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engineering (S/E) are presented. Findings include the following: the
steady eowthito university S/E employment and graduate,S/E
enrollment that characterized the 1970s was maintained into 1980 but
a downturn in 4p expenditures-in'real dollars' is occurring in 1981;
academiC R&D.exOgnditures from tall financial sources accounted for;
abodt on -tenth 'of the national R&D total; during the 1977-79 period,
nonfederally funded R&D expenditures 'at universities and colleges,
grew at an average annual rate nearly twice that'of federallly
financed R&D expenditures; as inearlier,years, thelife sciences
accounted for more than ode-half of all academic R&D expenditures in
1979; capital expenditures for S/E activities at universities and
colleges fell at an average annual rate of three'percent, or nearly
10 percent in constant dollars ,between 1972 and 1979; the 325,000
scientists and engineers employed in higher education institutions in
January 1980 represents a three percent per year increase oven the
number employed in 1978;;life,scidntists made up the largest single
grdui of academicS/E professionals through the 1973-1980 period;
375,000 students were enrolled in courses of study, leading to,
graduife degrees in s/E,Ap two percent per year since fall 1977; and
women made up 33 percent of the full-tpne S/E graduate students
enrolled in doctorate-granting institutions in 1980,, up from 25
percent in. 105-: Questionnaires, statistical .tables, and technical
notes are appended, (SW)-
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foreword
C

K:As the Nation enters another decade, its higher education system faces a new
period of challenges. Declining birthrates have led some authorities to predict a
period of enrollment retrenchment accompanied by static or declining numbers
of faculty because of the large number of new tenure-track positions filled by
young scholars during the expansion period of The sixties. Even as overpfoduction
of new Ph:D.'s is feared in some fields, other fields'are likely to encountervittortages
becau%e new graduates are not attracted into advanced study. At the same time,
a new mood of fiscal conservatism appears in legislative bodies at hoth the Federal
and State levels.

Universities and colleges have traditionally fulfilled two crucial roles within
America's scientific and engineering (S/E) effort. They are the chief suppliers'of
S/E personnel so necessaryfor the national welfare. They also are the largest
performer of basic research which provides the foundationfor,muchof our tech-
nology. In other developed countries the expansion of kdowledge has primarily
been the function of either research' institutes or government laboratories; in the
United States the academic community has been much more heavily involved in
the performance ofbasic research than either of the other tpes of organizations.

Decisions of State'and Federal legislators, budget ogicial in the executive
branches of all levels of government; and administrators in un versities and col-
leges and educational organizations all dependupon the availabi of data on the
various characteristics of academic S/E programs. It is the purpose of this' report
to provide such data. It is the second in a series of biennidl publications analyzing
data collected in the National Science Foundation's (NSF's) surveys of academic
R&D expendituies, the employment and utilization of scientists end 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 thp three surveys separately. The revised format
is intended to facilitate analyses by int6grating data from more than one survQy
series, as well as providing some comParisons with statistics derived from othpr
sources. Any comments or suggestions for improem'ents in the data presentatiL
will be welcome.

6

Lharl6s E. Falk
'Director, Division of Science

Resources Studies
National Science Foundation
Directorate for Scientific, /

Technological, and -

. International Af'fai'rs
1

December 1981
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notes
The abbreviation "S/E" refers to "science and engineering."-
Unless constant dollars are specified. data for research and development and capital expenditures
are shown in current dollars. When constant dollars are discussed. they represent an adjustment to
the 1972 level and are. converted to a fiscal-year Oasis. The gross national product (GNP) implicit
price deflator prepared by the Dephrtment of Commerce is used as the basis for the conversion.
ISee table A-3 for actual values.)

Data in part 1 cover fiscal years (FY's). data in part 2 are collectpd as ofJanuary in each year: data
in p 3 are collected as of fall in each year.

, During )e 1978-79 survey cycle. an attempt was made to collect some data items on a short form F
mailed to ortorate-granting institutions only. FY 1978 expenditures data. January 1979 personnel
data. and fall 1978 graduate student data are therefore ,unavailable 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 excludqd from the short forms. e.g., capital expendi0
tures, full time-equivalent (FTE) scientists and engikeers, and-support mechanisms of graduate
students. These data gaps are reflected, in the text and in detailed statistical tables.

Appendix tables at the end of this report ire designed to provide the detailed data_shoWn the
charts. Tabulations based on NSF survey findings have been compiled froMthe most recent pub-
lications, and data are subject to revision in subsequent years.

Detaili shown in appendix tables may not add to totalskecause of' rounding.,

For longerterm and more detailed analyses. refer to data tabulated and illustrated thvuttlica-
tions listed on cover 2 of this report. *

For information on the availability of data tapes, contact:

J. G/Huckappahler
Division of Science Resources Studies
National Science Foundation
1800 G Street N.W.
Room L-602
Washington, D.C{ 20550
202-634-4673
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Studies Section. and Charles E. Falk,- Director. Division of Science Resources Studies, provided
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statistics for the three ;major NSF-surveys of academic science and engineering that form the basis
for this analysis,,___
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highlights.

This summary report presents data
from three surieys 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 aallable for
January 1973 througliJanuary 1980; and
data on graduate enrollment, are col-
lected as of tall of each year from 1975
through 1979. .

overall trends
The steady growth to university S/E
employment and graduate S/E en-
r lment, that characterized the
sev nties was maintained into 1980,
but a Ownturn in R&D expendi-
times in real dollars is occurring in
1981.

' Although only about 1 in 10 institu-
tion; of higher education granted
doctorate degrees in S/E fields, this
comparatively, ssmall group (about
320 institutions) accounted for the
majority of all S/E activities. Doc-
torate-granting institutions accounted
fdr 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 scientists and
engineers and enrolled 87 percent
of all StE graduate students.

r&d
expenditures

Academic R&D expenditures from
all financial sources accounted for
about one-tenth of the national R&D
t, o tal-They reached an estimated $6
billion in 1980, up 15 percent from
the 1579 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.

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

7

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

As in earlier years, the life sciences
accounted for more tharPone-half of
all academic. R &D. expendituresin
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 allgrew
at rates of between 10 percent and
11 percent per year.

Capital expenditures fO$ 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 ana 1979.
In 1980, however, total capital.ex-
penditures rose 13,percenNnearfy
5 percent in constant dollars). Al-
though the drop in federally financed
capital expenditures continued into
1980, funding for capital expenditures
from other sources increased by
20 percenti

acad,prri. ic
personnel

. The 325,000 scientists andengineers
employed in institutions of higher,



education it January 1980 repre-
sented a 3-percent per year increase
over.the number employed in '1978.
This is almost identical to the average.
annual growth rate for the whole
1973-80 period. Full- and part-time
eroploynient grew at almost identical
rates between 19178 and 1980, in
marked contrast to the eanier year's
when part-time employment grew
three times as fast As full-Qme em-
ployment (6 percent compared ..to 2
percent per year). Virtually all the
1978-80 incree in S/E employinent

- took place in doctorate-granting in
stitutions; the number of scientists
and engineers emplayetrin master's-
granting institutions actually de-
clined slightly.

Life scientists made up the largest
single group of academic S/E pro-
fessionals throughout, the 1973-80
period, accountingfor about 40 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 abeve the 3-percent average
for the 7-year period as a whole.
Mathematical/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.
Engineers increased at 13- percent
average annual rate over the 7-year
period, but by more than 4 percent

15er year between 1978 and 1980. The
number of academically employed

al scientists rose at the slowest
ess than 2 percent per .year

the entire period, and by

n.

.1%

only 1 percent per year between
1978 an4-1980.-

The 57,100 FTE scientists and en-
gineers engaged in research and
development in 1980 represented
an average increase o-f only 1 per-
cent per year over the <number in
1978. This rate 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
conjunction with the 5-percent-per-
year increase in graduate research
assistants, it indicates an increasing
tendency t oruniversities to rely on
support personnel for the conduct
of research. The average annual
growth in FTE's in other activities
between 1978 and 1980 was 2 percent.'

graduate s/e
students

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 107. Preliminary data
frora the fall 1980 survey indicate
another 0'8e of nearly 3 percent be-

. tween 1679 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

enrolled in S,'E prograths at doc-
torate-granting institutions rose from
23 percent to 31) percent -during
those years.

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

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 women)enrolfed for
graduate study in engineering in-
creased by 17 percent per year during
the 1975-80 period, compared with
An average annual growth rate of 6
percent in the social sciences. Be-
tween 1979 and 1980, these growth
rates were 14 percent and 6 percent,
respectively.

The number of foreign students en-
rolled fn 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 die math-
ernatipal/computer sciencls.,
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An examination of the role. of aca-
demic institutions inifhe perform nce
of all typesof research and development,
however, tends to obscure the significant
involvement of universities and col-
leges to the performance of basic re-
search. It is estimated that academic
institutions' performance accounted
for about one-half of every dollar di:
located 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 performance of the academic

-'1 sector of the economy, since data col-
lected, in the annual NSF university
and college exp'enditure surveys are
limited to separately budgeted R&D
expenditures. The accounting proqe-
duces adopted by most universities and
colleges combine the costs of instruction
and departmental research because of
the inherent difficulty in measuring
them separately. Amounts spent on de-
partmental research alone, therefore,
can.not be ideflkified.

Although thee gioNth in academic
R&D expenditures averaged 11 percent
per yedr between 1972 and 1981), or 3
percent Per year in real dollars, the
rates of increaseaccelerated in the late
seventies andrreaMed 15 percent be-.
tween979 and 1980, or, 6 percent )rt
constant dollars. On the basis of esti:
mates prepared for National Patterns
of Science and Technology Resources,
an abrupt shift is expected for 1_981,
down to 6 percent in current' dollars,'
equivalent to a decline of almost 4 per-
cent in constant-dollar terms.

Academic expenditures for basic re-
, search grew during the 1972-80 peri8d
at an average annual rate of 9 perce-nt
(or 2 percent 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 animal growth for all basic research

, experiditures in the United States. Pre-
liminary data show a 14-percent growth
in academic expenditures for basic re-
search between 1979 and 19)30, but only
a 6-percent grOwth estimated for 1981.
In constant-dollar terms, this translates
to t rise of 5percent followed 13K- a,4-
percent decline.

detailed
characteristies,

. 1972-79

4

-During the 7-year period /152 through
1979 examined in detail in tthis section
of the report, expenditures for basic
research by institutions of higher edu-
cation rose from $2.0 billion Jo $3.6'
billion, for an average annual growth
of 8 percent. 'Phis growth was almost
entirely erased by the, effects of.infla-
tion; in re terms the increase

per year.' University
aver-

aged 1 pe
and college expenditures for applied
research and development grew during
the same period at an aveltige annual
rate of 15 percent (7 percent in real
dollars), reflecting a shift in emphasis
toward shorter term objectives during
the period 'of budgetary constraints
(table B-3 and chart 3) Since there is
an inherent uncertainty of success ac-
companying any investment in basic
research, it is becoming evident that
there isoin a time of rising fiscal con-
servatism an increasing

.,

reluctance on
the part of institutions to concentrate
significant funding in what are often
vieweras high-risk ventures. The
amount allocated to liasfo research,
whiph represented 77 percent of all
academic R &D expenditui es in 1972,
fell to a low of 68 percent in.1976 and
has stria: remained stable at 69 percent

Although the Federal Governthent
remains the largest single source of
funding for academic research Ind de-
i/elppment, the 66- ercent share of all
academic R&D ex enditures funded
by the Federal G vernment in 1979
marks a steady d line from the 69-
percent peak funded from Federal
sources in 1973. .

During that 7-year period, the Relieral
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 percent, but industry still remained

In the -absence of a reliable R&D cost inda, the
gross national product (GNP) implicit price deflator was
used to convert current dollars into copstant 1972 dol-
lars The GNP donator can only indicate approximate
changes in the costs\of R&D peformance

I0
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Current dollars . 0.

Constant (1972) dollarsa

Research and'clevelopment

Applied research and development

4 Ow
sal1;100, au

the smallest source of academic R&D colleges. 'ft wAS not. unal World War
fu&s throughout the period. never ac- II that Federal funds became significant
counting for ronre than 4 percent of in the support of academic research
the total. and development. At that time the i'll-

puring.the seventies there was a slight ,,mediate need for sophisticated -weep-
change in the distribution of academic onry quickly raised the War and Navy
R&D, expenditures among fields of sci- Departments to leading positions among
ence and engineering` The life sciences, the Federal supporters of academic re-
.tvhickaccounted for one-half of the 1972 search, subsequently, the gradual shift
total, increased this relative lead over in national priorities from defense to
the remaining fields to 54 percent in health needs brought the Department

1 1979 Engineeringand the environmental of Health, Education, and Welfare
sciences also grew slightly as propor- (HEW) into the leading position it main-
(ions of the total, while the physical tained throughout the period under
sciences, social sciences, and psychology consideration.
accounted for smaller shares in 1Q79 In annual. NSF surveys of Federal
than in 1972. These changes in funding agencies, the latest of which covers FY
patterns will be examined in greater 1979 obligations,' I-LEW has reported
detail in the. next two subsections. about one-half, or more, of all Federal

funding for academic research and de-
velopment 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 per-
cent and 14 pdrcent of the total. In all,
six agenciesthese three plus the De-

the federal. foie
The Federal Government, the chief

supporter of academic rksearch and
a development in recent years, began

financing academic R&D activities
during the last century with the funding
of agricultural research at land-grant

11

pdrtr-riunf, Ent-ro
(l)()L1, and the National064Aeronautical

Anil titl,tl t kilmini,ttrotriin 1\ \SNI
t,i,,i1111 ttr W11111'11 I r,n14 i If'tl t.n, F..11
t rdl dit,d ditomii R&I)
activities (table B-4 and chart 4).1

Federally funded academic R&D' ex-
penditures grew at a slower rate during
the 1972;79 period than did nonfede,rally
financed research 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
nanced academic R&D activities varied
noticeably from that of Federal funding.
Between 1972 and 1973 real .growth in
nonfederally financed research and
development was 3 percent, only One-
half thal or Federal funding; during
the 19-'3-"" periud, hOweer, the real
grilvoh rdt,- v%,a6 pt-roent, anti during
Iht. period it 1/40- more than b

:National Science Foundation, Federal Support to
Universities. Colleges, and Selected Nonprofit Institu-
tions. Fiswpl Year 1979. A Report to the President and
Congress (NSF 81.308) (Washington,, D C Supt of
Documents. U S Government Printing Office. 1981).

'7t



Chart 0, R&D expenditures at
Uniiierailleacanir-COltaties

by field and source
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Current dollacs

Constant.(1972) dollarsa

percent Real- ()liar academic R&D
expenditures de ined in only une y ea" r
(1074)..and over th tire period main-
tained ant av erage annual growth rate
of 3 percent.

"Institutions' own funds"a category
which inclu-des unrestricted gifts and
grants was the second largest source
of R&D expenditures, ranging Between
11 .percent and 14 percent of the total
bekveen 1972 and 1979. State and local
governments have supplied about 10
percent of all academicR&D funding
since r972. As indicated earlier, indus-
try was the fastest growing source of
academic R&D -expenditures, but be-
cause of the relatively small amounts
involved this did not affect the overall
distribution signiTicantly.

fields of science/ .

engineering
All major S/E field's shared in the

1972-79 growth in academic R&D ex-
penditures in current dollds; h'vever,
when the effects.of inflation were taken
into account, the growth was liMited to
the so-called "hard" sciencesthe life
sciences, environmental sciences, and

4 ,

the phYsicarsciences and the -mathe-
matical/cumputer sciences and engi-
neering. The most rapid growth oc-
curred in academic fun-ding for the
e.nvirgnmental-sciences'up.12 percent
per year in Current dollars/The annual.
R &D gFovth rates for the mathematical/
cumputer siciences and the life sciences
and engineering v,,bre almost identical
at 11 percent per year, while the Phys-
ical sciences showed an 8- percent -per-
year growth in funding. The social sci-
ences and psychology each grew by 5
percent per year (tables 13-6 and B-7
and chart 6).

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 generallyrretained their relative rankings through-
out the pedal. Engineetinwand the en-
vironmental sciences also increased
their share of the total slightly, while
psychology and the social sciences ak
countedlor smaller proportionS in 1979
than in 1972 (chart 7).

The physical sciences racked firstir
terms of the proportion of total fund-
ing received from Federal sources, and
the social sciences last (chart 0). To

4

some extent, this may rt;_stilt ffom the
Jar higher equipment costs involved in
research in the physical sciences, but
it is' also. a reflection of the relative
priorities of the major funding a-gencies.

1 0



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

invit#tioirill control
Although private universities and

colleges outnumbered those under
public control in 1979-1,702 to 1,488'
the Ian accounted for 65 percent of
all federally financed R&D eXpendiL
tures. The dollar gap between public
and private institutions in terms of R&D
expenditures has widened during the
7-year period tinder consideration. In
1972 public universities accountedffor
62 percent of all academic R&D ex-
penditures. 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 puhuicly
controlled institutions increased at an74,

'Department of Education. Nationa(Center for Edu-
cation Statistics. Education Directory, 1979-80 (NOES
80-348) (Washington. D C. SUM of Documents, 14 S
Goveinment Printing Office). p4-28'

average ;annual rate of 11 percent be-
tween 1972 and 1979 (4 percent in con-
stant dollars), the comparable rate for
private institutions.was 9 percent, or 1
percent in constant dollars (table 11,13
and chart 9).

The discrepancy between the relative
numbers of public and privatelnstitu-
lions 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 aligher num-.
ber of institutions in the survey of R&D
expenditures than did the group under
private control: 22 percent of the public
institutions ,reported R&D expenditures,
but only.1.4 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 instituti2ns
were under public control.

The Federal GcNernmeint supported
a lower proportion of all R&D expendi-
tures at publi controlled universities
and colleges than at those under private
control (61 percent compared to 76 per-
cent). Variations are discernible in the

distribution of R&D expenditures by
character of Work. Among public insti-
tutions, 63 percent of the total was allo-
cated to basic research, while private
institutions ,allocated a much higher
proportion-80 percent (table B-9 and
cbart 10).

Applied research
&development

Basic research

Average annual rates' of change,
FY 1972-79

Public

....................................
..............................

Private

............ ....................... ..........................
0%. Current dillars

Constant (1972) dollarsa

13.
oz
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Ihe type of instittitHIndl (Iron)) made
little ddierenLe in the distribution
among fields id resedruh (..3 1% in the
ph sit dl dnd en, triinmentdi ',lien( es
mere there slwht differer( es hetveen
the k),Il grumps (4 per( Hints
or less).

geographic distribution

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
1,g.ti West than in the more northerly
regions. Thissituation results largely
from recentshif ts -in population and
economic activity in generak. R&D ex.-
penditnres'of institutions in the West
South Central States increased at an
average annual rate of 14 percent while
thoseof institutions in the East South
Central Division grew by 12 percent
per 'ear At the Apr end nt the spec-
trum the R&D expenditures of institu-
limns in the %fiddle \Winn( States greys,
by less than 9 percent per year, and the
7-percent annual growth rate pfinsti-
tutions in tIle outlying areas was barely
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 7,111&D expenditures
more clearly. California led the Natibn,
as it has throughput the 1972-79 period,
in both total'and federally financed
R&D ezipenditures, followed, by New
York, Massachusetts, and Texas (chart
12). It is noteworthy, that each of these
States, includes at least one locality with
a l4igh concentration of leading univer-
sities in terms of both staff and facilities.
In California, for example, both the San
Francigco and Los AnitleS Standard
Metropolitan Statistical Areas (SMSA's)
have several large universities, as did

- the SMSA's in the other leading States
New York City, Boston, and Dallas-Fort
Wor,th.

b

Pacifica
$926

Chart 12. R&D expenditures a1 universities and colleges
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SOURCE National Science Foundation
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capital expenditures for
research, development,

and instruction

In addition to the $5.2 billion from
current operating funds which institu-
tions of higher educatidn allocated to
R&D activities, another 4$730 million
went into capital expenditures for S/E

2 a research, developMent, and instruc-
tion-.--the smallest amount of any year
since 1972. The 1979,total represented
only 70 percent of the 1976 peak, for an
average annual real-dollar decline of
8 percent.

The Federal Government was the
source of 23 percent of the 1979 capital
expenditures reported, down frdm 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 °Nile part of the Adminis-
tration. During the seventiej 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.'

5For examples. see Association of American Univer-.
sales. The Scientific Instrumenidlion Needs of Research
Universities. A Report to the NationalScienoe Found°.
hop (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.0
American Council on Education, November 1979), p.1.

1

AcademiAR&D pipit support by the
Federal Government ill 1979 remained
at only one-fourth (about one-tenth in
real dollars) of its 1965 amount."

The distribution 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 V the total. Engineering ranked
second with 13 percent, followed by
the physical sciences with 9 percent
(chart 14).

°National Science Foundation, Federal Support to
Universities, Colleges. and Selected Nonprofit Institu-
tions, Fiscal Year1979, op cit

Erfescdnces
63%
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part 2.

trends in academic
sie employment

general
characteristics;
1973-80

During the period January 1978
through January 1980, employment of
scientists and engineers at universities
and colleges rose by an average of 3
percent per year, the same rate of growth
as for the entire 1973-80 period.' Full-
time S/E professionals, who represented
about four-fifths of all academic S/E
employment throughout the 7-year
period, increased their ranks by an
annual average of over 2 percent. Part -
time employment grew, however, at
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
during this period (table B-14 and chart
15).

-Based on the,National Science Foundation's Survey
of Scientific and Engineering Personnel at Universities
and Colleges, annual series. According to the definition
used in NSF's survey of academic S/E emplayinent,
professional employees of academic.institutions are those
working at a level requiring at least a bachelor's degree
Professional personnel include S/E faculty members,
postdpctorates, and all other employees S/E disciplines
holding a bachelor's degree or the equivalent, such as
research administrators and systems analysts in computer
canters. Note that data for January 1979 were cdllected
from doctorate-granting institutions only.

10

Total

Full time

Average annual rates
of change, 1973.80

Total 30% I

Full time 2 4
Part time.. 5 2

Tke, 1973-80 overall increase of 23

percent in the number of scientists and
engineers employed in academia was
reflected in all disciplines, at rates
ranging from 45-percent in the mathe-
matical/computer-sciences to 11 percent

Part time

in the physical sciences (table B-14 and
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
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"(table B-15)TH 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
sciencesabout 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-
tures a acated to this area, but this

"Base on National Research Council's Summary
Reports, Doctorate Recipients from United Stoles Urn-

. versifies. annual series. June 1972 through June 1979,
table 1

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 in this
area, 'this lex, el 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 about two out of every five
scientists and engineers employed in
universities and colleges, represented
oi,er one-third of the net growth in the
employment of academic scientists and
engineers in the 1973-80 period. Life
scientists, mathematical/computer sci-
entists, and social stientists together
accounted for neatly three-fourths of.
the total net growth,

comparison of academic
sector employment patterns

with other sectors
T,Iith'e has been a discernible trend

in Eke seventies toward a lower rate of
growth of'employment of scientists and
engineers Within the academic seCtor

than within the industrial sector Be-
tween 1976 and 1978, 0-let-lumber of S/E
personnel in educational institutions
grew by less Wan 3 percent compared
to 7 perOnt in industry, and remained
stable in the Federal Governinent.and
other sectors. In the 1974-76 period,
however, employment of scientists and
engineers grew by 9 peicent in both the*,
educational and Federal Government
sectors, 8 percent iv/nonprofit organi-
zations, and only 4, percent in the in-
dustrial sector ''

The sudden relative spurt in industrial
S/E employment is partially the result
of the postrecession economic recovery
that occurred in the midseventies. The
slower rale of academic hiring resulted
in pAt 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 NSF-)
study found that employment demand
in all 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 .'ere employed as
engineers in all sectors in 1979. Of those
whose field of study was the computer
sciences, almost two out of three persons
ovho got master's degrees in 1977 and
five out of six bachelor's recipients
during thht year were employed As
computer specialists in 1979 (table B-18
and chart 174r. The ability of industrial

. engineers and computer scientists to'
earn higher salaries than their academic

'National Scienn Fo ndation. I/ 5 Scientists and
EngmerN. 1978 (Detai d Statistical rabies) (NSF 80-304)
(Washington, I) C J80). table 2. p 5

Science Foundation Employment Attributes
of Ilecent Science and Engineering Graduates (NSF
80-325) (Washington, D C Supt of DocumAts, 1.1S
Gov.ernment Printing Office, 1980). p 9

Ibid , tables A and 13, pp 15.16

a
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Master's-
degree

'4 recipients

Bachelor's-
degree
recipients

ounterparts is 1)11 \. inus1 a factor in
the surge of industrial employment at
the expense of academia Of great
importance, too, is that within the past

is industries haves expanded
the!r efforts in the performance of
research by investing in more sophisti-
cated research facilities and equip:
ment during a period when maintenance
of existing research plants and the

quisition of more modern equipment
t universities was becoming increas-

ingly difficult. University researchers
Mire purchased most of their instru-
mentation with Federal funds, but the
growth of Federal research support has
failed to keep up with.the rising costs of
the most advanced instrumentation
needed. Professionals in engineering
and the computer sciences have tradi-,

ally been strongly influenced by a
research climate that they see as most
linduciv - to opportunity and inno-

vation

owe ..I 1m`ri ire I (II 1,111, //I/ `1,1,/111t1,i IS 1411,5,11I, h 14, igh

I '1811I 4
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National Academy of Sciences
(NAS) report on academic engineering-
found that ". Thy sical plants in which
many departments 'of engineering are
housed are deteriorating. Outdated
laboratories are common, some of which
fall far behind those in industry, goC-

, ernment, or even foreign establishments.
Faculty salaries areiNot competitive with
those in industry and it is difficult to
attract American graduate students....
While all university departments are
seeking funding support, sp,ecial 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.""

For all S/E disciplines combined, the
number of FTE R &D scientists and
engineers employed at universities and
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 Wilhin.the industrial
sector. however, FTE scientists and

Ndlliln it it adernt of Engineering rask Force on
Engineering Eilut anon of the Naliunal Acanlemy of
tic fences Issues in Engine( ring Education A Fruna.work

(IA'ashingtun, D C 19801. pp 12-16

engineers have increased their numbers
by d 5-percent average annual rate
during the 1976-78 period, compared to
less than '1 percent per y ear for the
previous two years. Preliminary data
for industrial employment in 1980 show
that FTE's in research and development
grew by 6 percent per year since 1978,
-while, employment within academic
institutions grew by only 2 percent since
1978'4 {table B-19 and chart 181.

. employment status
The number of scientists and engi-

neers employed part time increased at
an aA erage annual rate of 5 percent
between 1973 and 1980, about double
he growth rate of full-time S/E per-

Uoth full- and par t-time _SJE
employment grew at an average of 3
percent per year between 1978 and 080,
d 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
Scu ritists anti hngineers. Januar), 1980 (Detailed Statistical
I ablesi IN5 1- 81-3071, 1861e B-38. and Research and De-
elopinent 111 Indust!), 1978 Metalled Statistical Tables)

INS( 80-307j. tables B-3I I IA, ashinglon, D L , 19801
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Between 1973 and 1978, approximately
17,000 additional part-time S/E ern-
ployees were hired by academic insti-
tutionsan increase of 35 percent. An
even higher number of Tull-timers were
added, nearly 26,00Q, 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 higher
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)."

Full-tirnOcademic scientists and
engineers represented 79 percent-of the.
S/E employment total in 1980,\ 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 rate 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 scientists. Between 1978 and 1980,
the number 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
tlagepredominant discipline in terms of

d'PederalR&D support received, and to
a lesser extent, in full-time graduate
student enrollment (table B-37). Between
1978 and 1980, all S/E disciplines other

Department of Edbcbtion, National Center for
Education Statistics. Pro; ns of Educatton Statistics
to 1988-89 )Washingto C.. Supt. of Docuinents, U S
Governmen Office, April 1980), tahle 33, p,

,i.

-4>,

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

percent annually and bachelor's de-
gree-holders went up by 10 percent.

type 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 in other S/E activities

. 1 (I
a ..7

(table B-17).' The rise 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
betweenFY 1972 and 1979 (table B-5).
The annual growth rate in 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 rise in
utilization of graduate research assist-
ants on R&D projecti 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,lor other reasons as well, there
has been growing apprehension that .

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

A 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-

t 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 is because of the increased scale
of university research projects and

',Beginning in 1979. the personnel survey questionnaire
.requested data on type of activity only in terms of FTE
involvement since this basis of measurement provides
a more accurate picture of a scientists or engineer's
total activity tlian did the "primarily employed" concept
used in the survey in earlier years Only data on total
and R&D FFE's were requested, theTefore separate
data on teaching and "other attivisties" are no longer
available ..
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the prediction that there will be more
and larger FFRDC's and that they will
play an increasingly prominent role in
the N'ation's research effort."

type of institution
Doctorate-level institutions employed

about two-thirds of all academic scien-..
tists 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 only
about one-eighth of the total number of
the Nation's academic institutions, their
continued dominance in attracting sci-
entists and engineers is a result of their
ability to draw financial support from
a number of sources, especially the
Federal Government; State and local
governments, and,fromendowment
support. An NSF-gponsored study boyar
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."'H 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
period at both master's - granting insti-
tutiocts and at 2-year and nonscience-
degree-granting institutions 14 percent).
Master's-granting institutions accounted
for 15 percent of the 7-year net growth
in academic S/E employment, reaching a
total of 37,400 employees in 1980, a slight
decline (1,300 periAns) Pouf 197/5.
Bachelor's-grantin
a decline in hiring
per year) during th

nstittIttions recorded
less than 1 percent

1973-80 peyiod.

