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-is intended to facilitate analyses by intégrating data from more tHan one survey
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- foreword
. o ’ . o .7
%:As the Nation enters another decade, its higher education system faces a new \I\
périod of challenges. Declining birthrates have led some authorities to predict a .
period of enroliment retrenchment accompanied by static or deelining numbers - i

of faculty because of the large number of new tenure-track positions filled by N
young scholars during the expansion peripd of the sixties. Even as overp\roduction
of new Ph'D.’s is feared in some fields, other fields are likely to encounter\g}\lprtages
becau8e new graduates are not attracted into advanced study. At the same time,
anew mood of fiscal conservatism appearsin legislative bodies at hoth the Fefleral
and State levels.

Universities and colleges have traditionally fulfilled fwo crucial roles within
America’s scientific and engineering (S/E) effort. They are the chief suppliers’of
S/E personnel so necessary for the national welfare. They also are the largest -
performer of basic research which provides the fouridation for much of our tech-
nology. In other developed countries the expansion of knowledge has primarily
been the function of either research'institutes or government laboratories: in the s -
United States the academic community has been much more heavily involved in*
the performance of:basic research than either of the other types of organizations.

Decisions of State’and Federal legislators, budget oﬁ'i?fal in the executive . .
branches of all levels of government, and administrators in unkei;sities and col- .
leges and educational organizations all depend upon the availability of data on the
various characteristics of academic S/E programs. It is the purpose of this report
to provide such data. Itis the second in a seri€’s of biennial publications analyzing
data collected in the National Science Foundatign’s {NSF’s) surveys of academic
R&D expenditures, the employment and utilization of scientists and engineers,
and the characteristics of graduate students enrolled in the sciences and engineer- .
ing. These reports replace the earlier series of annual publications which pre- ¥ .
sented the results of each of thg three surveys separately. The’ revised format

S~
series, as well as providing some comparisons with statistics derived frem othpr = ° ~
sources. Any comments or suggestipns for improvements in the data presentatié - .
will be welcome. - ' /. . . ) . -
. ) . - ! N . ¢
) \ Lharlés E Falk : ‘ .
" . Diréctor, Division of Science _ -* A
» Resources Studies T
. . ; National Science Foundation L . .
. Directorate for Scientific, ] ’
- " . Technological, and -
R : ' _ Interpatjonal A¥fairs o
December 1981 - '
. r , ¢ P ., -
A S . ' , . . i
16 . / > ..
’ ’ 4 - ¢
i » . i




| notes ..
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. ¢ The abbreviation “S/E" Qefers to “science and engineering.”

» . * Unless constant dollars are specified. data for researck and deve]opmeﬁt and capital expenditures

. are shown in current doflars. When constant Bollars are discussed, they reprgsent an adjustment to

) ¢ the 1972 level and are converted to a fiscal-year fagis. The gross national product (GNP) implicit

. . price deflator prepared by the Department of Commerce is used as the basis for the conversion.
1See table A-3 for actual valugs.) ' e

M ~

¢ Datain part1 cover fiscal year'sc(FY's]. data in part 2 are collegtpd as of+January in each year; data
in 3 are collected as of fall in each year. ot .

-

e 1978-79 survey cycle, an attempt was made to collect some data items on a short form
mailed todortorate-granting institutions only. FY 1978 expenditures data, January 1979 personnel
s data, and fall 1978 graduate student data are therefore jinavailable for,all institutions, although
an estimate was made for total FY 1978 expenditures at nondoctorate-granting institutions. In
. addition, no data are available for those items excluded from the short forms, e.g., capital expendjs
tures, fulltime-equivalent (FTE) scientists and engiieers, and"support mechanisms of graduate
E students. These data gaps are reflected, in the lext and in detailed statistical tables.

* Appendix tables at the end of this report are designed to provide the detailed data shawhn in the
charts. Tabulations based on NSF survey findipgs have been compiled from'the most recent pub-
lications, and data are subject to revision in subsequent years. LIPN

* Details shown in appendix tables may not add to totalsdecause of rounding.’

* For ]onger?erm and more detailed analyses, refer to data tabtlated and illustrated in thqpublica-
tions listed on cover 2 of this report. *

9 - “ .
. _ . .

For ih(ormation on the availability of data tapes, contact:

J. GaHuckgnpahler - :
L’ Division of Science Resources Studies
a : . . National Science Foundation R
. . 1800 G Street N.W. ‘
. s o Room 1.-602
. - Washington, D.C 20550
. . ’ 202-634-4673
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- This summary report presents data
from three surVeys conducted annually'
by NSF. Expenditures data are collected
on a fiscal-year basis and are available
for 1972-79 (with preliminary data for
1980); personnel data are available for
January 1973 through January 1980; and -
data on graduate enrollment are col-
lected as of fall of each year from 1975

Q through 1879. . -

overall trends

* Thesteady growth to university S/E

employment and graduate S/E en-

Iment, that characterized the

seventies was mdintained into 1980,

. but a downturn in R&D expendi-

» .turesinireal dollars is occurring in
{ 1981.

"o Although only about 1 in 10 institu-
tion$ of higher education granted
doctorate degrees in S/E fields, this

. comparatively small group (about
320 institutions) accounted for the
majority of all 8/E activities. Doc-
torate-granting institutions accounted
for 98 percent of all academic R&D

“expenditures in 1980 and received
nearly 97 percent of all Federal ob-,
ligations for S/E activities. These
same institutions employed 67 per-
cent of all academic sgientists and
engineers and enrolled 87 percent

of all 8/ graduate students. X
N N

-

r&d

expenditures

e Academic R&D expenditures from

.

all financial sources accounted for

- * about one-tenth of the national R&D

total..They reached an estimated $6
. “billion in 1980, up 15 percent from
the 1979 amount, equivalent to 6-
percent growth'in constant-dollar
terms. From 1972 tb 1980, R&D funds
at universities and colleges grew at
an average annual rate of 11 percent,
‘or 3 percent in constant dollars. Esti-
mates for 1981, however, indicate a
growth of 6 percent over 1980, which
in real-dollar.terms means a decline
of nearly 4 percent. .

* During the 1977-79 period, nonfed-
erally funded R&D expenditures at
universities and colleges grew atan
average annual rate nearly twice
that of federally financed R&D ex-
penditures—7 percent per year com-
pared to 4 percent per year in con-
stant dollars. These growth rates,
are considerably higher than the .
cdtparable rates for the 1972-79
period as a whole (4 percent per
year and 2 percent pér year, respec-
tively): The most rapid growth be-
tween 1977 and 1979 was that of
+ industrially supported R&D ex- .
penditures (10 percent per year in

-—

»

.

constant dollars): but industrial
firms in 1979 still supplied only abgut
4 percent of all funding for academic
R&D expenditures.

_* Asinearlier years, the life sciences

accounted for more tharrone-half of
all academic. R&D. expenditures.in
1979. The environmental sciences,
however, grew at the most rapid rate
during the 1977-79 period, more than
12 percent per year. The life sci-
ences, engineering, and the mathe-
matical/computer sciences all grew
_at rates of between 10 percent and:
11 percent per year.

* Capital expenditures fot S/E activi-
ties at universities and colleges fell

" at an average annual rate of 3 per-
cent, or nearly 10 percent in con-
stant dollars, between, 1972 and 1979.

In 1980, however, total capitad,ex-
penditures rose 13,percenf[nearfy

5 percent in constant dollars). Al-
though the drop infederally financed
capital expenditures continued into

1980, funding for capital expenditures -

from other sources increased by
20 percent

‘academic s/e-

personnel -

.
.

* The 325,000 scientists and engineers
employed in institutions of higher

1
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education in January 1980 repre- ]

sented a 3-percent per year increase
over,the number employed in1978.
* Thisis almost identical to the average.
annual growth rate for the whole
1973-80 period. Full- and part-time
employment grew at almost identical
rates between 1978 and 1980, in
¢ 23 .
marked contrast to the eatlier years
when part-time employment grew
three times as fast as full-time em-
playment (6 percent compared 1o 2
percent per year). Virtually all the
1978-80 incredse in S/E employment
- took place in doctorate-granting in*
stitutions; the number of scientists
and engineers employe®in master’s-
granting institytions actually de-
clined slightly.

Life scientists made up the largest
single group of academic S/E pro-
fessignals throughout thé 1973-80
period, accounting for about40 per-
cent of all S/E employment in.each
year. Between 1978 and 1980 the
number of life scientists grew at an
average annual rate of 4 percent,
slightly abave the 3-percent average
for the 7-year period as a whole.
Mathem atical /computer scientists
were the fastest;growing group for
the entire period, however, increas-
ing by nearly 5 percent per year,
though between 1978 and 1980 the

rate dropped to 4 percent per year.

Emgineers increased at 2 3-percent
average annual rate over the 7-year
period, but by more than 4 percent
“per year between 1978 and 1980. The
number of academically employed
sical scientists rose at the slowest

« .

only 1 percent per year between

1978 and-1980.
The 57,100 FTE scientists and en-

gineers engaged in research and .

development in 1980 represented
an average increase of only 1 per-
cent per year over the aumber in
1978. This ratg of growth was con-
siderably lower than the nearly 5-
percent-per-year growth in academic
R&D expenditures during the same

period, and when considered in .

conjunation with the 5-percent-per-
year increase in graduate research
assistants, itindicates an increasing
tendency for. universities to rely on

support personnel for the conduct -

of research. The average annual
growth ih FTE’s in other activities
between 1978 and 1980 was 2 percent.-

~ graduate s/e
students:

. -—
s

e ' In fall 1979, 375,000 students were

enrolled in courses of study leading

" to graduate degrees in the sciences

and engineering, up 2 percent per
year since fall 1977. Preliminary data
fron%]the fall 1980 survey indicate
another rgse of nearly 3 percent be-

.tween 1979 and 1980. These increases

in S/E enrollment run counter to

- the trend in nonscience. graduate

enrollment, which fell by almost one-
fourth during the 1975-79 period. The
proportion of all graduate students

Al

-

>
7

enrolled in S/E programs at doc-
torate-granting ingtitutions rose from
23 percent to 3 percent during
those years. )

* Growth of graduate student enroll-

ment in various fields of science
was near the overall 1977-79saverage,
mathematics/computer sciehces and
engineering being slightly above
average, while the physical sciences
were slightly below. ' .

e Women 'made up 33 percent of the

full-time S/E graduate students en-
rolled in doctorate-granting institu-
tions in 1980, up from 25 percent in
1975. This represents an average,
* annual growth of 8 percent per year
(7 percent between 1979 and 1980).
The number of womer’enrolled for
graduate study in engineering in-
creased by 17 percent per year dyring
the 1975-80 period, compared with
an average annual growth rate of- 6
percent in the socigl sciences. Be-
“tween 1979 aqd}980. these growth
rates were 14 percent and 6 percént, |
respectively. | '

e The number of foreign students en-

rolled in graduate programs grew
by 8 percent per year between 1975
and 1980, and by 9 percent between
1979 and 1980. They accounted for
an increasing proportion of full;time
S.’E graduate enrollment—20 percent
in 1980, up from 16 percent in 1975.
The largest number of foreigners
.were enrolled in engineering, where
they comprised 42 percent of the
engineering total. Foreigners also
accounted for 30 percent of all grad-
uate students enrolled in the math-
ematical/computer sciencﬁs.‘

4
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trends in academic. . = :
r&d expenditures N

. : A \

s

-general - '
characteristics,
1972-81 :

R&D expenditares data analyzed in
detail in this report are derived from
annual NSF surveys of S/E activities at
all .universities and colleges with S/E
graduate programs. The surveys cover
all institutions in FY's 1972 through 1977
and 1979 and only doctora‘te-granting.

‘institutions hr 1978, Estimated data for .
1980 are based on early returns from the
subsequent survey cycle, and 1981 esti-
mates have been derived from th¢ an-
nual NSF report analyzing national
patterns’of R&D resourees:' Acgording *
to these estimates, academic institutions’
performance of research and develop-

All other sectors?

.ment accounted for about $&billion; or . \ Universities
10.percent of total allocatjons for re- = .. \ \}.‘.._.___'_______:___
search and development in the United | T : T —

, States in 1980, and the proportion in
. 1981 is expected to be about the same,
or $6.3 billion out of $69.1 billior\ (table
B-1 and chart 1). ' '

» 'National Science F:undalion. National Patterns of
_Scrence and Technology ﬁesourées, 1981 [NSF 81-311)
(Washington, D C. Supt. of Documents, U S. Covernment

Printing Office, 1981). 3 ~ .
l/ , .

s
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An examination of the role. of aca-
+ demic institutions ir_l/rhe performénce
. ofalltypesof researchand development,
however, tendsto obscure the significant
involvement of universities and col-
leges {n the performance of basic re-
search. It 1s estimated that academic
institutions’ performance accounted
for about one-half of every, ‘dollar al-
. lucated to basic research in the United
States in 1980 (table B-2 and chart 2}.
University-administered ‘federally
funded research and development
centers (FFRDC's} accounted for an
additional 10 percent of the total.
These amounts understate the total
R&D performancc of the atademic
-* sector of the economy, since data col-
lected, in the annual NSF upijversity
and collt,ge expenditure surveys dre
hmited tu separately budgeted R&D
expenditures. The accounting proce-
dures adopted by most universitiesand
_colleges Lombine the costs of instruction
and depdrimental research because of
the inherent difficulty in measuring
them sepazately. Amounts spent on de-

partmentdl research alone, therefore, -

-

cannot be idetkified.

~

~— .

Although the, gfowth irf academic
R&D expenditures averaged 11 pertent

. per yedr between 1972 and 1989, or 3
percent per year in real dollars, the.

ratesof 1ncrease\a(§}erated in thelate -

seventies andfreachied 15 percent be-
tween-1979 and 1980, or. 6 percent jn
constant dollars. On the basis of esti-
mates prepared for National Patterns
of Science and Technology Resources,
an abrupt shift is expected for 1981,
down to 6 percent in current dollars,»
" equivalent to a decline of almost 4 per-
. cent1n constant-dollar terms.
Academic expendltures for basicre-
.search grew during the 1972-80 penad
. at an average annual rate of 9 percent
(or 2 percemt in constant dollars), some-
what less than.the 11-percent average
annual growth in industrial basic re- .
search funding and the 10-percent aver-
age annual growth for all basic research
, exper‘ﬁntures in the United States. Pre-

liminary data show a 14-percent growth
1n academic expenditures for basig re-
search between 1979 and 1980, but only
a 6-percent growth estimated for 1981.

" In constant-dollar terms, this translates
to X rise of 5 _percent followed bx a 4-
percent decline.
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detailed’
characteristics,
1972-79

\
- During the 7-year period 972 through
1979 examined in detail in this section"
of the report, experditures for basic
research by institutions of higher edu-
cation rose from $2.0 billion_to $3.6'
billion, for an average annual growth
of 8 percent. This growth was almost
entirely erased by the effects of infla-
tion; in red terms the increase aver-
aged 1 pepcent per year.’ University
and college expenditures for applied
research and development grew during
the same period at an ave®ge annual
rate of 15 percent (7 percent in real
dallars), reflecting a shift in emphasis
toward shorter term objectives during
the period "of budgetary constramts
(table B-3 and chart 3} Since there is
an inhefrent uncertainty of success ac-
companying any investment in basic
research, ‘it is becoming evident ‘that
there is#n a time of rising fiscal con-
servatism an increasing reluctance on
the part of institutions to concentrate
significant funding in what are often
viewegras high-risk venturés. The
amount allocated to bhasfc research,
whigh rapresented 77 percent of all
academic R&D expenditutes in 1972,
fell tu a’low of 68 pertent 1n 1976 and
has since remained stable at 69 percent

Although the Federal Government
remains the largest single source of
funding for academic research gnd de-
velopment, the 66-percent share of all
academic R&D expenditures funded
by the Federal Gqvernment in 1979
marks a steady detline from the 69-

.percent peak funded from Federal

sources in 1973. -

During that 7-year period, the Fad,eral
Government increased its funding for
academic research and development
by .91 percent. Funding by nonprofit
organizations to universities and colleges
is estimated to have doubled. Funding
from industrial organizations rose by
160 peréent,butindustfy still remained

. .

_— .

In the absence of a reliable R&D cost 1ndeX, the
gruss nalional product [GNP}imphat price deflalor was
used to converl current dollars intu constant 1972 dol-
lars Th& GNP deflatur can only indicate approximale
changes 1n the costaof R&D pesformance

o °

«

-
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the smallest source of acader‘nic R&D
fuggds throughout the period. never ac-
counting for rgore than 4 percent of
the total. " )

During the seventies there was a slight
change in the distribution of academic
R&D expenditures among fields of sci-
ence and engineering The life sciences,
‘which accounted for one-half of the 1972

" total, increased ‘this relative lead over
the remaining fields to 54 percent in
1979 Engineering and the environmental
sciences also grew‘sligh.lly as propor-
tions of the total, while the physical

. sciences, social sciences, and psychology
accounted for smaller shares in 1979
than in 1972. These changes in funding
patterns will be examined in greater
detail in the next two subsections.

the federal role

The Federal Govérnmenl, the chief
supporter of academic sksearch and

@ development in recent years, began
financing academic R&D activities
during the last century with the funding

of agricultural research at land-grant

N

Q '

ERIC . -,

,’

colleges. Tt was not- until World War
{1 that Federal funds became significant
in the support of academic research
and development. At that time the im-

«mediate need for sophisticated weap-
. onry quickly raised the War and Navy

Departments ta leading positions among
the Federal supporters of academic re-
search, subsequently, the gradual shift
in national priorities from defense to
, health needs brought the Department
of Health, Education, and Welfare
(HEW]) into the ledding position it main-

tained throughout the period under

consideration.

In annual. NSF surveys 'of Federal
agencies, the latest of which covers FY
1979 obligations,” HEW has reported
about one-half, or more, of all Federal
funding for academicresearch and de-

rvelopment since 1974. NSF ranked sec-
ond throughout the 1974-79 period, ac-
, counting for between 15 percent and 18
percent of the academic R&D total,
followed by the Department of Defense
(DOD) which reported between 9 per-
cent and 14 pércent of the total. In all,
six agencies—these three plus the De-

PR 7 .

partments of Avconlure amd Energy
(DOL], und the National Aeronautical
and Space Admimistratron (N ASA) —

woonnt thr o 9 et it Py Fed-
eral dollhe allovated to g ademie R&D
activities (table B-4 and chart 4).’ .

Federally funded academic R&D'ex- "
‘penditures grew ata slower rate during +
the 1972-79 period lHan,did nonfederally
financed researeh and development in
. academic institutions (table B-5 and
chart 5). In constant dollars, the average
annual rate of growth in federally fi- )
nanced research and development over

* the entire period was only 2 percent.

The growth rate of nonfederally fi--
nahced academic R&D activities varied
noticeably from that of Federal funding.
Between 1972 and 1973 real growth in
nonfederally financed research -and |,
develbpment was 3 percentonly dne- ~
half that of Federal funding; during
the 1973-77 periud, however, the real
growth rate was 2 percent, and during
the 197779 period 1t way more than 6

‘National Science Foundation, Federal Support to
Universities, Colleges. and Selected Nonprofit Institu-
tlons. Fisgul Year 1979, A Report to the President and
Congress (NSF 81.308) {Washington, DC Supt of
Documents. US Governmént Printing Office. 1981), R
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“Institutions’ own funds”—a category
which includes unrestricted gifts and
_grants—was the second largest source
of R&D expenditures, ranging hetween
11 percent and 14 percen} of the total
belween 1972 and 1979. State and local

inedinonly uneyear

. - governments have supplied about 10

percent of all academjc-R&D funding

since 1972. As indicated earlier, indus-

try was the fastest growing source of

academic R&D-expenditures, but be-

cause of the relatively small amounts

involved thisdid not affect the overall
“ distribution significantly.

fields of science/
_engineering

e
.

All major S/E fields ;hared in the:"

, 1972-79 growth in academic R&D ex-
penditures in current dollafs; however,

when the effects of inflation were taken .

_into accouat, the growth was limited to
the so-called “"hard" sciences—the life
sciences, environmental scienges, and:

. "

~

A S

" the physical sciences —and the mathe-
matical/'computer syiences and engi-

tire period Mmain- - neering. The most.rapid growth oc-

curred in academic funding for the
envirgnmental sciences—up,12 percent

per year in currentdollars. The annual |

R&D growth rates for the mathematical/’

.cumputer sciences and the life sciences
and engineering were almost identical
at 11 percent per year, while the phys-
ical sciences showed an 8-percent-per-
yearl'grg‘vx‘/th in funding. The social sci-
ences and psychology each grew by 5
percent per year (tables B-6 and B-7
and chart 6). C. .

The life sciences retained their lead
over the other broad fields and,ac-
counted for 54 percent of the total in
1979. The other fields likewise generally
retained their relative rankings through-
out the period. Engineétingand the en-
vironmental stiences also increased
their sharés of the total slightly, while

psyv¢hology and the social sciences ag- -

counted for smaller proportiongin 1979
than in 1972 {chart 7}. -
The physical sciences ranked first in
terms of the proportion of total fund-
ingreceived from Federal sources, and
the social sciences last (chart 8). To
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some extent, this may résult ffom the
far higher equipment costs involved in
research 1n the physicql scienees, but
it 15 ‘also. a reflection of the relative
priorities of the major funding agencies,
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average 'annual rate of 11 percent be-
tween 1972 dnd 1979 (4 percent in con-
stant dollars), the comparable rate for
Tprivate institutions'was 9 percent, or 1
percent in constant dollars (table B+8
and chart 9). ] -
Thé discrepancy between the relative
numbers of public and private ‘institu-
‘tions and the proportion of total R&D
expenditures accounted for by each
group is to a large extent a function of
the number of major research institu-
tions within each group. The publicly
controlled group included a higher num-.
ber of institutions in the survey of R&D
expenditures than did the gréup under

" institutions reported R&D expenditures,
but only 14 percent of the private insti-
tutions did so Among.the institutions
surveyed, those granting the doctorate
‘degree accounted for 98 percent of the
R&D expenditures, and 59 percent of
these -doctorate-granting institutipns
were under public control. d

Thé Federal Governmeht supported

a lower propartion b{ all R&D expendi-

tures at publisly controlled universities

and colleges than at those under private
control (61 percent compared to 76 per-
cent). Variations dre Eiiscernible in the

especially missien-oriented agencies
such as HEW, DOD, and NASA.

' in%itytlo”ﬁé’l control

Although private universities and

colleges outnumbered those under Aveiege annual [ares of change,
. . ‘ < 3 .
public cgntrol in 1979—1,702 to 1,488*— Current T Conotam
the lattér accounted for 65 percent of. Totl 102% 28%
all federally financed R&D expendi: public | 110 35
tures. The dollat gap between public Private | 88 5

and private institutions in terms of R&D 5
expenditures has widened during the
7-year period under consideration. In
1972 public universities accountedfor

62 percent of all academic R&D éx-

'YL L)
sus s sessssesessuses
"

7

private control: 22 percent of the public .

-
q-nnn-nin-un-nnnnnn-

[
v

distribution of R&D expenditures by
character of %ork. Among pyblic insti-

tutions, 63 percent of the total was allo-
cated to bgsic research, while private

institutions allocated a much higher
* proportion—80 percent (table B-9-and
chart 10).

3

Dyt

eral

Applied research [53
& development

Basic research , %

Public”

Private

penditares. Since that time the propor-
tion of the total spent by public institu-
_tions has hovered around 65 percent.
While the R&D expenditures.of puhlicly
controlled institutions izg’cr‘gased at an

.

‘Department of Educatign, National Center for Edu-
cahion Statistics, Education Directory, 1979-80 (NCES
80-348} (Washington, D C. Supt of Documents. U S
Government Printing Office). p*28° .
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The tvpe of institnnonal control made
litde detference in the distribution
amang fields of research @nly in the
physical and environmental saences
were there sheght difterences hetween
the two groups (4 percentage points
or less).

”»

All geographic divisions of the country

participated in the growth in academic

R&D expenditures during the 1972-79

period, with much higher rates of growth

in the “sun belt” States of the South

)‘u‘d West than in the more northerly

regions. This-sjtuation results largely

from recent-shifts’in population and

economic aclivity in general. R&D ex-

.pendcitares’of institutions in the West

South Central States increased at an

average annual rate of 14 percent while

those-of instftutions in the East South

Central Division grew by 12 percent

per vear At the nther end of the spec-

trum the R&D expenditures ot institu-

ftons 1n the Middle Atlantic States grew

by less than g percent per year, and the

7-percent annual growth rate of‘insti-

. tutionsin the outlying areas wasbarely

sufficient to keep pace with inflation

(table B-10 and chart 11). The West

South Central States also showed the

highest growth rate in terms of federally

funded R&D expenditures, 13 percent,

and the West. North Central and Mid-

dle Atlantic’States the lowest, 8 percent
(table’B-11). -

A State-by-State examination of aca-
demic R&D expenditures points up the
concentration of jR&D expenditures
more clearly. California led the Nation,
as it has through8ut the 1972-79 period,
in both total*and federally financed
R&D eypenditures, followed by New
York, Massachusetts, and Texas (chart
- 12). It is noteworthy that each of these

States, includes at least one locality with
" a hfgh concentration of leading univer-
sities in terms of both staff and facilities.
In California, for example, both the San
Francisco and Los Angéles Standard
Metropolitan Statistical Areas (SMSA's)

/I

- have several large universities, as did ’

the SMSA’s in the other leading States—
\ New York City, Boston, and Dallas-Fort
. Worth.
A Q. .
- ERIC -
, .

Y
B

geographic di:str'i'bufi_on ._

s Chart 12. R&D expenditures at universities and colleges T
i by State: FY 1979 a
- . \\
o [Millions of doflars]
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Outlying Areas
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$120 million and over
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£1 $30 to $60 million
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SOURCE National Science Foundation




capital expenditures for
research, development
" and instruction

In addmon to the $5.2 bllllon from
current operating funds which institu-
tions of higher educatidn allocated to
R&D activities, another $730 million
- Wentinto capital éxpenditures forS/E
. %research, development, and mstruc-

tion—the smallest amount of ahy year

sinee 1972. The 1979 total represented

only 70 percent of the 1976 peak, foran

average- annual real-dollar decline of

8 percent. © -
The Federal Government was the

source of 23 percent of the 1979 capital

expenditures reported, down from 27

percent of the 1973 total (table B-12 and
chart 13). During the midsixties, sup-
port of academic research facilities and
instrumentation grew at.an unprece-
dented pace as a number of agencies
implemented or expanded programs
for the support of R&D plant in response
to initiatives onthe part of the Adminis-
tration. During the sevenn% however, |,
investment in R&D plant declined.

sharply. Concern over growing diffi- .

culties in. maintaining and replacing

obsolete S/E equipment and instru-
mentation resulted from a number of
independent and governmental studies.

°

x

. *For examp{es, see Association of Amerlcan Univer-
siies. The Scientific Instrumenidtion Needs of Research”
Universities, A Report to the National Science Founda-
tiop {(Washington, D C | June 1980), pp. 21-23; and Frank J.*
Atelsek and Irene L. Gomberg, Shared Use of Scientific
Equipment at Colleges and Universities, Fall 1978, Higher
Education Panel Report Number 44 (Washington, D.C
American Council on Education, November 3979], p.1
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Academi®R&D plant sup'i)ort by the
Federal Government {n 1979 remained
at only one-fourth (about one-tenth in
real dollars) of its 1965 amount.®

The distributien of capital expendi-
tures by field was not substantially dif-
ferent*from that of current R&D ex-
penditures. The life sciences again
received by far the largest amount, 63
percent of the total. Engineering ranked

'second with 13 percent, followed by

the physical sciences thh 9 percent
(chart 14). . .

*National Science Foundation, Federal Support to
Universities, Colleges, and Selected Nonprofit Institu-
tions. Fiscal Year 1979, op cit

»
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‘trends in academic
s/e employment

general S
characteristics;
1973-80

“During the period January 1978
through January 1980, employment of

scientists and engineers at univergities
and colleges rose by an average of 3
percent per year, the séme rate of growth

Full time

\

as for the entire 1973-80 period.” Full-
time S/E professionals, who represented

Average an

about four-fifths of all academic S/E
of change

employment throughout the 7-year

nual rates
, 1973-80

period, increased their ranks by an Total

annual average of over 2 percent. Part-
time employment grew, however, at

Full time
Part time,,

3.0%

24
5.2

more than twice the full-time rate, but

its share of total academic S/E em-
ployment rose by only 3 percentage
points, from 18 percent to 21 percent
dutring this period (table B-14and chart
15). :

v

“Based on the National Science Foundation’s Survey

of Scientific and Engineering Personnel at Uniyersities
~and Colleges, annual series. According to the definition
used in NSF’s survey of academic S/E emplayment,

Cd

professional employees of academic.institutions are those
working ata level requiring atleast a bachelor’s degree
Professional personnel include S/E faculty members,
postdgctorates, and all other employees in S/E disciplines
holding a bachelor's degree or the equivalent, such as
research administrators and systems analysts in computer

. cénters. Note that data for January 1979 were c(fllected
from doctorate-granting institutions only.

ERIC .
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The. 1973-80 overall increase of 23
percentin the number of scientists and
engineers employed in academia was
reflected in all disciplines, at rafes
ranging from 45-percent in the mathe-
matical/computer sciences to 11 percent

1
4

Part time

* in the physical sciences (table B-14and

chart 16). This growth in academic
employment occurred despite a net
decline of 7 percent in the total number
of doctorate S/E degrees awarded an-
nually during the comparable period

G‘ .
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(table B-15).* The total number of doc-
torates awarded in S/E disciplines in
the academic year ending June 1979
exceeded the number awarded in the
year ending June 1972 in unly two fields,
psychology and the life sciences. The
declining number of doctorates granted
annually in some fields illustrates the
comparative drawing power of indus-
trial and other sectors of employment
for bachelor's- and master's-degree
holders, especially in the computer and
physical sciences and engineering.
Throughout, the 1973-80 period, the
largest group of academic scientists and
engineers has been thuse in the life
sciences—about 40 percent of the total—
followed by the social sciences with
about 17 percent. Mathematical/com-
puter scientists, engineers, and physical
scientists each comprised about 10 per-
cent of the total. The predominance of
the life sciences is consistent with the

preponderance of total R&D expendi- -

cated to this area, but this

»

on National Research Council's Summary
Reports, Doctorate Recipients from United States Uny-
versities, annual series. fune 1972 through June 1979,
table 1
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relationship does not hold in the case
of the social sciences: R&D funding for
the social sciences made up only 6
percent of all R&D expenditures in 1979.
In comparison with the number of

academic personnel employed 1n this ¢

darea, 'this level of R&D funding is
traceable primarily to the extremely
low equipment costs generally associ-
ated with social science research.

The life sciences, in addition to ac-
counting for abouttwo outof every five
sientists and engineers employed in
universities and colleges. represented
over one-third of the net growth 1n the
employment of academic scientists and
engineers in the 1973-80 period. Life
scientists, mathematical/computer sci-
entists, and social stientists together
accounted for nea&y three-fourths of,
the total net growth: Ty

‘comparison of academic
sector employment patterns
with other sectors

Thére has been a discernible trend
in the seventies toward a lower rate of
growthof'employment of scientists and
engineers within the academic sector

-

- -
than within the industrial sector Be-
tween 1976 and 1978, thenumber of S/E
personnelin educativnal institutions
grew by less than 3 percent compared
to 7 percent in industry, and remained -
stable i the Federal Guvernment.and

other sectors. In the 1974-76 period,

however, employment of scientists and

engineers grew by 9 percentin both the,

educational and Fedg’ral Government *

sectors, 8 percent ig‘nonprofit organi-
zations, and only 4 percent in the in-
dustrial sector * X '

The suddenrelative spurtin industrial
S/E employment is partially the result
of the postrecession egonomic recovery
that ocgurred in the midseventies. The
slower rate of academic hiring resulted
in pa't from growing financial strains,
largely brought on by projections of
declines in future enrollment in uni-
versities and colleges. These enrollment
declines, however, have yet to be sig-
nificantly felt in S/E fields.'In addition,
academic employment of recent S/E
graduates (those who earned bachelor's

and master’s degrees between 1976 and. .

1979) rose by only about 5 percent, but
within the industrial sector S/E employ-
ment of recent graduates grew by over
20 percent.'"

Within the S/E disciplines, the NSE)
study found that employmegt demand
inall sectors was greatest for engineers
and computer specialists.'' Recent grad-
uates in these S/E areas have tended to
find more attractive employment oppor-
tunities within industry than within aca-
demic institutions. Of those students
who attained bachelor's or master's
degrees in 1977 in engineering, nearly
five of every eight Were employed as
enginegrs in all sectors in 1979. Of those
whose field of study was the computer
sciences, almost two out of three persons
who got master’s degrees in 1977 and
five out of six bachelor’s recipients
during that year were employed 4s
computer specialistsin1979 (table B-18
and chart 17¥. The ability of industrial
engineers and computer scientists to'
earn higher salaries than their academic

'National Scmngg FghAndation, U S Scientists and
h'nguwe?s. 1978 (Detadd Statistical Tables) (NSF 80-304)
(Washington, D C A980), table 2. p 5 ’

“National Science Foundation Employment Attributes
of flecent Science and Engineering Graduates (NSF
80-325) (Washington, DC Supt of Documents, U §
Government Printing Office. 1980). p 9

"1bid . tables A and B, pp 15-16

¢
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A National Academy of Sciences
found that “. .physical plants in which

housed are deteriorating. Outdated
laboratories are common, some of which
fall far behind thuse in industry, gos-
ernment, or even foreign establishments.
Faculty salaries are¥ot competitive with
those in industry and it is difficult to
attract American graduate students....
While all university departments are
seeking funding support, special con-
ditions influence the economic health
of engineering departments. Among
these are the comparatively high cost
of engineering education and the rapid
pace of technology.”'" * '

Forall S/E disciplines combined, the
number of FTE R&D scientists and

Master's-
degree
® recipients

—
<— Bachelor's- [
degree

recipients

-

" w:e«“‘éi
{,'?' S & ‘
LSy

Hede %5‘4,

colleges increased at an average annual
rate of 3 percent between 1976 and 1978,
compared to the 1974-76 growth rate of
5 percent per year Within'the industrial
sector. however, FTE scientists and

AR
PO
X ol

Natonal Academy of Engineering T'ask Furce on
Frgineening Education of the Natiunal Academy ol
Sciences Issues in Engineering Education 4 Frumework
fuednalysis (Washingtue, D C . Aphil 1980), pp 12-16

mu'ntr-rpartq is obviouslv o _factor in
the surge ot industrial employment at
the expense of academia Of great
importance, too, is that within the past
few vears industries have expanded
their efforts in the performance of
research by investing in more sophistj-
cated research facilities and equip-
ment during a period when maintepance
of existing research plants and the
quigition of more modern equipment
J?tc\unive,rsities was becoming increas-
ingly difficult. University researchers
htve purchased most of their instru-
mentation with Federal funds, but the
growth of Federal research support has
failed to keep up withdhe rising costs of
the most advanced instrumentation
needed. Professionals in engineering
and the computer sciences have tradi-
’Wally been strongly influenced by a
research climate that they see as most

+ Universities

and colleges \'/
-~
”

v

,

l__

(NAS) reporton academic engineering

many départments of engineering are

engineers employed at universities and

engineers have increased their numbers
by a_ 5-percent average annual rate
during the 1976-78 periud, compared to
less than '1 percent per year for the
previvus two years. Preliminary data
fur industrial employment in 1980 show
that FTE's in resedarch and development
grew by 6 percent per year since 1978,
while. empluyment within academic
institutions grew by only 2 percent since
1978 [table B-19 and chart 18).

. employment status

The number of scientists and engi-
neers employed part time increased at
dn dverage annua! rate of 5 percent
between 1973 and 1980, about double
‘ihe growth rate of full-time S/E per-

opnel. Both full- and part-time S/E
employment grew at an average of 3-
percent per year between 1978 and 4980,

a significant departure from the earlier
1973-78 period when average growth in
part-time employment was nearly triple
the rate for full-timers.

.

“National Science Foundation, Academic Science
Suie ntists und kngineers, January 1980 (Betaled Stauishical
Lablesj (NSE 81-307 ). lable B-38, and Research and De-
vislupinent in Industry, 1678 {Delailed Siatistical Tables)
INSE 80-307), lables B-31 (Washington, D L, 1980)
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Between 1973 and 1978, approximately
17,000 additional part-time S/E em-

ployees were hired by academic insti- -

tutions—an increase of 35 percent. An
even higher number of full-timers were
added, nearly 26,000, but their rate of
“growth was significantly lower, up 12
percent between 1973 and 1978. Between
1978 and 1980, however, fewer than 4,000
new part-timers were added to academic
payrolls, a 5-percent increase, while
nearly 14,000 new full-timers (a 6-per-
cent increase) were added. This employ-
ment trend of academic scientists and
engineers was consistent with that
shown in a study of all full- and part-
time instructional staff in all disciplines

.reported in all institutions ‘of highef
education by the National Center for
Education Statistics (NCES). The study
reported that the number of full-time
staff members ranked as instructors or
above rose by 14 percent between 1973
and 1978, while part-timers grew by 46
percent. Between 1978 and 1980, how-
ever, projected growth in the number
of part-timers and full-timers was esti-
mated at similar overall rates (3 percent
and 2 percent, respectively).ts

Full- tlm@‘academrc scientists and
engineers represented 79 percent of the,
S$/E employment total in1980,the same
proportion as in 1978 but down from 82
percent in 1973 (table B-14 and chart
19). The slight shift from full- to part-
time status was felt in every S/E field
except the life sciences, where between
1973 and 1980 full-time employment rose
at an average annual rafe that was three
times the growth rate of part-time life
scientists.

