511,066,121
544231 63,063

72,071 81,812

100,074 1 181,617
46,026 1 42,430
30,9611 12,676
47,1441 P 140
44,1631 07,381

173.3401 /8,244

IONOCI

/ MINATO, BASED ON DATA COLLECTED FROM ssussass-egsrms IrSTITONIONS ONLY.
/ DATA 0021 NOT COLLECTED IN Ms.
/ MAIL NOT SEPARATELY AVAILABLE 71100 TO IWO.

: NATIONAL SCIENCE POUNDATI0N
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1411

4,999,640 4,769,264

2,247,660 2,292,157

1,311,219 1,256,107

661,170

21,302
MOM
67,907
141,127

205101,,460440

618,61:
47.676

216,630
186.481
411,620

30/443
08,496

126,496
1419106

161.152
67,6391
02.441'

607,113

48,007
40,616

.012
17259,163
06,073

#60,0110

640,670

MOM81.718

,18620060,400

291,510
68,446
126,380
161.70
43,840

173,000
107,361

1,263.143'2,490.002
232,6131 204,691
166,1M71 911,431

1,187.297'1,21066,
76,2361 77,721

0.411

117,034
44.132

,
1622,139100
63.124

11,687

89,101

1, 371
12,602
46,111
02,137
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TAM FEDERAL OOLIGATIONS TO UNIVINSITIES AND' COLLEGES FOR NESEANCN AND DEVELOPMENT,

BY DETAILED FIELD AND AENC61 FY 1982

Ileum to noos000s)

I I i I II

FIELD OF SCIENCE/INGINEERING If TOTAL 11804 I CON I DOD OD

I 1 I I

I t I

FITOTAL, ALL ELDS 14.111.04sisfo.$201

pwrsscat SCIENCES. TOTAL 1 sums: ta.ogol

ASTROMONY 1 04 0011 1

PCOMMMISICS 10::1 12411
I '

I

PINSK& MENUS, NEC

NATHENATICAL/CONFUTIO
I I 41

I

SCONCES, TOTAL I
101,8611 WI

MATHEMATICS 1 04,7331 8711

NATMENATICAL/CONFUTER, NEC I 41:48111 ill
CONFUTE* SCIENCES

1214111011MITAL SCIENCES. TOTAL 1

AINOSPHINIC SCIENCES I

INEOLOGICAL, SCIENCES
OCEANOGRAPHY I
ENYINSINeNTAL SCIENCES, NCI

i

SWIMMING, TOTAL I

AERONAUTICAL 1 1

ASTRONAUTICAL I ,569CMINICAL
:I

MIL
, 30474

30040 1110

ELECTRICAL 1 139,441

KCAL 374261
4WALLOWA MATERIALS 626990 01

ENSINFIRINB, NEC 1 643,9701 8,4031
I

LIFE SCIENCES. TOTAL 11.214,11191198,010

BIOLOGICAL (EXC.ENV.110) 11 1904261 05,539
I '

INYINONNEITAL SIOLOIN 6.448 LOW

MICKLIFE
FENCES, NEC

I str14239...usn19221123u.,3611420AGRICULTURAL

I

PSVCMOLOST. TOTAL 8161921 151

SOCIAL ASPECTS 1:11:1 1:1
BIOLOGICAL ASPECTS

PSYCHOLOGY, NEC 33,870 01

346a13 1.6271

94,663 1,0061
181,005 $32
W0146,,

000
0/ 1

0240

I

7011.14$ 1,3091

31.210 to

SOCIAL SCIINCES, TOTAL

ANTNROPOLOGY
ECONOMICS
HISTORY
LINGUISTICS
POLITICAL SCIENCE
SOCIOLOGY
SOCIAL SCIENCES, NEC

OTHER SCIENCES, NEC

103.314 314,011

20.012:1

of

0.37001

11,9114
02,101
3.300

29
10,267613

31,289
18,90

244,722

EPA I NMS INT 1 MASA 1 NSF 1 OTHER
1 1

1/ INCLUDES DOT, AID, NUO, LABOR, AID NW.

SOUNCEs NATIONAL SCIENCE FOUNDATION

I 1

29.1311813.6731 owoolsoLsOli 78,01712,110.63,1 71.5451107.744 007.4711 %AU

812 I.61,

01144,0511\2,6061 02,6421

01 HI 36,72 14,046
2,175 72.916

1,6001 62,710 209,6861 795

1,106 43,023

01

307 14,759 0001112716:0114:71 077.I 17:8607741 LT! 170:as36981 6693:41173 4311:14

3,I6f Of 40

1 \I

oi 4 1.1611 rims

I 4
I

voi 34,014 GI 4,403 1114, 3.463 371 4446 mus 1,411

2:111 121: 01 20
:I !X' III \ 1641 461 1r 140:

I

731 19,849
927 26,601 67

2263141 44,603 01 18,951 21,0911 0 8 6041 45,227 14%618 8.161
. 1

$09 0,486

0 2,494 POI
Of 7,429 6,765i 01 ::121:1 1:111 Mt: 8,0i2,652/ 24412

27,769 33,297 0 6,314 01 68 2,700 314068

1,628 Oil Will 1471111 Of 2221 6,314 12,7111 48

1,3701041,606 1,0371 7,8671 30,609 4,7791 8940 99,744 6.981

:i 1::::; el 1:11111 NI
o

:I 1110:41 12
0

214 110,472
3291 7,100
01 2,727 :41 Me 1,010 "ill 241

4,413
ill' 91

9051 01

III 1::::

... 01 .....I moo Pi
O utoll fool 4,4091 6,186 10,171 47

167i309,740 1,0271 27,1021 965 2,1991 12 4,989 7,989 5,448

4011 73,100 4.6161 39.0981 soma 1.7116.12411 Mai 13.1211114.7ool 41.011
. I f

01 28,674 20,868 071,1961 151 6,2201 98,1021 8400

1S7441 1.4762
O 960

0011 0.0 ale
0

Oi 1493 966i 3,619 3,045i 4,70917714121 til Ili 22,4 1:111
I

01 60,992 3,720i 64228 0,6471 11661

01 1,983 151 0 to, oc000l ooll 1,2& cool o

so 01 Oi 20,0941 0

!II 83 41

0

mi 22.602 Of 7671 mos

0

won o maosi on
sal 46431
210 1,444

3,4801 1,212 4,5811 61
I

1,310 36.8971 awl 43 40.465 9,131

01 01
0/ 12:255

2,400 : 73$ 1,0161

4()141 0111 01 01 "7011 1111 371113100 11,44200

01 640

:11 : a' 607 I 1 01 xas

0:1
mina m10041 2401

Al
00 urs:L71 n17 I 0011

4,174
sos330101

I

743I 031 Oi 8,711

I

44 15.732 24.8701 1.4091 14,703 160,8171 451 14691
! *

14,927 6,436

50 46



TALE 8-6. -- RED EXPIND3TURIS AT 1111610SITIES AND COLLEGES
OV 661161APH1C 011611811118N: FISCAL TEARS 1572, 1172-22

MUMS IN 7NOUSANDS1

DIVISION AND STATE 1071 1571
1 1

1070 1077 157$ 3/ 1 MO I 1000 I 1981 I 1982

TOTAL. ALL INSTITUTIONS 8,6110,442 2,408,691 2,729,007 4,046.953 4,140,216 1,261.406 6.060,118 4.818,262 7460.687

NEN ENGLAND 280.702 219.726 2S1,316 402,112 622,415 522.122 100,176 690,962 732,072

CONNECTsan 14,010 62.672 71,101 74,248 19,078 109.42$ 118,198 140,041 1111,201
MAINE 5.98, Mfg 9,632 "37 11.022 12.212 14,002 17.174 19,221
NASSACHIAITTS 188,981 231.922 229,792 262,490 266,231 244.984 216.509 445,206 461,712
NEN HAMPSHIRE 7,629 10.063 11,1163 12.702 16.232 17.890 111,600 17,421 27,607
DIODE ISLAND 17.647 12.228 14.146 21.1143 24,121 20,229 24.897 41.140 44,244
VERMONT 6,461 10.209 12.167 13.130 13.616 16.021 19.960 18.726 18.1102

1110041 ATLANTIC 482,200 448,774 620,778 784,231 790,362 872,942 1179,341 1,086.279 1,181.613

1111 JERSEY 46,472 0.401 04.221 119,040 Witt 76.110 82,500 96,287 102,077
NEN TORN 300.110 286,842 409,214 442,420 482.102 1146.1131 612.124 671.614 739.904
PENNSYLVANIA 129,612 161.127 127.142 202,041 226,892 269.427 160.627 311,250 144,622

EAST NORTH CENTRAL 618.127 246./80 186.745 628,790 712.252 812.264 984.182 1,006.622 1.022.472

ILLINOIS 122,525 150.071 162.112 174,228 198.719 212.253 122.817 268.121 212.523
INDIANA 111,160 04,021 68,622 611,735 79,991 89.709 101.132 211,741 122.427
MICHIGAN 27.227 127.1129 117,823 146,1173 171,299 100,292 217,267 226.216 216.442
01110 72,734 113,963 108,291 121,228 126.811 142,104 182.1164 202,313 204,100
M1SCONSIN 82,281 110,222 109,287 114.324 122,462 164,919 162.870 178,022 188,1178

MESt 0007114 CENTRAL 2111,646 262,966 292,040 221,789 2,4.444 401,641 4.68.81/1 494.624 222.722

IORA
KANSAS

30,640
28.042

47,064
20,687

22,374
24.326

60.620
$6.92,

67.227
38,160

81.204
43,2111

94.687
49,474

102.409
25.429

111.011
26.444

MINNESOTA 49,764 70.226 72.226 13.088 24.706 106.947 119.471 113.430 166.1185
MISSOURI 72,092 74.226 81.200 24.176 96,747 104.121 112.27, 123.622 120.142
NEORASKA 19,820 24,222 26,202 20,226 24.706 40,746 42,192 47,804 112.006
NORTH DAKOTA 2,884 10.111 12,710 12,226 14,070 12,424 17.062 20,716 26.423
SOUTH DAKOTA 6,171 6,722 7,792 8,410 4,729 9.614 10,732 10,010 11.679

SOUTH ATLANTIC 232.363 448,017 421,184 126.898 176.871 836.422 248,628 1.042,819 1.111.412

DELANANE 4,1164 6,922 7.1110 11.922 11,579 14.263 16.746 17,142 17.875
DISTRICT OF COLUMBIA 12,102 22.02$ 37.246 41,147 KAM 48,128 26.276 24,928 62.709
FLORIDA 61.468 17.290 118,401 105,002 107,629 110,447 140.151 162,244 167.902
GIORGI* 69,196 68,624 77,691 1141,106 100,208 111.822 126,6,1 154.686 170,401
MAITLAND 42,292 64,62$ 92.242 104.490 112.697 119,744 211.112 240,272 230,946
NORTH CAROLINA 64,1111 89.188 112,220 19.280 101,844 122.674 122.629 128.197 162,723
SOUTH CAROLINA 1.712 18.216 19,929 21.813 23,422 30,490 24,146 26.781 47,1110
TINGINIA 30,470 44,22, 51.012 28,221 62.762 74.6,3 06.706 29.181 106,072

1 NEST 611141011A 8,927 7,227 11.901 11,684 11,0711 15,4,7 17,621 111.146 21,817

EAST SOUTH CENTRAL 82.214 123,285 120,620 141.414 140.206 188.644 182.221 140.132 244.1112

&LAMA 11,116 27.914 22,870 42,260 44,724 241.912 40.526 67.811 70,778
KENTUCKY 14.231 21,414 22,920 27,620 22.14s 37.004 28.112 43.894 48,104
MISSISSIPPI 11.666 23.249 26.122 25.442 22,1163 22.1111 40.201 46,550 110,202
TENNESSEE 29.216 60.146 42.817 46.809 22.043 1111.611 64,173 81,07 74,424

NEST SOUTH CENTRAL 179,827 221,110 206,271 210,248 371,129 461,480 204.460 284,128 637,722

ARKANSAS 11.414 12.817 14,410 16.744 20,602 28.247 30,282 20,216 26.448
LOUISIANA 20,267 29,218 43,60 611.279 97.230 63.224 74.122 88,829 97.204
OKLAMONA 10.147 21.112 22.116 26,289 30,1179 21.061 48.167 47,876 10,1184
TEXAS 112,900 176.282 206.162 221.942 246,9411 210,994 151,808 267.127 432,316

MOINITAIN 102.871 166.241 111.211 243.022 277,267 226,962 302.014 437.111 661,261

M100* 22.1111 UAW 37.1011 41.827 49,802 67.125 77.162 91.680 101.071
COLORADO
IDAHO

29.2011
8,464

6211.,6897

77
73,310$
13,70

77,211
111.110

$4,132
,442

104.164
13.202

122.008
14.434

122.202
21.607

126.921
17,865

MONTANA 6,7 26 10,131 13.2114 14.168 1212,048 17.192 18.202 20.102 20,272
NETADA COO, 7,124 9.404 9,062 10.200 12,416 /2.922 11,1117 18.440
NEN NEXICO 80,271 21,742 06.437 29,886 28,101 11,414 00.030 47.266 14.866
UTAH
*TONING

21.008
1.660

27,108
1,718

40,7011)
0.117

64,791
11,872

117104601070. 07497
9,748

,6211,0281

49
22.222
12,466

81,942
14,622

PACIFIC 417,064 627.142 451.15111 752.40 020.466 986,222 1,480,111 1,1100.770 1.101737

ALASKA 11. 21,11, 30.70 22.179 00.207 26.9471 42124 36.012 70,111
CALIFORNIA 222,80*34 418.486 000.7111 227.828 280.822 462.481 1114,,011 050.1109 046,752

:111:1
114111116TON

22.520
22,204
62,862

24,2,6
29,499
82.272

20,045
479001
87.115

28.900
11.520
99.814

31,071

11216,.1712,7

31.7031 40.29368.a41 71.287
138.504! 146.106

41.907
00.010

109.152

41.435
00.070

170.063

OUTLYING AREAS 11.022 13,316 14,112 11.377 12.284 ss,:n! 21.817 NMI 10.030

iLSAUCE
NENE COLLECTED ONLY 1 DOCIONATE-ONANTING tommorms.

: NATIONAL SCIENCE FOUNDATION
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TAILS 2-7. -- SCIENTISTS am insouss EMPLOYED AT U219225121E1 AND COLLEGES
SY FIELD AND STATUS: SELECTED TIMIS

FIELD MID STATUS 1 1967 I 1929 1971

1 V I

1972 1971 1977 1978 i
1 1980 1981 1982 1982

ALL FIELDS .
FULL TIME
PANT TIME

ENGINEERS
FILL TINE
PART TINE

PHYSICAL SCIENTISTS
FULL TINE
PART TINE

tonsumetta SCIENTISTS
FULL TINE
PART TINE

NATHENATICAL AND COMPUTES
SCIENTISTS

FULL TINE
PANT TINE

LIFE SCIENTISTS
FULL TINg
PANT TIME

PSYCHOLOGISTS
FILL TIME
PANT TINE

SOCIAL SCIENTISTS
FULL TINE
PANT TINE

T Af

1 212,822212
'
822

170,227
1 41.294

1 so.ns
I

12.1142
1 4.270
t

1 /*JO
I 22. 311

1
2,222

f 1,111
4,294

1 III7
I
1

1 17,774
, 14.197

3 379'
'

1 27.247
1 SCS20
1 20.727

! 11.su
1,204

I 2.804

! 29.767
: 22.241

1

' 7,6111

231.726
127.082
66.674

11. 287
11,421
3,216

11.141
25.040
2,109

1,249
6,939
614

12,411
11,390
4,100

117,1116

14,DDE
13426

sibme
11.916
2,264

38.190
30.864
7.322

f
297,9041
229,416
40..11

ET 110
82,032
4,091

29.440
10,3%
2,097

6.200
2,702
744

246.41
28,101
6,26G

110,224
WNW
0,347
16.806
12,294
2,212

62.202
32.090
2,107

164,887,
116,4/61
41,4021

27,110`
23.682
4,0621

119,2101
26,1144
3,1166

6,924
6,891
263

14,770
20.79.
3,976

112.6 033

MAID
mese

scan
14,777
4,099

44,211
36,192
8.022

178,919,
222,336'
022111

DT , 30
/ 12 2801.