' National Commission on Research/. Research Per-
sonnel -Essay on Policy (Washington. D C April
1980), p 3, 6. 8. 9. 11

'National Center for Higher Education Management'
Systems. Financing at the Leatling 100 Research Uni-
versities. draft of Executive Summary (Boulder. Ciilorado,
April 19811

14

4

\Average annual rates of change,
1973-80*

Doctorate 3 3N
Master's ', 3.9
Bachelor's .7
Qlo science degree 3.3

No science degree Master's-granting

..................................
Bachelor's-granting

Between 1978 and 1980, however,
virtually all growth in academic S/E
employment occurred at dogtorate-
granting institutions, a striking indication
Of the vitality of these institutions com-
pared to all other institutions in this
era of increasingly tight resources in
academe.

The ratio of to part-time scientists
and engineer's has changed somewhat
between 1973 and 1980, Orticularly at
thbse institutions that grant master's
degrees and at nonscience degree-grant-
ing institutions (table B-16 and chart
21).Fhe sharp rise in the propcittion of
part-time employment in these institu-
tions indicates a -strong trend towards
hiring temporary,.nontedure track em-
ployeep fin multiple assignments. In a
recent article, in Change magazine, it
was suggpsted that "...part-timers prp-
vide an attractive option. That they can
be obtained at a ,lower cost than other
faculty isqairly apparent. Whether they

;should be is debatable. It seems likely
that some institutions would find it
necessary'ecessary lo cut back their course of-
ferings severely, if not close altogether, if
denied the use of part-time faculty. By

, GU

Part time r
Full time

."4



I
-,saving on fringe benefits and by paying
lower salaries, these institutions reduce
their instructional costs,2" The study
added that "...most administrators have
been exposed to the dire predictibns of
the future of academe. Administratprs
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-
,ment growth but two-fifths.reported part-
time employment groWth. Over two-.

thirds of all doctorate-granting institu-
tions 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 art-
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-
half of all academic scientists and engi-
neers and enrolled a similar proportion
of all S/E graduate students. The same
institutions accounted for over three-
ourths 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' academic
scientists-and engineers and S/E grad-
uate students and nearly two-thirds of
all academic R&D expenditures. Be-

. tween 1973, and 1680, S/E emploYnient
rose at public institutions by an average
of 4 'percent per year, compared to a
rise of only 1 percent,annually at private
institutions. Graduate S/E enrollment,
on the other hand, rose at a higher
average annual rate. at Ovate institu-
tions than at public institutions between
1974 and 1979-9 percent compared to 6

,_percent/`
sex of scientists and
engineers, 1974 -80

In 1980, men outnumbered women in
the academic S/E labor force by four to

"'Howard P Tuckman.Part-time Faculty Some
Suggestionsof Policy, Ching°, January/February 1981,
'PP. 8-19

one, accounting for 83 ,percent of all
full-time and 75 percent of all part-time
personnel (tables B-21 and B-25 and chart
22). Women have gradually increased
their share of the total number of full -
time S/E professionals from 15 percent
in 1974 when data were 'first collected
by sex to 17 percent in 1980..This almost
imperceptible proportioate rise, how-
ever, conceals the rapid rate of increase
in the number of women employed 'in
acaemia relative to men. The number

of wome employed full time as scien-
tists and engineers at universities and
colleges during this period 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
a more even mi5c of men and women
than exited in the S/E labor force as a
whole. The percentage of all academic
S/E personnel accounted for by women,
19 percelitin 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 diAciplines
varied considerably from that of men,
both natioqally and in the academic

'sector. In 180., more than onebalf of
all women employed full timelin 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 ps scientists andengineers 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 changed(
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, 1974-80.4Be-
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 perlyear (table
B-21 and chart 24).

Women made up 30 peent of the
psychologists and 23 percent of the life

'Department of Educhhon, National Center for
Education St?lstics. Faculty Salaries, Tenus....and
Ilene( its, 1979 -80 (Washington, D C. 1981), table G, p. 5

'National Science Foundation. U.S Scientists and
Engineers, 1978. op 'cit , table 2, p 4

*OP
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scientists employed in academic insti-
tutions in 1980, but accounted fqi much
smaller shares of all engineers and
-environmental scientists (3 peicent and8
percent, respectively). Thus, even if
universities continue to hirewymen at
present rates relative to men in all 9/E
disciplines, thekr proportion to the total
would remairrsmall for the forseeable
future.

16
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The ability of higher education insti-
tutions to sustain the19.74-80 employment

..growth'rate ror.viomen, in the coming
decade by providing new openings may
be restricted, however, by declifiting
enrollment levels, slower retirerhents
due to the eliminatiOn of the mandatory
rekirement age, thelith proportion of
'academip faCultieswith tenure, and
uncertainty concerning the level of
continued support from Federal and
StateGovertheritssOneNRC-sponsored
study suggested that the turnover in
facult' positions in response to falling
enrollment, as forecast for the eighties,
may reduce'the number of faculty
openings by one-hIlf

Besides the prospect of having fewer
Positions to offer women in the future,
university hiring efficials are already
forced to compete in the job market
with industry for S/E-trained candidates
in several areas, for example, nearly
1,600 full-time engineering faculty posi-
tions were vacant in engineering colleges
as of fall 1980.43 A survey of universities
and 4-year calLeges found that neatly
90 percent of engineering schools re-
ported a decrease in their ability la

recruit and retain full-time faculty. This
deLrease, resulted '1.irill-lardy from com-

, petition \Nab industry, A, here higher
'salaries and paler benefits such as inure
modern facilities and equipment mere
cited as the major attractions of indus-
tri al'em ploy rn ent.

AneLdutal information Lulledod by
NSF from academic officials indicAtes
that this competition is most intensive
in- hiring women who are trained as
engineers. Presently-, women who are
employed in higher education receive
rower salaries and are less likely to

'''have tenure than their male counter-
parts. For the 1979,180 academic y ear,
WES repurted that ,,,ddries ft r

all dis tplums drill the per-
t enIdge Ill tenured nrnen fa( city lagged
behind men in all professional ranks."
It.shoulcl 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, some salary differences
between men

.;
and women still re-

.
mained.'h

minorities, 1973 -79
the 1979 biennial Survey of Doc-

torate ecipients conducted by NRC
under N 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 11,7hom racial
data wee available were reported as
nonwhite.'7 The total number of stien-
tists and engineers in the Utiited States
llolding doctorate degrees increased at
an average annual rate of 6 percent
between 1973 and 1979. White doctorate-
holders accounted for 82 percent of the
net increase, and Asians for 13 percent.
The number of Asians increased the-

' 'Department of Education, National Center for
"Natibnal R0earch Council. Research Excellence Education Statistics. op cit, table E. p 7, table F, p 8

Through the Year 2000 The Importance of Maintain a Ibid , table C. p 5. and Salaries. Tenure, and Fringe
Flow of New E. aciiltyloto Academic Research A report Benebts al F all- I uric Instructional Faculty in Institutions
with recommendationsbf the Committee on Continuity of iligher Education, 1975-76 (NOES 77-3181, table B, p
in Academic Research Performance (Washington, U C., 2

1979) ' "National Research Council, Women Scientists in
,Atelsek. Frank J and Irene L Gomberg, American industry and bottrnment (Washington. DC . 1980J, p 39

Gawp! on Eduction, Higher Education Panel Report National Science Foundation, Characteristics of
Number 52, Recruitment and Retention of Full-time 'Doctoral Scientists wad Engineers in the United States
hoginecring Faculty, I. all 1980 (Washington, D.C. , Uctober 1979 (Deladet1 Statistical Tables) 'NSF 80-323J (Wash-
1981), table 1. z

t ,.--, ington, D C , 1980). table 13-6. p 25
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mno rdpicils of an grrut, nNarl\ 1;
peitent her y cal ON, el the eat period
(table B-27).

The N`R(',otrke\ th,il tn.ton
tere- 1-nher f111111111iil 01111)Ii)\ t'd
purl ent hit uid en
gineers hulthnglhe Iin hirateAlegree in
1979 and the same proporti f all
doctorate scientists and engine s

.Universities and colleges accounted for
higher pr6portion's of the black and
American Indian S/E totals-57 percent
of -.the black S/E doctorates and 64
percent'of the Indians. The proportion-

'of Asians employed in academe was
only 45 percent, while the industrial
sector employed a much larger propor-
tion of Asians than ofiany other group-
40 percent. By contrast: 11 percent of
the black S/E doctorates, 19 percent of_
the American Indians, and 24 percent

'"-of the whites were employed in indus-
trial firms.

Scientists and engineers of Arrterisein
Incliantor Alaskan origin showed the
highest.average annual growth rate of
all St!: doctorates emploecl in academia
between 1973 and 1979-15 percentbut
still comprised less than one-half of 1
,percent of all doctoral scientists-and
engineers employed by universities and
colleges. Asians and Pacific Islanders
increased at the nexchighest 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
groups reflects variations in their dis-
tribution by field. Asian scientists and
engineers, (or example, accounted for
a lower proportion of academically
employed doctorate-hOlders than of all
doctorate?holders but a higher propor-
tion of those employed in industry. 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 predoniinanf
employer. Conversely, among black
scientists and enginee'rs, the largest
proportions were in the life and social
sciences, areas in Which the higher
education sector was the employer of
more than three-fifths of the total doc-
torate-holding population.24

-,11nd

lAiti$1,14 A6Ata..

0 3

The largestpropoFtion of both white
and Asian doctoral scientists and engi-
neers employed by universities and
colleges was in the life sciences (chart
25). Among black's, social scientists
comprised the largest gioup. Sdcial
scientists were the second largest group
among whites, while among Asians, the
physical scientists ranked second (table
B-28).

In 1978, the latest year for which
estimates of unemployment ratds of
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 *hest 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 percent, were cate-
gorized as bostdoctorates on the basis
of data reported in NSF's Survey of
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Graduate Scierme Students and ,Pust-
ductortttes (GSSP),-Fall 1979. In that.
survey, postdoctorates are defined as
individuals with:science ur engineering
Ph.D.'s, M.D.'s, D.D.S.'s or D.V.,M.'s, or
their foreign equivalents;w1A dek ote
their full time to research or study in d
particular department under temporary
appointments (generally for a specific
time period') which carry no academic
rank. The,major purpose of these al)-

. pointments is to provide additional
training, although these postdoctorates
may contribute to the academic program
thr ugh seminars, lectures, or working
wit graduate students. Appointments
in residency training, programs in the

(medical and health professions are
), excluded, unless research training uncier

the, supervision of a senior mentor is
the primary irpose orthe appointment.

cl'he numbe of postdoctorates em-
ploy ed in um ersities and colleges
increased at a average annual rate of
only 2 perce t between fall 1974 and
fall 1979, co :tared with an annual rate
of 3 perce for tie comparable period,

975 through January 1980, for
all other academic scientists and engi-
neers (table B-30 and chart 27). Between

1974 and 1977, the average annual growth
rate for postdoctorates was nearly 6
percent; however, the 18,6Q0 total re-
ported in the fall 1979 survey was 6
percent less than the fall 1977 total,,While
part of the recent downturn may reflect a
real.decline in postdoctoral utilization,
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the numbers in earlier y ears may hale
. been slightly inflated by the inadertant

inclusion by medical sr,huols of some
medical residents and clinical fellows
not in'olv.edin research. In the survey.
questionnaire instructions for fall 1979'
thie:definition was rephrased to specify

/hat such residents or fellows should
be excluded.

Sing postdoctorates contribute to the
R&D performance at universities and
Colleges in roles somewhat analogous
to those of graduate research assistants; it
is of some value to compare the distribu-
-tion of the two groups. Furthermore,
since both groups were financed largely'
through academic R&D funding, the
distribution of R&D Apepditures is also
of interest.

At the total level, there were 2.6
graduate research assistants for each
ptistdoctorate in fall 1979, up slightly
from a ratio of 2.41 in 1974. The areas
of science and engineering differed
significantly with regard to the relative
numbers of postdoctorates and graduate
research' assistants. In the social sci-
ences, there ,were over 13 graduate
research assistants for every post-.
doctorate; the -enfironmental sciences
and engineering also showed graduate
research assistant/postdoctorate ratios
in excess of 10:1 At the other end of the
spectrum, there were almust as many
postdoctorates as graduate research
assistants in thelife sciences.

The.distribution of postdoctorates by
area of science/engineering tended to
be closer to that of R&D expenditures
than did the distribution of graduate
reseach 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
peraear (table B-32 and chart 29).

The Federal Government provided
major support to three of ev
postdoctorates in 1979, a sli: rise from
the earlier years when e 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 Midge
primary source of support was non-

.
Federal*

The 10,300 postdoctorates employed
in p licly controlled universities and
colleges, !though representing a slight
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 gear). This is
consistentith the declining share of,
all research and development per-
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Fderally financed

'formed by Avate institutions, as re-
ported in part 1. Since, the decline af-
fected engineering and the physical,
environmental, and life sciences 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 publiCand
private institutions in the distrki ution
by field was observed. In both ypes,
life scientists comprised about two-thirds
of ,the total, with physical 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 1-979,
about one-half the proportion of women
among all scientists ancragineers in
the 1978 S/E labor force. Three-fourths
of the women postdoctorates were life
scientists, 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 uniyersities and
colleges were foreigners, almost the
same proportion as in 1977. These foreign
postdoctorates differed sharply from
their American cilleagues in terms of
field distribution. Whereas 72 percent
of the American postdoctorates were
life scientists, these fields accounted
for only 51 percent of foreign post-

dlIctorates Physical scientists comprised
lb perLeht of the U.S.: citizen postdoc-
tordtes but 33 percent of the foreigners.
In engineering the difference was e% en
more marked Lie ,ert percent of the
foreign pi stducturates were engineers,
but engineers made up lint). 3 percent
of those with .U.S. citizenship. In fact,
among engineering postdoctorates for-
eigners outnumbered 'Americans by
more than three to two (table B-33 and
chart 31)..

Besides the 18,600 postdoctorates for
whordata were provided in the grad,
uate stude,w. sum ey , an additional 2;700
scientists were reported in fall 1979,as
"other nonfacUlty.doctoral research
staff Life scientists made up the largest .

continigent, with 56 percent of the total,
followed by physical scientists who

tH Intent if the total 1,1,,umen
4cuuunted fur 23 percent of nunfaLulty
doctoral, research personnel. 'Nearly-
three-fourths of the women were re-
ported as life scientists, comieed with
one-half of the men.(table B-34).
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part 3..
7

trends in graduate
s/e enrollments

jt'

general
charactistics,
1975-80

Along with'the increases in current
R&D expenditures at universities and
colleges and academic employment of
'scientists and engineers, the number 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 4980 graduate S/E enroll-

. ment in doctorate - granting institutions
'1 , was up 4 percent over fall 1979, in con-

trast to a 6-percent decline in enroll-
ment at master's - granting institutions.
Full-time enrollment grew at a slightly
higher .rate between 1979 and 1980 than
did part-time enrollment, in contrast
to earlier years when the growth rates_
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 the report, has
expanded gradually since the inception

,--crf-the survey series in 1972. Summary
'data on graduate Students 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
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igit surveyed in 1978, and detailed'
information on enrollment at master's-
granting institutions comparable to that
collected from doctorate-granting in-
stitutithis is available only for 197 i...,The
bulk of this section of the report,
ore, will be concentrated on 1975-79
raduate enrollment trends in doctaate-

g anting institutions only. These insti-
tutians'also accounted for 98 percent of
all academic research and development
in the United States in 1979,29 and for 67
percent of all academically employed
scientists and engineers in January 199,
as discussed earlier."

to

enrollment and degree
patterns, 1975-79

Graduate S/E enrollment at doctorate -
granting institution's grew from 295,600

_in 1975 to 321,800 in 1979, an average
annual increase of 2 percent. MoW) of
the growth occurred during the latest
year of the 4-year period; in the earlier
year (1975-78) the everagegrowth rate
was less than 2 percent per year. Also,
the proportion of all graduate students
enrolled in S/E courses rose from 23
percent in, 1975 CO 30 PerOtnlin 1979
(table B-35 and chart 32).

'Based on data collectpd in the annual surveys of the
Department of Education. National Ceriter for Education
Statistics in Opening Fall Enrollment in Institutions of
Higher Education (Washington, D.0 ) The 1979 Nine is
preliminary.

, 'National Science Foundation. Academic Science.
R&D Funds, Asa,' Year 1979 op cil pp 7 and 8 41*
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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 number 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 in the United States that offere
postbaccalaureate studies had progr s
leading to the Phirp. or other doctorate
.degrees, and these institutions enrolled
about six of every seven graduate stb-
dents.

The expansion and contraction of total
gradbate enrollment and the distribution
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 number of recent dernographic
studies have predicted a serious decline
in total enrollment in higher education
on the basis of the dOwnturn in birthrates
which began in the late fifties112

Less than one-half of the population
between the ages o 18 and 24 is enrolled
in institutions of higher education at
any lever" It may therefore be more
appropritte to .examine. the trend in
bacc'aiatreates awarded, since recent
grathlates constitute the pool from which
the vast majority of graduate students
is drawn After increasing at an average
annual rate of 9 Per-cent 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 bpt with no pattern

. 1traceable to changes in the birthrate."

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

"Forexample, see Fred E. Crossland, "Learning to
Cope with a.Downward Slope," Change. July /August
1980, p 18,

"The proportion of all 18- to 24-year-plds enrolled in
universities and colleges has been stable at about two
out of five since 1974. as reported in W. Vance Giant and
Leo I. Eiden. Digeit of Education Statistics. 1980. De-
partment of Education, National Center for Education
Statistics (NOES 80-4011 (Washington, D C Supt of
Document& U S Government Printing Office, 19801. p
87.

"'but, p 133, for 1965-66 through 107-78: the pre-
-"-l(mrnary figure for bachelor's degrees awarded in 1978-79

is 921.290,

On the contrary, the fluctuations in the
period after 1974 seem to be more closely
related to the general political and
economic situation. For example,like
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 Cited a number
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 tuition bills, and earnings
fpregone 'during the period of study.
For example, during the 197478 period,.
tuition ill private institut.ions.rose at
about 7 percent, the same average an:
nual rate as ,inflation and at only a
slightly slower rate in public 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. in

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
by a decline in the number of whites;

"See Department-of Education, National Center for
Ed ucationStatistics. Digest of Education Statistics;
1980 1Washvigton, b.0 Supt. of Documents, U.S. Gov-
ernment Printing 9ff ice), p 144, tuition in private insti-
tutions increased by a total of 44 percent over the 1974178
period: in public institutions the increase was 37 percent
In constant dollars, however, tuition costs were stable
in private institutions and declined by 5 percent in
public institutinns

'° Dearman, Nancy B and Valena White Plisko, The
Condition of Education. 1979*Edillon. Department or
Education, National Center for Education Statistics
(Washington, D.0 Supt of Documents, U.S. Government
Printing Office. 19791. p 204.

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
d cade in some fieldsespecially the
its, 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 alight not exist when they com-
plete their education. Given the antici-
pated cutbacks in academic hiringa
result of the extensive hiring and liberal
granting of tenure during the period of
rapid expansion during the sixtiesthis
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
these receiving doctorates in education,.
the humanities, and professional fields
found employment.in academic insti-
tutions, whereas in engineering 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-granting institutions than in
doctorate-granting institutions-6 per-

' For further discussion of the potential .effects of
these shifts in enrollment patterns, see Carol Frances,
"Apocalyptic vs. Strategic Planning," thangeiuly/August
1989. p. 19.

"Department of Education, National Center for
Education Statistics. Digest of Education Statistics. 1980,
op cit , p. 134.
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cent per year compared to 2 percent
per y ear (table B-38 and chart 34) This
grow th rate was also faster than the
3-percent average annualgrowth in the
employment of scientists and engineers
in master's-granting institutions In
doctorate-granting institutions, however,
the reverse was true. While the number
of S. E graduate students enrolled rose
at an average annual rate of perLent,
the increase in employment of scientists
and engineers averaged 4 percent per
year, primarily as a result of the em-
ployment increases in large research
uni!.!,ersities.

It 41ould 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 Or
two years later, and of doctorates at

-some even later time, No such direct
relationship is established becaise of
the multiplicity of other'factors affecting
shifts in graduate enrollment and de-
gree,, ,mfPrrPti 1,Vhile the number of

helor s degrees awarded in all fields
was stable during the 5-year period
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 iri the health fields: Health-
,related baccalaureates awarded grew
by 8 percent per year, master's degrees
by 10 percent per year, and doctorates
at an average annual rate of 4 percent.
In S/E fields, th 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 enroll0 in courses in the
social sciences; in 1976 and subsequent
years those in the lire sciences have
comprised the largest group with a
27-percent share compared NI 24 percent
in the social sciences The sizable growth
rate in the life sciences (nearly 5 percent
per year between 1975 ancl 1979) is traced
to the ery rapid growth in health science
enrollment, 12 percent per year At the
other end of the scale, graduate enroll-
ment in the physical sciences remained
virtually level, increasing at an average
rate of only one-half of 1 percent per
year.
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Chart 35. Number of degrees granted by institutions of higher
education by level and field

In-thousands
1,100

1,000

400

300

200

100

Bachelor's and degrees
1979 t : 1,000,562

All fields

Ila

0a 1974

In thousands
500

400

300

200

100

0

Science/engineering fields

Health fields

= 11I 11

'76 '77

Master's degrees
1979 total: 302,075

'78 '79

1974

In thousands
36

34

32

18

16

14

2'

0
1974

'75 _ '76 '77

Doctor's degrees
1979 total: 32,756

'78 '79

All fields

Science/engineering fields

.1 low. mono

Health fields

Nom nin rm.. sm.

'75 '76 '77 '78

SOURCE National Center for Education Statistigs (HEW)

A

'79

,
.;

23



full-time graduate s/e
enrollment 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 institutions. The'se students
represented about three out of every
five S/E graduate students in 1979; the
number increased at an 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 im197q, 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 Slight decline in the
1975-77 period, grew by 3 percent per
year between 1977 and 1979 (table -38
and chart 36). It should be noted, how-
ever, that a substantial proportion of
this growth can be attributed to the rapid
rise in the number of foreign nationals
most of thenf on temporary student
visasenrolled for graduate degrees
in engineering at American institutions.
(This subject is discussed more fully in
a later subsectionzof this report.)

The number of first-year graduate
students enrolled in doctorate- granting
institutions continued to decline
though by only 2 percent betwden.1978
and 1979, compared with an 8- percent
drop between 1977 and 1978and the
growth rate accelerated for those beyond'
their first year from 5 percent Jo 7
percent (table B-39). The downttirn in
numbers of first-year graduate S/E
students and rise in those beyond their
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first year indicate that such negative
factors as rising tuition and the antici-,
pation of difficultly in finding S/E em-
ployment continued 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 graduate education. The
largest group, those graduate students
receiving primary, support from their
institutions, accounted for about 37
percent of the full-time total throughout
the-pc/Tod, while those graduate students
who ere,reported as being their own
primary source of support declined..
slightly from 32 percent to 30,percent of
the total.

The most rapid growth rate between
1975 and 197.7 occurred, in the number
of students depending oh "other outside
support"-4 percent per year. In the
1977-79 period tkie number of students
supported by the Federal Government
increased at .a rate of slightly over 2
percent per year. The number of stu-
dents relying primarily on elf-support,
after remaining virtually level during
the 1975-77 perliod, declined by nearly

a percent per year during the later period
(table B-40 and chart 370).

mechanisms of support
In 1979, about 22 percent of all f ull-

time graduate students in S/E programs
in doctorate-granting institutions were
supported through research assistant-
ships, and a like proportion through

j(,



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-
cent_ 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
tinder considerationdespite 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

.,..mike 1975-79 growth in graduate S/E
enrollment is largely a function of the

increased partkipatiun uf women in
graduate study. While the number of
men enrolled full time in S.'E graduate
courses declined steadily at a rate of 1
percent per Sear from 1975 to 1979, the
number of women in such courses in-
creased by 10 percent per y ear from
1975 to 1977 an4by 6 percent per year
from 1977 to 1979.

Although the growth rates 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 men enrolled
increased in only two areas, engineering
and the environmental sciences (table
B-43 and chart 39). -
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Tu sume extent, the rapid increase in
the number of women enrolled in S/E
graduate student is simply one indication
uf omen's increasing participation in

, 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 first time
women outnumbered' men among all
undergraduate students.4"

These enrollment increases were
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-
chologyLa significantly higher pro-
portion than were enrolled in graduate
studies in fall 1979 or than had found
employment in the labor force in the
prevlous 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,- butonly 53
percent of the women ,awarded doc-
torates in 1979 and only 43 percent 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 as,scientists and
engineers were working as mathema-
ticians or computer scientists (table B-45
and charcr,40).

The sources of support, for Women
differed significantly from those for men
in 1979. While 36 percent of the women
enrolled full time were self-supporting,
only. 28 p4rcent of the men relied pri-
maril, on their own funds. In cpntrast,
38 percent of the men iseceivki their
Major support from institutions, but only

11 103

'Andrew) Pepin, Fall Enrpllment in Higher Education,
1978, (NCES 79-4911Washington, D.0 Siipt of Docu-
ments. U.S. Government Printing Office, 1979), p 36
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-Chart 39. Fulltime graduate science/engineering enrollment in
doctorate-granting institutions by field and sex
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35 percent of the women relied 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 as' that of men (table
B-46),

foreign graduate students
The proportion of foreign students

enrolled full time in S/E graduate.pro-
grams at doctorate-granting institutions
rose from 16 percent to 20 perce t

between 1975 and '1979. Of the er
increasein full-timgraduate S/E
rollment during the four years, 88 per-
cent was attributable to the growing
numkr of fOreigners enrolled in Ameri-
can institutions. While the number of
Americans enrolled as graduate 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 pe year between 1977
and 1979.

The number of foreign students rose
in almost every S/E area at a faster rate
between 1977 and 1979 than between
1975 and 1977 (table B-47 and chart 41).
American citizens enrolled in graduate
study showed significant increases be-
tween 19i and 1977 in only three areas
of science and engipeering: The environ-
mental sciences^ (5 percent per yeir)
and the life sciences and psychology (4
percent per year eadh), along with sharp
declines in engineering and the inathe-
matical/computer, science's (4 percent
and 3 percent pel' year, respectively).
Between '1977 and 197_9, however, de-
clining enrollment of U.S. citizens was
reported' in five of the broadareas of

,science and engineering, with only the
life and environmental sciences show-,
ing slight increases.

The increase in foreign S/E graduate
enrollment is consistent with the growth
in the n tuber of n resident aliens
enrolled n all fields a at all levipls of
fgher e ucatiorrrepor d by NCES of

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

are available, total graduate and under-
graduate foreign enrollment increased
at an average annual rate of 7 perce'nt.
In general, the proportion of foreigners
was highei at the graduate/level than at
the undergraduate level and higher also
in the sciences and engineering than in
the arts and humanities.4'.

The largest proportion of foreigners.
enrolled in graduate S/E programs was
reported in enginetritg-41 percent of
all engineeringgraduate students in 1979,
compared with 32 percent in 1975. The
mathematical /computer sciences also
showed a foreign student percentage
significantly above the average, with
30 percent, up from 20 percent four years
earlier (chart 42).

The continuing rapid growth in the
number of foreign students enrolled in
S/E graduate courses in American in-
stitutions has presented problems both

"Nonresident Alien Enrollments and Degrees Are
Increasing" NCES Bulletin (LACES 80-305) (Washington,
D C.. Department of Education. 1080)
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for the students the selves and for their
host institutions, specially in the case
of those from the d veloPing nations. A
1979 eport by the National Association
of I. reign Student Affairs (NAFSA)
desc 'bes some of these problems. Al-
though e study pertains to students in
all field and at all levers, it is equally
'applicable to S/E graduate students.
On the part of the students, lack of
sophisticated or even adquate equip-
ment in their home countries combined
with resistance to imported technology
on the part of their colleagues who have

not had American training makek their
adjustment to conditions in their home
countries more difficult. The institutions
are faced with the problem of trying to
adapt programs and courses originally
designed for American, students tomtit
the special needs of those from abroad:41

A recent NSF report, Foreign Partici-
pation in U.S. Science and Engineering
Higher Education and Labor Markets,
gives some indicatipn of the significance
of the growing numbers of foreigners
enrolleflin American universities and
cblleges for advanced study in the
sciences and engineering. In 1979, one
of every five S/E graduate students and
doctorate 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, the effect on the engineering labor
force could mean that by 1990 one out
of three engineers working in the United
States would be a foreign national,
compared to abolp one out -of, eight in
1979.43

"A further discussion of these problemsispresented
in National Association of Forego Student Affairs, The
Relevance of U S. Graduate Programs to Foreign Students
for Developing Countries (Washington, D.C. April 1979).