Over two-fifths of all full-time em-
ployees over the 7-year period were
life screntlsts Between 1978 and 1980,
the numbér of full-time life scientists
grew at a pace that averaged almost 10
times that for part-time life scientists,
who comprised one-third of all part-time

* S/E employment. The life sciences were
thgpredominant discipline in terms of
/F(eedgral R&D support received, and to
a lesser extent, in full-time graduate
student enrollment (table B-37). Between
1978 and 1980, allS/EI dlsmplrnes other

" Department of Edtcktion, National Center for
Education Statistics, Proj ns of Education Statistics
to 1988-89 {Washingto C.. Supt. of Documents, U S
Govemm(?ﬂ"m Office, Apnl 1980). tahle 33, p,

Q
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than the life sciences, when combined,
employed new part-timers by a ratio of
4 to 1 over full-timers (table B-14).
.The number of doctorate-holders
employed full time in universities and
colleges rose by an average of 4 percent
per year between 1973 and 1978, com-
pared to a growth of less than one-half
of one percent per year for master's"
degree-holders and a decline of 2 per-
cent per year for bachelor’s degree-
holders (table B-22). In the 1978-80
period, however, the annual growth rate
for doctorate-holders slowed to 2 percent -
while master’s-holders also increased
2 percent annually and bac elor’s de-
gree-holders went up by 10 percert.

tybe of activity

The FTE number of R&D scientists
and engineers employed at universities
and colleges increased by a total of 22
percent between January 1973 and Janu-
ary 1980, accompanied by an overall
growth of 20 percent in the number of
FTE's engaged jn other S/E activities

- 10

o~

(table B-17)." Therise in R&D employ-.

ment is directly linked to a heavy em-
phasis on R&D spending at academic
institutions, up 21 percent in real dollars
between FY 1972 and 1979 (table B-5).
The annual growth rate 1n R&D FTE’s
was greater on the average, however,
between 1973 and 1978 (3 percent) than
between 1978 and 1980 (1 percent)
attributable, perhaps, to a rapid fise in
utilization of graduate research assist-
ants on R&D projects in the later period
(table B-32).

A study by the National Commission
on Research predicted fewer opportuni-
ties for new faculty appointments in
research universities in the next two
decades because the number of S/E
graduate students is expected to decline.
Recent baccalaureate recipients are
finding that S/E careers in business and
industry are becoming more challenging
and rewarding while graduate study is
becoming more expensive and harder
to finance. As a result, the Nation may
not have access to enough qualified
academic instructors and researchers,

The Commission's study stated that

“...These prospects seem especially
grave in the sciences and engineering
where, for other reasons as well; there

has been growing apprehension that .

American science and technology will
not continue to be as forward as they

" 4 have been.” The study found that while
academic research remains substantial

and of high quality, the continuation of
such research is largely dependent on
uncertain Federal support because in-
stitutions’ own funds, endowment in-

“come, and State appropriations are
_sources that are unlikely to be signifi-

cantly expanded.

The Commission further suggested
that “...The ideal combination of instruc-
tion and research occurs as a graduate

student works closely with an accom-

plished scientist on a research project
of importance. In some fields, however,

‘this ideal is no longer so often achieved.

That js because of the increased scale
of university research projects and

—_—
"“Begtnning 1n 1979, the personnel survey questionnaire
,requested data on type of acuvity only in terms of FTE

involvement, since this basis of measurement provides
a more accurate picture of a scientists or engineer's
total activity than did the * ‘primarily employed’ concept
used 1n the survey in earlier years Only data on total
and R&D FTE's were requested, theYefore separate
data on teaching and "other at:ti}nies" are no longer

available
’

13

o




3 Ve
£

because the egquipment needed for some
advanced resedarch 1s not available 1n
universitres  The study recommended
stronger bonds between university and
FERDIC research, espenially hecause of
the prediction that there will be more
and larger FFRDC'’s and that they will
play anincreasingly prominent role in
the Nation’s research effort.' '

‘type of institution

Doctorate-level institutions employed
about two-thirds of all academic scien-
« lists and engineers in 1980. Between
1973 and 1980, nearly three-fourths of
the net growth of 60,000 academic sci-
entists and engineers occurred in doc-
torate institutions, for a 3-percent aver-
age annual rate of growth (table B-16
and chart 20). Although doctorate-
granting institutions represent gnly
about one-eighth of the total number of
the Nation's academic institutions, their
continued dominance in attracting sci-
entists and engineers is aresult of their
«ability to draw financial support from
a number of sources, especially the
Federal Government; State ‘and local
governments, and from-endowment
support. An NSF-sponsored study b
* the National Center for Higher Educa-
tion Management Systems (NCHEMS)
found that “...the leading 100 research
universities showed an average reliance:
on Federal grants and contracts for 20-35
percent of their funds.”** This is a much
higher proportion than at other insti-
tutions during the period studied
(1975-79). '

A slightly higher rate of S/E employ-
ment growth occurred during the 1973-80
peried at both maslter’s-granting insti-
tutiogs and at 2-year and nonscience-
degree-granting institutions (4 percent).

>

*

Master’'s-granting institutiens accounted’

for 15 percent of the 7-year net growth
inacademic S/E employment, reachinga
total of 37,400 employees in 1980, a slight
decline (1,300 persons) from 1978.
Bachelor’s-grantinginstituti
a decline in hiringYless than 1 percent
per year) during th 1973-80 period.
) \ ~

v

" National Commssion on Research’ Research Per-
sonnel X\An £ssay on Policy (Washington, D C, April
1980}, pp} 3. 6.8. 9, 11

""National Center for Higher Education Management’
Systems, Financing at the L.eatling 100 Research Uni-
versities, draft of Executive Summary (Boulder, Cdlorado,
April 1981)
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Between 1978 and 1980, however,
virtually all growth in academic S/E
employment occurred at doctorate-
granting institutions, a strikingindication
of the vitality of these institutions com-
pared to all other institutions in this
era of increasingly tight resources in
academe. .

and engineers has changed somewhat
between 1973 and 1980, particularly at
thtse institutions that grant master’s
degrees and at nonscience degree-grant-
ing institutions (table B-16 an#l chart
21).¥he sharp rise in the proportion of
part-time employment in these institu-
tions indigates a-strong trend towards
hiring temporary,.nonterture track em-
ployees gn multiple assignments, In a
recent article in Change 'magazine, it §
was suggested that “...part-timers prp-  "#
vide an altractive option. That they can
be obtained at a lower cost than other
faculty is‘fairly apparent. Whether they
.should be is debatable. It seems likely
that some institutions would find it
nebqssa‘ry_ to cut back their course of-
ferings severely, if not close altogether, if
denied the lise of part-time faculty. By

4 . »

: » <()

Master's-granting o .




.

»

-

~

".saving on fringe benefits and by paying
lower salaries, these institutions reduce
their instructional costs.”** The study
added that “...most administrators have
been exposed to the dire predictions of
the future of academe. Administrators
at schools experiencing temporary en-
rollment surges are loathe to tenure-in
faculty since they may find themselves

. with a surplus when the long-awaited
cataclysm arrives.”

Between 1978 and 1980, pnly about
one-fourth of all nondoctorate-granting
institutions showed full-time employ-
.mentgrowth but two-fifthsreported part-
‘time employment growth. Over two-
thirds of all doctorate-granting institu-
tnons in 1978, however, reported growth
in full-time S/E employment in 1980
and over three-fifths showed increased
part-time employment. In 1980, doc-
torate-granting institutions employed 71
percent of all full-time scientists and
engineers and 55 percent of all -part-
timers (table B-16). -

The leading 100 institutions in terms

of total S/E employment in 1980 (about .

3 percent of all universities and colleges
in the country) employed nearly one-
halfof all academic scientists and engi-
neers and enrolled a similar proportion
of all S/E graduate students. The same

- instithtions accounted for over three-
fourths of both the FTE personnel in
research and development and aca-
demic R&D expenditures.

Public institutions accounted for about ,

two-thirds, of all employed dcademic |

! scientists.and engineers and S/E grad-

[

uate students and nearly two-thirds of
all académic R&D expenditures. Be-
tween 1973 and 1880, S/E employnient
rose at public institutions hy an average
of 4 ‘percent per yéar, compared to a
rise of only 1 percentannually atprivate
institutions. Graduate S/E enrollment,
" on the other hand, rose at a higher
average annual rate at private institu-
. tions than at public institutions between
1974 and 1979—9 percent compared to6
« percent -

sex of scientists and
engineers,.1974-80

In 1980, men outnumbered women in
the academnc S/Elabor force by four to

“'"*Howard P Tuckman, ''Part-ime Faculty Some
Suggestions-of Pohcy,” Chqnge lanuary/l-ebruary 1981,
‘pp. 8:10

.
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one, accountmg for 83 percent of all
full-time and 75 percent of all part-time
personnel (tables B-21 apd B-25 and chart
22). Women have gradually increased
their share 6f the total number of full-
time S/E professionals from 15 peccent
in 1974 when data were first collected
by sex to 17 percent in 1980. This almost
imperceptible proportipnate rise, how-

ever, conceals the rapid rate of increase _

in the number of women employed in
academia relative to men. The number

-

of wome employed full time as scien-
tists and engineers at universities and
colleges during this perjod grew at an
average rate of 6 percent per year
compared to 2 percent for men. Data
compiled by NCES for the academic
year 1979/80 showed that among faculty
in all ranks and disciplines, women
appeared most often in the lower pro-
fessional ranks (i.e., lecturer, instructor,
assistant professor.)® Data collected by

" NSF for the first time in 1980 show that

women accounted for one-fourth of the'
scientists and engineers employed part

time, compared with only about one-

sixth of those employed full time.
.Universities and colleges employed

. @ more even mix of men and women

than exi®ed in the S/E labor force as a
whole. The percentage of all academic
S/E personnel accounted for by women,
19 perceht-in 1980, was more than twice
the proportion of S/E women employed
in all sectors of the economy, 9 percent.?'

The distribution of women profes-

sionals employed in S/E disciplines -

varied considerably from that of men,
both natiogally and in the academic

‘'sector. In 1980, more than one-balf of

all women employed full time‘in S/E
positions at academic institutions were
in the life sciences; the biological and
medical sciences combined accounted
for 45 percent (chart 23). In contrast,
only 3 percent of all women employed
full time as scientists and engineers were
in the environmental sciences and engi-.
neering together, although the number
of women in each of these disciplines
has doubled since 1974. The distributions
by field of both sexes*have changeds
little, however, over the 6-year period

.covered (table B-21).

The growth rate of women exceeded
that of men-in every major S/E field
during the 6-year period, 1974-80<Be-
tween 1974 and 1980 the number of
women employed full time changed most
dramatically in engineering, up 13 per-
cent per year, and in the environmental
sciences,‘up 12 percent per‘year (table
B-21 and chart 24}.

Women made up 30 peggent of the
psychologlsts and 23 percent of the life

—_— hd s
“Department of Educhtion, National Center for
Education St}llsncs Faculty Salaries, Tenur
Benefits, 1979°80 (Washingten, I C., 1981), table C:p.5 -
‘'National Science Foundation. U.S Scientists and
Engineers, 1978, op ‘cit, table 2, p 4
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scientists employed in academic insti-
tutions in 1980, but accounted fqr much
smaller shares of all engineers and

-environmental scientists (3 percent and.8

percent, respectively). Thus, even if
universities continue to hirwmén at
present rates relative to memnin all S/E
disciplines, thejr proportion to the total
would remairf small for the forseeable
future.
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The z‘lbilily of higher education insti-
tutions to sustain the'1974-80 employment
growth rate for.women, in the coming
decade by providing iew openings may
be restricted, however, by decliffing
enrollment levels, slower retirements
due to the elimination of the mandatory
retirement age, the high proportion of
"academig faculties with tenure, and
uncertainty concerning the level of
continued sypport from Federal and

State Governmerits; One NRC-sponsored

study suggested that the turnover in
faculty positions in response to falling
enroliment, as forecast for the eighties,
may reduce*the number of faculty
openings by one-half .2 i
Besides the prospect of havingfewer
positions to offer women in the future,
univassity hiring d¥ficials are alréady
forced to compete in the job markel
with industry for S/E-trained candidates
in several areas, for example, nearly
1,600 full-time engineering faculty posi-
tions were vacantin engineeringcolleges
as of fall 1980.% A survey of universities
and 4-year colleges found that nearly
90 percent of engineering schools re-

‘ported a decrease in their ability ta

. . .

2*Natibnal Redearch Council, Research Excellence
Thraugh the Year 2000 The Importance of Maintain a
Flow uf New Faculty 1nto Acudemic Research A reporl
with recummer_\dalmnsbf the Committee on Continuity
tn Academic Research Performance (Washington, D C.,
1979 : .

:Alelsek, krank | and irene L Gomberg. American
Council on Education, Higher Education Panel Report
Number 52, Recruitment and Retention of Full-time
kngineering Faculty, Fall 1980 {Washington, D.C , Uctober
1981), table 1. v

-~
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" recruit and retain full-ume faculty. This

decrease resulted primarily from com-

. petibon with industry, where higher
“salaries and gther henefits such as more
modern faciliies and equipment were
cited as the major altractiuns of indus-
trial ‘employment.-

Ancudotd] infurmation vollectgd by
NSF from academic officials indicdtes
that this compelition is most intensive
in- hiring women who are trained as
engineers. Presently; women who are
emploved in higher education receive

% . lower salaries and are less likely to

*have tenure than their male counter-
parts. For the 1979,'80 academic year,
NCES reparted that facnlty salaries for
women n all disciplines and the per-
centage of fenared women faculby lagged
behind men in all professional ranks.**
It.should be noted. however, that since
1975 the proportion of women in all
faculty ranks. from lecturer to-full
_professor, has increased steadily.” A

~1980 study of women scientists employed .
in industry and government found that
although_ progress had been made in
equalizing pay, sone salary differences
between men and women still re-
mained.* ’ T

f

" minorities, 1973-79

the 1979 biennial Survey of Doc-
torate Recipients conducted by NRC
sponsorship, information on
racial Background was received from
96 percent of the 332,300 doctoral sci-
- entists and engineers reporting in‘that
year; 8 percent of those for whom racial
data were available were reported as
nonwhite.?” The total number of stien-
tists and engineers in the URited States
holding doctorate degtees increased at
an average annual rate of 6 percent
between 1973 and 1979. White doctorate-
holders accounted for 82 percent of the
netincrease, and Asians for 13 percent.
The number of Asians increased the:

“Department of Education, National Center for
Education Statistics, op cif, table E. p 7. table F.p 8
. Ibid . wableC, p 5, and Saluries, Tenure, and Fringe
Benefits o} Full-Time Instruchivnul Fuculty in Institulions
of Higher Educaiion, 1975-76 (NCES 77-318], table B, p
2 L]
*National Research Council, Women Scientists in
Industry und Guvernment (Washington, D C ., 1980), p 39
National Science Foundation, Characteristics of
Doctoral Scieniists und Engineers in the United States
1979 (Detaded Stauistical Tables) (NSF 80-323) (Wash-
ington, 1) €, 1980), table B-6. p 25
~ [
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. 1979 and the same proportiongf all . ; T
" doctorate scientists and enginewcs
.Universities and colleges accounted for
higher préportions of the black and
American Indian S/E totals—57 percent
of xthe black S/E doctorates and 64
percent’of the Indians. The proportiorn
‘of Asians employed in academe was
only 45 percent, while the industrial
sector employed a much larger propor-
tion of Asiang than of 4iny other group—
40 percent. By contrast, 11 percent of
ko -the black S/E doctorates, 19 percent of .
* _the American Indians, and 24 percent  § ‘ ; S
“*of the whites were employed in indus- SRR SEie : :E%:
trial firms. o e B . heo
Scientists and engineers of Amerisan S selentlsts: : Fa
Indian_or Alaskan origin showed the S 5
highest. average annual growth rate of : ‘ 7
all S*E doctorates employ ed in acadernia S g, Hincludes Pall T PRI U P
between 1973 and 1979—15 percent—but s \ L A
still comprised less than one-half of 1
percent of all dactoral scientists-and
engineers employed by universities and
colleges. Asians and Pacific Islanders
ifcreased at the next, highest rate, 11
‘percent per year, black S/E doctorate-
holders increased by 7 percent per year,
and whites increased by 5 percent per
year. : '
The wide differences in sector of
employment among the various racial

Cragrer,
T

»

The largest proportion of both white
and Asian doctoral scientists and engi-
neers employed by universities and
colleges was in the life sciences (chart
25). Among blacks, social scientists
comprised the largest group. Sdcial
scientists were the second largest group -
groups reflects variations in their dis- amogg whites, while among Asians, the
tribution by field. Asian scientists and i , physical scientists ranlgzed second (table
engineers, for example, accounted for ; B-28).

a lower proportion of academically o

L In 1978, the latest year for which
employed doctorate-holders than of all

estimates of unemployment ratds of

doctoratesholders but a higher propor-
tion of those employed inindustry. The
reason is that more than one-third of
the scientists and engineers of Asian
background with doctorates were work-
ing as engineers, an area in which the
industrial sector was the predominant
employer. Conversely, among black
scientists and engineers, the largest
proportions were in the life and social
sciences, areas in which the higher
educalion sector was the employer of
more than three-fifths of the total doc-
torate-holding population.

“lbid

-

scientists and engineers are available,
the rate declined for each racial group
(chart 26). In 1974 unemployment among
black scientists and engineers was over 8
percent, the #ghest of all racial groups
(table B-29). ' :

-

postdoctorate utilization

Among the 325,000 scientists and
engineers employed in universities and
colleges in January 1980, 18,600, or
approximately 6 pergent, were cate-
gorized as postdoctorates on the basis
of data reported in NSF's Survey of

17




Gradyate Scienie Students and,Pust-
ductorstes (GSSP)-Fall 1979. In that.
survey, postdoctorates are defined as
individuals wjth science ur engineering
Ph.D.’s. M.D.’s, D.D.S.’sor D.V.M."s. or
their foreign equivalents,’ whd det ote
their full time to research or study in a
particular department under temporary
appointments (generally for a specific

. time period) which carry no academic
- rank. The.major purpose of these ap-
- pointments is to provide additional
training, although these postdoctorates

thrpugh seminars, lectures. or working
v with graduate students. Appointments
. "in residency traihing programs in the
° (medical and health professions te
—excluded. unless research training under
the supervision of a senior mentor is
the primaryqyrpose of'the appointment.
The numben of postdoctorates em-

y Ployed in unipersities and colleges
increqsed at ap average annual rate of
unly 2 perceyt between fall 1974 and
fall 1979, combared with an annual rate
of 3 percenf for the comparable period,
975 through January 1980. for
all other academic scientists and engi-
neers (table B-30 and chart 27). Between
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1974 and 1977. the average annual growth
rate for postdoctorates was nearly 6
percent; however, the 18,600 total re-
ported in the fall 1979 survey was 6
percent less than the fall 1977 total While
partof the recent downturn may reflecta
real decline in postdoctoral utilization,

Aruitoxt provided by Eic:

may contribute to the academic program’

. oL 2
the numbers in earlier years may haye

. been slightly inflated by the inadvertant
inclusion by medical schools of some
medical residents and clinical fellows

not involved inresearch. In the survey.
questionnaire inslructions for fall 1979’
the definition was rephrased to specify
at such residents or fellows should

be excluded. - ) )

Since postdoctorates contribute to the
R&D performance at unjversities and
colleges in roles somewhat analogous
to those of graduate research assistants;'it
is of some value to compare the distribu-
+ion of the two groups. Furthermore,
since both groups were financed largely’
through academic R&D funding, the
distribution of R&D eéxpenditures is also
of interest.

At the total level, there were 2.6
graduate research assistants for each
postdoctorate in fall 1979, up slightly
from a ratio of 2.4:1 in 1974, The areas
of science and engineering differed
significantly with regard to the relative
numbers of postdoctorates and graduate
research’ assisfants. In the social sci-
ences, there were over 13 graduate
research assistants for every post-
dactorate; the enVironmental sciences
and engineering also showed graduate
research assistant,’postdoctorate ratios
in excessof 10:1 Atthe otherend of the
spectrum, there were almost us many .
pustductorates as graduate research
assistants in the’life sciences.

Thedistribution of postdactorates by
area of science/engineering tended to
.be closer to that of R&D expenditures
than' did the distribution of graduate
research assistants (chart 28). The life
sciences accounted for a majority of
both postdoctorates and R&D expendi-
tures, but for only 31 percent of the
graduate research assistants (table B-31).
During the 1974-79 period, the number

of graduate research assistants at-doc-

torate-granting institutions rose 4 percent
per.year (table B-32 and chart 29).
The Federal Government provided

. major support to three of ev

postdoctorates in 1979, a slighf rise from
the earlier years when_tHe proportion
whose major source of support was the
Federal Government fluctuated around
70 percent. All of the sharp decline in
postdoctorates reported between 1977
and 1979 occurred among those whose
. primary source of support was non-
Federal )

-

2

, Priysicai
sciences
22%

« Life sciences

Life sciences §

Physical
sciences
16% Englneer.ing

26%

decline from the 1977 peak, increased
as a proportion of the total because of
the sizable decline in the number of
postdoctorates reported by private in-
stitutions (5 percent per year). This is
consistent*with the declining share of_
all research and development per-

=




ducturates Physical scientists comprised
1b percent of the U.S. citizen postdoc-
torates hut 34 percent of the foreigners,
In vngineening the difference was even
mure marked Eleven percent of the
fureignpostdocturates were engineers,
but engineers made up only 3 pertent
of those with.U.S. citizenship. In fact,

— T k
Npnfederally financed [&:
Federally financed \
« \

éz?:‘z 5

among engineering postdoctorates for-
eigners outnumhered Americans by
more than three to two (table B-33 and
chart 31). ° . .
Besides the 18,600 postdoctorates for
whom'data were provided in the grad:
,uate studemt survey, an additional 2,700
scien(ists were reported in fall 1979 as
.“‘other nonfacilty doctoral research
staff " Life scientists made up the largest
contingent, with 56 percent of the total,
" followed by physical scientists who

. .

L1

formed by private institutions, as re-
ported in part 1. Since the decline af-
fected engineering and the physical,
environmental, and life sciehces in
both public and private’institutions, it
is evident that a real decline occurred,
and that not all of the drop can be traced
to the inclusion of medical residents,
as noted earlier. '
Little difference between publiZ and
private institutions in the distrjbution
by field was observed. In both¥ypes,
life scientists comprised about two-thirds
of the total, with physieal scientists and
engineers making.up most of the re-
mainder (table B-33 and chart_30).

Women comprised 18 percent of the

postdoctorates reported in fall 1979,
about one-half the proportion of women
among all scienlists and-engineers in
the 1978 S/E labor force. Three-fourths
of the women postdoctorates were life
scienlists, compared with 62 percent of
the,men. For both sexes, the physical
,scientists were the second largest group,
accounting for 11 percent of the women
and 24 percent of the men (table B-34).
Nearly one-third of the postdoctorates
employed in American universities and
colleges were foreigners, almost the
same proportion asin 1977. These foreign
postdoctorates differed sharply from
their American célleagues in terms of
field distribution. Whereas 72 p&rcent
of the American postdoctorates were
hfe scientists, these fields accounted
for only 51 percent of fureign post-

ERIC o
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comprised 18 pefent of the total Women
atcounled fur 23 pervent of nonfaculty
doctoral. research personnel. Nearly-
three-fourths of the women were re-
ported as life scientists, compgared with
one-half of the meén.(table B-34).
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Along thh the increases in current
R&D expenditures at universities and
colleges and academjc employment of
scientistsand engineers, thenumber of ,
students enrolled for advanced study
in the sciences and engineering grew
throughout the late seventies, at an aver-
age annual rate of almost 3 percent. Data
from the fall 1980 survey indicate that
this growth rate continued in the 1979/80
period. Fall 1980 graduate S/E enroll-
ment in doctorate-granting institufions

. was up 4 percent over fall 1979, incon-
trast to a 6-percent decline in enroll-
ment at master’s-granting mstltutlons
Full-time enrollment grew at a slightly
higher rate between 1979 and 1980 than

" did part-time enrdliment, in contrast

in part-time enrollment were signifi-
cantly higher than™those in full-time
enrollment. )
Departmental coverage of the, NSF
Survey of Graduate Science Students
‘and Postdoctorates, which forms the
“basis for this part of thé report, has
expanded gradually since the inception
==githe survey series in 1972. Summary
*data on graduate 8tudents enrolled at
. institutions granting a master's as the *
highest degree in the sciences.and
engineering were first collected in1875
through 1977. These institutions were

. v
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trends in graduate
~ s/e enrollments ﬂ

to earlier years when the growth rates__

got surveyed in 1978, and detailed-”

information on enrollment at master’s-
_ granting institutions comparable to that
collected from doctorat'e-grantmg in-
. ftitutions is available only for 197&. The
bulk of this section of the report, there—,
ore, will be concentrated on 197579
raduate enrollment trends in doctorate-
granting institutions only. These insti-

tutionsalso accounted for 98 percent of

all academic research and development
" inthe United States in1979,” and for 67

percent of all academically employed -

scientists and engineers in January 1989.
as discussed earlier.*

enroliment and degree
patterns, 1975-79

€

o

Graduate S/E enroilment atdocworate- |

granting institutions grew from 295,600«
.in 1975 to 321,800 in 1979, an average
annual increase of 2 percent.” Mogt of

the growth occurred during the latest-

year of the 4-year perfod; in the earlier

yeaps (1975-78) the average growtltrate

was less than 2 pergent per year. Also,
the proportion of all graduate students
enrolled in S/E courses rose from 23
percent in, 1975 fo 30 percerin 1979
(table B-35 and chart 32). b

14
#*Based on data collected in the annual surveysof the
Department of Educatiorf. National Center for Education
Statistics in Upening Fall Enroliment in Institutions of
H:gher Education {Washington, D.C } The 1979 higure is
prehmmary
. "“National Science Foundation, Academic Scnence
R&D Fupds. Fiscal Yiar 1979, op cit, pp 7and 8
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This growth in graduate S/E enroll-
ment occurred in spite of steady declines
in overall graduate enrollment; between
1975 and 1979 the total namber of stu-,
, dents enrolled in postbaccalaureate
" study fell from 1,267,500 to 1,074,900, an
average annual decline of 4 percent.”
Total S/E graduate enrollment increased

. during the same period by an average
.of 3 percent per year, to 375,300. Only

about one-half of the universities and:

colleges inthe United States that offere
postbaccalaureate studies had progr
leading to the Ph, D. or other doctorate
degrees, and these institutions enrolled
about six of every seven graduate sti-
dents.

Thé expansion and contraction of total
graduate enrollment and the distribufion
of students among fields, both science
and nonscience, are the products of a
number of external influences. First,
of course, is the total college-age popu-
lation A numpber of recent detnographic
studies have predicted a serious decline
in total enrollment in hlgher education
on the basisof the downturn in birthrates

)
which began in the late fifties,

Less than’one -half of the populatlon
betweeri the agesof 18and 24 is enrolled .
“in institutions of higher education at
any 1evel "It ma) therefore be more
appropriate to examine. the trend in
bacchlafireates awarded, since recent
gradtates constitute the pool from which
the vast majority of graduate students
is drawn After i Increasing at an average
annual rate of 9 percent during the late,
sixties and early seventies, the number
of bachelor’s degrees awarded peaked
at 945,800 during the academic year
1973/74. Between 1974 and 1979 the total
declined slightly but with no pattern
traceable to changes in the birthrate.™

-~

~

"'National Science Foundation, Academic Science
s Scientists and Engineers, January 1980, op”cit, tables 1
and 4. -

“Fot example. see Fred E. Crossland, “Learning to
Copé with a°Downward Slope," Change ]uly/Augusl
1980. p 18,

"The proportion of all 18- to 24-year-plds enrolled in
universities and colleges has been stable at about two
outof five since 1974, asreported in W, Vance.(}r‘anl and
Leo]. Eiden. Digest of Educdtion Statistics. 1980. De-
partment of Education, National Center for Education
Statistics {NCES 86-401) (Washington, D C : Supt of
Documents. U S Government Printing thce 1980). p
87.

S.

On the contrary, the fluctuations in the
petiod after 1974 seem to be more closely
related to the general political and
economic situation. For example e
end of the draft and American military
involvement in Southeast Asia in 1974
was followed by a 7-percent average
annual decline in total graduate enroll-
ment between 1975 and 1977, compared
with a decline of less than 1 percent
per year between 1977 and 1979 (table
" B-35 and chart 33).

Various analysts have ¢ited a numbeg
of other possible explanations for this
downturn in overall graduate enroll-
ment. The decisions of high school
graduates on whether to attend a college
or university and the decisions of bach-
elor's degree-holders on whether to
begin or continue graduate study are
based on, among other criteria, each
student’s perception of the relative
advantages in terms of lifetime income
and job satisfaction weighed against the
costs. These costs are of two types:
Immediate tyition bills, and earnings
If!)regone during the period of study.

or example, during the 1974-78 period,.
tuition in private institutions.rose at
about 7 percent, the same average an-
nual rate as inflation and at only a
shghtly slower rate in publlc institu-
tions.” During the same period, how-
ever, the gap between median annual
. -salaries of college graduates and high
school graduates narrowed significantly
for both men and women.*

The comparatively steady rate of S/E
graduate enrollment growth seems to
be the product of offsetting forces on
three levels: An increase in the num-
. ber of women enrolled in graduate
" schools was balanced by a decline in
the number of men; an increase in the
~number of minority students was offset
* bya declme in the number of whites;

<

**See Departmentof Education, Nayonal Center for
hducallon Staustics. Digest of Education Statistics,
1980 (Washwglon D.C Supt. of Documents, U.S. Gov-
ernment Printing Office), p 144, tuition in private insti-
tutions increased by a total of 44 percent over the 1974/78
period; in public msttutions the increase was 37 percent
In constant dollars, however. tuition costs were stable’

~ 10 private institutions and dechned by 5 percent 1n
public institutions

"Dearman, Nancy B and Vvalena White Plisko, The
Condition of Education. 1979 Edition. Deparimenit of"

© “Ibid. p 133 for 1965-66 through 1977-78; the pre- - Education, National Center for Education Statistics

~Jimihary figure for bachelor's degrees awarded in 1978-79
is 921.290,

-

(Washington, D.C Supt of Documents, U.S. Government
Printing Office. 1979}. p 204.

v

and an increase in the number of older
students was balanced by a decline in
the number of 18- to 24-year-olds.”
General expectations of an oversupply
of doctorate-holders in the coming
decade in some fields—especially the
ts, humanities, and social sciences—
has led to a reluctance on the part of
many bachelor’s degree-holders to pur-
sue advanced training for academic jobs
which right not exist svhen they com-
plete their education. Given the antici-
pated cutbacks in academic hiring—a
result of the extensive hiring and liberal
granting of tenure during the period of
rapid expansjon during the sixties—this |
reluctance affected most severely those |
fields in which academic institutions
were the primary employers of doc-
torate-holders. In the academic year
1977/78, more than two out of three of
thBse receiving doctorates in education,.
the humanities, and professional fields ~
found employmean academic insti-
tutions, whéreas in engmeermg and the
life and physical sciences the ratio was
less than one in three.? ' ‘-
Graduate S/E enrollment increased
much faster between 1975 and 1979 in :
master’s-grantinginstitutions thanin
dactorate-granting institutions—8 per-

.

B

' For further discugsion of the potential.effects of
these shifts in enrollment patterns, see Carol Frances,
“Apocalyptic vs. Strategic Planning.” Change‘uly//\ugust
1980, p. 19,

“Department of Education, National Center for
Education Statistics. Migest of Education Statistics, 1980,
op cit, p. 134, - -
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cent per year compared to 2 percent
per y ear (table B-36 and chart 34) This
growth rate was also faster than the
J-percent average annudl growthinthe
empluyment of scientists and engineers
In master's-granting institutivuns In
ductordte-granting institutions, huwever,
the reverse was true. While the number
of S. E graduate students enrolled rose
A un average annual rate of 2 percent,
the increase tn employment of scientists
and engineers averaged 4 percent per
vear, primarily as a result of the em-
" ployment increases in large research
ﬂlixeraities.
it Would be reasonable to assume that
fluctuations in the production of bach-
‘elor's degrees will be reflected in similar
fluctuations of master's degrees one dr
two years later, and of doctorates at
.some even later time. No such direct
relationship is established because of
the multiplicity of other factors affecting
shifts in graduate enroliment and de-
grees conferred While the numhber of
fachelor s degrees awarded in all helds
wuas stable during the 3-year pariod
1974-79, the number of master's degrees
awarded increased at an average annual
» rate of nearly 2 percent and the number
of doctorates awarded declined by
almost 1 percent per year. Significant
increases at all three levels were re-
ported only in the health fields: Health-
related baccalaureates awarded grew
by 8 percent per year, master's degrees
by 10 percent per year, and doctorates
atan average annual rate of 4 percent.
In S/E fields, the number of bacca-
laureates and doctorates awarded de-
clined, at annual rates of 1 percent and

nearly 2 percent, respectively (table B-37-

and chart 35). .

In 1975, the largest number of graduate
students was enrolled in courses in the
social sciences; in 1976 and subsequent
years those in the life sciences have
comprised the largest group with a
27-percent share compared tq 24 percent

inthe social sciences The sizable growth -

rate 1n the life sciences (nearly 5 percent

_per year hetween 1975 angl 1979) is traced
to the very rapid growthin health science
enrollment, 12 percent per year At the
other end of the scale. graduate enroll-
ment in the physical sciences remained
vigually level, increasing at an average
rate of only one-half of 1 percent per
year. . .

Aruitoxt provided by Eic:
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Chart 35. Number of degrees granted by institutions of higher
° . education by level and field
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full-time graduate s/e
enroliment in doctorate-
granting institutions

Since comparable data on graduate
S/E enrollment in master’s-granting
institutions and on part-time enrollment
are not available for all years from the
GSSP survey, the remainder of this part
of the report focuses on full-time grad-
uate students enrolled in doctorate-
granting instjtutions. These students
represented about three out of every
five S/E graduate students in 1929; the
numberincreased atan average rate of
2 percent per, year between 1975 and
1979. The number enrolled part time
increased more rapidly than did the
number enrolled full time. Part-time
students comprised only one-fourth of
the total number enrolled in 1979, but
made up almost one-half of the net
increase over the 4-year period.

+ In most fields, growth rates of full-
time S/E graduate students enrolled in
doctorate-granting institutions were
slightly higher during the 1975-77 period
than during the 1977-79 period. In the
earlier period, the most rapid growth
in full-time graduate enrollment oc-
curred in the environmental sciences
(5 percent per year), followed by the
life sciences and psychology (4 percent
annually). Full-time enrollment in engi-
neering, after a §light decline in the
1975-77 period, grew by 3 percent per
year between 1977 and 1979 (table’B-38
and chart 36). It should be noted, how-
ever, that a sbstantial proportian of
this growth can be attributed to the rapid

- rise in the number of foreign nationals— ,

most of thent on temporary student
visas—enrqlled for graduate degrees
in engineering at American institutions.
(This subject is discussed more fully in
a later subsection of this report.)

The number of first-year graduate
students enrolled in doctorate-granting
institutions continued tg degline—
though by only 2 percent between 1978
and 1979, compared with an 8-percent
- drop between 1977 and 1978—and the
growth rate accelerated for those bey ond’
their first year from 5 percent.to 7
percent (table B-39). The downtifn in
numbers of first-year graduate S/E
students and rise in those beyond their

L

first year indicate that such negative
factors as rising tuition and the antici- _

" pation of difficulty in finding S/E em-

ployment contmued to have an in-
fluence \

sources of support )

.

As a result of tuition increases during
the 1975-79 period, students desiring to .
continuestudies beyond the bachelor’s
degree faced growing difficulties_in
financing their grdduate education. The
largest group, those graduate students’
“receiving primary support from their
institutions, accpuntqd for about 37
percent of the full-time total throughout
thep?od, while those graduate students
whg Were reported as being their own
primary source of support declined.
slightly from 32 percentto 30 percent of
the total.

The most rapld growth rate between
1975 and 1977 occurred in the number
of students depending on “other outside
support”—4 percent per year. In the
1977-79 period the number of students
supported by the Federal Government
increased at a rdte of slightly over 2
percent per year. The number of stu-
dents relying primarily on gelf-support,
after remaining virtually level during
the 1975-77 period, declined by nearly
a1 percent per year during the later period
(table B-40 and chart 3%).

e

mechanisms of support

.In 1979, about 22 percent of all full-
time graduate students in S/E programs
in doctorate-granting insfitutions were
supported through research assistant-
ships, and a 11}<e proportion through

14
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teaching assistantships. Fellowships and
traineeships together accounted for an
additional 17 percent, and the remaining
39 percent were supported under
“other’* mechanisms (of which 78 per-
cenf were those students reported as
self-supporting). .