2.2291

10,1131
16,6112
4,174

7,129
6,787
1,864

0 . as
22,406
6,071

113.466
90.6.*
22.702

21.643
12,273
0.676

42,719
38.246
10.473

_

I 297,126
226.2711
61,978

10. 002
24,101
3.171

2I,120
17,02
4,267

2,327
8,071
1.162

21 . PIK
23,828
4,126

117,461
%Me
miss

ss.su
17,307
6.202

13.180
41,062
12.118

t
207,717
141.172
22.227

30,937
26.666
6,231

21.839
17,102
4,637

9,618
1,222
S.321

»Aso
24,149
2,68,

122,916
37073*ELM
sa.ns
17,426
6.346

44,961
61.826
12,729

I-
B24,249
234,290
62,20

33.7
26,672
7.262

=JP
27.103
2,161

9,960
8.6112
1,107

22.14?
26,230
9.227

133.702
100.1/0
1.447

*saw
16,733
6,224

24,0112
41.124
12,928

234,407
219,646
76,791

34.840
27,017
7.123

Nopee
12,178
2,891

10,93
1,678
1.005

u.ses
17./27
11.229

137.773
1100/11
37.20

MSS*
16.219
6.127

22.220
41.272
12.980

340,010
267,771
81,222

16429
27,290
4.329

36,643mom
2.929

10,192
1,668
1,127

esas7
32.220
13,917

146,237
1/1,111
MAX
ELAN?
14.796
6.201

22,986
41,721
14,253

210,804
272.925
82.262

37,290
22,216
cam

$4,61141
211,376
6,284

10,144
8.684
1.426

u.s33
29,892
15.766

191,126
EISASS

112.6116

23.433
16,742
6,907

22,666
41,326
12.944

SOUCE: NATIONAL SCIENCE FOUNDATION

MOLE S,O. .. SCIENTISTS AND ENGINEERS EMPLOYED AT manumits AND COLLEGES
OV TYPE OF INSTITUTION AND STATUS: SELECTED TEAK

TYPE Of INSTITUTION AND STATUS 11067 1949

,

1971 1972 I 1972 1977 I 1978 1980 1 1901
1 I

1982

ALL INSTITUTIONS 212.829 221.726 127.906 264,427 274,912 297,0110 007,707 314,242 2114,427 269,310 298,116

FILL TINE 170,227 187,402 289,416 216,624 222.236 236.278 242.170 224,990 229.696 367.771 272.212

PANT TINE 42,1102 44,674 62,412 48.422 99.283 61.478 29.927 22,249 74,791 81,239 82,869

INSTITUTIONS IMANTI2G:

DOCTORATE IN 131 142.474 184,434 171,230 174.04 IMMO 133.204 200.11106 211,021 212.8314 232.042 236.960

FULL TINE 1111.646 114.604 140.339 1434931 161,096 129.248 164,722 079,172 123,160 111.742 191,731

PANT TINE .. 26.220 29.412 32,899 33,881 22,224 13,246 32,620 22.146 40,672 43.301 64.819

MASTER'S IN SSE 24.712 19.441 30.000 28.722 26,072 26.790 211.628 27.262 27.826 31,912 60.1141

FULL TINE 10,762 22.112 22,297 24,821 27.111 27.118 29,392 27,918 27.240 18,620 26.618

PANT TINE 2.981 4,132 4,643 3,152 2,264 7,672 9,222 2.467 9.916 18.298 10.927

OACNEL03'S IN SRI 82.020 11.690 22.198 28,263 27.119 27,611 26,222 16.1120 17,630 11.011 12.469

FULL TINE 12.328 17,117 19.613 12.020 22.606 21.237 21,122 20.784 21.229 21.666 23.219

PANT TINE .. 3,697 2,762 2,1711 6.762 4.707 4,276 ONOT 6,066 0,272 7.129 7,110

NONSCIINC1 2184EE5 1/ 22,422 26.201 32,380 1,341 1.162 607 OEM 242 916 687 610

FULL TINE 16,034 19422 22,007 812 1122 467 7111 GOO 780 279 609

PAW TINE 6.290 6.1162 9,1131 226 217 140 03 168 300 104 181

2 -YEA8 INSTITUTIONS
.. - - 21, 909 NINON 41,0441 41.603 41.349 44.171 61.641 /MAO

FILL TIN - - . 23.74$ 24,430 E6.4010 16,173 25.104 84 .603 EL IDA 30.800
PANT TUG . ' - 1.201 slaws 311,426 12.210 19.324 17.616 aims 22.762

_
- .

21 DATA 048 1967 MOWN 1971 INCLUDE 2-91211 tommums
AS NELL AS INSTITUTIONS ANIONIC 2112112 12 NONSCIENCS FIELDS.

SOUICts soma sows NUIDATIOM
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TAKE 0-9. FULL-1180-14UIVALENT SCIENTISTS AID ENGINES'S EMPLOYED AT UNIVESSITIES LID COLLEGES

0? INSTITUTIONAL CONTIMIL AND TYPE Of ACTIVITY: SELECTED YEARS

rypf OF ACTIVITY AND COMM 1969 1171 I 1978

-I
1979

1

1977 1978 1982 1963

TOTAL PTE'S 203.937 228,216 229.092 243,071 231,041 271.696 299,709 301,447

RESIANCH AND DEVELOPMENT 90,146 40,499 46.196 $0.1126 54,243 99.962 29.473 60.265

OTHER ACTIVITIES 113.791 170.717 188.194 192,243 203.710 211,694 148.232 245,193

TYPE OF CONTROL:

PUBLIC INSTITUTIONS

TOTAL PIE'S - - 197,510 168.900 179.923 187,848 207,856 211.610

RESEARCH AND DEVELOPMENT
- 27.312 21,106 24.215 24,991 37,599 38,862

OTHER ACTIVITIES -

-t
- /29.998 137,714 165.678 152.877 170.261 172.748

PRIVATE INSTITUTIONS

TOTAL F71'S - 77.540 74.171 78,101 82,788 11,849 93,837

RESEARCH AND DEVELOPMENT i mu. 19,740 19.980 20,971 21.878 21.402

OWN ACTIVITIES . - $8.196 54.431 58.120 62.817 69,971 72,434

.
-

SOURCE: NATIONAL SCIENCE FOUNDATI014

TALE 8-10. -- FUtt, -TIME SCIENTISTS AND ENGINEERS EMPLOYED Al UNIVERSITIES AND COLLEGES

Iv FIELD: JANUARY 1073 AND JANUARY 1976 - JANUARY 2612 1/

...1.01.1111INI
TOTAL

FIELD 1

ENGINEERS
AINONAuTICAS, AND ASTIONAUTICAL

ENGINEERS
CHEMICAL ENGINEERS
CIVIL ENGINEERS
ELECTRICAL ENGINEEOS
MECHANICAL ENGINEERS
OMEN ENGINEERS

4,1441CAL SCIENTISTS
*SIMONE'S 2/
CHEMISTS
PHYSICISTS
01108 PHYSICAL SCIENTISTS

ENvIIIONNINTAL SCIENTISTS
ATNOSPIONIC SCIENTISTS
MTN SCIENTISTS
OCIANOGRAPHERS
OTHER ENVIRONMENTAL SCIENTISTS 2/

MATHEMATICAL AND comPuTEN SCIENTISTS
MATHEMATICIANS
COMPUTER SCIENTISTS

LIVE SCIENTISTS
AGRICULTURAL SCIENTISTS
1118L0GICAL SCIENTISTS
MEDICAL SCIENTISTS
STNS. LIFE SCIENTISTS It

1

INSTCMOLOGISTS

SOCIAL SCIENTISTS
1l !LISTS
POLITICAL SCIENTISTS
SOCIOLOGISTS
OTHER SOCIAL SCIENTISTS

NEM NOT COLLECTED IN 1979.
AVAILABLE PRISM TO IUD.

NATIONAL SCIENCE 'SUNDAY'S'

43

1

1973 1976

216.424

23.489

1,32.
1.32!
2.720
9,916
4.6,5
6,921

26.646

12.297
11.077
2,192

6.891
960

4'7

20.714

88.418
.

2912.490692
49,019

14.777

36.193
9.947
8.187
9.686
2.772

225.886

22,924

066
1,63.
4.013
1,405
4,246
6,04

PAM
14.1.1"
18.822
2,124

7.297
602

1.027
1,228

23,129
18,993
4,132

91.117
12.941
34.891
MARS

48.710
20,369
9.065
11.425
9.891

1977

226,27$

24,105

1128

41.684,111
9.463
4,467
7,412

27.593

14.471
11,004
Lam
0.070

602
3.914
1,469

22.870
19,287
4,883

'4.986
13.061
26.5711
64.266

17.207

41.1162
10.693

004
191,,474

9,609

19711

242.170

24,666

96*
1.725
4.240
15.1193

4.922
7,612

27,902

14.726
11,254
1.912

8.289
021

5.062

14449
19.f44
4,789

97,726
13.784
37,661
46,141

17.406

41.036
10,1541

08$
191..502

10.429

19110

294.990

24.472

1,144
1,816
4.329
6,174
4,817
7.926

27.993
818

14.230
11.123
1.522

8.452
792

5.334
1.488
618

26.020
10.114
6.118

108.199140
28,.74414

90,816
4,685

16,732

41.124
11.0,2
1.767
10,860
10.425

19411 1013

100,606

97.017

LOST
1.902
4.446
9.018
4,932
8,162

2149 1

811

78

14,763
11.010
1,903

8,678
763

11.620
1.965

712

27,127
20,232
6.895

119.067
14.007
39.1014
08.826
11,200

16.09

41.27,

10.H!
10.747
10.294

267,771

27,990

1.084
1.010
4.720
6,780
5,038
8.290

28.338
1.006

14,625
11.425
1,482

8.668
762

0.664
1.406
708

28.380
20..1141066

7

119,711
14,663
40,109

87.006

*0,706

61,728
11,612
9.173

10.762
18.240

11113

171.909

20,216

1.091
1.
4.9419
902

7.171
11.117
11,606

28.020176

14.748
11,387
1.312

0,680
607

5.574
1,1120
787

24,113
21,828
8,895

118.068
15.037
40.903
113.646
9,282

16.788

41.926
11.994
9,151
10.498
18,262
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omit mosiiiiii Wilti STi
MATMATICIA ArisCONPUTEN SCIENTISTS

COMM %MISTS
1.101 SCIENTISTS

001,11S, Mill"
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POOOLOGISTS
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MITICAlstlIENTISTS
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1.340
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19.739
067

Iiiit
. 1
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Oil
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1.
..ni
VI.7
elite

izia
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1,117
1,627
4,207

16112kai
21,

II: I
1.370

7.173

fit
%KT
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12.418

334ff
1:iii
7.
7,740

217,004
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1.064
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Iii:
:

Ili:
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2:11;
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:::::

Pat
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317

.

:so
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2.410

14

LIU
7911
119
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12,120

2:11:

31.040
Uffnil
4.1210

1 ::!:

11
:422

s
42.417

1.491
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42,mi

1:11
4 .911

Lai
334

112
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11.!!!
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SOUK*: NATIONAL SCIENCE FOUNDATION

TASLE 1-12. -- FEMALE SCIENTISTS AND £00111110 EMPLOYED AT UNIVERSITIES AND COLLEGES
II STATUS: .111111ART 1980 AM .MNUANY 1982,03

FIELD
TOTAL

1980 19112 1953

FULL TINE PART TINE

1980 1982 19113 1900 2982 1953

Tofu
ENGINEERS
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CHEMICAL MESS
CIVIL 1001 ENS
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14611V:61111111"

07110
111CAL SCIENTISTS

111101MONTAL
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COMTE. SCIENTISTS
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a L STS

pommy:us
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61,008 71,778
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1:1
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1.11 10
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1 11:!1!

4.,IB1 1.

4.61:
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641
344
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7.01
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I u
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20
90
167
132

361

2.649
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1.040
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30.934MO
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4.448

8.097
1.1S9
1,279

kte

53.0110

1.011
13
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210
167
so
410

2.664

461

an.c
1:.n
6:M
6,451

17,443

278

21
15

37
to
20
147

1.224
so

1.09
140
105

svy
14

2447
1.460

317

7

0.
440

3.680

21.010

354

10
24
65
41

1443

1,2131.323
21

985

115
192

235
1

2316

7

0

7,

3.075
3.717

712

1.417
4.265

2.714

3.041

22.452

449

4o
13

3
2

1952

1.860
29

1.061
217
79

306
2

101
3

.1
6t

1.
4.206
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9.900

2.11
4.$79
1.819

2.753
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/
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TAM 9-12. -- SCIENCE/MINEERING
FIELD

AND OMEN IFACIERNAIDRAJESEANCH STAFF
IN ALL GRADUATE INSTITNIIONS IT FIELD AND mcmgo MONIE

.
. _

FIELD

POSTDOCTORATES itITIOR SON- FACULTY DOCTORAL RESEARCH STAFF
1

1

1ALL DOCTORATE- I HASTEN'S- I ALL comsat- MASTER'S-
INSTITUTIONS I sums I mom Immo:out I GRANTING GRANTING

1 1 I 1

TOTAL. ALL FIELDS

ENGINEERING
AEROSPACE
AGRICULTURAL
IONFOICAL
CHEMICAL
CIPIL
ELECTRICAL
ENGINEERING SCIENCE
EimusTRIAL
MECHANICAL
METALLURGICAL /MATERIALS
MINING
N UCLEAR
PETROLEUM
ENGINEERING. N.E C

PHYSICAL SCIENCES
ASTRONOMY
CHEMISTRY
PHYSICS
PHYSICAL SCIENCES. N.E.C.

ENVIRONMENTAL SCIENCES
ATMOSPHERIC SCIENCES
GEOSCIENCES
OCEANOGRAPHY
ENVIRONMENTAL SCIENCES,
N.E C

NATHEHATICAL/CONPUTES SCIENCES
COMPUTER SCIENCE
HATHEHATICS AND

APPLIED MATHEMATICS
STATISTICS

LIFE SCIENCES

AGRICULTURAL SCIENCES

BIOLOGICAL SCIENCES
ANATOMY
1110CHEMISTNy
81000
BIONETRY/EPIDEHIOLOGY
BIOPHYSICS
BOTANY
CELL BIOLOGY
ECOLOGY
ENTOMOLOGY /PARASITOLOGY
GENETICS
MICROBIOLOGY
NUTRITION
PATHOLOGY
PHARNACOOGY
PHYSIOLOGY
ZOOLOGY
BIOSCIENCES. N.E C

19.772

922
25

30
175
108
175
77
9

131
168

10ii
4

44

6.297
168

2,819
1.228

2

339
33

215
79

241
58

114

13.101

283

7.754
250

1.665
961
53
121
298
687
28

119
311

1.1136

544
796

223
474

53

HEALTH SCIENCES 5.034
ANESTHESIOLOGY 72
CANCER/MOM', 98
CARDIOLOGY 304
DENTISTRY 251
ENDOCRINOLOGY 142
GASTROENTEROLOGY 124
HEMATOLOGY 152
NEUROLOGY 323
NuNSI NG 0
OBSTETRICS/SYNECOLOGY 1

109OPHTHALMOLOGY 151
0701THINOLANYNGOLOGY 25
PEDIATRICS 951
Pima:HAM/TIM SCIENCES 228
PREVENTIVE MEDICINE/

PSYCHIATRY 2,2
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Pm:HOLM 022
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ECONOMICS

GE
tENCEPT

PHY
AGRICULTURAL, 13

OGPA 5N
01C4
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14
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POLITICAL SCIENCE 44
SOCIOLOGY 89
SOCIOLOWARTHROPOLOGY 2
SOCIAL SCIENCES. N.E.C. 1 29

19.733 29
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25 0
1 0
30 0

175 0
108 0
171 2
77 0
9

0131
166 2

o10
15 o
4 0
44 0

4.280 17
148

2.806 12
0

1,324
4 4

0

234 5
32 1

21: 2
2

1 1

240 1

57 1

115 0
14 0

13,090 11

203 0

7.775 9
250 0

1.645 0
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9
0

121 0
o
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119 0
311 0
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o
4: 0
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25323 c

o
o
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o
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153 o
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O
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0
0
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o
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o
260 0
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o1,105122
o
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34 I

15
o

3 0

14 0
47
44

0
A

85 0

at
2 0

0

4,06$

471
21
2
10
96

13!
23
27

145
89
9
19
0
21

871
248
390

1

238
29
100
99

10

129
50

29
20

1.913

70

1.298
63

218
298
15

/:
25

4!
20

1038 3

43
to
140
29
21
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1

21
26
2
7
10
1

26

14
6

63
24

22
142

10
31

42

55
1
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37
1$

3

2
3

23

13

4,060 o

471 0
24 0
3 0
10 0
54 o
Its 0

33
74 o

C
27 0
109 0
89

09
19 0
O 0
21 0

805 5
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347 1

356 4
1 0

2238 0
o

leo
o
o

99

10 0

129
act

29
20

1.911 2

70 0

1,296 2
42 0
215 0
206 2

i!

o
0
o

35 0

41
o
o

20 0
103 o
so 0

to
43

0

1221

o
o

21 0

245 0
0

211 o
22 4 c

o
7 0
10 0
2 0

26 0

5
a o

o
14 0
4 0
63 0
24 0

23
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9 0

10
31

0
42 0
2 o
ss 0
1 0

s 0

126 1
co18

19 1

69 0
2 0

2 0
3 o

o4
22 o
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13 0
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722t0_2-1. SCIENCE/ENGINEE2ING GRADUATE STUMM_
IV DOCTORATE- GRANTING INSTITUTIONS eV FIELD: 1975-82

FIELD

WWI

1

1975 I 1976 1277 1278 14171 i sou 1001 111811

AVERAGE
AN
NNUAL PERCENT
CANGE

1972-81 11281-12 1173 -12

TOTAL. ALL FIELDS I 293
,
754

I

ENGINEERING I 64279
AIROSPACE I

1,,636
AGRICULTURAL I

SIONEDICAL
I C

CHENICAL
I

6.316

ELECTRICAL '
I

ENGIN2ERING SCIENCE I
I .607

.720
INDUSTRIAL 1

MECHANICAL 10'0033
NETALLUNGICALtHATERIALS I 2,312
NINING 1 403
MCLEAN 1,611
PETROLEM I 302
ENGINEERING. N.E C 3,620

I

PHYSICAL SCIENCES 24422IASTRoNow 1 71
CHEMISTRy 1 14.060
PHYSICS 2.644
PHYSICAL SCIENCES, N.E.C. / 114

Er/18001E21AL SCIENCES 1 10.961
ATHOS C I

I 37
GEOSCIENCES I 6,754
OCEANOGRAPHY I 1.710
ENYIRONNINTAL SCIENCES. I

N.E C I 1,560
I

MATHEMATICAL /COMPUTER SCIENCES 1 21.343
COMPUTER SCIENCE

I 6,952
MATHEMATICS AND I

APPLIED MATHEMATICS I 12,295
STATISTICS

1 1.726
I

1

73.601LIFE SCIENCES
I

AGRICULTURAL SCIENCES 1 10,072

BIOLOGICAL SCIENCES
I 40,940

ANAOmy
I 3.

1,120
719MOOCH EHISTRY

BIOLOGY 11,699
BIOMETRY/EPIDEMIOLOGY

1

271
B IOPHYSICS

I 698
I

BOTANY 2,628
I 6,1CELL BIOLOGY
1 702ECOLOGY
I

NIC010510LOGY
I

1,374ENTOMOLOGY/PARASITOLOGY IGENETICS I

NUTRITION
3,087
2,726

PATHOLOGY 1 1.268
PWARmACOLOGY I 1.102
PHYSIOLOGY I 2,238

I

210SCIE 26NCES. N. C
3,423

3
ZOOLOGY

ilHEALTH SCIENCES 22.589
ANESTHESIOLOGY I 59
CANCER/ONCOLOGY

(

11CANDIOLOGY 1

I

ENDOCRINOLOGY
I

1.074
42

04NTISTRy
t

GASTROOHENOLOGY 19
HEMATOLOGY

I

3
N EUNOLOGY

I 222
I

NURSI 4,769
OBSTETRNGICS/GYNECOLOGY

1

OPHTHALMOLOGY 1 11
OTORMINOLARM i

OLOGY
IPEDIATRICS

PHARMACEUTICAL SCIENCES
;

PREVENTIVE MEDICINE/ 1

commuNITY HEALTH I

PSYCHIATRY I

PULMONARY DISEASE
1

I
RADIOLOGY
SPEECH PATHOLOGY/AUDIOLOGY

I
.