"National Science Foundation, Foreign Participation
in (TS Science bnd Engineering Higher Educgtion and
Labor Markets (NSF 81-318) (Washingtofi, D C Supt of
Documents, U-S Government Printing Office. 1981)
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part-time graduate s/e
enrollment at doctorate-

granting institutions

In addition to the 224;100 S/E graduate
students enrolled full time at doctorate:
granting institutions, 97,700' were re-
ported as enrolled part timeup nearly 4

fpercent per year since 1975.11ese
students represented p percent of all
S/E graduate students enrolled in doc-
torate-granting institutions in 079, up
only slightly from the 29 percent who
were reposted 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 engineering in the
1975-79 period was twice the 2-percent
average annual increase in full-time
g'/E graduate enrollment. 'Between 1975
and 1.979, pail-time,graduate enrollment
in all fields fell af.fin average annual
rate of ,6 percent, compared with a
1'- percent per year decline in full-time
enrollment (table 13-49 and chart 44).44

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, folloved
by the social sciences with 27 percent:
By contrast, 30.percerrt of the full-time
enrollment was in the tife sciences, but
only 21 percent of the pa - timers. Those
in the physical sciences made up 10
percent/of the full-timers compared to

' only 3 jercent of the part-timers.

. "Andrew Pepin, Fall f,nrollmeni intligher Education,
1979 (LACES 80-349) (Washington, D.C. Supt. of Docu-
ments. U S Government Printing Office, 1980). p. 4.
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11At 4100prate,:gr,irtirldirtitit0454,
bless than 0.5 percent chansKt.,

SOURdES:,' PenteifOiriducalloirStiti

The radio of women to men among
Part-time S/E graduate students was
nearly the same as among full-time
students, about one to two Men differed
sharply from women in terms of field
of concentration; however. Among men
the largest number was in engineering
courses (42 percent) while more women
were enrolled in the life sciences (38
percent) than in any other field. The
social sciences ranked second among
both saxes, with 24 percent of the men
and 33 percept,of the women enrolled
in this area table B-50 and chart 45).
Because of the lack of trend data on
part-time Si E graduate students by sex, it
is not yet possible to deterninne whether
the distributions of men and women by
field are becoming more or less similar
over time. Given the distributi-on of
employment opportunities among fields,
however, it is likely that fewer students
of both sexes will make the social sci-
ences theifield of specialization, ikbile
enrollment of both men and women in
such fields as. engineering and the
mathematical/computer ciences will
increase, Since ample employment
opportunities in industry a e available
in these latter two fields, this is apt to
he even milre true for part-time students
than for full-time

*16944 Nuridatc

Chart 45. Part-time graduate science/engineering enrollment iris
doctorate-granting institutions by field and sex: fall 1979

,!-:(1%

Matheinatical/
computer
sciences

9%

Total: 97,100
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appendix a

technical
notet

su ey f scientific
and gineering
expenditures at
universities and
colleges, fy 1979

On January 24, 1 0, survey questiqn-
naires;vere maile to 567 universities

' and colleges off er g a doctorate or
master's degree in he sciences and
engineering, and to all other-institutions
with $50,000 or mote 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
oil a "full-scale" or long-form basis and
followed essentially the same format.
used in FY 1977. In the continuing effort
to provide statistical information of
importance 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 separatef budgeted current Lund
exp for S/E equipment used
in research projects. It was identified
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a

as "optional" in order to provide a year's
leadtime to respondents to pr,gpare 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-
keeping systems and many schools could
not rcepond readily to this item in FY
1979,fDuring the survey cycle, respond-
ents indicated these data would be
available in the future, since many
institutions are re.vising their record-
keeping procedures in compliance with
the new Federal reporting requirements
to provide more detailed inventory
records on scientific 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, sed 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
Ilse of the standardized annual form
for thqentire universe and plans to
maintain consistency to the extent
possible.

At closeout of the survey in late July
1980, 54146,institutions, or 90 percent of
the universe, had responded, including.
99 of the top 100 institutions. Table A-1

1

4.

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

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

Highest
degree
granted

Number
surveyed

Number
,-Of re-

spondents

Percent
of

total

Total 567 - 510 89.9

Doctorate 320 301 g4.1
Master's 179 152 84.9
Bachelor's

and no'
science
degree 68 57 83.8

Source National Stionce Foundation

imputation (or
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 noryespondent institu-
tions is referred to as "imputation" and



is based on key data elements reported
in the institutions' prior years' response,
when available. Each phase of the FY
1979 imputation process used detailed
summary data according to the respond-
ent institutions' characteristics (highest
degree granted and type of control) to
determine inflation, or deflation factors.

- i These factors were applied to respond-
ents' previous years data; however,
because 9nlye doctorate-granting insti-
tutions were surveyed in FY 1978, data
f °All other nonrespondent schools were
estimated based on inflation or defla-
tion factors applied to their FY 1977.
responses.

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 calctilated by the Depailment
of Commerce, as modified by NSF to
reflect a fiscal year basis. Table A-3
shows the factors used in calculatifig
constant 1972 dollop for all years from
1972 through 1.82.

4

response analysis and
data quality

NSF's effort to reduce the institutional
reporting burden of surveys by changing
to a biennial cycle utilizing an abbre-
viated form in alternate years failed to,
give 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 incorporated into their
systeins the reqbirements for completing
the long form. Notable response prob-
Jems, however, arose for the smaller

q' nondoctorate schools, resulting in an
overall lowering of the response rate
and a slowdown in the timeliness of
responses. For example, during the
short-Wm cycre, 1978, when only doc-
torate-granting institutions were sur-,
veyetio 4 response rate of 96 percent
was ttthined, generally the same as in
previous long-form years. During 1979,
howEver, when the full universe was
surveyed, the response rate dropped to

percent, primarily as a result of the9

Table A-2. Imputation rates to survey
of academic R &D expenditures by
highest degree,granted: FY 1979

[Dollars In millions]

Highest
degree
granted

Separately
budgeted
R&D ex-

penditures

Amount
imputed
and/or

estimated

Percent
of total

Total

Doctorate
Master's
Bachelor's

and no,.
science
degree

$5,183 $202 3.9

5,093
69

21

183
13

'

6

3.6
18.8

28.6

Source National Science Foundation

Table A-3. Gross national product
(GNP) implicit price deflators used
in the calculation of constant mg,

dollars in-this report

o Year Factor

1972 1.000
1973 1:044
1974 1.119'`
1975 1.231
1976 1.317
1977 1.406
1978 1.590
1979 1.628
1980 1.767
1981 1.944
1982 2.113

Sou/co Department of Commerce, adjusted to a fiscal-year basis
by the National Science Foundation

declining response rates of nondoctorate
schools. NSF learned that the reason
for this reduction was that most of the
institutions which were no surveyed
in 1978 had reallocated their personnel
and the time to complete the survey
forms. When requested in 1979 to fill
out the questionnaire, these resources
were often no longer available. Re-
spondents from both doctorate-granting
and nondoctorate-granting schools in-
dicated their preference for a standard,
consistent format each year. Therefore,
NSF will no longer use a short-form
questionnaire with an abbreviated uni-
verse; the survey effort has returned in
1980 to the former full-scale data col-
lection procedure used through 1977.

Additional questions regarding the
findings from the Survey of Scientific

33.

and Engineering Expenditures at Uni-
versities and Colleges should be ad-
dressed to James B. Hoehn or M. Marge
Machen, Universities and Nonprofit
Institutions Studies Group, Division of
Science Resources Studies, National
Science Foundation, Washington, D.C.
20550 (202-634-4673). Data tapes for FY
1979 and prior years may be purchased
from:

Moshman Associates, Inc.
6400 Goldsboro Road
Washington, D.C. 20034,.
(301) 220-3000

survey of scientific
and engineering
personnel at
universities and
colleges, january
1980

Survey questionnaires were mailed
in mid-February 1980 to more than 2,200,
institutions of higher education and 19
university-administered FFRDC's. The
survey universe included all institutions
of higher education, including 2-year
institutions, that were identified by NSF
as offering degree-credit courses in
either the sciences or engineering.

At the survey closeout date in mid-
September 1980, the survey population
included 2,247 universities and colleges
and 19 university-associated FFRDC's.
This adjustment reflected curriculum
modifications, i.e., addition 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
response rate for the previous full-scale

(survey in January 1978. General ex-
ressi ons of concern about "paper-

work burden" related to the change
frorto short to a long form and increased
workloads of academic support staff
appear to have Ontributed to the decline
in the response rate.

Specific changes to the survey form
were made in January 1980: (F) Highest
earned degreds of professional S/E staff
were requested by employment status
rather than by function in which pri-
marily employed; (2) a question relating



to part-timeemploymant 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
amore sensitive measure of academic
R&D involvement, many institutions
have indicated that their records, 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.-R-esponse rates are
shown in table A-4.

Table A-4. Response rates to survey
of scientific and engineering

personnel by highest degree grapted:
January 1980

Highest.
degree
granted

Number
surveyed

Number
of re-

spondents

Percent
of

total

Total

boctorate ...

2,247 1,364 60.7 ,

326 270 82.8
Master's 320 282 88.1
Bachelor's

and no .

science - s
degree 1,601 812 , 50.7

Source' NaUonalScience Foundation

estimates for nonresponse
In order tudevelop national totals of

academic employment of scientists and
engineers, estimates were made by NSF
for institutions that failed to resrio,p
by the close of the survey in mid-Sep-
tember 1980. These "imputations" for
nonrespondents were based upon 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
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Table A-5. Estimated and/or imputed amounts for scientists and
engineers employed at universities and colleges:

January 1980

s

Dtkiplines Total

.

Full time Part time
Totil ,

FTE's'

FTE's
devoted to
separately
budgeted

R&D

Scientists and engineers, total 69,646 61,653 19,661 76,?87.7 13,981.3

neer% total
A

5,919 4,233 1,673 ,6,405.1 1,541.2

Aeronautital & astronautical _

engineers 233 191 42 250.2 169.4
Chemical engineers a... 233 218 65 365.4

..
124.8

Civil engineers 1,031 7.0 315 1,022.3 142.2
Electrical engineers 1,728 1,223 -505 1;672.0 '429.4
Mechanical engineers 1,288 934 348 1,266.7 193.0
Other engineers - 1,622 1,154 461 1,733.5 . y2.4

Physical scientists, total
r

..
$3,104 6,442 1,662 8.488.3 14, 20.2

4,475
.

3,473 . 1,008 4.638.3 739.7 sChemists
Physicists 2,918 2,408 511 . 3,123.4 751.3
Astronomers 51 44 7 92.0 441.1

Other phys1.9Iscientists 510 379 133 , 472.6 -f61.1

Environmental scientists, total 1,809 1,240 369 1,833.3 514.1-

Earth scientists 1,282 1,006 284 1,346.9 234.5
Atmospheric scielitlits 112 ' 79 33 96.9 . 45.3
Oceanographers 181 137 44 337.3 202.1
Other etivironmental scientists 19 11 8 37!2 32.2

Mathematical scientists, total 9,740 6,447 *3,285 9,223.4 622.8

Mathematicians
..,

7,735 5,203, 2,526 7,275.7 397.7
Computerplentists 2,002 1,192 808 , 1,869.7 225.1

Life sentists, total 23,1,63 18,014 5.149 25,197.8 7,937.6

Agricultural scientists 1,456 1,179 277 1,803.7 540.4
Biological scientists 9,590 7,769 .1,835 .10,324.4 3,068.1
Medical scientists 10,920 8,202 2,704 11,911.5 4,162.1
Other life scientists 494 430 64 626.3 162.0

Psychologists.total . , 7,060 4,582 A 2,501 6,517.1 442.9

Social scientists, total 14,520 , 9,862 A,4q50 13:882.0 94ci6

Economists 3,711 2,326 1,384 3,544.1 297.3..
Sociologists - 4,246 2,813 1,429 3,982.9 . 224.9
Political scientists 3,221 2,357 861 3,188.6. 166.2
Other social scientists . 3,315 2,317 998 3,049.4 258.2

Full-time-equiyalenta

SOURCE National Science Foundation

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

aa

and degree level were deleted in the
short-form years. The king-forrhishort-
form cycle failed to lower the overall
reporting b en of institutions, and in
fact ca,' us,ed a di uption at many small
institutions, res ting in an overall
lowering of t1 r spanse rate and a
slowdown in the ubmission of re-
sponses. ForOxampl the response rate
during the January 1978 short -form
survey cycle, which was mailed to 320
doctorate-granting institutions only, was



83 percent, about the same 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
a result of a dropoff in responses from
nondoctorate-granting institutions
which had not been surveyed during
the p,recedingshort-forinyear. In tracing
the reasons behind this decline, NSF
staff learned that during the January
1979 survey, most of these institutions
had reallocated their personnel, and
in many of theseinstitutions, staff re-
sources were no 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 ghat no real reduction had
occurred in their reporting burden, and
although no significant decline' in re-
sponse rate occurred among doctor'ate-
granting institutions, these schools gen:
erally indicated their preference for a
more consistent survey format each year.
NSF will,tierefore no longer use a short-
form questionnaire with an abbreviated
universe for the SSE personnel survey;
the survey effort will re,turn in January
1981 to the former full-scale, long-form
data collection effott used through 1978.

Requests for additional inform attion
concerning_the personnel survey fRid-
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,-$673).
IYata taps for January 1980 and prior
years may be purchased from:

a 4Moshman Associates, Inc.
6400 Goldsboro }bad

, Washington, D.C. 20034
(301) 2294000

survey of graduate
science students
and postdoctoral,
fall 1979

and to 315 masterri-grauting institutioss-'
by January 4, 1980. The closeout Ate
for survey response was-July 9, 1980,
by which time all but 14 institutions 6
doctorate-granting institutions and 8
master's-grantinghad submitted re-
sponses.

imputation for nonresponse
In order to arrive at universe totals,

data were estimated for institutions or
departments which failed to return
questionnaires. Item 'totals for which
the institutions were unable to provide
data were estimated on the basis ofhe
institution's response in the previous
survey, inflated or deflated by a factor
derived from those departments of the
same degree.leV'el and type of control
respodalhg to both surveys. Detailed
data within the iterii were then imputed
on the basis of that department's pre-
vious response. The response rates at
the institutional and departmental
level are shown in table A-6.

The responding depaitments ac-
counted for almoit all the graduate
students aid postdoctorates included
in the report; estimates made up only
3 percent of the total. Table A-shows
the proportion of the total shown in
this publication which was imputed,
by level of institution (either doctorate-
or master's- granting), for S/ graduate
students and for postdoctorates.

expansion of the survey
'system

'One factor contributing significantly
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 anabbrev,iated questionnaire was
designed.to gather data on S/E depart-
ments in master's - granting institutions
as well. In 1978, the short form was sent
to doctorate-granting institutions only;
in 4979, the short form was discontinued
and for the first time the same data
were collected for all graduate S/E
departments, whether in doctorate- or
master's-granting institutions. The sun,
vey therefore provides only partial data
on master's-granting institutions for 1975
through 1977 and complete data to com-
pare with doctorate- granting institutions
beginning in 1979.

response analysis and
dtita quality

Todeigrmine the accuracy of the
reporting in thsPsurvey series, two
stutlies have been conducted in recent
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 7iajor research universities. Bothyof
thAse, stodies indicated that records
needed for institutional respOnses to

'Westat. Inc.. Assessment of Coverage. Consistency
of ,Reporting and Metkodology of the 1973 Graduate
Science Student Stiliport Survey: A Reliability and
Validity Study. (Rockville. Md.. 1975).

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

.degree granted: Fall 1979

Type of institution
Number
surveyed

Total ' 637

Questionuaires for the fall 1979 sur- "4, Doctorate ,
Vey were mailed to 437 reporting units, Master's

at 322 doctorate-granting institutions SOURCE: ristloniSdenceFoundatIon

322
315

40

Institutions Departments

Number of
respondents

Percent
of total

Rumber
surveyed

Number of
.respondehts

Percent
of total

623 97.8 '9,815 9,485 96.4

316
307

98.1
97.5

8,383
1,452'

8.070
1,395

96.6
95.6
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Table A-7.,Proportions.of totals imputed, by highest degree granted and enrollment status: 1979

S/E graduate students

Highest
degree

All institu-
tions ...

Doctorate-V
granting .

4. Master'sr
granting ..

.Total Full time

Total
Number
reported

Percent
imputed Total

Number
reported

375,267 363;370

321,7/0

53,497

312,191

51:779

3.0 243,331 237,057

Percent
Lnputed

2.6

3.0

' 3.2

224,057

19,274

218,500

18,557

2.5

SOURCE. NationatSclenceFoundation

the GSSP survey aremuch more de-
centralized than those of the expendi-
tures or personnel surveys. Questions
naires are filled out primarily at the
department level-, where data on sources
.of support of graduate 'students and
pogidoctorates are-most likely to be

av,,ailable. The level of accuracy, how-
eVer, may v_azy considerably from de-
partment to department, even within a
given, institution.

Since 1978, institutional personnel
have increasingly been brought into the
data editingphase of all three academic,
science surveys as well as the Survey
Of Federal Support to Universities com-
puter-generated "Institutional Profiles."
The rapondents are given the oppor-
tunity to make modifications or cor-
rections not only to the current year's
data but also to the data shown for earlier

36
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PostdoctoratesPart time

Total
Number
reported

Percent
imputed Total

Number
or)ported

Percent
imputed

131,936 126,913 3.8 18,639 18,003 3.4

97,713

34,223

93,691

33,222

4.1

2.9

18,589

50

17,953

50

3.4

41 .0

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

Requests for additional information
concerning the Survey of Graduate
Science Students and Po§tdoctorates
should be addressed to Mr. J.G. aucken-
p a hler, 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.
LIA/heeler Street

bridge, Massachusetts 02138
(617) 492-7100

41

the data user gUide

In order to inform potential users of
the types of institutional data available
through the multi-survey data base,
Moshman Associates, Inc., has.devel-
oped and periodically updates "Data
User Guide." Copies of the latestadition,
dated January 1980, and the January
1981 Addendum may be obtained free
of, charge by writing to:

Universities and Nonprofit
Institutions Studies Group

Na nal Science Foundation
0011.1 L-602

1800 G Street, N.W.
Washington, D.C. 20550

tro
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appendix b

-""

detailed
statistical tables

R&D Expendituies page

B-1. National R&D expenditures by
sectar:1972-81 38

B-2. National basic research expendi-
tures by performer: 1972-81 38

B.S. R&D expenditures at universitiesr and colleges by character of work:
fiical years 1972-79 ,

B..4. Federal obligations to universities
and colleges for research and
development by agency and broad
icierice/engineering field: fiscal
year 1979

B-5. R &D expenditures at universities
and colleges by source: fiscal ,

years 1972-79

B-6. R&D expenditures at universities
and`colleges by source of funds,
character of work, and science/
engineering field: fiscal years

1371
197279 40

B;12. Total and federally financed capital,
expenditures for scientific and
engineering activities at universities
and colleges by science/engineering
field: fiscal years 1972-77 and 1979.. 45

.B-13, Total and federally financed capital

38 expenditures for scientific and
engineering activities at universities
and colleges by control: fiscal years
1972-77 and 1979

39 Science /Engineering
Personnel

39 B-1

B-7. Federally financed R&D expendi- B-1
tures at universities and colleges
'by chiracter of work and science/
btigineering field:fiscal years '
'1972179 41

_11:8. R&D expenditures at universities
and colleges by institutional control:
fiscal year 1972-79

B-9. R&D expenditures at universities
and colleges by Source of funds,
character of work, and institutional
control:fiscal year 1979 42

B-10. R&Dexpenditures at universities
and colleges lax geographic
distribution: fiscal years 1972-77
and 1979

0-11. Federally financed R&D expends
turea at universities and colleges

. by geographic distribution: fiscal
years 19272-77 and 1979

42

43-

44

4. Scientists and engineers employed
in universities and colleges by
science/engineering field and
status: January 1973-78 and 1980 ...

5. Doctorate recipients in science and
engineering by &lick June 1972-79 .. 46

6. Scientists and engineers employed
at universities and colleges by type
of inStitution and status: January
1973-78 and 1980 47

Full- time - equivalent (FIE) scientists
and engineers employed at univer-
sities and colleges by type of activity:
January 1973-76 and 1980 .

45

B-21. Full-time scientists and engineers
employed at universities arid
colleges by field of employment and
sex: January 1974-78 and 1980 49

B-22. Full-time scientists and engineers
employed at universities and
colleges by control and level of
attainment: January 1975-78
and 1980 50

B-23. U.S. scientists aid engineers 139
sek:'1974-78 50

B-24. Full-time scientists and engineers
employed at universities and
colleges by type of institution,
control, and sex: January1980 51

B-25. Part-time scientists and engineers
employed at universities and

46 colleges by type of institution,
control, and sex: January 1980 ,

B-26. Unemployment rate of U.S. scien-
tists and engineer' by sex: 1974,
1976,and 1978 52

B -27. Doctoral scientists and engineers-
in the United States by race: 1973
and 1979

B-28. Doctoral scientists and engineers
employed in academic institutions

47 by silence/ engineering field and
race:1973 and 1979

B-29. Unemployment fate of U.S. scien-
tists and engineers by race: 1974;
1976, and 1978 53

8-30d/dentists and engineers employed
at universities and colleges by type:
January 1975 -78 and 1989

B -31. Poafdoctorates, graduate research
assistants, and R&D expenditures hi"
doctorate granting institutions by
science/engineering field: fiscal -
yed1979

B-17.

B-18. Bachelor's- and master's-degree
recipients compared to employment
by science/engineering field: 1917
and 1979

51

O

47

B-19. Full-time-equivalent () scientists
and engineers engages n, research

<-

and development at universities and
colleges and in industry: 1974-80.... -48

B-20. Full-time scientists and engineers
employed at universities and
colleges by field of employment:
January 1973-78 and 1980 48

.

42

52

52

53

53

37
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B-32. Pardoctorates, graduate research
assistants, and R&D expenditures in
doctorates-granyng institutions by
source of support: fall 1974-77
and 1979

B-33. Postdoctorates in doctorate-
granting Institutions by science/
engineering field, institutional
control, and citizenship: fall 1979 ... 54

Postdoctorates and other nonfaculiy
doctoral research staff in all
graduate institutions by science/
engineering field and sex: fal11979 .. 54

Graduate Enrollment

54

B-35. Total graduate enrollment in
institutions of higher education by
field:;I 974-7j

B-36. Science/engineering graduate
students and scientists and engi-
rfeers by typeof graduate institution:
1974.80 55

B-38. Graduate students in dbctorate- 4
granting institutions by status and
science/engineering field: fall
1974-79 56

6 -39. Full-time science/engineering
graduate students in doctorate -
granting institutions by level of
study:fa111974-79 56

B-40. Full-time science/engineering
graduate students in doctorate-
granting institutions by source of
major support: fal11974-79 56

.
B-41. Federal obligations to universities

and colleges for fellowships, _
.traineeships, and training grants by
science/engineering field: fiscal
years 103-79 57

55 B-42. Full-time science/enNeering
graduate students in doctorate-
grantio institutions by type of major
support: fall 1974-77 and 1979 57'

B-37. Number of degrees granted by
institutions of higher education by
level and field:1974-79

38

B-43. Full-time graduate students in
doctorate-granting institutions by
sex and science/engineering field:

55 fall 1974-77 and 1979

43

B-44. Science/engineering doctorate
recipients by sex and science/
engineering field: June 1974-79 .. .. 58

B-45/ Women in science and engineering
/ by field: 1978 and 1979 ""1114.44% 58

B-46. Full-time graduate students in
doctorate-granting institutions by
sex, sourceof major support, and
area of science/engineering: 1979 . :- 59

B-47. Full-time science/rgineering
graduate student's in doctorate-
granting institutions by citizenship
and science/engineering field: fall
1974-77 and 1979 60

B-48. Total enrollment at institutions of
highereducation by statuslfall 1979 6Q

B-49.

B-50. Part-time science/engineering

Graduate enrollment by status:
fall 1974-77 and 1979

graduate students in ddctora -
granting institutions by sci ce/
engineering field, level of udy,

57 sex, and typeelbontrol: 1979

411

61
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TABLE 11-1. -- NATIONAL
972R&D

EXPENDITURES BY SECTOR:1-81 (E)
'(DOLLARS ill MILLIONS) '

YEAR,
FEDERAL

TOTAL GOVERNMENT INDUSTRY
NONPROFIT

INSTITUTIONS

ACADEMIC SECTOR

UNIVERSITIES
AND COLLEGES

ASSOCIATED
FFRDC S 1/

1972 $28,429
__-_1973_...... 3066

1974 32,,814
5

1975 35,169
. 1476 ...,.

7;4--
- 38,935

1977 42,923
1978 48,023
1979 54,215
1980 (PRELIM.). .., 61,127
19&1-(EST.) 69,065

,

84,542
4,709
4,861
5,310'
5,688
6,053
6,856
7,497
8,052
8,965

$19;552
21,249
22,887
2,187
26,997
29,928
33,164
37,606
42,750
49,150

$952
- 106

1,,0178
1,276
1,376
1,495
1,672
1,994
2;175
2,350

$2,630
2,884
3,023

3,727
3,441

4,063
4,614 2/
5,183
5,950
'6,300

817
865
987

1,147
1,384
1,717
1,935
2,200
2,300

1/' FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS.
/ ESTIMATE BASED ON DATA COLLECTED FOR DOCTORATE-GRANTING INSTITUTIONS ONLY.
OURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-2. -- NATIONAL BASIC RESEARCH EXPENDITURES BY PERFORMER:
1972A81 (EST.)

(DOLLARS IN MILLIONS)

YEAR,
FEDERAL

' TOTAL GOVERNMENT INDUSTRY
UNIVERSITIES

AND
COLLEGES 1/

ALL OTHER

1972
1973 ...,
1974
1975 ,

' 1976
1977
1978
1979
1980 (PRELIM.)
1981 (EST.)

$3,788
3,924
4,207
4,575
4,928
5,485
6,318

.7,164.
8,132
8,772 ,

$584
586
664
701
738

973
867

1,026
.1,97
1,0172

$593
631

730730699.

819
911

1,028
1,188
1,350
1,550

$2,022
, 2,053

2,154
2,410
2,548
2,795
3,165 2/
3,552
4,065
4,300

$589
654
690

873423
912

1,152
1,398
1,620 ro°
1,750

2/ ESTIMATE BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY.
-/ EXCLUDES FEDERALLY FUNDED RESEARCH AND DEVELOPMENT CENTERS (FFRDC'S):

OURCE: NATIONAL SCIENCE FOUNDATION .

A TABLE 8-3. -- RAD EXPENDITURES AT UNIVERSITIES AND COLLEGES
BY CHARACTER OF MORK: FISCAL YEAR9N1972-79

(DOLLARS IN MILLIONS)

'FISCAL YEAR

BASIC RESEARCH APPLIED RESEARCH AND
DEVfLOPMENT

CURRENT CONSTANT 1/
. ,

CURREN/ CONSTANT 1/

1972 $27022 $608 $6081973 - 2,053 1,967 831 796
1974 s 2,154 1,925 869 777195 2,410 1,958 99 812
1976 2,548 1,935 . 1,180 896
19777 2,795 1,988 1,268 902
1978 Z/

,

3,165 2,110 1,449 966
1979 3,552 2,182 1,631 1,002

I/ BASED ON GNP IMRLICIT-PRICE-DEFLATOR IN 1972 DOLLARS.
/ ESTIMATE BASED ON DATA COLLECTED FROM,DOCTORATE=GRANTING-INSTITUTIONS ONLY.
OURCE: NATIONAL SCIENCE FOUNDATION

4 4
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TABLE 8-4. -- FEDERAL OBLIGATIONS TO UNIVERSITIES AND COLLEGES FOR RESEARCH AND DEVELOPMENT
BY AGENCY AND BROAD SCIENCE/ENGINEERING FIELD: FY 1979

(DOLLARS IN THOUSANDS)

AGENCY iAL, ALL
FIELDS

ENGINEER- PHYSICAL
SCIENCES

ENVIRON- MATHEMATI-
MENTAL 1CAL 2 CON-
SCIENCES PUTER CES

SCIENCES

PSYCHOLOGY SOCIAL
SCIENCES

OTHER
SCIENCES,

N.E.C.

TOTAL, ALL AGENCIES

bEPARTMENT OF AGRICULTURE
DEPARTMENT OF COMMERCE
DEPARTMENT OF DEFENSE
DEPARTHEWT'OF ENERGY
ENVIRONMENTAL PROTECTION AGENCY
DEPT OF HEALTH, EDUCATION,
2 HECTARE, TOTAL

NAT'L INSTITUTES OF HEALTH
OTHER HEW

DEPT OF'HOUSING i URBAN DEV
DEPARTMENT OF THE INTERIOR
AGENCY FOR INTERNAT'L DEV
DEPARTMENT OF LABOR
NAT'L AERONAUTICS E SPACE ADMIN
NATIONAL SCIENCE FOUNDATION
NUCLEAR REGULATORY COMMISSION
DEPARTMENT OF TRANSPORTATION

$3.846.321 S570.459 8450.653 8337.333 1446999 82.010.970 590.998 8207.001 8108.9011

193,842
45,853

528,720
256,339
4.60,898

4,9E4,781

1,720,254
245,527

3,976
35,315
27,979
11,118

137,215
561,320

6,485
11,430

7,471
2,402

352,874
46,977
3,990

36,317

32,039
4,278

0
10,036

250
0

24,563
72,394
1,755

r1,430

4131
2,012
53,166

109,136
5,894

51,2,5

. 43,369
7,926

0
1,010

0
0

58,573
156,965

1,471
0

1,866
37,582
35,147
65,391
12,339

0

0
0

0
12,124

0
0

40,153
129,621
3,110

0

390
338

19.157
370
264

6,409

4,307
2,102

0
1,863

0

1,490
39,624

° 94
0

3146,508 k
6

43,995
21,091
30,907

1,624,560

1,552,633
, 71,927

. 0
6,427
25,350

0
8,762

102,684
55

0
0

5,684
4,7944

70,490

33,776
36,714

67
0
0

677
9,286

26,453
2,828
540

' 602
' 875

120,822

10,932
109,890

`3,976
3,788
2,379
11,118

149
33,471

0
0

0
83

18,157
8,028
6,62,

55,888

43,198
12,690

0
0
0

' , 0
48

172,,8275

0
0

4

SOURCE: NATIONAL SCIENCE.FOUNDATION

TABLE 8-5. -- R&D EXPENDITURES AT UNIVERSITIES AND COLLEGES
BY SOURCE: FISCAL YEARS 1972-79

(DOLLARS IN MILLIONS)

d ,rte

FISCAL YEAR .