The number of S/E graduate students
supported under research assistantships
increased at the highest rate of all
mechanisms—5 percent per year. In
contrast, the number supported under
fellowships and traineeships was almost
unchanged throughout the 4-year period
under consideration—despite the 11-
percent average annual decline in the
amounts obligated directly by the Fed-_
eral Government for such support during
the 1974-78 period (table B-41). Those
relying on other means of support (in-
cluding self-support) increased by about
1 percent per year in the 1975-77 period
and remained level during the 1977-79,
period (table B-42 and chart 38). -

.

women in graduate s/e programs

L2
~die 1975-79 growth in graduate S/E

enrollrient is largely a function of the

7 .
TS , i

increased participation of women in
gradugte study. While the number of
men enrolled full time in S.’E graduate
courses declined steadily at a rate of |

number of women in such courses in-
creased by 10 percent per year from’
1975 to 1977 andgby 6 percent per year
from 1977 to 1979.

Although the growth ratés for women
graduate students were consistently |
higher than" those for men in all S/E .
areas, in those traditionally considered
masculine occupations the difference
was especially marked. For example,.
the number of women enrolled in grad-
uate study in engineering increased at
average annual rates of 11 percent in
the 1975-77 period and 20 percent be-
tween 1977 and 1979. The environmental
sciences also showed sharp increases
in the number of women enrolled: 18
percent per year in the earlier period
and 13 percent per year in the later
period. The number of mén enrolled
increased in only two areas, engineering
and the environmegtal sciences (table
B-43 and chart 39).7 =

1975.77
197779

i 1

.
1
R R DT e
SlEaE
¥,

R

1

Tu sume extent, the rapid increase in
the number of women enrolled in S/E

__graduate studentis simply one indication
‘uf wumen's incredsing participation in
percent per $ear from 1975 to 1979, the ,

higher education at all levels. Thus, 1977
was the.first year in which women
outnumbered men at the junior college
level," and in 1978 for the figst time

. women outnumbered men among all

undergradunate students.*"

These enrollment increases Wwere
reflected in the number of degrees
awarded to women. Psycholbgy led all
other fields in the number of doctorate
degrees awarded to women (table B-44).
Almost one-third of the women who
received doctorates during the academic
year ending in June 1979 were in psy-
chology—a significantly higher pro-
portion than were enrolled ingraduate
studies in fall 1979 or than had found
employment in the labor force in the
previous year as psychologists. In both
graduate enrollment and doctorates
earned, the proportions of women were
almost unchanged from 1977. The life

and social sciences together accounted

for 70 percent of the women enrolled
full time in S/E graduate study at doc-
torate-granting institutions, but,only 53
percent of the women .awarded doc-
torates in 1979 and only 43 percént of
all’ women employed in the sciences
and engineering. Only 4 percent of the
women graduate students or doctorate
recipients were in the mathematical/
computer sciences, but 23 percent of
the women employed asscientists and
engineers were working as mathema-
ticians or computer scientists (table B-45
and charg,40].

The sources of support, for women
differed significantly from thase for men
in 1979. While 36 percent of the women
enrolled full time were self-supporting, -
only. 28 pércent of the men relied pri-
marily on their own funds. In cpntrast,
38 percent of the men receivdd their
miajor support from institutions, but only

.

+*Ibid.. i 103
» *Andrew ] Pepin. Fall Enrollment m Higher Education,
1978, (NCES 79- Washington, D.C  Sypt of Docu-
ments. J.S, Government Pr'mnng Uffice, 1979), p 36
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‘Chart 39, Full-time graduate science/engineering enroliment in

- C. doctorate-granting institutions by field and sex
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33 percent of the womenrelied primarily

" on this source. The Federal Government

was the major source of support for 23
percent of the women enrolled full time
in graduate S/E programs, almost the
same proportion ag that of men (table
B-46).

foreign greduate students

fThe proportion of foreign students
enrolled full time in S/E graduate.pro-
grams at doctorate-granting institutions
rose from 16 percent to 20 percext-
between 1975 and “1979. Of the uet
increase*in full-time:graduate S/E »n-
rollment during the four years, 88 per-
cent was attributable to the growing
number of foreigners enrolled in Ameri-
can institutions. While the number of
Americans enrolled asgraduate students
increased by only-1 percent per year
between 1975 and 1977 and decreased
slightly between 1977 and 1979, the
number of foreigners grew at an average
annual rate of more,than 5 percent
between 1975 and 1977 and accelerated
to 10 percent per year between 1977
and 1979.

The number of foreign students rose
inalmosteveryS/E area ata faster rate
between, 1977 and 1979 than between
1975 and 1977 (table B-47 and chart 41).
Auerican citizens enrolled in graduate
study showed significant increases be-
tween 195 and 1977 in only three areas
of science and eng)tpeerrng The environ-
mental sciences*(5 percént per year)
and tive life sciences and psychology (4
percent per year each), along with sharp
declinesin engineering and the mathe-
matical/computer, sciences (4 percent
and 3 percent pe} year, respectively).
Between 1977 and 1979, however, de-
clining enrollment of U.S. citizens was
reported in five of the broad areas of

«science and engineering, with only the
[ife and envirenmental sciences show-
ing slight increases. .

The increase inforeign S/E graduate
enrollment is consistent with the growth
in the nymber of ndpresident aliens
enrolled nall fields angl at all levels of

“higher e ucation repor¥ed by NCES of

e Department of Education (in earlier
years, the Office of Education within
HEW). From 1976 to 1978, the most recent
period for which detailed NCES data

:

3

are available, total graduate and under-
graduate foreign enrollment increased
at an average annual rate of 7 percent.
In general, the proportion of foreigners
was highes at the graduatedevel than at
the undergraduate level and higher also
in the sciences and engineering than in
the arts and humanities. . .

The largest proportion of foreigners.
enrolled in graduate SYE programs was
reported in engine##g—41 percent of
all engineeringgraduate studentsin 1979,
compared with 32 percent in 1975. The
mathematical/computer sciences also
showed a foreign student percentage
significantly apove the average, with
30 percent, up from 20 percent four years
earlier (chart 42j.

‘The continuing rapid growth in the

number of foreign students enralled in
S/E graduate courses in American in-
stitutions has presented problems both

““Nonresident Alien Enrollments and Degrees Are
Increasing” NCES Bulletin (NCES 80-305) (Washington,
D C.. Department of Education. 1980} Py

.33




for the students themselves and for their
host institutions, ¢specially in the case
of those from the ddveloping nations. A
1979 report by the National Association

all fields and at all levels, it is equally

. ‘applicable to S/E graduate students.

On the part of the sfudents, lack of

. sophisticated or even adquate equip-

ment in their home countries combined

with resistance to imported technology

on the part of their colleagyes who have

“nothad American training makeg their

adjustment to conditions in their tome

-countries more difficult. The institutions

are faced with the problem of trying to

adapt programs and courses originally

designed for American students toswit

the special needs of those from abroad.*

Arecent NSF report, Foreign Partici-

pation in U.S. Science and Engineering

Higher Education and Labor Markets,

gives some indicatign of the significance

of the growing numbers of foreigners

enrolled in American universities and

cblleges for advanced study in the

sciences and engineering. In 1979, one

of every five S/E graduate students and

dogtorate recipients was a foreign citi-

zen; in engineering the proportion was

*  one out of two doctorate recipients. If

- the trend continues and those students

on temporary visas acquire permanent

»  status, theeffect on the engineeringlabor

force could mean that by 1990 one out

of three engineers working in the United

States would be a foreign national,

\ compared to abo\t one out-of eight in
1979,

» 1 :

AN

« " Alurther discassion of these problems’is presented
1n National Association of Forergn Student Aralrs The
Relevance of U S, Graduate Programs 19 Foreign Students
for Developing Countries (Washmglon. D.C.. April 1979).
*'National Science Foundation, Foreign Participation
in U'8 Science tnd Engineering Higher Educgtion and
Labor Markets (NSF 81-316) (Washingtofi, D C  Supt of
Documents. 1+S Governmend, Printing Office, 1981)
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- part-time graduate s/e
enrollment at'doctorate-
grantmg mstltutlons .

\ P

In addition to the 224,100 S/E graduate
students enrolled full time at doctorate-
granting institutions, 97,700' were re-
ported asenrolled part time—up nearly 4
Yercent per year’since 1975. These
students représented 30 percent of all
S/E graduate students enrolled in doc-
torate-grantmg institutions in {979, up
only slightly from the 29 percent who
were réposted as part time in 1975 and
considerably less than their 59-percent
share of all graduate students in all
fields in 1979 (table B-48 and chart 43).

The 4-percent average annual growth
rate in part-time graduate enrollment
in the sciences and gngineering in the
1975-79 period was twice the 2-percent
average annual increase in full-time
S/E graduate enrollment. Between 1975
and 1979, part-time graduate enrollment
in all fields fell afi:n average annual
rate of .6 percent, compared with a

1-percent per year decline in full-time
enrollment (table B-49 and ghart 44).4

The distribution by field of part-time
graduate students differed sharply from
that of full-time students. Part-time
graduate students enrolled in engi-
neering made up the largest single group
with 30 percent of the total, followed
by the social sc1ences with 27 percent.
By contrast, 30 percemt of the full-time
enrollmentwasmthe ife sciences, but
only 21 percent of the paMt-timers. Those

vin the physical sciences made up 10
percent

" only 3 percent of the part-timers.

"Andrew | Pepin, Fall Enrollment in'Higher Education,
1979 (NCES 80-349) {Washington, D.C. Supt. of Docu-
mehts. US Government Prynting Office, 1980}, p. 4.
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were enrolled in the life sciences (38
percent) than in any other field. The
social sciences ranked second among
both sexes, with 24 percent of the men
and 33 percent.of the women enrolled
in this area g-llable B-50 and chart 45).
Because of the lack of trend data on
part-ime S, E graduate students by sex, it

Life sciences

Social >
sciences
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is not yet possible to determine whether G ";
the distributions of men and womenby sy o 2N
. - . .. ’;;?’WX—Q iad Sa SOOI
field are becoming more or less similar ,%ﬁf& f|1e1lzg/s fields? I e
. . . . o .t T o X
over time. Given the distribution of S ° %&%
employment opportunities among fields, ; b
however, it is likely that fewer students (al
* sclences @*@

of both sexes will make the social sci-

“ ences theifyfield of specialization, while Uite o
enrollment of both men and women in Social - sciences 3

such fields as.engineering and the
. mathematical/computer Sciences will
increase. Since ample{employment
opportunities inindustry are available

sclences

A ’, ’3 ST TR B
%Y Je e et R v
in these latter two fields, this1s apt to Shé Phsisatand o AR ;@@Mggm%% ;
" . _ , B M ationel Setincd Foamiian Voo w2 PR IE R R L R K
be ¢ven m)rc true for part-time students ; .;,vwa’f‘.’é%*%?% o & 2 i ;;%qf'%%% o ¥ -»f;%?gf%“& o
. than for full-time . & N SR IR N S (SR itk

s [y

E MC' N 3, 3 :) . ' .

Aruitoxt provided by Eic: - . .




——r—

~appendixes -

-2
v

. ' ) ’ {
A . - a. technical notes
e ‘b’ detailed statistical tables
o~ « c reproductlonofsurvey ' L
S : mstn{ments , fy 1979 ’
- ) ~




¢

techmcal
: notes

L

survey of scientific
and erigineering
expenditures at

. universities and .
colleges, fy 1979

On ]anuary 24, 1980, survey questign-
naires ‘'were mailed to 567 universities
' and colleges offerlng a doctorate or
master’s degree in the sciences and
engineering, and to all other institutions
with $50,000 or more in separately
budgeted R&D expenditures. In addi-
tion, 19 FFRDC'’s were surveyed sep-
arately. The institutions surveyed are
estimated to account for over 99 per-
cent of all academic R&D expenditures.
The criteria for establishing the survey
universe is essentially the same as in
FY 1977. :

The FY 1979 survey was conducted
ofa“full-scale” or long-form basisand
"followed essentially the same format
'used in FY 1977. In the continuing effort’
to provide statistical information of
importange to Federal and academic
planners, NSF modified portions of the
1979 questionnaire. The instruction and
departmental research item was deleted

and replace h a new optional item
on separately budgeted current fund
" exp for 8/E equipment used
i research projects. It was 1dent1f1ed

-

[

L~

as “optional” in order to provide a year's
leadtime to respondents to prepare for
any significant change or addition

the survey form. Accurate data on re-
search equipment are not readily avail-
able in most institutions’ central record-
keepmg systems and many schools could

not repond readily to this item in FY
.. 1979,'During the survey cycle, respond-

ents indicated these data would be
available in the future, since many
institutions are revising their record-
keeping procedures in compliance with
the new Federal reporting requirements
to provide more detailed inventory
records on SClelTh]flC apparatus.

In an effort to decrease the respondent
reporting burden, NSF conducted an
abbreviated or short-form survey during
FY 1978, mailed to doctorate-granting
institutions only. Respondents subse-
quently have indicated, however, that
since the record systems and computer
programs,used to respond to NSF sur-
veys had already been developed to*
supply all the data needed on a long
form, no real reduction in the burden
was achieved by alternating with a short
form. Therefore, NSF decided to resume
ise of the standardized annual form
for theg'entire universe and plans to
mainféin consistency to the extent
possible. _

At closeout of the survey in late July
1980, SLQ.msmutlons or 90 perceht of
the universe, had responded, including-

" 99 of the top 100 institutions. Table A-1

o ‘ 37

howsa distribution of the institutional
response rates by highest degree granted,
The final data tabulations are available
in Acgdemic Science: R&D Funds,
Fiscal Year 1979 (Detailed Statistical
Tables) (NSF, 81-301).

£ Y
Table A-1. Response rates to survey
of academic R&D expenditures by
highest degree granted: FY 1979

Highest Number Percent

degree | Number | ~of re- ot

granted -surveyed | spondents | total

Total...... 567 - 510 89.9
Doctorate ... 320 301 94.1
Master's ..... 179 152 84.9
Bachelor's ’

and no"

science

degree .... 68 57 83.8
Source' NationalScience Found

‘e

a

.

imputation for
nonresponse

Approximately 10 percent of the sur-
vey universe had not responded at the
survey closeout in July 1980. The com-

" puter program developed to estimate

data for these nonrespondent institu-
t10n31sreferredtoas ‘imputation” and

.
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isbased on key data elements reported
i)mthe institutions’ prior years' response,
when available. Each phase of the FY
1979 imputation process used detailed
sumimary data according to the respond-
ent institutions’ characteristics (highest
degree granted and type of control) to
determine inflatior or deflation factors.

- 7 These factors were applied torespond-

ents’ previous years data; however,
because 9nly doctorate-granting insti-
tutions were sutveyed in FY 1978, data
forall other ‘nonrespondent schools were
estimated based on inflation or defla-
tion factors applied to their FY 1977
respanses.

Table A-2 shows total and estimated
or imputed separately budgeted R&D
expenditures and the percentage of total
which was estimated.

In the absence of a reliable R&D
cost index, constant-dollar figures are
derived by using the, GNP implicit price
deflators calculated by the Depattment

of Commerce, as modified by NSF to )

reflect a fiscal year basis. Table A-3
shows the factors used in calculati
constant 1972 dollars for all years from
1972 through 1982.

'S .

response apalysis and
data quality

« NSF's effort toreduce the institutional
reporting burden of surveys by changing
to a biennial cycle utilizing an abbre-
viated form in alternate years failed tq_
glve any significant relief. Large insti-
tutions that responded to both the long
form and sHort form reported that little
if any reduction was achieved in the
reporting burden since most of these
schools had mcorporated into their

. systems the requirements for completmg
the long form. Notable response prob-
lems, however, arose for the smaller
nondoctorate schools, resulting in an
overall. lowermg of the response rate
and a slowdown in the timeliness of
responses. For example, during the
short- fm‘m cycre 1978, when only doc-
torate- grantmg mstltutlons were sur-
veyed, d response rate of 96 percent

was 8ttained, generally the same as in .

previous long-form years. During 1979,
however, when the full universe was
surveyed, the response rate dropped to
Qr percent, primarily as a result of the

4

«
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" (GNP) implicit price deflators used

=

[ 3
~” . .
Table A-2. imputation rates to survey
of academic R&D expenditures by

and Engineering Expenditures at Uni-
versities and Colleges should be ad-
highest degree .granted: FY 1979 dressed to JamesB. Hoehn or M. Marge

[Dollars in millions) Machen, Universities and Nonprofit
. . Institutions Studies Group, Division of

' Separately| Amount Science Resources Studies, National
Highest | budgeted | imputed | Percent Scienge Foundation, Washington, D.C.
degree | RaDex- | and/or | of total 20550 (202-634-4673). Data tapes for FY
grented _ | penditures| estimated 1979 and prior years may be purchased

Total ..... $5,183 $202 3.9 from:
Doctorate 5,093 183 36 Moshman Associates, Inc.
Master’s' ..... 69 13 18.8 6400 Goldsboro Road
B"::j'zgs . * Washington, D.C. 20034.
ocionce (301) 220-3000
_degree ... 21 © 6 28.6 )

Source National Science Foundation

survey of scientific
’ and engineering
- L personnel at
Table A-3, Gross national product UﬂiverSitieS and )
colleges, |anuary -

in the calculation of constant 1972,

v, - ' dollars in.this report : 1 980
L Year Factor._
1972 o 1.000 Survey questionnaires were mailed
1973 ...l L " 17044 in mid-February 1980 to more thart 2,200-
1974 . o 1.119 institutions of higher education and 19
1975 1231 university-administered FFRDC's. The .
::;S ::3; survey universe included all institutions
1978 oo 1.500 of higher education, including 2-year
1979 . .. ...l 1.628 institutions, that were identified by NSF
1980 ...l 1.767 = as offering degree-credit courses in
:g:; """"""""" ;-?‘1‘; either the sciences or engineering.
""""""""" * At the survey closeout date in mid-

Source Depanmem of Commerce, ad]usted to a fiscal-year basis
by the National S Foundatk \

September 1980, the survey population
included 2,247 universities and colleges
and 19 university-associated FFRDC's.
This adjustment reflected curricilum
modifications, i.e., addijtion or termi-
nation of S/E programs, as well as
. changes in the institutional population.
Of this total, 1,364 or 61 percent re-
sponded, compared with 79-percent
forms. When requested in 1979 to fill response rate for the previous full-scale
out the questionnaire, these resources .survey in January 1978. General ex-
were often no longer available. RWressmns of concern about “paper-
spondents from both doctorate-granting “work burden” related to the change
and nondoctorate-granting schools in-  froma short to along form and increased
dicated their preference for a stanidard, workloads of academic support staff
consistent format each year. Theréfore,  appear to have gontributed to the decline
NSF will no fonger use a short-form  in the response rate.
questionnaire with an abbreviated uni- Specific changes to the survey form
verse; the survey efforthasreturnedin  were madein January 1980: (1) Highest
1980 to the former full-scale data col-  earned degreés of professional S/E staff
lection procedure used through 1977. were requested by employment status
Additional questions regarding the rather than by function in which pri-
findings from the Survey of Scientific marily employed; (2) a question relatmg

declining response rates of nondoctorate
schools. NSF learned that the reason
for this reduction was that most of the
institutions which were nog surveyed
in 1978 had reallocated their personnel
and the time to complete the survey

38°
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to part-timé*employment of men and

* women by field was added; (3) the item

on technicians was deleted; and (4)
FTE's became the only measure of sep-
arately budgeted R&D involvement,
Even though the FTE concept provided
a more sensitive measure of academic
R&D involvement, many institutions
have indicated that their record# do
not readily yield data in this format.

The majority of nonrespondents in
1980 were small institutions. Of the 326
Ph, D.-granting institutions, only 56 were
nonrespondents, "Résponse rates are
shown in table A-4.

3
Table A-4. Response rates to survey

‘of scientific and engineering
_personnel by highest degree grapted:

January 1980 .

Highest. Number {Percent

degree Number of re- of

granted surveyed | spondenis | total

Total ..... 2,247 1,364 60.7 .
Doctorate ...| 326 270 82.8
Master's ....,. 320 282 88.1
Bachelor's

and no

science L™ v

degree ....| 1,601 812 50.7
Source RIS Found:

estimates for nonresponse .

In order to.develop national totals of
academic employment of scientists and
engineers, estimates were made by NSF
for institutions that failed to respopé
by the close of the survey in mid-Sep-
tember 1980, These_“imputatigns’ for
nonrespondents were based uﬁon key

item totals reported or estimated in the, ’

1978 full-scale survey cycle, Totals for
these institutions were inflated or de-

flated according to overall rates of °

changes reported by institutions at the
same degree level and type of control
(public or private). Detailed imputations
were then made on the basis of the
distribution computed for similar in-
,Stitutions,.a method that has been used
in the survey since 1977. )
The combined imputed and estimated
amounts totaled 69,600, or 21 percent of
the total academic S/E force (table A-5),
. The largest imputation rates occurred
for data collected on the number of
FTE scientists and engineers involved

. Aruitoxt provided by Eic:
W
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Table A-5. Estimated and/or imputed amounts for scientists‘and
engineers employed at universities and colleges:

N January 1980 * .
- FTE's
devoted to
’ separately
. Total budygeted
DRciplines Total Fulltime | Parttime | FTE's' | RaD
Scientistsand engineers, total’ . . 69,646 $1,653 19,661 76,287.7 13,981.3
v En‘(eers.total ...... veveeeeiine] 5919 4,233 1673 | 6405.1 | 15412
Aeonautical & astronautical |~ -

BNGINEOBIS . ... ovvrrrrrrrnnnnn 233 191 42 250.2 169.4
Chemicalengineers ......... - 283 218 " 65 365.4 124.8
Civileng!neers/. b < 1,031 746 315 1,022.3 142.2
Electricalengineers ............. 1,728 1,223 =505 1:672.0 429.4
Mechanicalengineers ........... 1,288 934 348 1,266.7 J193.0
Other engineers .»,...... [EETPE 1,622 1,154 461 1,733.5 B 4?2.4

Physical scientists,total ...7]........ 8,104 6,442 1,662 8.485.3 1./720.2
-~ —
Chemists . ..ocvvvnvneefinennnn.. 4,475 3,473 -. 1,008 4,638.3 739.7 «
_Physicists ............ b 2,918 - 2,408 511 .| 31284 751.3
¢ Astronomers .................. 51 44 | 7 92.0 41.1
Other physical scientists ......... 510 379 133 . 472.6 “161.1
Environmentalscientists, total .. ... .. 1,809 1,240 < 369 1,833.3 514.7
Earthsclentists . .i......oa.nnn... 1,282 1,006 284 | 13469 | 2345
Atmosphericscieftists . ... .. R 112 “ 79 33 96.9 - 453
Oceanographers ...,....,....... 181 137 44 337.3 202.1
Other environmentalscientists . . .. 19 1} . 8 3772 322
Mathematical scientists, total ..... ‘ 9,740 6,447 '3.285 9,223.4 622.8
- N : ‘ N :
MatheJmaticlans . 7,735 5,203, 2,526 7,275.7 ” 397.7
Caomputer scientists ............. 2,002 1,192 808 |, 1,869.7 225.1
Life sﬁbntlsts.total ................ 23,163 18,014 5,149 25,197.8 7,937.6
Agriculturalscientists .. .......... 1,456 1,179 277 1.803.7 540.4
Biologicalscientists ....... Caeen 9,590 7,769 1,835 |,10,324.4 3,068.1
Medicalscientists ............... 10,920 8,202 2,704 | 11,9115 4,162,1
. Otherlifescientists .............. 494 430 64 626.3 162.0
Psychologists.total ... ............ 7,060. 4582 \| 2501 | 6517.1 442.9
. Soclalscientists, total ............ 14,520 9,862 4,850 4 13,882.0 946.6
ECONOMISS . vvvverveeeeenn s s 2326 | 1384 | 35441 2973
- Sociologists .. ... [ T 4,246 2.?13 1,429 39829 . 2249
Political scientists ............... 3,221 2,357 861 3,188.6 166.2
Other socialscientists .. ... ... 3315 2,317 998 3,049.4 258.2
*Fuli-time-equivaients % "

SOURCE. National Science Foundauo;\

in separately budgeted R&D activities,
Imputations and estimations accounted
for 25 percent of the R&D-engaged FTE
total. During the last four survey cycles,
steady improvement has occurred in
the reporting of research involvement
of S/E professionals, as universities’,
record systems have evolved to provide
these data by field.

Beginning with the January 1979 sur-
+ vey, a 2-year cycle alternating short and

long forms was initiated, Items on sex
.

v

[ !

R
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"and degree.level were deleted in the

short-formyears, The long-form/short-
form cyele failed to lower the overall
reporting burden of institutions, and in
fact caused a disguption at many small
institutions, restJting in an overall
lowering of the réspense rate and a
slowdown in the yubmission of re-
sponses, For®xample, the response rate
during the January 1978 short-form
survey cycle, which was mailed to 320
doctorate-granting institutions only, was

A7
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83 percent, ahout the samg rate as
reported. in the prior long-form year.

During the 1980 long-form survey cycle, *

however, the response rate dropped to
61 percent. This decline was primarily
aresult of a dropoff in responses from
nondoctorate-granting institutions
which had not been surveyed during
the preceding short-form year. In tracing
the reasons behind tkis decline, NSF
staff learned that during the January
1979 survey, most of these institutions
had reallocated their personnel, and
in many of these‘\institutions_. staff re-
sourceswereno longer available when
the January 1980 questionnaire arrived
on campus.

Respondents at doctorate-granting
institutions, which were surveyed in
both the long-form and short-form years,
indicated ‘that no real reduction had
occurred in their reporting burden, and
although no significant decline’in re-
sponse rate occurred among doctorate-
granting institutions, these schools gen:
erally indicated their preference for a
mare consistent survey fermat each year.
NSF will.merefore no longer use a short-
form questionnaire with an abbreviated
universe for the S{E personnel survey;
the survey effort will return in January
1981 to the former full-scale, long-form
data collection effort used through 1978.

Requests for additional information
concerning the personnel survey fihd-
ings should be addressed to Mr. James

. Hoehn or Mrs. Esther Gist, Universities

and Nonprofit Institutions Studies

Group, Division of Science Resources.

Studies, National Science Foundation,
Washington, D.C. 20550 (202-634-4673).

Data tapss for January 1980 and prior )

years may be purchased from: .

& * ‘Moshman Associates, Inc.
™ * 6400 Goldsboro Hoad
", Washington, D.C. 20034
(301) 229-2000

v

survey of graduate
science students
and postdoctorals,
fall 1979

L

Qpéstionnaires for the fall 1979 sur- "4, Doctorate .............
vey were mailed to 437 reporting units,

at- 322 doctorate-granting institutions
)

\e

~

and to 315 master's-granting institutiogs”

by January 4, 1980. The closeout dta
for survey response was-]July 9, 1980,
by which time all but 14 institutions—6
doctorate-granting institutions and 8
master 's-granting—had submitted re-
sponses. » :

_imputation for nonresponse

-

)

L =

In order to arrive at universe totals,
data were estimated for institutions or
departments which failed to return
questionnaires. Item totals for whi\ch
the institutions were usable to provide
data were egtifnated on the basis ofthe
institution’s response in the previous
survey, inflated or deflated by a factor
derived from those departments of the
same degree.level and type of control
respondthg to both surveys. Detailed
data within the iteri were then imputed
on the basis of that department's pre-
vious tesponse. The response rates at
the institutional and departmentgl
level are shown in table A-6. | ;

The responding departments ac-
counted for almost all the graduate
students and postdoctorates included
in the report; estimates made up only
3 percent of the total. Table A-Zshows
the proportion of the total shown in
this publication which was imputed,
by level of institution (either dactorate-
or master’s-granting), for S/E graduate
students and for postdoctorates.

expansion of the survey
'system-

'One factor contributing significanty
to the difficulty of comparing current
data with prior years' data lies in the
gradual growth of the universe of the
survey system. The present Survey of

&

~

Graduate Science Students and Post-

doctorates is an outgrowth of the de-
partmental application forms which
were filled out as part of NSF’s Graduate
Traineeship Program between 1967 and
1971. Completion of these Departmental
Data Sheets was required of depart-
ments participating in the program. In
1972, the survey coverage was expanded
to include all S/E -departments in all*
doctorate-granting institutions, and in
1975 ah abbreviated questionnaire was
designed to ga‘ﬁfer data on S/E depart-
ments in master's-granting institutions
as well. In 1978, the short form wa’s sent
to doctorate-granting institutions only; ]
in 1979, the short form was discontinued
apd for the first time the same data
were cqllected for all graduate S/E
departments, whether in doctorate- or
master’s-granting institutions. The surs_
vey therefore provides only partial data
on master's-granting institutions for 1975

.through 1977 and complete data tocom-
" pare with doctorate-granting institutions
beginning in 1979.

response analysis and ° -
" data quality

«t .
To detérmin’e the accuracy of the

' reporting in thefsurvey series, two

studies have been conducted in rec&nt
years. The first of these, in 1974, con-
sisted of a series of personal visits and
structured interviews at 120 S/E depart-
ments in 30 institutions;' the second, in
1978, consisted of campus interviews at
45 major research universities. Both,of
thése. studies indicated that records

_*needed for institutional respdnses to

'Westal, Inc.. Assessmen! of Coverage. Copsis(ency
of \Reporting and Methadology of the 1973 Graduate
Science Student Slﬂ;porl Sutvey: A Reliability and
Validity Study. [Rockville. Md., 1975).

Table A-6. Institutional and departmental respdnse rates to the survey-
of graduate science :students and postdoctorates by highest

14

. .degree granted: Fall 1979

s *

. Institutions Departments

Number | Number of * Percent Number | Number of | Percent
Type of institution surveyed | respondents | of total surveyed |.respondehts | of total

Total............... ' 637 " 623 97.8 | 9,815 9,465 9.4

: 322 316 | 981 8,363 8,070 96.6

Master's ..... S E 315 . 307 97.5 1,452° 1,395 95.5

SOUAGE: Nati [;‘ » Foundati
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Table A-7. Proportions.of totals imputed, by highest degree granted and enroliment status: 1979 _

the GSSP _survey are *much more de-
centralized than those of the expendi-
tures or personnel surveys. Question:

"naires are filled out primarily at the

department level, where data on sources

.of support of graduate ‘students and

postdoctorates are-most likely to be

-avallable The level of accuracy, how-

ever, may vary considerably from de-
partment to department, even within a
given institution.

Since 1978, institutional personnel
have ihcreasingly been brought into the
data editing phase of all three academic.
science sutveys as well as the Survey
of Federal  Support to Universities com-
puter-genérated “Institutional Profiles.”
The re$pondents are given the oppor-
tunity to make modifications or cor-
rections not only to the current year's
data butalso to the data shown for earlier

@

P -

years in the survey series. The trend
data shown in the currerit repoit, there-
fore, supersede totals published in
previous reports.

Requests for additiona!l information
concerning the Survey of Graduate

.Science Students and Postdoctorates

should be addressed to Mr. J. G. Hucken-
pahler, Universities and Nonprofit In-
stitutions Studies Group, Division of
Science Resources Studies, National
Science Foundation, Washington, D.C.
20550 ¢202-634-4673). Data types for fall
1979 and earlier years may be purchased
from: * - -

NSF Surveys
Abt Associates, Ino.
Wheeler Street
nbridge, Massachusetts 02138
(617) 492-7100

e

b 4
. NE S/E graduate students
.Total @ Full time Part time -Postdoctorates )
Highest Number | Percent " | Number | Percent *| Number | Percent Number | Percent
> - degree Total {reported [imputed | Total | reported|imputed | Total |reported}imputed | Total |rgported|imputed
All institu- . ) - | . h
tions ...|375,267 | 363,970 | 3.0 }243,331| 237,057 2.6 |131,936| 126,913 | 3.8 18,639 | 18,003 | 3.4
- 4-;\‘ ' 4
¢« Doctorate-- . . v - .
o granting ..|321,770:{ 312,19t | 3.0 |224,057} 218,500 2.5 97,713 | 93,691 41 18,589 | 17,958 3.4
= ‘. Master'ss -f = | -
. granting . .| 53,497 ‘51f779 v 3.2 19,274| 18,557| 3.77, | 34,223| 33,222| 2.9 50 50|"* .0
SOURCE. NationalScience Foundati ' T, .

the data user guide

In order to inform potential users of

the types of institutional dataavailable
through the- multi-survey data base,
Moshman Associates, Inc., has.devel-
oped and periodically updates d ““Data
User Guide.” Copies of the latest &dition,
dated January 1980, and the January
1981 Addendum may be obtained free
of charge by writing to: -

; .g\\\

Universities and Nonprofit
Institutigns Studies Group

Natjonal Science Foundation
oom L-602 .

1800 G Street, NNW.

Washington, D.C. 20550
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statistical tables

R&D Expendituiee:-

I

Y

. B;12. Total arfd federally financed capital

B-1. National R&D expendltures by B-21. Full-time scientists and engineers
sector:1972-81.......:.0......... expenditures for scientific and employed at universities and
B-2. National basic research expendi- - engineering activities at universities .~ colleges by field of employment and
tures by performer: 1972-81 and colleges by science/engineering sex: January 1974-78and 1980 ... .. 49
- . T field:fiscalyears1972-77and 1979.. 45 : ;
B-3. _ R&D expenditures at universities : ) B-22. Full-time scientists and engineers
T and colleges by character of work: .B-13.. Total and federally financed capital employed at universities and °
s | fiscalyears1972-79 ............ ’ expenditures for scientific and * colleges by control and level of
’ oo engineering dctivities at universities attainment: January 1975-78
B-4. Fegefal'l obllgtfatlons to universities and colleges by control: fiscal years and1980 .........ooiieennnn.... 50
~~ and colleges for research and 1972-77and 1979 ................. 45
development by agency and broad R B-23. U. S\sc:entlzts ahd engineers by .
. gclen e, /englneerlng fleld: fiscal . . ) seki1974-78 ... ... ... ...l 50
year1979 .. .... e i SC|ence/Eng|neel’|ng B-24. Full-time sclentists and engineers
B-5. R&D expenditures at universities _ . Personnel : employed at universities and
and colleges by source: fiscal . colleges by typ® of institution,
years1972-79 ... .. .ouionnn..) \ B-14. Scientists and engineers employed control, and sex: January1980 ... 51
B-6. R&D expenditures at univerdities in universities and colleges by B-25. Part-time scientists and engineers
and colleges by source of funds scl_encefenglneerlng field and employed at universities and
character of work, and sclence/ tatus: January 1973-78 and 1980.. 46 colleges by typeJof lnslltl:gog. ,
engineering field: fiscal years B-15. Doctorate recipients In sclenoe and . control, and sex: January 1980 ...r. 51
1972-79 . .. e : englneering byfléld June 1972-79 . 46 B-26. Unemployment rate of U.S. scien-
B-7. Federally financed R&D.expendi- B-16. Scientists and engineers employed . - tists and 81"99;388"3 by sex: 1974, 52
tures atyniversities and colleges at universities and colleges by type 1976,and Ty errreenee .
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TABLE B-1. — NATIONAL m PENDITURES BY SECTOR: . ) .
- 1972-81 (EST.) .
‘(DOLLARS YN MILLIONS) ' ’

- * .

' .
. i ’

, FEDERAL NONPROFIT
. YEAR . TOTAL GOVERNMENT ! INDUSTRY |INSTITUTIONS .
: B - UNIVERSITIES Assoc;nso

. AND COLLEGES

L [ a N 5

ACADEMIC SECTOR v

- - , .

1972 ....o0iee.y $28,429 $4,542 $19.552 $952 - $2,630 ~3$7153
19; s 4,709 . 21,249 - 1,006 2,884 817
4,861 22,887 1,178 3,023 865
35,169 5,310 24,187 1,276 3 409 . 987 |
- 38,935 . 5,688 26,997 1,376 3 727 . 1,147
42,923 »053 29,928 1,495 ,06 1,384
1672 4,614 2/ 1,717 £

. 1
9 ieansens . b 1 1
1980 (PRELIM.) .... 61:127 8,052 42,750 ‘ 2,175 5,950 2,200
o) e 69,065 2, 6,300 2

- 1981 ES \ seves -~ 8,965 49,150
) . .

R ’ <. é; FEDERALLY FUNDED RESEARCH AND DEVELOPHENT CENTERS. —

ESTIMATE BASED ON DATA COLLECTED FOR DOCTORATE-GRANTING INSTITUTIONS ONLY.
OURCE: NATIONAL SCIENCE FOUNPATM .

. N : . . \ )
- ' TABLE B-2. — NATIONAL BASIC RESE?E(S:!_I’! EXPENDITUR"S BY PERFORNER. .

(DOLLARS IN MILLIONS) TN . . )

@ .

. - | FEDERAL “uNIveRsITIES
YEAR. ~ ¢ TOTAL GOVERNMENT | INDUSTRY AND ALL OTHER .
~ - N COLLEGES 1/

L4 N

1972 tovvvenna.. .l 83,788 $584 $593 $2,022 $589 -
1973 tivqevnnnnanit 730924 586 €31 . "2,053 654 ,
1974 ...l 4,207 €64 €99 154 690 .

) . 1410 734
553

NN
-
o
N
w

738 819
5,485 |\ 867 911 V7
.165 2/ 1,
1552 1,39 . .
H 8,132 .1,09 1,350 4,065 1,620 -
\ o 872 | 2 1, 1560 4,300 . 1,750 .o .

» -g; EXCLlDES FEDERALLY FUNDED RESEARCH AND DEVELOPHENT CENTERS (FFRDC'S): N

.
-~
-
=
-l
.
-~
-
Q
N
~on
laded
-
s
o
(]
W W

ESTIMATE BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY. D '
OURCE ¢, NXTIOMAL SCIENCE FOUNDATION . '

T L

P S

. o . . ¢ . »a .