SURG
SCIENCES

fly
I

VETERINARY
CLINICAL MEOICINI, V.E.C. :

HEALTH RELATED, N.E.C.

PSYCHOLOGY
1

1

SOCIAL SCIENCES
I
I

AGRICUOPOLOGYLTURAL ECONOMICS
1

ARTHO
ECONOMICS

I

INAM/ ABOICATINAL,
I

GEOGRAPHY
HISTORY AND PHILOSOPHY
OF SCIENCE

I
LINGUISTICS

SCIENCE
I

ISOCOL
SOCOLOOGYGY/ANFHOOPOLOGY

I

52 SOCIAL . . . .. i

2.249

2'176
7

377
6,212
03
460
272

2,120

26.923

72.1,818
090

6.222

298,159: 36,562 301.135 320.00 MASI 840,180 347,414 2.5 2.1 2.4

44.091 i 45.664 62.692 61.673 72.032 74,744 00.462 2.3 4.2 3.2
1,449/ 1,496 1,450 1,676 1,730 1,876 1.933 2.2 2.0 2.4
630 709 743 740 742 802 875 5.2 9.1 5.8

6.952
5.1 2.4278 936 1,006 263 1,012 1,064 1.2

5,070 2,071 2 124
11'1111 4.292

4.2 10.5
1i:221 11:21: 12,694 13,735 2.1 1.8 1:1

11:111 11:1:: 16,478 16.212
,770 1,707 1,212 1.619 1.

18.51 18,038 20,603 3.3
1,868 1,226 1.6

1.11
6.2

4.1
2.3

11.077 10.690 18,143 11,286 10, 11,199 10,901 .4 -2.7 -.1
7.222 8.123 8,121 8,640 2,242 10,008 10,861 3.6 8.3 4.3
2,322 2,490 2,487 2,656 2,839 2.047 2.020 4.7 -.6 3.1

465 410 303 406 444 424 1.6 -4.5 .7
1.388 1,672 1.291 1.433 1.283 1,301 -2.7 1.4 -3.0

279 427 WI 518 280 9.6 12.0 9.5
4.044 3,247 4,057 4.320 5,312 5,242 6.201 2.7 4.0 8.0

24,813 24,800 26.703 26,207 29,398 25,783 26.518 .8
1:/

1.1

681 644 618 638 628 127 622 -2.2 -1.7
14,404 16,602 14,802 14,886 15.110 12.220 12,744 1.4 3.6 1.7

67 11 72 71 -6.7
.1

41 so -6:
57 6

02 .12,639 2,471 9,195 9,316 9,, 9,061 10.021 .4

11.111 12,032 11.972 12.312 12,481 12,41 12.469 2.6
212 207 820 204 222 -.6 f:1

3.0
-.2

7.120 7.414 7,340 7,878 2,023 8,121 84948 3.3 2.2 4.1
1,728 1,912 1.833 1,822 1,847 1.232 1,236 2.1 .1 1.1

1.704 1,793 1.622 1,725 1,707 1.722 1,605 1.7 -3.3 .9

21,667 21,071 21,476 22.622 24,921 27.102 20,628 4.1 12.2 5.2
7,321 7,585 8,628 2,914 11,772 13.575 16,171 11.8 12.1 12.8

12.213 11,620 11.111 10,960 11,221 11,625 12,252 -1.2 -.3
1,441333 1,796 1,735 1,748 1,878 1.848 1,925 .3 1:1 .0

77.330 $3.524 16.064 17.612 00.631 31.017 91,364 3.6 .3 3.1

10.611 10,955 11.0111 11.223 11.665 11.431 11.794 2.1 3.2 2.3

41. 63
43.031 42.190 43.465 42,519 41441 41.105 .4 .3 .4

1:;:f 1.108
3.524 3.280

1,171
3,219
1.166

1,1
1,102
3.953 4,065

1.112 -.3
1.0 2.8

1.0 -.1
1.3

11,982 11.841 11,222 11.065 10:444 10.265 10,042 -2.0 -3.1 -2.2
884 1,070 1,47 1,133 1.265 1.125 1.172 5.3 -1.3 4.3
296 570 465 463 442 -6.6 -4.3 -4.3

411 671 700 Fa 903 1, 5.6 16.8 7.1
3.622 3,7% 3,7716 3. 3,L21 3,628 2.269 .0 4.1 .6

1,K1
1.020
1.602 1::11 1.697 1,722 1.666 1,1111

4.1254 1,080 1,003
-7.5
-3.3 3.0

-.2
822 939 902 8913 872 921 1.2 5.6 1.1

6,106 42: 4,134 4,003 4,022 2,227 4,142 -.3 5.5

2.216 2,295 3.730 3,676 2.112 4,093 4,021 7.0 -.2
1::1.262 1,413 1.40 1,620 1,494 1,4114 1.466 2.5 .1

1.705 1,790 1,1196 1.296 1:111 2,010 2,079 2.9 2.6 3.8

2.152 2.062 2.158 2,116 2,126 2,061 -.8 -3.5 -1.2
3,264 3 225 2,921 2.163 2.690 2,604 2.490 -4.5 -4.4 -4.7

306 'lit 267 568 223 643 747 16.1 16.2 16.1

26,1182 29,298 31,966 32.154 36,647 37,605 37,1162 2.0 -.6 7.5

31 49
2L1

46
17 20 41 -15.5 105.0 -4.1

47 46 27 -4.1 23.9 -.961/1
g 10 a

9 2 3 17 3ol 1.121 1,166 1,126
37 34 49

1,122
53

1.072
51

220 -13.2 -2.0L
54

1
3 -28.1

5.2

.0 -25.2

3.7
II 0

17 -
O 0 4 7 -19.8

N:1
-10.3

18 20 16 2 7 20.1 12.9
300 316 337 333 326 390 318 -1.7 2.7 -.2

13
27
16

36
3

26
4 16

4 84
22
13 e -20.2 .6 -10.7

2.8 17.26,622 9,287 10,246 11.601 12.750 14.071 14.468 V11.8

09 if -co .0 44.3
68 46 20 15 -19.2 13.3 -15.2

2,217 2,487 2,029 2.422 2,1 2.228 2.4 -2.6 1.7
215 132 137 131 143 124 -3.4 3.4 -2.4

4,412 4,543 5,910 6,299 7,013 7,092 Mit 11.1 -6.2 2.4
147 150 140 132 62 101 -4.1 21.7 -4.3

O 3 10 1 9 li 4.3 55.6 10.4

282 210 283 211 277 -5.0
1:1

-2.4

0 44 6.5 -4.0
6,1:: 6,522 at: 6,262 6,842 6,645 6,

121 29 102 102
.1 1.0

2,259 2.1 3.156 2,666 6,386 6.2t, 4,069 12.7 -6.8 9.
1!1

221
294 II 406

496 462
434 gi. 11.6

-.2
;:i

111.0611 20.037 27.221 17.920 29,403 29.053 29,073 1.3 .1 1.1

71:111 71:111 72.030 76.504 78.749 77.652 73,120 1.3 -2.0

2.206 2.170 2.295 2.231 2 1.1 -2.2
.0
.6

6,286 6,128 5,893 5,911 5,923 5402 LOU -1.2 -2.0 -1.3

10,906 11.128 11.247 11.213 12,270 12.427 12.764 2.2 2.7 2.1
2.086 2,899 2,891 2,650 2,791 2.800 2.772 -.9 -1.2 -.2

2,437 2,f1) 2,811 2,f111 2,906 -1:/ -I:1
322 265 240 226 -3.2

.61I gisal 7,430 7. 7,637 7.
21:::: 1:1
6,962 -2.9 -5.5 -2.330.122 20,250 20,922 INS 6 24.646 24. -3.2 1.9

11:IC 16496
1.671

18.005
aesmo

111.924 19.132 111.706 III.4111 3.6 .31:57 1.01. 267 074 .4.4

LESS TWO 0.85 MIMI CHANGE
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TAKE 0-16. -- FULL -TINE SCIENCE/E! INEPEOM *mum snows 11191MISTE-52ANTIOS INITITUVINS
MY AREA AND SOURCE OF MAJOR SUPPORTs

AREA AND SOURCE OF MAJOR SUPPORT

1975 1976

TOTALA, LL MIAS:
TOTA ALL SOUOCESL, 210,321 214,089

FEDERAL TOTAL 68,249 611.9%
DEPT OF DEFENSE 41,054 4,795
DEPT OF HNS, TOTAL 26,869 30,366

12.214 11,260
OTHER NHS 8,605 %Oft
FNSALL

OTHER FEDERAL
2,796
13.500

8,962
14,468

INSTITUTIONAL SUPPORT 77,083 79,217

OTHER OUTSIDE SUPPORT, TOTAL 16,852 17,680
ALL OTHER U.S 1,440 11,373
FOREIGN 5,412 6,207

SELF-SUPPORT 48,137 68,398

ENGINEERING:
TOTAL, ALL SOURCES 37,083 36,426

FEDERAL, TOTAL 10.208 10,06
DEPT OF DEFENSE 2,869 2,644
DEPT OF HMS. TOTAL 1.011

RIM nt 686
OTHER HMS 225

2,Iii 2,566
ALL OTHER FEDERAL 2, 4,295

INSTITUTIONAL SUPPORT 10,265 10,463

OTHER OUTSIDE SUPPORT, TOTAL 6,520 4,268
ALL OTHER U.S 3,034 2,141
FOREIGN 1,486 1,727

SELF-SUPPORT 12,040 10,565

PHYSICAL SCIENCES:
TOTAL. ALL SOURCES 21,274 21,582

FEDERAL, TOTAL 6.204 6,263
DEPT OF DEFENSE 537 492
DEPT OF Hie. TOTAL 1,276 1,354

NTH 1.206 1,242
OTHER HMS 70 111

NSF 2.604 2,756
ALL OTHER FEDERAL 1,791 1.761

INSTITUT:NAL SUPPORT 12.037 12,119

OTHER OUTSIDE SUPPORT. TOTAL . 1.111 1.227
ALL OTHER U.S 909 949
FOREIGN 276 378

SELF-SUPPORT 1,844 1,693

ENVIRONMENTAL SCIENCES:
TOTAL, ALL SOURCES 2,909 9,528

FEDERAL, TOTAL 2.693 2,1154

DEPT Of DEFENSE 372 363
DEPT of NAS, TOTAL 112 161

30 34'
OTHER NHS 83 12 71

NSF 1.144 1.1651
ALL OTHER FEDERAL 1,063 1,1651

INSTITUTIONAL SUPPORT 3,239 3.4.471

OTHER OUTSIDE SUPPORT, TOTAL 741 732
ALL OTHER U.S 474 422
FOREIGN 262 309

SELF-SUPPORT 2,216 2,465

NATHEHATIcALMONPUTER SCIENCES:
TOTAL. ALL somas 14,125 14.525

FEDERAL, TOTAL 1,434 1.422

DEPT OF DEFENSE 574 582
DEPT Of HMS, TOTAL 168 151

NTH 131 131
OTHER HMS 37 205

NSF 498 480
ALL OTHER FEDERAL 196 288

INSTITUTIONAL SUPPORT 8.155 8,300

OTHER OUTSIDE SUPPORT, TOTAL . 801 842
ALL OTHER U.S 396 295
FOREIGN 405 $41

SELF-SUPPORT 2.722 2,961

CONTINUED ON NEXT PAGE.

NURSER

1,77 1975 1979 1980 1381

I AVERAGE ANNUAL PERCENT
CNaNCE

1982 11,7,41 1331 -o: 1975-42

I

07,403 216.608 223.60, 220,686 226,371 237,6761 1.8 1.4 1.8

00.2711 111,269 52.871 52,905 50,981 47,685 .9 -6.7 -.2

4,993 0 4,90 Itg it:ta 5.9/1 1.8 1.4 2.2

21,081 21.7,6 n,64o 16.176 -2.4 -10.2 -3.6

10.00 10,876 1/.660 11,111 11,1N Tr:, -1.2 -2.6

10,153 10,880 10,989 7 6,735 -4.1 -22.0
-1.5
- .1

9,803 9,009 9,275 Ifin il su__:1_
.219 .5 1.9 .7

15,00l 20,504 15,949 16,134 5.1 -11.1 3.6

80,404 71.727 12,113 86,742 90,294 93,478 2.7 3.3 2.8

18,229 19.263 20,039 21,114 23,434 23.7,6 4.9 6.1
ii

1

1 11,323 19,245 12.493 13,084 13,866 14044 3.3 7.9

6.906 0 7,544 8,030 5,562 8,837 8.0 3.1 7.3

62,642 64,347 87,6116 69,873 70,738 72,917 .6 3.1 1.0

27,005 37,390 39,700 43,300 45,203 49,104 3.4 8.6 4.1

10,701 10,411 10,221 11.219 11.037 11.100 1.2 .6 1.1

2,804 0 2,645 2,934 3.143 3,429 1.6 8.9

942 1,000 1,044 662 246 501 -9.5 -8.2 4'.2
Ill

548
ill

447 403 -7.6 -9.8 -7.9

457 1131 N 98 -15.8 -1.0 -12.5

2,509 2,242 2,412 2,411 2,269 2411 -1.4
-1.1 ;.74,446 7,264 4,749 5,212 4,973 4,,,, 4.5

10,568 10,448 11,581 12,691 14,120 15,196 5.5 7.3 5.8

5,171 5,360 5,627 6,222
:',M

7.57,714 10.9 7.9

3,242 5,360 2.224 4,192 5.279 7., 10.3 8.2

1,929 0 1,933 2,026 2.10 2,435 6.5 12.3 7.3

10,568 10,771 11,391 12,167 13,051 15,094 1.4 15.7 3.2

21,741 21,485 21.781 22,209 22.603 23,265 1.0 3.4 1.3

4.p.! 6,939 7,411 7,629 7,M 7,656 4.1 -3.1 3.0

0 640 641 707 5.5 -4.1 4.0

1,32; 1,407 1.544 1.611 1,519 1,690 2.9 -1.7

1,187 1,276 1,413 1,516 1.400 1,408 2.6 .0
2.3

142 131 171 91 107 82 7.3 -22.4 2.3

2,761 2.817 2.9,6 2.878 3.029 3.107 2:6 2.6 2.6

1,922 2,715 2,231 2.429 2.60 2.352 6.4 -9.6 4.0

12,216 11,773 11,472 11,920 11.923 12.096 -.2 5.6 .7

1,346 1,248 1,478 1,208 1,432 1.744 3.0 23.0

953 1,348 1,084 949 1.002 1.299 2.5 23.4 II
393 0 294 359 Ng 445 4.8 21.9 .1

1,6041 1.425 1,420 1,266 1.364 1,363 -4.9 .4 -4.2

9,847 9,820 10,037 10,112 10,332 10.747 2.3 4.0 2.6

2,025 2.127 3,453 2.269 2.969 2.996 1.5 -4.9 .6

330 0 328 294 307 299 -2.2 -2.6 -2.1

233 278 283 115 96 73 -2.7 -24.0 -4.1

49 31 31 31 17
1:

-4.0 311
2.4

-11.6
184 247 84 79

1,198 1.243 Ilfg 1, 1,196 1.157 .7 -.8 .1

1,264 1,606 1,469 1.h47 1.2/0 1,245 4.1 -7.8 2.2

2.552 3.450 2,442 2,286 3.865 4,070 2.0 5.3 3.3

750 828 821 146 1.000 1,167 6.5 8.1 4.7

409 828 507 649 706 794 6.7 12.5 7.5

341 0 314 247 374 272 6.1 -.3 5.2

2,520 2.415 2,200 2,170 2.438 2.706 .9 11.0 2.2

13,975 13,690 16,177 15,253 16.136 18,181 2.2 12.7 3.7

1,434 1,40 1.627 1,717 1,725 1.046 3.1 8.2 2.8

516 0 608 621 722 $16 4.2 11.3 5.2

142 160 141 122 84
161

-10.9
-9.7 4:1, 11:f

122 118 102 100 71

20 42 ye 22 13 18 -16.0 28.5 -9.8

ig
527 584 03 602 615 3.2 2.0 2.1

771 264 281 202 330 7.6 14.2 8.6

8.032 7,914 7,927 5,298 8.220 9.624 1.2 7.5 2.1

822 844 1,041 1.117 1.124 1,206 5.8 7.2 6.0

419 844 593 447 619 684 7.7 10.5 8.1

402 0 648 470 SOS 522 3.7 3.4 3.7

3,627 3.464 2.572 4.121 4,017 0,685 3.2 25.9 6.2
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TABLE 944. RILL -THIS VEIMAMISIMIN 51 llop 111131mon-mum sommons

-CONTINUED.