TOTAL FEDERAL NON - FEDERAL

CURRENT. CONSTANT 1/ CURRENT. CONSTANT 1/ CURRENT , CONSTANT 1/

1972 $2,630 $2,630 $1,795 $1,795 $835 $835
1973 0 2,884 . 2,762 1,985 1,901 899 861
1974 3,023 2,702 2,032 1,816 991 886
1975
1976

3
3,,727409 ,

, 2,769
2,830

2,288
2,512

1,858
1,907

1,121
1,215 923

911

1977 4,063 2,890 2,729 1,941 1,334 949
1978 2/ 4,614 3,076 3,057 2,038 157 1,0
1979 5,113 3,184 3,432 2,108 1,,7551 1,03876

1/ BASED ON GNP IMPLICIT PRICE DEFLATOR IN 1972 DOLLARS.
/ ESTIMATE BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY.
OURCE: NATIONAL SCIENCE FOUNDATION

4
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TABLE 8-6. R&D EXPENDITURES AT UNIVERSITIES AND COLLEGES BY SOURCE OFfUNDS, CHARACTER OF WORK,

AND SCIENCE(ENGINEERING FIELD: FISCAL YEARS 197Z2 -79

(DOLLARS IN THOUSANDS)

SOURCE, CHARACTER, AND FIELD 1972 1973 1974 1975 1976, 1977 1978 11 1979

TOTAL $2,630,442 $2,883,9511 $3,022,642 $3,408,616 $3,727,286. $4,063,233 54,614,053 $5,182,729

SOURCE OF FUNDS:

FEDERAL GOVERNMENT 1,795,045 1,985,386 2,032,204 2,287,844 2,511,603 2,729,181 3,056,875 3,431,538
STATE AND LOCAL GOVERNMENTS 269,582 294,572 306,881 331,642 363,024 373,192 413,546 467,311
INDUSTRY 74,413 83,968 95,953 112,988 123,113 138,789 ..,169,598 193,794
INSTITUTIONAL FUNDS

41
304,789 318,289 369,689 417,453 444,994 507,539 614,965 '716,241

ALL OTHER SOURCES 186,613 201,743 217,915 258,689 284,552 314,532 359,069 373,845

CHARACTEROF WORK:

BASIC RESEARCH 2,022,150 2,053,140 2,153,952 2,409,819 2,547,578 2,7,5,148 3,165,036 3,552,074
APPLIED RESEARCH AND

DEVELOPMENT 608,292 830,818 868,690 998,747 1.179,708 1,268,085 1,449,017 1,630,655.

FIELD:

ENGINEERING 341,362 333,129 346,905 380,970 431,735 498,473 601,062 715,454
4'

PHYSICAL SCIENCES 324,222 '328,262 .333,4/9 350,327 379,429 427,319 495,281 559,566
ASTRONOMY 21,596 24,114 24,427 -26,611 26,294 32,361 36,782 39,026
CHEMISTRY 106,122 113,687 115,777 120,726 140,153 163,628 182,428 204,062
PHYSICS 159,067 167,013 169,250 173,538 183,067 201,330 234,742 275,680
OTHER, N.E C 35,437 23,448 24,025 29,452 29,915 30,000 41,329 40,798

ENVIRONMENTAL SCIENCES 189,021 209,38E 235,072 255 079 286,887 317,507 377,548 429,129

MATHEMATICAL/COMPUTER SCIENCES 69,322 72,741 76,709 85,319 86,997 106,579 124;597 145,087
COMPUTER SCIENCES-2/ 35,657 39,202 45,600 44,505 55,177 66,933 79,450
MATHEMATICS 2/ 37,084 37,507 39,719 42,492 , 51,402 57,664 65,637

LIFE SCIENCES 1,329,320 1,529,808 1,631,778 1,901,100 2,101,629 2,257;381 2,535,329 2,814,824
AGRICULTURAL SCIENCES 2/ 227,079 276,870 347,514 383,855 412,868 460,647 497,662 565,697-
BIOLOGICAL SCIENCES r. 443,473 556,676 510,210 630,263 710,657 771,096 857,969 949,993
MEDICAL SCIENCES 594,574 645,709 716,080 811,524 897,376 950,907 ,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

PSYCHOLOGY 69,188 73,742 74,236 79,872 17,887 84,517 89,035 99,732

SOCIAL SCIENCES' 202,792 231,115 240,617 256,114 262,260 265,828 274,723 290,057
ECONOMICS

;
POLITICAL SCIENCE

45,784
21,396

47,628
25,504

'47,685
27,017

55,936
29,386

"65,440
28,353

71,383
32,167

78,927
35,869

85,415
39,029

SOCIOLOGY 58,451 61,514 63,447 68,755 66,240 61,119 65,804 72,66,
OTHER, N.E C 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 99,835 100,462 105,629 116,478 \I28,880

1

/ ESTIMATE BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY.
/ NkSEPARATELY AVAILABLE PRIOR 70 1973.
/ E MATED FOR 1972 AND 1973, BASED ON DATA COLLECTED IN 1974.
OURCE: NATIONAL SCIENCE FOUNDATION

a
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TABLE i -7. -- FEDERALLY FINANCED R&D EXPENDITURES AT, UNIVERSITIES AND COLLEGES by CHARACT1 OF MORK
AND SCIENCE/ENGINEERING FIELD: FISCAL YEARS 1972-79I -0

(DOLLARS IN THOUSANDS)

CHARACTER ,AND FIELD 1972 1973 1974 1375 1976 "1977 1978 1/ 1979

TOTAL

CHARACTER OF WORK:

BASIC kESEARCH
APPLIED RESEARCH AND

DEVELOPMENT

'FIELD:'

ENGINEERING

OHYSICAL SCIENCES
ASTRONOMY
CHEMISTRY
PHYSICS
OTHER, N.E C

ENVIRONMENTAL SCIENCES

MATHEMATICAL/COMPUTS ER SCIENCES
COMPUTER SCIENCE 2/
MATHEMATICS 2/

LIFE SCIENCES
AGRICULTURAL SCIENCES 2/
BIOLOGICAL SCIENCES
MEDICAL SCIENCES
OTHER, N.E C

PSYCHOLOGY

SOCIAL SCIENCES
ECONOMICS
POLITICAL SCIENCE
SOCIOLOGY
OTHER, N.E C

OTHER SCIENCES, N.E C

$1.795.045

1,420,164

374,881

SI 985.386 52.032 204 82'.287.844 52.511.603

252,876

261,010
16,452
82

,698

138,719

51,938

863,109
78,313
311,997
'438,093
34,706

53,555

111,215
20,440
8,387

34,842
47,546

62,623

1,453,916

531,470

238,139

268,368
17,697
86,560

145,425
18,686

1 57, 551

24,929
28,756

1,014,585
94,373

398,628
486,045
35,539

58,600

132;420
22,683
10,363
40,480
58,894

62,038

'1,523,115

509,089

239,346

270,211
17,101
88,703

146,525
17,882

168.,495

58,107
28,711
29,316

1,052,808
101,417
365,701
543,663
42,027

58,547

136,824
22,217
11,894
41,276
61,437

47,866

1,695,212

592,632

259,384

285,026
19,524
92,726

A49,883
22,893

180,655

65,108
33,880
31,228

1,238,006
112,86
457,1
613,7
54,2

61,232

141,344
26,971
12,281

c 45,044
57,048

57.,089

5

1,841,027

670,576

290,519

305,413
-18,351

. 107,871
156,104
23,087

211,546

65,808
32,926

' 32,882

1,380,818
122,538
2,144

4 7,509
58,627

59,36!

4138,263
a29,132
11,966
41,115

; 56,050

59,847

82.729.181 83.056.875 53.431.538

2,008,640

720,541

336,725

342,718
23,230
125,389
171,910
22,189

238,240

78,178
37,546
40,632

1,473,460
132,772
574,605
712,327
53,756

3,648

1381205

14,9
37,85
53,830

58,007

2,261,907

794,968

.4417,487

392,304
26,349
137,959
199,161
28',135

274,794

85,344
41,214
44,130

1,624,882
145,070
626,910
791,067.
61,835

63,996

2,517,992

913,546

474,866-

448,992
26,862

154,031
236,872
31,227

307,493

'94,534
45,491
49,043

1,810,729
168,849
690,805
890,612
60,463

, 72,256

153674
40,641,
48,452
qH,739

4746,842

140,445
37,103 ,
15,888
40,597,
46,857f

67,6231 68,994

/ ESTIMATE BASED ON DATA COLLECTED FROM DOCTORATE-GRANTING INSTITUTIONS ONLY.
/ NOT SEPARATELY AVAILABLE PRIOR TO 1973. *
/ ESTIMATED FOR 1972 AND 1973, BASED ON DATA COLLECTED IN 1974..
OURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 8-8. -- RiD EXPENDITURES AT UNIVERSITIES AND COLLEGES
L BY INSTITUTIONAL CONTROL: FISCAL YEARS 1972-79

4
(DOLLARS IN MILLIONS)

'FISCAL.YEAR
PUBLIC PRIVATE

CURRENT CONSTANT j/ CURRENT CONSTANT 1/

1972
1973
1974

$1,621
1,804
1,912

1,621
1,728
1,709

sa,
Imocmao
1,110

51,034
1,034

992
1975 2,181 1,772 1,227 997
1976 2,409 1,829 1,318 1,001 ,

1977 2,62/ 1,864 1,442 1,026
1978 2/ 2,997 1,998 1,617 1,078
1979 1 3,366 2,068 1,816 1,115

04'

1/
ESTIMATE

IMPLICIT PRICE DEFLATOR IN 1972 DOLLARS.
2/ ESTIMATE B SED ON DATA COLLECTED FROM DOCTORATE-GRANTING

INSTIJUTIOM ONLY. s t - %

SOURCE!' lUJIONAL SCIENCE OUNDATION

TABLE B-9. -- R&D EXPENDITURES AT UNIVERSITIES AND COLLEGES, BY SOURCE OF
s.1 FUNDS, CHARACTER OF MORK, AND INSTITUTIONAL` CONTROL: FISCAL YEAR 1979

4

A

(DOLLARS IN MILLIONS)

SOURCE AND CHARACTER OF WORK TOTAL PUBLIC PRIVATE

TOTAL

SOURCE OF FUNDS:

FEDERAL
NONFEDERAL

-CHARACTER OF WORK:

BASIC RESEARCH
APPLIED RESEARCH AND

DEVELOPMENT

55.183

3,432
1,751

3,552

1,631

0.366

2,042
1,324

S1:816

: 1,389
427

2,105 i,447

1,262 369

SOURCE: NATIONAL, SCIENCE FOUNDATION
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TABLE 8-10. -- RID EXPENDITURES AT UNIVERSITIES AND COLLEGES
BY GEOGRAPHIC DISTRIBUTION: FISCAL YEARS 1972-77 AND 1979 1/

(DOLLARS IN THOUSANDS)

DIVISION AND STATE . 1972

TOTAL, ALL INSTITUTIONS

NEW ENGLAND'

CONNECTICUT
MAINE
.P1ASSACHUSETTS
NEM HAMPSHIRE

VERMONRHODET
ISLAND

MIDDLE ATLANTIC

N EN JERSEY
N EN YORK'
PENNSYLVANIA

EAST NORTH CENTRAL

ILLNOINDIANA S

MICHIGAN
OHIO
,MISCONSIN

NEST NORTH CENTRAL

KANSAS
MINNESOTA
MISSOURI
NEBRASKA
NORTH DAKOTA
SOUTH DAKOTA

SOUTH ATLANTIC

DELAWARE
DISTRICT OF COLUMBIA
FLORIDA
GEORGIA

, MARYLAND

f '
NORTH CAROLINA
SOUTH CAROLINA
VIRGINIA
WEST VIRGINIA

EAST SOUTH CENTRAL

ALABAMA
KENTUCKY
MISSISSIPPI
TENNESSEE

WEST SOUTH CENTRAL

ARKANSAS %.
LOUISIANA
OKLAH

MA
TEXAS

4IP

. MOUNTAIN .t

ARIZONA
COLO
IDAHO

RADO

MONTANA
NEVADA . .
NEM

AN
'MEXICOM

WYOMING

PACIFIC
°

ALASKA
CALIFOR
HANAII

NIA

OREGON
WASHINGTON

OUTLYING AREAS

S2.630.442

280,755

54,010
5,985

188,985
7,659
17,647
6,469

485,200

.44,475
301,110
129,45

428,537

123,525
51,160
97,837
72,734
83,281

21,686

30,690
28,043
49,768
78,493
19,830
5,884
6,978

322;363

4,984
' 25,585

65,468
49,596
63,392
64,119
9,792

30,470
8,957

' 82,214

22,116
3614,2

16,646
29,216

179,837

11,414
30,267
19,247

118,909

162,871

23,911
59,3%9
8,084
6,756
6

20,,971
085

32,0
5,6060

5

457,944

15,524
323,834
23,520
32,204
62,862

11,035

1973 1974 1975_ 1976 1977 1979

82.883.958 53.022.642 22.408,616 83.727.286 54.063.233 55.182.729

279,361 292,585 329,736 361,316 403,153 523,597

53,586 54,482 62,673 71,515 79,348 103,870
6,688 7,115 8,759 9,632 9,937 12,593

189,172 202,277 221,922 239,793 265,490 = 344,984
8,774 7,273 10,063 11,963 13,705 17,890

13,869 13,565 15;730 16,166 21,543 30,229
7,272 7,873 10,581 12,167 13,130 14,031

530,807 549,05 608,774 650,778 697,917 864,925

49,201 54,453 55,805 54,321 59,040 76,955
348,891 344150,,5506

36132,715
389,842
163,127

401,314
187,143

436,836
202,041

538,533
, 249,437

475,258 489,617 546,205 586,629 628,625 815,277

133,321 142,145 150,071 162,512 174,328 218,253
54,881 57,676' 63,947 68,516 69,570 89,676

J12,375 108,047 127,939 137,823 146,973 200,295
77,156 82,153 93,963 1108,391 121,230 162,108
97,525 99,596 110,285 109,387 116,524 144,945

219,641 236,760 4263,966 292,494 321,789 .317,979

36,361 40,026 47,069 52,374 60,830 77,602
31,310 33,231 30,687 34,334 36931 43,215
54,577 61,185 70,256 75,590 83,,088 106,547
65, 555 67,391 74,226 81,309 88,176 104,831
18,316 20,687 24,882 28,305 30,820 40,746
6,701 7506 10,111 12,790 13,526 15,424
6,821 6,,734 6,735 7,792 8,410 9,614

862 072 389,497 448,017 489,625 534,207 672324

5,197 6,194 6,982 7,520 9,925 14,363
29,489 31,393
73,428 76,742

35,028
87,590

37,248
98,401

41,147
105,002

49,070
. 120,447

51,755 59,661 68,626 77,691 84,106 % 119,855
70,843 79,045 89,935 93,583 102,599 125,515

) 78,262 76,076 89,188 92,330 99,380 122,674
11,113 13,901 18,316 19,939 21,813 30,490
34,971 39,548 44,825 51,012 58,551 74,453
7,014 6,937 7,527 11,901 11,684 15,457

'97,619 105,014 123,385 130,820 141,414 187,391.

27,005 31,066 37,918 37 870 42,340 55,913
16,667 17,334 21,414 22,938 27,620 37,994
19,023 21,999 23,909 26,195 25,445 ' 35,119
35,004 34,615 40,144 43,817 46,009 ' 58,365

203,085 219,294 251,131 288,372 320,340 441,600
,

10,241 11,208 13,817 46,789 28,247
35,140 35,665 39,218 4160003,,053 45,279 63,354
20,028 19,106 21,513 23,156 26,289 35,081

137,676 153,315 176,583 206,163 231,983 314,998

178,576 186,367 196,941 221,211 247,972 334,962

30,321 31,164 33,539 37.198 41,827 67,125
63,997 62,585 4 65,897 73,308 77,510 104,564
8,727 10,600 11,877 13,704 15,215 13,985
9,771 9,614 10,831 13,254 14,168 17,993
6,441 '7,537 7,824 9404 9,043 12,616
16,629 18,075 21,745 24,, 437 29,386 51,614
36,004 39,635 37,500 40,789 49,742 57,297
6;678 7,157 7,728 9,117 12,072 9,768

525,898 541,387 627,145 691,829 752,459 926,323

16,560 19,111 21,139 28,748 35,175 36,947
380,220 , 391,995 458,436 500,756 537,838 662,485
24,846, 21,143 24,596 28,049 28,900 35,703
34,768r 36,557 39,699 47,081 51,530 62,884
69 5041 72,581II 1 83,275 87,1151 99,016 128,304

11.5611' 12,626 13,316 14,2121 15,357 18,271

1/ IN 1978, DATA MERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS.
SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 8-11. -- FEDERALLY FINANCED RID EXPENDITURES AT UNIVERSITIES AND COLLEGES

BY GEOGRAPHIC DISTRIBUTION: FISCAL YEARS 1972-77 AND 1979 1/

4 (DOLLARS IN THO8SANDS)

DIVISION AND STATE 1972 I I1973. .1974 1975 1916 1977 1979

TOTAL, ALL INSTITUTIONS I1.795,04541.985.386132.032.204 32.287.844 32.511.603 32.729.181 13.431.538

NEN ENGLAND 215,175 421,123 230,857 256,055 .281,722 12,537 411,942

CONNECTICUT 38,345 316,9134\ 40,203 ° 45,530 3,780 58, 17 77,597MAINE 3,206 4,423t, 4,571 4,046 0 4,080 4, 71 41569MASSACHUSETTS X49,369 158,286:, 163,070 177,892 191,615 210, 23 279,354NEM HAMPSHIRE 6,648 7,347:, 5,858 7,699 9,038 9,547 13,085
RHODE ISLAND
VERMONT

12,852
_4,755

12,345'
4,809

11,976
5,179 ,23,608

1

780
14,173
9,036

19,361
9,818

25,133
10,204

NIDOLE ATLANTIC 336,347 366,996 375,558 417,040 452,972 483,623 589,572

NEN JERSEY 27,250 29,567 28,821 32,375 32,553 34,847 44,692NEN YORK 220,318 244,365 245,002 275,659 294,065 314,510 371,985
PENNSYLVANIA 18,779 ' 93,064 102,735 109,006 126,354 134,266 172,895

EAST NORTH CENTRAL" 278,674. 315,281 315,137 345,137 377,499 403;569 511,377

ILLINOIS 83,693 97,765 100,843 106,551 .116,558 127,336 147,669INDIANA 35,042 39,824 40,329 43,916 45,800 47,353 60,462
NIIHIGAN .

OHIO
67,276
49,890

71,087
54,828

67,850
52,969

78,62 78,115
60,59 68,179

84,453
73,119

112,110
102,198WISCONSIN 42,773 51;777 53,146 55,4 68,847 71,308 88,938

NEST NORTH CENTRAL 123,398 126,730 134,091 148,0 160,279 176,329 208,978

ION A
KANSAS

17,727
17,433

20,407
20,050

21,768
20,542

25,139
L) 16,762

26,769
17,330 4

31,334
18,998

40,960
17,371MINNESOTA -28,504 31,395 35,463 42,065 45,238 48,628 61,398

MISSOURI 46,961 41,947 42,597 47,876 52,097 56,434 64,292NEBRASKA 7,144 7380 7,610 8,904 10,853 11,905 14,435
NORTH DAKOTA. 2,121 2,,541 3,108 4,373 4,791 5,722 6,307
SOUTH DAKOTA 3,508 3,010 3,003 2,915 3,201 3,308, 4,215

SOUTH ATLANTIC 208,886 234,590 243,853 284,986 316,978 339,866 438,173

DELAWARE 3,158 3,078 3,177 3,652 4,348 5,544 8,117DISTRICT OF COLUMBIA 21,600 23,755 24,630 26,284 28,685 30,442 36,078FLORIDA 37,131 41,600 42,370 48,162 ,56,008 55,836 71,927GEORGIA 22,983 24,979 24,977 33,072 38,403 43,297 62,786'MARYLAND 47,800 54,959 61,228 69,483 73,666 78,490 100,919NORTH CAROLINA 46.847 55,079 53,246 62,896 65,335 69,284 82,010
SOUTH CAROLINA 4,763 4,922 6,294 7,773 t,958 11,084 15,655
VIRGINIA , 186,260

21:111
23,594 28,106 33,742 39,437 51,833NEST VIRGINIA

1-

z,344 4,337 5,558 7,833 6,452 8,848

.EAST SOUTH CENTRAL 53,670 65,853-1 67,865 78,236 .80,612 84;353 103,289

ALAB1MA 15,136 19,655 21,967 26,695 26,515 27,965 34,121
KENTUCKY
MISSISSIPPI a,766

9,045
9,029

8,924
9,370

11,488
933

11,059
10,381

11,832
10,711

16,782
12,-849TENNESSEE . c ,576 28,124 , 27,604 30,,5520 32,657 33,845 39,537

NEST SOUTH CENTRAL di 997 ,-.112;,489 120,792 141,949 161,721 183,996 240,433

ARKANSAS
LOUISIANA

:6,191
13,863

4,825
14,448

4,
15, 82

340 6 5,281
0.7,156

6,639
18,603

7,807
19,460

7,677
24,055OKLAHOMA 10,3755 11,166 9,765 ' -11,081 12,952 14,434 14,778

S 73,568 82,030 20,861 108,431 123,527 142,295 193,923
2

MOUNTAIN 115,474 122,406 123,333 135,956 150,355 165,150 219,328

ARIZONA 1194, 15,818 16,038 17,353
'

20,461 23,017 36,255
COLORADO 48,,081 50,161 47,253 52,149 56,051 '57,891 76,337
IDAHO 3,697 - 3868 4,805 " ;5,005 5,834 6,560 6,554MONTANA'
NEVADA
-NEN MEXICO

3,0581
3,310'

\I/1,275 12,919

4,289
3,047
14,779

5,059
2,870

18,095

7,046
.2,851
2Q,218

7,593
4,207

22,942

8,268 a5,584
37,842 """-.

UTAH O. 23,594 27,422 28,496 30,356 31,937 35,690 42,690
WYOMING 3,510 4,531 4,626 5,069 5,957 7,250 5,798

PACIFIC 355,127 410,426 415,761 474,860 522,873 572,487 698,616

ALASKA 11,20* 11,822 10,718 12,047 18,429 24,664 25,431
CALIFORNIA 263;314 306,894 311,789 360,398 3,6,007 424,321 515,369
HAWAII 13,7e 15,382 14,065 . 15,5 47,578 4 17,945 22,500OREGON
WASHINGTON

ti:t152 24,007
52,321

25,458
53,731

27°,

59,785
30,930
59,921

32,8,0
72,667

39311
96,005

OUTLYING ARIAS 4,297 4,492 4,957 5,591 6,592 7,271 9,830

1/ IN 1978 DATA WERE COLLECTED ONLY FROM DOCTORATE - GRANTING INSTITUTIONS.
SOURCE: NATIONAL 1CIENCE FOUNDATION
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TABLE 8-12. -- TOTAL AND FEDERALLY FIKANC 1I CAPITAL'EXPENDITURES FOR SCIENTIFIC AND ENGINEERING ACTIVITIES
. AT UNIVERSITIES AND COLLEGES 8Y SCIENCE/ENGINEERING,,,FIELD: FISCAL YEARS 1972-77 AND 1979 1/

(DOLLARS IN THOUSANDS)

1972 1973 1974
1

1975 1976 1977 1979

ALL SOURCES, TOTAL ... 5912:487 5835.862I $841.560t$1.016,.402 51.042.370 5959.491 5729.904

ENGINEERING 84,950 55,800 91,701 118,299 81,661 87,715 95,399PHYSICAL SCIENCES 137,331 106,210 93,468 80,282 73,546 65,154 64,551
ENVIRONMENTAL SCIENCES 27;187 26,739 24,588 35,278 49,155 28,052 25,293
MATHEMATICAL/COMPUTER SCIENCES 24,712 20,016 23,670 15,042 24,677 25,126 27,465LIFE SCIENCES 517,941 488,705 495,078 668,715 706,848 642,408 456,477PSYCHOLOGY 19,007 39,584 15,511 11,525 9,12, 12,699 7,803SOCIAL SCIENCES 59,993 61,215 59,329 49,659 44,020 31,738 20,932
OTHER SCIENCES, N.E C ' 41,366 37,593 38,215 37,602 53,334 66,599 31,984

FEDERAL SOURCES, TOTAL 236.836 224.651 225..681 270.0821 206.710 195.462 167.97%

ENGINEERIN 21,082 13,547 42,702 64,019 20,200 17,219 22,060PHYSKAL SG CIENCES 27,892 24,496 20,721 18,862 19,174 21,894 32,439ENVIRONMENTAL SCIENCES 8,486 5,961 7,084 5,960 6,312 9,273 8,970
MATHEMATICAL /COMPUTE( SCIENCES 4,341 3,022 4,257 2,584 2,048 1,882 3,049LIFE SCIENCES "152,328 161,907 139,775 169,458 153,531 137,369 92,567PSYCHOLOGY 3,663 .5,119 2,536 2,245 1,967 2,398 1,767
SOCIAL SCIENCES 10,939 5,369 4,467 2,755 1,806 2,086 2,069OTHER SCIENCES, N;E C 8,105 5,230 4,139 4,199 1,672 3,341 5,054

OTHER SOURCES, TOTAL 675.65 611.211 615.879 746.320 835.660 764.029 41.9;9
ENGINEERINr\t 63,868 42,253 48,99, 54,280 61,461 70,496 73,339PHYSICAL SCIENCES 109,439 81,714 72,747 61,420 54,372 43,260 32,112ENVIRONMENTAL SCIENCES' 18,701 20,778 17,504 29,318 42,843 18,779 16,323
MATHEMATICAL/COMPUTER SCIENCES 20,371 16,994 19,413 12,458 22,629 23,244 24,416LIFE SCIENCES 365,613 326,798 355,303 499,257 553,317 505.039 363,910PSYCHOLOGY 15,344 34;465 12,975 9,280 7,162 10,301 6,036
SOCIAL SCIENCES 49,054 55,846 54,862 46,904 42,214 29,652 18,863OTHER SCIENCES,' N.E C 33,261 32,363 34,076 33,403 51,662 63,258 26,930

1/ DATA WERE NOT COLLECTED IN 1978.
SOURCE: NATIONAL SCIENCE FOUNDATION,

TABLE B-13. -- TOTAL AND FEDERALLY FINANCED CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGINEERING ACTIVITIES
AT UNIVERSITIES AND COLLEGES BY CONTROL: FISCAL YEARS 1972-77 AND 1979 1/

(DOLLARS IN THOUSANDS)

CONTROL 1972 1973 1974 I 1975 1976 1977 1979

ALL SOURCES, TOTAL S912.487 S835.862 S841.560151.01f.40201.042.370 5954.491, 5729.904

PUBLIC 664,684 610,331 641,9711 775,709 751,965 - 686,664 495,175
PRIVATE 247,803 225,531 199,589: 240,693 290,405 272,827 234,729

FEDERAL SOURCES, TOTAL , 236.836 224.651 225.6811 270 082 206.710 195.462 167.975

PUBLIC 160,808 157,610 ) 173,713 198,404 126,537 118;962 96,837PRIVATE 76,028 67,041 51,968 71,678 80,173 76,500 71,138

OTHER SOURCES, TOTAL 675.651 611.211 615.879 146.320,1 835.660 764.029,

PUBLIC ., 503,876 452,721 468,258 577,305: 625,428

_.461.929

567,7021 398,338
PRIVATE 171,775 158,490 147,621 169,0151 210,232 196,327 163,591

1/ DATA WERE NOT COLLECTED IN 1978.
/SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE,B -14. -- SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES,ANE COLLEGES BY SCIENCE/ENGINEERING
FIELD AND STATUS: JANUARY 1973-78 AND 1980 1/

FIELD OF EMPLOYMENT AND STATUS 1973 1974 1975 147k 1977 1978 1980

ALL FIELDS .6 264,887 268,495 278,919 288,221 297,768 307,642 324,843
FULL TIME 216,424 218,407 223,336 229,823 236,192 242,063 255,659
PART TIME 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
PART TIME