- ’ & i .
€ . s TABLE B-3. — R&D EXPENDITURES AT UNIVERSITIES AND COLLEGES ‘
e BY CHARACTER OF WORK: FISCAL YEARS\1972-79 ‘e - b

. (DOLLARS IN HILLIONS) N

- - 1’

f , ‘ BASIC RESEARCH "1 APPLIED RESEARCH AND )
: . : DEVELOPMENT 0 -
N ~FISCAL YEAR & ,

¥}

4 - : | CURRENT | consTaNT 1/! CURRENT | CONSTANT 1/ ' -

1972 .. chiennnnnna ™o 82,022 $27022 $608 $608
' M r * 1973 ieeveieecennsy « 2,083 1,967 831 796 .
1974 ..tecienanenns 2,154 1,925 869 777 . ’
- T915 cieniiennnnns 2,410 1,958 9 812
%37'? csessestananen 2,548 1,935 . 1,180 896 ‘ .
s 1978 2/cevceneennns 3,165 Y 2,110 1,449 966 , -

- —— . <279 LLLallllllll 3,552

B . ) / BASED ON GNP IHPLICIT “PRICE DE LATOR IN 1972 DOLLARS. °
/ ESTIMATE BASED ON DATA COLLECTED FROM, DOCTORATE-GRANHMSTITUTIONS ONLY.
OURCE: NATIONAL SCIENCE FOUNDATION -

39
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. TABLE B-4. — FEDERAL OBLIGATIONS TO UNIVERSITIES AND COLLEGES FOR RESEARCH AND DEVELOPHENT
d i BY AGENCY AND BROAD SCIENCE/ENGINEERING FIELD: FY 1 o
(DOLLARS IN THOUSANDS) AN |
’ L ;S’ | enviRon- IMATHEMATI-! ~ OTHER
» AGENCY TAL, ALL!ENGINEER~ ! PHYSICAL | .MENTAL ICAL & COM- € IpsvchoLocy! SOCIAL !SCIENCES,
- ING SCIENCES | SCIENCEs | PUTER | scrPNCEs SCIENCES |  N.E.C.
SCIENCES .-
1]
. ~ A yo- .
TOTAL, ALL AGENCIES ........!83.846,321! $570.459! $s50.653! $337.233 3@.999 $2.010.970! $90.998! $207.001! $108.908
DEPARTMENT OF AGRICULTURE . b 193,842 74710 1813 1,866 390! 146,53¥ ol 26,453
DEPARTHENT OF COMMERCE . 1 Ti58s3 2,402 ‘20012] 37582 338 408 0 2,828 83
DEPARTHENT OF DEFENSE .. .1 s2817200. 352,874 530166  35°147! 19,157 3,995 5,684 ss0! 18,157
DEPARTMENT ‘OF ENERGY o 2560389l “agle77!  109136! 65’391 370! 21’091 o794l * go2 2028
ENVIRONMENTAL PROTECTION AGENCY .| 460,898 3,990 5894 120339 264} « 30907 ol '+ 875 61629
DEPT OF HEALTH, EDUCATION, ¢ . - .
b HCURARE. TOTAL CATION, ¥ 1y, 965,781) 36,317 51,295 0 6,409! 1,624,560!  70,490! 120,822! 55,888
NAT'L INSTITUTES OF HEALTH ....! 1,720, 254l " 32,0091 43,39 0 4,307} 1,552,633]  33,776!  10,932! 43,198
OTHER HEM o .vevsennncnncenernns) 245527 o278 . 7926 ¢ 0 2102}, "771,927]  36,714)  109)8%0)  12)6%0
DEPT OF 'HOUSING & URBAN DEV ..... 3,976 !* 0 0 0] 0 ol <3,976 0
ARTHE 35,315 10,036 1000} 12,124 1,863 8,427 67 1788 0
27,979 250 ol . ol 25 350 0 2'379! 0
11,118 0 0 0 ol 1'ns! . o
137'2180  24,53! 58,573 40,159 1,490 8,762 677 149 2,848
. 561,320] 72,394 186,965! 129,621!  39.624! 102)684 9,286/  33,471!  17)275
N 6,485 1,755 Lanl 3110 LR 55! 0 0
DEPARTMENT OF TRANSPORTATION ....!  11,430]  11)430 | 0 0 . o} S| °o
SOURCE: NATIONAL SCIENCE.FOUNDATION \ ‘ o .
. . . B .
‘ o . .. L R
. . a
/ v N - . - “ \' -
) TABLE B-5. — m.o EXPENDITURES AT UNIVERSITIES AND COLLEGES . .
. ) Y SOURCE: FISCAL YEARS 1972-79 , w e
w ) . _ (DOLLARS IN MILLIONS) .
* -
- - N
. - . TOTAL ‘ FEDERAL NON-FEDERAL .
FISCAL YEAR .
. CURRENT | CONSTANT 1/! CURRENT | CONSTANT 1/! CURRENT .! CONSTANT 1/
u ? . . . \
: 1972 coovennnain, )l $2,620 $2,630 $1,795 $1,795 35
. 1973 Looiiiiiiiiel 3lees 2762 1,985 1,901 899 |- ge1
1974 Sooiiiniiiniill 303 20702 2,032 1,816 991 ,
1975 S2lll 37400 . 20769 2,288 1,858 1,121 911 .
Toze LI 3 27830 2)51 1,907 1,215 923 .
X 7 soalliiininb o $063 2,890 2,729 1,941 1,33 99 .
B 1 B OCItttttnd B 41 30076 3 2,038 1,557 1,0
1979 S.ilLiin 5.:933 30184 30432 2,108 11751 1,076 i
’ - d -
L. / BASED ON GNP IMPLICIT PRICE DEELATOR T 1972 DOLLAR .
7 EATIMATE BASED ON DATA COULECTED FROM DOLTORATE-GAANTING JINSTITUTIONS ONLY.
OURCE: - NATIONAL SCTENCE FOUNBAYION Y
- “'&t L] -
: ) »
. - At
. ‘ - . s
o - ‘ . ' 4 -
1 < 1]
2 “ L >
4 ~ ¢ -
~ I',
. : N\ -
. Fe .
. . 45 .
. Y T
ah ) -
(£ ’

- - . .

£
2 .




™ ' L

. TABLE B-6. — RLD EXPENDITURES AT UNIVERSITIES AND COLLEGES BY SOURCE OF uuos CHARACTER OF HORK, ’
: . AND SCIENCE/ENGINEERING FIELD: FISCAL YEARS 1972-
) C . . (DOLLARS IN THOUSANDS) - !
- . , )
SOURCE, CHARACTER, AND FIELD ; 1972 1973 | 1974 1975 1976, 1977 1978 1/ 1979
. ‘ L
' TOTAL tvvenntnnnnneen.. 152,630, 442182,883,958 183,022, 642153, 408,616 183,727,286 84, 063, 233184, 614, 053 $5,182,729
SOURCE OF FUNDS: , - o ' ©on

FEDERAL GOVERNMENT ......i....; 1,795,045' 1,985, 386 2,032,204, 2,287,344, 2,511,603; 2,729,181, 3,056,875, 3,431,538
‘- STATE_AND LOCAL GOVERNMENTS .. 269.582 "29% ,572 306,881 331,642 363,024} “’'373,192 413,54 “7, 11
) INDUSTRY . seseseserenes 83,96 123,113 138,789, 169,598 193,794
INSTITUTIONAL FORDS .00 00 4ues 04.78 318 289 369,689, 417,453 444,994 507,539 614, 96 *716,241
ALL OTHER SOURCES .....ccovnns 86,613 201,743) . 217 1915 258,689 284,552 314,532 359,069 373.845 .
) »

“CHARACTER OF WORK: o ,
BASIC RESEARCH ... occovvveeees] 2,022,150] 2,053,140] 2,153,952] 2,409,819] 2,547,578) 2,795,148 3,165,036! 3,552,074

-
'.
'.
=3
O W
D
4
\n
-
-
w
s
o
[
-
-l
o
0o

\n
B

N APPLTED RESEARCH & ;
. DEVELOPMENT ...............| 608,202] 830,818]. 868,690 998,797! 1,179,708! 1,268,085! 1,449,017! 1,630,655,
FIELD: v - )

14 ENGINEERING ..onvvvvvrenninnns 341,362, 333,129 346,905 380,970 431, 735 498,473 601,062 715,454
PHYSICAL SCIENCES cevvvvnnnnns ‘ 324,222 328,262 .333,479 352 + 327 379,429 427,319 432 23% 559,566

- STRONOMY sressssressnsins 21,596 24,114 24,427 611 26,29‘ 32,361 39,026
CHEMISTRY L 108,122 113,687 115,717 120,726 . 140,153 163 628 182 4287 204,062
P PHYSICS ...ioivncesnncennnas 159,067 167,013 169,250 173 538 183,067 201 330 234,742 275,630 e
— - . OTHER. N.E.C. covlivnnennnns 35,437 23,448 24,025 29,452 29,915 30,000 41, 1329 40,793
. ENVIRONMENTAL SCIENCES ....... 189,021 209,385 235,072‘ i'4.‘55,079 ' 286,887 317,507 377,548 429,129
° NATHEMATICAL/CONPUTER SCIENCES 69,322 72,741 76,709 85,319 86,997 106,579 124,597 145,087
ﬁ‘ S@/eeeinns - 35,657 39,202 45,600 4 505 55,177« 66,933) - 79,450
s THENATICS 2/. .ee . -y ., 371,084 37,507 39,719 42, 492! 51,402 57,664 65 637 ‘
” l,_IFE SCIENCES Ustitneis sy 1,329,320, 1,529,808, 1,631,778} 1,901,100; 2, 101 6291 2,257,381, 2, 535 329 2,814,824
AGRICULTURAL '$CIENCES as.. . 227 079 276,870 347 V514 383 855 2,868 460,647 662 565, 1697°
8IOLOGICAL SCIENCES .....7. “3,473 556,676 510 210 630 263 710,657 771,096 857,969 949, ,993
* NEDICAL SCIENCES sesssssses 594,574 645,709 716,080 811,524 897, 1376 950,907} 41,093,499! 1,214,442
\ OTHER, N.E.C. ............. 64,194, 50 553 57 974 75,458 80 728 74,731 86,199 84,692
* Y PSYCHOLOGY v\vevvrnennrennnnns 69,188 73,742 74,236, = 79,872 27,887 84 5}7 89,035 99,732
- N ¥
N SOCIAL SCIENCES Sevessssensney 202,792 231,115 240,617 256,114 262,260 265 828 274,723 290,057
seaserssesnay 45,784 47,628 47,685 55 936, - 765,440 71,383 78,927 85,415 R
POLITICAL SCI ENCE < 21,396 25,504 27,017 29,336 28,353 32,167 35,869 39,029
STOCI LOGY et . 58,451 61,514 63,447 68 155 66,240 61 119 65,804 72,669
k . OTHER, N.E.C. .... .o 77 161 96,469 102,468 102 ,937 102,227 101,159 94,123 92,944
\ ! ” . ) OTHER SCIENCES, N.E.C. .......{. 105,215 105,776 83,846 99,835, * 100,462 = 105,629 1;16,478 \128, 380
/  ESTIMAT E 8ASED ON DATA COLLECTED FROM DOCTORATE—GRANTING INSTITUTIONS ONLY. .
/ N SEPARATELY AVAILABLE PRIOR 70 1973, :
. / ESEIMATED FOR 1972 AND 1973 ASED ,ON DATA COLLECTED IN 1974.— * . -
OURCE: NATIONAL SCI ENCE FOUNDATI ,
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TABLE B~7. — FEDENALLY FINANCED R&D E

. 4

~

XPENDITURES AT- UNIVERSITIES AND COLLEGES

AND SCIENCE/ENGINEERING FIELD: FISCAL YEARS 1972-79 ~

(DOLLARS IN TWSANDS)

LY

BY uwucrq OF NORK

1976

CHARACTER .AND FIELO 1972 1973 ‘1974 1975 ‘1977 1978 )/ 1979
TOTAL ..ovvvevnnnnnnnnnsnns $1.795,045.81,985,386:$2.032,204 S?LZG'I.BM $2.511,603,%$2,729.181:$3,056.875 $3.431.538
CHARACTER OF WORK: . - .
BASIC N‘ESE ARCH A 1,420,164 1,453,916,°1,523,115; 1,695,212 1.!‘1.027 2,008,640; 2,261,907 2,517,992
APPLIEO RESEARCH A : N . : M
OEVELOPME| 374,881 531,470 509,089 . 592,632 670,576 720,541 794,968 913,546
FIELD:- . ‘ ' ]
ENGINEERING ....oovvvvennnenns 252,876 238,139 239,346 259,384 290,519 336,725, - 407,487 474,866
PHYSICAL SCIENCES [N veses 261,010 268,368 270,211 285,026 305,413 342,718 392,304 448,992
ASTRONOMY ......... 16,452 17,697 17,1 01 19.52b ~18,351 23 230 26,349 26,862
CHEMISTRY ......... N 86,560 88,703 92,726 107,871 125,389 137,959 154,031
PHYS ICS 145,425 146,525 249,883 6,104 171, 910 199,161 236,872
OTHER, N.E.C. ...ccvevennnn. ,698 1! 686 - 17,882 22, 3,087 22,1 8,835 31,227
[ 3
ENVIRONMENTAL SCIENCES E [N 138,719 157 551 168,495 180,655 211,566 238,240 274,7% 307,493
MATHEMATICAL /COMPUTER SCIENCES 51,938 ~ 53,68 58,107 65,108 65,808 d7!, 178 85,344 ‘94,534
- COMPUTER SCIENCES 2/....... . - 2b 929 - 28, a3t} « 33,880 - 32,92 37,546 kl,!lb ¢ 45,491
NATHENATICS {2 .- 2 ,756 29,326 31,228;. ' 32,882 40,632 44,130 49,043
LIFE SCHENCES ....... . 863,109 1 Olb 5!5 ’ ,8 1,238, 006 1,380,818 1,473,460, 1,624,882 1,810,729
AGRICULTURAL SCIENCES 3/. .e 7!,31 101,417 112 86 * 122,5 132 772 14 5 070, 168,849
BIOLOGICAL SCIENCES ....... 311,997 39! 62! 365,7 57 1 2,1 574 605 626,910 690 !05
MEDICAL SCIENCES ..........;~ 438,093 486, 045 543,663 613 785 617,509, - 712 327 791,067. !90 612
OTHER, N.E.C. ..cvvvvnnnnnn 34,706 35,539 42,027 5# 2 IF 58,627, - 53, 756 61 835 60 .“3
PSYCHOLOGY ...ccvevennnncnnnss 53,555 58,600 58,547 61,232 59,36\9 63,996, 72,256
SOCIAL SCIENCES .....0000vvu.. 111,215 132,420 136,824 141,344 . (138,263 » 445 153,674
ECONOMI 20,440 22,683 22,217 26,971 329,132 37,103;, 40,641
POLITICAL SCIENCE 8,387 10,363 11,894 12,283 11,966 15,888 8 4527
OCIOLOGY .ovvvevnnennnnons 34,84 40,480 41,27 < 45,044 41,115 »59
OTHER. N.E.C. sessesicagees 47,546 ~ 58,89 61,437 10481 ' 56,08 “.§57 b7.!k2
- OTHER SCIENCES, N.E.C. ....... 62,623 62,038 47,866 . 57,089, °, 59,847 58,007 67,623 68,99%
ESTIMATE BASED ON OATA COLLECTED FROM DOCTORATE-GRANTING INSTI‘I'UTIONS ONLY. -
NOT § EPARATELY AVAILABLE PRIOR 9 > . ,
ESTINATE 0 FOR 1972 AND 197 BASED ON DATA COLLECTED IN 1974.. .
NATIONAL scm«:E FONDATT - .
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A
L . A TABLE RXD EXPENDITURES AT UNIVERSITIES AND COLLEGES .
. - « BY IHSTIIUTIONAL CONTROL: FISCAL YEARS 1972-79

v (DOLLARS IN MILLIONS)

: - Lo ’  pusLIC I PRIVATE
. "FISCAL YEAR .
i 1 cuRReNT CONSTANT 1/ |  CURRENT | CONSTANT 1/
$ 3/ $ ‘ ’
1,621 1,621 1,009 :
1,806 1,728 17080 1:824 .
. 1,912 1,709 1110 992
. 2,181 1,772 . 1,227 997 ‘
. g 2,409 1,829 1,318 1,001 -
. 2,621 1,864 1,482 1,026 , .
PR . 2,997 - 1,998 1,617 1,078 ¢
> : 30366 2,068 1,816 . 1118 )
' ) . BASED ON c;ﬁ INPLICIT PRICE DEFLATOR IN’1972 DOLLARS. . .
K - ) ESTIMATE BASED ON GATA COLLECTED FROW DOCTORATE-GRANTING | _ ; 3
! souncev T ToMAL Y Ence coumoaTIoN ® ! . s
- R . N e " . .
i 3 : g r . -
* ’ L] ‘' ’
x ¥ ~ .
. 4 . y
. ABLE B-9. — R&D EXPENDITURES AT UNIVERSITIES AND COLLEGES, BY SOURCE OF
) N/ runns cmuucrsn OF WORK, AND INSTITUTIONAL" CONTROL: FISCAL YEAR 1979 ,
- . (DOLLARS IN MILLIONS)
4 ) -
. /? A SOURCE AND CHARACTER OF WORK TOTAL , PUBLIC PRIVATE
. 2 ! ° Y
. - . %
. . TOTAL ceovvvennivnnnnnnnn] 88,283 ! Shace | "s1im16 L
. * SOURCE OF FUNDS: '
e . FEDERAL ... 3 432 2,042 © 1,389 °
NORFEDERAL .. 1,950 1,324 27 . .
, e “CHARACTER OF HORK: ot - ' . i N
f., " BASIC RESEARCH ..svvunnenne...! o 3,562 . 2,105 " I i 447
- . Cas APPLIED RESEARCH AND o
o . DEVELOPHENT +.vvcovnenseens 1,631 1,22 | 369 _ |
. . . - _ :
SOURCE: NATIONAL SCIENCE FOUNDATION : ' , |
i . o - * . . . e ..
Lo
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TASLE 8-10. —— RAD E PENDITURES AT UNIVERSITIES AND COLLEGES .
BY GEOGRAPHIC DISTRIBUTION: FISCAL YEARS 1972-77 AND 1979 1/

- (DOLLARS IN THOUSANDS)

NS

DIVISION AND STATE 1972 1973 1974 1975 1976 1977 1979 .

- TOTAL, ALL INSTITUTIONS ... $2,630,442,$2,883,958153,022,642193,408,616!83,727,286!84.063,233!5,182,729
WEW ENGLAND'..................| 280,755| 279,31] ~ 292,585| ~329,736| 361,316] 403,153] 523,507

1 %zECTICUT 54,010 53,586 54,482,/ 62,673] ° 71,59 79,348 103,870 -

e n s . 5,985 6,688 7,115 8,759 91632 9,937 12,593
. MASSACRUSETTS™ 377, -1 1s8,085)  1893172)  202)277]  2217922!  2397793!  265'490!: 344’984
- NEW HAMPSHIRE .. . 76591\ " 8,774 7,273 10,063 11,963 13,705 17,890
RHODE ISLAND ........ . 17647 13,869 13,565 15730 16,166 21,543 30,229
VERMONT .ovvvnnnnnnnnnnnnns 6469 ~ 71272 7,873 10,580 . 120147 13,130 14,031 .
HIDOLE ATLANTIC ..............| 485,200] 530,807) 549,495! ©608,774! 650,778 697,917} ‘364,925 ’ .
NEN JERSEY ...........oovnn] 246,475 49,201 54,453 55,8050 54,321 59,040 76,955 . 4 |

YORK 'ovoevvinnnnmennns 309,110, 348,891 344,506 389,842 409,314 436,836 538,533
PENNSYLVANIA 129,615 132,715 150,536 163 127 187,143 202,041}, 249,437

EAST NORTH CENTRAL .......,... 428,537 475,258 489,617 566 205 586,629 628,625 815,277 '

. ILLINOIS ....... 123,525 133,321 142, 165 150,071 162,512 174,328 218,253

INDIANA 51,160 54,881 57,67 63,947 68,516 69,570 89,676
97,837 112,375 108.047
72,734 77,156 82 153 93,963, 108,391 121,230 162,108
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,ulsoousm 83,281 97,525 99,596! 110,285! 109,387! 116)524! 1447945 ’
* WEST NORTH CENTRAL ...........; 219,686 219,641] 236,760) ) 263,966) 292,494! 321,789! 397,979 - ya
¢ ) I coeeenn 30,690 36,361 40,026 47,069 52,374 ,830 77,602 /
) 28,043 31,310 33,231 30,687 34,334 1939 43,215
o . 49,768 54,571 61,185 70,256 75,590 83,088] 106,547
. . 78,493]  €5,555 67,391 74,226 81,309 88,176!° 104,831 | .
. 19,830 18,316]° 20,687 24,882 28,305 30,820 40,746 -
. 5,884 6,701 7,506 10,111 12,790!.  13,5261%  15)424 N
. SOUTH DAKOTA .... . 6,978 6,821 6,734 6,735 7,792 8,410 ~ "9]614 \ .
- SOUTH ATLANTIC .....c...oco..of  322,363]  262,072]  389,497] 448,007 489,625] 534,207 672,324 ’
. DELAMARE . . 4,984! - 5197 6,194 6,982 7,520!- . 9,925 14,363
’ + DISTRICT OF ‘COLUMBIA .5 ..} - 25585 29,48 31,393 35,028 37,248 41,147 49,070
FLORIDA ..e.vvvvueeeennnnns Vb 42 76,742 87,590 98,401 105,002!. 120,447 .
. 49,596 51,765 59,661 68,626 77,691 84,106]2 119,355 .
. « MARYLAND . .. ... . 0000000 63,392 70,843 79,045 89,935 93,583]  102,599! 125515
. NORTH CAROLINA . 64,119; 78,262 76,076 89,188 921330 99,3800 122,674
¢ * SOUTH CAROLINA . 9,792 11,113 13,901 18,316 19,939 21,813 , .
VIRCINIA cerenenuue . 30,470 34,9710 - 39)548 44,825 ,012 58,551 74,453 .
. MEST VIRGINIA™ ... . . '9 7,014 6,937 7,527 1,901!- 11,684 ,
" EAST SOUTH CENTRAL ...........] " 82,214] -97,699! 105,014! 123,385! 130,820 141,414 187,391, .
» ALABAMA ...ovvvnnnsnnnnn, 22,116 , 31,066 37,918 37,870 42,340 55,913
.. 14,2 16,667 17,334 1,414 27,938 27,6200 37,994 .
. ulssxssml 16, 19,023 21,999 23,909 26,195 25,445 35,119
 TENNESSEE ..........oiiilt 29,216 35,004 Hep 40,144 43,817 4,009)- 58,365
HEST SOUTH CENTRAL ...........} 179,837]  203,085! * 219,294) 251,131! 288,372] 320,340 441,680 -
’ . v ARKANSAS 11,440 10,282 11,208 13,817 16,0001 16,789 28,247
- Louxsmu 30,267 35,140 - 35.“5 39,218] - 43'053 45,2791 . §3)354
- OKLAHOMA . 19,247 20,028 21,513 23,156 26,289 35,081 .
s TEXAS oevnvns 118,909! 137,676 153.315 176,583! 206,163 231983! 314998

, N P , 1 1%, 47, ,96
MOUNTAIN 162,871 78,576! 186,367 96,9411 221,211} 247,972] 334,962 -
N ARIZONA .. ..oivrivnnnnnnnn. 23,911}, 30,322 31,164 33,539 37,198 41,8271 67,125
. COLORADO ......0.000,iiiis 59319 63,997 62,585! . 65,897 .30 77,519 ° 104,564
. L IDAMO Lo LTTIIlllIllIliiil a8 s V7 10,600 11,877 13,704 15,215 13,985
MONTANA™...c0ooiiiniiiiiiis 6,756 9, 7111 - T9j614 10,831 13,254 14,168 17,993
AgA ssesenenaeennannns 6,085 6,449 7,537 7,824 9,404 9,043 . 12,616
ueu EXiCO 20,971 16,629 u 1075 21,745! - 24,437 29,386 51,614
32,005 36,004 39,635 37,500 40,789 49,742 57,291 .
- » HYOHTHG 5,660 6,678 - 7,157 7,728 9,117 11,072 9,768
PACIFIC .......iieevennnenenn  AST,9441 5258980  541,387)  627,145]  691,829! 752,459! > 926,323
s ¥ ¢ *
ALASKA oo.iotiinnnnnnnnnnss 15,524 16,560 19,111 1,139 28,748 35,175 36,947
EALTFORNIA™ J00 10 0100l 323083, 380,220] . 391,995 l.ss 436, 500,756 537,838! 662,485
HAKALT . ..o coeieiiiiniion, 23,520 24,8461 ° 7217143 24,59 28,049 28,900 35,703
' OREGON .....coovvvvvvvvnnns 32,204 34,768} 1557 39,699 47,081 51,530 62,884
. JASHINGTOR . .000.0 . 0llll 62,862 69,504) 72,581 83,275 87,195 99,016! 1287304

OUTLYING AREAS +v.ovennnre.... n,035! 11,560 12,626!  13,336]  14,212] 15,3570 18,211
; ’ 2

- -

-~ /= IN 1978, DATA MERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS.
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TABLE 3-11, — FEDERALLY FINANCED RRD EXPENDITURES AT UNIYERSITIES ANIIJ/COLLEGES

BY GEOGRAPHIC DISTRIBUTION:

FISCAL YEARS 1972-77 AND 1979
(DOLLARS IN TFJSANDS)

- $ L3
DIVISION AND STATE 1972 1973. 27 ) 1975 192 | 1977 1979
: — ~—
TOTAL, ALL INSTITUTIONS ...|$1.795,045}$1,985,38¢!82,032,204 152,287,844 !$2,511,603'52,729,181 153, 431, 538
B s 4
NEN ENGLAND ......coovvnnnn.. )l 215, 175} aI ,123)  230,857!1° 256,055| 281,722 12,537 411,942
couuscncur 38,345 913 N 40,203! - 45,530! 53,780 58,917 77,597
MAINE .. ....ooo 000000 3,206 ) 4423l 451 'Y o 4,080 e vil §1569
MASACHOSETTS 20 030 es 139,369 158,286, 163,070 177,892 191,615| 210,723 273,354
NEN HAMPSHIRE .0000.0 00000 6,648 7.347L 5,858] 776291 " 9)038| 9,547 13,085
RHODE ISLAND ...... ii.io000 12,852 12,345 11,976 13)608 14,173) 19,361 25,133
e 4755 4,809 5179 7.280 9,036 9,818 " 204
NIDDLE ATLANTIC .....0........] 336,347] 366,996] 375,558 417,040! 452,972) 4s3,623) 589,572
NEM anssv Cerererrnennaessl— 27,280 29,567 28,821 32,375 32,553 34,847 44,692
NEW YORK ......co.ooieeoid” 220,318 244.365!  245.002 315.659)  204,065) 314,510 371985
PENNSYLVARTA o000 oronnns? 88,779)* “93,064!" 101,735 03, 126,354] 134,266! 172,895
EAST NORTH CENTRAL-...........| 278,674]. 315,281] 315,137] 345,137)  377,499! 403569 511,377
ILLINOIS vvvurrnnnnnnnnnnns 33,693 97,765| * 100,843!  106,5511 .116,558 7,33 147,669
35,042 »82 40,32 43,916 45,800 47,353 60, 462
67,276 71,087 67,850 62 78,115 34,453) 112110
49,890 56‘,82! 52,969 60,59 68 179 73,119 02,19
42,773 510777 1 554 68,847 71,308 28,938
HEST NORTH CENTRAL ...........! 123,398! 126,730! 134,001! 148,0 160,279!  176,329! 208,978
TOHA ovveerennnnnnnsnnnees 17,727 20,407 21,768 25,139 26,7691, 31,334 40,960
ANSAS S oliiiii 17,433 20,050 20,542) 3 16,762 17, 18,998 17,371
. MINNESOTA' ..l lliilliiiiiiil L ag! 31,395 5,46 42,0651 450238 48,628 139
MISSOURT ....ooooiiiiiiiies 46,961 41,947 42,597 47,876 52,097 1434 64,292
EBRASKA vvvvvvvvvrnnnnnnns 1 1380 V61 1904 10, ,853 11,905 14,435
NORTH DAKOTA --eeeoiiiiiits 2.121! . 2054 3,108 4,373 4,791 5,722 “6,307
SOUTH DAKOTA ...vvvvrvnnnns 3,508 3,010, - 3,003 2,915 3 201 » 301 4,215
SOUTH ATLANTIC ...............| 208,886] 234,590 243,853! 284,986! 316,978 339,866! 438,173
DELAMARE . 3,158 3,078 - 3,177 3,652 ,348 5,544 8,117
DISTRICT 0F COLUMBEA" . 00! 21,600 23,75 2416 26,284 28,685 442 36,078
ORIDA .ovvvvvnnnoonns 3713 41,6000  42.370 a8)162! + 56,008 55,83 71,927
csoncu SLILNNNNNNE ) 22798 24,979 24,977 33072 38,403 43,297 62,786
AHMARYLAND ..vvvevnvvnnncnsas .8 54,959 61,228 69,48 73,666 78,490 100,919
NORTH CAROLINA ..... . ii.iiil Be 55,079 53,246 62,89 65,335 69,284 82,010
SOUTH CAROLINA .... 5. 000 . (4763 4,922 6,294 7.713 '93 11,084 15,655
VIRCINTA, coaeeerr e 18,260!  -21.333 23,594 28,106 33,742 39,437 51,833
. WEST VIRGERIA;Tllliiiiiilt - e 4,885 1337 5.558 7,833 6,452 BAR
) qust SOUTH csmw. .....:.,@,. £3,670 65,853) © 67,865 78,236 20,612 84,3531 103,289
CALABRMA ..evryiiiitaiine. 15,136 - 19,655 21,967 26,695 26,515 27,965 34,121
KENT OISR SO0 2,19 1045 8,924 1438 11,059 11,332 16,782
MISSISSIPRI .. lillloiiiiil o a2’ 766 9,029 9,370 1533 10,381 10,711 125849
TENNESSEE .. :0l0lI0NI0N Taaglsy 280124) ;. 27604 30,520 32,657 V84 5
MEST SOUTH CENTRAL- ) wéc,m 2127489) © 120,792] 141,990  161,721]  183,996! 240,433
ARKANSAS ©oovunennnnnennnns %,19 4,825 ,346 5,281 6,639 7,807 7,677
13,863 14,448 15,820 17,156 18,603 19,460 24,055
10,375, 11.186 9,765 ° 1,081 12,952 14,434 14,778
. 73568 0 ap.861] 108,431 123,527]. 142)295! 1330923
MOUNTAIN ..oovisivnnninnnnnn,d  115,474) 122,406)  123,333)  135,956! 150,355! 165,150! 219,328
mzom R KR A Tt 15,818 16,038 7,353 20,4610 23,017 36,255
ORADO ...zl 48,08 50,161 47,253 2,149 56,051 57,891 76,337
ok 3,697 “3i86 '8 35, 5,834/ 61560 6,554
MONTANA ™. L 0L L0l (0581, 4327 4,289 5,059 7.046 7,593 2,268
NEVADA ..:eeeeeiiiiiiiooie: 3;310! -~ 3,56 3,047 2,870 - 20351 4,207 5584
NEN MEXICO™ . 18,2751 . 12,919 14,779 18,095 20,218 22,942 37,842
UTAH ooevnnns e 23,591 270422 28,496 : 3t 937 35,690 42,690
NYOMING . ... 151 4,531 4,626) - 75089 5,957 7,250 5,798
PACIFIC «.ovvennvininsinnenene]  355,127]  420,426) 425,761  474,860)  522,873)  572,487! 698,616
11,20] | 11,822 10,718 12,047 18,429 24,664 25,431
Sht T FoR ceevnncnnnl 2631101, 3068941 311,789 360;392 6,007!  424,321! 515,369
HAMAIT .....ooooioooiiiees 13.7§g’ 15,382] -T14,065 5,5 7,578) « 17,945 22,500
OREGON ......oo..iliiiiiee: .8 24,007 25,458 27! 30,930 3z2:a%0! . 39311
MASHINGTON™ 22000 02iiilill 45,052 y321 53,731 59,785 59,9 72,667 %.,005
OUTLYING ARBAS «ovvvvvvnnnn.n. 4,297 4,492 4,957 5,591 6,592 7,271 9,330
. ?

/ _IN 1978
OURCE :

T

DATA WERE COLLECTED ONLY FROM DOCTORATE-GRA"WG INSTITUTIONS.
NATIONAL SCIENCE FOUNDATI
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TABLE B-12. — TOTAL AND FEDERALLY FINANGEE CAPITAL' EXPENDITURES FOR SCIENTIFIC AND ENGIN EERING ACTIVITIES N
. UNIVERSITIES AND COLLEGES 8Y sclsucs/sncmsmuc,;égw. FISCAL YEARS 1972-77 AND 1 PVAN
\ (DOLLARS IN THOUSANDS)
X FIELD — 1972 4 1973 197 | 1975 1976 1977 1979 ¢
ALL SOURCES, TOTAL ..............|_§912:4870 g83s me2l $1.016,402!$1,042.370! $959,491! €729 904
ENGINEERING . ...voneeonsrennn. 84,950 55,800 91,701] 118,299 81,661 87,715 95,399 . .
PHYSICAL SCIENCES .......000l0] 137,331 106,210 93,468 80,282 73,546  65.154 64,551 , -
. ENVIRONMENTAL SC 274187 26,739 24,588 35,278 49,155 y052 25,293 X
MATHEMATICAL /COMPUTER SCIEN 24,712 20,016 23,670 15,042 24,677 251126 V46 - -
LIFE CES 517,941 7 495,078! 668,71 706,848]  642,408! 456,477
. PSYCHOLDGY ... 9,00 39,584 5,51 11,525 9,12 12,699 » 80
SOCIAL SCIENCES 59,993 61,215 59,329 49,659 44,020 7 20,932 . g
OTHER SCIENCES, N.E.C. 41,366 37,593 y215 37,602 53,334 66,599 31,984
FEDERAL SOURCES, TOTAL ..........|_ 23¢.83¢6! 224.% 22526810 270,0821  206.710!  195.462! ‘167,975 '
ENGINEERING .+ oohoovvsvocssnnns 21,082 13,547 42,702 64,019 20,200 17,219 22,060
PRESIGAL SC 1encks LI 27,892 24,496 20,721 18,862 19,174 21,89 32,439
ENVIRONNENTAL SCIENCES ~..o.tt .u& 1961 ,084 5,960 ,3 + 9,273 8,970
HATHEMAT ICAL /COMPUTER. SCIENCES 1022 ,257 2,584 1,88 3,049
LIFE sclsucss \-152 :m 161,907  139)775! 169,458 153,531 137,369 92,567 3
. SYcHLOGY 119 1536 1245 1,9 2,398 1,767
EoeTn SCIENCES . 1o $39 136 4467 2,755 1,806 2,086 2,069
‘ coo OTHER SCIENCES, 8,105 , 5,230 4139 4,199 1,672 3,341 5,054 .
: OTHER SOURCES, TOTAL ............l__¢75.¢5 e11.211!  ¢15.8 746,320  835.660!  7¢4.029! 861,920
ENGINEERING ~->in.evvvvenee 63,868 42,253 48,999 54,280 61,46 70,496 73,339
4 PHYSICA "E’\\ 1439 81,714 72,747 61,420 54,372 43,260 h112
. ENVIRONBERTAL " CEiences oo 18,701 20,778 17,504!  29.318 42,843 3,779 16,323
NATHEMAT ICAL/CONPOTER  SCiENCES 20,371 16,994 19,413 12,458 22,629 23,244} . 24,416 ;
LIFE SCIENCES ................| 365,613] 326,798! 355,303! 499)257! 553’317 10 363,910
PSYCHOLOGY 15, 345465 2,97 9,280 7,16 10,301 6,036
SOCIAL SCIE 49,054 55,846 54,862 46,904 42,214 29,65 18,863
OTHER ST EN 33,261 ;363 1076 33,403 51,662 63,25 26,930 \
3,,aRATA MERE NOT COLLECTED IN 1978, :
OURCE: NATIONAL SCIENCE FOUNDATION, . . .
\ @ - -
. . M 3 = ’ s - 1
o .
I 4 ) :
. s

ACTIVITIES °
IVERSITIES AND COLLEGES BY CONTROL: FISCAL YEARS 1972-77 AND 1

(DOLLARS IN THOUSANDS)

TABLE 8-13, — TOTAL AND FEDERALLY FINANCED CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGI!;ERING

t . ) - '
= ;
CONTROL 1972 1973 1974 1975 1976 1977 1979 - v
~ s MALL SOURCES, TPT'AT ceesesiesn.e. ] $912,487; $835.862. $1.016,402.$1,042,370, $959,49]; $729.904
PUBLIC .....onvuvnnfunccnaes; 664,6840 610,331! 641,971 775,709, 751,965, -686,664! 495,175
PRIVATE .........loioiiiiilll 247,803 225)5311 199589 240,693] 290,405 272)827! 233729 i
FEDERAL SOURCES. TOTAL .........} 236.836! 224,661 225 ¢a M_MMM
PUBLIC .vvvvvecenconnnsenseet 160,808 157 610} % 173,713 198,404} 126,537! 118,962! 96,837
mvus 76,028! €7,041! 51,968 71,678 80,173! 76,500 71138
% OTHER SOURCES, TOTAL ...........!_675.651! e13.211! 615.879 746,320 835,.660; 764,029
PUBLIC .,i.vvnvvvnnnnnsnsnss] 503,8761 452,721! 468,258 577,305! 625,428 567,702, 398,338
PRIVATE .L.voveiiiiranennens) 171, ;7751 1s8l490! 147,621 169’015 2% ,232) 196,327! 163.591 i
/ DATA KERE NOT COLLECTED IN 1978,
(SOURCE: NATIOMAL SCIENCE FOUNDATION X
. - . " 1
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LD AND STATUS: JANUARY 1373-78 AND '198

<
.