AREA AND SOURCE OF MAJOR SUPPORT

NUNSE2

975 1976 1977 i 1928 1979 1920 1981 1912

AGRICULTURAL SCIENCES:
TOTAL. ALL SOURCES

FEDERAL, TOTAL
DEPT OF DEFENSE
DEPT OF HMS. TOTAL

OTHER MI
FNSALL

OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUPPORT. TOTAL
ALL
R

OTHER
FOEIGN

U.S

SELF-SUPPORT

BIOLOGICAL SCIENCES:
TOTAL, ALL NUKES

FEDERAL, TOTAL
DEPT OF DEFENSE
DEPT Of HRS. TOTAL

OTHER NHS
NSF
ALL OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUPPORT. TOTAL
ALL OTHE R U.S
FOREIGN

SELF-SUPPORT

HEALTH SCIENCES:
TOTAL. ALL. SOURCES

FEDENAL, TOTAL
DEPT Of DEFENSE
OEPT

NI
OF HMS, TOTAL ......
H

OTHER OHS
NSF
ALL OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUPPORT. TOTAL
ALL OTHER U.S
FOREIGN

SELF-SUPPORT

PSYCHOLOGY:
TOTAL, ALL SOURCES

FEDERAL, TOTAL
DEPT Of DEFENSE
DEPT

1H
OW HRS. TOTAL

11

OTHER HMS
F

ALL OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUPPORT. TOTAL
ALL OTHER U.S
FOREIGN

SELF-SUPPORT

SOCIAL SCIENCES:
TOTAL, ALL SOURCES

FEDERAL, TOTAL
DEPT Of DEFENSE
DEPT OF NHS. TOTAL

MIN

NSF
ALL OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUMO:, TOTAL
ALL OTHER U.S
FOOEISN

SELF-SUPPORT

8.912

1.627
15
103
75
28
133

1,216

2,825

1,618
810
808

2,632

34.799

9,9,1
143

7.314
6,716
598
921

1.573

13.922

2.289
1,651
634

8,637

16.322

6.000
143

5,270
1,244
4,026

32
999

3,290

272
603
270

6.165

19,710

4,324
124

3,130
1,426
1.704
270
790

6.956

1.186
1.104

82

7,244

49,505

5.742
296

2.501
669

1.832
619

2,324

16.3114

3,643
2,454
1,1119

23.724

9,053

1,625
22
83
58
25
109

1,415

3,104

1.767
799
948

2.557

35,438

9,771
145

6,779
6,270

509
1,040
1.807

14.525

2,519
1,745
774

8.623

17,519

6,374
134

5,629
1,096
4,533

44
567

2,299

922
631
291

6,924

21,453

4,073
140

2.973
1,267
1.706
212
748

7.345

1,274
1,190

14

8,761

48,557

5,544
255

2,225
575

1.650
964

2,502

16.533

3.429
2.100
1.329

23,049

9,215

1.670
15
69
50
19
75

1,511

2.164

1,526
875
951

2.653

36,021

9,926
133

6,885
6,425

460
1,130
1,778

15,091

2.918
1,655
843

O_ 4

8.486

19.122

7,375
195

6..42
918

5,524
47

701

3,511

1.008
650
358

7.225

21,239

3,931
157

2.822
1.177
1,645

226
726

7.901

1,292
1.116

106

8.515

49,185

5.744
303

2,217
447

1,770
535

2,489

14,764

2.496
1,934
1,562

23,181

9.299

1,756
0
85
43
42
86

1.585

3.203

1.796
1.7116

0

2.504

35.764

10,125
0

7,045
6.524

921
1.193
1,887

14,827

2.741
2.741

0

8.071

20.288

7.742
0

6,742
909

5,833
57
943

3,612

1,166
1,166

0

7

20.693

2.931
0

2.906
1.083
1,823

222
803

7.433

1,602
1.602

0

7,725

48.209

5,570
0

2.128
344

1.714
512

2.930

16,865

2,570
3,570

0

22.204

11,383

1,752
16

104
69
35
74

1,558

2,419

1,805
800

1,009

2,407

25,641

10,780
120

7.546
6.979

547
1,137
1.977

14.959

2.871
1,782
1.089

7.031

21.549

8.010
170

7.170
935

6,235
50

690

4,058

1,242
759
483

1,169

20,718

3,436
150

2.481
1.075
1.409
254
951

7.452

1,351
1,238

113

8,479

50.423

5,461
301

2,214

1.ffl
514

2.330

18,472

3.772
2.006
1.767

22,717

9,660

1.786
11

124
110
14
22

1.569

2.310

2,047
924

1,123

2.497

25,620

10.670
161

7.198
6.803

395
1,167
2.144

15,486

2,725
1,744
981

6,741

22.571

8.249
165

6,184
925

5,239
411

1.847

4.932

1.210
725
485

8,583

21,572

3,185
127

1,870
1,009
861
280
90$

7.853

1.437
1,321

116

11.097

51,339

5,118
263

3.487
990
937
949

2.825

18,987

4.051
1.1122
2.123

23.183

9,499

1.712
11
59
53
6
70

1,572

3,462

2,143
948

1.11/5

2.379

25,259

10,435
116

7.171
6.787

294
1,084
2,082

15,408

2,743
1.677
1.066

6,433

22.397

7.722
183

5.622
1,103
4,519

26
1.881

4,395

1.246
821
445

9,014

21,935

2,893
139

1,632
898
734
243
879

8,601

1,509
1,430

75

8.526

51,210

4,514
256

1.200

794
453

3.505

19,912

4,198
1.824
2,374

22,986

9,675

1,648
9

11
5

71
1,550

3,503

2,049
$28

1,161

2,455

25.212

10.094
120

6,987
6,669
318

1,070
1.917

18,798

3.061
1.986
1.075

6.289

21.207

6.221
193

4.779
1,284
3.495

41
1.208

4,703

1,298
848
450

8.985

21,144

2,289
114

1,205
725
580
207
662

2.601

1.279
1.306

73

8.879

49,029

3.787
267
920
267
553
250

2,250

19,617

4,178
1,875
2,303

21,457

a-

AVERAGE ANNUAL PERCENT
CHANGE

1979-81 1,81-82 11979-82

2.2 -0.2 1.8

.7 -2.6 .3
-5.0 -18.2 -7.0

:1:: :11:1 :1?:1
-22.6 -16.7 -21.8
-10.1 1.4 -8.6

2.1 -1.4 1.6

3.4 1.2 3.1

4.8 -4.4 3.4
2.7 -6.3 1.3
6.7 -2.8 5.3

-.4 3.2 .1

.2 -.1 .2

.1 -3.5 .2

-2.4 3.4 -2.5
-.3 -2.6 -.7
.2 -1.7 -.1

-7.1 -17.2 -11.6

2.1 -1.5 2.2
4.8 -7.9 2.9

1.9 1.0 1.8

3.1 11.6 4.3
.3 18.4 2.7

9.0 .8 7.8

-4.7 -2.5 -4.4

5.4 -9.3 3.8

4.3 -19.4 .5

4.2 5.5 4.4
1.1 -15.0 -1.4

-2.0 16.4 .5
1.11 -22.7 -2.0
2.0 13.9 3.6
22.6 -35.8 11.8

4.9 7.0 5.2

6.4 2.5 5.8
5.3 3.3 5.0
8.7 1.1 7.6

6.5 -.3 5.5

1.9 -1.8 1.0

-6.5 -20.9 -8.7
.6 -18.0 -2.2

-10.3 -20.0 -11.7
-7.4 -19.3 -9.2

-13.1 -21.0 -14.3
-1.7 -14.8 -3.7
1.8 -24.6 -2.5

3.6 .0 3.1

4.0 -4.4 2.2
4.4 -8.7 2.4
-1.5 -2.7 -1.6

2.8 4.0 2.11

.6 -4.2 -.1

-3.9 -16.1 -5.8
-2.4 4.3 -1.5

-10.3 -29.2 -13.3
-4.5 -27.5 -8.2
-13.0 -30.4 -15.7
-5.1 -22.7 -7.2
2.2 -10.2 -.5

2.9 .9 2.6

2.4 -.9 2.0
-4.8 2.8 -3.8
12.2 -3.0 9.9

-.5 -6.7 -1.4

LESS THAN 0.05 PERCENT CHANGE
SOURCE: NATIONAL SCIENCE FOUNDATION
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TAM 8-17. -- FULL-TINE SCIENCE/ENGINEERING GRADUATE STUDENTS IN DOCTORATE-OWING INSTITUTIONS
BY AREA AND TYPE Of MAJOR SUPPORT: 1975-77 AND 1979-22 It

AREA AND TYPE Of MAJOR SUPPORT

MAWR
T

AVERAGE ANNUAL PERCENT
CHANGE

1975 1976
1

I 1977
1

1970 1980 1951 1982 1975-81 1981-82 1975 -82

TOTAL. ALL AREAS:

TOTAL, ALL TYPES 210.321 214,0119 217,493 213,409 230,686 234,371 237,676 1.1 1.4 1.8

FELLONSOMPS AND TRAINEESHIPS . 38,112 37,40 39,203 39.066 311,909 371679 36,136 -.5 -4.1 -1.0

RESEARCH ASSISTANTSHIPS 40,136 42,717 43,1104 48,410 50,1115 51,954 52.096 4.4 .3 3.8

TEACHING ASSISTANTSHIPS 47.242 44,312 43.669 49.539 51,862 53.824 56,221 2.2 4.5 2.9

OTHER TYPES OF SUPPORT 114,025 85 ,575 85,689 114,145 89,100 90,914 93,225 1.3 2.5 1.5

ENGINEERING:

TOTAL, ALL TYPES 37,083 26,424 37,008 39.700 *2,300 69,203 49,106 3.4 8.6 .1
FELLOWSHIPS AND TRAINEESHIPS 4,452 4,638 4,693 4,411 4,610 3,057 5,46E 1.4 7.7 2.3

RESEARCH ASSISTANTSHIPS 10,087 11,352 11,899 12,868 13,0171 14,444 14.626 4.7 1.3 4.2

TEACHING ASSISTANTSHIPS 5,399 5,602 5.768 6.535 7.269 8,186 8.989 7.2 9.8 7.6

OTHER TYPES OF SUPPORT 16.065 14,842 14.648 15.824 16,425 17,516 20,046 1.5 14.4 3.2

PHYSICAL SCIENCES:

TOTAL, ALL TYPES 21.274 21,582 21,741 21,781 22.159 22.602 23.30 1.0 3.4 1.3

FELLOWSHIPS AND TRAINEESHIPS 2.249 2,301 2,472 2,271 2,183 2.227 2.274 -.1 1.7 .2

RESEARCH ASSISTANTSHIPS 6,441 6,784 6,1106 7.710 8,260 8.525 8.695 4.8 2.0 4.4

TEACHING ASSISTANTSHIPS 10.185 10.202 10,129 9,972 9,894 9,975 10.382 -.3 4.1 .3

OTHER TYPES OF SUPPORT 2,403 2.295 2.334 2.228 1,022 1.866 2,006 -4.1 7.5 -2.5

ENVIRONMENTAL SCIENCES:

TOTAL, ALL TYPES 8.1185 9.528 40,847 10.037 10,112 10.232 10,747 2.3 4.0 2.6

FELLOWSHIPS AND TOAINIESHIPS 952 1,000 1,179 1,066 1,075 1.069 1.118 2.0 4.6 2.3

RESEARCH ASSISTANTSHIPS 1,838 3,177 3,219 3,905 3,625 2,360 3,258 2.9 -3.0 2.0

TEACHING ASSISTANTSHIPS 1,172 2,239 2,237 2,471 2.544 2,514 2.705 2.3 7.6 3.2

OTHER TYPES OF SUPPORT 3,027 3,112 3,212 2.91115 2,8611 2,389 3,666 1.9 8.2 2.8

MATHEMATICAL/COMPUTER SCIENCES:

TOTAL. ALL TYPES 14,125 14,525 13,975 14,177 15,293 16,136 111.181 2.2 12.7 3.7

FELLOWSHIPS AND TRAINEESHIPS 1,321 1,280 1.271 1,358 1.293 1,265 1.240 -.7 -2.0 -.9

RESEARCH ASSISTANTSHIPS 1.379 1,528 1,304 1,610 1,790 2,797 2,017 4.6 12.2 9.6

TEACHING ASSISTANTSHIPS 6,491 6,975 6.345 6,445 6,786 7,287 7,788 1.9 6.9 2.6

OTHER TYPES OF SUPPORT 4,1128 5,142 4,855 4.799 5,424 5,787 7.134 2.7 13.3 9.4

AGRICULTURAL SCIENCES:

TOTAL, ALL TYPES 8.512 9.053 9.315 9,283 9,660 9,696 9,679 2.2 -.2 1.8

FELLOWSHIPS AND TRAINEESHIPS 891 748 808 704 772 114 804 -1.5 -1.2 -1.5

RESEARCH ASSISTANTSHIPS 3.710 3.964 4.074 4.422 4,523 4,660 4.613 3.9 -1.0 3.2

TEACHING ASSISTANTSHIPS 691 783 836 $26 892 807 905 2.6 12.1 3.9

OTHER TYPES Of SUPPORT 3.220 2.998 3.597 3,425 3,473 3,415 3.353 1.0 -1.8 .6

BIOLOGICAL SCIENCES:

TOTAL, ALL TYPES 34.795 35,438 36,021 35.641 35,6201 35,259 15.212 .2 -.1 .2

FELLOWSHIPS AND TRAINEESHIPS 8,675 8.023 8,163 8.265 8,094 7,900 7.831 -1.9 -.9 -1.5

RESEARCH ASSISTANTSHIPS 6,787 7.687 7,992 9.108 9,917 9,775 6,819 6.3 .5 5.4

TEACHING ASSISTANTSHIPS 8.827 0,101 0.159 8.850 9,088 9,008 11.143 .3 1.5 .5

OTHER TYPES OF SUPPORT 10,506 10,627 10.707 9,4111 8.921 8.576 8.419 -3.3 -1.8 -3.1

HEALTH SCIENCES:

TOTAL, ALL TYPES 16,328 17.519 19,122 21,549 22.571 22.297 21.207 5.4 -5.2 3.8

FELLOWSHIPS AND TRAINEESHIPS 6,517 6.597 7,628 8,165 2.113 7.775 6.811 3.0 -12.4 .6

RESEARCH ASSISTANTSHIPS 825 952 1,019 1,291 1.473 1.495 1.546 10.4 3.4 9.4

TEACHING ASSISTANTSHIPS 1,699 1,696 1,1180 1,923 2.026 1,937 2.106 2.8 5.9 3.2

OTHER TYPES OF SUPPORT 7,291 8,274 8,599 10,070 10,559 11,130 10.744 7.3 -3.5 5.7

PSYCHOLOGY:

TOTAL, AU TYPES 19,710 21.453 21,239 20,712 21,572 21.525 21.144 1.9 -1.8 1.0

FELLOWSHIPS AND TRAINEESHIPS 4,476 4,221 soma 3,600 3,446 3,166 2.927 -5.6 -7.5 -5.9

RESEARCH ASSISTANTSHIPS 2,212 2,248 2,300 2,225 2,336 2,661 2,911 3.1 -5.3 1.0

TEACHING ASSISTANTSHIPS 4,099 4.116 4,212 4.212 4,411 4,596 4,574 1.9 -.4 1.6

WHEN TYPES Of SUPPORT 3.529 10.768 10.543 10,571 11,379 11,114 11,122 3.7 .1 3.2

SOCIAL SCIENCES:

TOTAL, ALL TYPES 49.505 42.957 49.185 30,623 51,339 51,210 69.039 .6 -4.2 -.1

FELLOWSHIPS AND TRAINEESHIPS 9.083 8.577 8.806 9,224 9,338 2.396 7,624 -1.3 -8.5 -2.4

RESEARCH ASSISTANTSHIPS 4,960 5,025 5.087 5.1210 5.220 5.227 4,999 .9 -4.5 .1

TEACHING ASSISTANTSHIPS 7,793 7,958 1,098 8,754 2.952 9.456 9.623 3.3 1.8 3.2

OTHER TYPES OF SUPPORT 27.669 26,957 17,194 24.995 27,729 28.121 26,733 .3 -4.9 -.5

1/ DISTRIBUTION BY TYPE OF MAJOR SUPPORT HAS NOT RESUESTE0 IN 1978.

SOURCE: NATIONAL SCIENCE FOUNDATION

GO

55



TABLE 2-12. -- F141-TINE SCIENCE/ENDINEUING OADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS
BY FIELD, LEVEL OF STUDN. CITIZENSHIP, SU, AND TYPE OF CONTIOL: 1922

FIELD TOTAL

LEVEL OF STUDY I CITIZENSHIP
or...w...m11....wwwiew a=11.9rovm.,

FIRST I MOND
YEAR or

I

U.S.
I

FOREIGN

UR
.=11rIIMMION11

MEN 1 mono

TYPE OF CONTROL

PUSLIC I PRIVATE

1

TOTAL. ALL FIELDS

ENGINEERING
AEROSPACE
AGRICULTURAL
BIOMEDICAL

CIVICHEL

NICAL

ELECTRICAL
ENGINEERING SCIENCE
INOUSTNIAL
MECHANICAL
METALLURGICAL/MATERIALS
013212G
NUCLEAR
PETROL EM
ENGINEERING. N.E C

I

PHYSICAL SCIENCES I

ASTRONOMY I

CHEMISTRY I

PHYSICS I

PHYSICAL SCIENCES, II.E.C 1

ENNINOWENTAL SCIENCES I

ATMOSPHERIC SCIENCES I

GEOSCIENCtS
I

OCEANOGRAPHY I

ENVIRONMENTAL SCIENCES. I

2.1 C I

I

NATHENATICAL/CONPUTER SCIENCES I
COMPUTER SCIENCE
MATHEMATICS *110 I

APPLIED MATHEMATICS I

STATISTICS I

I

LIFE. SCIENCES
I

I

moilcuLTusa SCIENCES I

I

BIOLOGICAL SCIENCES I

ANT I

BIOCHONYEMISTRY
I

I0LOGY21
RIOHETRYIEPIDEHIOLOGY

I

slornystcs
I

BOTANY I

CELL BIOLOGY
I

I

ECOLOGY
ENTONOLOGY/PARASITOLOGN I

GENETICS
I

MICROBIOLOGY I

NUTRITION I

P ATHOLOGY
I

PNAINEACDLOGY I

PHYSIOLOGY I

I

Z
BIOSCIENCES. N.E C I

1

iHEALTH SCIENCES
ANESTHESIOLOGY I

I

CANCER /ONCOLOGY
CARDIOLOGY I

DENTISTRY
I

I

ENDOCRINOLOGY
I

GASTROENTEROLOGY
I

HEMATOLOGY
NEUROLOGY I

N URSING
I

OBSTETRICS/GYNECOLOGY
I

OPHTHALMOLOGYMOLOGY
I

0101911110LARYNGOLOGY
IPEDIATRICS

PHARMACEUTICAL SCIENCES
PREVENTIVE MEDICINE/ I

COHNUNITY HEALTH
I

IPSYCHIATRY
I

PULMONARY DISEASE
RADIOLOGY I

SPEECH PATHOLOGY/AUDIOLOGY
SURGERY

I
VETERINARY SCIENCES 362
CLINICAL MEDICINE N.E.0 I 298
HEALTH RELATED, 2. .1.C. ... 1 2,291

PSYCHBLCCT
I

I
21.166

SOCIAL SCIENCES
I 49.039

AGRICULTURAL ECONOMICS I

ANTHOOPOLOGY
I 4,027

1.928

ECONOMICS
I

GE(EXCEPT
AGRICULTURAL!