23,485
4,045

22,764
4,434

22,580
5,339

22,937
5,568

24,113
5,983

24,667
6,335

26,525
T,247

PHYSICAL SCIENTISTS 30,210 30,6051- 30,836 31,424 32,105 32,834 33,663
FUEL TIME
PART TIME

26,666
3,544

26,849
3,756

26,662
4,174

27,077
4,347

27,541
4,564

27,890
4,944

28,100
5,563

( ENVIRONMENTAL SCIENTISTS 6;934 7,636 7,855 8,432 9,218 9,492 9,789.
FULL TIME 6,091 6,563 6,787 7,236 '7,963 8,169 8,315
PART TIME 843 1,073 1,068 1,196 1,255 1,323 1;474

MATHEMATICAL AND COMPUTER
SCIENTISTS

FULL TIME
24,770
20,794

27,126
22,157

28,475
22,404

29,925
23,134

31,998
23,874

33,029
24,349

35,951
26,049

PART TIME 3,976 4,969 6,071 6,791 8,124 8,680 9,902

LIFE SCIENTISTS 112,352.110,4451 113,446 114,587 117,464 122,981 134,110
FULL TIME 88,418 88,497 90,684 91,879 94,325 97,749 ;08,619'
PART TIME 23,934 21,948 22,782 22,708 23,139 25,232 25,511

PSYCHOLOGISTS 18,876 19,964 21,649 22,938 23,712 23,763 23,247
'FULL TIME 14,777 14,957 15,973 16,805 17,316 17,413
PART TIME 4,099 5,007 5,676 6,133 6,396 , 6,350

.16,756
6,491

'SOCIAL SCIENTISTS. 44,215 45,521 48,719 52,410 53,179 54,541 54,291
FULL TIME 36,193 36,620 38,246 40,755 41 060 111,826 '41,295
PART TIME 8,022 8,901 10,4731 11,655 12, 15 12,715 12,996

1/ IN 1979, DATA WERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS.
SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 8-15. -- DOCTORATE RECIPIENTS IN SCIENCE AND ENGINEERING BY FIELD: JUNE 1972-79

FIELD 1972 1973 1974 1975. 1976 1977° 1978 1979

TOTAL 19.556 19.955' 9,048 18.790 18.281
e

17,956 18.247

ENGINEERS .. 3,475 3,338 3,144 2,95, 2,791 '2,641 2,423 2,494
C

PHYSICAL SCIENTISTS 3,646 3,439 ,126 3,055 2,858. 2,71, ,611 2,675

ENVIRONMENTAL SCIENTISTS 650. 662 674 695 714 691 623, 646'

MATHEMATICAL AND COMPUTER
. SCIENTISTS 1,281 1,2E2 1,196 1,A9 1,603 959 959 977

LIFE SCIENTISTS 4,914 4,983 4,790 4,884 4,841 4,767 4,887 5,076

PSYCHOLOGISTS 2,262 2,444 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 3,298

SOURCE: NATIONAL RESEARCH COUNCIL,
UNIVERSITIES, JUNE 1972 THR
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l'AILE.B-16. -- SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES
BY TYPE OF INSTITUTION AND STATUS: JANUARY 1973-78 AND 1980 17

,TYPE OF INSTITUTION AND STATUS 1973,

4

1974 1975 1976 1977 1978 1130

ALL INSTITUTIONS 264,887 268,4951 278,919 288,221 297,768 307,642 324,843'FULL TIME 216,424 218,407 223,334 229,823 236,192 242,063 255,659PART TIME 48,463 . 50,088 55,583 58,398 61,576 , 65,579

INSTITUTIONS GRANTING:

DOCTORATE IN SAE . 174,474 175,113 180,001 185,902 192,804 199,920 218,511FULL TIME 143,393 144,525 147,942 153,719 159,575 164,445 180,431r
. PART TIME 31,081 30,588 02,059 32,,183 33,229 35,475 38,078

MASTER'S IN SAE
FULL TIME

28,703
24,851

29,765
24,957

34,075
27,511

33,143
26,307

34,790
27,118

29,$77/62 37,436
_27,953PART TIME 3,852 4,808 6,564 6,836 7,672 9,285 9483

BACHELOR'S IN, SAE, 28,363 29,143 27,402 27,862 27,701 26,390 26,954FULL TIME 23,620 23,940 22,548 22,867 22,615 21,253 20,788PART TIME 4,743 5,203 4,854 4,995 5,086 5,137 6,166
;

OTHER DEGREES
FULL TIME

1,348
812

1,322
$51

1,

828
345 31, 098 3

5
607
467

858
70 5

r 864
702/04 PART TIME 536 471 517 435 140 153 162

-2-YEAR INSTITUTIONS 31,99, 33,152 36,096, 40,281 41,866 41,712 41,078FULL- TIME 23,748 24,134 24,5071 26,332 26,417 26,183 25,783PART TIME 8,251 9,018 11,589 13,949 15,449 15,529 15,295

1/ IN 1979, DATA WERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUT!NS.
SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 8-17. -- FULL-TIME EQUIVALENT (FTE) SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES BY TYPE
OF ACTIVITY:. JANUARY 1973-78 AND 1940 1/

. TYPE OF ACTIVITY, 1973 1974 1 1975 1976 1977 1978 1980, PERCENT CHANGE
1973-80

TOTAL FTE'G 235.050 238.055 244 381 252.555 258.966 271.560 282 173 20.0
RESEARCHiAND DEVELOPMENT .. 46,896 47,952 I 51,171 52,916 54,408 , 55,919 57,116 21.8OTHER ACTIVITIES. 188,154, 190,103 1 193,210 199,639 204,558 ' 215,641 225,057 19.6

1/ IN 1979 DATA WERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS.
sOURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-18. -- BACHELOR'S- AND MASTER'S-DEGREE RECIPIENTS COMPARED TO
EMPLOYMENT BY SCIENCE/ENGINEERING FIELD: 1977 AND 1979

FIELD OF.SCIENCE /ENGINEERING

BACHELOR'S
DEGREE

RECIPIENTS,
1977

NUMBER
EMPLOYED
IN FIELD,

1979

PERCENT
EMPLOYED

MASTER'S
DEGREE

RECIPIENTS
19q7

NUMBER
EMPLOYED
IN FIELD,

1179

PERCENT
EMPLOYED

TOTAL, ALL FIELDS - 222,200 84.000 37.8 45.300. 27.700 61.1
ENGINEERING 45,800 39,500, 86.2 14,900 12900 86.6PHYSICAL SCIENCES 8,400 3,700. 44.0 2,300 1,300- 66.5ENVIRONMENTAL SCIENCES ....- 7,800 2,800 35.9 2,100 1,100 52.4HATHEHATICAL/COHPUTER SCIENCES'. 18,100 10,800 59./ 5,600 57.1COMPUTER SCIENCES 5,800 . 4,900 84.5 2,600 .. 1,700 65.4MATHEMATICS 12,300 5,900 48.0 3,000 1,500 50.0LIFE SCIENCES 52,300 18,200 34.8 8,100 z. 4,100 5046-PSYCHOLOGY 36,300 4,000 11.0 6,400' 3,300 51.6SOCIAL SCIENCES 53,500 5,000 9.3 . 5,900 1,800 30.5

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE IS -19.. -- FULL-TINE EQUIVALENT (FTE)-SCIENTISTS AND ENGINEERS ENGAGED IN RESEARCH AND DEVELOPMENT
AT UNIVERSITIES AND COLLEGES AND IN imousTus 1974-1180

)

YEAR UNIVERSITIES INDEX INDUSTRY' INDEX0
AND COLLEGES (1974.100) (1974.100)

1974 47,952 100.0 360,000 100.0
1975
1976

51171
52,,916

1067
. 110..3

363,300
364,400

109.9
101.2

1977 54,
...-

''." 113.4 382,800 106.3
1978 o 55,9N9/ 116.6 403,700 112.1
1979 427,800 118.8
1980 574111 119. f/ 2/ 2/

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

TABLE B-26. -- FULL-TINE SCIENTISTS AND'ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES
BY FIELD OF EMPLOYMENT: JANUARY 1973-78 AND 1980 2/

FIELD OF EMPLOYMENT 1173 1974 1975 1976 1977 1978 1980

TOTAL 216.424 218.407 223.336 229.823 236.192 242.063 255.659

ENGINEERS '."---k---23,485 22,764 22,580 22,937 24,113 24,667 26,525AERONAUTICAL AND ASTRONAUTICAL
ENGINEERS 1;334 1,023. 944 966 968 964 1,143CHEMICAL ENGINEERS 1,529 . 1,522 1,603 1,637 1,722 1,898CIVIL ENGINEERS 3,730 3,832 4,017 4,115

.1,680
4,242 4,331

ELECTRICAL ENGINEERS 5,916 5,393 5409 5,466 5,596 6,399
MECHANICAL ENGINEERS a 4,455 4,255 4,,355 4,353 4,470 4,532 4,804cOTHER ENGINEERS 6,521 6,801 6,453 6,55 7,414 7,611' 7,950

PHYSICAL SCIENTISTS r 26,666 26,849' 26,662 27,077 27,541 27,890 28,100:
ASTRONOMERS' 2/. .,
CHEMISTS 13,397 14,075 13,823 14,14;1 14,470- 14,735 14391 ,PHYSICISTS 11,077 10,870 10,940 10,838 11,051 11,268. 11,OTHER PHYSICAL SCIENTISTS 2,112_.1 1, 1,899 2,0934 2,012 1,811 14466

ENVIRONMENTAL SCIENTISTS 6,091 6,563 16,559787 7,236 7,963 '8,169
8786ATMOSPHERIC SCIENTISTS

EARTH SCIENTISTS
560

4,826
571

4,157 5,172 5,5*0128
692

5,911
821

5,960
OCEANOGRAPHERS 705 .1,035 1:054 1,107 1,360 1,388 13116
OTHER ENVIRONMENINL SCIENTISTS 2/ - - - . - 571

MATHEMATICAL AND COMPUTER SCIENTISTS
COMPUTER SCIENTISTS 2/

20,794-1 /23,157
' .67,6

22,404.
3,705

23,134
4,135

/23.474
4,581 '

124,349
4,782.

26,049
6,131

MATHEMATICIANS a/ - 18,410 18,699 18,999 19,293 19,567 19,918

LIFE SCIENTISTS -88,418 88,497 90,684 91,879 94,325 97,749 108,619
AGRICULTURAL SCIENTISTS 13,906 12,459 13,235 12,942 13,065 13,705 14,429
BIOLOGICAL SCIENTISTS 29,493 31,494 33,462 34,894 36,895 37;656 38,822MEDICAL SCIENTISTS 45,019 44,544 43,987 44,043 44,365 46,389 50,784OTHER LIFE SCIENTISTS 2/ - 4,584

PSYCHOLOGISTS 14,777 ,14,957 15,973 '16,805 17,316 17,413 16,756
JSOCIAL SCIENTISTS . 36,193 36,620 38,246 40,755 41,060 41:826 4,295

ECONOMISTS 9,547 9,830 10.169 10,371 10,696 10,851- 11,118
POLITICAL SCIENTISTS 8,187 8,396 8,687 9,073 9,010- 8,839
SOCIOLOGISTS 9,686 10 048 10,744 11,428 11,671 11,505 10,877OTHER SOCIAL SCIENTISTS 8,773 8;346 8,646- 9,883 .9,683 10,415 10,461

1

/ IN 1979 DATA MERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS.
/ DATA NOI AVAILABLE PRIOR TO 1980
/ _DATA NOT AVAILABLE PRIOR TO 1974.
OUNCE: NATIONAL SCIENCE FOUNDATION



TABLE 8-21. -- FULL-JIME SCIENT1 TS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES
BY FIELD OF LOYMENT AND SEX: JANUARY 1974-78 AND 1980 1/

FIELD OF EMPLOYMENT
4'

1974

MEN WOMEN

TOTAL 186.203' 32.1247.

EWGINE' 22,45 339
AERONAERSUTICAL AND ASTRONAUTICAL

ENGINEERS 1,001 22
CHEMICAL ENGINEERS 1,500 22
'CIVIL ENGINEERS 3,698 61
ELECTRICAL ENGINEERS 5,347 57
MECHANICAL ENGINEERS 4,222 3.1
OTHER ENGINEERS 6,657 144

-PHYSICAL SCIENTISTS 24,910 1,939
ASTRONOMERS 2/
CHEMISTS . 12,690 1,385
PHYSICISTS 10,475 395
OTHER PHYSICAL SCIENTISTS . 1,745 '159

ENVIRONMENTAL SCIENTISTS 6,236 329 7

ATMOSPHERIC SCIENTISTS 532 3
EARTH SCIENTISTS 4,728 229
OCEANOGRAPHERS 976 59
OTHER ENVIRONMENTAL SCIENTISTS 2/

4ATHEWATICAL AND COMPUTER SCIENTISTS 19,335 2,822
COMPUTER,SCIENTISTS 3,282 385
MATHEMATICIANS 16,053 2,437

LIFE'SCIENTISTS
Z'AGRICULTURAL SCIENTISTS

70,756
11,235

17,741
1,224

BIOLOGICAL SCIENTISTS. -25,823 5,671
MEDICAL SCIENTISTS 33,698 10,846
OTHER LIFE SCIENTISTS 2/

PSYCHOLOGISTS 4 11,769 3,188

SOCIAL SCIENTISTS 30,852 5,768
ECONOMISTS
POLITICAL SCIENTISTS

9,042
7,533 863

788

-SOCIOLOGISTS 7,672 2,376
OTHER SOCIAL SCIENTISTS 6,605 1,741

1975 1976
A

1977 1978

MEN
le

WOMEN MEN WOMEN MEN WOMEN MEN. WOMEN

1980

MEN WOMEN

18t.723

21t111

' 919
1,578
3,771
5,336
4,325
6,282

24,665

10,554
12,395

1,716

6,468
525

4;949
994

33.613

369

25
25
61

1

57
30
171

194.306

22,487

35.517

936
1,600
3,934

, 3
,

5,3
.4308

5

6,374

1,428
386
183

319
34

223
62

19,4 2,925
3,2 9 446
16,2 2,479

72,639
11,685
27,143
33,811

12,391

31,870
9,304
7,788
8,104
6,674

18,045
1,550
6,319

10,176

3,582

6,376
865

2,640
1,972

,970

12,63
10,444
1,894

6,847
568

5,241
1,038

20,030
3,653
16,377

73,583
11,777
27,864
33,942

12,816

33,573
9,436
850,043

3
,1
59

450

30
37

11
181

2,107

1,514
394
199

. 389
33

287
69

199.363

23,609

36.829

946
1,641
4,026
5,395
4,412
7,189

25,336

12,906
10,623
1,807

7,453
654

5,563
1,236

3,104 20,620
482 4,045

2,622 16,575

18,2961 ,605
1,165, 1 957
7,030' 29, 0

10,10 1 34,32

3,989 13,062

7,182 43,678
935 L 9,74

1,030 7
2,927

,9
9

5'04

22
39
89

58
71

225

2,205

1,564
436
205

538 10

348
124

3,254
536

2,718

18,720
1,108
7,575
10,037

4,254

7,382
955

1,049
3,042
2,336

203.136

24,071

38.927

946
1,690
4,114
5,505
4,472
7,344

25*445

13,010
10,789
1,646

Z,602
786

5,549
1,267

20,880
4,223

16,657

77,791
12,469
29,864
35,458

13,098

34,244i
9,884:
7,975;
8,480:
7,910

596

32
18

128
91

-60
.267

2,445

1,725
47,
241

567
35

411
121

3,469
559

2,910

19,958
1,236
7,792

,10,930

4,315

7,577
967

1,080
3,025
2,505

211.299

25,818

44.360

1,117
1,834
4,217
6,286
4,719
7,645

25,601
758

12,608
4.919
1-,316

7,657
743

5,167
1,262
485

21,952
5,224
16,728

84,392
13,104
30,601
38,890
1,797

33,449
10,008
7,721
7,912
7,spa

707

27
9

1515
112
90

304

2,500
68

1,784

150
498

e658
43

399
251
91

4,095
907

3,188

24,227
1,325
8,239

11,893
2,770

26

7,847
1,110
1,119
2,947'
2,671

I/ DATA MERE NOT COLLECTED IN 1973 AND 1979.
/ DATA NOT AVAILABLE PRIOR TO 1980.

SOURCE: NATIONAL SCIENCE -FOUNDATION
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TABLE 8-22. -- FULL-TIME SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES
BY CONTROL AND LEVEL OF ATTAINMENT: JANUARY 1975-78 AND 1980 V_

CONTROL AND
LEVEL OF ATTAINMENT 1975. 1976 /977 1978 1980

AVERAGE
ANNUAL
PERCENT
CHANGE
1978-80

ALL INSTITUTIONS

TOTAL 223.336 229.823 236,192 242.063 4255.659 2.8%
PH.D. OR SC 122,760 126,478 131,056 135,601 140,477 1.8ED.D. 1/ 0 3,376 3,573 3,332 3,242 -1.4M.D. , .D.S., ETC. 29,148 30,099 30,834 31,633 34,608 4.6MASTER S 54,719 53,717 54,076 54,531 56,811 2.1BACHELOR'S 16,709 16,153 16,653 16,966 20,521, 10.0

PUBLIC INSTITUTIONS

"TOTAL 1.156.819 161,255 166.424 169.289 477.967 2.5

PH.D. OR SC.D 84,539 87,395 90,416 93,139 96,266 1.7ED.D. / 0 2,690 2,908 2,73, 2,683 -1.0M.D. .D.S., ETC.. 15,525 16,248 16,425 17,409 3.0MASTER S 43,351 42,785 416151623,388 43,816 45,694 2.1BACHELOR'S 13,404 12,637 13,150 13,170 15,895 9.9

£RIVATE INSTITUTIONS

TOTAL 66.117 68.068 69.768 72.774- 77.712 3.3

PH.D. OR SC.D 38,221 39,083 40,640 42,462 44,211 2.0ED.D. 1/
M.D. .D.S 1 ETC.

0
13,623

68
13,851

6 66 5
14,272

593
05,28

9
17,19559

-2.9
6.3 ,MASTER S 11,368 10,932 10,688 10,7015 11,117 1.9BACHELOR'S 3,305 3,516 3,503 3,796 4,626 10.4

I/ IN 1979, DATA HERE COLLECTED ONLY FROM DOCTORATE-GRANTING INSTITUTIONS.
/ DATA NOT AVAILABLE PRIOR TO 1976.
OURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-23. -- U.S. SCIENTISTS AND ENGINEERS BY, SEX:
1974-78

SEX 1974 1976 1978
PERCENT CHANGE

1974-96 1976 -78

TOTAL ALL U.S. SCIENTISTS AND
2.481.800 2.705.800 2.741.400 9.0 1.3

xENGINEERS

2,265,000 2;455,800 2,475,300
WOMEN 216,800 250,000 266,100 15.3 6.4

FULL-TIME SCIENTISTS AND
ENGINEERS EMPLOYED AT
UNIVERSITIES AND COLLEGES,- 218.407 229.767 242.063 5.2 5.4
MEN 186,283 194,273 203,136 3 4.6WOMEN 32,124 35,484 38,927 140.. 5 9.7

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE B-24. ---FULL -TIME SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES SAND COLLEGES
BY TYPE OF INSTITUTION, CONTROL,ANDEX: JANUARY 1980

0

TYPE OF INSTITUTION AND CONTROL TOTAL

\MEN WOMEN

NUMBER PERCENT OF
TOTAL

NUMBER PERCENT OF
TOTAL

ALL INSTITUTIONS 255,659 211,299 82.6% 44,360 17.4%

PRIVATE
177,947 147,392 82.8 30,555 17.2

4 E 77,712 63,907 82.2 13,805 17.8

INSTITUTIONS GRANTING:

DOCTORATE. IN S&E 180,433 150,246 83.3 30187 16.1
PUBLIC 123,958 103,374 83.4 20,,584 16.6
'PRIVATE 56,475 46,872 83.0 9,603 17.0

MASTER'S IN SiE 27,953 23,467 84.0 4,486 16:0
PUBLIC Alt 22,082 18,671 84.6 3,411 15.4
PRIVATE :9 5,871 4,796 81.7 1,075 18.3

BACHELOR'S IN S&E 20,788 19,030 81.9 3,758 18.1-
PLI
PRIVAUBTCE

6,979
13,809

5,929
11;101

85.0
80.4

1,050
2,708

15.0
19.6,

OTHER DEGREES
PUBLIC 455

702
463422

90.3
92.7

68
33

9.7
7.3

PRIVATE 247 212 85.8 35 14.2

2-YEAR INSTITUTIONS 25,783 19,922 77.3 5,861 22.7
PUBLIC 24,471 18,996' 77.6 5,477 22.4
PRIVATE ' 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

TYPE OF INSTITUTION AND CONTROL. NUMBER

MEN WOMEN

TOTAL PERCENT OF
TOTAL

NUMBER PERCENT OF
TOTAL

ALL INSTITUTIONS 69,184 51,859 75.0% 17,325 25.0%
PUBLIC 45,752 33,806 73.9 11,946 26.1
PRIVATE 23,432 18,053 77.0 5.379 23.0

INSTITUTIONS GRANTING:

DOCTORATE IN SU 38,078 29,329 77.0 8,749 23.0
PUBLIC 23,678 17,673 74.6 6,005 25.4
PRIVATE .7/ 14,400 11,656 80.,9 2,744 19.1

0

MASTER'S IN SiE 9,483 6,816 71.9 2,667 28.1
PUBLIC 6,216 4,460 71.8 1,756 28.2
PRIVATE 3,267 2,356' 72.1 911 27.9

BACHELOR'S I 6,166 4,387 71.1 1,779 28.9
PUBLIC 1,377 997 72.4 380 27.6
PRIVATE ' 4,789 3,390 70.8 1,399 29.2

OTHER DEGREES
PUBLIC
PRIVATE

15362

109

1
50
40

90

86.4
94.3
82.6

22
3
19

13.6

17.7.4

2-YEAR INSTITUTIONS 15,295 11,187 4 73.1 4,108 26,9
PUBLIC
PRIVATE

14,428
867

10,626
561

73.6
64.7

3,802
306

26:4
35.3

SOURCE: NATIONAL SCIENCE FOUNDATION



TABLE B-26. -- UNEMPLOYMENT RATE OF U.S, SCIENTISTS AND
ENGINEERS BY SEX: 1974, 1976, AND 1978 '

.14

1974, TOTAL

WOMENMOMEN

1976, TOTAL

EN
,>

HEN

1978, TOTAL

MEN
WHIN . ,

YEAR AND SEX LABOR FORCE

2.288.000

2,104,700
183,300

2:451.700

2,240,000
211,700

2.507.600

2,270,400
237,200

EMPLOYED
SCIENTISTS

ENGINEERS

2.241.200

2,072,100
176,400

2.337.200

2,179,900
197,200

2.473.200

2,241,700
231,500

UNEMPLOYED,
SEEKING

EMPLOYMENT
UNEMPLOYMENT

E

39.800 1.7

32,600 1.5
7,200 3.9

74.600 3.0

60,100 2.
14,500 6.8

34.400 1.4

28,700 1.3
5,700 2.4

V o

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE.B-27. -- DOCTORAL SCIENTISTS AND ENGINEERS
IN THE UNITED STATES BY RACE: 1973 AND 1979

A

1L)CE

TOTAL

WHITE

MiNORITIES.°TOTAL
BLACK
AMERICAN INDIAN
ASIAN

NO REPORT

1973

PERCENT
NUMBER DISTRI-

BUTION

221.913 100.0

217,112

12,296
2,242

4
9,619

35

9,505

90.9

5.1
0.9
0.2
4.0

4.0

SOURCE: NATIONAL SCIENCE FOUNDATION, SURVEY OF DOCTORATE
RECIPIENTS

NUMBER

332.280

293,491

26,365
3,707

96
21,694

4

12,424

1979

, r

PERCENT
DISTRI-
BUTION

100.0

33.3

7.9
1.1
0.3
6.5

. 3.7

INSTITUTIONS -- DOCTORAL SCIENTISTS AND ENGINEERS EMPLOYED IN ACADEMIC
INSTITUTIONS BY SCIENCE/ENGINEERING FIELD AND RACE: 1973 AND 1979

A

FIELD

1973 1979 PERCENT CHANGE, 1973-79

bB4ITE BLACK
AMERICAN
INDIAN

ASIAN /
PACIFIC
ISLANDER

WHITE BLACK
AMERICAN
INDIAN

ASIAN /
PACIFIC
ISLANDER

WHITE BLACK
AMERICAk
INDIAN

ASIAN /
PACIFIC
ISLANDER

TOTAL 115.922 1.381 74 5.155 152.309 2.118 618 9.826 31.4 53.4 125.5 90.6
qtrENGINEERS 11,467 66 26 1,001 14,686 89 1 5 1,642. 28.1 34.8 -42.3 64.0PHYSICAL SCIENTISTS 19,283 271 34 1,093 23,724 235 120 1,799 23.0 -13.3 252.9 64.6ENVIRONMENTAL SCIENTISTS

MATHEMATICAL AND
4,830 6 13 120 . 5,750 4 11 191 19.0 -33.3 -15.4 59.2

COMPUTER SCIENTISTS 10,575 115 10' 494 12,936 133 52. 941 22.3 15.7 420.0 90.5LIFE SCIENTISTS 35,658 455 74 1,541 46,199 168 3,334 29.6 42.0 127.0 116.4PSYCHOLOGISTS 13,263 171 43 115 16,981 tlf 136 229 28.0 93.6 216.3 99.1SOCIAL SCIENTISTS 20,846 297 74 791 32,033 680 116 1,690 53.7 129.0 56.8 113.7

SOURCE: NATIONAL SCIENCE FOUNDATION, SURVEY OF DOCTORATE RECIPIENTS
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TABLE B-29. -- UNEMPLOYMENT RATE OF U.S. SCIENTISTS AND
ENGINEERS BY.RACE: 1974, 1976, AND 1978

YEAR AND RACE LABOR FORCE
EMPLOYED

SCIENTISTS
AND

ENGINEERS

UNEMPLOYED,
SEEKING
EMPLOYMENT

UNEMPLOYMENT

1974, TOTAL

WHITE
BLACK'
ASIAN
OTHER

1976, TOTAL

WHITE
BLACK
ASIAN
OTHER

1978, TOTAL

WHITE
LACK
ASIAN
OTHER

2.28J.000 2.248.200 39.800

2,188,500 2,152,900 35,600
35,500 32,500 3,000
41,200 40,500 700
22,800 22,500 300

_2-451.700- 2.377.200 24.600

2,348,200 2,278,800 69,400

26,

,000 33,000 3,000
2600 41400 1200
4,800 ' 23,,800. i 1,,000

_2-507-40o__, 2.473.200 , 34.490

2,393,400 2,360,900 PI 32,700
39,600 39,000 600
51,300 50,50V 800
23,200 22,800 400

1.7

8.5
1.6

1.7
1.3

3.0

3.0
8.3
2.8
4.0

1.4

1.4
1.5
1.6
1.7

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-30. -- SCIENTISTS AND ENGINEERS EMPLOYED AT UNIVERSITIES AND COLLEGES
BY TYPE: JANUARY 1975-78 AND 1980 1/

TYPE OF ACADEMIC EMPLOYMENT 1975 1976 '-f977 1978 1980o

TOTAL 278.919 288.221 297.768 307.642 324.843

POSTDOCTORATES 2, ° 16,660 17,034 18,653 19,753 18,589

ALL OTHER,ACADEMIC SCIENTISTS AND
ENGINEERS 262,259 271,187 279,115 287,889 306,254

I/ DATA ON POSTDOCTORATES MERE NOT COLLECTED IN FALL 1978.
/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY; DATA ARE. FOR FALL SEMESTER OF PRECEDING YEAR.
OURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-31. -- POSTDOCTORATES GRADUATE RESEARCH ASSISTANTS, AND R&D EXPENDITURES
IN DOCTORATE-GRANTING INSTITUTIONS BY SCIENCE /ENGINEERING FIELD: YEAR 1979

(DOLLARS IN MILLIONS)

FIELD

POSTDOCTORATES GRADUATE RESEARCH
ASSISTANTS

R&D EXPENDITURES

NUMBER
PERCENT
DISTRI-
BUTION

NUMBER
PERCENT
DISTRI-
BUTION

AMOUNT
PERCENT
DISTRI-
BUTION

TOTAL , 18.589 100.0 48.497 100.0 S 5.093 100.0'

ENGINEERING 1,073 5.8 12,684 26.2 708 13.9
PHTSICAN SCIENCES 4,028. _. 21.7 7,740 16.0 543 10.7
ENYIRONMENTAL SCIENCES 329 - 1.8 3,452 7.1 420 8.2
MATHEMATICAL AND COMPUTER

1.1SCIENCES
LIFE SCIENCES

203
12,089 65.0

1,626
15,129

3.4
31.2

141
2,785

2
54.7

.8

PSYCHOLOGY 456 2.5 2,333 4.8 93 1.8
SOCIAL SCIENCES 411 2.2 5,533 11.4 .278 5.5
OTHER SCIENCES, N.E.C. - - - - 125 2.5

SOURCE: NATIONAL SCIENCE FOUNDATION
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TABLE 8 -32. POSTDOCTORATES, GRADUATE RESEARCH ASSISTANTS, AND R&D EXPENDITURES IN
DOCTORATE- GRANTING INSTITUTIONS BY SOURCE OF SUPPORT: FALL 1974 -77 AND 1979