TAlLE I-lb. ~— SCIENTISTS AMIJEENGINEERS ENPLOYED AT UNIVERSITI‘S ANO CO&I7EGES BY SCIENCE/ENGINEERING

T i 1]
FIELD OF EMPLOYMENY AND STATUS | 1973 1974 1975 197¢ 1977 1978 } 1980
;
ALL FIELDS sivaeennnnnnnnse.ay] 264,887) 268,495 278,919! 288,221! 297,768! 307, 642 324,843
FULL TIME .....ooiiiiooiiitl.] 21604240 218)407] 223)336! 2298231 236,192 z z 063! 2
PART TIME ......cic.ooeai...) "48,463) “50,088! “55,583! “58,398! “61,576! “65.579! ‘69’184
| .
ENGINEERS ......... 27,530] 27,198 27,919 \28,505| 30,096! 31,002] 33,772
FULL TIME .. 23 (ABS| 22,764 22,580 22,937| 24,113] 24667) 26,525
PART TIME ...... .045l 4,434] '5,339] 5,568 5,983] 6,335 79247
PHYSICAL SCIENTISTS.. ees 30.210} 30,6055 30,836! 31,424! 32,105 32,834! 33,663
FUEL TIME .:...... oo 26,666] 26,8491 26,6621 27,0771 27,5411 27.890] 28)100
PART TIME ........ociveneinnn] 3,544) “3]756 . . 564! “4r9a4! 5563
ENVIRONMENTAL SCIENTYSTS .......| 6;934! 7,63¢! 7,855! 8,432 9,218 9,492! 9,789
FULL TIME «.ovvvrvnnnnsnnnneel 6,091  6.563] 6,787 236! " 7,963 8,169! 8)315
PART TIME ........coccoocien 7843] 1,073) 1, ;068! 1)196! 1,255 10323 1l
MATHEMATICAL AND COMPUTER . K
SCIENTISTS ....co.eeevn.ee; 24,7701 27,126) 28,4750 29,925! 31,998! 33,029! 35,951
FULL TINE ...... 20,794} 22)157 . 134! 237874) 24;349! 26,049
PART TIME ...... 3,976¢] “4.969] “er071! 6,791 1247 8,680 9,902
LIFE scxeurrsrs vee 112,3521 110,445! 113,466! 114,587! 117,464! 122,981] 134,130
FULL TIME ...... 88,418 "88,497} "90,684! "91,879! "94;325] "97,749! 108,619
. PART TIME .........ooooooioac) 23j934! 21)948! 22,782] 22;708! 23133 25, 232 25,511
PSYCHOLOGISTS ....vvuveeenen.a.] 18,876! 19,964! 21,6490 22,9281 23,7120 23,763! 23,247
| FULL TIME ...oooeeiieeenaneas] 14,7770 14,9570 15,9730 16,805! 17.316! 17,413! 36756
PART TIME .....oooiienaniieel] 74,099 007! "5,6767 6,133 1396 . 6,350! " 6,491
*SOCIAL SCIENTISTS. ....euvvny.n..! 44,2150 45,521 sg.ns 52,410 53,178! 54,5410 5{,291
FULL TIME ..o0vvnnnnceneienns ,1931 36,6201 38;246) 20,755! 41,060! *1,826! ‘31,295
. PART TIME ........eeoeee v 8,022] 78,9010 10,4731 11,655! 12)\15! 12;715! 12)996
§’ IN 1979, DATA HERE COLLECTED ONLY. FROH DOCTORATE-GRANTING INSTITUTIONS. '
. OURCE:  NATIONAL SCIENCE FOUNDATION * -
. o
,/ ' ¢
. 4 //( . *+ -
%\ ‘ . g -
TABLE 8-15, — DOCTORATE RECIPIENTS IN SCIENCE AND ENGINEERING BY FIELD: JUNE 1972-79
A N »
FIELD . 1 1972 11973 14 1974 1975 .1 1976 1:1977- | 1978 1979
TOTAL +euevrenneneecionnenene| 10,556 | 30 55’1 19 086 | 18,790 | 18,281 | 17,95 | 18,247
3 - Kl ¢t
ENGINEERS wov.evvevnieecnenesees) 3,475 1 3,338 ) 3,144 1 2,950 | 2,701 ! 2,641 ! 2,423 1 2,494
9 ‘ \$ -
PHYSICAL SCIENTISTS ...ecven....) - 3,646 3,439 | 3,126 | 3,055 2.353,} 2,719 I* 2,611 ! 2,675
ENVIRONMENTAL SCIENTISTS .......! " 650 662 674 695 714 691 623, 646
MATHEMATICAL AND COMPUTER “ ‘ g S~ t
* SCIENTISTS .....ccevveeees] 1,281 1,222 1,296 | 1,89 ! 1,003 959 959 977
LIFE SCIENTISTS ......ocoeeiaue] 4,914 | 4,983 | 4,790 | 4,884 | 4,841 | 4,767 | 4,887 | 5,076
PSYCHOLOGISTS «.voveoetennennn.] 2,262 2,404 | 2,587 | 2,749 | 2,878 | 2,960 | 3,049 | 3,081
SOCIAL SCIENTISTS ..............| 3,328 | 3,467 | 3,569 | 3,558 | 3,705 | 3,544 | 3,404 | 3,208

SOURCE:

NATIONAL RESEARCH couuch
UNIVERSITIES,

0

b
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TABLE B~ 17. = FULL-TIME EQUIVALENT (FTE) SCIENTISTS AND ENGINEERS EHPLOYEE/AT UNIVERSITIES

~

’ABLE B-16. — SCIENTI
BY TYPE OF INST

UTION A

STATUS:

JANUARY 1973-78 AND 1980

- s

AND E N GINEERS EMPLOYED AT UNIVERSITIES AND E?LLEGES

TYPE OF INSTITUTION AND STATUS | 1973, | 1974 | 1975 ! 1976 | 1977 | 1978 19%0
264,8871 268,495 278,9101 208,221 207,768 307,642! 324}843-
216,4241 218,407) 223,336! 229,823! 236,192} 242,063! 255,659 .
PARY TINE 48,463] “50,088! “55,583] 5, 61,576]. “65,579] “69,184.
INSTITUTIONS GRANTING: ’
DOCTORATE IN SE w..........\...! 174,474! 175,113] 180,001 185,902! 192,804 199,920} 218,511 ,
FULL TIME .... 00,00 000000000 143) 3930 144,525 17,3421 153,719 159,575! 164,445! 180,433
PART TIME ...............c.o0) "31,081) "30,538) 82,059 "32;183! '33)223! "35,475! 38’078
MASTER'S IN SEE ................| 28,703} 29,765! 34,05' 33,1430 24,790! 38.262' 37,436
FULL TIME ... ....00000 000l 240851 2409870 2775110 2673070 271180 29 17} . 21,983
PART TIME tevvvvnvinnennnannn 3, 1852 4,808 6,564 6,836 7 672 9,28 %
BACHELOR'S TN, SIE ... 28,363, 29,1431 27,402! 27,862] 27,701 26,3900 26,954
TINE ... 237620 23,940] 22;548! 22,870 22)615! 21)253! 20,788
PART TIME . 0000 4,743 "5,203) “4j85al- “3)9ss5! “5lose! 51371 ‘6. lee
OTHER necnses‘ 1,348 1,320 1,35! 10m 607 ssgl 7 ses
FULL TIME ..00000 812 851 828 598 467 705 702
PART TIHE [oooooiinoininss 536 471 517 i35 140 153 162
-2-YEAR INSTITUTIONS ¢ 31,999 33,152| 36,096} 40,281) 41,866! 41,712! 41,078
ULL TIME ........ooooeeeecc] 23,7480 23,1341 24,5070 26,332! 26417 26.183! 250783
PART TINE [ooooininni 8,251} 9, ol 11, J589] 13,949 15,449 15,529! 13)295

/ IN 1979

OURCE:  NATIONAL SCIENCE FOUNDATION

. ~

(

CTI

)

DATA WERE COLLECTED_ONLY FROM DOCTORATE-GRANTING INSTITUT!Q)NS

—

VITY:  JANUARY 1973-78 AND 1980

<

.
"

AND COLLEGES BY :I’YPE

TYPE OF ACTIVITY T 1973 1974 1975 1976 1977 1978 1980 pml:ggg %ANGE
TOTAL FTE'™S ©vvrnrrrnsommeon ._235_._&0__231.955:_1&;161 252,555 | 258.966 ! 271.560 ! 282.173 20,0
RESEARCH{ AND_DEVELOPMENT ..! 46,89 47,952 | 51,171 | 52,916 | 54,408 ! 55,919 | 57,116 21.8
OTHER ACTIVITIES ..........} 188, 154 190,103 | 193,210 ! 399,639 206 558 | 215,641 | 225! 057 19.
/o N 1979, DATA NERE COLLECTED ONLY FROM DOCTORATE-GRANTING msrmmous -
OURCE: NATIONAL SCIENCE FOUNDATION . .
P . . 7
- 1] . €
- TABLE B-18. -- BACHELOR'S— AND MAS TER’ S-DEGR EE RECIPIENTS COHPARED TO
. / EMPLOYHENT BY SCIENCE/ENGINEERING FIE 1977 AND 1979
1. ' Rl
. BACHELOR'S UMBE HASTER'S |, NUMBER
. 1 -DE EHPLOYED |« PERCENT DEGREE EMPLOYED ~ | PERCENT
FIELD OF<SCIENCE/ENGINEERING |RECIPIENTS,, IN FIELD, | EMPLOYED }RECIPIENTS | IN FIELD, | EWPLOYED
71977 979 - 1997 1979 )
TOTAL, ALL FIELDS civesencensl__222,200 84,000 “37.8 45,300, ¢ 27,700 ! 61,1
: ENGINEERING sisssesessinsienessnt 45,800 39,500 . 86.2 14,900 12,900 86.6
PHYSICAL SCIENCES ..... : 8,400 ,700. 44.0 2,300 1,300~ 56.5
ENVIRONHENTAL SCIENCES . 7,800 2,800 35.9 2,100 1,100 52.4
.HATNENATICAL/CONPUTER SCIENCES .!  18)100 10,800 59.7 ,600 L ,200 | 57.1 .
COMP SCIENCES ....0.0..son 5,800 ,900 84.5 2,600 . 1,700 65.4
mms 12,300 5,900 48.0 3,000 1,500 50.0
LIFE SCIENC .3 18,200 34.8 8,100 . 4,100 506
PSYCHOLOGY +vuvennrenvnnnnnnenesd 361300 4,000 11.0 6,400 ¢ 3,300 51.6
SOCIAL SCIENCES ................! 53,500 5, 9.3 5,900 1,800 30.5
4 ’
SOURCE: NATIONAL SCIENCE FOUNDATION .
I <
]
; . R . o :
< / . . . ) ) * ’ ’
e . R - « . ’E 3
L ’ 4 v
- L'y « .
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TABLE B-19.+— FULL-TIME EQUIVALENT (FTE): SCIENTISTS AND ENGINEERS EMGAGED IN RESEARCH AND DEVELOPMENT
: AT UNIVERSITIES AND' COLLEGES AND IN INDUSTRY: 1974-1980

J N n
L7 . L )
. y’ YEAR UNIVERSITIES INDEX INDUSTRY * { INDEX rae
. . 4 . AND COLLEGES| (1974=100) | | (1974=100)
t z ¢ P
- 1976 tivvnvnnnnen . 47,952 100.0 360,000 . 100.0
. - 1975 coiniinnnnenans 51,171 106.7 363,300 100.9

. J seesssssssnsnss ’ . » . L \
@ 1976 52,916 _— 110.3 364,400 101.2 B
LI 5 ¥ 54, 113.4 382,800 106.3 .
1978 tovniiiiinnnnnn s 55,99 116.6 403,700 112.1 - - '
- 1979 covviiiinnnnnnn é/ */ 427,800 118.8
1980 covvvnnninneens, SR 119. 2/ 2/ ]

/ IN 1979, DATA WERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS. .
/ INDUSTRY EMPLOYMENT DATA FOR 1980 NOT YET AYAILABLE.
OURCE: NATIONAL SCIENCE FOUNDATION .

"

<
«

- o
< - .
’ ’ ) A \ .
. ° ° -
o, H
. : TABLE B-20. — FULL-TIME SCIENTISTS AND*ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES
BY FIELD OF EMPLOYMENT: JANUARY 1973-78 AND 1980 1/
-

-" FIELD OF EMPLOYMENT T ez 1974 1975 1976 1977 1978 1980
2

3

- TOTAL oo liiiiiinenennnnnnnnnnens ML.ZILML 229,823 ;2 242,063 | 255,659 " .

. ENGINEERS ....................~....>N3.“5 22,764 22,580 |, 22,937 24,113 24,667 26,525
. AERONAUTICAL AND ASTRONAUTICAL ~ .
o ENGINEERS oovevvvivnnsoncsannes 1,334 1,023 | © 944 + 966 968 964 1,143 -
> CHEMICAL ENGINEERS ...... 1,529 ; . 1,522 1,603 1,637 1,680 1,722 1,898
. CIVIL ENGINEERS ......... 3,730 3,832 4,017 4,115 1242 4,331
ELECTRICAL ENGINEERS ............ 5,916 5,393 5,409 5,466 5,596 6,399
. . HECHARICAL ENGINEERS «.....00000s 4,455 4,255 | - 4,355 | 4,353 1470 4,532 4,804 -,
’ s (OTHER ENGINEERS ........0c0.0nnne 6,521 6,801 , 6,453 6,555 7,414 7,611 7,950

‘s

PHYSICAL SCIENTISTS .¢ve.vvvvunnnensy 26,666 26,849 26,662 27.“077 ‘27.541 27,890 2!.%(2)0

ASTRONOMERS' 2/. v - 3 - P X

. CHEMISTS .... 13,397 14,075 13,823 14,146 7 14,470% 14,735 14 .

s f PHYSICISTS . 11,077 10,870 10,940 10,838 11,059 11,268. ) 11,417 ]
2,192, 1,904 1,899 2,093 2,012 1,887 Pl ]

-
-

“  OTHER PHYSICAL SCIENTiSTS
. : ENVIRONMENTAL SCIENTISTS ...........| 6,001°| 6,563 | 16,7871 7,236 | 7,93 ! 8,169 ! " 8,315
ATHOSPHER

IC SCIENTISTS .00 Ill00 560 571 559 01 692 821 786 -
‘ EARTH SCIENTISTS .......cocoiaic] 4,826 | 4,957 1 5172 ! 5628 ! 5,911 ! 5,960 ! 5,564
' . OCEANOGRAPHERS ... ... . %, ... 705 | .1,035 | 15056 | 1,307 ! 1,360 ! 1)388 1,386
OTHER ENVIROMMEWWAL SCIENTISTS 2/ AR A R - 2

MATHEMATICAL AND COMPUTER SCIENTISTS| 20,794 22,157 | 22,406.] 23,134 | 123,874 ! 724,340 | 26,000 = . )
COMPUTER SCIENTISTS 3/........... - | -3,667 | 37057 <4 A58l 47821 6131
MATHEMATICIANS 3/...0cceoveveenie} o = | 18,490 | 18,699 | 18,999 | 19,203 ' 19567 | 19)928
LEFE SCIENTISTS ............ ooy "BB,418 | 88,497 | 90,684 | 91,879 | 94,325 | 97,749 | 108,619 ’
g ENTISTS 13,906 |- 13,065 :
ICA TISTS | 33,462 38,8
TS soossereacnenr) 45,0019 | 44,544 | 43,987 | 44,043 | 247365 |, 46,388 | 50,784 - |
) OTHER LIFE SCIENTISTS 2/7.000.0000) 7' = | 77 - - S A B ¥ ) |
v PSYCHOLOGISTS ...eevvvvenneennnennnn) 26,777 1 24,957 | 15,073 1 a6,805') 17,316 | 17,413 | 16,756 ) |
'SOCIAL SCIENTISTS ..oovvrennennnnll) 36,193 | 36,620 | 38,246 | 40,755 | 41,060 | 41,826 1 41,295
- ECONOMISTS ...........0ceeceeceen| 9,547 1 79,830 | 10,269 | 10,371 ! 10,696 ! 10)8511 11)118-
. . POLITICAL SCIENTISTS « 8287, 8,39 ; 8,687 | 9,073! 9,010-! . 9,055 “3,839

SOCIOLOGI

. 0 STS 9,686 10,048 10,744 11,428 11,671 11,505 10,877 . :
- OTHER SOCIAL SCIENTISTS ........ 3:546 .9,683 10,461

A osr3 8,646 9,833 .

A3

/ . DATA
OURCE: NATIONAL SC

X / 1IN_1979, DATA HE
: / DATA NOT AVAILAB
TA NOT A

)

Pry
I
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TABLE 8-21, — FULL-T!HE\SCIENT

3

TS AND ENGINEERS EMPLOYED AT UNIVERSITI§§ AND COLLEGES

Y FIELD OF ENT AND SEX:- JANUARY 1974-78 AND 1980
N - [y H . a4
~ y 1974 1975 ! 1976 1977 1978 : 1980
— nﬁw OF EMPLOYMENT . ¢ j
. L1 ¢
d ; v . ] MEN | WOMEN | MEN | HOMEN ! MEN | WOMEN | MEN ! woMEN | MEN ! wOMEN | MEN ! WOMEN
TOTAL wevvinnigmnennnennennare... 186,283 32,1241180,728! 33 6131194.206) 35,517 199,363! 36.8291203,136¢! 38,9271211,299! 44,360 -
ENGINEERS ", ... 'v0... ieeeeseseeol 22,4250 339] 22%211 369! 22,487 450! 23,609!.  sos! 24,071 596! 25,818 707 .
§ AERONAUT 1AL AND’ ASTRONAUTICAL - R ‘ N :
ENGINEERS =....: 1,001 22 to19 25 93| 30 946 22 9 18! 1,117 27
CHEMICAL ENGINEERS 1,500 22! 1,578 25! 1,600 37 1,641 ! 1,690 32! 1,834 59 )
- CIVIL ENGINEERS ... 3,698 61l 3,1 61! 3,934 4,026 29! 4114 128! 4,217 115
ELECTRICAL ENGINEERS' . 5,347 57! 5,336 57! 5,335 5,395 711! 5508 91! 6,286 112
, HECHANICAL ENGINEERS ... a2 33l 4,325 30! " 4, 51 4,412 58l 44721 -e0l 47190 ¢ 90
- OTHER Eucméz ORISR N3+ 1441 6,282 171! 6,374 181! 7,189 225! 7,34 267 7645 304
~
*msmgﬂscgm;srs seressereseeeess) 26,910) 1,939) 24,665| 1,9971.2%,9701 2,107| 25,33 2,205| 25,445) 2,445 25,601} 2,500 )
1 .....I.'IIIIIIIIII"""' 12,690! 1,385! 12,395! /1, 428! 12,632] 1,514 12,906! 1,564! 13,010! 1,725! 12,608! 1,784
FHYSICIST 10,475 395! 10,554 386 394 436! 10,789 479! 19919 498
OFHER PIVRTCAL "SCTERTISTS 1,745 159! T1,716 183 205! 1,6 21! 1,316 150
ENVIRONMENTAL SCIENTISTS .. 6,236 327! 6,468 319 510! 7,602 se7! 7,657) Pess
ATHOSPHERIC SCIENTISTS 512 39! 525 34 3a 78! - 35 743 43
EARTH SCIENTISIS ... 4,728 229! ' 4,949 223 8! 5,549 411! 5,167 399
N OCEANOGRAPHERS 976! 59 994 62 124! 1,267 121! 1,262 125 .
OTHER ENVIRONMENTAL SCIENTISTS 2/ - - - - - e
HATHEMATICAL AND COMPUTER SCIENTISTS 19,335! 2,822! 19, 2,925 3,254
. COMPUTER SCIENTISTS .............] 3,282] *’3g5! “3)249 446 536
. MATHEMATICIANS .....000000000000 1600530 2,497) 1632 2,479 2,718
LIFE SCIENTISTS 70,756! 17,741 18,720
GRICUL TURAL 11,235 1, 1,108
AT0LGOTCAL "§C -25,823! 5671 7.515
MEDICAL SCIEN 698! 10,846 10,037 pu
OTHER LIFE SC - - -
PSYCHOLOGISTS .vvvvevnnnnnnnnnnnaas| 11,769 3,188 4,254
SOCIAL SCIENTISTS cvesernseenenseot ] 30,8520 5,768 7,382
ECONOMISTS . ...ssvesssmomnvonsees! 90042 788 955
POLITICAL SCIENTESTS .. ..o.i 0001 7)533 863 /‘—1.0‘9
. SOCIOLOGIST ClE IS | D12 2,376 9l) 3,042 \
OTHER SOCIAL SCIENTISTS i ... %! 6.605! 1741 2,336
i“ WERE NOT COLLECTED m 1973 ARD 1979. o .
DATA NOT AVAILABLE PRIGR To ,
SURCE . NATTONAL scxsucs OUNDAT TON " y
3 _ P .
- v 'R M
@ - [, ¢ Y :
e ' % . /4 (3
— . M X3 » v
- -~
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TABLE 8-22. ~ FULL~TIME SCIENTISTS AND ENGINEERS ElPLOYED AT_UNIVERSITIES AND COLLEGES
8Y CONTROL AND LEVEL OF ATTAINMENT: JANUARY 1975-78 AND 1980 1/_ - .

—~

8 ° L ”
.  AVERAGE . .
CONTROL AND ANNUAL .
LEVEL OF ATTALRHENT 1975. 1976 /977 1978 1980 PERCENT s
o j— . » . _ 1978-80
. ALL INSTITUTIONS . . T .
TOTAL wovenneennenenennnnnnnnnen. | 223,336 | 229,823 | 236,192 | 242,063 | 255,650 | 2.8x
PH.D. OR SC.D. ' 122,760 | 126,478 | 131,056 | 135,601 | 140,477 1.8
A ED.D. 1/everevercronmnvnnnnn . 0 "376 3,573 3,332 3,242 -1.4 .
.D., B.0.8., E1C. il 129,148 ;099 1 30834 | 310633 , 4.6
- MASTER'S . ..oovennnnnnniinniiinll] 840719 | 533737 | 54076 | 542531 | 360811 2.1 ]
BACHELOR'S .I...... cccciiiiiiiiilll 16,709 | 160253 | 16l653 | 16! %6 .1 20,521,] 1000 X
PUBLIC msrmmous ’ . o .
BTOTAL .evvvviiidencnnnnnnnnnnnnen. 156,830 | 161,755 | 366,428 | 169,280 | 377,047 2.5 '
PH.D. OR SC.D. veevvvnrnnrnnncanans! B84, 539 87,395 | 90,416 | 93,139 ! e¢, 266 1.7
ED.D. 1/.vcvevonnnrrvvmmnnnnnnnoots 2,690 2,908 2,73 2,683 1 10
M.0., B.0080TETCL LIIIIIIININNL s, 528 16,248 | 16762 |. 16,425 | 177409 3.0 .
MASTER'S <10, LTI 830351 1 420785 | 430388 | 43’836 45,694 2.1 .
BACHELOR'S ........oo.coceiaiiniil] 130404 | 127637 | 130150 | 130170 | 13895 9.9 t
’ PRIVATE INSTITUTIONS ‘ . . .
L L1 S €9.7268 | 72,974 | 11.712 2.3 Y
, g | 2% < maz .
PH.O. OR SC.D. uuiviivereerneensas 38,221 | 39,083 | 40,640 | 42,462 | 44,211 2.0
S VO 665 533 9 -2.9
M.D., §.0.8.5 ETC. 110l g, 623 13,851 | 14,272 35,2 17,199 6.3 ,
MASTER'S .10 LIIIITIIIIIIIIN 136 | 100932 | 10)688 | 10,715 | 1,117 1.9 -
BACHELOR'S . I20llllllliiiiiiiiiiiil 73030 3,516 3,503 | 3796 4,626 0.4
' / 1IN 1979, DATA HERE COLLECTED ONLY FROM DOCTORATE~GRANTING INSTITUTIONS. -
/ DATA NOT AVAILABLE PRIOR TO 197€.
OURCE: NATIONAL SCIENCE FOUNDATION . . . .
. . ) g L -
k4 o
. TABLE B-23. — U.S. SCIENTISTS AND ENGINEERS BY, SEX:
. 1974-78 .
- PERCENT CHANGE ' .
SEX 1974 1976 1978 . ‘ i
. : : 1974%6 | 1976-78
TOTAL ALL U.S. SCIENTISTS AND ) R
. LENGINEERS .. 0.0 0 0 0 Ul 2,481,800 | 2 705.800 2,741,400 9.0 1.3 .
- < MEN oovennnnieniinnnnnaesa) 2,265,000 | 27455,800 2475300 8.4 .8 .
S HOMEN .oooiiiiiiiiiiiiiis 216,800 250,000 66, 100 15.3 6.4
: v FULL=TIME SCIENTISTS Awo ) .
% ENGINEERS EMPLOYED ) .
UNIVERSITIES AND_COLLEGES o 218.407 229,761 262,063 5,2 5.4
MEN «oeveeeneeeennnsonnennns 186,283 134,213 203,136 4.3 4.6
: NOMEN Loiliiiiilliiiiiiins 32,124 35,484 38,927 10.5 9.7
:
SOURCE: NATIONAL SCIENCE FOUNDATION - . |
> . . -
H - o -]
. &, ’ ‘ .
v > . . < L™
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TABLE B-24. — FULL-TIME SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES "AND COLLEGES
Y TYPE OF INSTITUTION, CONTROL, * AND “SEX:

.

JANUARY 1

o i 4 Nqsu WOMEN
TYPE OF INSTITUTION AND CONTROL TOTAL
. NUMBER RERCENT OF NUMBER PERCENT OF
TOTAL TOTAL

ALL INSTITUTIONS vovvvvnnnnnnnnnnnnnene.) 255,669 211,299 82.6% ,360 17.4%
PUBLIC vvvvvvevvonunnvvnnnnesonnnneeit 1770947 147,392 82.8 30, 555 17.2
PRIVATE ... o hiiiiiiniinii 77,712 63,907 82.2 13,805 17.3

INSTITUTIONS GRANTING: ¢ N

DOCTORATE IN SEE .oevounssrnnesnsnnnn] 180,433 150,246 83.3 30,187 16.7

PUBLIC 123,958 103,374 834 20,584 16.6
TPRIVATE .100000Lollt il 56,475 ,87 83.0 »60 17.0
MASTER’S IN SBE «vvvvnensvnnnnsnnnennnns 27,953 23,467 84.0 4,486 16:0
cecesssssssssssssss s sens ,082 18,671 84.6 3,411 15.4

PRIVATE L%, 000 0 il lliiiiiiiiliiiiy 5,871 4,7% 81.7 1,075 183

BACHELOR’S IN SEE .eovvvvurnneeeeracnnes 20,788 19,030 81.9 3,758 18.1-
PUBLIC +vvnesnnnnnntonnnnnnnenenenns 6,979 192 85.0 1,050 15.0

. PRIVATE ...... 13,309 111101 20.4 2,708 19.6"

OTHER DEGREES . 702 634 9.3 68 9.7
PUBLIC .... 455 © 422 92.7 33 7.3
PRIVATE ... . 247 212 85.8 35 14.2

2-YEAR INSTITUTIONS teovvvervreeeennnns 25,783 19,922 7. 5,861 22.7
PUBLIC ............i0ilclllllllllllll 24047 199’ 7.6 5,477 22.4
PRIVATE «vennnvnnnnnnennnnnnnnnnnies 1,310 ’926 70.7 384 29.3
SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-25. — PART-TIME SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES °
BY TYPE OF INSTITUTION, CONTROL, AND SEX: JANUARY 1980
- . HEN HOMEN
TYPE OF INSTITUTION AND CONTROL NUMBER : ;
¢ . TOTAL PERCENT OF NUMBER PERCENT OF
» TOTAL: .- TOTAL

ALL_INSTITUTIONS «ovvvvnneninncnnennnens 69,184 51,859 75.0% 17,325 ,25.0%
PUBLIC vvvvvsennnnesnnnnnnnnonsnnnns 45,752 33,806 7309 11,946 26.1
PRIVATE woven el 23432 18,053 77.0 v379 23,0

INSTITUTIONS GRANTING: ’

DOCTORATE IN SEE +vvvrnneeeeeeeennnnnnns 38,078 29,329 77.0 8,749 | . 23.0
PUBLIC ....,.... 23,678 17,673 74.6 6,005 2504
PRIVATE .. 0iiiliiiillll . 14,400 11,656 80.9 2,744 19:1

THASTER'S IN SEE vvvvvnnnnnnnneennnnnsss 9,483 6,816 71.9 2,667 28.1
PUBLIC vvvevensvvvvsvnnnnnnnnnnnesii\l 6,216 1460 71.8 1,756 28.2
PRIVATE wvvovfvensneesnnnnnnaneeeenns 3,267 2,356 72.1 911 27.9

BACHELOR’S IN“S2E ...ovvvvrrnnnnnnnnnnns 6,166 4,387 7.1 1,779 .28.9
PUBLIC +vvvnonnnnvromnnnnnnesiiiiis 1,377 997 72.4 380 27.6
PRIVATE voooiiiiiiiiniiis 4,789 3,390 70.8 1,399 29.2

- OTHER DEGREES : . 162 140 86.4 22 13.6
PUBLIC . . 53 50 94.3 3 . 8.7
PRIVATE . 109 %0 82,6 19 ) 17

2-YEAR INSTITUTIONS vvivevvnversnnnannss 15,295 1,187 | ¢ 131 4,108 26,
PUBLIC +evvvnvonernenesivnnansennses] 14,428 10,626 73.6 ,802 2674
PRIVATE ...o.oiillllllillliiiiniiiilld "867 "561 6.7 306 35,
SOURCE: NATIONAL SCIENCE FOUNDATION .

. .
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— ) . TABLE 8-26. — UNEMPLOYMENT RATE OF U.S, SCIENTISTS AND v
ENGINEERS BY SEX: 1974, 1976, AND 1978 = -
4
) * . . : EMPLOYED uusmbvsn, .
YEAR AND SEX LABOR FORCE | SCIENTISTS | SEEKING ' !|UNEMPLOYMENT
) A EMPLOYMENT RATE
- _ ENGINEERS |,
he 1974, TOTAL .oouvenvnnnnnnnn.] 2,288,000 | 2,248,200 | 9,800 ! 1,7
B : MEN ..leveinnnnennnnnana ! 2,106,700 | 2,072,100 32,600 1 1.5 )
- NOMEN ‘ "183,300 | “"176)100 72001 309 N
: 1976, TOTAL :vvceennnnenen | 22451700 | 2,227,200 74,600 2.0
2,240,000 | 2,179,900 | * 60,100 2.7
’ '211,700 197,200 14,500 6.8
" oo de78, TOTAL ....eeeieneeen.. 2,507,600 | 2,473,900 24,400 14 .
MEN ........oeeviinnnennn... ] 2,270,400° 1 2,241,700 28,700 1.3 / L
MOMEN . ... loiiliiiiiiniiil =337 200 ’231,500 ;700 2.4/ .

SOURCE: WATIONAL SCIENCE FOUNDATION o -

v

JTABLE_B-27, DOCTORAL SCIENTISTS AND ENGINEERS :

o IN THE UNITED STATES BY RACE: 1973 AND 1979
! - - [}
1973 1979
A ’
. ~ RACE P g
. PERCENT PERCENT
. NUMBER <{DISTRI- | NuMBER IDISTRI-
) . - BUTION BUTION ot
’ TOTAL «vvevennnnnnn.. /238,913 | 2000 1332280 1 10006
. ! WITE ..ooooeeneen 217,222 | 90,9 203,491 | 28.3
§ MINORITIES, TOTAL .......| 12,206 5.1 ! 26,3651 7.9 ' o
BLACK . .0 .eveurennnonsi) 720242 0.9 3,707 1.1
ANERICAN ThOTAN" L1110 10 4 0.2 964 0.3
ASTAN <ov'ipennnnnniniil 9,619 4.0 | 21,694 6.5
- NO REPORT ......s........] 9,505 4.0 | 12,424 3.7
SOURCE : NATIONAL SCIENCE FOUNDATION, SURVEY OF DOCTORATE s
-
' ‘ S ' .
— » p‘ ’
T - - } ' i v 1
) %
. ) TABLE B-28. — DOCTORAL SCIENTISTS AND ENGIMEERS EMPLOYED IN ACADEMIC |
. . INSTITUTTONS BY SCIEWCE/ENGINEERING FIELD AND RACE:' 1973 AND 1979 - .
1973 1979 PERCENT CHANGE, 1973-79
FIELD - .
: o AMERICAN!ASTAN / AMERICAN!ASIAN / > lamertcaR!asIAN /
WHITE | BLACK | INDIAN ;PACIFIC | WHITE | BLACK - ! INDIAN PACIFIC ! wiITE | sLack !"INDIAN !PACIFIC
» 4\ |ISLADER ISLANDER , ISLANDER
Cd
TOTAL ovvvennneennees115,922 ' 1,381 | 4 5,155 152,309 2.118 618 | 9.826 31.% 53.4 125.5 90.6
ENGINEERS ......0eseene. ) 11,467 66 26 ) 1,000 ! 14,686} - me 151,642 28.1 .2 | -42.3 64.0
. PHYSICAL SCIENTISTS ....1 19’283 271 34 ! 1093 | 230724 235 120! 1379971 23i0 ! -13.3 | 2520 64.6
ENVIRONMENTAL SCIENTISTS! "4.330 6 13 120 | “5,750 i 1 191 | 1900 ! -3313 ! Z350% 59.2
MATHEMATICAL AND . : - .
* "COMPUTER SCIEWTISTS ..! 10,575 115 10 49% | 12,936 |- 133 52, 941 | 22.3 15.7 | 420.0 90.5
IFE SCIENTISTS ...... 0] 35 658 455 | - 74l 1,541 | 460199 646 168 | 3,334 | 296 a2.0 11270 ! 11602
SYCHOLOGISTS ... ... 1 13283 171 | 43 115 | 16,981 3 136 229 | 2850 93.6 | 216.3 991
socu. SCIENTISTS .. 0001 200846 297 | 74 791 | 322033 630 1% ! 1,690 ! 537 112900 56.8 | 13137
SOURCE: NATIONAL SCIENCE FOURDATION, SURVEY OF DOCTORATE RECIPIENTS ' .
- - .O L3 *
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. TABLE B-29. —— UNEMPLOYMENT RATE OF U.S. SCIENTISTS AND - »
ENGINEERS BY.RACE: 1974, 1976, AND 1978 . .
1
. EMPLOYED |UNEMPLOYED, . )
YEAR AND RACE LABOR FORCE | SCIENTISTS | SEEKIN UNEMPLOYNENT .
EMPLOYMENT RATE
, ENGINEERS ;
, . 1974, TOTAL ... evvvvunnnnnnes 2.288.000 | 2.248.200 { 39,800 . L7 )
BHITE tovvivverinniennnssss.) 2,188,500 | 2,152,900 35,600 1.6 4
BLACK .. o oo 35,500 1500 3,000 8.5 .
1T O 41,200 40,500 700 1.7.
OTHER nnnnnee sl tl 22,800 22,500 300 1.3
- . 1976, TOTAL «evovlevnenennnnn.) 2,451,700 1 2,377,200 | 78600 | 30
’ 2,278,800 69,400 3.0
33,000 L 3,000 8.3
41,400 1,200 2.8
o OTHER ... \ > 23,800 . 1,000 4.0
1
- 1978, TOTAL voeedeenneennenns -2.507.600 | 2,473,200 .\ 34,400 1.4 ¢ .
BHITE ovvvvidTyenenatonnnns 2,393,600 | 2,360,900 ®~ 32,700 1.4 * -~
8LACK J,,/‘. '739,600 '"39,000 ' 600 1.5
ASIAN ..ol i 51,300 - 50,500 _ 800 1.6
, OTHER ...l Tllllllliiliniiiil 23200 22,800 400 1.7 .
SOURCE: -NATIONAL SCIENCE FOUNDATION . : . ,
: p)
. / ]
; . .
d 1 1]
* - AN
) TABLE B-30, — SCIENTISTS AND ENGINEERS EMPLOYED AT UNIYERSITIES AND COLLEGES '
BY TYPE: JANUARY 1975-78 AND 1980 1/ 2
JYPE OF ACADEMIC EMPLOYENT 1975 "L 1976 . !’ 1977 1978 19802 -
eereeneeeienaeeeenaeennensens..] 278,919 ! 288, .1
- ) TOTAL ’ 221 ;| 297 mm&LM
POSTDOCTORATES 2/ S..vevevevecneeneeneen] 16,660 | 17,034 | 18,653 | 19,753 | 18,589
. . *ALL OTHER_ACADEMIC SCIENTISTS AND )
ENGINEERS vevuevovenvnnsneresesesnness) 262,269 | 271,287 | 279,115 | 287,889 | 306,254 .
- / DATA ON POSTDOCTORATES MERE NOT COLLECTED IN FALL 1978.:
/ ;oAT DOCTORATE-GRANTING INSTITUTIONS ONLY; DATA ARG FOR FALL SEMESTER OF PRECEDING YEAR.
OURCE: NATIONAL SCIENCE FOUNDATION
(;é N ¢
e Y N
- . - ~ ) *
TABLE B-31, - POSTDOCTORATES, GRADUATE RESEARCH ASSISTANTS, AND RED EXPENDITURES
IN DOCTORATE-GRANTING INSTITUTIONS BY SCIENCE/ENGINEERING FIELD: FISCAL YEAR 1979
; s ) (DOLLARS IN MILLIONS) K
POSTDOCTORATES | GRADUATE RESEARCH | R&D EXPENDITURES
‘ ASSISTANTS
FIELD i
. | PERCEMT PERCENT PERCENT
NMBER | DISTRI- | NUMBER | DISTRI- | AMOUNT | DISTRI-
8UT1 sUTION BUTION
TOTAL ,uvvenneeimeecnnnneseenn) 18,589 | 100.0 48,497 ! 1000 !§5.003! 100.0° '
ENGINEERING ..........veoes) 1,073 5.8 12,684 26.2 708 13.9
PHYSICAM SCIENCES .. 01001 40281 . 2107 7,740 16.0 543 10.7 .
ENYIRONMENTAL SCIENCES ...l ! 329! 21l 3,452 7.1 420 8.2
. MATHEMATICAL AND COMPUTER " | ,
SCIENCES ...vevvenennenns] 203 1.1 1,626 3.4 141 2.8 .
LIFE SCIENCES ... 000000000] 12,089 65.0 !+15.129 31.2 2,785 | 547 -
, PSYCHOLOGY vvevvvvvevvnnves 456 2.5 , 4.8 93 1.8
SOCIAL SCIENCES ...0 111000} 411 2.2 : 104 . 278 5.5
OTHER SCIENCES, W.E.C. ....] - - - 125 2.5
SOURCE: NATIONAL SCIENCE FOUNDATION
-
- - > " ’I
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‘ TABLE B-32. — POSTDOCTORATES, GRADUATE RESEARCH Assmuura " AND RED EXPENDITURES IN
DOCTORATE-GRANTING INSTITUTIONS BY SOURCE OF SUPPORT: FALL 197477 AND 1979
- ' . 4 (DOLLARS IN MILLIONS) .
N ”
. . . . FALL
. SOURCE' OF SUPPORT ~
L1974 1975 ! 1976 1977 1979
. POSTDOCTORATES, * TOTAL YV oeoeeviniiinnnd 16,660 ! 17.038 | 18,653 ! 19.753 18,589 :
. FEDERALLY SUPPORTED .... 11,797 | 12,019 | 13,166 ! 13,454 | 13,823 7 ., ’
NONFEDERALLY SUPPORTED ............001 "4'ge3 ;01 5,487 1299 .