I
9
2,235
,191

OGRAPKI
IHISTORY AND PHILOSOPHY

223OF SCIENCE
I

LINGUISTICS
mossI
2.127

POLITICAL SCIENCE
I 4.1120SOCIOLOGY
I

SOCIOLOGY/MITHROPEKEIGY 602
56 SOCIAL SCIENCES. N.E.C. 1 12,040

237,676

0.106
1.519
239
908

9..13
9,144

11.2,3

2.
1,330
816
27.24

2,453
351

1.062
470

2.692

23.265
590

13.767
8.995

03

10,747
805

7,219
1.551

1,172

18,121
2.168

2,451
1.962

66.094

9.675

35.212
969

3.802
7,722

923
429

3.118
1.029$17

1,340
$60

2.641
3,020

011.0 5
1,9
1.802
2.127
061

21.207

11
3

808
31
7
6

311
6.232

20
19
16
144

1,696

4,023
72
12

211
4,493

90

SOURCE: NATIONAL SCIENCE FOUNDATION

76,782

17,796
231
262

,829
5673342

1,

4,400
393

1.372
2,713
644
107
331
171

1,132

2.906

2.
2, 12

12

2,296
238

2.252
278

425

6,238
2.003

2,273
462

21,118

2.225

8,961

922630
clat) os

104
720
202
179
283
216
1119
927
244
4
5319

3

676
146

9.332
7
11
0

297
10
4
3

57
2,919

9
2
$

58
442

2,112

6
67

1,91/

97

1,042
so

$.502

16.111

896

3.925
662

53
668

4.619
1.203
200

4,919

160,294

21.210
8118

01

5.946

6'194466

2,438
4.911
1,8044 9

2
711
299

1,761

17,99
4444

10,234
6,742

32

7'567
4,.866
1173

767

11,843
5.165

5.572
1.100

*4,976

6,00

26.251
743

2,872
5.627
651
321

2.338
427
701

1,057
644

2.722
2.093

771
1.
1.512289
1.661
415

11.879
14
44
2

561
3
3

2.224212
11
17

86
1.20

1.221
60
6

Itt
1109

1,202

12.042

32,311

2,332121

6,226
1,272

170
1,679
7.467

7,121

122,232

22,148
944
292

9

4.224
70

5,561
6,2687 9

3
2,217
3,769
1,280
234
569

141

1,9207

17,062
421

10.678
5.142

44

9.174
618

6.321
1.213

1,022

11.699
2.356

5,528
817

56,747

7.381

20,372
1110

3,141
6.987

772
255

2,520
934
807

1,113
70

3.179
2.231
154

1.701
1,620
2,004
507

18,993
19
25

651
2

*4
7
6

294
6.035

10
15
16
125

1.114

2,322
66
11
172

4,305
71

276
252

2.112

20.246

29.157
1.22S
2.642

70.61
1,654

182

9.721
3.140

11.111

25,443

20,

199
2.322
5.902472
.466

2,05
1.599

2,172
117
473

6,203
192

103.
3,259

7
5

1.573
187
898
33$

150

6,422
2,814

2,923
745

9.247

2,294

41,229
10

661
70
121

579
95
so

227

462
111

789

264
161

IU
133
56

2,214
2
0

1577

0
0
17

0
197
1
4
0
19

51.7

695
6
1

11
19
92
a'
122

828

157.711

43.793
1,446
689
734

4.226
,149
10.619
1,

2.
6,791
10
312

437
969

2.490

19,10

10,520
8.048

8,
643
111

5,05
1.120

202

13,6
4,162

56

6,379
1,115

35.266

7.270

21,315
599

2,663
4.729
654
318

1.988
690

426
2.072
1.122
635

1270
1,.205
1,12

6,641
8
29
a

657
20
6
1

207
20
8

13

1.16682

1,825
as
9

737
78

224

9.520

9.822 22,147
690 1,50
379 1,261

3.390 sons
sal 1,422

711 929

:'110
2,893
226111

242 4,111

79,965

2,313
73
20

661742
1.364
804

426
305
33
72
33
403

4.207
94

2.910187

16

2,626

4,225
2,006

2.072
467

30.122

2,405

13.29377
0

1.339
2,993

469

1,120
107

279
303
319
424

1.569
1,817
320
675
603
702
228

14,526
13
16
1

151
21
1
5

104
5,1123

12
3
2

#02
74

.>34

3

2,71:
12

124
1

1,417
21

11,064

2.166

2.1713
62
74

1,1811
3,993
3,426

7.

170,523

24,077
1,091
626
529

2,822
6,942
7,296
792

#.761
C108
1,223
287
215
279

2,040

16,796
222

10.165
6,116

9$

2,869
714

5,714
1,295

1,066

12,220
9.917

4,059
1.244

91.222

9,422

24,090
603

2,580
5,140

485
235

2.257866

1,291
650

2,713
2.249
684

1,324
1.224
2,537009

15.7120 6

25
0

1060 7

I
5

6
171

Al.621

93
10
17

1.442

2,677
59
10

134
3,752

65
ros

1,427

13.9711

33,395
1,236
2.206

5,912
1.237

122
1,495
6.227
3,274
426

2,06

67,153

15.029
45328

1,f1
2.571
3,8107

227
191
853

6.606 9

20
3,602
2,714

0

106

4.861
2,251

2,292
218

14.844

ass

9,122
264

1,222

252
190

672
48
*9
210
922
671
229
621
522
128
a.

5,492
1
0

241
1
4
0

140

1.40712
4

47
268

1,266
12
2

77
70

8,166

114744

1.221

2,232
198

101
622

2.259
2,446

2,12:1411
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us" ""-olltarifftrisoarlieragu=truis INSTITUTIONS

FIELD TOTAL

U.S. CITIZENS

TOTAL,

ERING

ALL FIELDS 287,676

AENOSPACE I:1.
ENGINE

AGRICULTURAL
O IONEDICAL 008

CAL
1:Mi.

ENEMIlitte SCIENCi
IOUS UAL
otomucts.
PETALLUNGICALAMATENIALS 2:453

mu,' 1.062
321SUING .

arargoi, N.i.C. 2.$93
470

PHYSICAL tams as.=
ASTRONOWI
MUST"( 12.fi7

gs
mysica witscii, N.E.C.

C

Filvittr11111111111S
GEOSCI

10.747

OCEANENOIAPHY a:BIi
ENVINONNENTAL SCIENCES.

L E C 1,172

SCUMS' 18.181
2,

144T:WillINATHONATIC 8S .16$451

STATISTICS 1.562

LIFE SCIENCES 06.094

AGRICULTURAL SCIENCES 6,672

ANATOMY
CE 35.212

9
SIOLOGICAL SCIENCES

69
BIOCHOMISTRY
810LOGY
B IONETRY/1141/EMIOLOW

/

BIOPIC'S!
BOTANY 3118
CUL SIOLOGY NTEcoLOGY

GENETICS 860
ENTONOOMPAUSITOLOGY 1.340

TRITN UION ,8820HICIOSIOLOGY

PHAINIACOLOSY
.SPATHOLOGY

PHYSI
1,

OLOGY 1,

ZOOLOGY 1,127
SIOSCIENCES. N.E C 561

ANESTHESIOLOGY
21.207

ANESTHESIOLOGY

11
CANCER/MOLOGY

qi!iihvE I M
808
51

GASTON:W
HSRATOL
NEUROLOGY

$GY
211
6

NU LASING . 6.232
08STETRICS /CYNECOLOGY 20
OPHTHALMOLOGY 16
OTCHHINOCSLARYINIOLOGY 14
PEOIATNI 144
PRANNACIUTICAL SCIENCES 1.694
PREVENTIVE MEDICINE/

CONNUNITY HEALTH 4.on
PSYCHIATRY

RADIOLOGY 211
PuLNONANY MAUI

SPEECH PAINSIAGY/AUDIOLOGY 4,493
SLINGER? .... 90
v11E010429 SaiNCES 268
CLINICAL MEDICINE, N.E.C. 290
HEALTH RELATED. N.E.C. 2.281

PSYCHOLOGY 21.144

SOCIAL SCIENCES 49,029
AGRICULTURAL MOMS 1,928
ANTHROPOLOGY 4,N7
ECONONI

tEICEt7 AGNICULTUNAL) 9,151
GEOGRAPify MS
H ISTCO, ARO PHILOSOPHY

OF SCIENCE 222

POLITICAL SCIENCE
2,127LINGUISTICS

SOCIOLOGY
12.886
4,828

I

SOCOL/
AL SOGYCIENCES. . . 12,060240

SLACK 411101CAN
NON-

HISPANIC
INDIAN/

I ArAN
t

5.948 62f

500
711

II

13
g

I
0

60 9
g

24
ill I
Po 3
56 3
16
2
12 I
4 8
36 14

339 29
6 2

aft
17
10

O 0

57 15
0

27 LI

9 1

8 2

252 30
ILO 16

127 0
16

1.431 171

100 11

636 59
17 1

62 6

II/
16
6

O 0
aa a
10 4

0
12 0
a* 1

54
61 5

3
17
20

2
4

34 5

24
47 2

0

687 101
O 0
1 0
O 0
8 4

0
1 0
O 0

101
0
19

2 0
O 0

0o
11 1

29 2

169 39
8 0

2
1 0

1

154 20

1 0
0

6
13
2

04

801 52

2.587 25:
27
55 21

161 17
2$ 3

2 1

809
20

81
106 20
82 3

1.039 as

ASIAN/
PACIFIC I NISPANIC
ISLANOE2 I 821121-11C11:110::

FONEION

5.246 LOU 148.250 16.982

11

106

241
04
2

124

7

Fit
213

252
21

1,567

114

87,
IT
114
130

31

22

100
33

79
22
09
61
42
28

578
0
1

101
1
1
0
12

112

0

66

219
3

to
aa

11

274

874
20
43

228
17

I
22

99

231

SOO
19
7

11

to
ea
64
21
6
10
1

20

276

eif

1

1,252

150

520
12

24/

2
22

1
18
13

51411

1

14

0
0

11

220
6
0
2

110

1,540

97
29

1so70

2

04441
198
10

518

48.760

26.434
778

644
920
669

2.71.8

1.01
1.4

15,924

0
547
27
2
6

256
5,167

7
4
14
105
979

2,567
42

3,1t1
78

363
224

1.817

15,606

31.188
1.122
2,106

4.732
1,406

100

7.288
2.070
267

8,713

1,077
41
223
466
327

402

142

tt/
1

614
9

2,565

887

1,789

432
0

172
22

143
14
111
9

244
163

/:
31
13

1.129
3
0
2

37

0
2

4,4
3

0
10
0

22

101

406
0
0
4

76

2.068

2.706

21/

886

2
IU
960
139
8

569

:I3

9.247

2,294

4,819
89

661
745

579

2;
111
442
789

It!
1118
123
54

2.216

0
0

157
7
0
0
17

197
10
4
0
19

583

603
4

at
198

92

133

898

9.
682290
3711

2.290
381

30
708

2,247
too
127
840
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appendix c

survey instruments

Page
Scientific and Engineering Expenditures at Universities and Colleges,
FY 1982, and Instructions 61

Scientific and Engineering Personnel Employed at Universities and Colleges,
January 1983, and Instructions 67

Graduate Science and Engineering Student Support and Postdoctorates,
Fall 1982, and Instructions 80
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NSF Form 411(11{2(

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING EXPENDITURES
AT UNIVERSITIES AND COLLEGES, FY 11N12

Organizations are requested to complete and return this
form to:

NATIONAL SCIENCE FOUNDATION
1000 O Sweet, N.W., Room 1.402
Washington, D.C. 20550
Atte: liffSGIR&D
This form should be returned by February 1. 1993.
Your cooperation in returning the survey questionnaire
Promptly is very important.
This information 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 failure to provide some ex all of the information will
in no *my adversely affect your institution.

All financial data requested an this form should be
reported in thousands of dollars; for exempts. an ex-
penditure of $25,342 should be rounded to the nearest
thousand dollars and reported as $25.
Where exact data are not available, estimates are ac-
ceptable. Your estimates will be better than ours.

Include data for branches and all organizational units
of your institution, such as medical schools and agri-
cultural experiment stations. Also include hospitals or
clinics owned. operated. or controlled by universities.

Scope:
This survey collects data on expenditures
and engineering. Definitions used are
expenditures by source of funds and
reported in items 1 and 2 that went for
expenditures for facilities and equipment for II!"

FORM APPROVED
OM No. 3145-0015
Expiration Daft: 7/31 rlitt

Ay

Please correct if name or address has changed

and integrated operationally with the clinical progams of your medical schools.
Exclude data for federally bolded research and development centers (FERMI).
A separate is included in this package if your institution administers
an FFRDC. if you any questions please contact Judith Cesidey or Marge
Machen (

fer your instihdion's 1902 Racal year.

month in which yew institution's fiscal year bight,:
4 ti 3 7 I 9 10 11 12

hours were required to complete this form?

Date Submitted

colleges for separately budgeted research and development (R&D) in science
OMB Circular A-21, revised July 23, 1982. !terns 1 and 2 ask for current fund
/engineering. Item 3 collects data on that portion of current hind ex,oendituros

of scientific and engineering research equipment. hem 4 collects data on uil

development and instruction by source of funds and field of science/engineering.

Definitions:
1. Rusuerch and Development (RID). R&D for purposes of this survey is the same as "organized research" as defined in Section B.1.b. of

OMB Circular A-21 (revised). It Includes all R&D activitiesof an institution that are separately budgeted and accounted for. R&D includes

both "sponsored research" activaies (sponsored by Federal and non-Federal agencies and organizations( and "university research"

( separately budgeted under an Internalapplication of Insetudonal funds).

a. Research is a systematic study directed towed tuner knowledge or understanding of the subject studied. Reseed) Is classified as

either basic or applied. according to the objectives of the Investilletdr-

b Development is systematic use of the knowledge or understanding gained from research, directed toward the production of useful

materials, devices, systems, or methods, including design and development of prototypes and processes.

2. Current fund emendates. Expenditures of funds airailable for current operations. Such excenditures Include all unrestricted gifts and

restricted current funds to the extent that such funds were expended for current operating purposes.

3. Copal espeniNkffes (for facades and equipment). A caudal expenditure as defined in Section J.13 of OMB Circular A-21 (revised)

means the cost of the asset including the cost to put it in place. "Ettulisment" as a Wald expenditure means en snide Of nones-
pendable tangible personal property having a useful fife of more than two years and an acquisiticm cost of $500 or more per unit

lower limits may be established, consistent with ktstitutional policy.

PLEASE TYPE OR PRINT
NAME OF PERSON SUBMITTING THIS FORM

TITLE
AREA
CODE

IT

EXCH

HI
NAME OF PERSON WHO PREPARED MS

SUBMISSION (if different from above)
TITLE
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CODE EXCH. NO.
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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 awards from "cur-

rent fund" accounts. Also, Include resegNch 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 fields of education, law, humanities, music, the arts. physical education, library sci-

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 experimentstations.

c. Industry. Include all grants and contracts for R&D from protitmaking organizations, whether engaged in production.
distribution, research, service, or other activities. Do not include grants and contracts from nonprofit foundations

financed by industry: these should be reported under All other sources (line 11751.

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

institution's contribution to unreimbursed indirect costs incurred in association with R&D projects financed byoutside

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 previously

classified 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 health agencies as well as from all

other sources not elsewhere classified. Funds from foundations which are affiliated with, or granted solely to your

institution. should be included under line 1160. Institutional funds. Funds for R&D received from a health agency that

is a unit of a State or focal government should be reported under State and local governments (line 1125). Also

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)

Source of funds

!II
Total

(Dollars in
thousands)

a. Federal Government 1110 $

'b. State and local governments 1125
_ -

c. Industry 1150

d institutional funds 1160
4-

(1) Separately budgeted 1161

(2) Underrecovery of indirect
costs and cost sharing 1162

*e. All other sources 1175

f. TOTAL (sum of a through e) 1100 $

(2)
Basic research

(Percent of
column 1)

Basic research is
directed toward an
increase of knowl-
edge; it is research
where the primary
aim of the Investi-
gator is a fuller
knowledge or
understanding of
the subject under
study rather than a
specific application
thereof.

'Combined data cell (See instructions for b and el

CONFIDENTIALITY

Information received
from individual Insti-
tutions in lines 1161
and 1162. or esti-
mates for basic re-
search expenditures.
will not be published
or released; only ag-
gregate totals will ap-
pear in publications.

Total R&D expenditures reported in line 1100. column ij and line 1400. Column (1) should be the same.

Federally financed R&D expenditures reported in line 1110, column (1) and line 1400, column (2I should be the same.

62

65



ITEM 2. CURRENT FUND EXPENDITURES !TOTAL AND FEDERALLY FINANCED! FOR SEPARATELY BUDGETED
RESEARCH AND DEVELOPMENT, BY FIELD OF SCIENCE/ENGINEERING: FY 1992 (Include Indirect costs!

Field of science/engineering

Dollars in thousands)

i 1 i Total (2) Federal

a. ENGINEERING (TOTAL) 1410

111 Aeronautical & astronautical 1411

(21 Chemical
._ ___.

1412_ __ _ _

13) Civil 1413

(4) Electrical 1414

151 Mechanical 1415 ..

161 Other 1416

b. PHYSICAL SCIENCES (TOTAL) 1420

(1) Astronomy 1421

121 Chemistry ......
1422

131 Physics 1423

141 Other 1424

c ENVIRONMENTAL SCIENCES (TOTAL) 1430

(11 Atmospheric 1431

(2) Earth sciences 1432
---

(31 Oceanography 1433

(41 Other 1434

d. MATHEMATICAL AND COMPUTER SCIENCES (TOTAL) 1440

(11 Mathematics 1441

121 Computer sciences 1442

e. LIFE SCIENCES 'TOTAL' 1450

111 Agricultural
. _____

1451
... ......_. ..

(21 Biological 1452
- - -- -

( 31 Medical 1453

(41 Other 1454

f. PSYCHOLOGY (TOTAL) 1460

g. SOCIAL SCIENCES ITOTAL1 1470

111 Economics 1471

121 Political science 1472
__ .. _ -

131 Sociology 1473

141 Other 1474

h. OTHER SCIENCES. not elsewhere classified (TOTAL) 1480

. TOTAL )sum of a through hi 1400

PL EASE. EXCLUDE from your response any R&D expenditures in the fields of education. law, hums:titres.

music the arts physical education. library SCience, and all other nonsceence fields
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ITEM 3. CURRENT FUND EXPENDITURES FOR RESEARCH EQUIPMENT 'TOTAL AND FEDERALLY FINANCED' FOR
SEPARATELY BUDGETED RESEARCH AND DEVELOPMENT. BY FIELD OF SCIENCE/ENGINEERING: FY 1912

'Soo page 5 for Instructions.'