(DOLLARS IN MILLIONS)

SOURCE OF SUPPORT
FALL

1974 1975 1976 1977 1979

POSTDOCTORATES,'TOTAI 1/

FEDERALLY SUPPORTED
NONFEDERALLY SUPPORTED

GRADUATE RESEARCH ASSISTANTS, TOTAL 1/

FEDERALLY SUPPORTED
NONFEDERALLY SUPPORTED

R&D EXPENDITURES '(CONSTANT DOLLARS),
TOTAL 1/

FEDERAL SOURCES
NONFEDERAL SOURCES

16.660

11,797
4,863

39,611

22,317
17,294

17.034 18.653 19.753 18.549

12,019 13,166 13,454 13,823
5,015 5,487 6,299 4,766

40,147 42,728 43,914 48,497

23,086 24,427 25,193 1 27,829
17,061 18,301 18,721 20,668

FISC EA

1974 1975 1976

S 2.635

1,774
861

& 2.709 ; S 2.775

1,817 1 1,871
891 903

1977 1979

S 2.834 & 3.128

1,906 2,070
927 1,058

/4 DATA MERE NOT COLLECTED IN FALL 1978.
2/ BASED ON GNP IMPLICIT PRICE DEFLATOR EXPRESSED IN 1972 DOLLARS.
OURCE: NATIONAL SCIENCE FOUNDATION

TABLE B.33. . POSTDOCTORATES IN
DOCTORATE-GRANTING INSTITUTIONS.BY SCIENCE/ENGINEERING FIELD,

INSTITUTIONAL CONTROL, AND CITIZENSHIP: FALL 1979

FIELD NUMBER
PERCENT
DISTRI-
BUTION

a

CONTROL CITIZENSHIP

/
FOREIGN U.S.PUBLIC PRIVATE

NUMBER
PERCENT
DISTRI-
BUTION

NUMBER
PERCENT
DISTRI-
BUTION

NUMBER
PERCENT
DISTRI-
BUTION

NUMBER
PERCENT
DISTRI-
BUTION

TOTAL

ENGINEERING
PHYSICAL SCIENCES
ENVIRONMENTAL SCIENCES
MATHEMATICAL AND COMPUTER
SCIENCES

LIFE SCIENCES
PSYCHOLOGY
SOCIAL SCIENCES

18.589 100.0 10.268 100.0 8.321 100.0 6.075 100.0 12.514 100.0
1,073
4,028
329

203
12,089

456
e 411

5.8
21:7
1.8

1.1
65.0
2.5
2.2

546
2,405

205

95
6,575

208
234

5.3
23.4
2.0

0.9
64.0
2.0
2.3

27
1,6523

124

1
5,514

08

177
248

6.3
19.5
1.5

1
66.3

.3

3.0.
2.1

663
1,992

112

94
3,079

4
1031

10.9
32.8
1.8

1
50.7

.5

0.6
1.7

410
2,036

217

109
9,010
422
310

3.3
16.3
1.7

0.9
72.0
34
2..5

SOURCE: NATIONAL SCIENCE FOUNDATION

a

TABLE 11-34, -- POSTDOCTORATES AND OTHER"NONFACULTY DOCTORAL RESEARCH STAFF
IN ALL GRADUATE INSTITUTIONS BY SCIENCE/ENGINEERING FIELD AND SEX: FALL 1979

FIELD

POSTDOCTORATES OTHER NON-FACULTY DOCTORAL
RESEARCH STAFF

TOTAL MEN WOMEN TOTAL MEN WOMEN

TOTAL 18.639 15.250 3.389 2.697 2.080 617

ENGINEERING 1,073 1,024 49 ' 265 253 12PHYSICAL SCIENCES 4,059 3,673 386 469 414 55ENVIRONMENTAL SCIENCES 329 293 36 105 98 7
MATHEMATICAL/COMPUTER SCIENCES
LIFE SCIENCES

'203 1 181
12,105 9,513

22
2,592

108
1,506

'97
1,054

11
452PSYCHOLOGY 456 298. 158 63 30 33SOCIAL SCIENCES 414 268 146 181 134 47

SOURCE: NATIONAL SCIENCEFOUNDATION"

CO
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TABLE B-35. -- TOTAL GRADUATE ENROLLMENT IN INSTITUTIONS OF
HIGHER EDUCATION BY FIELD: 1974-79

FIELD 1974 '1975 1976 1977 1978 1979

TOTAL, ALL GRADUATE
STUDENTS 1/

SCIENCE AND ENGINEERING 2/

ALL OTHER FIELDS

_IA94.0/0

267,012

927,078

1.267.537

295,608

971,929

1.089.290

300,387

788,903

1.0902;63

309,580

780,883

1,083.413

310,380

773,033,

.074.922.

321,770

753 152

1/ AT ALL GRADUATE INSTITUTIONS, AS REPORTED BY NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT
OF EDUCATION, SURVEY OF OPENING FALL ENROLLMENT IN HIGHER EDUCATION, ANNUAL SERIES.

2/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY, AS REPORTED BY NATIONAL SCIENCE FOUNDATION, SURVEY OF
GRADUATE SCIENCE STUDENTS AND POSTDOCTORATES, ANNUAL SERIES,

SOURCE: NATIONAL SCIENCE FOUNDATION

4 .4

Y

4
T.'

TABLE B-34. -- SCIENCE/ENGINEERING GRADUATE STUDENTS AND SCIENTISTS AND ENGINEERS
BY TYPE OF GRADUATE INSTITUTION: 1974-80

7 0

,YEAR TOTAL, ALL
! GRADUATE
INSTITUTIONS

DOCTORATE -
GRANTING

MASTER'S- 0

GRANTING

STUDENTS, FALL SEMESTER:4ATE

/
267,012

7'1975 337,91 '295,608 42,3 0i/
1976 344,641 300,387 44,254
1977
1978 .

458,683 309,56p
310,380

49,103
1/

1979 375,267/- 321,770 53,497

SCIENTISTS AND ENGINEERS,' JANUARY:
1975 214,076 180,001 34,075
1976 219,045 185,902 33,143
1977 ., 227,594 192,804 34,790
1978 238,682 199,920 38,762
1979 210,441
1980 255,947/ 218,511 37,431

I

1/ GRANTING
GRADUATE STUDENTS MERE COtLECTED ONLY FROM DOCTORATE

GRANTING INSTITUTIONS IN 1,74 AND 1,78; DATA ON SCIENTISTS AND
ENGINEERS MERE COLLECTED ONLY FROM DOCTORATE-GRANTING
INSTITUTIONS IN 1979.

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-37. -- NUMBER OF DEGREES GRANTED BY INSTITUTIONS OF HIGHER EDUCATION
BY LEVEL AND FIELD: 1974-79

LEVEL AND FIELD
ACADEMIC YEAR

1973-74 1974-75 1975-76 1976-77 1977-78 1978-79

-faCIELOR'S AND FIRST
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 ' 281,625
HEALTH FIELDS 61,025 70,058 79,126 82,378 86,012 89,951
ALL OTHER FIELDS 642,567 622,944 626,204 622,087 622,986 621,986

MASTER'S DEGREES, TOTAL 278.259 293.651 313.001' 318.241. 312.816 302.075 T

SCIENCE AND ENGINEERING 54,175 53,852, 54,747 56,731 56,237 54,456
HEALTH FIELDS 9,741 10,842 12,696 13,092 14,483 15,637
ALL OTHER FIELDS 214,343 228,957 245,558 248,418 242,096 231,982

DOCTOR'S DEGREES, TOTAL 33.826 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 578 618 577 538 654 718
ALL OMER FIELDS 15,383 15,684 16,211 15,769 15,306 15,675

SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT OF EDUCATION

Cl
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TABLE 8-38. -- GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS
BY STATUS AND SCIENCE/ENGINEERING FIELD: FALL 1974-79

44=

a

STATUS AND FIELD 1974 1975 1976 1977 1978 1979

FULL TIME, TOTAL

ENGINEERING
PHYSICAL SCIENCES

. ENVIRONMENTAL SCIENCES
. .

MATHEMATICAL/
COMPUTER SCIENCES

LIFE SCIENCES
PSYCHOLOGY
SOCIAL SCIENCES

PART TIRE, TOTAL

ENGINEERING
PHYSICAL SCIENCES
ENVIRONMENTAL SCIENCES
MATHEMATICAL/

COMPUTER SCIENCES
LIFE SCIENCES
PSYCHOLOGY

195.9% 210.822 214.729 218.445 216.849 224.057

33,717
.21,416
8,201

13,409
54,650
18,906
45,607

.71.106

37,138
21,443
8,672

13,839
59,136
19,775
50,719

84.786

36,437
21,787
9,298

14,289
61,649
21,546
49,723

85.658

36,781
21,933
9,593

13,782
64,138
21,413
50,805

41.135

37,026
21,657
9,695

13,461
64,847
20,620
49,543

93.531

39,282
21,922
9,919

13.959
66,536
20,705
51,734

97r713

23r433
3,325
1,748

6,866

6 123

27,991
3,342
2,

7,263

22,984!

28,212
3,467
2,04;

7,308

29,398
3,356
2,244

7,243,
18,9644

28,543
3,380
2,138

7,671
20,125,

29,3550'
3 ,-335
2,324

8,473
20,507

PIM
22,707

7,0311W
22,8.92 24,431 26,452

o'

SOURCE: NATIONAL SCIEI10E FOUNDATION'

/

TABLE 8-39. -- FULL-TIME SCIEiCE/iNGINEERING GRADUATE STUDENTS
IN DOCTORATE-GRANTING INSTITUTIONS BY LEVEL 05.STUDY: FALL 1974-79

P.,

YEAR e TOTAL FIRST
YEAR

BEYOND
FIRST YEAR

1974 195,906 73,745 122,161
1975 210,822 79,459 131,363
1976 214,729 78,458 136,271
1977 210,445 80,713 137,732
1978 218049 74,456 142,393
1979- 224,057 73,263 150,794

. ,

SOURCE: NATIONAL SCIENCE FOUNDATION

a

TABLE 8-40. -- FULL-TIME SCIENCE/ENGINEERING GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS
BY SOURCE OF MAJOR SUPPORT: FALL 1974-79

SOURCE OF MAJOR SUPPORT 1974
. .

1975 r 1976 1977 1978 1979 -

TOTAL, ' 195.906 210.822 214.729 218.445 216.849 124.057

FEDERAL SUPPORT 48,007
INSTITUTIONAL SUPPORT 1/.. 75,396

48,289
77,286

48,614
79,508

ig,101

80,860
51,302
79,902

52,978
83,048

OTHER OUTSIDE SUPPORT ....% 16,380 16,857 17,688 18,258 19,265 20,128
SELF-SUPPORT 56,123 68,390 68,919 68,826 66,380 67,903

1/ INCLUDES SUPPORT FROM STATE AND LOCAL GOVERNMENTS.
SOURCE: ,NATIONAL SCIENCE FOUNDATIO
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TABLE 8-41. -- FEDERAL OBLIGATIONS TO UNIVERSITIiS AND COLLEGES FOR FELLOWSHIPS
TRAINEESHIPS, AND TRAINING GRANTS BY SCIENCE/ENGINEERING FIELD: FY 1973-79

(DOLLARS IN THOUSANDS)

FIELD 1973 1974 1975 1976 1977 1978 1979
P

TOTAL t. S 287.210 S 326.600 S 201.273 S 174.871 S 184.671 S 205.865 .S 204.805
ENGINEERING 12,631 444361 10,821 8,100 10,015 12,626 13,682
PHYSICAL SCIENCES' 3,901 '4,051 3,238 3,049 3,675 1,441 5,473

INV;RONMENTAL SCIENCES ' 4,124 4,927 3,285 1,629 764 663 1,507

MATHEMATICAL/COMPUTER SCIENCES 3,189 3,975 2,389 1,956 1,875 558 1,558'

LIFE SCIENCES 179,222 225,575 '135,600 105,631 118,799 130,840 136,009
PSYCHOLOGY 20,513 27,209 12,819 9,541 17,274 16,937 15,296
SOCIAL SCIENCES 43,515 40,741 30,243 39,743 21,755 20,311 18,198
OTHER SCIENCES, N.E C 20,115 9.761 2,878 5,222 /0,514 22,489 13,082

58

SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-42. -- FULL-TIME SCIENCE/ENGINEERING GRADUATE STUDENTS IteDOCTORATE-GRANTING INSTITUTIONS
.BY TYPE OF MAJOR SUPPORT: FALL 1974-77 AND 1979 1/

TYPE OF MAJOR SUPPORT 1974 1975 1976 1477 1979

TOTAL 195.406 210.822 214.724_1 218.445 224 057

FELLOWSHIPS AND TRAINEESHIPS
ASSISTANTSHIPS

38,499 38,814 37,489 39,208
f

39,073
39,611 40,147 42,728 43,914 48,497.------RESEARCH

TEACHING ASSISTANTSHIPS 46,201 47,364 48,327 48,692 49,777OTHER TYPES OF SUPPORT '71,595 84,497 86,185 86,631. 86,710

1/ DATA NATIONAL COLLECTED IN FALL 1978.
SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE B-43. 71 FULL-TIME GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS
BY SEX ND SCIENCE/ENGINEERING FIELD: FALL 1974-77 AND 1979 1/

SEX ANY FIELD 1974 1975 1976 1977. 1979

TOTAL 195,906
000110 MN

210,822
0,0000000a=

214,729
00010.0=Wle

218,445
100110=INISM0

224,057
0,000108

MEN, TOTAL 149.576 158.557 156.853 155.233. 152.772

ENGINEERING 32,350 35,257 34,404 34,454 35,947PHYSICAL SCIENCES 18,837 18,742 18,853 '18,873 18,600
ENVIRONMENTAL SCIENCES 7,231 7,515 7,802 7,981 7,854
MATHEMATICAL/COMPUTER SCIENCES 10,897 11,128 11,406 10,987 11,063LIFE SCIENCES 37,513 39,862 39,491 39,285 37,727PSYCHOLOGY 11,531 11,488 12,361 11,823 10,579SOCIAL SCIENCES 31,217 34,565 32,536 31,830 31,002

WOMEN, TOTAL 46.330 52.265 57.876 63.212 71.285

ENGINEERING , 1,267 1,881 2,033 2,327 3,335
PHYSICAL SCIENCES "2,579 2,701 2,934 3,060 3,322
ENVIRONMENTAL SCIENCES 970 1,157 1,496 1,612 2,065.
MATHEMATICAL/COMPUTER SCIENCES 2,512 2,711 2,882 2,795 2,896LIFE SCIENCES 17,137 19,374 22,15E 24,853 28,809PSYCHOLOGY 7,375 8,287 9,185 9,590 '10,126,SOCIAL SCIENCES 14,390 16,154 17,187 18,975 20,732

1/ DATA WERE NOT COLLECTED IN FALL 1978.
SOURCE: NATIONAL SCIENCE FOUNDATION



TABLE d- 44._ -- SCIENCE/ENGINEERING.DOCTO8ATE RECIPIENTS
BY SEX AND SCIENCE/ENGINEERING,FIELD: JUNE 1974-79

SEX AND FIELD '1974 1975 1976 1977 1978 1979

4
11 1g"

TOTAL

MEN, TOTAL

ENGINEERING
PHYSICAL SCIENCES
ENVIRONMENTAL SCIENCES
MATHEMATI/

COMPUTECAR SCIENCES ;
LIFE SCIENCES
PSYCHOLOGY
SOCIAL SCIENCES

WOMEN, TOTAL

ENGINEERING
PHYSICAL SCIENCES
ENVIRONMENTAL SCIENCESTHEMT/

COMPUTER
ICA

SCIENCES
LIFE SCIENCES f
,PSYCHOLOGY
SOCIAL SCIENCES

19,086 19,048

16.047

18,790
amagoossursm

15.628

18,281

14.989

17,956

14.430

18,247

14.393

IMI1711[4441114

16.382

3,110
2,895

637

1,081
3,935
1,796
2,928

2.704

2,909
2,793

658

1,039
3,940.
1,876
2,832

3.001

2,738
2,6431
65

890
3,892
1,932
2,918

3.162

.2,567
2,475

632

831
3,810
1,879

'02,795

3.292

2,370
2,363

562

828
3,805
1,926
2,576

3.526

2,431
2,382

588

832
3,886
1,824
2,450

3.854

34
231
37

855
115

641
791

50
262
36

110
944
873
726

-53
271 43

113
949
946
787

c .

74
244
59

128
957

1,081
749

53
2648

1

131
1,082
1,133

8;8-

63
2593

8

145
1,190
1,257

848

SOURCE: NATIONAL RESEARCH COUNCIL, SURVEY OF EARNED DOCTORATES

ti

TABLE 8-45. -- WOMEN IN SCIENCE AND ENGINEERING BY FIELD: 1978,AND 1979

.FIELD

EMPLOYED LABOR
FORCE, 1978

DOCTORATE
RECIPIENTS,
JUNE 1979

.

FULL-TIME GRADUATE
ENROLLMENT,
FALL 1979 1/

NUMBER
PERCENT
DISTRI-

'BUTION
NUMBER

PERCENT
DISTRI-
BUTIONv.

NUMBER
PERCENT
DISTRI-
BUTION

TOTAL 266:100 100.0 3.854 '100.0 71:285 100.0

ENGINEERING 21,700 8.2 63 1.6 3,335 4.7
PHYSICAL SCIENCES 22,800 8.6 293 7.6 3,322 4.7
ENVIRONMENTALCIENCES 8,600 3.2 58 1.5 2,065 2.9
MATHENATICAL/COMPUTER

SCIENCES 62,500 23.5 145 3.8 2,896 4.1
LIFE SCIENCES 72,200 27.1 1,190 30.9 28,809 40.4
PSYCHOLOGY 36,000 13.5 1,257 32.6 10,126 14.2
SOCIAL SCIENCES 42,200 15.9 848 22.0 20,732 29.1

1/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY.
SOURCE: NATIONAL SCIENCE FOUNDATION AND NATIONAL RESEARCH COUNCIL,

SURVEY OF DOCTORATE RECIPIENTS.
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TABLE 8-46. -- FULL-TIME GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS BY SEX, SOURCE OF MAJOR SUPPORT,
"` AND AREA OF SCIENCE: 197,9

SEX AND
SOURCE OF MAJOR SUPPORT

4

TOTAL ENGINEERING
PHYSICAL
SCIENCES

ENVIRON-
MENTAL
SCIENCES

TOTAL:

TOTAL, ALL SOURCES

FEDERAL, TOTAL
DEPT OF DEFENSE`
DEPT OF HEN, TOTAL

MIN
)6

OTHER HEM
NSF
ALL OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUPPORT, TOTAL
ALL OTHER U.S
FOREIGN

SELF-SUPPORT

MEN:

TOTAL,,,ALL SOURCES

FEDERAL, TOTAL
DEPT OF DEFENSE
DEPTH OF HEN, TOTAL

OTHER HEN
NSF
ALL OT ER FEDERAL '

INSTIT ONAL SUPPORT

OTHER OUTS/DE SUPPORT, TOTAL ...
AttiligTHER U.S
FORE/GN

SELF-SUPPORT

HOMER:

TOTAL, ALL SOURCES

FEDERAL, TOTAL
DEPT OF DEFENSE
DEPT OF HEN, TOTAL
MIN
OTHER HEN

ALL OTHER FEDERAL

INSTITUTIONAL SUPPORT

OTHER OUTSIDE SUPPORT, TOTAL :
ALL OTHER U.S
FOREIGN°

SELF-SUPPORT

224.057

52,978
4,998

22,714
11,959
10,755
9,272
15,994

83,048

20,128
12,569
7,559

67,903

152,772

36,523
4,586
11,386
7,636
3,750
7,771

12,780

58,402

15,768
9,230
6,538

42,079,

71,285

16,455
412

11,328
4,323

1,501
7,005

3,214

,24,61

4,360
3,33,
1,021

25,824

SOURCE: NATIONAL4C)IENCE FOUNDATION
4'

.

39.282

11,006
2,770
1,096

504
. 92
2,411
4,721

11,362

5,771 _
3,7,8
1,973,

35,947

10,203
2,677

928
437
491

2,250
4,348

10,296

3,43348

1,,885

10,115

3,335

803
93

168
67

101
161
381

1,066

343850
88

1,028

21.922

7,447
672

1,56399

8

X169
2,949
2,258

11,543

1,461-

13x95

1,471

18,600

6,512
604

1,251
1,12127

4
2,630
2,027

9,606

1,250
904
346

1,232

3,322

935
68

317
272
45.

231
319

1,937

211
162
49

239

9.919

3,414
392
254
44

210
1,276
1,492

3,472

'83355

51
324

2,198

7,854

2,763
350
176
31

145
1,044
1,203

2,49

703
402
301

1,739

2,065

651
42
78

65

289
242

823

'NW

459

6

MATHE-
MATICAL

SCIENCES

LIFE
SCIENCES

SOCIAL
PSYCHOLOGY 1 SCIENCES

1,4
426
144 '

101
43

575
287

7,924

-997
583
414

3,606

41,063_

1,236
382
107

25
82

502
245

6,184

797

345
452

2,846

2,896

196
44
37

la
19

73
42

1,740

200
169 31

760

66.536

20,665 .4°1
^ 299

14,806

4:178;

22,342

5,915
3,359
2,556

17,614

37,727

10,842
210

6,742
5,211
1,531
870

3,020

14,169

4,240
2,157
2,083

8,476

28,809

9,823
89

8,064
3,040
5,024

405
1,265

8,173

1,675
1,202

473

9,138

20.705

3,448
150

2,492

1:1i75
254
552

7,43,

1,351
1,238

113

8,467

10,-579

631,8
106

1,221
531
690

331415

3,879

724
656
68

4,173

10,126

1,644 45

1,271
586
6813
15
217

3,560

627
582
45

4,7294

51.734

5,566 .'

3
1

532
11

2,391

18,966

3,798
2,014
1,784

23,404

31,002

3,184

961
217
744
344

1,602

11,619

2,721
1,211
1,510

13,498

20,732

2,402-

1,393
326

1,067

789
188

7,447

1,077
803
274

9,906
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TABLE 8-47. -- FULL -TIME SCIENCE/ENGINEERING GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONSBY CITIZENSHIP AND SCIENCE/ENGINEERING FIELD: FALL 1974-77 AND 1979 1/

CITIZENSHIP AND FIELD 1974, 1975 976 1'977 1979

TOTAL 1,5,904 210,822. 214,729 218,445 1 224,057
1111111MINININ11 1171111110MITI

U.S., CITIZENS, TOTAL 164.20 177.694 180.327 181.584 179.262

ENGINEERING 22,713 25,284 24,139 23,471 23,103PHYSICAL SCIENCES 16,938 17,047 17,344 17,344. 16,735
ENVIRONMENTAL SCIENCES 7,334 7,759 8,324' 8,486 8,639
MATHEMATICAL/COMPUTER SCIENCES 10,889 11,118 11,236 10,519 9,706LIFE SCIENCES 48,155 52,771 54;947 57,245 58,383PSYCHOLOGY 18,370 [ 19,208 20,980 20,882 , 19,744
SOCIAL SCIENCES 39,813 44,507 43,357 .4317-.- 42,952

FOREIGN, TOTAL 31.694 3.128 34.402 36.861 44.795

ENGINEERING 11,004 11,854 12,298 13,310 16,179PHYSICAL-SCIENCES 4,478 4,396 4,443 4,589 5,187
' ENVIRONMENTAL SCIENCES 867 913 474 1,107 1,280-
MATHEMATICAL/COMPUTER SCIENCES 2,520 2,721 3,053 3,263 4,253LIFE SCIENCES 6,495 6,465 ,'7026'5662 6,893 8,153PSYCHOLOGY 536 567 56 611 4' 961SOCIAL SCIENCES 5,794 6,212 6,366 7,088 8,782-

1/ DATA MERE NOT COLLECTED IN FALL 1978.
SOURCE: NATIONAL SCIENCE FOUNDATION

TABLE 8-48. -- TOTAL ENROLLMENT'AT INSTITUTIONS OF HIGHER EDUCATION
BY STATUS: FALL 1979

STATUS
FALL 1979

NUMBER PERCENT
DISTRIBUTION

TOTAL ENROLLMENT, ALL FIELDS 11.707.126 100.0

FULL TIME 6,901,426 5-9.0
PART TIME 4,805,700 41.0

GRADUATE ENROLLMENT, ALL FIELDS 1,1074.922 106.0

FULL TIME 436,458 40./ PART TIME 638,464 59.64

GRADUATE ENROLLMENT,XCIENCE/
ENGINEERING FIELDS 1/ 321.770 100.0

FULL TIME 224,057 69.6
PART TIME V 97,713 30.4

I

1/ AT DOCTORATE-GRANTING INSTITUTIONS ONLY.
SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS;

NATIONAL SCIENCE FOUNDATION

STATUS

D ARTMENT OF EDUCATION, AND

TABLE 8 -49. TE ENROLLMENT
BY STATUS: FALL 1974- 7 AND 1979 1/

FALL

1974 1975 1976

.
1977 1979

GRADUATE. ENROLLMENT, ALL FIELDS 1.194.090 1a261 53711 089 290 1.090.4631.074.92246311.074.922

FULL TIME I 428,984 46V15991 432,960 437,7321 436,458PART TIME .. I

I

765,106 812,9381 656,330 652,7311 638,464

GRADUATE ENROLLMENT, SCIENCE AND I I.
ENGINEERING FIELDS 2/ I 267.012 295.6081 300.387 209.580580 321.77Q

FULL TIME I 195,906 210,8221 214,729 218,4451 224,057PART TIME ' , 1

..../ I

71,106 84,7861 85,658 91,1351 97,713

I/ DATA MERE NOT COLLECTED IN FALL 1978.
/ AT DOCTORATE-GRANTING INSTITUTIONS.

SOURCE: NATIONAL CENTER FOR EDUCATION STATISTICS, DEPARTMENT OF EDUCATION, AND
NATIONAL SCIENCE FOUNDATION

.
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TABLE B-50. -- PART-TIME GRADUATE STUDENTS IN DOCTORATE-GRANTING INSTITUTIONS BY SCIENCE/ENGINEERING FIELD,
LEVEL OF STUDY, SEX, AND TYPE OF CONTROL: 1979

FIELD .

4i LEVEL OF STUDY . SEX TYPE OF CONTROL -

TOTAL FIRST BEY OND
YEAR FIRST-

YEAR
MEN ' WOMEN' PUBLIC PRIVATE

TOTAL, ALL FIELDS

ENGINEERING
AERONAUTICAL
AGRICULTURAL
BIOMEDICAL
CHEMICAL
CIVIL

ENGINEERING SCIENCE
INDUSTRIAL
MECHANICAL
METALLURGICAL/MATERIALS
MINING
NUCLEAR
PETROLEUM
ENGINEERING, N.E C

PHYSICAL SCIENCES .
ASTRONOMY
CHEMISTRY

\\*N.PHYSICS
PHYSICAL SCIENCES, N.E.C.

ENVIRONMENTAL SCIENCES
ATMOSPHERIC SCIENCES
GEOSC CES
OCEAN PHY
ENVI ENTAL SCIENCES,

N.E.

MATHEMATICAL/COMPUTER SCIENCES
COMPUTER SCIENCE 1
MATHEMATICS AND

APPLIED MATHEMATICS, ...v
STATISTICS

LIFE SCIENCES

AGRICULTURAL SCIENCES

BIOLOGICAL SCIENCES
ANATOMY
BIOCHEMISTRY
BIOLOGY
BIOMETRY/EPIDEMIOLOGY
BIOPHYSICS
BOTANY
CELL BIOLOGY
ECOLOGY
ENTOMOLOGY/PARASITOLOGY
GENETICS
MICROBIOLOGY
NUTRITION
PATHOLOGY
PHARMACOLOGY
PHYSIOLOGY
ZOOLOGY
BIOSCIENCES, N.E C

HEALTH SCIENCES
. ANESTHESIOLOGY

CARDIOLOGY

UCLINICALY
PHARMACOLOGY ....

NTISTR
ENDOCRINOLOGY
GASTROENTEROLOGY
HEMATOLOGY
NEUROLOGY
NURSING
OBSTETRICS/GYNECOLOGY
OPHTHALMOLOGY
OTORHINOLARYAGOLOGY
PEDIATRICS
PHARMACEUTICAL SCIENCES
PREVENTIVE4MEDICINE/

COMMUNITY HEALTH1
PSYCHIATRY
PULMONARY QISEASE
RADIOLOGY
SPEECH PATHOLOGY/AUDIOLOGY
SURGERY
VETERINARY SCIENCES
CLINICAL MEDICINE, N.E.C.
HEALTH RELATED, N.E.C.

PSYCHOLOGY

SOCIAL SCIENCES v6
AGRICULTURAL ECONOMICS
ANTHROPOLOGY
ECONOMICS

(EXCEPT AGRICULTURAL)
GEOGRAPHY
HISTORY AND PHILOSOPHY

OF SCIENCE
,kINGUISTICS
APOLITICAL SCIENCE
SOCIOLOGY
SOCIOLOGY /ANTHROPOLOGY
SOCIAL SCIENCES, N.E.C.