GRADUATE RESEARCH ASSISTANTS, TOTAL 1/ .! 39,611 40,147 42,728 43,914 48,497

FEDERALLY SUPPORTED .................] 22,317 | 23,086 ! 24,427 | 25,203 | 27,829
[ | NONFEDERALLY SUPPORTED ..............] 17,294 | 17j061 I~ 18,301 | 18)721 | 20’668
. ' FISCA'  EAR
. 1974 1975 1976 -1 1977 1979

RLD EXPENDITURES (CONSTANT DOLLARS), : )
TOTAL 1/ eeeeenneniniiiiiiiiiennnn 1 $2,635-1 € 2,700 1 $ 2,795 1 § 2,834 | § 3,128 .

NI FEDERAL SOURCES ....vvvvvnnennnnnanns 1,774 1,817 1,871 1,906 2,070
NONFEDERAL SOURCES .....covvevnvnnvons 861 891 903 927 1,058

/° DATA WERE NOT COLLECTED IN FALL 197'8.
/ BASED ON GNP IMPLICIT PRICE DEFLATOR EXPRESSED IN 1972 DOLLARS.
! . OURCE: NATIONAL SCIENCE FOUNDATION ,

a* iaad . :

i

I . ’ ,
A
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‘ TABLE 8-33. — POSTDOCTORATES IN DOCTORATE-GRANTING INSTITUTIONS.BY SCIENCE/ENGINEERING FIELD, .
INSTITUTIONAL CONTROL, AND CITIZENSHIP: FALL 1975
P v - -
CONTROL CITIZENSHIP __f
. bl L
N PERCENT |’ PUBLIC PRIVATE FOREIGN u.s.
FIELD NUMBER | DISTRI-
— -BUTION -
.. PERGENT PERCENT PERCENT PERCENT
NUMBER | DISTRI- | NBER ! DISTRI- ! NuMBER | DISTRI- | NUMBER | DISTRI-
. BUTION BUTION BUTION BUTION
TOTAL ooviinenileenneaeeennnn, 100.0 ! 10, 100,0 8321 ! 1000 ! 6,075 ! 3100.0 ! 12.514 ! 100.0
ENGINEERING ...cveues 1,073\} 5.8 546 5.3 527 ‘ 6.3 663 10.9 410 3.3
PHYSICAL SCIENCES™ ! . Lo 219 2,405 | 2304 1,623 1905-1 1,992 1 328 2,036 16.3
ENVIRONMENTAL SCTENCES @+ .. a2l “1s 205 2.0 124 1.3 112 1.8 217 1.7
HATHEMATICAL AND COMPUTER
SCIENCES +avoevcononnrnns 208)1 1.1 95 0.9 ! . 108 1.3 9% 1.5 109 0.9
LIFE SCIENCES . .iilliiliiil 12,6 65.0 6,575 | 4.0 5,514 b 66.3 3,019 | 5007 9,000 | 7200
PSYCHOLOGY « wevnvnrnnnnees 456 2.5 208 2.0 248 3.0. 3% ! 306 422 34
SOCIAL SCIERGES'.[1I1[llllll. (1l 33 234 23 177 2 107 1.7 310 2.5
. SOURCE: NATIONAL SCIENCE FOUNDATION s~ ' ‘
” ! »
’ 4
. ‘ »
TABLE B-34, — POSTOOCTORATES AND OTHERNONFACULTY DOCTORAL RESEARCH STAFF Ry
IN ALL GRADUATE INSTITUTIONS BY SCIENCE/ENGINEERING FIELD AND SEX: FALL 1979
1]
: . POSTDOCTORATES IOTHER NON-FACULTY DOCTORAL
, ; . RESEARCH STAFF
. FIELD : _
’ . ToTAL | WEN ! women ! ToTaL | meN | woMew
. TOTAL tevvvnennnennennannnenn. ) 18,639 | 15,250 1+ 3.389 | 2 607 2080 | “e17
ENGINEERING ......... b 1,073 1 1,024 49 ! - 265 253 12 @
PHYSICAL SCIERGES ::111L111000] 4loss | 3673 386 469 a1 55
. ENVIRONMENTAL SCTENCES =ri.“i2l "'329 293 36 105 98 7
MATHEMATICAL/CONPUTER SCIENCES| 203 181 22 108 97 n .
. LIPE SCIENCES ........00..0..0 12,305 | 9,513 | 2,552 | 1,506 | 1,054 452 .
PSYCHOLOGY ......ooiiiiiiiinitl "o ese 298. 158 63 30 33
SOCIAL SCIENCES . .iiiliiiiinil &4 268 146 181 134 a
, _SOURCE: NATIONAL SCIENCE FOUNDATION Co s ) N ,
' ' hy -
) 3 . L
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TABLE B-35. — TOTAL GRADUATE ENROL

LMENT IN INSTITUTIONS OF

R HIGHER EDUCATION BY FIELD: 1974-79
T ﬁ.Q
(FIELD 1974 " 1975 1976 1977 1978 S o199
TOTAL, ALL GRADUATE . .. b - .

STUBENTS 1/.....vueuenenen] 1.295.090 | 1,267,537 | 1,089,290 | 1,090.%63 | 1,083,413 ! 3,074,922 as -
SCIENCE AND ENGINEERING 2/.... 267,012 295,608 300,387 309,580 } 310,380 321,770 fen ‘
ALL OTHER FIELDS .v.vvvvvevees 927,078 { 971,929 788,903 780,883 } 773.033 . 753,152 .

1/ AT A\.L GRADUATE msmunous AS REPORTED BY NATIONAL CENTER FOR EDUCATION srmsncs DEPARTMENT -
DUCATION, SURVEY OF OPENING FALL ENROLLMENT IN HIGHER EDUCATION, ANNUAL S
2/ AT DOCT RA E—G nuc msmunous ONLY, AS REPORTED BY unmmu. sciENcE Eouunmou. SURVEY OF s
GRADUATE SCIENCE STUDENTS AND POSTDOCTORATES, ANNUAL SERIES. .
SOURCE: NATIONAL SCIENCE Eounomo . ’ N
"" ’ Yo
* e - o .
P 4 *
- I 2
TABLE 8-36. — SCIENCE/ENGINEERING GRADUATE STUDENTS AND sc:Emsrs AND ENGINEERS .
YPE OF GRADUATE msnruuon- .
. . e . , ‘ .
YEAR TOTAL, ALL | DOCTORATE- | MASTER'S-
=i GRADUATE GRANTING GRANTING .
, ) INSTITUTIONS : . \
ATE STUDENTS, FALL SEMESTER: o .o o
5 267,012 oél
1975 veenvnrnncncncancoannnnsesnannsns 337,91 295,608 42,3
1976 v evvrrnrnnnncnnesncnneonsensannsns 44, 300,387 44,254 o
, 1977 Lol kb 38, 683 g%.sa . 49,103 N .
375,26 321,770 53,497,
214,076 180,001 . 34,075 ¢
. 19,045 185,902 33,143 : ‘ ‘
227,594 92,804 34,790
238,682 199,920 38,762 °
1979 tevensercocncasoncencasntsnsanonns ; 210,441
I9B0 cevvivnrnrnncnrentencasorrasonanns 255,94 - 218,511 37,4
.1/ DATA ON GRADUATE STUDENTS MERE COLLECTED ONLY FROM DOCTORATE- o
GRANTING INSTITUTIONS IN 1974 AND 1978; DATA ON SCIENTISTS AND .
« ENGINEERS HERE COLLECTED ONLY FROM DOCTORATE-GRANTIN o .
INSTITUTIONS IN 1979.
SOURCE: NATIONAL sclEucs FOUNDATION . ,
' . .
TABLE 8-37. — NUMBER OF DEGREES GRANTED BY INSTITUTIONS OF HIGHER EDUCATION .
. Y LEVEL AND FIELD: 1974-79 -
o - - r .
- ACADEMIC YEAR . , -
LEVEL AND FIELD .
} . 1973-74 1974-75 1975-76 1976-77 1977-78 1978-79
TCHELOR'S AND FIR .
. PROFESSIONAL DEGREES TOTAL .,_1.008,654 987,922 997,504 ;. 993,008 997,165 1.000.562

SCIENCE AND ENGINEERING ...! 305,062 294,920 292,174 288,543 288,167 288,625

HEALTH FIELDS ....... 61,025 70,058 79,126 82,378 86,012 89,951

ALL OTHER FIELDS ...... 642,567 622,94 626,204 622,087 622,986 621,986
MASTER'S DEGREES, TOTAL .......) 278,259 293,651 _313,00% 318,241 312,816 302,075 ¢

SCIENCE AND ENGINEERING ... 54,175 53,852 54,747 56,731 56,237 54,456

“HEALTH FIELDS .cvvveennennn 9,741 10,842 12,696 13,092 14,483 15,637

ALL OTHER FIELDS ..eoveeve.) 214,343 228, 1957 245,558 243,418 b 242,09 231,982 . .
DOCTOR'S DEGREES, TOTAL .......|_ 233,826 : 34,086 34,076 33,244 32,156 32,756

SCIENCE AND ENGINEERING ... 17,865 17,784 17,288 16,937 16,196 16,363

HEALTH FIELDS .vevvoosecnns 578 618 577 538 654 718 -

ALL OTHER FIELDS .....evuus 15,383 15,684 16,211 15,769 15,306 15,675 .

SOURCE:

\

- 61

NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT OF EDUCATION
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TABLE B-33. — GRADUAH STUDENTS IN DOCTORATE-GRANTING msmunous
) R . BY STATUS AND SCIENCE/ENGINEERING rmo- FALL 1974-7
® ’ ‘ 1] B 1] N
. . STATUS AND FIELD I- 1974 1975 } 1976 1977 1978 1979 ,
r FULL TIME, TOTAL ............! 195.906! 210.822! 214,729 218,445! 216.849! 224.057
. . ENGINEERING ..........io.ee| 33,717) 37,138 36,4370 36,7811 37, 026! 39,282
- - PHYSICAL SCIENCES .........| 21,416). 21,43 21)787! 21;933 2 6571 217922
. Euvmounsurtl. SCIENCES™ ... »201 a 672 129 9,593! 97695 9,919
-
‘ OMPUTER SCIENCES .......! 13,4000 13,839! 14,289 13,782 13,461 13,959
LIFE SCIENCES «ovvvavennn..| 54,650) 59236 649! 64,138 64,847 536
' . SYCHOLOGY ......vvvnensees| 18,906, 19,7750 21,546 21,413! 200620! 20!705
. COCTAL SCIENCES ...........] 45,607! 50.713! 49!723 805! 49:543 51)73% Ly
‘ - PART TIME, TOTAL «eoooeennnnn| 20,106] 84,786] 85 91.135) 93,531 97.713
ENGINEERING ,.........o....] 23724330 27,991! 28,212! 29,398! 28,543! 29,355~
PRV TR SCIENCES .........] "3,325! “3;342 467! 73,356 ,380! "3;335
ﬂweza‘msgu. SCIENCES .1..] 1,748 . 2,042 272440 27138! 2'32: \
. COMPUTER SCIENCES .......! 6,866! 7,2¢ 7,308]  7,263)  7,671] 8,473 ° -
LIFE SCIENCES ...........5  11,856! 13,837 15,123] 18,964! 20)125! 20'507
PSYCHOLOGY ...vvvnsnnencess)  6.123 9l  "g'7ea zm@, 72437267
3 BS .ooeen) 17,7557 22,9841 22,707] 22,892] 24,431] 26,452
SOURCE: NATIONAL SCIENCE FOUNDATION "
" j
‘ - - N ¢
¢ '.
TABLE B-39. — FULL-TIME SCIENCE/ENGINEERING, GRADUATE STUDENTS .
IN DOCTORATE-GRANTING INSTITUTIONS BY LEVEL OF STUDY: FALL 1974-79 )
) ; 14 P .
. ° [ P [] f M
e YEAR N TOTAL FIRST BEYOND
. . . . 2 YEAR FIRST YEAR
R 1978 ileeiiiiiiinniiiiieanenss.] 195,906 73,745 122,161 )
- . 1975 . 79,459 131,363
. 1976 .. 78,458 136,271
1997 80,713 137,732
s . 1978 74,456 142,393 | -
. 1979- 73,263 150,794
¥ —
SOURCE: NATIONAL SCIENCE FOUNDATION LA e
« ’ L4 o ¢
’ @ »
Al . : & ‘ -
. /‘ = :d .
! - 3 T % \
. « * TABLE 8-40. — FULL-TIHE SCIENCE/ENGINEERING GRADUATE STUDENTS IN oocroms-cmnuc INSTITUTIONS
OURCE OF MAJOR SUPPORT: FALL 1974
4 v
- SOURCE OF MAJOR SUPPORT 1974 1975 1976 | 1977 1978 1979 - .
TOTAL Corenpeerennenernennnns M 210,822) 214,729! 218.445! 216.259! 224,057
Co FEDERAL SUPPORT ........ 007; 48,289 48,614) 50,501, 51,302] 52,978
” . INSTITUTIONAL SUPPORT 1/.. - °°| 75 396 77 286! 79,508!* 80,860! 79, 902 104
-~ OTHER OUTSIDE SUPPORT ...yl 6,380! 16,857 17.688! 13,258 19,2651 20,128
o ; ser-suppom Feeeeseesinian] 56 123 68 390! 68,919! 68,826! 66,380 0] 67,903
§ INCLIDES SUPPORT FROM STATE ANB. LOCAL GOVERNMENTS. . \,
OURCE: , NATIONAL SCIENCE FOUNDATIO .
) a
-
. - 5 ¢ * hd
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. . E_B-41. — FEDERAL OBLIGATIONS TO UNIYERSITIES AND COLLEGES FOR FELLOWSHIPS .
. TRAINEESHIPS AND TRAINING GRANTS BY SCIENCE/ENGINEERING FIELD: FY 1973~79
. ' o , (DOLLARS IN THOUSANDS)
&
. , * o R - -
L ‘ FIELD ) 1973 1974 1975 1976 1977 1978 1979
14 M e
TOTAL wevnniinneninnnnnaeeeneneeen,. | S 287,210 $ 201,273, S 174,871] § 184.671] § 205.865] § 204,805
ENGINEERING ..oevvvvrnnininnnnnnnniaiess 12,631 10,361 10,821 . 8,100 10,015 12,626 13,682
9 PHYSICAL SCIENCES ..uvviinniiinnnnnnnnnns ) — 3,902 " 4,051 3,238 3,049 3,675 1,441 5,473
"ENYIRONMENTAL SCIENCES Z.......eeeussss... 4,124 4,927! - 3,285 1,629 764 663 1,507
K MATHEMATICAL/COMPUTER SCIENCES ..00.'we... 3,189 3,975 2,389 1,956 1,875 558 1,558
LIFE SCIENCES «vovvvvvninninnnnnnnnnnnna..) 179,222 225,575]  '135,600]  105,631] 118,799 130,840] 136,009
PSYEHOLOGY . eeeverevneesnesnnessnennnns 20,513 27,209 12,819 9,541 17,274 16,937 15,2%
- SOCIAL SCIENCES «evvvvunvemuvsnnennsnsenns 43,515 40,741 30,243 29,743 21,755! 20,31 18,198
‘ > OTHER SCIEMCES, N.E.C. } 20,115 9,761/ 2,878 5,222 10,504) 22,489 13,082
* SOURCE: NATIONAL SCIENCE FOUNDATION . - )
) . ¢
- . ]
4 » ‘
,

TABLE B-42. — FULL-TIME SCIENCE/ENGINEERING GRADUATE STUDENTS INTDOCTORATE-GRANTING INSTITUTIONS
- BY E OF MAJQR SUPPORT: FALL 1974-77 AND 1979 1/

EEI{IC S o | . .

Aruitoxt provided by Eic: -~

~ TYPE OF MAJOR SUPPORT 1974 1975 1976 1977, 1979
g =
. TOTAL ©erreereerrnnnnnonessonnanens 210,822 | 214,729 | 218,445 | 226,057 ; -
FELLONCHIPS AND muusssmps cevenndey 38,499 1 38,814 | 37,489 | 39,208 | 39,073
ESEARCH ASSISTANTSHIPS™.....00 00000l 397611 | 400147 | 420728 | 337914 | 33'497
T REACHING ASSISTANISHIPS ceeverenenene) 46,201 | 47,364 | 48,327 | 48l692 | 49777
OTHER \TYPES OF SUPPORT ..............| 71,595 | 84,497 | 86,135 | s6.631.! 86,710
¥ DATA WERE NOT COLLECTED IN FALL 1978. -
_ OURCE: MNATIONAL SCIENCE FOUNDATION ,
. , e , . .
. [
. N \ o7 - P
. v TABLE B-43. -} FULL-TIME GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUT ONS .
. BY SEX AND SCIENCE/ENGINEERING FIELD: FALL 1974-77 AND 1979 1/
SEX AND' FIELD I 1974 1975 1976 1977, 1979
] . TOTAL ©ovverninnsnnnnnnnnneenenne.. | 195,906 | 210,822 | 214,729 | 218,445 | 224,087
S . ) . MEN, TOTAL wvvnenveennnnnnlonnee... ] 249,576 | 168,567 | 156,853 | 155,233 | 152, 772
T ENGINEERING ....... 32,350 | 35,257 | 34,408 | 34,454 | 35,047
PHYSICAL SCIENCES ..... o) 18,837 | 18,742 ! 18,853 | -13)873 1600
ENVIRONHENTAL SCIEN CES 2 Tham 1,515 7,802 7,981 7,854
MATHEMATICAL /CONPUTER SCIENCES 10,857 | 117228 ! 117406 | 10,987 | 11l063
LIFE SCIENCES wvvvevntsiunnnnaenn) 37,503 | 397862 | 390491 | 390285 | 37727 .
PSYCHOLOGY .........c..cccoiooones) 110531 | 110488 | 12361 ! 110823 0,579
SOCTAL SCIENCES .Iilillllllillliliill 310237 | 34'ses | 32'336 1,830 | 31!002
NOMEN, TOTAL .vueverenenccnneennnsonent 52,265 | 57.876 ! €3.212 | 71,285
- ENGINEERING .ooooovennnenennenninnn ] | 1,367 1,881 2,033 2,327 3,335
. HYSICAL SCIENCES .....00000lllllll ~21579 | 23702 2,934 3,060 3,322
. ENVIRGNHENTAL SCIENCES .2vunnsvonns 970 1,157 1,496 1,612 1065,
HATHEMATICAL/CONPUTER SCIENCES 2,512 2,711 2,882 2,795 2896
ur SCIENCES ...... o 017,137 | 19,374 1 227158 1 241853 | 28’809
SYCHOLOGY . . V37 8,287 9,185 9,590 | .10)126.
EOCTAL SeTENcEs " 14,390 | 16,254 | 170287 | 18l975 | 20’732
. / DATA WERE NOT COLLECTED IN FALL 1978.
OURCE: ™ NATIONAL SCIENCE FOUNDATION ,
N - . ‘ %
. . i ,

o



. TABLE B-44. ENCE/ENGINEERING . DOCTORATE nscmms
. BY SEX AWD § sctsuc JENGINEERING,FIELD: JUNE 1
, SEX AND FIELD 1974 | 1975 1976 | 1977 1978 1979 :
TOTAL «.oeevnennilenonnnnn] 19,086 | 19,048 | 18,790 ! 18,281 | 17,956 | 18,247
;
> MEN, TOTAL «.ooovvvennnennn..t 26,382 1 16,067 | 15,628 | 14,989 | 14,430 | 14,293
' ENGINEERING oopcoeetoeeeeel 110 | 2,309 | 2,738 | 2,57 |° 2,370 | 2,431
. PHY SCIENCES .....i.o01 2'ges | 27793 | 27615 2415 | 253 | 2 -
' ﬂﬁgounsur% SCIENCES . .. 637 | “'e58 643 562 588
: DWPUTER SCTENCES | Seeen b 1,081 ) 1,039 290 831 828 832
urs SCIENCES +ovvs.’ 3938 | 3.980.) 3,892 | 3,810 | 3,805 | 3,88
SYZHOLOGY . 1,796 ,876 ,1 932 1,879 1,926 1,824 o
. EOCTAL SCIENCES” et 2928 | 20832 ! 20918 1o#2795 | 20576 1450
- WOMEN, TOTAL ....coooeveenn. 2708 | 3001 ) 2062 ) 3.292 ) a.626 | 3.8me
° N N X .
ENGINEERING _.....vvvvse 34 50 -53 74 53 63
HYSICAL SCIENCES .0 010 231 %62 243 244 243 293
nnsg}% SCIERCES . .. 37 36 71 59 61 58
. COMPUTER sciemces 4 115 110 13 128 131 145
" LIFE SCIENCES 855 944 949 957 | 1,082 ! 1,190
4 . PSYCHOLOGY . ... 791 873 946 | 1,081 nm o187
SOCIAL SCIENCES : 641 726 787 749 828 | s
: . SOURCE: NATIONAL RESEARCH COUNCIL, SURVEY OF BARNED DOCTORATES
) \
»
" \ - . 6‘{’;

TABLE B-45. — HOMEN IN SCIENCE AND ENGINEERING BY FIELD:

i

.

197 AND 1979

\ EMPLOYED LABOR DOCTORATE FULL-TIME cnmuns
. FORCE, 1978 RECIPIENTS, ENRO!
. JUNE 1979 FALL 1959 i/
FIELD . ®
' - ! percent ‘PERCENT PERCENT
e “ 1 NUMBER | DISTRI- | NUMBER ! DISTRI- ! NUMBER ISTRI-
. : SUTIOK BUTIONG UTION
TOTAL ceennneennnnnnenn.. | 26650 100,0 !- 3.86¢ !100.0 1,285 | 100.0
suclusmuc terssesssneneeel 21,7 8.2 63 1.6 3,335 4.7
. PHYSICAL SCIENCES ......... | 22,8 8.6 293 7.6 3,322 4.7
ENVIRONMENTAL SCIENCES ....] “2,600 3.2 58 1.5 2,065 2.9
’ 62,500 23.5 145 3.8 2,89 | 4.1
72,200 271 1,190 30.9 28,809 40.4
36,000 13.5 . 257 32.6 10,126 14.2
42,200 15.9 842 22.0 20,732 29.1
&’ AT DOCTORATE-GRANTING INSTITUTIONS DNLY
OURCE: NATIONAL SCIENCE FOUNDATION AND umomu. RESEARCH COUNCIL,
. ) SURVEY OF DOCTORATE RECIPIENTS. .
ib L] o
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AND AREA OF SCIENCE: 197 .

TABLE B-46. — FULL-TIME GRAMTE STI.DENTS IN DOCTORATE-GRANTING INSTITUTIONS

-

BY SEX, SOURCE OF MAJOR SUPPORT,

SEX AND ik . PHYSICAL | ENVIRON- MATHE- LIFE SOCIAL -
SOURCE OF MAJOR SUPPORT TOTAL [ ENGINEERING] SCIENCES u;um. MATICAL | SCIENCES !PsycHoLOGY ! SCIENCES -
) . SCIENCES | SCIENCES
_TOTAL: / 3 :
TOTAL, ALL SOURCES .............|_ 224,087 390,282 21,922 9,919 13,959 / Mg__zg.ms__n.zg_
FEDERAL, TOTAL .................] 52,978 11,006 7,447 3,414 1,4;/ 20,665 @ 3,448 5,566 .
nm oF nsms 4,99 2,770 672 392 426 299 150 "289 ?'
T OF HEM, ro TAL .. ofeee] 22,714 , 0% 1,568 254 144 14,806 2,492 4,
seeseiereessesees TV e0eay 11,959 I 504 1,39 4 101 8,251 - 1,117 3
OTHER HEN .........00vvnn...) 10,755 . 592 169 210 43 64585 1,375 1,311
NSF ooousvuernnrsnnnnnnennnans ,272 2,411 2,949 1,276 575 1,275 254 532
ALL OTHER FEDERAL ... . 0000001 150594 4,729 | , 258 1,492 287 4,285 552 2,391
., INSTITUTIONAL SUPPORT ..........1 83,048 11,362 11,543 3,472 7,924 22,342 7,439 18,96
: OTHER oursms su»on, TOTAL ...| 20,128 5,721 - - 1,461 (- 835! __ a9y 5,915 1,351 3,798
ALL OTHER U.S. ..vvvvvnennnnns + 569 3,792 1,066 511 533 3,359 1,238 2,014
OREIGN .......cceevvvnnvnnnns 7,559 1,973, ’395 324 414 2,556 13 1,784
. -
o SELF-SUPPORT .......co0vvevvnen.) 67,903 11,143 1,471 2,198 3,606 17,614 8,467 23,404 ' §
MEN: . \_/ W2 . ,
A kg
TOTAL, ALL SOURCES .............| 152,772 35,947 18,600 7,854 41,063 37,727 10,579 31,002
FEDERAL, TOTAL .....c0vvneveenn.) 36,523 10,203 . 6,512 2,763 1,236 10,842 1,803 3,
nm OF DEFENSE ..... . 000000 4,586 2,677 604 350 382 2} 106 ’2
DEPT OF HEM, TOTAL ....=......1 11,386 928 1,251 176 107 L 6,742 1,221 961
ux ,636 437 1,12 1 | 82 5,211 531 217 '
OTHER HEW ....covvnnnnnnnnns 3,750 491 12 145 25 1,531 690
F. 71 2,250 z,ssg 1,0%6 502 870 141 344
ALL OTHER FEDERAL™. .20 000001 12’780 4,348 2,02 1,203 245 3,020 335 1,602
INSTITUTIONAL SUPPORT ..........| 58,402 10,296 9,606 2,649 6,184 14,169 3,879 11,619
OTHER oursrns SUPPORY, TOTAL ...! 15,768 5,333 1,250 703 797 4,240 724 2,721
Aus S ,2 3,448 904 402 452 2,157 656 1 211
OR cu 6,538 1,885 34 301 315 2,083 11 1,510
SELF~SUPPORT . ceeeereeneeeiiieees) 42,079 10 10,115 1,232 1,739 2,846 8,476 4,173 13,498
TOTAL, ALL SOURCES .............] 71,285 3,335 3,322 2,065 2,8% ¥ 28,809 10,126 20,732
FEDERAL TOTAL ovelenannnnn.n ] 16,485 . 803 935 651 196 9,823 1,645 2,402
PT OF DEFENSE ..1l0Illllll A12 93 68 . 82 4 89 44 32
n pr OF HEM, rom. ceeceersnest 11,328 . 168 317 78 37 8,064 1,271 1,393
3 NIH ooveinniinnnnennnnnnnas 4,323 67 272 13 19 3,040 586 ’326
ornm HEW ...... eel, 1,005 101 45 65 12 5,024 685 1,067
R TRy . . 1,501 * 161 319 242 73 ’ 405 113 ’188
s ALL OTHER FEDERAL ... . ... 000 3,21 a8 231 289 42 1,265 217 189
INSTITUTIONAL SUPPORT .......... . 24,648 1,066 1,937 823 1,740 8,173 3,560 7,347
- -
OTHER omsms supmr, TOTAL ... 4,360 438 211 132 200 1,675 627 1,077
- ALL omsa S 3,33 350 162 '\gs 13 1,202 582 303 .
N EIGN .. oot einriiennennnanns 1,021 1] 49 3 €9 473 45 v 274
‘ SELF=SUPPORT .......coovvvneen..] 25,824 1,028 239 459 760 9,138 4,29 9,906 NP
SOURCE: NATIONAL SCIENCE FOUNDATION
. ¥ 4 s
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e TABLE B-47. — FULL~TIME SCIENCE/ENGINEERING GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS
- Y CITIZENSHIP AND SCIENCE/ENGINEERING FIELD: FALL 197#-77 AND 1979 1/
. ' CITIZENSHIP AND FIELD 1974 1975 *1976 1977 1979

, TOTAL ©evenrenonnnnieeiiinnnnnenas | 195,906 | 210,822 | 214,729 | 218,445 | 224,057
N ¢ - N kY

u.s. CITIZENS TOTAL ..ovnivnnnnnnnnnr 164,217 ! 177,694 180,327 . 181,584 | 179,262
ENGINEERING sessesessresessssrsnseer 22,713 25,284 |1 "24,139 -23.b71 23,103

. PHYSICAL SCIENCES ......covvewser..) 16,938 17 047 17,344 17,344, 16,735
v ENVIRONHEN AL SCIENCES .....o00000n ’ » 759 8,324 8,486 8,639

. MATHEMATICAL /COMPUTER SCIENCES 10,889 11 118 11,236 10,519 9,706 -
ENCES . 48,155 52,771 5b' 947 57,245 58,383

LIFE SCI
% /\ CHOLOGY ...... .ee 1 o1ssr0 19,208 20,980 20,862 19,
SOCIAL SCIENCES .......... 2 omona 44,507 43,357 b3r?2‘7*‘ 42, 952

FOREIGN, TOTAL ........eevvevnocannnss b 31,694 |

ENGINEERING sessessctssrasrssegesssy 11,004 11,854 12,298 13,310 16,179 .
. N HYSICAL “SCIENCES NERS Iomrrreerens 4,478 4,39 &, 4,589 187
. * ENVIRONHENTAL SCIENCES ............ 867 913 | . 974 1,107 1,280-
. MATHEMATICAL /COMPUTER SCIENCES 2,520 2,721 3,053 3,263 1253
LIFE SCIENCES ........ . 6,4%5 6,465 6,702 6,893 1153
- SYCHOLOGY . . 536 567 6 I %1
SOCIAL SCIENCES . seresecnes 5,7% 6,212 6,366 7,088 | 8,782
/7 - :
é/ DATA MERE NOT COLLECTED IN FALL 1978, - .- '
B OURCE: NATIONAL SCIENCE FOUNDATION
-3y H
. 3 i
£ » & :
> L) )

TABLE B-48. — TOTAL ENROLLNENT’AT INSTITUTIONS OF HIGHER EDUCATION

TATUS: FALL 197
\ i . 2
. . FALL 1979 .
, . STATUS .
. . NUMBER PERCENT
_ DISTRIBUTION
TOTAL ENROLLMENT, ALL FIELDS “...........!_ 11,707,126 2 1000
/ . FULL TIME 4ovvvnnnninnnnnnnnnnnnnnns 6,901,426 - " 59,0 ;
, . PART TINE <. ooiiiiiioniiiie 4,805,700 3.0 .
/ - GRADUATE ENROLLMENT, ALL FIELDS ........ 12074,922 106.0 .
. FULL TIME oovveererennnnnns 436,458 . 40.6
./ \ PARTSTIME o ool oot ;638,464 59.4
GRADUATE ENROLLMENT SCIENCE/
ENGINEERING FIELDS 1/ vvsunneerennns 2770’ 100,0
. T UFULL TIME vvevrnnencrnnenannnnnnnnns ! 224,057 ; 69.6
. PART TIME ...iiiiiiiiioiiin: 97,713 30.4
. k] A
34sA] DOCTORATE-GRANTING INSTLTUTIONS OMLY )
OURCE s NATTONAL CENTERCFon EhOCA TN STATISTICS; DIRARTHENT oF EDUCATION, AKD
Coa : NATIONAL SCIENCE FOUNDATION
) ’ .
!« >
TABLE 8-49, — TE ENROLLMENT ’
- BY STATUS: FALL 1974-X7 AND 1979 1/
- ) a L]
. ’ ) FALL )
STATUS -
K ] , 1974 1975 1976 | 1977 1979

GRADUATE. ENROLLMENT, ALL FIELDS ........11,194,090/1.267,537!%.089,.290!1,090.4¢3!1,074,922

FULL TIME ... ..ooiininininianannaans] 428,9841 45%1599) 432,960 437,732, 436,458
PART TIME .ocivvinnnnnnnnaedehneenns 765106 812,938 656330 652731 638,464

.

suwm ENROLLMENT, SCIENCE AND
INEERING FIELDS 2/......c..0.e....] 267,012 295,608 300,387! 209.s80! 2321.770

FULL TIME ......cofioveniiennnnnenss| 195,906 210,822 214, 729l 218,445 224,057
PART TIME ........« ) 71,106 84,786 85, 658 91,135 97,713

-q

NG INSTITUTION
OURCE: MNATIONAL CENTER FOR EDLN:AB'I‘ON STATISTICS, DEPARTMENT OF EDUCATION, AND

/ DATA MERE NOT COLL CTED IN FALL 1978.
é/ AT DOCTORATE-GRAN
NATIONAL SCIENCE FOUNDATI

'

ERIC L 66" -

Aruitoxt provided by Eic:




)