Field of science/engineering

Donors in thousands)
. ..._ .........

111 Total
___ . .. _

(21 Federal

a

a. ENGINEERING (TOTAL( 1810 $
,

ill Aeronautical & astronautical

(21 Chemical

131 Civil

(4) Electrical
.

151 Mechanical

(61 Other
-

1811

1812

1813

1814

1815
- - --

1816
. -

_ .

___...

......._ ._...

..... . . ..

b. PHYSICAL SCIENCES (TOTAL) 1820
i

III Astronomy

(2) Chemistry

(31 Physics

14) Other

. .

1821

1822

1823

1824

c ENVIRONMENTAL SCIENCES (TOTAL) 18301

i l l Atmospheric

121 Earth sciences
.....

(31 Oceanography

(41 Other

1831

1832

1833

1834

.... . ...

. .

d. MATHEMATICAL AND COMPUTER SCIENCES (TOTAL) 1840

III Mathematics

(2) Computer sciences

1841
,

1842

e. LIFE SCIENCES (TOTAL) 1850

(1) Agricultural

(2) Biological

131 Medical

141 Other

1851

1852

1853

1854

-

PSYCHOLOGY ( TOTAL i 1860
ri

.._, ..

-

.

IP

g. SOCIAL SCIENCES (TOTAL) 1870
t

4

I 1 I Economics

121 Political science
...._ . ......

131 Sociology

141 Other

1871

1872

1873

1$74

. . ..

OTHER SCIENCES, not elsewhere classified (TOTAL) 1880 , L -k.peet k

TOTAL Isom of a through hj 1800 .
- ' .

Luf f erst fund evenditures in each bald for scoentfbc research equIpnient Should be asubset of me Total

f eaf.t.11 column reported in tern 2

67

4
64



Item 3 Instructions
Please report that portion of current fund expenditures reported in items 1 and 2 that went for the purchase of research equipment This

includeS an research equipment purchased under sponsored research project awards from current fund accounts
. .

NOTE: These research equipment ex pendiunes we not to be included under capital expenditures reported in item 4.

For column I II report current fund expenditures for R&D from all sources: Federal Government, State, county, municipal. or other gov-

ernments and their agencies (including State fundS supportingR&D at agricultural experiment stationsi; industry; institutional funds, end

private foundations and voluntary health agencies. individuals. and associations.

For column 121 include funds from grants and contracts for R&D sponsored byagencies of the Federal Government.

Item 4 Instructions

Please report expenditures for facilities that were in process or completed during FY 1982.

Capital expenditures for facilities and equipment Include the following: (a) Fixed equipment such as built-in equipment and

furnishings: OM movable scientific equipment such as oscilloscopes and pulse-height analyzers; (Cl movable furnishings

such as desks; (di architect's fees, site work, extension of utilities, and the building costs of service functions such as

integral cafeterias and bookstores of a facility; tel facilities constructed to house separate components such as medical

schools and teaching hospitals; and (I) special separate facilities used to house scientific apparatus such as accelerators,
oceanographic vessels, and computers.

Expenditures for administration buildings, steam plants. residence halls, and other such facilities should be excluded

unless used principally for research, development, or instruction in the sciences and engineering. Land costs should be

excluded. 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 HELD OF SCIENCE/ENGINEERING

AND SOURCE OF FUNDS: FY 1982

Field of science/engineering

(Dollars in thousands)

Total
111

Federal
(21

r All other sources
i3l

a Engineering 1710 $ $

b Physical sciences 1720

c Environmental sciences 1730

d Mathematical and computer sciences 1740
. ._...._ .. ,

.. ... _

e Life sciences 1750 t.b.

t Psychology 1760
....

g Social sciences 1770

h. Other sciences. n.e.c 1780

1 Total (sum of a through hi 1700 $ $
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ILLUSTRATIVE DISCIPLINES'

a Engineering
i i i Aeronautical a astronautical Aerodynamics. aerospace. space technology
121 Chemical Ceramic, petroleum, petroleum refining process
i3; Civil Aredlectund. hydrauNc, hydrologic. marine. sanitary and environmental. structural

transportation
;4, Electrical Communication, electronic. power
151 Mechanical Engineering mechanics
161 Other P.ricultural. industrial and management, metallurgical and materials. mining.

nuclear. ocean engineering Systems. textile. welding

b Physical sciences
111 Astronomy Astrophysics. optical and radio, x-ray, gamma -ray. neutrino
'2 ChemiStry Inorganic. organ- metallic. organic. We sisal. analytical. pharmaceutical. polymer

sciences (exclude biochemistry)
Physics Acoustics. atomic and molecule'. condensed matter. elementary particles, nuclear

structure. oetieL Plasma
Used for multidisciplinary projects within physical sciences and for disciplines not
requested separately

141 Other

C Unvironmental sciences
i Atmospheric Aeronomy. solar. weather modeication. extraterrestrial atmosPheres, meteorology
, Earth sciences Engineering geophysice, general geology, geodesy and gravity. geomagnetism.

hydrology, inorganic geochemistry. isotopic geOchemistry. organic geochemistry.
lab geophysics. paleomagnetism, paleontology physical geography and cartog-
raphy. seismology
Biological oceanography. chemical oceanography. geological oceanography. physical
oceanography. marine geophysics
Used for multidisciplinary projects within environmental sciences

; Oceanography

A' Other

(1 Mathematical and computer sciences
.1, Mathematics . .......... Algebra. analysis, applied mathematics, foundations and logic. geometry. numerical

analysis. statistics, topology
..' . Computer sciences Deeign, develoement. and application of computer capabiities to data storage and

manipulation. Information science

4 I de sciences
Agricultural

BIOIOCK:11

( kle.(14Cal

4 Otter

I.. .,t hult.ttiv

Agricultural chemistry, agronomy, animal science. conservation. dairy science.
range science, wedlife
Anatomy, biochemistry, biophysics biogeogrwhy. ecology. embryology. entomology.
genetics, immunology, microbiology. nutrition. Pwasilidn9Y. p th logy, pharmacology.
physical anthropology. physiology. pliant edema, botany, zoology. veterinary biology
Anesthesiology, cardiology. endocrinology, gastroenterology, hematology. neurol-
ogy. obstetrics. ophthalmology, preventive medicine and community health. psy-
chiatry. radiology. surgery, veterinary medicine,' dentistry. pharmacy

. Used for multidisciplinary projects within life sciences

....... Animal behavior, clinical. educational, experimental, human development and per-
sonality. social

!..zac '.1. :.!ences
. Et,uounoc s Econometrics. international. industrial, labor, agricultural, public finance and fiscal

policy
poi,tical science Regional studies. comparative government. International relations, legal systems.

political theory. public administration
c,oc 1010(0 Comparative and historical. complex organizations. culture and social structure.

demography, group interactions. social emblem and welfare, theory
4 rimer History of science, cultural anthropology, lingistics. socioeconomic geography

ii Other .,c.sences. n e c To be used when the multidisciplinary and interdiscipknary aspects make the
classift.ation under one primary field impossible

see enclosed 'Crosswalk' between NSF field of Wheat. Jengineering codes and the NOES Classification of Instructional Pro-
warn-. INCES81-3231

i--.1,411,11ils with schools of veterinary medicine should distribute R&D expenditures among the appropriate disciplines lalgricultural.
arid medical I rather than only in medical sciences.
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NSF FORM 724A (11 -82)

tt

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

OMR No. 314541074
Exp. Date: 12/31/53

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
1600 G Street, N.W., Room 1.462

Washington, D.C. 20566Attn: UNISG

This information is solicited under the authority of Sec-
tion 3 (a) (6) of the National Science Foundation Act of 1958.
as amended (42 U.S. Code 1862 (a) (6)). Your response is
entirely voluntary ind your failure to provide some or all
of the information will in no way adversely affect your
institution.

This survey requests scientific and engineering
(S/E) employment data according to institutional rec-
ordkeping conventions. The completed 1983 question-
naire should be returned by March 15, 1983. Your
prompt cooperation will be appreciated. If you deter-
mine, however, that you cannot 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 Rem 3, col-
umns 2 and 3, where two decimal places are optional.

['lease correct if name or address has changed.

SURVEY POPULATION

Include data fur ALL ORGANIZATIONAL UNITS
OF YOI IR 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
FFROC'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

Highest degree granted in the
sciences or engineering

during 1982-83

Check
one

One example of a
science or engineering
field in which highest
degree was awarded

Doctor's degrt:e. e.g., Ph.D..
D. Eng.. or D.E.S.

First-professional degree, e.g.,
M.D., D.D.S., D.V.M.. etc.

Nlaster's degree
Bachelor's degree
Associate or other 2-year award
No degrees granted in the sciences

or engineering

Check primary
administrative control

of your institution

Federal

State

Local

Private

Rem
1.

Total number of scientists and engineers by highest earned degree
and employment status: January 1953

HIGHEST EARNED DEGREE TOTAL
(1)

HEADCOUNTS

FULL TIME PART TIME
(2) (3)

a. Doctor's degree. e.g.. Ph. D., D. Eng..
or D.E.S.

h. First-professional degree, e.g., M.D..

"'21(1

D.D.S., D.V.M.. etc. 2220

c. Master's degree 9130

Bachelor's degree or the equivalent 224(1

e. Total (sum of a through (I) 2200

NOTE: To ensure proper data comparability between

68

item 1, hne 2200, and items 2 and 3:

a) Line 2200, column 1 should equal item 3, line 2700, column 1:
Id Line 2200. column 2 should equal item 2, line 2600, column 1;
c) Line 2200. column 3 should equal item 2. line 2600, column 2.

2
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Item
2.

Total number of scientists and engineers by discipline, sex.
and employment status: January 1983

TOTAL

HEADCOUNTS

MEN WOMEN

S/E DISCIPLINES'
Full time Part time Full time Part time Full time Part time

a. Engineers (tota)) 2610

61 Other engineers 2616

1 1 Aeronautical and
astronautical engineers . 2611

2) Chemical engineers 2612
3) Civil engineers 2613
4) Electrical engineers 2614
51 It fechanical engineers . . . 1615

h. Physical scientists (total) 2620

(11 Astronomers 2621

(2) Chemists 2622
(3) Phsicists 2623
(4) Other physical scientists 2624

c. Eriviron. scientists (total) .. 2630

(II Atmospheric scientists . .. 2631

(2) Earth scientists 2632
(3) Oceanographers 1633
(4) Other environ. sci. 2634

d. Mathematical and computer
scientists (total) 2640

(1) lathematicians (exclude
computer scientists) 2641

(21 Computer scientists
(exclude programmers) 2642

e. Life scientists (total) 2650

(II Agricultural scientists 2651

(2) Biological scientists 2652

(1) Medical scientists
(see instructions. p. 2653

(4) t After life scientists 2654

I . Ps% chologists (total) 2660

g. Social scientists (total)
(exclude historians) 2670

111 Economists 2671

(2) Political scientists 2672
(3) Sociologists 2673
(4) Other social scientists 2674

h Total (sum of a thru gI 2600

1.1.1,.sf, 1A1.1.11,E fr,,In pm, resimnie atm, inployees in the fields of 'See enclosed Crosswalk between NSF S/1-: disciplines and the codes in

Anon. tionlaiiiiiec moat . phviii.d1 education. library the NICKS Classificatinn of Inmructional Prostanis

S, 1,111 at MI A! tither mins/Jen/A. field%
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Item
3.

Total number of scientists and engineers by discipline, estimated full -thee equivalents.
and R&D activity: January 1343

S/E Disciplines
Total

headcounts'

--,
Estimated full-time-equivalents ( FTE's)

Total
FTE'5a

,

FTE's devoted to separately
budgeted R&D'

Number
Percent

(optic/glai)'

a. Engineers (total) 2710
I

(1) Aeronautical and astronautical
engineers

121 Chemical engineers
(3) Civil engineers
(4) Electrical engineers
(5) Mechanical engineers
(6) Other engineers

2711
9711

2713
2714
2715
2716

_,P___ ....-- __ %

_
...

%
%
%
%

It. Physical scientists (total) 2620

0 1 Astronomers
(2) Chemists
(1) Physicists
(4) Other physical scientists

21121

2722
2723
2724

%

%

t:. Environmental scientists (total) 27:10

(11 Atmospheric scientists
(21 Earth scientists
(3) Oceanographers
(4) Other environmental scientists

2731
2732
2733
2734

i
__

%---- ,%
%

. . _ .
._ _

il. Mathematical and commiter
scientists (total) 2740

(1) Lithemilticians (exclude computer
scientists)

(2) Cf rinputer scientists (exclude
programmers)

2741

2742

_ _ _.. _ ____. _ _
%

. Life scientists (total) 2756
5161

111 Agricultural scientists
(2) Hiological scientists
(3) Medical scientists (see

instructions, p. 4)
(4) Other life scientists

2751
2752

2753
2754

--
%

%

%

t Psychologists (total) 2760

.

isampalNowen.......101.0pml

.
.g. Social scientists (total) (exclude

historians)

,....00.
2770

(11 Economists
(2) Political scientists
(31 Sociologists
(4) Other social scientists

2771
2772
2773
2774

%

h. Total (sum of a afro g1 1700
._

..
AG

stuff:lit 1.4f 'LSI Item i, li 1w 2Znn. innil

o g seal tong %p.es,it4 budgeted Kst I, MI
Milt 11111.111/4 rept( (II III 1.111111M

'See see nun ii in Instructions for definition IA -separately feuthileted Rill

*.spenditures

ot

70
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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. Do the 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 a 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?

( 1 5. Have you INCLUDED all postdoctorates?

6. Have you EXCLUDED graduate students?

198243 DATA CHECK
(For your convenience)

Please compare your January 1982 survey response with your survey response

for January 1983, particularly for the totals. Please explain below or on a

separate sheet any significant changes. Where possible. indlcatit any re-
quired adlustments in data reported in previous years.

19$3

Line 2880, column 1 Line 2800, column 1.

Total full-time scientists
and engineers

Total part-time scientists
and engineers

Total FrE's

Total FTE's in R&D

I.ine 2088. column 2 Line 2600. column 2.

Line 2700, column 2. .me 2700, column 2.

Line 27110, column 3. Line 27O1, column 3.

CONFIDENTIALITY

The National Science Foundation recognizes that
its ability to gather much of the enclosed informa-
tion would he severely impaired if it could not be
held in confidence. Please indicate below 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 informa-
tion to the extent permitted by law

l'I'EM

REMARKS

What methods and source records were used for estimating separately budg-

eted R&D effort?

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

Please circle the month that your institutional data represent to reflect
academic year 1982-83 employment,

1 2 _ 3 4 5 6 7 8 9 10 11 12

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

I low many person-hours were required to complete this form? D

PLEASE TYPE OR PRINT
NAME OF PERSON suBmirriNG THIS FORM

AREA
CODE

NAME OF PERSON WHO PREPARED THIS
SUBMISSION (If different from above)

TITLE

1 1

AREA
CODE

EXCII Nt).

1

EXCII NO

EXT.

EXT.

NAME OF INSTITUTION DATE ADDRESS (number. street, cite. State. ZIP code)
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NIX' Fat 7241 (1142)

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

011113 No. 3145.0074
Exp. Date: 12/31/83

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 U.S.C.
1882) (Section 3(a) (6)1. and Executive Order 10521 (March 17.1954).
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 institution as they relate to the sciences and
engineering. This form requests employment data in 1992.83 according
to institutional recordkeepirm coventions. The questionnaire should be
completed and returned to NSF by March 15. 1983. 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 differente, such as "opening of new medical school."
etc.. at the end of the questionnaire in the "Remarks" section. or on
a separate sheet of paper.

The survey procedures are outlined In flow chart format. (See
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 Institutions Studies Croup. Divi-
sion of Science Resources Studies. National Science Foundation.
1800 G Street. N.W.. Room lean Washington. D.C. 20550 (Tele-
phone: (202) 834-46731 Additional forme, as well as copies of previous
responses. may be obtained by 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/El 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 ai these campuses are not in-
cluded in your response to NSF. please Indicate this twder "Remarks"
when submittirg your questionnaire.

Federally funded research and development centers (FFRDC's)
are to report their data separately from the administering univer-
sity: see the listing of FFR DC's administered by academic institu-
tions fp. 3.)
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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. Vista reported on this survey
are to reflect a "snapshot" of S/E personnel employed at a fixed
time during the 1962-83 academic year. 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 State affiliation, use their central
records compiled in the preceding fall of each year to report to
NSF. You may want to report as of the payroll period closest t',
October 1. 1962. which is the basis for the Equal Employment Op-
portunity Commission's survey of higher education staff (EEO-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 by 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..
those employees who are in the exempt category of the Fair Labor
Standards Act as amended. Exempt employees are not eligible for
overtime payment. Others use EEO-6 concepts.

Include: S/E pent Imel with faculty status. postdoctorates.` and
other professional employees such as systems analysts in computer
centers.

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

` Some institutions without comprehensive central records on the number
of posidectorates base their response to this survey on data gathered in the
office uf the graduate dean as part of NSF. Survey of Graduate Science
and Engineering Students and Postductorates.



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
usually classify headcounts of all professimtal employees into various

S/E disciplines according to their primary or home department of
assignment. Where individual assignments are split into two depart-
meats on a So-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 bread and detailed S/S disciplines
of employment corresponding to those shown on the questionnaire.
with illustrative categories of each discipline (pages 3 and 4.) Also,
for those that use the NCES instructional program categories, see
the enclosed "Crosswalk" between NSF's S/E fields and the codes
in the NCES Classifications of Instructional Programs (NCES 81-
3231. Please note that education, law, humanities, music, the arts,
physical education, and library science are not considered S/S 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 S/E headcounts based 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 simile discipline. In other instances.

where sizable differences occur. institutional respondents may choose

to report 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 discipline; on the NSF per-
sonnel survey according to their degree specialties.

it is important that respondents include in the survey scientists
and 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
should be reported. The most prevalent reporting practice for these
nonacademic units is to assign groups of individuals to NSF di:p-

c:Trines according to their degree specialties. especially when multi-

Ilistiplirlary activities are prominent.