97.713 30.577 67,136 64.888 i 32.825 56.966 \40..747

29,3355
14
114

,298
4,381
8,301

611
7,410
3,180

555

257
1

2,553
05

3,3356'
38

2,052
1,052

193

2,324
101

1360

448

8,473
4,398

3,73 3
342

20,507

2,158

6,507
6

270
9

2,637
157

1
2323
20

230
106

90
439
681
171
146
320
458
459

11,842
2
0
0

196
0

5,460
3NO

252
3

1,899
39
0

63
1,376

2
250
112

1,597

7,267

26,452
249/.

1,450.

2,848
700

31
1,352

11,486
2,809

505
5,012

9,523
.139

21
28

377
1,225
2,750

156
-3,004

921
141.
17

700

963
7

628
285
43

443
1

271
7

55

100

2,883
1,313

1,55713

6,583

384

1,710
10
7
759

9

52
3

43
3
19
40

102
217
44
29
111

1264126

4,496
0
0
o

0
0
0

2,601
1
0
0
0

290

476
8

10
0

1
362

1,/
9

57,
518

1,410

A 8,772
32

' 264

640
pal

3
3

4,129
652

05

102
2,534

19,832
175,

93
136
921

3,156
5,551

455
4,406
2 259

44495 14

2!7
1,853

4,372
31

, 1,424
767

- 150

1,884

1,144
305

348

5,590
3,085

2,220
285

13,924

1,774

4,859 04

191
1,878

105
28

117
' 87

190
al

337
464
127
117
20
401
333

9

7,3.46
2
0
0

131
4
0
0

2,859
2
0
2
3

562

1,423

/0
53

1,014
, 1

191
55'

1,009

5,857

17,680
217

1,196

2,208
589

28
1,047
7,357
2,157

403
2;478

27,301181

109
153

1,126
41075

71561
6,637
3,001

491
110
246
101

2,412

2,623
31

1,502
947
143

1,817
91

1,098
301-

327

6,214,
3,444,

2,545
225

8,141

1,703

3,726
41

163
1,537

82
25

, 135'
14

188
* 51
258
162
78
91

2
. 316

13

296

2,712
2

' 0 ;,)

0
129

2
0
0
3

189
1
0
1
1

542

898
900

60
174

2
161
3
496
5

3,335

15,577
205
745

184
t
2,500

20
474

7,454
1,477

261
2,217

2,174
13
5

11
172
306
443

'

770

3
179
64
-2
11
4

141

712
7

550
105
50

507

317
59

121

2,259
954,

1,188
117

12,366

455-

2,781
28

107
1,100

' 88

30
42
39

519
181

92
55

107
142.

6 3

9,130
0
0

43
4
0
0
1

5,271
2
0
1

310
2

1,001
23
0
3

1,202

89
0

77
1,101

3 932

-9"10,875
44

715

664
200

11
878

4,032
1,332
244

2,755

.0

13,255631

114
7

802
0

2,575
3,97

1,484
1,755

279

183
107

78
1,363

1;043
36

1:253
721
33.

1,903
100

1,142
308

353

4,841
2,490

2,087
264

14,431

2,142

4,552
49

192
1,

110
31

201
17
106
226
4

346
5

583

1113-1
)

437
220

342

7,737
0
0
0

121
*
0
0
4

3,887
1
0
2
0

208

1,133
26

58'
1,140

' 0
250
76

805

3,397

16.24!

1,050

1,643
642

17

6,8151
90

2,153
173

3,752

15,724
59
0

94
96

1,8406
4,327

19
5,926
1,425
276

. 6
74
27

1,190

1,292
2

331
160

"421
69

273
52

95

3,632
1,908

1,6
78
46

6,076

16

1,5

1,3,147)110

78

0,
22
3
0
4

7
45
3
98

b it
loo
21

117

4,105
2
0
0

50 1.

0
0
0

1,573
2
0

3
644

766
r 13

0

216
5

2
0

36
792

3,870

9.732
0

410

1,205
58

1
462

5,335
656 '

332
1,260

SOURCE: NATIONAL SCIENCE FOUNDATION
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NSF FORM 411 (Dec. 1979) ,
\ IL NATIONAL

-. Washington,

, ,

.SURVEY OF SCIENTIFIC
, EXPENDITURES AT UNIVERSITIES

(Current and
. Development, and Instruction\ .

. ...

Organizations are requested to complete and return this
form to: ,

NATIONAL SCIENCE FOUNDATION
1800 G Street, N.W.
Washington; D.C. 20550
Attn: UNISG -
This form should be returned by February 1, 1980.
Your cooperatiop in returning the survey questionnaire
promptly is very important.

Financial data are requested for your institution's
1979 fiscal year.

'
This information is solicited under the authenty of the
National Science Foundation Act of 1950, as amended.
All information you provide will be used for statistical Include
purposes only. Your response is entirely voluntary and
your faiture to provide some or all of the information
will in no-way adversely affect your institution;

t clinical
s\ andAll financial data requested on this form should be rez

ported in thousands of dollars; for example, an expend- age

iture.of $25,342 should be rounded to the nearest Jim
thousand dollars and reported as $25. b -- Please

youWhere exact data are not available; estimates are ac-
' ceptable. Your estimates will be better than ours:

.
FORM APPROVED
OMB No, 99-R0279

SCIENCE FOUNDATION ,

D.C. 20550 .

AND ENGINEERING ,
AND COLLEGES, FY 1979

Capital Expenditures for Research,
in the Sciences and Engineering)

.

. 4

Please correct if name
.

or address has changed
.

..

.
... -...

.

data for branches and all organizational
medical schools and agricultural experiment
owned, operated, or controlled by universities,

programs of your medical schools.
development centers (FFRDC's).
if your institution administers an FFRDC.
Hoehn (202-634-4674).

enter the beginning and ending
are reporting ott this form:

stations.

Exclude
A separate

...

dates of

through

. .

units of your institution, such as
Also include hospitals or clinics

and integrated operationally with the
da,ta for federally funded research

questionnaire is included in this pack-
If you have any questions please contact

your institution's fiscal year for which

,
.

`Please note in space below: . -

(1) , Alny 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, ,

4 ,

-
-

4

47' )

. 4. ..

0 . .

_ .. \

t
e

. .
.

.

(Attach additional sheets, if necessary.)

PLEASE TYPE OR PRINT
NAME OF PERSON SUBMITTING THIS FORM

TITLE AREA
COQE EXCH NO.

.
EXT

I- I I I I I t
.

1 1 1

.

II. 1 I I

NAME OF PERSON WHO PREPARED TH S
SUBMISSION (If different f om above) TITLE-

AREA
CODE EXCH NO. EXT

I I I I 1, i I I I IL -

I I ''l ,1- I
. -

Please check end correct if necessary the name and address of your Institution shown on he mailing label. DATE

a

6J



IIEM. 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 ilnclude indirect costs)

ITEMS 1. & 2. INSTRUCTIONS
. Separately budgeted research and development (R&D) includes all funds expended for activities specifically organized to produce research outcomes
and comruriEoned by an agency either external to the institution or separately budgeted by an organizational unit within the institution Include
equipment purchased under research project awards as part of "cuirent funds." Research funds subcontracted to outside organizations should also
be included Exclude training grants/..public service grants, demonstration projects, etc.

Under a Federal Government. Report grants and contracts for R&D by all agencies of the Federal Government including indirect costs from these
sources.

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

Under c Industry. Include all grants and contracts for R&D from profitmakrng organizations, whether engaged in production, distribution, research,
service, or other activities. Do not include grants and contracts from nonprofit foundations financed by industrX which should be re-
ported under All other sources.

Under d Institutional funds. Report funds which your institution spent for R &D et.tivities including indirect costs torn the following sources
(1) General- purpose State or local government appropriallons, (2) general-pur ose grants from industry, foundations, or other outside
sources, (3) tuition and fees, (4) endowment income In addition, estimate yo r institution's contribution to unreimbursed indirect costs
incurred in association vtifite.R&D projects financed by outside organizations, nd mandatory cost sharing on Federal and other grants.
To estimate unreimbursed indirect costs, many institutions use a university -wi negotiated indirect ate multiplied by the base (e.g.,
direlt salaries and wages, etc.) minus actual indirect cost recovaites. If yobi institution now separate budgets what was previously
classified as departmental research, these data should be included in line d.

Under e All other sources. Include foundations and voluntary health agencies grants far R&D, as well as I other sources not elsewhere classified.
Funds from foundations which are affiliated with or grant solely to your Institution should be cluded 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'.

...
Flew exclude from your response any R&D, expenditures in the fields of education, law, humanities, music, the-arts, physical education, Iiigary
scieitce, and all other nonscience fields. .

-,,

Source of funds

'(1)
Total R&D.

expenditures
- (2)-

Basic research

(Dollars in
thousands)

(Percent of
' column 1)

a. Federal Government

b. State and local governments 1125

c. Industry 1150

d. Institutional funds 1160

(1) Separately budgeted 1161

(2) Underrecovery of indirect costs and cost
sharing 1162

All other sources 1175

Basic reserch is directed
toward an increase of
knowledge; it is research`
where the primary aim
of the investigator is a
fuller knowledge or un-
derstanding of the sub-
ject under study rather
than a practical applica-
tion thereof.

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

'Combined data cell (See instructions for b and e).

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

CONFIDtfITIALITY

Information received from
individual institutions in
lines 11'61-ind 1162, or es-.
timates for basic research
expenditures, will not be
publishbd or released; only
aggregate totals will appear
in publications.

' 70 65
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ITEM 2. TOTAL AND FEDERALLY FINANCED EXPENDITURES FOR SEPARATELY BUDGETED
RESEARCH AND DEVELOPMENT, BY FIELD OF SCIENCE, FY 1979 (include indirect costs and equipment).

Field of science
. .

Illustrative disciplines .

-

(Dollars in thousands)

(1) Total (2) Federal
2

a. ENGINEERING
(TOTAL)

Aeronautical, agricultural, chemical, civil, electrical, industrial,
mechanical, metallurgical, mining, nuclear, petroleum, bio and
biomedical, energy, textile) architecture

6 .
1410

$
.

$
b. PHYSICAL SCIENCES (TOTAL) 1420

(1) Astronomy Astrophysics, optical and radio, x-ray, gamma-ray, neutrino 1421

(2) Chemistry I norganic;organo-metallic,Vganic, physical, analytical, pharma-,
ceutical, polymer science (exCbde biocheMistry) 1422

(3) Physics
. Acoustics, atomic and molecular, condensed matter, elementary

particles, nuclear structure, optics, plasma 1423
(4) Other Used for multidisciplinary projects within physical sciences and '

for disciplines not requested separately 1424

c. ENVIRONMENTAL
SCIENCES
(TOTAL)

'

'ATMOSPHERIC SCIENCES: Aeronomy, solar weather modifica
tion, milteorolOgy, extra-terrestrial atmospheres
GEOLOGICAL SCIENCES: Engineering geophysics, geology,
geodesy, geomagnetism, hydrology, geochemistry, paleomagnetism,
paleontology, physical geography ,

-
, cartography, seismology, sqil

sciences r,
.

OCEANOGRAPHY: Chemical, geological, physical, marine geo-
Physics, marine biology, biolbgical oceanography

1430

-

ir:

.

.

.

d. MATHEMATICAL AND COMPUTER SCIENCES (TOTAL) 1440
(1) Mathematics Algebra, analysis, applied mathematics, foundations 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

4. LIFE SCIENCES (TOTAL) . i 1450

(1) Biological
sciences

Anatomy, biochemistry, biophysics, biogeography, ecolopy,
embryology, entomology, genetics, immunology, microbiology,
nutrition, parasitology, pathology, pharmacologY, physical
anthropology, physiology, botany, zoology

1451

(2) Agricultural
.

)
Agricultural chemistry, agronOmy, animal science, conservation,
dairy science, plant science, range science, wildlife 1452

..

.

.

(3) Medical

A nesthesiolcky, cardiology, endocrinology, gastroenterology,
hematology, neurology, obstetrics, opthalmology, preventive .
medicine and community health, psychiatry, radiology, surgery,
veterinary medicine, dentistry, pharmacy

1453

.

.
(4) Other- Utild for multidisciplinary projects within life sciences 1454 . .

f. PSYCHOLOGY
(TOTAL)

Animal behavior, clinical, educational, experimental, human
development and personality, social 1460

g. SOCIAL SCIENCES (TOTAL) 1470
_

(1) Economics Econometrics, international, industrial, labor, agricultural, public
finance and fiscal policy . 1471 '

(2) Political science Regional studies, comparative government, international relations,
legal systems, political theory, public administratioh 1472

.
.

!....
(3) Sociology

Comparative and historical, complex organizations, culture and-
social structure, demography, group interactions, social problems
and welfare, theory

1473,

(4) Other History of science, cultural anthropology, linguistics, socio-
economic geography , 1474 ,

h. OTHER SCIENCES,
n.i.c. (TOTALI

a
To be used when the multidisciplinary and interdisciplinary
aspects make'the classification under one primary field impossible

1480
.

I TOTAL (SUM of a through h) Check to insure that column totals are identical with
data reportectin item 1. t 1406

.
'

PLEASE EXCLUDE FROM YOUR RESPONSE ANY R&D EXPENDITURES IN THE FIELDS OF EDUCAS ION, LAW, HUMANITIES,,
MUSIC, THE ARTS, PHYSICAL EDUCATION, LIBRARY SCIENCE, AND ALL OTHER NONSCIENCE $IELDS.

10° 71

to,



. ITEM 3. CAPITAL EXPENDITURES FOR SCIENTIFIC AND ENGINEERING FACILITIES AND.,
EQUIPMENT FOR RESEARCH, DEVELOPMENT, AND INSTRUCTION,

BY FIELD OF SCIENCE AND SOURCEt FUNDS, FY 1979 ,

ITEM 3. INSTRUCTIONS
.. ..

Report funds for facilities which were in process Or completed during FY 1979. Expenditures for administration buildings, stead plants, residence
halls, and other such facilities should be excluded u ('ss utilize! principally for research, development, or Instruction in engineering or in the sci-
ences Land costs should be excluded Exclude small equipEont items in your current fund account costing approximately $300 or less per unit or

0
as recommended by the Joint Accounting Group (JAG) or as determined by your Institutional policy,, these are to be reported under items 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 furnishings such as desk, (d) architect's fees, site work,extension of utilities,
and the Wilding 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 houseihentific apparatus such as accelerators,
oceanographic vessels, and computers.

.

Field of science .

(Dollars in thousands)

Total
(1)

Federal **

(2)

All
other sources

(3)

"a. Engineering . . ..
....

b. Physical sciences

c. Environniental sciences

d. Mathematic& and computer sciences

e. Life sciences

f. Psychology

g. Social sciences

h. Other sciences, n e.c

1710 $ $ $

1720

1730.

1740

1750
.

1760
I

'
1770

.

1780
, .

i. Total (sum of a through h)
. 1700 $ $ $ '

e

,

.,

.

.
.

',, .-

..
.

..
...

,

'

.
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.
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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

.
Please report below FY 1979 expenditures for scientific research equipment purchased from current funds only. If actual expenditure data are
norreaddy 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. I

1 " a_

NOTE These research equipment data should also be included with the separately budgeted R&D expenditures prieted in items 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) Federal Government sources include funds from grants and convects for research andslevelopment by all agencies of the Federal
Government. * /

- a
(Dollars in thousands) --

Field of Science (1) Total (2) Federal

a. Engineering (total) , 1810 S,
_

b. Physical sciences (total) , 1820
, . ....I

.-(1) Astronomy 1821
.

(2) Chemistry ° 1822

(3) Physics 1823

(4) Other
.. I -

1824, .
k

4
.

c. Environmental sciences (total) ' 1 4
°t 1830

_

. .
.

d. Mathematical and computer sciences (total) 1.840 1.

...
(1) Mathematics 1841

0
(2) Computer,sciences ,

.
1842

.
e Life sciences (total) 1850 ..

(1) Biological sciences
- 1851 ' .

(2) Agricultural 1852., , ' .

- '(3) Medical , . 1.

7 1853 .

(4) Other - 1854 C

.

.
. . .

f. Psychology (total)
. . 1860

i
,
g. Social sciences (total) , , 1870

'11) Economics , 187.1
.

.

(2) Political science .
1872

(3) Sociology' -
- 1873

(4) Other t. 18,74
.

.

.,

h. Other.scie , n.e.t. (total) 1880

.i. TOTAL sum of a through h) 1800
.



OMB NO. 99-R0282
,., Approval Expires December 1980

NATIONAL SCIENCE FOUNDATION'
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL EMPLOYED`
AT UNIVERSITIES AND COLLEGES, JANUARY 1979

40 ,

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 information is solicited under the authority of
the National Science Foundation Act of 1960, as
amended. AD information you provide will be used for
statistical purposes only. Your response s entirely
voluntary and your failure to provide some or all of
the information will in no way adversely affect yourinstitution.

Name and address of institution:

(Please correct if name or addres1 has changed)

./

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 cycle to doctorate-granting institutions only.

This survey requests scientific and engineering em-
ployment data according 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 %rm. If You have any questions, con-
tact Mr. James Hoehn or Ms. Esther ,Gist (202-634-
4673). Please complete all columns; estimates by ads-
demic officials will be better than NSF estimates.

All entries should be in *etc numbers; please
do not enter decimals or fractions, except in coluinn
6 where one decimal place is optional.

NSF FORM 724S (12-78)

MP ,,

4

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 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 centeti,(FFRIN) administered by your
institution; these are to report separately. See listing
of FFRDC's administered by.academic institutions.

)
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DISCIPLINES .1./

1

'

Headcount:
Estimated fulkime-equivalents

(FM

Total

(1)

,

Full time

(2)

.

Part time

(3)"

,

Total FTE's
(Include ail
activities

e.g., teaching,
sePustelY _ ,

FTE's devoted to
, separately

budgeted R&D 2/
n

budgeted R&D.1./
etc., of all
individuals
reported in

coL I)
(4)

A .
Number

(5)

Percent'
(oPtIonela ,.

6)

a. Engineers (total)

(1) Aeronautical & astronautical engineers . .

(2) Chemical engineers

(3) Civil engineers

(4) Electrical engineers

(5) Mechanical engineers., ,,

(6) Other engineers

2710

. 2711 - %

2712 %

2713 %

2714 ... %

. 271.5 %

2716 - . %

b. Physical scientists (total) --,.--122:7/20

(1) Chemists

(2) Physicists

(3) Astronomers .

(4) Other physical scientists

21 %

2722 : %

2723 %

2724.
. . -

%

c. Environmental scientists (total)

(1) Earth scientists

(2) Atmospheric scientists . . . ,r . .

(3) Oceanographers

(4) Other environmental scientists .,

.

.

2730

1731 , %

2732 %

2733 ,
. . .

%

2734 lir NMI.
%

d. Mathematical & computer scientists (total) . .

(1) Mathematicians (exclude computer scientists)

(2) Computer scientistslexclude procarnmen) .

.

.

.

2740

2741

2742. °- IMMil
%

e. Life scientists (total) . . . . i . .

(1) Agricultural scientists
.

(2) Biological scientists

(3) Medical scientists (see instructions, p. 1) .

(4) Other life scientists

.

.

2750

2751 t
2752 .

.
. %

2753 %

2754 ° - %

f. Psychologists (total) 2760 ,, . ,
-

1=1111
%

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

(1) Economists

(2) Sociologists

(3) Political scientists

(4) Other social scientists *

.

-

2770

2771

2772 °`-Z
2773 . - %

2174 1M".h. Total Qum of a thru g) - 2700
.

11 See listing entitled, Graduate Programs in the Sciences and Engineering.
2J See section 9 in instructions for definition of "separately budgeted R&D expenditures". -)

21 If your institution computes the number of FIE% devoted to separately budgeted R&D activities by use of a percentage in each discipline, please do so in col. 6 and use
this percentage to compute data in col. 5.

. 0 7
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CHECK LIST'

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

( ) 2. Do the data add to subtotals?

( ) 3. Are all columns completed? YOUR esti-
mates Will be better than OURS. An ex-
planation of estimates may be noted on
a separate sheet or in the REMARKS.

( ) 4. Are all branches and components such as
medical school, computer center, and ag-
ricultural experiment station included?

( ) 5. Have you included all postdoctorals?

( ) 6. Have you excluded graduate students?

.

1978-79 DATA CHECK ..

. .

Please Compare your January 1979 personnel data with your survey response for January _
1?78, particularly for the totals. Please explain below or on a separate sheet any signifi-
cant changes; and, where possible, indicate any required adjustments in data reported in
previous surveys.

. \ -

' '
,

.
1978 1979`

Line 2700, col 2 Line 2700, col 2..
_

Total full-time scientists & engineers

Line 2700, col 3. Line 2700, col 3.

Total part-time scientists & engineers
. .

Line 2700, col 4. Line 2700, col 4.

Total FTE's
.

CONFIDENTIALITY

t he,National Science Foundation recognizes that
its ability to gather much of the enclosed infor-
mation would be severely impaired if it could not
be held in confidence. Please indicate below the
number of any items which would not be supplied
but for assurance that the source will be held in
confidence. The Foundation will hold in confi-
dence such information to the extent permitted-
by law.

ITEM: 41011.111

. .

a

%

, REMARKS

What methods and source records were used for estimating R&D effort?

c
° .

c .
,

.

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

What month did thb data come from that were used to complete this survey?.
.

. .

,

Are there any significant changes in data reported in previous surveys? .

. ..

(op .

PLEASE TYPE OR PRINT
NAME OF PERSON SUBMITTING THIS FORM TITLE

.
AREA
CODE EXCH NO. EXT '

I I 1 11 1 1 1 . 1 1 1 1 1 1 1 . 1 I 1 1 1 1 1 I 1111[ 11 II Ill HI
NAME OF PERSON WHO PREPARED THIS

SUBMISSION If different-from above( ,TITLE , AREA
CODE EXCH O. EXT

'It11 H 1 I 1 _._{1_1111\11 1 II III 11.1
NAME OF INSTITUTION

e
%

.

DATE ADDRESS (number, street, city, State, ZIP code)

, .
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OMB No. 99-R0282
Approval Expires December 1980

NATIONAL SCIENCE FOUNDATION
WASHINGTON, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING-PERSONNEL
EMPLOYED AT UN}VERSITIES AND COLLEGES

JANUARY 1979

Introduction

The National Science Foundation requests your
cooperation in completing the attached questionnaire
covering 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 ,recordieeeping conventions. The
questionnaire should lle completed and returned to
NSF by April 20;`1979. 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 difference,
such as "opening of new medical school," etc., at the
end of the questionnaire in the "Reniarks" section, or
on a separate sheet of paper.

The survey procedures are outlined in flow chart
format. (See pp 54.)

If you have any questions regarding information
requested on this form, write or telephone Mr. James

\Hoehn or Ms. Esther Gist at the Universities and Non-
profit Institutions Studies Group, Division of Science
Resources Studies, 'National Science Foundation,
1800G Street, N.W., Roonfl..-602, Washington, D.C.
20550 (Telephone: 202/634-4673). Additional *forms,

.
as well as copies of previous responses, may be

*obtained by writing to the above address. .

INSTRUCTIONS AND DEFINITIONS

Survey.Instructions

1. Survey Population

Tiiii--iurvey, conducted bienniall!), covers pro-
fessional employment at all academic institutions
granting a doctoral degree (i.e., Ph.D., M.D.,
D.p.S., etc.) in any of the sciences or engineering
(S/E) disciplines. The institutional respOnse to this
survey should reflect personnel activity in all branches

and other units' of the parent institution, 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 anyof these campuses
are not included in your response to NSF, please in-
dicate this under " Remarks" when submitting yo-ur
questionnaire. ti''

Federally fundecksearch and dev elopinent centers
(keFRDC's) are to report their data separately from the
administering university; See tAe listing of. FERDC's
administered by academic institutions (p 4).

2. Survey Time,Period

The January date referenced in thisquestionnaire is ,
.the point-of time when this survey is conducted rather
than the actual reporting date of data compiled for
NSF. For institutions reporting on the basis of central
record systems, data shouldreflect the date when your
files are "frozen" for annual personnel reports. Many
institutions, especially those with State affiliation, use
their central' records compiled in the preceding fall of
each year to report to NSF. Please indicate the repott-
ing date of data for yo it institution in the space pro-
videdigsn the back of Jhe, questionnaire. .

3. Prafedikonal Employment

The term) "professional,"' for purposes of this
survey, refers to all persofis paid a salqry or stipend'by
the responding institution who work at a level at which
the knowledge acquired by academic training equal to
a bachelor's degree in science or engineeritig is Essen
tial in the performance of'duties. Many institutions.
with central reporting systems use 017 dcounts
exempt employees, i.e., thoseemploy who are in
the - exempt category of ifie Fair.Labor Standards Act

.4
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as amended. Exempt employees are not eligible for
overtime payment, Others use EE06 concepts.

Include: S/E personnel w:th faculty status,
.Yostdoctorals,' and other proi !ssional employees
such as systems analysts in computer centers.

Exclude: (I} Personnel on sabbatical-or- older leave
status; (2) personnel employed in branches of your_
institution located, in foreign countries; (3) unpaid

:yoluntary staff; (4) person'"unpaid," by the university
biliPhicl.by the medical school; (5) student health serv-

-Ate.....
ice personnet *those agricultural eXtension person-
nel primarily involved in home economics and 4-H
youth programs;'(7) administrative officers above the
level of department chairpersons with titles such as.
president, academic dean, dean of faculty, provost,
chancellor, etc.', even though they may devote Wart of
their time to teaching and/or research; (8) all graduate
students.

4.Assignment of Scientists and Engineers (S/E)
to,lySF Disciplines

Determination of whether professional employees.
should be reported in the 'NSF personnel survey, as
" scientists and engineers" and their associated
disciplines is done by most respOndents e basis of
departmental structures. After ,par icular depart-
ments are selected for Inclusion in the SF.persbnnel
survey, respondents Uslially.classify h acicOunts
professional employees into vario S/E disciplines
according to their primary-or me department pf
assignment. Where individual a signments are
td two departments on a 50-pe cent basi"Alassifica-
tion into. a single NSF disci 'Ile should be made -
according to institutional cony ntiOns.

See classification of disciplin s of -employment. in
.

the sciences and engineering fo the ,,broad and de- .
tailed-S/Esdisciplines of e ment corresponding
to thdse shown on the questio naire, with illu tive
categories of each discipli (p 4). This gcipline-
oriented taxonomy is used tS institutions that compile.
their own departmental groupings for- this NSF
survey. As a separaft enclosure in this survey package,
you will also find a computer-generated List of
Graduate Programs.2 This listing is intended to seN;e
as an additional guideline to assisf you in determining
how to classify your professional personnel as "seien-

tists and engineers" into various disciplines. While
most responde repqrt ,S/E headcounts based on
departm structure NSF recognizes that because
of the multidisciplinary nature of <many academic
activities, degree specialties and depaitmental assign-
ments may differ (i.e., a Ph.D. in mechanical
engineering may be assigned to the department of
orthopedics). To prbmote ease of reporting and con-
sistency of data among institutions, it is suggested

' that, where these differences are not significant, all
professionals in a department be assigned to a single
discipline. In other instances, where sizable dif-
ferenceg occur, institutional respOndents may choose
to report, professibnals employed in a single depart-
ment into two of more disciplines for the NSF person-
nel -report. For example, an institution may have a
-single department 'of electrical engineering and corn:
puler science and report individuals into two separate
disciplines on the NSi personnel survey according to
Their degree specialities.

It is important that respondents i in the
survey scientists and engineers wbo are ointed to
organizational units that are not part of an academic
department. For example, scientists and engineers
employed at a computer center that is not affiliated
with a particular academic department should be in-
cluded in the survey. The most prevalent reporting
practice for these nonacademic u s is to assign
groups of indiyiduals to NSF disci Ines according to
their degree specialties, espe ally when multi-
disciplinariactivities are prominent.

5. Medical and Clinical Disciplines

For purposes of this survey, all M.D,'s,
etc.., with faculty or academic appointments are to be
reported, including posi,dbctorates. NSF considers_
faculty 'status given to 'physicians, dentists, public
health spuialists, pharmacists etc., to be an indicator
of -significant involvement if teaching, clinical in-

vities. .5
actitiners, s

vestigationiror other 11.4cD
4 If
Exclude,: (1) All medical as nurse

a esthetists, -occupational, therapistst physical
therapists, ikt_eins; (2) nurses with or without faculty
or dcadem ic appointments who arepriinvolved
in direct patlene care;. (3) scientWs- whose 'primary
employment is at independent hospitals even th*ough
they may perform mime teaching or'research functions

a

for your institution ttgough codperaffte agreements;
.(4) unpaid voluntary staff at medita,1 or dental
schools; and, (5) anedical residents unless research
training under'the supervisig of a senior mentor is the
primp purpose of the appointment.,

'Some4nstituticins without comprehensive central records on the numbers of
postdoctorals base,their response to this survey on data gathered in the office
of the graduate dean as part of NSF's Survey of Graduate Science Siudent
Sipport and Postdoctorals. 1.,

'Its Graduate Programs list covers only graduate SA programs anik;cfsriv-
std frOm the NSF Survey of Graduate Science Student Support, Fill 1978.