. TABLE 0—50. = PART-TIME GRANATE STI(.)?ENTS IN DOCTORATE-GRANTING INSTITUTIONS BY SCIENCE/ENGINEERING FIELD,

~ LEYEL OF STUDY, SEX, AND TYPE OF CONTROL: 1979
. & LEYEL OF STUDY . SEX 4 YYPE QF CONTROL -
., FIELD . TOTAL FIRSY N
- R ) YEAR FIRST- MEN * ! woMEN ' ! pusLIC ! PRIYATE
TOTAL, ALL FIELDS .............5)_97.713 39.51.1 $T.136 | 64,888 ) 32,825 | 56,966 .| \40.747
sucmeemc ceseerecsncaiaceaes | 29,355 9,523 ! 19,832°! 27,181 2,174 ! 13,631 | 15,724
AERONAUTICAL ;... i i oiiio 314 | - 7139 Y175, | 30 13 255 59
AGRICULTURAL 11 21 93 109 N AN 114 0
BIOMEDICAL ...cooeeooiioiiiol R 136 153 11 70 %
CHEMICAL ..........o... it ,298 |- 377 921 1,126 172 802 496
4,381 L 1,225 3,15 075 306 | 2,575 1,806
. ELECTRICAL 8,301 2,750 5,551 7,858 | 443 3,97 4,327
eucmemuc scxeuce . 611 455 5611 . 50 5 1
. ' INDUSTRIAL ....... 47,4100 3,004 4 6,637 | 7173 1,488 5,926
. MECHANICAL . 30180 921 2,259 3,001 179 1,755 1,425
.- uem.l.uac:w.nmsaw.s . 555 141, 414 491 64 76
MINING vvvvvvonnonncnns . 112 17 95 110 -2 107! -
. NUCLEAR ......eeeeeroooiiiiin 257 221 246 11 183 74
PETROL 105 Y 101 4 78 27
) sucmeemc. N.E. c. cervenead) 2,553 700 1,853 2,412 141 1,363 1,190
PHYSICAL ‘s)%euces P T Y- - %3 2,372 z.eg:lc 712 4,043 1,292
cueulsmv Jd 2,052 628 | . 1,424 1,502 550 1,253 799
PHYSICS ceesd 1,082 285 %7 105 2 a3
PHYSICAL' scxeuces. ‘NECLLL 193 43 - 150 143 50 33, 160
ENYIROWMENTAL SCIENCES .........| 2,324 443 1,881 1,817 507 1,903 " 421
. ATMOSPHERIC SCIENCES ........ 101 17 84 aal . 1o 100! » 1
GEOSCIENCES .......... Jdo1,405 n 1,144 1,098 317 1,142 273
. OCEANOGRAPHY . ceeen 360 55 305 301- 59 308 52
ENVIRONMENTAL SCIENCES, " .
. NeEC. eaerenrvnrrnnnenenan a8 ! - 100 348 327 121 353 11
MATHEMATICAL /COMPUTER SCIENCES .! 8,473 2,883 1 5,590 6,214 2,259 4,841 } 3,632
%:tenml slfugs celrecsscsee) 4,398 1. 1313 3,085 3,444, 954 1+ 2,490 ] - 1)908
APPLIED mmemncs, cergmes) 3,733 1,513 2,220 2,545 1,188 | - 2,087 1,646
STATISTICS «vuveruenn .. 342 57 285 225 117 264 78
LIFE SCIENCES ........eevveven..| 20,507 6,583 | 13,924 8,141 ! 12,366 | 14,431 6,076
. AGRICULTURAL SCIENCES .........! . 2,158 . 384 1,774 1,703 455-1 2,142 16
BIOLOGICAL SCIENCES ...........! . 6,507 1,703 4,804 3,736 2,781 4,552 1,955
ANA 6 ! 10 59 41 | 28 49+ 20
alocueulsr 270 H 163 107 |, 192 7
BIOLOGY . ceevernneea)l 2,637 759 1,878 1,537 1,100 1,47 ! _ 1,19
alonmv/moeulomcv . 2 105 22 5 110 .
BIOPHYSICS ......... . <3 3 28 25 3 .
. 223 43 a80 ! . 1381 < g 201
. CELL BIOLOGY 17 1% 1 3 -
ECOLOGY .. 106 19 1 87 7 1 0
Euroml.ocv/nmsuon.ocv 230 401 190 188 42 226 4
GENETICS .. ecvonnnenonngersn 20 H 81 v 51 9 45 45
> MICROBIOLOGY ... ...l 44 .. 439 102 337 258 181 | 366 73
’ - UTWION PO 4 M 681 217 464 162 519 533 ”
/ PATHOLOGY ..........4.. . 23x6 an 4% 127 78 93 m !, s
PHA nmcon.ocv 146 29 117 91 55 63~ 83
PHYSIOLOGY 320 m ! 209 213 107 ! » 220 100
. 200L0GY 458 3 57 401 .36 142, 437 21
) 810SCIENCES, N, EC . 459 126 333 | . 29 '\_1/63 342 p 117
» HEALTH_SCIENCES ...... ceee] 11,842 4,496 7,346 2,712 I 9,130 7,737 4,105
. ANESTHESIOL 2 o! . 2 v 2 0 0 2
CARDIOLOGY ..o.uvsansonnnvnns 0 0 0 o3 0 0 0
CLIRICAL N PHARMACOLOGY ... 5., 0 0 & _ 0 T 0 0 0
. NTISTRY &.voevoeennsnnnnn e 172 4 131 129 43 121 51,
RI %6 z 4 ¢ 0
GASTROENTER@LOGY .....0..0000 N\ 0 0 0 0 0 0 0
HEMATOLOGY- B ..... ... o000t 0 0 0 0 0 0 0
EUROLOGY ... 1011 11Iilllll Ny 0 3 1 4 0
NURSING ......... 5,460 2,601 2,859 189 5,271 3,887 1,573
oasrmlcsmvueombcv 3 1 1 2 1 2
OPHTHALMOLOGY ...... (\/(z’/ 0 0 .0 0 0 0
OTORHINOLARYNGOLOGY . 0 2 /o1 -1 2 0
2 «Penumcs . 3 0 / 1 2 0 3
iﬁA . 852! . 290 562 | © 542 I 310 208 644
Pneveunve EDICINE/ ‘
COMMUNITY HEALTHy..........! 1,899 476 1,423 898 1,001 1,133 " 766
< © PSYCHIATRY ..cossnbunevnvonns 3 8 31 16 23 26 * 13
* PULHONARY QISEASE ......iuu) 0 0 70 0 0 0 0
R 63 ° 10 53 60 3 58/ 5
ggegc PATHOLOGY7AUDIOLOGY .. 1.372 %2 1.0141. 17; 1.203 1.1«8 212
YETERINARY 'SCIENCES ... 0100 250 59 17 19 161 89 " 250 0
CLINICAL MEDICINE, N.E. c. 112 57 & 55° 35 77 76 3%
HEALTH RELATED, N.E.C. ...... 1,597 588 1,009 4% 1,101 805 792
PSYCHOLOGY ..evvvvuvanennennnnnn] 7,267 1,410 | 5,857 3,335 3,932 3,397 3,870
. . socuu. SCIENCES %1 .0'vesevennenns 26,452 ; 8,772 | 17,680 | 15,577 [~10,875 | 16,720 9,732
CULTURAL ECONOMICS ...... 249 . 32 217 205 IV 249 0
m poL OLOGY .ovviineonsnneney 1,480 ¢ 264 1,196 |- 745 715 1,050 410
(EXCEPT AGRICULTURAL) } 2,848 " 640 I - 2,408 2,184 664 1,643 1,205
GEOGRAPHY ... 0uouovelioll] 700 - 11Y 589 | <500 200 642 58
. HISTORY AND PHILOSOPHY . . :
OF SCIENCE ..... 31 | 3!, 28 20 1 1 14
INGUISTICS ...... 1,352 305 1,047 474 878 890 462
OLITICAL SCIENCE 11,486 4,129 7,357 7,454 4,032 6,151 5,335
. SOCIOLOGY ..vvpovsscase 2,809 652 2,157 1,477 1,332 2,153 656
SOCIOLOGY /ANTHROPOLOGY ... " 505 102 403 | 261 244 173 332
. - SOCIAL SCIENCES,.N.E.C. .....! 5,002 !. 2,534 2,478 2, - 2,755 3,752 1,260
SOURCE: NATIONAL SCIENCE FOUNDATION
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. NSF FORM 411 (Dec. 1979) s FORM APPROVED

\ OMB No. 99-R0279

: & NATIONAL SCIENCE FOUNDATION ‘ -
T . ~. ' Washington, D.C. 20550 . . !

’ ’ _SURVEY OF SCIENTIFIC AND ENGINEERING >
' . . EXPENDITURES AT UNIVERSITIES AND COLLEGES, FY 1979 ' -
¢ oL, . (Current and Capital Expenditures for Research,
. . ) Development, and Instruction in the Sciences and Engineering) .
. . = . . _ A

. ?’93“:23"‘3“’ are reqLested to complete and return this Please correct if name or address has changed .
orm to: - - .

4 N v ) 4
NATIONAL SCIENCE FOUNDATION \ ‘ )
1800 G Street, N.W, o :
Washington, D.C. 20550 ‘ <
Attn: UNISG - . c : ;
This form should be returned by February 1, 1980. s I ' - \

. |7 Your cooperatiop in returning the survey questionnaire 4 . w ~ ’
promptly is very important. : ' . ° L <
+ Financial data are requested fo;' your institution’s ’ . ' . - J

1979 fiscal year. .
This information s solicited under the authoénty of the , v -
National Science Foundation Act of 1950, as amended. . . .
All information you provide will be used for statistical Include data for branches and alt organizational units of your institution, such as
purposes only. Your response is entirely voluntary and medical schools and agricultural experiment stations. Also include hdspitals or clinics
your faiture to provide sorfie or all of the information owned, operated, or controlied by universities, and integrated operationatly with the .

will in no-way adversely affect your institution>

. clinical programs of your medical schools. Exclude data for federally funded research

All financial data requested on this form should be ré= and development centers {FFRDC's). A separate questionnaire 15 included in this pack-
ported in thousands of dollars; for example, an expend- age if your institution administers an FFRDC. If you have any questions please contact

iture.of $25,342 should be rounded to the nearsst_ Jim Hoehn (202-634-4674). . .

thousand dollars and reported as 325 N Please enter the beginning and ending dates of your institution’s fiscal year for which

you are reporting oh this form:

Where exact data are not available, estimates are ac- . : b
" ceptable. Your estimates will be better than ours® + through
\ Please note in space below: - )
\ (1) . Any suggestions to improve the design of the survey questionnaire, [2) any suggestions to improve *

the instructions, or (3) any comments on significant change in R&D in your institution,

. ‘\ “*
° . ]
Al . Vd " ’
» e 5
* - . . ’ . il
. ) ., . i , © . \ e
' - \“ ™~
€ - )
i} . ’ -~ Al
{Attach additional sheets, if necessary.)
PLEASE TYPE OR PRINT : ' "1 AREA L
TITLE EXCH NO. EXT
NAME OF PERSON SUBMITTING THIS FORM CODE . .
- 4
o .NAME OF PERSON WHO PREPARED THIS AREA
' SUBMISSION (If different from above) - TITLE * |coBE|EXCH| NO. EXT )
h 1 - ¥ - b3
, - ; - - " - —
- Plesss check and correct if necsssary the name and addrass of your institution shown on the mailing label, DATE .
‘ l: \l}C ' 9» ‘ . 30 Lo .
' ‘e ,J - ’ ! 69
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ATEM. 1. CURRENT EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND .
, DEVELOPMENT (R&D) IN THE SCIENCES AND ENGINEERING, BY SOURCE OF '
. FUNDS AND BASIC RESEARCH, FY 1979 (Include indirect costs)

.

T oo "ITEMS 1. & 2. INSTRUCTIONS, .o

~

12,

. Separately bud\“gex\ed resegrch and development (R&D) includes ali funds expended for activities specifically organized to produce research outcomes
and comrm{g_oned by an agency either external to the institution or separately budgeted by an organizational unit within the institution Include
equipment purchased under research project awarg_s as part of “‘current funds.” Research funds subcontracted to outside organizations should also
be included Exclude training grantsypublic service grants, demonstration projects, etc.

1]
¢
Undera Federal Government. Report grants and contracts for R&D by all agencies of the Fedéral Government inciuding indirect costs from these
sources. .
- ¢ «

Under b State and local governments. Iiciude funds for R&D from State, county, municigal, or other local governments and their agencies Include

here State funds which support R&D at agricultural experiment stations. ¥

. ‘ -

Under ¢ Industry. include all grants and contracts for R&D from profitmaking organizations, whether engaged in production, dtsmbu"aon, research,
service, or other activjties. Do not include grants and contracts from nonprofit foundations financed by industr\ which should be re-
ported under All ot!nr sources. | ~ -

- - Ay

Under d .Institutional funds. Report funds which your institution spent for R&D getivities including indirect costs fram the following sources
{1) General-purpose State or local government apprppnailons, {2) general-purpose grants from industry, foundations, or other outside
sources, {3) tuition and fees, {4) endowment income In addition, estimate yofir institution’s contribution to unreimbursed indirect costs
incurred in association with-R&D projects flnanced by outside organizations, and mandatory cost sharing on Federal and other grants.
To estimate unreimbursed indirect costs, many institutions use a gniversity -wide-negotiated indirect ate rnultiplied by the base (e.qg.,
diredt salaries and wages, etc.) minus actual indirect cost recovgges. If yol? institution now separatefy budgejs what was previously
classified as departmental research, these data should be included in line d.

.

Undere Al other sources. Include foundations and voluntary health agencies grants for R&D, as well as gfl other sources not eisewhere classified.
Funds from foundations which are affiliated with or grant solely to your institution should be icluded under d. Institutional funds
Funds for R&D received from a health agency that is a unit of a State or local government should be reported under State and local
— governments. Also include gifts from individuals that are restricted by the donor‘to research’ .

-la
Please exclude from your response any R&D_expenditures in the fields of education, law, humanities, music, the arts, physical education, lisfary

Total R&D expenditures reported in line 1100 column (1) and line 1400 column (1) should be the same.
Federally financed R&D expenditures reported in line 1100 column {1) and line 1400 colymn {2) should be the same.

-

- ¥ .

Aruitoxt provided by Eic: -,
. . -

jence, and all other nonscience fields. . . .
™~ -
() 1 - @ 1 ’ '
Total R&D. Basic reséarch
° Source of funds expenditures *
- ~ {Dollars in {Percent of
IS . . thousands) ¢ column 1) *
N , . j B . » °\v./“L
a. Federal Government . 1110 S - . % .
*b. State and local governments 1125 \ g * |._ +. >CONFIDENTIALITY
. Basic resqprch 15 directed Information received from p
c. Industry 1150 . toward an |rlcr.ease of - individual institutions in
. . ""v"‘“;‘:"":”‘ s yef"" . lines 17615nd 1162, o es-.
. . re the primary alm :
i . . h timates for basic research
d. lnftituuonal funds 1160 . ;Jf"the investigator is a expenditures, will not be
dt;r:‘ra:zsnwlet:g‘: °: u:- published or released; only
. : ng of the sub. aggregate totals will appeat
(1) Separately budgeted 1 161» Ject under study rather ir?iug?icatiosa ppe
g than a practical applice-
{2) Underrecovery of indirect costs and cost tion thereof.
P sharing . 1162 :
+ *e. All other sources 1175 T 4
) e
f. TOTAL (sum of a through e) . - 1100 .| $ - % \ ’
*Combined data cell {See Instructions for b and e). . -
. o~ - I
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ITEM 2. TOTAL AND FEDERALLY FINANCED EXPENDITURES FOR SEPARATELY BUDGETED
RESEARCH AND DEVELOPMENT, BY FIELD OF SCIENCE FY 1979 (lnclude indirect costs and equipment).

.

.

(Dollars in thousands)

Field of scienco lllustrative disciplines (1) Total (2) Federal
. Aeronautical, agricultural, chomlcal civil, slectrical, industrial, v
a. ENGINEERING mechanical, mota|lurg|cal mining, nuclear, petroleum, bio- and 1410 ’
(TOTAL) biomedical, snergy, textile, architecture . . $
b. PHYSICAL SCIENCES (TOTAL) 1420
(1) Astronomy .| Astrophysics, optical and radio, x-ray, gamma-ray, neutrino 1421
(2) Chemistry Inorganie, organo-metallnc,‘qig';:uc physlcal analytical, pharma-, -
ceutical, polymer science (exclirde biochemistry) 1422 .
(3) Physics Acoustics, atomic and molecylar, condensed matter, slementary
~ particles, nuclear structure, optjcs, plasma 11423
(4) Other Used for multldlsclplmary projects within physucal sciences and  °
for duscnplunes not requested separately 1424
ATMOSPHERIC SCIENCES: Aeronomy, solar weather modifica- R -
¢ tion, mstoomlogv, extra-terrestrial atmospheres -
» L]
c. ENVIRONMENTAL GEOLOGICAL SCIENCES: Engineering geophysics, geology, . .
1 sciences geodesy, geomagnetism, hydrology, geochemistry, paleomagnetism, |1430
_paleontology, physical geography, cartography, seismology, sqil
(TOTAL) +
sciences f
. OCEANOGRAPHY: Chemical, geological, pbysical, marine geo- ‘s
physics, marine biology, biolbgical oceanography
d. MATHEMATI'CAL AND COMPUTER SCIENCES (TOTAL) R 1440
(1) Mathematics Algebra, analysis, applied mathematics, foundetions and logic, ,
geometry, numerical analysis, statistics, topology 1441
(2) Computer sciences | Design, development, and application of computer capabilities to -
data storage and manipulation: information science 1442
o. LIFE SCIENCES (TOTAL) . , 1450
- Anatomy, biochemistry, biophysics, biogeography, ecol
(1) Biological embryology, entomology, genetics, immunology, microhiology, 1451
sciences nutrition, parasitotogy, pathology, pharmacology, physical
anthropology, physiology, botany, zoology "
.(2) Agricultural }Agricultural chemistry, agronomy, animal science, conservation, .
. . dairy science, plant science, range science, wildlife 1452
. Anesthesioldgy, cardiology, endocrinology, gastroenterology, )
(3) Medical hematology, neurology, obstetrics, opthaimology, preventive . 1453
. medicine and community health, psychiatry, radiology, surgery
vaterinary medicine, dentistry, pharmacy - -
f (4) Other Usad for multidisciplinary projects within Iife sciences 1454 .
NERA PSY(_:HOLOGY Animal behavior, clinical, educational, experimental, human '
_ (TOTAL) development and personality, social 1460
¢. SOCIAL SCIENCES (TOTAL) 1470 B
(1) Economics Econometrics, international, industrial, Iabor agricultural, public ™~
. finance and fiscal pollcy ' 1471
(2) Political science Regional studies, comparatlvo government, international relations, .
legal systems, political theory, public administratioh N 1472
. Comparative and historical, complex orgamzatuons, culture and .
(3) Sociology social structure, demography, group mteract:ons soc;al  problems 1473 ‘
and welfare, theory “
(4) Other History of science, cultural anthropology, linguistics, socio-
economic geography 1474 |
2 .
h. OTHER SCIENCES,| To be used when the multidisciplinary and interdisciplinary 1480
n.e.c. (TOTAL)* aspects make 'the classification under one primary field impossible -
i. TOTAL (SUM of a through h) Check to insure that column totals are ;dontml with
data reported_in item 1. . 1400 4

Q

RIC

LA +i70x providod by Eric:

.
.

- . . 71

P

*PLEASE EXCLUDE FROM YOUR RESPONSE ANY R&D EXPENDITURES IN THE FIELDS OF EDUC
MUSIC, THE ARTS, PHYSICAL EDUCATION, LIBRARY SCIENCE, AND ALL OTHER NONSCIENCE

£10N, LAW, HUMANITIES,
IELDS.
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c ITEM 3. CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGINEERING FACILITIES AND
EQUIPMENT FOR RESEARCH, DEVELOPMENT, AND INSTRUCTION, .
- , BY FIELD OF SCIENCE AND SOURCE’DF'FUNDS, FY 1979 N
ITEM 3. INSTRUCTIONS
~ - AN
Report funds for facilities which were in process or completed during FY 1979. Expenditures for administration buildings, steagh plants, residence
halls, and otbher such facilities should be excluded u*’ss utilizéa principally for research, development, or instruction in engineering or in the sci-
ences Land costs should be excluded Exclude smail equipg)p_nt items in your current fund account costing approximately $300 or less per unit or
as recommended by the Joint Accounting Group (JAG) or as determined by your institutional policy, these are to be reported under jtems 1 and 2.
Facilities and equipment expenditures include the following (a) Fixed equipment such’as built-in equipment and furnishings, (b) movable scientific
equipment such as oscilloscopes and pulse-height analyzers, (c) movable fu rnishings such as desk, {d) architect’s fees, site wor}i, extension of utilities,
and the Building costs of service functions such as integral cafeterias and bookstores of a facility, {e) facilities constructed to house separate com-
ponents such as medical schools and teaching hospitals; and {f) special separate facilities used to house gientific apparatus such as accelerators,
oceanographic vessels, and computers.
(Dollars in thousands) * .
. . » . All
‘ Field of science ° Total Federal * other sources °
; (1) (2) (3)
"a. Engineering , . . . . T T B PALe $ $ . $
CoN b. Physical sciences . 11720 7 , ! :
c. Environniental sciences. . . . . . . . . . . .l 1730, )
d. Mathematical and computersciences . . . . . . . .| 1740 °
R e. Lifesciences. . . . . . . . . . . . . . .|1780 .
. ’
f. Psychology . . . . . . . . . . . . . . .[1760 ) , . .
> /] - Y n v T
9. Socjalsciencés . . . . . . . . . . . . . .10 , : ) g
2, h. Other sciences,nec. . . . . . . . . ‘. . . .} 1780 . - ‘ n '
' i. Total{sumofathroughh). . . . . . . . . . 4] 1700 $ $ $ -
, . . * 1
) \ . ’ g
L} - - © - ;. “ -
' * ’ A
" " . ¢ h .’
N .
’ 7 ' N ' S
. a -~
» : « e . < , P - »
. . ~ , ) vl T “
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- * “
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ITEM 4. TOTAL AND FEDERALLY FINANCED CURRENT FUND EXPENDITURES FOR SCIENTIFIC
RESEARCH EQUIPMENT, BY FIELD OF SCIENCE: FY 1979

ITEM 4. INSTRUCTIONS -

s °

Please report befow FY 1979 expenditures for scientific research equipment purchased from current funds only. If actual expenditure data are
notreac.ly available, please provide estimates. Equipment is defined to include articles of nonexpendable tangible personal property having a
useful life of more than ohe year and an acquisition cost of $300 or more per unit. Institutions may use their own definition provided that it
at least includes all equipment defined here. : v

. . ¢ . .

e NOTE" These research equipment data shoﬁ‘ld also be included viith the separately budigeted R&D expenditures ré'p’oﬁd in jitems 1 and 2. )
For column (1) report current funds expenditures from all sources. Federal Government, State, county, municipal, or other governments and their
agencies (including State funds supporting research and development at agricultural experiment stations), industry, private foundations and volun-

& | tary health agencies, individuals and associations; and institutional funds.
For column (2} Federa! Government s‘ources include funds from grants and contracts for research and.development by all agencies of the Federal
Government. * v J
. ) . s ?
— (Dollars in thousands) -
‘ Field of Science (1) Total (2) Federal
a. Engineering (total) . ) 1810 s, .$
a b Physical sciences (total) ‘7* /—.4: 1820 ’
(1) Astronomy ’ - ’ 1821 ~
{2) Chemistry . 2 ; 1822 )
(3) Physics i 1823
, @) Other ’ g ] wae | L I
, 4. ¢ Enviropmental sciences (total) . % 1830 N
- d. Mat\hematical angd computer sciences (total) 1840 e
. L Mathematics ! 1841
2) Computer,sciences . 184‘2
<
e Life sciences (t’otal) v 1850
' (1) Biological sciences 1851 .
R ) (2) Agricuitural 18652 , .|
-~ {3} Medical ) . - 1853
(4) Other . 1854 ¢ ’
f. Psychology (total) . o ’ " 1860 d N _
‘ ‘9. Social sclences (total) - > 1870
) ‘(1) Economics . . ... 1871
@) Political scionce N 1872
(3) Sociology” - - 1873 h )
- @) Other R . ’ 1874 + )
h. Other,scle?cﬁ, n.e.c. (total) - , 1880 i
) i TOTAL fsum of a through h) 1800 -
\ N . ’ ’7 3 .
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SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL EMPLOYEI>\
. AT UNIVERSITIES AND COLLEGES, JANUARY 1979

-

»

&

This survey is directed toward doctorate-

granting institutions .and their affiliates only.

All other institutions will be surveyed in 1980.

Organizations are requested to complete and
return this form to:

NATIONAL SCIENCE FOUNDATION
1800 G Street, N.W. Room L-602
Washington; D.C. 20550 Attn: UNISG

This Inlomatlon is solcited under the authority of -
the National Science Foundation Act of 1950, as
amended. All information you provide will be used for

Name and address of institution:
(Please correct if name or address has changed)

statistical purposes only. Your response is entirely
voluntary and your failure to provide some or all of
the information will in no way adversely affect your
institution.

If your institution does not grant a doctorate degree
in the sciences or engineering, please indicate this in
the REMARKS of the questionnaire and return it to
the address above. -

This form represents a reduction in the number of
items requested in January 1978 and will be sent on a
biennial gycle to doctorate-granting institutions only.

This survey reguests sclenhﬁc and engineering em-
ployment data accordmg to institutional recordkeep-
ing conventions, The. completed 1979 questionnaire
should be returned by April 20, 1979. Your prompt
cooperation will be appreciated. If you determine,
however, that you cannot respond by April 20, notify
NSF and request an extension of time.

Please read the enclosed instructions before com-
" pleting this form. If you have any questions,.con-
tact Mr. James Hoehn or Ms. Esther Gist (202-634-
4673). Please complete all columns; estimates by aca-
demic officials will be better than NSF estimates.

All entries should be in numbers; please
do not enter decimals or fractions, except in eolnmn
6 whae one decimal place is optional.

NSF FORM 724S (12-78)

4

v

SURVEY POPULATION

Include data for all organizational units of your in-
stitution that employ scientists and engineers, such as
medical schools, or agricultural experiment stations,
nonacademic departments and institutes- (include re-
gional campuses and branches). Also include any hos-
pital or clinic owned, operated; or controlled by your

- university and integrated operationally with the clinical

programs of your medical school.

If your institution has a branch campus, a listing is
enclosed showing those branches considered by NSF
to be part of your institution. If any data"for any of
these campuses are not included in your final report,

please indicate this when submitting your questionnaire.

Exclude data for any federally funded research and
development centet‘b(FFRQC) administered by your
institution; thése are'to report separately. See hstmg
of F FRDC’s admimstered by-acadermc institutions.




o Estimated full-time-oquivalents

- - Headcounts *TE)
- : ' Total FTE's
- (Include alt— FTE's devoted to

* activities separately
DISCIPLINES Y/ ‘ ©.g, teaching, budgetod R&D 2/

. separately
Totl ' | Fulltime | Parttime | S0BR, o

- &mdh’dod{,:uh - Percent”
Ny ‘ . reported in Number (optionaD 3/ ,
. col 1)

' ()] 2 (€)1 () 0) 0
a. Engineers(tota) . . . . . . . . . . [2710 h

(1) Acronautical & astronauticalengineers . . . 2711 -
) (2) Chemicalengineers . . . . . . « . . |2712
C () Civilengineers . . . . . . . . . . |2713 -
(4) Electricalengineers . . . . . . . . o 2714 . * ‘ : -
" (5)Mechanicalengineers ., . . . . . . . {2715 - '
(6)Otherengineers . . . . . . . . . . |2716 . .
b. Physical scientists (total) . . . . . . 2720 :
()Chemists . . .+ « « . « « « . . . [2921 .
(Q)Physicists . . . . 4 . o« . o« o . |2722 i -
(B)AStronomers. « « .« "¢ « . o« o . o |2723 . .
(4) Other physical scientists . . . . . . . [2724 )
¢ Envitronmental scientists (total) ."". . . . . |2730
(1)Eathsclentists . . . . . . . . . . 4731 e
(@) Atmosphericscibntists . . . o . . . . [2732
(3)Oceanographers . . . .+ « .« o .+ . . 2733 -
(4) Other environmental scientists  , " . .~ . . 2734
d. Mathematical & coniputer scientists (total) . . . 2740
(1) Mathematicians (exclude computerscientists) . [2741
(2) Computer scientists'(excl udcpromn). . {21421 7 .
e.  Life scientists (total) . . . . . . [2150
- (1) Agricultusal scientists . . . . . . . . |2751 - 2
() Blological sclentists . . . . . . . . . |2752 : ' i
(3) Medical scientists (se¢ instructions,p. 1), . . [2753 -
4 @oOtherlifescientists . . . ... . . . . 12754 - ’
f. Psychologists(total) . . . . . . . . . [2760 . . . -
g  Social scientists (total) (exclude historians) . . . [2770|
(DEcomomists « « . .+ « « . o . . . [2771 ' .
(2)Sociologists « « + . o+ . 0 . o« . . [2172] " - : .
(3) Polifical sclentists . . . . . . . . . [27173 o : S
(4) Other social scientists . . . . 2. . |2714 i
h. Total(umofathmug. . . . .~ . ... . |2700 : ' i
L/ See listing entitled, Graduate Programs in the Sciences and Engineering. ' " :

2/ See section 9 in Imstructions for definition of “aepmtely budgeted R&D expcndituxes" : y

3/ If your institution computes the numbez of FTE's devoted to sepmtely budgeted R&D activitiés by use of a percentage in each discipline, please do so in col. 6 and use
@ ntage to compute data in col. .
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CHECK LIST"

( ) 1. Are all entries roundéd to whole numbers?
Please do not enter fractions or decimals,
except in column 6 where one decimal

1978-79 DATA CHECK .

Please bo;x1pm your January 1979 personnel data with your survey response for January -
1978, particularly for the totals, Please explain below or on a separate sheet any signifi-
cant changes; and, whete possible, indicate any required adjustments in data reported in

place is optional. ° previous surveys. -
( ) 2. Do the data add to subtotals? ,
( ) 3. Are all columns completed? YQUR esti- . oL 1918 1979 .
. matés will be better than OURS. An ex- . "
planation of estimates may be noted on Line 270?' col 2, Line 2706, col 2.
a separate sheet or in the REMARKS. ) ot -
Total full-time scientists & engineers
( ) 4. Are all branches and components such as v
medical school, computer center, and ag- . .
ricultural experiment station included? . Line 2700, col 3. Line 2700, col 3.
’
( ) 5. Haye you included all postdoctorals? Total part-time scientists & engineers .
( ) 6. Have you excluded graduate students? Line 2700, col 4. Line 2700, col 4.
" Total FTE's -
- | -
CONFIDENTIALITY . : REMARKS - ‘
: . R What methods and source records were used for estimating. R&D effort? -
&he.National Science Foundation recognizes that ' ° \
its ability to gather much of the enclosed infor- ¢ )
mation would be severely impaired if it could not . d : .
be held in confidence. Please indicate below the - . N .
number of any items which would not be supplied | Please indicate probleris encountered in estimating R&D-related activity. '~ *
but for assurance that the source will be held in :
L confidence. The Foundation will hold in confi- " -
dence such information to the extent permitted-
+by law. ! -
d What month did th data come from that were used to complete this survey
ITEM: . .
. ) - C
’ Are there any sign#ficant changes in data reported in previous surveys? *
. \
- \ - . ¥
-
PLEASE TYPE OR PRINT . AREA ‘
NAME OF PERSON SUBMITTING THIS FORM TITLE : . |copg [EXCH] NO. | EXT ‘|-
. s
NAME OF PERSON WHO PREPARED THIS ' AREA " ’
SUBMISSION (If different from above) . JITLE CODE {EXCH| NoO. EXT
» H.\ . 7
NAME OF INSTITUTION DATE ADDRESS (number, street, city, State, ZIP code)
® “~ . - -
2 14 - <
|
0 - - |
| ' ,

7




¢

The National Science Foundation requests your
cooperation in completing the attached questionnaire

' coverirrg the personnel characteristics of your institu-
tion as they relate to the sciences and engineering. This
form requests employment data in 1979 according to
institutional recordkeeping conventions. The
questionnaire should completed and returned to
NSF by April 20, 71979, 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 reported in the current survey differ
significantly from those reported’ in the previous
'( survey, please indicate the reasons for the différence,
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 infarmation
requested on this form, write or telephone Mr. James
\Hoehfl or Ms. Esther Gist at the Universities and Non-
profit Institutions Studies Group, Division of Science
Resources Studies, ‘National Science Foundation,
1800 G Street, N.W., Roonfl.-602, Washington, D.C.
20550 (T elephone: 202/634-4673). Additional forms,
as well as copies af previous responses, may be
Yobtained by writing to the above address.

&
¢

Survey lnstmctions

L]

"L Survey Populatton

This survey, conducted brenmal& COVers - pro-
fessional employment at all academic institutions
granting -a doctoral degree (i.e., Ph.D., M.D.,
D.D.S., etc.) in any of the sciences or engineering

OMB No. 89-R0282
Approval Expires Dacember 1980

NATIONAL SCIENCE FOUNDATION

-~ WASHINGTON, D.C. 20550
’ SURVEY OF SClENTIFIC AND ENGINEERING PERSONNEL
EMPLOYED AT UNI'VERSITIES AND COLLEGES o
b JANUARY 1979 )
) INSTRUCTIONS AND DEFINITIONS '
Introduction and other units’ of the parent institution,l including

regional campuses, medical schools, or an agricultural -~
experiment station.

If your institution has one or more branch cam- "
puses, a listing is enclosed showing those branches
considered by NSF to be part of your institution for
survey purposes, If any data for any-of these campuses
are not included in your response to NSF, please i in-
dicate this under ‘‘Remarks”’ when submitting your
questionnaire.

Federally funded\esearch a.nd development centers
(FFRDC s) dre to report their data separately from the
administering umversrty, see the listing of. FFRDC’
administered by academic institutions (p 4) °

S~

LI

2. Survey Tirre Period

A ,
Thel a.nuary date referenced in this questionnaireis ., -

the point-of time when this survey is conducted rather .

- than the actual reporting date of data compiled for

®

(S/E) disciplines. The institutional response to this_

-
[l . .

survey should reflect personnel activity in all branches °

NSF. For institutions reporting on the basis of central
record systems, data should reflect the date when your
files are ‘‘frozen’’ for annual personnel feports. Many
institutions, ecpecrally those with State affiliation, use
their central records compiled in the preceding fall of
each year to report to NSF. Please indicate the report-
ing date of data for yeur institution in the space pro-
videdyon the back of the, questionnajre. . L

3. Profﬁonal Employment -

The termy “profecsronal,” for purposes of this
survey, refers to all persons paid a salary or strpend by
the responding mstrtutron who work at a level at which
the knowledge acquired by academic trarmng equalto o
a bachelor’s degree in science or engineering is éssen-~
tial in the performanee of duties. Many institutions«
with central reporting systems use Lhe‘zdcounts of*
exempt employess, i.e., those.employ®es who are in v
the exenipt category of the Fair Labor Standards Act - )




as amended. Exempt employees are nof eligible for
overtime payment. Others use EEO6 concepts.

Include: S/E personnel with faculty status,
Jbostdoctorals,' and other proi :ssional employees
_such as systems analysts in computer centers.

" Exclude: (1) Personnel on sabbatical-o er leave
status; (2) personnel employed in branches of your
institution located_in forergn countries; (3) unpard

RN voluntary staff; (4) person “unpard” by the uniyersiyy .
"o 4, bt paig| bythe medical school; (5) student health serv-
* ice personnei (6)those agricultural extension person-
nel primarily involved in home' economics and 4-H
2 youth programs;’(7) administrative offieers above the
level of department chairpersons with titles such as.
presrdent academrc dean, dean of faculty, provost,
-~ chancellor, etc., even though they may devote part ‘of

- .

¥ their time to teachrng and/ or research 8) all graduate
students, . .
( . - 4.- Assignment of Scientists a)zd Engineers (S/E)
v toNSF Discip’lines
. "~ Determination of whether peressronal employeest

should be reported in the ‘NSF personnel survey, as
“‘scientists and engineers and their associated
"disciplines is donme by most respdndents
. departmental structures. After parficular depart--
. / .~ ments are selected for inclus,ron in the \NSF, personnel
) ! survey, respondents usuaﬂy.classrfy h adcounts ofall -
professional employees into varioys’S/E disciplines *
« . « 4 according to their primary-or fOme department sof
) assrgnment Where individual a srgnments aresplifin-,
. to two departments on a 50-peficent basicy «classrﬁca-
tion intq. a single NSF discipfline should be made -
according to institutional conv ntrons . )

<

s o

See classification of disciplin s‘of employment 1n

» , the sciences and engrneerrng fo “the ‘broad and de- .
v " tailed S/E disciplines of ef ment corresponding
P + to those shown on the questiopnaire, wrth illugrative
‘ categories of each disciplipe/(p 4). This dffcipline-

oriented taxonomy is used Byinstitutions that compile.
their own departmental. groupings for *this NSF .
. survey. As a separaie enclosure in this survey package
* you will also find a computer-generated List" of
Graduate Programs.* This Jrstrng is intended to segve
v as an additional guideline to assrst youin determrnrng
how to classify your professwnal petsonnel as *“seien-_

PUER J

% h 'Someﬂnsmuuons without comprehensive central records on the numbcrs of

~ postdoctorals base their response to this survey on data gathered in 2 the ofﬁce (4) unpard voluntary staff at medk:a} or dental . / .
e of lhe graduate dmn as part. of NSF’s Survey of Graduate Science S;udpnt .
o Sypport and Postdoctorals. s schools; and, (SL)medrcal, res\dents unless research . -
. “This Graduate Programs list covers only graduate §/E programs and s ‘v~ training underthe supervisign of  senior ' mentor is the
‘ed from the NSF Survcy of Graduate Science Student Support, Ffl) 1978. prlme purpose of the appofntment .
| N . .
C Lo : . . “ A
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tists and engineers’’ into various disciplides, While
most respondents repqrt S/E headcounts based on
departmﬁms)ugcture NSF recognizes that because
of the multidisciplinary nature of.many academic
activities, degree specialties and departmental assign-
ments may differ (i.e., a Ph.D. in mechanical
engrneermg may be assigned to the department of
orthopedics). To promote ease of reporting and con-
sistenqy of data among institutiens, it is suggested
that, where these differences are not significant, all
profess/onals in a department be.assigned to a srngle
discipline. In other instances, where sizable' dif-
ference$ occur, institutional respondents may choose
to report, professionals employed ‘ina single depart-
ment into two dy rmore disciplines for the NSF person-
nel report. For example, an institution may have a

srngre department of electrical engrneerrng and com-’

puter science and report individuals into two separate
drscrplrnes on the NSS personnel survey according to
their degree specialifics.