5. Medical and Clinical Disciplines

For purposes of this survey, all M.D.'s, D.D.S.'s, etc., with
fucult) or academic appointments are to be reported, including
postdoctorates. NSF considers faculty status given to physicians.
dentists, public health specialists, pharmacists. etc.. to be an indi-

cater of significant involvement in teaching, clinical investigation,
or other R&D activities.

Exclude: (1) All medical practitionewituch as nurse anesthe-

tists. occupational therapistc physical ihirepists. interns: (2f Idea-
lists or engineers whose primary employment is at independent
hospitals even though they may perform some teaching or research

functions for your institution through cooperative agreements:
unpaid voluntary staff at medical or dental schools; and (41 med-

ical residents unless research training under the supervision of a
senior mentor 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. Moat academic institu-
tions have a computerised system for updating highest earned degree
data for prof ession& it dime files at year ins titudon do not con-
tain degree data. however. these data may be estimated using de-
partmental records.

For purposes of Ibis survey. earned degrees are classified In four

categories:
Under "Doctorate Degree" include earned degrees carry-
ing the title of Doctor. 04.. Ph.D., D. Eng.. D.E.S., etc
include individuals holding both the Ph.D. degree and any
other doctorate degree.
Under "First-Professional Degree" include individuals
whose highest earned degrees, e4.. 144.0 D.D.S.. D.V.M,

etc.. are first-professional medical degrees that represent
the completion of the academic requirements based on

programs that require at least 2 academic years of pre-
vious college work for entrance and require a total of at
least 6 academic years of college work for completion.
Specifically include in line 2b first-prolsnehmal degrees
in Medicine (M.D.), Dentistry (D.D.S. or D.M.D.), Veteri-

nary Medicine (D.V.M.). Pediatric 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
II) 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 or first -professional &Waft
reported in lines 2a and 2b.

(4) Under "Bachelor's degree or the equivalent" include all
individuals who have successfully completed a baccalau-
reate program of studies, usually requiring at least 4 years
(or equivalent) of full-time college level study. For the
purpose 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.

h. ifeadcounts

01 Full-time employees are those individuals available for
full-time assignments at the date used for reporting in this
survey, or those who are designated as "full time" in an
official con tract. appointment. or agreement. Determina-
tion of "full-time" designation should be based on institu-
tional recordkeeping conventions and standard& Avoid
double counting; if, for example, individuals are full-time
employees but their assignments involve more than one
department or campus, they should be counted as one full-
time employee according to their primary or 1101130 depart-

ment of assignment (or campus).

(2) Port-time employees are those individuals who work for a
length of time in a day. week. etc.. defined by your institu-
tion as part-time employment.

7. Questionnaire Item 2, Sex of Full- and
Part-time Scientists and Engineers
Item 2 collects data on the sex of full- and part-time scientists

and engineers, characteristics which are usually available in cen-
tral records. Computer programs used to respond to other requests
for employment data un women may often be modified to provide
specialized information on scientists and engineers.
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8. Questionnaire item 3, FullTime-
Equivalents (FTE's)

a. The FTE reporting concept should reflect the actual uti-
lization of S/E professionals in various disciplines and their involve-
ment in separately budgeted RAW 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 moneple, an individual with a lagesseld appoint-
ment la electrical engineerism and a 4percent tqnseinhnent in
amylase science would be repined is Nil's in two NSF disdpilsies
according to the NM percent spilt in deportment asses.
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 lull -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 full-time
employees.

The procedures used to compile FTE date vary from insti-
tution to institution. depending largely on the records available.
Generally. there are two categories of records available to institu-
tionsbudgeting 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-
plumel 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 S/E per-
sonnel. Use budgetary or resource utilization records to
report S/E employees with split appointments between
departments and/or institutional units. and distribute
these data according to appropriate NSF disciplines.

(4) Calculate the full-time equivalents of part-time S/E per-
sonnel and merge them into appropriate NSF disciplines.

b. FullTime-Eguivedents in Research and Development (RFD)

For purposes of this survey, report only the full-time-equivalent -
involvement of persons engaged in separately budgeted research
and development.

R&D activities are systematic. intensive studies directed toward
fuller knowledge of the subject studied. RED is the same as "orga-
nized research" as defined in OMB Circular A-21 revised. July
NC. it indudes all R&D activities of an institution that are separately
budgeted and accounted for. R&D includes both "sponsored re-
search" activities (sponsored by Federal or non-Federal agencies
and organizations) and "university research" (separately budgeted
under an internal application of institutional funds).

Exclude: Thee spent by professional employees on departmental
research that is not separately budgeted. training grants. public
service grants. demonstration projects. etc.

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 data vary among in-
stitutions and the extent to which central reporting is feasible
depends, by and large. on the degree to which budget/personnel/
financial recnrds are mechanised and linked. Among the procedures
used by various institutions are the following:
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(1) Using some generally held criteria at the inatitutional or
departmental levels (i.e.. three-fourths far 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 (La., salaries paid from separately
budgeted R&D funds may be compared with total academic
salaries of individuals);

(3) Mane research administrators. department 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
budgeted R&D activity from departmental resetwch activity.

Federally Funded Research and Development
Centers (FFRDC's(

For purposes of this survey. FFRDC's are defined as R&D orga-
nizations exclusively or substantially financed by the Federal
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. 0. Lawrence Berkeley Laboratory
E. 0. Lawrence Livermore Laboratory
Fermi National Accelerator Laboratory
Jet Propulsion Laboratory
Kitt Peak National Observatory
Lincoln Laboratory
Los Alamos Scientific Laboratory
National Astronomy and Ionosphere Center
National 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. Illustrative sub-
fields include:

ENGINEERING

Aeronautical & Astronomical: aerodynamics. aerospace. space
technology.

Cheariaa: ceramic, petroleum. petroleum refining process.

Civil: architectural, hydraulic, hydrologic, marine. sanitary and en-
vironmental. structural. transportation.

Electrical: communication, electronic. power.

Machinate!: engineering mechanics.

Other dreg: agricultural, industrial and management. metal-
lurgical and materials, mining. nuclear, ocean engineering systems,
textile, welding.
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PHYSICAL SCIENCES

Astronomy: laburstory astrophysics. optical astronomy. radio
astronomy. theoretical astrophysics. X-ray. gamma-ray. neutrino
astronomy.

Chemistry: analytical, inorganic, organo-metallic. organic. pharma-
ceutical. physical, polymer science (exclude biochemistry).

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

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

ENVIRONMENTAL SCIENCES (TERRESTRIAL
AND EXTRATERRESTRIAL)

Atmospheric Sciences: aeronomy. solar. weather 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. paleomini-
netism. paleontology. physical geography and cartography. seismology.

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

Other Environmental lichnices: used for multidisciplinary fields
within environmental sciences.

MATHEMATICAL AND COMPUTER SCIENCES

Mathew/Mee: 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 capabilities to data storage and manipulation. informa-
tion sciences and systems. systems analysis.

LIFE SCIENCES

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

'Personnel employed as computer programmers should not he reported
as prof essionals.

Rialegittel Salenees: anatomy, bacteriology. biochemisity, bio-
geography. biophysics, ecology. embryology. entomology. evolu-
tionary biology. genetics, immunology. microbiology, nutrition and
metabolism. paraidtology, pathology. pharmacology, physical oath-
ropolmiy. physiology. plant sciences. radii:114°108y. systematics.
zoology, veterinary biology.

Medlcid Sciencene internal medicine, neurology. ophthalmology.
preventive medicine and public health, psychiatry, radiology. sur-
gery, veterinary medicine' dentistry, pharmacy, podiatry. anesthe-
siology. chemotherapy. dermatology. geriatrics, nuclear medicine.
obstetrics, gynecology, oncology. pediatrics, physical medicine and
rehabilitation.

Other Llie Weems: all other health-related disciplines'

PSYCHOLOGY

Psychology: 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 psychology,

social psychology.

SOCIAL SCIENCES

Santornics: econometrics and economics statistics. historyof economic
thought, international economics. industrial, labor and agricultural
economics. macroeconomics, microeconomics. public finance and
fiscal policy. theory. economic systems and development.

Political Science: regional studies, comparative Rovernment, his-

tory of political ideas. international relations and law, national,
political and legal systems. political theory. public administration.

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

Other Social Sciences: cultural anthropology, criminology, history
of science. linguistics. socioeconomic geography. urban studies.

'Institutions with schools of veterinary medicine should distribute pro-
fessionals among the appropriate disciplines (agricultural. biological. and
medical) rather than report all personnel as medical scientists.

'Exclude personnel primarily involved in direct patient care.

Ate: See enclosed NSF Crosswalk between NSF field of SJE codes and the
NI:ES Classification of Instructional Programs.

4
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lbw Moto
Institutions that automate NSF survey data or plan toor

even engage in manual data processing --may be assisted by
these charts.
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STEP 1:

Retrieve, sort, and select information from central records of
institution.

Central File: Contains centralized records for all paid em-
ployees. (Note: Some affiliated entities such as medical schools
may have their own central files. See below.) Examples: Per-
sonnel, payroll, or general financial records.

ISelect personnel exempt from Fair Labor Standards Act (See
section 3 in Instructions.)

Select scientists and engineers (include postdoctorates) by
"home" department. Exception: if "home" department is not
science or engineering. and person holds joint appointment
in S/E department.

See section 3 in Instructions.

See section 3 in Instructions.

See section 3 in Instructions.

1 Bee section a in Instructions.

1 Assign to appropriate disciplines.

See section 7 in Instructions.

At We point you have extracted file containing all profes-
sional scientists and engineers covered by central records
(but may be limited to dune assigned to academic S/E de-
partments in the institution proper).
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STEP

Collect inhumation for atedical school (if any) U net covered
by central file of institution.

Refer to discuadon of medical schools (section 5 in Instruo.
lions).

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

Do not include medical school personnel unless they have
faculty or academic ippointments. Exceptions: pealdoctoretes.
(See section 3 in Instructions.)

Exclude personnel "unpaid" by the university even if paid
by the medical school. Exclude voluntary staff.

Scientists whose primary employment is at independent boo-
CER°111110 pitals are to be excluded even if they perform teaching/

research for your ins titudon through cooperative agreements.

Some individuals may be included in both the institution's
central records and the medical school records. Count such.
persons only once. but keep track of split assignments for
FIT figures. below.

I(See section a in Instructions.

Assign to appropriate disciplines.

See section 7 in Instructions.

8
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STEP 3:

Collect information on any remaining affiliated entities not
covered by files already processed. Such entities might in-
clude a regional campus. a computer canter. an agricultural
experiment station or an associated research unit (except
for FMC's), etc. Also check for postdoctorates not included
in central files (see footnote to section 3 in Instructions.)

(See section 1 in Instructions.

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

7

iSee discussions in sections 3 and 4 in Instructions.

Note exclusions Listed in section 3 in Instructions (e.g.. ex-
clude personnel away on sabbatical and voluntary staff.)

Some individuals may be included in both the institution's
central records and the affiliated entity's files (e.g., a person
teaching at both the main and a regional campus). Only count
such persons once, but keep track of split assignments for
FTE figures. below.

ISee section n in Instructions.

Assign to appropriate disciplines.

See section 7 in Instructions.
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STEP 4:

Merge all extracted information. compute full-time-equivalents
in each discipline far both full-time and pert-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.

Data requiredAor item I have now been collected.

Use institutional definition for "pert-time" employees. (See
also discussion of "full time" id section 6 in Instructions.)

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

PART TIME: Use institutional conventions or practices to
convert numbers of part-tiine personnel to the equivalent
number of full-time individuals in each disctpRne. (See sec-
tion 8 in Instructions.)

IData required for item 2 have now been collected.

For all personnel. determine the proportion of time spent in
sepsrately budgeted R&D programs. Use institution's con-
ventions or data icon faculty activity analyses. salaries paid
from research funds. etc. (See section 8 in Instructions.)

1 Data required for item 3 have now been collected.
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INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENCE AND ENGINEERING
STUDENTS AND POSTDOCTORATES, FALL 1982

General Definitions

A gruduotr :Jinet rngirwrrng lSEl student isde-
firil .i student enrolled fur urilit in .in
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,l.t..r'mn.-rut II .. ptr.iuiti.zt. luuIcnt Is enruilli'tl In .in
.'.-i lii 'tlmftimmhgl fl .,i.n.iI11. 1i11'j.,t i-1I,ulrl th stimitent

sF411'. itii' dIgI le '.5 III tie gr.inteul fit iou ifl1I1tItiutii

I I'l(I1t ill jt'i liii III ttt.iuftiiiiIs. Hull Ill full-time-
*.qcitt ilnt it-. 11-4 lirms If lot.i ire un.*'..iil.,lil. Ot Iii!-

j'. ci'. ii '.'. i ui un,ut .iil.ihl' or cinkn,,ts II in the blink
\ : itIc.lflS not .u$ufllIc.11.lt! on this forni

Item Instructions and Definition,

HIGHEST DEGREE OFFERED. item 4 Cheek ih.
i-m ihidi riders lii the, highest du'grrr ptuur.ini c,flertiul

I.'. thic s:cLue/eli$Ifleeriflg cluprlment In fill 19fl2
If t.cur deprtmenI ,fot.s not offer m gr.mtttujIe cfiree.

hut us .A tlepdrltnrtif ui dznIL,ul memlui:i. usith of

postiltttlortes. chrk ii.
FUll-TIME GRADUATE STUDENTS. item 5: A ('iii-

time grudu.ie student is defined .us student enwlled
I or iredit in an idvanced-degrisur psuijram tiwt a regular

staff nieinhrr or i I stdocturum(ef WIki is engaged full

tinge in training .ICI1%iIim?5 in his her twist of scienm'f
engineering: these .cctisilies ma embrace, .*nv appro-

jiri.ite cuml,in.ctiun of stiuk. te.u;hing. and research.
tic1tending on tour institution s own policy. (f your
de1,artme,nI h.is no fiiH-t,nw graiithfle! students, wrule

'.une in item and move I,, iletil 6.

MECHANISMS OF SUPPORT, item . lincs lIl-(51:
Kin,rt e.u:h I iiLI-tinte gr.iuIu.ite $: K si uclint unit- OIt(;i'
cc:u.ciruli ug to tb, source' of the largest .imutunt of sup-
joii t rrct'i'. .d in (he I ill iii J9C. Stush'nts rel;i,ivi:pg
.cuI i iniiiiits of supj ion Iruni l%%lt or mar,, seicitces

slit-ui lii I. ii 's irti ci ,iil mince. under one of the u ii crc;es

Stucutents tt iii iii ii'.' iIluitt 'I'S UI iruimne*iJiiis xhlnhIcf

flu. I .'fiuigI(uJ iso liii.- ft I uu- 1.t r(-silm-dtlt-vlt if either
cit t(icsi lJi'M h.i,,is,,cs c .iiusm stiiie ih i.irgesi utlIr:i of
Iii'. l,.c- smi,,iim t I h. iId,c-d1 lcitii.ig.cu.'. (.ocninittce
.', t-..h,c ,ItIu,ic t ii :1-:, ulilfii.iiii.stcs hci'.'.ce'ii th* t'.'.eu

ti-hut stuijs tmsul tromn.---iIli? .iijiu-it.ls ugs tulliu'.ss If
is .01 ut'..iiei ,ii.ulc uliiuuii'. tu, cii cut I,eh.,lf iii

.c slucmliitt si-ti-u ted III .1 gi,,tuuisi.sI clIIltlletitilPIi to ii),,liie
IIIIII i., SFI( FIIst 1,., u.II.fiU c.iti ti.uimung. cliii If a
lu .uiiiu-u-Jisu is cmi u1:gu .lig,igIil .me, .ini isa.. sjg,4snl si-li-tie.!

II'. los 44114'. i-i sits i-.tm till tusi the sitiulunt m'ltm:liai,

'I iule55 11c Iii III5 .iuiif uuaIluIit hills ii) thu t'.'u.u, it

.'.'..0 .Is ii. t..'cuuI all'. ufoiiliu if .". sliiufef%l letelt llti
tis ti,i gci.ou sumj.fu.l I Ituuiii iii .sssusI,isutsfiai sb...uli) Ii.

u l.assitiucl IS .1 1 451.Ii i I .issist.iiit 1(11 Iiiiu fl) i.r .IS .1

ti-ic hini.i .,ss;stjsii ciii liii.- I41 he)itiIulang i.gt butt bc st,.

siiiiiuls ti'e iih.,)uu ii'. iii his tier tutu. e g . , giaclii.it'-
.isist. 1111 ii e 4.11 mig iii. z.st it Jigs. to-s limium- ti , ii ii hung sliui. clii

u fissu) ciii us .1 g!iluIiI,liI- ti-au tciig, .ssIsi.ii%t .FII uittiei

I,cli-tiuu !l.uulll.,tu sttiul,j;ls stu..uld it.- gc,au uuuI u,ii Iii'., 1'l

STUDENTS RECEIVIcG FINANCIAL ASSISTANCE.

itl4ti i. ciluii;ns I Al flu nicgb 1)I Ktpott the number ni
f oil-toni. gr.ulti.sie Si F siateii'ctls in 1kw ajspruiriate ciii.
,'gi,gi .0 i;iii uli csg ii, tb. soul ii- ut tic- I.iriimsi Jien-tiun cat

hItch sii,taual I Iii ckt'rniiti. 11II such-i.e c:cil,$)llc!r ittilt

tuiuuscli .ind nthcr .t'.:.uluiiitm: esfo-ciss's. II a gradual'
stittfc'cil r.u:sct .s equ.ml %ulftpmsr! from snare than tins'

Su,IUcc'_ reiucrt 11ic$eIit nat.t uiif, uacti. s three

FEDERAL SOURCES. u,bnuuis f A) through fEJ: keport

hhc number ut (till-time gr.uhtate S/K students in the
uIiflruIiriate column where Ihtet receive' the largest
purtium ui their support Full-time gEJultiah! S/E students

recessing the Jar 1 jn;rthsin of then- supjnarh from Fail-

cr.it I ;as-c,rnmi'ni loans should 1w reported as sell-
su;qutrteii. column (If.