't

.,,
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6. Headcounts of Full-time Scientists and Engineers

Full-tine employees are those individuals avail-
able for full-time assignments at the date used for re-
porting in this survey, or those who are designated as
"full time" Ian official contract, appointment, or
agreement. Determination of "full-time" designation
shthild be based on institutional recoidkeeping con-
ventions and standards., Avoid double counting; if,
for example, individuals are fulittime employees but
their assignments involve more than one department
(or campus), they should be counteti ay-one. full-time
employee according to their primary or home.depart-
ment ignment (or campus):

7. -Full-Time-Equivalent (FTE)

The FTE reporting concept should-reflect the actual
utilization of S/E professionals in various disciplines
and their involvementinseparately-budgeted R&D ac-
tivities. headcounts are usually reported on the
basis of primary department of assignment, FTE
reporting in various NSF disciplines should reflect,
multiple iPpointments. For example, an individual
with a 60-percent appointment in electrical engineer-
ing and a 40-percent appointment in computer science
Would be reported in FTE's in two NSF disciplihes
according to the 60-10-perce% split in departmental
assignments. Accordingly, the _FTE cOneept converts
the number of persons with part-time or split appoint-
ments among various disciplines or activitits to an
equivalent Amber 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%. Generally, there are two
categories of records available. to institutions =--
budgeting information describing the allocation` of
personnel resources and/or data reflecting actual
rather thp planned utilization Oft theresouices.,

In converting S/E headcounts into FTE's; the
fallowing method is suggested:

Categorite headconnts df all exempt employee's' `
in S/E departments, ?medical. schools,
gricultural experiment stations, research in-

-/ stitntes, and other institutional organizational ,
units into one of the NSF disciplinesaccording.
to primary assignment;

V. Within each'discipline, differentiate employees
a being either full time or part time (according
to institutional practices);

c. Calculate the full-tim ivalents of full-time
S/E personnel. Use bu gefary or resource
utilization records to rep t S/E employees with
split appointments betw en departments and/or
institutional units, and distribbte these data ac-
cording to appropriate NSF disciplines;

d. Calculate the full-time-equivalents of part-time
S'E personnel and merge teem into appropriate
NSF disciplines.

e .

8. Research and Development (R&D)

R&15 activities 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.

Exclude: Time snt professional employees on
training grants, pu6lic service grants, demonstration
projects, etc. 41,

Estimating the division of tJme allocated or spent by
individuals in separately budgeted R&D Programs is
difficult for many institutions. Again, prIlcedures
ugedto supply these data-vary among institutions and
the extents- to which central teporting is feasible
depends, 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 folio g.

a. Using some gene ally held criteria at the institu-
tional or depart ental levels (i.e., three-fourths
for instruction, one-fourth for research);

,

,po

O

O

,

c.

Estimating separately budgeted R&D invOlve-
*ant,. 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); .

Asking research administrators, department
chairpersons, or heads of other organizational
units to funtishstimates of separately budgeted
R&D involvement.

d. Using faculty activity analyses in institutions.
where these are regulaitlY conducted.

713
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Federally Funded Research and Development
Centers ( FFRDC's)

For purposes of this survey, FFRDC's are defined
as R&D organizations eaclusively or substantially
financed by the Government and administered on a
contractual basis by educational institutions or other
organizations. The following is a current list of
FFRC'S administered b niversities and colleges:

Ames Laboratory
Argonne National Laboratory

Brookhaven National Laboratory
Center ror Naval Analyses
Cerro Tololo Inter-American Observatory
E. 0. Lawrence Berkeley Laboratory
'E. 0. Lawrence Livermore Laboratory
Fermi National Accelerator Laboratgry
Jet Propulsion Laboratory
Kitt.Peak National Observatory
Lincoln Laboratory
Los Alamos Scientific Laborat4fV
National Astro and Ionosphe\re Center
National Cen r for Atmospheric Research
National R.. Astronomy Observatory
Oak RI 'o fated Universities
Plasma Physics Laboratory
Space Radiation Effects Laboratory
Stanford Linear Accelerator Center

Classification of Disciplines of Empibyment
in the Scivicesand Engineering

ENGINEERING

Aeronautical & Astronomical: aerodynamics, aerospace, space
technology.
Chemical: ceramic, petroleum, petroleum refining process.

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, nuclear, ocean engineering
systems, textile, welding.

PHYSICAL SCIENCES

Chemistry: analytical, inorganic, organo-metallic, organic, phar-
maceutical, physical, polymer science (exclude biochemistry).
Physics: acoustics, atomic and molecular, condensed matter,
elementarY particles, nuclear structure, optics, plasma.
Astronomy: laborato astrpphysics, optical astronomy, radio
astronomy, theoretical strophysics, X-ray, gamma-ray, neutrino
astronomy.
Other Physical Sciences: used for multidisciplinary fields within
physical sciences.

ENVIRONMENTAL SCIENCES
(TERRESTRIAL AND EXTRATERRESTRIAL)

Earth Sciences: engineering geophysics, general geology, geodesy

f

\
and gravity, gomagnetism, hydrology, inorganic geochemistry.
Isotopic geqifienuktry, organic geochemistry, lab geophysics,
paleomagnetism, iialeontology, physical geography and car:
tography, seismology.
Atmospheric Sciences: aeronomy, solar, weathermodificar, ex-
traterrestrial atmospheres, meteorology.
Oceanography: biological oceanography ,,chemical oceanography,
geological oceanography, physical oceanography, marine
geophysics.
Othego Environmental Sciences: used for multidisciplinary fields
within environmentalsciences.

MATHEMATICAL AND COMPUTER SCIENCES

-Mathematics: algebra, analysis, applied mathematics, foundations
and logic, geometry, numerical analysis, statistics, topology.
Computer Sciences: computer programming,' computer and Infor-
mation sciences (general); design, development, and application bf
coputer capabilities to data storage and manipulation; informa-
tio6 sciences and systems; systems analysis.

LIFE SCIENCES.

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

Biological Sciences: anatomy, bacteriology, biochemistry,
biogeography, biophysics, ecology, embryology, entomology,
evolutionary biology, genetics, immunology, microbiology, nutri-
tion and metabolism, parasitology, pathology, pharmacology,
physical anthropology, physiology, plant sciences, raliobiology,
systematics, zoology.
Medical Sciences:4 Internal medicine, neurology, ophthalmology,
preventive me(cine and public health, psychiatry, radiology,
surgery. veterinary medicine, dentistry, pharmacy, podiatry,
anesthesiology, chemotherapy, dermatology, geriatrics, nuclear
medicine, obstetrics, gynecology, oncology, pediatrics, physical
medicine and rehabilitation.
Other Life Sciences: all other health-related disciplines'.

PSYCHOLOGY: animal' behavior; clinical psychology; com-
parative psychology, counseling and guidance; development and
personality; educational, personnel, vocational psychology and
testing; experimental psycholbgy; ethology; induitrial and
engineering psychology; social psychology.

SOCIAL SCIENCES

Economics: agricultural economics; econometrics and economics
statistics; history of economic thought; international economics; in-
dustrial, labor and agricultural economics; macroeconomics;
microeconomics; public finance and fiscal policy; theory; economic
systems and development.
Sociology: comparative and historical, complex organizations,
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 relations and law; na-
tional, politicakand legal systems; political tlieory; public ad-
ministration.
Other Soda! Sciences: cultufal anthropology, Criminology, history
of science, linguistics, socioeconomic geography, urban studies.

'Personnel employed as computer programmers should or--
professionals.

Excluole personnel primarily involved in direct patieft care.

80
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. Flow Charts
Institutions ivho automate NF survey data or plan

to or even engage in manual data processing may .
be assisted by these charts.

Central
File

9

STEP 1:
Retrieve, sort, and select information
from.central records of institution.

1

, Central File: Contain centralized records for
;all paid employees. (Note: Some affiliated en-
titles such as medical schools may have their
own central flies. See bllow.) Examples: Per-
sorlhel, payroll, or general financial records:

vl.

( Exclude
Yes

Assign to
spbcific S/E
disciplines

Professional
S/E's, by

discipline
A.

76 -

4

-

i

.., , .

Select personnel exempt' from Fair Latior
Standards Act. (See section 3 in Instructiops).

Select scientists & engineers (incl. postdoc-
torates) by "home" department. Exception: if
"home" dept. is not science or engineering,
and person holds Joint appt. In S/E depart-
ment. See Graduate Programs list enclosed.

{ See section 3 in Instructions.

.

See section 3 in Instructions.

/
See section 3 in tdstruc.tions.

G

..

.

.....
To assign to appropriate 'disciplines use the
NSF-generated Graduate Programs 'list as a
guide linking departments and disciplines, or
use your institution's conventions.

At this point you have exfracted flle.contaln-
ing all professional scientists and engineers
covered by central records (but may be limited

. to those assigned to 'academic S/E depart-
ments in the institution proper).

8 1

.

: . 9



7 STEP 2:

Collect information for medical school
(if any) if.itet. covered by central file of.
institution.

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

riff

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

0
4 0

I

Do 'not include means! school personnel
unless they have faculty or academic appoint-
ments. Exceptions: postdoctorais. (See sec-
tion 5 in Instructions.) i

.404

°?" .
ExclUcle personnel "Unpaid" byothe university) even if paid by the medical school. Exclude
voluntary staff.

ti

I.

Assign to
spepific

S/E
disciplines

Professional
S/E's at med
school; by
discipline

et

4

(. Avoid double
counting

V

82

{Scientists whose primary employment is at in-
dependent hospitals are to be excluded even
if they perform teaching/research for your in-
stitution through cooperative agreements:

. ,

11

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 figures, below.

---,

Assign the individuals selected to the ap-
propriate NSF discipline categories, using
either the'NSF-generated Graduate Programs
list or your own Institution's conventions.

77



STEP 3:

Collect information on any remaining af-
filiated entities not covered by files already
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-
eluded in central files (see footnote, to sec-,
ion A in Instructions)

78

Assign too.
speCific

S/E
.disciplines

.
Professional,

NE's at
4 `affiliates,

. +by dIscipin

"7,

(Avold'double
counting

See section 1 in Instructions.

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

JSee discussions in sections 3 and 4 in
Instructions.

INote exclusions listed In sectfon 3 in Instruc
tions (e.g., exclude personnel away on sab-
batical and voluntary staff).

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

Assign the individuals Selected A the ap-
propriate NSF discipline categories, using
either the NSF-generated Graduate Programs
list or your own InstitUtion's conventions.

83
I



_.-

Prof. S/E's
from

affiliate
records

I

1

i

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

\
I ft,

Check for
split

departmental
appointments

Distribute
FTE's by

disciplines

I

erge and assig
to 'appropriate

NSF disci-
plines

. Estimate
separately
budgeted
..R&D

involvement
...

Review form
. and sand

. to NSF

I
STEP 4:

Merge (extracted information, compute
full-timfe-equivalents in each discipline for
both full-time and part-time personnOl
and determine extent of separately
budgeted R&D '

1

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

,

IUse institutional definition for -pa -time"
employees. (See also discussion of " II time"
in section 6'in Instructions.)

FULL TIME: Check for personnel assignments
which are split atfass several disciphnes
(See section 7c in Instructions.)

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

1

For all personnel, determine the proportion of
time spent in separately pudgeted 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.)

{
r

All data required for survey have now been
collected.

I.



NSF Forrn,a I 2, Oct. 79 NATIONAL SCIENCE FOUNDATION and NATIONAL' INSTITUTES OF HEALTH

SURVEY OF GRADUATE SCIENCE STUDENTS AND POSTDOCTORALS, FALL 1979

DEPARTMENTAL DATA SHEET

(NOTE: BEFORE FILLING OUT PLEASE READ THE ATTACHED INSTRUCTIONS.)

Form Appro,ed
FEDAC No. R0093
'App. Exp. 12/81

1, Name and address of Institution.

2 Science or engineering department (or unit) covered by this data sheet

3. Person in department (or unit) preparing this form:

Name. Phone: (
Title:

4. Highest degree offered by department In fall 1979 (CHECK ONE OWLY) Master's (1) Doctorate (2) No graduate degree offered (3)

Institution and
department code

(Lasky; blank)

NOTE: IF YOUR DEPARTMENT DOES NOT ENROLS GRADUATE STUDENTS, PLEASE MOVE TO ITEM 8 BELOW.

5. Number of FULL-TIME GRADUATE STUDENTS
enrolled for advanced degrees (master's and doctorate)
In fall 1979

_ STUbENTS RECEIVING FINANCIAL ASSISTANCE-
SELF-

SUPPORTED
STUDENTS

(Including
loans ando

family '
sources)

41)

TOTAL
FOR ALL
sOuRCgS
' ,..,-.

(Sum $f (A)
thru (1/)

(J)

. FEDERAL SOURCES (excluding loans) NON- EDERAL SOURCES

MECHANISMS OF SUPPORT

.

Department
of

Defense .

(A)

DHEW
National
Science

Foundation

(D)

Other
Federal
sources

(E) ,....

institulionat
support 1/

a

(F)

Foreign
sources

(G)

Other
U.S.

sources 2/

(H)

National
Institutes
of Health

(B)

Other
DHEW

1 (C)

Graduate Fellowships
.

(1) *
. .

Graduate Traineeshipe (2)
.

Graduate Research Assistantships (3)

T17"
'

,

^

.

...

Graduate Teachjng AssIstantships
.... .

(4)
.

Other Types of Support . (5)
imemmi

..

I
.

p 4

,

.Wm=.
FULL-TIME TOTAL . (8)

.1 It
. t .

For each total on line (6) how many are WOMEN? (7) .,

r
.

i .
, , .

FOREIGN STUOENiS 1
1

(8)

f
Of the full-time graduate students on line (6), column (.1), how many are
FOREIGN students? I .

FIRST -YEAR STUDENTS` - .
--

....

(9)
_

Of the ftill-time graduate students online (6)', column (J), how many, are

FIRST-YEAR students? ' I

include support from this university Ind Sate andisseaf govern.menti.e

0J.% r

3/ Include support from nonprofit Insti utlons, industry, and all other U.S. scums*.



6. NUMBER OF PART-TIME GRADUATE STUDENTS-
PARTTIME TOTAL

-
' (1)021====:=r 420.

Of the part-time total on line Ill. how many
are WOMEN? 4

1.-=--..o.,...
Of the part time total on line 04 how many.
are FIRST YEAR? (3)

Check List

1. Do all entries reflect headcounts and NOT FTE's?
2. Do the data in items 5. 7. and 8 add to totals?
3. Have you includerfell self-supported full-time

students in item 5. column I?

4. Have you excluded M.D., 0.0.S and O.V.M.
candidates, interns, and residents lexce(it those
enrolled IA joint programs with the Ph. D.)
from items 5 and 6?

IT,EM 7 IS OPTIONAL IN 1979 8 U.S, CITIZENS

Foreign

(F)

TOTAL
(Sum of A

thru F)
(G)

_

7. RACIAL/
ETHNIC
BACKGROUND

.
Of the graduate student totals in items-5
and 6, how many belong to the following-racial /ethnic categories?

Black
non-

Hispanic
(A)

Amer.Indian/
Alaskan
Native

(B)

Asian/
Pacific
Islander

(C)

Hispanic

(D)

White
non-

Hispanic
(E) r.

Full time (item 5, line 6. col. J)
, .

Part time litem 6. line 1)
.

,

4

,
..... b

14..

8. Number of POSTDOCTORALS and NON-FACULTY
DOCTORAL RESEARCH STAFF

. ,

POSTDOCTORALS OTHER
NONFACULTY

DOCTORAL
RESEARCH
. STAFF

(G)

SOURCE OF SUPPORT TOTAL
for all

sources
A thru D

(E)

'Of the
total In E,

how many are
PORE IGN?

(F)

Federal
N on-

Federal

(D)

Fellowsh

o, (A)
s Traineeships

(B)

Rerantssearch
G

(C)

TOTAL (1)
_...

..

Of the total on line (1). how many are WOMEN? (2) ..

Please provide any comments which might explain variances from prior yaw's data:

Item 5:
4

4

Item 6:

item 7, Are these data veiled, at the department level?

Item 8'

This Information Is solicited under the authority of the
National Science Foundation Act of 1950, as amended. All
Information you provide will be used or statisticalpurposas

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.



INSTRUCTIONS FOR SURVEY OF GRADUATE SCIENC STUDENTS
AND POSTDOCTORALS, FALL. 1979 \.

I
General Definitions

A graduate student is defined as a student enrolled
for credit in an advanced-degree program leading to
either a mister s or Ph.D. degree in fall 1979. M.D.,
I) VAL. or D.D.S candidates, interns, and residents
should not lie reported unless they are concurrently
working for a master,'s or Ph D. in a science or engineer-
ing field or are enrolled in a joint M. /Ph D program.
Indupluals who already hold an D Dym. or
I) I) S . master's or Ph D degree but whd are working,
on onother master's or Ph D degree are to be counted a,#

graduate students. miller full or part time, Do not report
such individuals as postductorals in item 8

Graduate students performing thests'or dissertation
research away from the campers 'al Government and
contractor-owned facilities in the United States are to
be inellide'd as long,as they are enrolled for credit in an
advanced-degree program Students enrolled at a

branch or extension center in a foreign country are to
be excluded.

P

A graduate student. whether full- or part-time, should.
be reported in only one departmtnt. If any ititdents are'
in interdisciplinary programs. please be sure that they
are counted only once by their "home" department
If d graduate student is enrolled in an iiiterinstilutional
program. please report the student only if the degree
vill be granted by, your institution. Please report in
terms of headcounts. not in full-time-equivalent (FIE)
terms

ct.

Item Instructions and Definitions
Highest degree offered, item 4 Check the item which

ref err.to the highest degree program offered by this
scientm department in fall 1979 If your department
dues nut offer a graduate degree, but is a department of

. clinical mediune with or without postdociorals. check (3)

Full-time graduate students, item si A full-lime grad-
`t "'time student is defined as a student enrolled for credit

a
in, an advanced-degree program (not a regular staff

' member or a postdoctoral) who is engaged full time in
training activities in his/her field of science, these
acpvities may embrace any appropriate combination
of study, teaching, and research, depending on your
institution's own policy. If your department has no f ull-
time gOlkluate students. write "None" in item 5 and
move to item 6.

Mechanisms of support, item 5, lines 1-5:'Report each
full-time graduate:student according to the type of mojor
suppbrt rejeived in the fall of 1979. Students who
receive fellowships.or troineeship9 should he reported
on lines 1 and 2. respectively, if either of these mechan-
isms constitute the major source of his/her support the
Federal Interagency Committee on Education (FILE)
differentiates between the two fellowship and trainee-
ship stipends as follows: (1) A fellowship is an apard
made directly to or on behalf of a student selectetl in a
riational competition. to enable him to pursue'post-
baccalaureate training, and (21 a traineeship is an edu-
cational award to a student cted byhis university
Except for the student select reprocess. the terms and
conditions uf the two types of. awards are generally
identical A student receivrfig primary support from an
assistantship should be classified as a research assistant
on line 3 or as a teaching assistant on line 4, depending
on how he/she'spends the majority of his/her time. e g
a graduate aisistant devoting most of his/her time to
teaching should be classified as a graduate teaching
assistant All other flill-time graduate students should
be reported on line 5.

Students receivingfinanclal assistance, item.5, columns
(A) thru 1111. Report the number Of full-time graduiite
students in the appropriate column according to the
source of the largest portion of their support. In deter-
mining the source of major support, consider only tuition
and oihei academic expenses. If a graduate student
receives stipe%I, support from more than one source,
choose the major category of support.

ti

Federal sources, columns (A) thru (El: Report the
number of full-time graduate students in the appropriate
column where they receive the largest portion of their
support Full-time graduate students receiving the larg-
estest poi tom of their support. from Federal Governme#
loons should be reported as self-supported, column (I)

Department of Defense (DOD), column (A). Report
full -time graduate students receiving support from the
Pupal tment of the Army. Navy. or Air Forte. Students
red ii ing their mojor support from the k'eterahs Adminis-
tration under the C I. Bill should be reported under
column (E). "Other Federal Sources," if this form of
support does not constitute his/her moon source, the
student should be countetasin the appropriate column
representing that source.

Department of Health, Education, and Welfare (HEW),
columns (B) and (C): Report full-time graduate studerits
receiving support from the institutes or divisions of the

National Institute of Health (NIH) under the colurfin
flit. support from all other components of ilEW should
be reported ender -column (C). as indicated below:.

Nationa nstitutes of Health (report in column BI:
Di iisio search.Resources
Fogarty international Center
Natiolial Cancer Institute
National Eye Institute
National Heart. Lung, and Blood Institute
National institute on Aging

'National Institute of Allergy and Infectious Diseases
National Institute Of Arthritis, Metabolism, and

Digestive Diseases
National Institute of Child Health and Human

Development
National Institute of Dental Research
National Inkttcule Environmental Health Sciences
National Inititute of General Medical Sciences
National Institute of Neurological and Communicative

Disorders and Stroke

4.



Other IIEW (report in columitCy
Alcohol, Drug Abuse, and MAital Health Adminis-

tration (including National Institute of Mental
Health)

Center for Disease Control
Food and Drug Administration

. Health Resources Administration
Health Services Administration
National Institute of Education
Office of Education
Social and Rehabilitation SeriAce

Non-Federal sources, columns (F) thru (H):
Institutional support column (F): Reports full-time

graduate students receivi?ig support from your own
institution and State and local governments. Funds
given to a university by the Federal Government, such
as training grant funds, should be reported under the
appropriate Federal agency and NOT, reported as
institutional support.

Feign sources, column (G): Include support from
anyTon-U.S. source.

Other U.S sources, column (H) include support
from nonprofit institutions, private industry, and all
other U.S. sources.

Self-supported students, column (I): Include full-
time graduate students whose major source of support
is derived from loans from any source and (rem per-
sonal or family financial contributions. Full-time grad-
uate students receiving the largest portion of theirsup-
port from Federal loans should he reported here.

Women, line 7: Report all women students by their
source of mai& support. Please note that in each column,
data on line 7 should not exceed the total on line 6.

Foreign students, line 8: A foreign full-time graduate
student is defined as an individual who has not attained
U.S. citizenship. Do not include native residents of a
U S. possession. such as American Samar,. Applicants
for U.S. citizenship are to be considered as foreign
until the date their citizenship becomes effective,

First-year students, line 9: Airst-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

91

S

a

'
a

is enrolled for a degree. All other graduate students
should be considered heyontl their first year

Part-time graduate students, item 6: A part-time-grad-
uate student is defined as a student who is enrolled in
an advanced-degree program who is NOT Pursuing
graduate work full time as defined in item 5. Report the
total number of part-time graduate students online
if a ddpartment has no part-lime graduate students.
enter "None; and movi to item 7.

Racial/ethnic background. item 7 {Optional uq 1979k:
This item has been designated as,uptional foethe fall
1979 survey year in order to determine the avilabilit'y
of racial/ethnic data at the department level. We would
appreciate ybur full caoperalibn in completing item 7
this year however, if data are unavailable, please vie
this in the "Comments" section al.the, bottom of the
fprm Racial/ethnic designations as used in this survey
do not denote scientific definitions.of anthropological
drigins: a graduate studentpay thus lie included in the
grdup to which, he/she appears to belong, identifies
with.,or is regarded in the community as belonging.
However, go person should be counted in more than
one racial/ethnic group. The following racial/ethnic
designations are those defined by the Office of Civil
Rights:

U.S. CITIZFAS;,,
Biiick, non-Hispanic, column (A): Report per-
sons having origins in any of the black racial
groups (except those of Hispanic origin).
American Indian or Alaskan Native, coludin (Et):
Repoli persons having origins in any of the original
peoples of North America.
Asian or Pacific Islander, column (C): ileport
persons having origins in any of the original
peoples of the Far East, Southeast Asia, or the
Pacific Islands. These areas include China, Japan,
Korea. the Philippine Islands. and Samoa.
Hispanic. column (D): Report persons of Mexi-
can, Puerto Ricaii, Cuban, Central or South
American. or other Spanish culture or origin,
regardless of race.
White, non-Hispanic, column (E): Report per-
sons having origins in any of the original peoples

-46

of Europe. Ninth Africa. thetsliddre East or dui
Indian subcontinent, excel:t those of Hispanic
origin

In column (F) report the number of foreign students
as defineeenrlier.

On line i report the total`bumber of fulltiree graduate
students tinder die appropriate racial/ethniecategory.
Item 7, line 1, column (Cl should equal thefull-time
total reported in item 5. line 6. column Or Similarly.
the total number ofpart-time graduate students should
be reported on line2.iitem 7, line'2. col
equal the part-tsyne totaljefiorted i

mn (C). should
item fi, line 1.

Postdoctorals and nonfacultyd torsi reparch staff,
item 8 Under.this category, u lude tadividualswith
science or engineering Ph.D.'s, M.D.'s, D D.S.'s, or

V M 4(including foreign degrees that are equiva-
lent to U.Sdoetorates) whovele fell time to research
activitiesWskidy in the department under temporary
appointments carrying nO academic rank. Such appoint-
ments are 'generally for a specific time pet toll. They
may contri ute to the iicailemic program through semi-
nars, lectu es, or working aith graduate students. che146
postdocto al activities provide additional training for
them. Exclude appointments in residency training pro-
grams in medical and health prolessions, unless research
training under the superxision of a senior mentor is the
primary purpose of the appointment. On line 1. under
columns (Al and,(13), enter the numberof fellows aid
trainees receiving support under Federal fellowships
and/or training grants. Under column (CI enter the
number of postdoctorals who are receiving:federally
supported research grants. :those remaining post-
d toral appointees receving non-Government support

oulti he entered under column'(D). Of the total in
column (E). enter the column (F) the.number of post-
doctorals with foreign citizenship, tinder other non-
faculty doctoral research staff, column (G). report all
doctoral scientists and engineers who af.e, principally
involtd in research activities but who are considered
neither postdoctoral appointees nor memhers of the
regular faculjy, On line 2, report the number of women
in each category; please note that in each column, data
on line 2 should not exceed (he total on line 1.

92(



other 'science*,
retquices_ ptiblications

"'1/4ctence Resorircesptudies Highlights
.0-

R&DFynds ."---t

"Total Federal R&D Funding Estimated to .."'
Increase 7- Percenrin 1982 After September
Revisions ", f . 081421 (- ----%
"Nationat .&D'Spending Expected to Approach -'
$80 Ride n1982" 81;314 .. -----,
"Real Growth inIndustrial R&D Performance

43Continues into 1979" 81-313i s.. -
x.

. Sir Personnel

Price

4

"Engineering Colleges Report J0% of Faculty
Positions Vacant in fal11980" 4 81-322

'Trends in Science and Engineering Degrees, '
950 Through 1980" , . 81-320

.','SctFrice and Engineering Faculty with Recent
tctoratesfell to One-Fifth of Total in 1980"

niversity S/E Faculty Spend One-Third of
. Professional Timein Research"

:"tmployment Opportunities for Ph. D. Scientists
and Engineers Shift From Academia to Industry" . .

"Tenure Practices In Universities and 4-Year
Colleges Affect Faculty Turnover"

81-318

81-31*

81-312

81-300 -

*''Employment of Scientists and Engineers
Increased BetWeen 1976 and 1978 Bui Declined
In SomeScience Fields" 80-305

a

Detailed Statistical Tables

R&D Funds
.

Federal Funds for Research and DevelOpment,
FlscaiYears 1980. 1981, and 1982. Volume XXX .. . 81-325

Researe42d Development in Industry, 079.
Funds, 1979;S" ntists and Engineers, anuary
1980 81-324

Research and Developmen State and Local
Governments, Fiscal Year 1977.... 79-327

S/E Personnel

Federal Scientific and Technical Pers net,
1978, 1977,and 1978 . 81.309

'4

I

Scientists and Engineers Frc/Abroad,11976-78 .. 80-324

Characteristics of Doctoral Scientists and
Engineers in the United States, 1979

Employment of Scientists, Engineers, and
Technicians in Manufachirmq IndAdries, 1977 80-306

U.S. Scientists and Engineers, 1978 80-3Q4

Characteristi of Experienced Scientists and
Engineers 79-322.

80-323

Report

R&D Funds

Federal Funds for Research and Development,
Fiscal years 1979,1910, and 1981, Volume XXIX .. 81-306 $3.75

S/E Personnel

Women and Minorities in Science and
Engineering 82-302 in press'
Activities of Science and Engineering Faculty In
Universities and 4-Year Colleges, 1978/79 81-323 In press
Young and Senior Science and Engineering
Faculty, 1980 81-319

Science and Engineering Employment, 1970-80 81-310

Problems of Small High-Technology Firms,
1970-80 81-305
The Stock of Science and Engineering Master's
Degree-Holders In the United States 81-302

Employment Attrjbutes of Recent Science and
Engineering Graduates 80-325 $1.75
Scientists, Engineers, and Technicians,in
Private Industry, 1978-80 80-320 $2.00
OccupatiOnal Mobility of Scientists and
Engineers 80-317 $1.75
Employment Patterns of Acidemic Scientists and
Engineers,1973-78 80-314 11.75

Composite

National Patterns of Science and Technology
Resource!, 1981 81-311

Science and Engineering Personnel: A National
Overview -4. 80-316