It is important that respondents i
survey scientists and engineers who are )
organizational units that are not part of an "academic
departmeént. For example, scientists and engineers *
employed at a computer center that is not affiliated
wrth a partrcular academic department should be in-
Cluded in the*survey. The mosf prevalent” reporting
practlce for tWese nonacddemic upifs is to assign
groups of mdnﬁduals to NSF disciplines according to
their degree specialfies, esptofally when multi-
drscrplrnar)gactrvrtres are promment , . .

e

5. Medical and Clinical Disciplines , " c

For purposes of this survey, all M.D.’s, D.D.S.%s,
etc., with faculty or acadertiic appointments are to be
reported, including postdbctorates NSF considers_
faculty 'status grven to, ‘physicians, dentists, public
health spgcialists, pharmacrsts etc., to be an indicator
ofsrgnrﬁcant ihyolvement i teaching, clinical in-
vestrgatron «Or other R&D a vmes

Exclude.(l)Allmedrcal actrtro’hers sugh as nurse
antesthetists, occupatronal tlrerapists, physical
therapists, ul/erns (2) nurses with or without faculty

or academic appointments who ar rlrﬁarriyrnvolved
in direct patient' care;, (3) scienti yvhose :prrmary

employment is at independent hosprtals even though
they may perform sQme teaching orresearch functions
for your mstrtutron tl]fough codperat’Ve agreements;

,
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. 6. Headcounts of FuII-t:me Scientists and Engmeers

Ful\l\qne employees are those individuals avail-

_ able for full-time assignments at the date used for re- -

portmg in this survey, or those who are de51gnated as
““fult time” inan official contract, appointment, or
agreement. Determination of ‘‘full-time’’ designation

ventlons and standards.. Avoid double counting; if,
-for example, individuals are fullztime employees but
their assignments invelve more than one department

{or campus), they should be counted as' one full-time ~

employee according to their primary or homedepart-
ment o%smgnment (or campus)

e ¢

7 FuII-Ttme-EqulvaIent (FTE) .

The FTE reportmg concept shouldvref}ect the actual
utilization of S/E professionals in various disciplines

and their involvement } n separately budgeted R&D ac- -

« tivities. Wmle headcounts are usually reported on the

basis of primary department of assxgnment FTE
_reporting in varieus NSF disciplines should reflect,

with & 60-percent appointment in electrical engineer-
ing and a 40-percent appointment in computer science
would be reported in FTE’s in two NSF disciplines
according to the 60-40 -perceny split in departrental
assignments. Accordmgly, the FTE concept converts”
the number of persons with part-time or split appoint-
ments among variols disciplines or activities to an
equivalent n@mber of full-time persons, in accordance
with institutionally agreed upon conventions,: -

The procedures used to compile FTE data vary
from institution to institution, depending largely on
the recor:'s availab¥e. Generally, there are two °
categories af records available_to institutions
budgetmg information descnbmg the allocation' of
personnel resources and/or data reflecting actual
rather th_gn planned utilization of the’resources

In convertmg S/E headcounts into FI'E s; the
'followmg method is suggested:

- in S/E departments, Smedical. schools,
gricultural experiment stations, research in-

-to primary assignment; )

b. Within each’discipline, differentiate employees

. as being either full time or. part time (accordifg
to institutional practices);

* shotld be based on institutional recordkeeping con- .

/

¢. Calculate the full4im ivalents of full-time

S/E personnel. Use" budgefary or resource

utilization records to report S/E employees with
split appointments betwéen departmefts and/or
institutional units, and disttibtité these data ac- .
cording to appropriate NSF disciplines;

d. Calculate the full-time-equivalents of part-time
- S7E personnel and merge tiem into appropriate

g a -

-
4

NSF disciplines. . .

-
. -

8. Research and Development (R&D)

R&D actlvmw are systematic, intensive studies

" directed toward fuller ‘knowledge of the subject

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

includes -all 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. .
"multiple appointrments. For example, an individual Institutio .

s

Exclude: Time Slﬁm by professional employees on
training grants, public service grants, demonstra_ttién
projects, etc. * v

Estlmatmg the dmsmn of time allocated or spent by

" individuals in separately budgeted R&D programs is

. depends,

difficult for many institutions. Again, pchedures
used-to supply these data-vary among institutions and
the extenf-to which central teporting is feasible
by and large, on the degree to which
budget/personnel/financial records-are mechanized
and linked. Among the procedures used by various in-

'stitutions are the following: .
\ . , . ?(’ v . .
a. Using some geneyally held criteria at the institu-

. Categorize headcofiiits of all exempt employees® ™

titutes, and other institutional organigational
units into one of the NSF disciplines according_

tional or departmbental levels (i.e., three-fourths
for instruction, one-fourth for research);
B, Estimating separately budgeted R&D invdlve-
" ment_ or ‘assignment obtained from payroll
records, personnel records, or from employee
contracts * (i.e., salaries paid from separately
budgeted R&D funds may be compared with
- total academic salaries of individuals); e

c. Askmg research administrators, department

chalrpersons or heads of other organizational ,
uhits to furmsh“éstlmatw of separately budgeted .

*«  R&D involvement.

d. Using faculty activity analyses in institutions.

where these are regularly conducted.
B - N *

! /’
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.

Federally Funded Research and Development *
. Centers (FFRDC’s) -

For purposes of this survey, FFRDC’s are defined
as R&D organizalions’e)(clusively or substantially
\ financed by the Government and administered on a

- , . contractual basis by educational institutions or other
- ’ orgapizations. The following is a current list of
L ™ FFRDC’s administered biyniversities and colleges:

Ames Laboratory
‘. r:A,rgonne National Laborator
' «. Brookhaven National Laboratory
Center for Naval Analyses ‘
Cerro Tololo Inter-American Observalory
- *E. O. Lawrence Berkeley Laboratory
“E. O. Lawrence Livermore Laboratory
Fermi National Accelerator Laboratgry
Jet Propulsion Laboratory
Kitt.Peak National Observatory
Lincoln Laboratory
N . Los Alamos Scientific Laboratgs
National Astrop and Ionosphere Center
Nafional Centfr for Atmospheric Research
. National R Astronomy Observatory
Oak R’n@ﬁ%ogiazed Universities
. Plasma Physics Laboratory .
) Space Radiation Effects Laboratory
Stanford Linear Accelerator Center

. Classification of Dlsclplm&s of Emp‘lbyment
in the Sci¢gces and Engineéring ‘

ENGINEERING

Aeronautical & Astronomical: acrodynamlcs aerospace, space
- technology.

Chemical: ceramic, petrolcum petroleum refining process.

Civil: architectural, hydraulic, hydrologic, marine, sanitary and en-

vironmental, structural, transportation. .

Electrical: communication, electronic, power.

Mechanical: engineering mechanics.

Other Engineering: agricultural, industrial and management,

metallurgical and materials, mining, n‘uclcar,”ocean engineering

systems, textile, welding. .

¢

*

PHYSICAL SCIENCES )

Chemlistry: andlytical, inorganic, organo-metallic, organic, phar-
maceutical, physical, polymer science (exclude biochemistry).
Physics: acoustlcs, atomic and molecular, condensed matter,
elementary particles, nuclear structure, optics, plasma.
Astronomy: laboratory astrpphysics, optical astronemy, radio
astronomy, theorcticﬁgstrophysics, X-ray, gamma-ray, neutrino
astronomy. )
Other Physical Sciences: used for multidisciplinary ﬁclds within
physical sciences. «

"ENVIRONMENTAL SCIENCES .
(TERRESTRIAL AND EXTRATERRESTRIAL)

~  Earth Sciences: engineering geophysics, general geology, geodesy
o A

+
a? . .

ERI
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" systems and development. ¢ ,

and gravity, ggomagnetism, hydrology, inorganic geochemistry,
1sotopic geqghemi\try, organic geochemistry, lab geophysics,
paleomagnetism, paleontology, physical geography and car-
tography, seismology. -

Atmospheric Sciences: acronomy, splar, weather, modlf‘ca&{)n, ex-
traterrestrial atmospheres, meteorology. .

Oceanography: biological oceanography, chemical oceanography,
geological oceanography, physical oceanography, manne
geophysics. '

Olhesﬁnvlronmenlal SclenceS' msed for muitidisciplinary fields *
within environmental sciences. .

]
MATHEMATICAL AND COMPUTER SCIENCES

~-Mathematics: algebra, analysis, applied mathemaucs; foundations

and logic, geometry, numencal arfalysis, statistics, topology.
Computer Sciences: computer programming,’ computer and infor-
mation sciences (general); design, development, and application bf
computer capabilities to data storage and manipulation; iaforma- °
uorz‘;cicnces and systems; systems analysis.

LIFE SCIENCES - } N .

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

Biological Sciences: anatomy, bacteriology, biochemistry,
biogeography, biophysics, ecology, embryology, entomology,
evolutionary biology, genetics, immunology, microbiology, nutri-
tion and metabohsm, parasitology, pathology, pharmacology,
physical anthropology, physiology, plant sciences, radiobiology,
systematics, zoology. : F

Medical Sciences:* internal medicine, neurology, ophthaimology,
preventive meghcine and public health, psychiatry, radiojogy,
surgery, veterinary medicine, dentistry, pharmacy, podiatsy,
anesthesiology, chcmotherhpy, dermatology, geriatrics, nucléar
medicine, obstetrics, gynecology, oncology, pediatrics, physncal
mediciné and rehabilitation. .

Other Life Sciences: all other health-related disciplines®.

.

v
PSYCHOLOGY: animal* behavior; clinical psychology; com-
parative psychology, counseling and guidance; development and
personality; educational, persgnnel, vocational psychology and
testing; experimental psycholdgy; ethology; mdugtnal and
engineering psychology; social psychology.

-
- ’

SOCIAL SCIENCES

Economlm' agncultural economics; econometrics and economics
statistics; hlstoryof economic thought; international economics; in-
dustriai, labor and agricultural economics; macroeconomics;
microeconomics; public finance and fiscal policy; theory; economic- A

.. >

Sociology: comparative and historical, complex orgdnizations, *
culture and social structure, demography, group interactions, social
problems and social welfare, sociological theory.

Political Science: area or regional studies; comparative govern-
ment; history of political ideas; international rclauons and law; na-
tional, polmca\and legal systems; political theory. public ad-
ministration.

Other Social Sciences: cultufal anthropology, ¢riminology, history
of science, linguistics, socioéconomic geography, urban studies.

&
*Personnel employed as computer programmers should 707 be Tepor
professionals.

*Exclugle personnel primanly involved 1n direct patich care,

.
. -
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. Flow Charts _ . ' T :
- Institutions Who automate NSF survey data or plan STEP 1:
to — or éven engage in manudl data processing —may .« Retrieve, sort, and select information
. - be assisted by these charts. .- from central records of institution.

, Central Flle: Contalns centralized records for
.all paild employees. (Note: Some affiliated en.
tities such as medical schools may have their
own central files. See bglow.) Examples: Per:
sonnel, payroli, or general financial records.’
. .’ - -
v
L4
P ~ N

Select personnel exempt from Fair LaRor
Standards Act. (See section 3 in Instructiogs).

Exempt
of nonexempt

]

Select scientists & engineers (incl. postdoc:
torates) by “home” depanmerﬁ. Exception: if
“home” dept. is not science or engineering,
and person holds joint appt. in S/E depart.
ment. Sge Graduate Programs list enclosed.

Other
. sclentist/
engineer?

\
0 - N ? .
Away on Yes N .
- sabbaticall , . » { See section 3 in Instructions.
: leave? £
. H K
-+
. , | \ - l :
s - . ' ' 4
Employed, Yes \\-\/ . ' :
. in foreign ———Pp—{ - Exclude { See section 3 in Instructions.
country? w
» NO ‘ h K s . 7
= - S :
el
L]
i » ’ ¢ . ~
Rank Yes
above dept. —)- Exclude { See section 3 in |pstructions
B chairperson? - ; Ltons. ¢
No C%’ -
. ] N B L
Assign to To assign to appropriate ‘disciplines use the
specific S/E 4 NSF.generated Graduate Programs’ist as a
disciplines . i} guide linking departments and disciplines, or
d - . use your institution’s conventions.
i - At this point you have exfracted file'contain-
Professional : ! * | ing all professional scientists and engineers
SIE’s, by a covered by central records (but may be limited
® discipline -} to those assigned to ‘academic S/E depart:
A, ments in the institution proper).
. . .
I .
IS o T . . 1
Q 81
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.

Medical
school
records

- Exempt
or non-
exempt?

P

Facult
4 < Postdoc? ~

or academic™
app'tmnt?

Yes

“Unpald” by
university? ¢

. ;} i Exclude

Mostly
employee of
indep hosp?

. Avold double
, counting

Found in
central fite,
step 17

. Assign to
spegific
SIE ) *
disciplines

Professlonal
* SIE's at med
school; by

discipline

——,

STEP 2: x%
Collect information for megigal school

(if any) if-net. covered by central file of.

institution.

Refer to discussion of medical schools (Sec-
tion 5 in Instructions).

-

. ~ )y

Select personnei exempt from Fair Labor
Standards Act. (See section 3in Instruct!ons).

’
- v -

“ ©

Do ‘not include medical school personnel
unless they have faculty or academic appoint-
ments. Exceptions: postdoctorals (See sec:
tion 5 in Instructions.)

.
< . M .

90) . -
Exclude personnel "unpald" by the unlversltyg
even If paid by the medical school Exclude
voluntary staff.

a

N

Scientists whose primary employment s atin-
dependent hospitals are to be excluded even
if they perform teaching/research for your in-
stitution through cooperative agreements..

. e

¥ ,
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
FTE flgures, below. .

A - .

- ~
Assign the individuals selected to the ap-
propriate NSF discipline tategorles, using
elther the NSF-generated Graduate Programs
list or your own Institution’s conventions.




Iy

o

(¥

. . STEP 3:

. Collect information on any remaining af-

. o ‘ filiated entities not covered by files already
: . J processed. Such entities might include a

. . regional campus, an agricultural experi-
ment station, a research institute (except

' ‘ for FFRDC’s), a ‘computer center, etc.
_— . Also check for postdoctorates not in-

” , cluded in central files (see footnotg to sec-
: A \ ' tion 4 in Instructions). . ¢
- , ~ . -
* Records . - - .
. » for these - . - { See saction 1 in Instructions.

‘afﬂllat*

f

Exempt
or nog-
exempt?

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

Exempt ¢ o~
. y . ] . .
n ) Ve N N Ry
: science/ No < " Exclude See discussions in sections 3 and 4 in
engineering? . - Instructions.
. o -
~ Meet No _ ‘ Note exclusions listed in sectfon 3 in Instruc-
other qual- - Exclude tions (e.g., exclude personnel away on sab-
fications? ) . 4 batical and voluntary staff).
" Yes o ; :
~ " Some individuals may be included in both the
R : Yes Institution’s c8ntral records and the affiliated
F °""df"" Avoid double entity’s files (¢.g:, a person teaching at both
- central ?Ie. , counting the main and a reglonai campus). Only count
. step 1 * such® persons once, but keep track of split
No * asslgnments for FTE figures, belgw.
Y * < o . . ’ ¢
I‘ * - - - N
- - , -
- : Assign to - . Assign the Individuals selected & the ap-
' . . specific propriate -NSF disclpline .categories, ysing
. *  SIE - : either the NSF-generated Graduate Programs
disciplines . list or your own Institution's conventions.
. . ~ / f 1 ) ’ . 4
N ? N [ ) .
- . ." N }i R , ~ R
L Professionat, ’ >
N .S;’E's at )y L4
"¢ .. [+ < uaffillates, ' ’ )
. F [ oydiscipin [, ' M ) ™~ !
. ) .o v ' .
. s D ’ '
. - ] . )
+ A, < I
. 5 N
shn ' .
~ € i N - . & -
s rl . ‘\;\ " ’ ) ¢ ey .
a: d o s ™ ., " : o2 83 N
p . \
. . o ) i
; . ) , _ ~ 'i' . . "‘q‘,: \. ™ .
e . . » - ~ ““ ’
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Prof. SIE’s
from
central
records

"Prof. S/E’s
frgm
med school
records

Prof. SIE’s
from
affiliate
records

[ S

'

|

Total prof..
S/E's at this
institution

Check
employmént

'Part time

status

ERIC *

Check for
split
departmental *
s appointments

%

'y

|
Distribute

FTE's by
disciplines

NSF disci-
plines

Estimate _
separately

bufigeted

..R&D
involvement

Review form
. and send
o NSF

‘\
!
]

W

— 1

g1 -

[ If duplicate entries have not already been

STEP 4:

Merge ajl extracted information, compute
full-time-equivalents in each discipline fior
both full-time and part-time personngl,,
and determine extent of separately
budgeted R&D °* — -

)

-

eliminated, it may be convenient to do so at
this stage. .

h)

P

1
Use institutional definition for "p’adﬂlme"

%

employees, (See also discussion of “ )il time”
1n section 6'in Instructions.)

a

FULL TIME: Check for personnel assignments
which are spht avrass several disciphnes

(See section 7c in Instructions.)
,

PART TIME. Use institutional conventions or
practices to convert numbers of part:time per-
sonnel to the equivalent number of full-time
individuéls in each discipline. (See section 7
in Instrus:tions.)

A *

For all personnel, determine the proportion of

time spent in separately budgeted R&D pro-

grams. Use institution’s conventions or data

from faculty activity analyses, salaries paid ’
from research funds, etc. (See section 8 in In- . )
structions.) ‘

“ t
Ali data required for survey have now been
collected. )
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N SURVEY OF GRADUATE SCIENCE STUDENTS AND POSTDOCTORALS FALL 19797

‘App. Exp. 12/81

form Approved
FEDAC No., RO093

N }
. . - DEPARTMENTAL DATA SHEET —
\: . (NOTE: BEFORE FlLLlNG OUT PLEASE READ THE ATTACHED INSTRUCTIONS.) .
' Institution and
1. Namse and sddress of Institution: _ department code
‘2. Sciancs or enginesring department {or unit) coverad by this dats sheet. bl : {Lesve blank)
3. Person in department (or unit) preparing this form: < ' , :
Name: H
Title: Phone: { ) .
4. Highest degree offered by department In fall 1978 (CHECK ONE ONLY) Master’s (1) Doctorate {2) No graduate degree offered {3)
NOTE: IF YOUR DEPARTMENT DOES NOT ENRO GRADUATE STUDENTS, PLEASE MOVE TO ITEM 8 BELOW.
8. Number of FULL-TIME GRADUATE STUDENTS - STUbENTS RECEIVING FINANCIAL ASSISTANCE> SELF-
3 - snrolled for advanced degrees (master's and doctorats) Z SUPPORTED TOTAL
in tall 1879 N FEDERAE SOURCES (excluding loans) NON-FEDERAL SOURCES STUDENTS FOR ALL
® ' DHEW . - - {incluaing | SOURCES
‘ Department - Nastlons! Other ey Other s
. '] Nstionat Science Fedarsl | Institutfonali Foraign us. * fosns and
MECHANISMS OF SUPPORT Do;,m .| Institutes Other Foundstion| sources support 1/ sources sources 2/ family (Sum Bf (A)-
of Health PHEW N . sources) theu (4))
(A) (8) L(C) (D) T (E) g (F) (G) (H) ) (J)
< ; 1Y -
Graduate Fellowships n . . . .
r LY
\Gnduau Trainesships (2} . - N ;
3
Graduats Research Assistantships = (3) : . .
. 3 - v ” { M .‘
Graduate Teaching Asslstafitships 4 ¥ ¥ . o . ¢ . . l B
LN ‘ - ’ ~| _— |
Other Types of Support . . (8 - a ‘ P
o ] . < . - .
| FULL-TIME TOTAL . (8) : . ' Y kS
‘ . . ¢
. , N J ’
For sach total on line (6) how many ere WOMEN? n L . ) . ) ' |
! ’ ’ : 2 .
- |
=y ’ N,k -
FOREIGN STUDENTS 8 26:1&‘15: t’i‘megnrta:;une students on hne‘(G) cofumn (J), how many or‘e
. Z s .
- . Of the full-time graduats students on ting (67, column (J}, how many are ‘
‘ ["RSTN“R STUDENTS - . | © | FiRsT-YEAR srusansi? " .
LS - . V4

B . - 1
E MC include support from this un'lvonltv and Stits snd-lpcsl governments, | B

Aruitoxt provided by Eic:
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2/ fnclude support from nonprofit lnmtutlorz, Industry, end sit other U.S. sources.
’

.



6 NUMBER OF PART-TIME GRADUATE STUDENTS"

PART-TIME TOTAL -

(1)

Check List

03 1. Do all entries reflect headcounts and NOT FTE's?
03 2. 00 the datain items 6, 7, and 8 add 10 totals?

Of the part-ume totwal on line (1), how many ; a X
. 2 ~ 3. Have you included ali self-supported fuli-tume
are WOMEN? g . . . - students in item 5, column §?
Of the part ume total on hine (1), how many* 2 0 O 4. Have you excluded M.D., D.D.S, and O.V.M.
are FIRST YEAR? . . ) candidates, interns, and residents {except those
enroiled 1 joint programs with the Ph, D.)
. from items § and 6?
3 , . ‘v A3
ITEM 7 1S OPTIONAL IN 1979 8 \ U.S, CITIZENS
N ) Aslan/ White TOTAL
Of the graduate student totals in items.5 Black Amer. | ndian/ "
and ?I how many be,:on?g to the following m:::;‘,c ':"::fv'." .':.2‘,,':,'.‘, ’?lwm‘c mr::.nmc Foreian (st‘:xTqu’)A
9. RACIAL/ recisliethnic categories (A) {8) {(C) (D) (E) (F) {G) i ~
.1 ETHNIC 3
BACKGROUND [ Full time {item 5, line 6, col. J) |
L - \ -
, Part ume (item 6, line 1) . , , [~ = 1 . -
v 3 . )
g\ POSTDOCTORALS OJgER .
) SQURCE OF SUPPORT TOTAL " Of the FAcubz_Tv - .
8. Number of POSTDOCTORALS and NON-FACULTY P 71 foran wotalin€, | DOCTORAL
DOCTORAL RESEARCH STAFF ' . Non- tources  [how many are] RESEARCH !
\ Fetiowshibs | Traineeships RG':::';“ Federat AthruD | POREIGN? | . STAFF ] ‘
' s _{A) CI R T (0) (E) ¢F) (G) .
v - TOTAL (1) -
« 2 ]
Of the totat on line (1), how many are WOMEN? {2) hl I
Please piovide sny commaents which might explain variances from prior year's dats: ! :
o - ' - '
K . - s 4 .
Item 5: — - =
. ! 1 + . ' . . .
. 4 ) Y s . . 7 .
] N . ) . . 4 ° . . °
1tam 6: - T ~ " ;
- , ~ . ¢ a ’ )
. - ) ‘B - -
. A : . - - - SN ’ ! v
¢ . . “‘ “ . ‘ -
- 'ltem 7> Are thess datalpvailable at the department level? i 7 . T + v
¢ !

Item 8: -

\ |

. .

ERI
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to provide some or 8l of the information will in no way
adversely affect your instittion. -




Q

" ERIC

Aruitoxt provided by Eic:

.

_INSTRUCTIONS FOR SURVEY. OF GRADUATE SCIENCE STUDENTS

.

4
Genetal Definitions

*

A groduote student is defined as a student enrolled
for credit 0 an advanced-degree program leading to
eithur a mdster s or Ph.D. degree in fall 1979. M.D.,
1 V.M., or .D.S wandidates, interns. and residents
should nat be reported unless they are concurrently
working for a mastee’s or Ph D.ina sclence or engineer-

. mghield orare enrotled tn ajoiny M.D /Ph D program.

%

23 dd

Indinjduals who already hold en MD, DVM, or
DS . master's or Ph D degree but who are working,
on onnther master's or Ph 1) degree are to be counted ay
graduate students, exther full or parttime. Do not report
such individuals as postdoctorals in item 8

Graduate students performing thesis'or dissertation
research away from the campus al Government and
contractor-owned facihities in the United States are o
he ineluded as long as they aré enrolled for creditinan
advanced-degree program Students enrolled at a
branch or extension cenier in a foreigh country are to
be excluded. R ’ .

A gratluate student. whether full- or part-ime. should
be teported inonly one departmbnt. If any Stidents are
in interdisaiplinary programs, please be sure that they
are counted only once by their “home™ department
If a graduate studentis enrolled in anifiler-institutional
program. please report the student only if the degree
will he granted by-your inslitution. Please report in
terms of headceounts, notin full-time-equivalent (FTE)
terms Iy

©

Item Instructions and Definitions

“

Highest degroe offered. item 4. Check the item which
refers-2o the highest degree program offered by this
science- department in fall 1973 If your department
dues not ef fes 4 eraduate degree, but isa department af

. chimeal médicine with or without postdoctorals, check (3)

Full-time graduate students, tlem 31 A full-time grad-
uate student s defined as a student enrolled for credit

in, an advanced-degree p?ogram (not a regular staff
member or a postdoctoral) who is engaged full time in
training aclivities in his/her field of stience, these
acjivities may embrade any appropriate combination
of study. teaching, and research, depending on your
institutson's own policy. If your department has no full-
time ggfduate students, write “None” in item § a,\d
move to ilem 6. . |

Mechanisms of support, item 5, hines 1-5:Report each
full-ume graduatestudent according to the type of mojor
support recewved n the fall of 1878. Students who
receive fellowships or troineeships should he reported
on hnes 1 and 2. respectively.if either of these mechan-
isms constitute the major source of his/her support ‘The
Federal Interagency Comnnttee on Efducalion (FICE)
differentiates between the two fellowship ond troinee-

ship sipends as follows: (1) A fellowship is an award )

made directly to or on behalf of a student selectefl ina
filahonal competition. lo enable him to pursue’post-

- . +
baccalaureate trasning, and (2) a traineeship is an edu-

cational award to a student cted by his university
Except for the student selectjon process. the terms and

conditions of the two types’of.awards are generally 7

identical A studentreceivifig primary support from an
agsistantship should be classified as a research assistant
on Kne 3 or as a leaching assistant on line 4. depentling
on how he/she’spends the majority of his/hertime.e g,
a graduate assistant devoting most of his/her time to
teaching should be classified as a graduate teaching
assistant All other full-time graduate students should
be reporled on line 5. :

o

Studenls recelving financlal assistance, item.5, columns
{A) thru {H). Report the number of full-nme graduate
students in the appropriate column according to the
source of the largest porhion of their support. in deter-
mining the source of major support, consider only tuion |
and othes academié expenses. If a graduate student .
receives stipend support frum more than one soarce,

choose the mojor category of support.
N \ '(0

— . (X ]
[

AND POSTDOCTORALS, FALL 1979  °. .

Federal sources, columns (A] thru (E): Report the

numbet of full-time graduate students in the appropriate
column where they receive the largest portion of their
support Full-lime graduate students receiving the larg-
est puiion of their supporl. from Federal Governme!‘
louns should be reported as self-supported, column (1)

Department of Defense (DOD}, column (A). Report
full-time graduate students receiving support from the
Bepaitment of the Army. Navy. or Ar Force, Students
rec e ing their mojor support from the Velerans Adminis-
tration under the G [. Bill should be reported under
column (E). "Other Federal Sources,” if this form of
support does nat constitute his/her mojor soutce. the

student should be countedgin the appropriate column

representing that source.

Department of Health, Education, and Welfare (HEW},
culumns {B) and (C): Report full-time graduate students
recerving support from the institutes or divisions of the

‘Nu!ional Institute of Health {NIH) under the colurfin

" {14. support [rom all other components of HEW should |
%

be reported onder <olumn (C). as indicated below:

NationaMnstitutes of Health (reportin columnB):
. Diwisio searchResyurces
Fogarlty lplernalional Center
National Cancer Institute
National Eye Institute .
National Heact, Lung. and Blood Institute
National Institote on Aging -
*National Institute of Allergy and Infectious Diseases
National Institute of Arthritis, Metabolism. and

Digestive Diseases 4

National Institute of Child Health and Human
¢ Development <

National Instrute of Dental Regearch

National In;’g‘r"t'ule of Environmental ‘Ffeahh Sciences
National Insiitute of General Medical Sciences

Natidnal Institute of Neurological and Communicative

Disorders and Stroke _° o
. R wnf;#
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Aruitoxt provided by Eic:

v N -

Other HEW (reportin columngC):

'
Alcohol, Drug Abuse, and Meha) Health Adminis-

tration (including National Institute of Mental
Health) )

Center for Disease Conlrol

Food and Drug Administration

- Health Resources Administration

Health Services Administration

National [nstitute of Education \

Office of Education

Social and Rehabilitationt Service

Non-Federal sources, columns (F) thru (H):

Institutional support column (F): Reports full-time
graduate students receiviig support from your own
institution and State and local gavernments. Funds
given 1o a university by the Federal Government, such
as Iraining grant funds, should be reported under the
appropriate Federal ageney and NOT, reporied as
instituttona! support.

F%eign sources, column (G): Include sopport from
any hon-U.8. sourca. ) .
Other U.S. séurces, column [H) Include support
from nonprofit institutions, private industry, and all

. other U.S. sources. .

Sdif-supported students, column (1): Include full-
time graduate students whose major source of support
is derived from loans from any source and frpm per.
sonal or family financial contributions. Full-time grad-
uate students receiving the largest portion of their sup-
port from Federal loans should be reported here.

Woinen, line 7: Repori all women students by their
source of mayor support. Please note thatin each colunn,
data on line 7 should not exceed the total on line 8.

Foreign students, line 8: A foreign full-time graduale
studentisdefined asan individual who has not altained
U.S. citizenship. Do not include native residents of a
U 8. possession. such as American Samoa. Applicants
for U.S. citizenship are to be considered as foreign
until the date their citizenship becamas effectivex~

First-yéar students, line 9: A first-year graduate stu-
dent is defined as one who will have completed less
than a full year of graduate study as of the beginning of
tha fall term in 1979 in the program in which he/she

A

\
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&

is enfelled for o degree. All other ;raduate students
should be cgpsidered heyond thésw first year

Parttimegraduate students, item 6: A part-timegrad-
uale student is defined as a student who is enrolled in
an advanced-degree program who is NOT pursuing
gradualte work full time as defined in item 3. Report the
total number of part-time graduate students on line {;
if a départment has no part-time graduate students,
enter “None ' and move lo ilem 7.

Raclal/ethnic backgr&md. item 7 {Optional 1 1979);
This item has been designaled as optional for the fall
1979 survey year, in order to determine the avéllabilit‘y
of racial/ethnic data at the depariment level. We would
appreciate ybur full cgoperatidn in completing 1tem 7
this year; however, if data are unavailable, please note
this in the “Comments™ section al'the, bottom of the
form Racial/ethnic designations asused in thys survey
do not denote scientific definitions.of anthropological
drigins; a graduateé studeni’may thus be included in the
group to which, he/she,appears to belong, identifies
wilh, or is regarded in the community as belonging.
However. go persori should be counted in more than
one racial/ethnic group. The following racial/ethnic
designations are those defined hy the Office of Civil
Rights: s ’

. US. CITIZENS;, t‘ *

Black, non-Hispanic, column {A): Report per-
sons having origins in any of the black rgcial
+  groups [except those of Hispanic origin).
Americun Indian or Alaskan Native, column (B):
Report persons having origins i
“ peoples of North America.

Asian or Pacific Isfander, column (C): .‘Bepoh
persons having origins in any of the original
peoples of the Far East. Southeast Asia. or the
Pucific Islands. ‘These areas include China, Japan,
Korga. the Philippine Islands, and Samoa.
Hispanic, column (D): Report persons of Mexi.
can, Puerto Rican, Cuban, Central or South
American. or other Spanish culture or origin,
regurdless of race.

White, non-Hispanic, column (E): Report per-
sons having origins in any of the original peoples

!
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n any of the original ~

» . of Europe. North Africa, the™Middle Easi or the
Indian subcontjnent, excep:t those of Hispanic

. origin o R ’
In colump (F) report the number of foreign students

a e
as defmed”eqrher. ‘ .

On line | repost the wtal“{‘lumher of full-uge ;zrm,lun‘le .

students under the appropriate racial/ethnre category.
Htem 7, line 1. column (G) should equal the full-time’
total reported in item 5. line 6. column (1. Similarly,
the total number of. part-ime graduate students should
be reported on lifie 2.dtemn 7. line’2. coldmn (G). should
equal the parl-(‘ym:z {otal repiorted i

.t

Postdoctorals and nonfaculty doftoral rchrcb staff,
item 8 Under this category. in€lude sadividuals “with

' science or en;}ineering Ph.D.’s, M.D.'s, DD.S.'s, or
D V M s (including foreign degrees that are equiva-
lent1o US doctorates) who&vute full ime to research
nc(ivilies‘*‘slmly in the department under temiporary
appoinlme‘pls carryving né academig rank. Such appoint-
menls are\generally for a specific time penind, They
may contribute to the dcademic program through semi-
nars, lectupes. or worklngv/il!l graduate students. Thefe
postdoctofal aclivities provide additional training for
them. Exclude appointments in residency training pro-
grams in medical and health professions, unless research
training under the superyision of a senfar mentor is the
primary purpose of the appointment. On line 1. under

" columns (A) and (B). enter, the number-of fellows and

.

- trainees receiving support under Federal fellowships

and/or training grants. Under column (C1 enter the
number of postdoctorals who are receiving. federally
gupported research grants. Those remaining post-
dgctoral appointees receving non-Government support

ould be entered under column’(1D). Of the toty] in
column (E). enter the column (F) the.number of post-
doctorals with foreign citizenship. Under other non-
faculty doctoral research stuff. column {G). repart all
dactorgl scientisis and engineers who age principally
involytd in research activilies hut who are considered

neither posidactorgl appointees nor memhers of the *

regular facully. On line 2, report the number of women
in each categdsy; please note thatin ench column, data
on iine 2 should nol exceed the total on line 1. -
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NSFNo._ Price
‘Xﬁctence Resot?rces Studnes Highlights

R&Dai',.lnds : ) :

“Total Federal R&D Funding Estimated to  _
Increase 7 Percent in 1982_Atter September
Revlston; .......... P Te i, 8813821 ¢ -—-\\
. "Natlonaj Rao" Spending Expected to Approach ‘ \‘m“
$808illlomMin 1982 ............................ 81-314 ., "
“Real Growlh in Industflal R&D Performance o
Contlmtesint01979" ..................... e 81-313 | .
,S/E'Pcnonnel ) > - . i
"Engineerlng Colleges Report 0% of Faculty, (%
Posittons Vacant inEall 1980" ........ N 81-322 -
' .
I'Trends In Sclence and Englneering Degrees, N
~ P’ 9507hrough1980" ............ e 81-320 ————
A “Scl¥ince and Engtneerlng Faculty with Recent A
%ctoratésieltto One-Fifth of Totalin 1980" ..... 81-318 ——
"University S/E Faculty Spend One-Third of i
. Professional TimeinResearch” ................ 81-3#‘ c———

LI -
,"'Employment Opportunities tor Ph. D. Scientists

and Engineers SHift From Academiatoindustry”.. 81-312 R

“Tenure Practices In Universities and 4-Year
Colleges Affect Faculty Turnover™ .............. 81-300 . --—-

“Employment of Scientists and Engineers
Increased Betwedn 1976 and 1978 Buj Declined

inSomeScienceFields” ....... .. 80-305 remee

-

;-
“Detailed Statistical Tables

R&D Funds A
Federal Funds for Research and Development
Flscal Years 1980. 1981, and 1982, VolumeXXX . 81325 ...

Research.and Development in Industry, 1p79.
Funds, 1979; ntists and Engineers, January
L1880 L N e 81-324- —ne——

Research and Developmentir State and Local N
Governments,FiscalYear 1977 . Snu.vevonn.... 79-327 e’

$/€ Personne!

Federal Scleatific and Technical Persgnnel, .
1976,1977,.and1978 ........... .. .'/w‘ ........ 81-309 ...

ERIC -

Aruitoxt provided by Eic:

“ .

Sclentists and Engineeks FrogPAbroad, 1976-78 ..  80-324

. Characteristics of Doctqral Sclentists and
. Englneerstnthe United States, 1979 ............ 80-323

Employment of Scientists, Englneers and

,
Techniciansin Manufacturing lndqstnes, 1977 ... 80-306
U.S. Scientistsand Engineers, 1978 .............. 80-304
Characteristics of Expe!:ienced Sclentists and
Engineers@8 ...................ceuuinnn. 79-322.

« Report copacecs ‘

R&DFunds

Federal Funds for Research and Development
Fiscalygars 1979, 1980,and 1981, Volume XXIX .. 81-308
S/E Personnel . '

Women and Minorities in Sclence and .
Engineering .................ooiiil 82-302
Activities ot Science'and Engineering Faculty in
Universitiesand4-Year Colleges, 1978/79 ....... 81-323
Young and Senlor Science and Engineering

Faculty, 1980 . ...0veesii s vee. 812319
Scienceand Engineering Employment, ¥970-80 .. 81-310
Problems of Small High-Technology Firms,

1970-80 .. ov e e 81-305
The Stock of Science and Engineering Master's
Degree-Holdersinthe United States . ........... 81-302
Empioyment Attrjbutes of Recent Science and  *
Engineering Graduates ...................,... 80-325
Scientists, Engingers, and Technicians,in

Privatelndustry, 1978-80 ...................... 80-320
OccupatiGnal Mobility of Scientists and

Engineers ... ......oo.iiiiiiiniinn.s s 80-317
Employment Patterns of Academic Scientists and
Engin@ers,1973-78 .............covviiinnnnnnn. 80-314
Composite . ‘
National Patterns of Sclence and Technology

. Resources, 1981 ........... e eertaaiaeeas 81-311
Science and Engineering Personnel: A National -
OVarview ......oooiiiiiin e, =« 80-318

s *

.

$3.75

In press:

in press

’

$1.75
$2.00
$1.75

$1.75

$4.25