Department of Defense IDODI column IA): Kepurt
full-time graduate S/E studeitts receiving supptnl (rum
the Department of the Army. Navy. or Air Force.
Students receiving their main support (ruin the Veterans

iilisunistr.slicin ccrii!er the ( I. Dill should 1w reported
nuder culuruti EJ I Hher hederuul Swurtes: it this form

cat suhilnirt etc,i's not constitute his/her mum source.

liii student ,Juiul,1 I,e cuatmte,eI in the appropriatecolumn

rcprcseiiting that sourcee.

Depariment of Health and Human Services (HEISI.

ualisanmcs Ill and (Cf; Report full-lime graduate students

ri.c'tvang sulpltrt from the' institutes or tlivisinnsoI the
Natioallnetkidegof Health (NIH) under column I Dl:

sculiluirt I icOn .iti cattier Mlnittafletlts of Iflib should he

tm'ft.iitc'i I glUm tsr :m,l am n It f. as indzc.cced below:

National Institutes of Health. rencurt in c;,iluiur, (it):
Iii'. isicigu iii Kcsi.iri.h Kcs-oiurc:rs
sgtiuig.mt I .asuir lnslzlut.
\.ut riin.l Ki I nstttntc
%.htIc,hi.hl I lean. Lung, .gItci t4ic,c,uI Iguctituiti
\.gt ,u,iu.,I icistat cite mpH Agu rug

\ati.mu.mI lijsi,Iuli iii .11ergt .ituiJ liii eullijus I )ise.Isos

\.itic iii.! ltirul,tciti of Arthritis. I )iahetes. ami l)i-

gc"i.ti'.0 .siuI Kicicic'. I )use.uses

\atoiiu.il fiustit alt, cit hilcl I Ic.ifth ;und flusmiami
I Irs iIaapI)IeIlt

's.algi,ui,,l I itstctutts cit Lkntai Kesearch
\.itic,ll,cl lgtituutc of ironmental I Iealih Sciences

\.t ,ucii.ii I iistitiute of C ;u,n.r.uI Mmecfti1c1 Scienees

\m1gusn.ai I i,stituitse lit rurtilc,gicaf and Citnimuni -

cmiii I)tsorsIers 40(1 Siruskie
'.ctiu,tc.,l I alit-art ut Mvmbu;ine

Other 11115. report III ci,lucinn IC!
1kohc,l. 11mg Alius. and Mental health Aelmin.

istratisin hiitcittding N.uticanal institute cii Metutal

I Ie.akthI

I jsilur for Lliseasr (iiittrol
loud and I Irug AeiministrmHia,n
I lealIb keesmiurces -dmsnistratiun
I fe,adth Sorsices Adgninislreuiiun
(Jfláco cit tfum.un L)vsaiuqnnrnt
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Other Federal sources, column (Er Report the num-
ber of full -time graduate! 8/E students receiving sup
port from all other Federal agencies. including the
Department of Education.

NON-FEDERAL SOURCES, columns WI through (I f 1:
Institutional support column (Ft: Report full-time

graduate S/E students receiving support from tour
own institution and State and local governments. Stu-
dents supported by funds given to a university by the
I:cetera! Government, such as training grant funds. sheltid
be reported under the appropriate Federal agency and
Nt T reported as institutional support

Foreign sources, column (GI: Include support from
any non-11.8. source.

Other U.S. sources, column (DV Include support from
nonprofit institutions. private industry. and all ether
U.S. sources.

SELF-SUPPORTED STUDENTS. r.olumn (11: Include
her graduate S/E students whose main source of

support is derived from leans from any source and
front personal or family financial curdriltutiuns. Fuli-
tune graduate S/E students receiving the largest por-
tion of their support from Federal loans or tuition
waivers should he reported here Note that these stu-
dents should be included in the total. column Of Foreign
self-summrted students are to be reported here. also.

Women. line (1: Reeler! all women S/F. students lit
their source of main support. Please lute that in each
column. data un line 17I should not exceed the total on
lone (lit

Nt VIE Foreign students are now to be repotted in
item 7. column t;

First-year students, lines 1111 and Pita A first-yea stu-
dent is defined as one whit will have completed less
thou a full year of graduate study as of the beginning
sit the fall term in MIL: in the S/E progrom in which
he she is minified fit: a degree All other graduate S: E
students should he considered heyoml their first tear

PART-TIME GRADUATE EVE STUDENTS, item
A part-time graduate student is defined as a student
who Is findiVII in an advanced-degree program who

\itt. pursuing graduate work till time as defined
in 114m 5. Rquat the total number of part-time oath:-
ale students ton line (II; if a department has no
giaduate students, enter one- and mote to item 7

RACIAL /ETHNIC BACKGRC)LIND, item 7. Racial.'
ethnic designations as used in this survey do not demote
scientific definitifins of anthrepological origins: a
graduate student mat thus be included in the group to
which he/she appears to belong. Identities with, or is
regaided in the community as belonging. No person
shindil be counted in more than one racial/ethnic group.
however. and /mit these with 1 I.K. citizenship %tumid
he reported in columns (Al through Wt.

I to line I, report the total number of full-time S/F.
graduate students under the appropriate racial/ethnic
calegiu y I he total for ea; h line should equal the slim

idioms (AI through (GI 'lite total for fall-time en-
rollment shown in item 7 should match the total shown
in item 3. sumlarly. the part-time total shown in item 7
should equal the total in item 6.

he lolltming racial ethnic ilestenations are these
del tiled lit de mitre of Civil Rights:

S columns (AI through (El:
1111a h. ,,rut -I hspano (gloom (Al iteport persons
hart rnr til WM% art ,rill 1111' black racial groups
ftsceisi !hits. 14 I lispattit,
.%airra !mho:, of .% loshoo :Votive. column MI
RI-pm! Hg-mm% (laving iii iglus on MIS et the orie-
ntal peoples ef \milt .1118-111..1
%%fall or PUI III/ 1%11111111-r, 1.4111111 tt 1 Report

pet %mi. hat tug i Igoe. in attt id the ni igmal
people,. ill the 4.4i S1140444%40 A1..4.. fir lite
11.1f die Islam!. I 1sts4 divas int.11141e

Kotea the Phihislont 1.1.11111s. and
e sylimm

1111(11.1 Rig an_ (.1101.ii or South
11141 if MI, III S11.1111%11 I tilftJr I' 411 III Win.
I ve.IIIII. III ran e

hat', sits,, SIis u,uu . i (41141111 11-.1 Keitort pp:tom
hating lingo's in aunt el the original peoples of

truth .linear the 11;411114. East air the
(intim, snlrcmoment. leo opt those el Hispanic
to two

X\1) 1 "NkN1)1VN. (Jainism 11.1 It department
I oimlIts are nut complete as fir t accified sm. origin of

adeate students please ',lbw in column (El
it silltilfils hello I S. cittienslitif tt. nrtglit, ate
nett hstd III (WM :..Is %%441 as !hum, is hwy. virgins are
itoltoottt% ii

)RI:It1N, column (GI: Please tilted all foreign stu-
dent,. whether menresidnt alien or hithling a permanent

its column (GI. A foreign graduate student is de-
fined as an individual who has net attained l IS. citizen-
ship I ht not intittile native residents of a II.5. posses-
slim. silt It as Amon:an Samoa. Applicants for U.S.
clItznship ate to in- considered as foreign until the
date their citizenship becomes effective_

POSTDOCTORATES AND NONFACULTY DOC-
TORAL RESEARCH STAFF, item it: Include as post-
doctorates those individuals with science or engineer-
ing Ph.D.'s. M.D "s. D.D.S.'s. or D.V.fst's (including
foreign degrees that are equivalent to !IS. doctorates!
who devote their primary effort to research activitiJs
or studt in the department under temporary appoint-
ments carry ing no academic rank. Such appointments
are generally for a specific tune period. They may con-
tribute to the' academic program through seminars.
lectures. or working with graduate students Their post-
dectoral aim ;tis provule additional training for them.
Exclude clinical fellows and those with appointments
te rsulenc training programs in medical and health
tit Mess:ions. unless reseurch training under the super-
t ;slim of a seiner reenter is the printery purpose of the
apoimentelit

the foie III. under columns f.Nt and fts,. enter the
iiI1M1/01' sit 11.1141%%k. MO 11,1117/Ws WI owing support under

I eilral tellowslos and, or tiaintlig grants. I !niter cull
ruin 14:t 1'17111 the moldier 111 iahti are
erect tug tederall% supported research grants 'rhuse-

t emaining loostdoctoral appointees receiving non-
ietlt.tl summit should be yowled under column WI
t ft 1hr tutor In column (EL emu! to t Amon 01 the 'min-
tier of postilin !orates whet aft' foreign.

I 'viler ether nonfaculty doctoral research staff. col-
woo It:1, repot all doctoral scientists and engineers
who are pilule ipaii 111Vtaki'll in restyrch actitolses hat
it lot are considered neither postiinctoral appointees
not menthe( s the regular f.tcofty hr column 1111.
repot I the total u1 columns lEl and It'd

f fit line 2. i eport the number if women in each 1.414.-
( Hi bite 114114114mA utlatt chum. porsitiotlfir.1145

.11111 Min I at.itlit dne.tnr.rt I tSearch staff who hold
Iii,a filvssPillal medical tlejues (N,1 II (1.5 .1) V.M.
i.te 1 1111.1s0 lun that to h 11.41.1 on hoes 2

.said 4 shmIll Wert etcrert slit- ,in ism. 1
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Survey of Graduate Science and Engineering (S /El Students and Postdoctorates. Fail 1982
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DEPARTMENTAL DATA SHEET

Before filling out. please read the instructions. Upon completion. return form to your survey Coordinator.

I Name and address of institution

1LEAVE BLANKS

Response
code 0

Institution and
department code2 Name of science Of engineering department lor unit! covered by this data sheet

3 Person :n department leg unit' preparing this form

Name

.

Phone I 1

Title

4 Highest degree offered by department in fan 1982 ICHECK ONE ONLY, Dot le' ale i l l master s . 1 2 1 No graduate degree offered 13:

If your depertnien does not enroll graduate students, please move to item 8 below. For identification of St fields classification. see enclosed NSF /NOES "Crosswalk." If data are unavailable or unknown. write

"unavailable" or unknown" In the blink. "NIA" means "not applicable" on this form.

5 Number of FULL-TIME GRADUATE S'E STUDENTS
er1,1,114 for advanced degrees Imaster sand doctorate
in ran 1982

.1.
STUDENTS RECEIVING FINANCIAL ASSISTANCE

SELF.
SUPPORTED

EDE RAE SOURCES temcluding leans NON - FEDERAL SOURCES STUDENTS

MECHANISMS OF SUPPORT

Department
of

Defense

A

fitiS
National
institutes
of Health

Other
HHS

TOTAL
FOR ALL
SOURCES

tinciudirict

National Other Other loans and ISum of lAi

Science f eciter at Institutional Foreign U S family 'tau fill

Foundation sources support' sources sources sour c o*i

ID i IF 1G ,t41 Ili tJt

Graduate F enowships

Graduate Trainee sh/ps

Graduate Research Pssistantshrps 131

Graduate teaching Assistantships

Other Types of Support

147

1St

.0-

FULL-TIME TOTAL

or each total on line 181 how many are WOMEN/

161

liw

[FIRST-YEAS STUDENTS

FIRST -YEAR WOMEN STUDENTS

(81

(91

Include support horn this university and Slate and local governments

Of the full -time graduate students on kne 161. Column WI. how many are FIRST-YEAR students'

Of the full-time FIRST-YEAR graduate students on fine 191_ how many are WOMEN,
1.

intrude support from nonprofit Institutions, industry. and another if S sources

SS



6 NUMBER Of PART TIME GRADUATE STUDENTS. FALL 198 1

PART -TIME TOTAL Ill

Ot toe part +roe total on line 1 1 i how many
are WOMEN' 121

Check LW

(.1 1 Do all entries reflect headcounts and NOT FTs?
El 2. Do the data in stems 5, 7. and 8 add to totals/

3 Have you Included all self-supported tuft-tuna graduate S/E students in dem 5.
column I? Note that self- supported students should also be included in the total
(column J1

0 4 Have you secluded 1140.00S. and 0 V FA candidates. interns, and residents
!except those enrolled in putt programs with the Ph D i from items 5.6, and 7?

0 5 Does item 5, line 6. column J equal item 7. line 1. coti.mn
(.1 6 Does item 6. line I equal item 7, line 2. column H?

U S CITIZENS ONLY

FORFI r
1

(GI

I
TOTAL

1

I
(sum of

4AI intro iGti

1111

7 RACIAL,
ETHNIC
BACKGROUND

Of Me graduate student totals in items 5
and 6. how many belong to the following
racial/ethnic categories/

Black
non-

Hispanic
IA,

Amer Indian,
Alaskan
Native

IS i

Asian/
Pacific

Islander
ICI

HilipanIC

101

White
non-

Hispamc

tEl

Other
or

unknown
IFI

Full time (column G should ecru&
item S. ime 6. col J I IIIf

Pan time 'column G should equal
item 6. line I; (2;

_....--_

Is Rdcial Ethnic Background data avaiiebte at department levet/ It not, were Brastiltbte/

6 Number of POSTDOCTORATES and NON-FACULTY
DOCTORAL RESEARCH STAFF (include those
altibated with this department as well as Mose

units
Exclude clinical fellows and resioents not invonied in
research !

POSTDOCTORATES OTHER
1 NON-

FACULTY
DOCTORAL
RESEARCH

STAFF
!GI

TOTAL
(Sumer

tEsarwitG11

i RI

SOURCE OF SUPPORT TOTAL
for all

sources
!Al thou IDi

1E1

Of the
total in (El.

how many at
FOREIGN/ i

IF,

Federal

r
Non-
.deral

ID I

Fellowships

i A I

Traineesnips

IB!

Research grants

ICI

TOTAL 1 i ,

--.,_.2.....

Or the tout on line I I 1 how many are WOMEN/

_r._._

121

Optional
Of the total on line I 1 thaw many also now me M D .

0 D S . or DI/ AA degree?
131

Approsimafty how Many perflOIMOutit Ware required to complete this form' D

Please provide comments to explain any variances from prior year's data

NOTE: This information is solicited under the authority of the National Science Foundation Act of 1950. as amended Ail Information you provide will be used for slahltlical purposes only Your response is
entirely voium4ry and your failure to provide some or all Of the information will in do way adveisely affect your institution
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OPTIONAL

SURVEY OF GRADUATE SCIENCE AND ENGINEERING STUDENTS AND POSTDOCTORATES. FALL 1982

INSTRUCTIONS

Please complete items 9. 10. and 11 with regard to FULL-TIME SCIENCE/ENGINEERING (S/Et FACULTY only Include all

full -time S/E faculty in your department regardless of whether they instruct graduate or undergraduate students. Please complete

item 12 for FULL-TIME S/E. NONFACULTY research doctorates only.

9i RANK AND TENURE STATUS OF FULL-TIME S/E FACUL TV. What academic ranks are held by the full-time S/E faculty of this

department? What is then tenure status?

Fu3-time S/E faculty. Persons with regular full-time appointments. Include all ranks from instructor to professor Include full-

time members of your department who are on sabbatical leave away from your institution. Persons with pint appointments

who work part of their time in another department should be treated as follows: Those working more Man one-half their time

in this department should be included here. those working less than one -halt time in this department should be included in the

other department it they work exactly half time m eaCh. Please Consult with the chairperson of the other department as to

which one will include the appointee. Please DO NOT include the following as full-time faculty: Visiting professors. post-

doctorates. research associates. graduate assistants. or others who are not regular FULL-TIME S/E FACULTY in this department

-
Rank and tenure status
of full-time StE. faculty.
fall 1982

t 1 Check here it this
department has no full-
time StE faculty

Academic rank

III Professor

121 Associate professor

131 Assistant professor

141 Other ranks

15; Non-ranked

161 Total full-time S,E faculty

Tenured

181

Non-
tenured

(CI

. : _ _

Of those in column. ICI
how many are in tenure

track?

ID i

101 APPOINTMENTS How many full-time S/E faculty did your department appoint for service to begin during the academic year

1981/82? How many of these new appointees held full-time faculty or staff appointments in another academic institution

immediately prior to their paining your department? What tenure status were they given in your department at the time of their

appointments' Note that line 121. columns 181 & (Cl refer to the status of these individuals at your institution

Full-time S/E. faculty
appointments during aca-
demic year 1981/82

(II

Appointments

Total appointments

(21 Of those in line 11 1 above.
how many awned your
department from fun-
fair* faculty or staff
positions in another aca-
demic Institution? (Do
not report transfers
within your instrfutionl.

Total full-time S/E
faculty appointed

IAI

. _
Tenure status as of date of appointment1

Tenured Non-tenured

181 ICI



111 DEPARTURES. How many members of this department who held full-time S/E faculty appointments in September 1981 left
the department between September 1, 1981, and August 3t. 1982. for one of the reasons listed below? Please enter the
number for each of the tot/fawn, categories. (Count each person only WW1; in case 01 multiple reasons, choose the cute in your
opinion that was most important(

1. Full-time S/E faculty
departing during academic
year 1981/82

Reason for leaving
Total full-time S/E Tenure status of full-time S/E faculty leaving

faCulty leaving

(At

Tenured

(B1

Nontenured

(CI

11) Retirement, illness, or
death

(21 Voluntary resignation for
another academic
Position

_
131 VOluntary resignation for

a position in busineSS
or mdustry

1 3 Voluntary resignation for
other reasons

I ( Failure to receive tenure

I 1

1

Involuntary resignation
for other reasons

Total departures

121 NONFACULTY S/E DOCTORAL RESEARCH STAFF How many full-time. nonfacufty S/E research doctorates are employed in
this department, Please enter the number of people in each category shown Only persons holding full-time appointments are
to be included

Full-hrhe non faculty S/E :esearch doctorate Persons employed foil time by the department in tall 1982 in a professional
capacii / specifically for research activities. whO hold doctorates on the date this survey form is tilled out. who CIO not have a
faculty appointment, and who are not postdoctorates

12 Full-time nonfaculty S/E
doctoral research staff.
fall 1982

Number receiving doctorates
before fall 1975

1BI

Number receiving doctorates
in fall 1975 or later

(CI
.

TOTAL
(see item 8. column iG tine t i

tAi

Department name

institution name

_

92 85




