DOCUMENT RESORE

ED 192 6B8E HE 013 166

TITLE Academic Science 1572-77. RED Funds, Scientists and
Engineers, Graduate Enrollment, and Support. Final
Report. Surveys of Science Resources Series.

INSTITOTION Natlional Science Poundation, Washingtom, D.C. Div. of

FEPORT NO

PUB DATE

NOTE

AVAILABLE FROM

Science Resources Studies.

NSF=50-313

Jun 80

77p.: Appendix B may not reproduce well.
Superintendent of Documents, U.S. Government Printing
Office, Washington, DC 20402

EDES PRICE MFO1/PCO4 Plus Postage.

DESCT 2TORS College Faculty: *Emplcyment Patterns: *Engineering:
*irrollment Trends: Females: Financial Support:
Foreiga Students; Full Time Students:; *Graduate
Study: Higher Education; National Surveys; Part Tinme
Students: *Research Oprortunities; *Sciences: Wcmens
Fducation

IDENTIPIERS *Research and Cevelopment

ABETRACT

. An examination of the findings of three national
surveys reveals that several statistical academic science rescurce
indicators reflected a reriod c¢f growth during the mid-seventies.
While this trend is expected to continue through the end of the
seventies, the 9 percent increase in federal research and development
(RED) funding to universities rrorosed in the President's 1961 budget
is seen tc permit little if any real growth in tke early eighties.
These highlights are presented: in dollars, one-tenth of the RED was
spent by universities in 1979, as well as one-half of the basic
research. Although amnual growth in RED expenditures averaged 9
Fercent between 1972 and 1977, real growth was only 1 to 2 percent.
During this period the life science dominated acadezmic science and
engineering (S/E) resource increased. Graduate institutions increased
their employment of S/E personnel by 3 to 6 percent. Overall in
academe, part-time S/E personnel increased 35 percent, and full-tinme
rFersonnel increased 11 percent. S5/F enrloyees in R&D increased at a
full-time-equivalent rate of 22 percent: those in teaching increased
14 percent. In addition, the rid-seventies was a period of increased
participation by women in acdenic science programs. Despite an
cverall decrease in graduate level enrollments in 1974-77, graduate
enrollment in S/E rose, with part-time enrollment rising faster than
full~time, and with vomen's and foreignm student enrollment rising
faster than the average. Data are presented in narrative and tabular
forn, with survey forms and instructione for fiscal year 1977
aprended. (MSE)
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The allocation of university resources is becoming increasingly complex
because of some unusual current and prospective difficulties. Enroliment growth
has been reduced and could actually become negative as a result of demographic
factors that have already affected elementary and secondary school populations.
The resulting lowered demand for faculty, coupled with the reduced number of
new tenured positions. is creating in some fields a staffing problem that is likely
to be aggravated during the next decade. Other fields, especially engineering
and computer sciences, have problems in attracting faculty. Expansion of gradu-
ate programs has already begun to taper off, but there have been increases in
pert-time study, changes in the age-mix of students, and increased interest in
continving education in nontraditional modes. Inflation, as well as the changesin
enrollment, have placed increased burdens on university budgets. All of these
trends are likely fo continue, at least into the near future, and will affect most
aspects of academic endeavor, including those dealing with science and tech-
nology. Trade-offs between researck, instruction, and public service will have
to be considered more carefully by most institutions. The difficult decisions that
will have to be made can be put cn a firmer basis if sufficient background infor-
malion is available. This report is designed to provide such information.

This publication is the first in a series of consolidated biennial analyses of
academic R&D expenditures, the utilization of scienlists and engineers, and the
characteristics of the graduate science student population. Data from three NSF
academic surveys provide the basis for most of this study. In prior years, informa-
tion from each of these surveys was analyzed and published separately. The
new publication integrates results from all three and analyzes trends in more
detail. Suggestions and comments on this new publication are most welcome.

Charles E. Falk

Director, Division of Science
Resources Studies

National Science Foundation

June 1980
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notes

The term “science” as used in the institutional surveys on which this report
is bused is understood to include engineering. The abbreviation "'S/E" refers to
“science and engineering.”

Unless constant dollars are specified, data for research and development
and capilal expenditures are shown in this report in current dollars. When con-
stant dollars are discussed, they represenat an adjustment to the 1972 level and are
converted lo a fiscal-vear basis. The gross national product (GNP) implicit price :
deflator prepared by the Department of Commerce is used as the basis for the con- :
version.

Data in part 1 cover fiscal years; data in part 2 are collected as of January
in each year; dala in part 3 are collected as of fall in each year. ’

Appendix tables at the end of this report are designed o provide the detailed
data shown in the charts.

Details shown in appendix tables may not add to totals because of rounding.

Yor longer term and more detailed analyses. refer to data tabulated and illus-'
trated in the publications listed on cover 2 of this report.

For information on the availability of data tapes, contact Moshman Asso-

ciates, Inc., 6400 Goldsboro Road, Washi-gton, D.C. 20034, or lelephone 301-229-3000.
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overalltrend

* An examination of the findings of
three national surveys reveals thal sev-
eral statistical academic science re-
source indicatlors—R&D expenditures,
employment of scientists and engineers,
and graduate enrollment in science and
engineering (58/E) programs—reflected
a period of growth during the mid-
seventies. While this trend is expecled
to continue through the end of the
seventies, the 9-percenl increase in
Federal R&D funding to universities
proposed in the President’s 1981 budget
will permit little if any real growth in
the early eighties.

r&d expenditures

* Of the $54 billion estimated to have
been spent nationwide in 1979 for re-
search and development. about one
out of every ten R&D dollars was spent
by universities and colleges. One-half
of the $7 billion devoted to hasic re-
search was performed in academia.

* Between fiscal years 1972 and 1977,
growth in academic R&D performance
averaged 9 percent annually in current
dollars, most of which occurred after
fiscal year 1974. However, inflation re-
duced this growth to an average of 1
percent per year in real terms over the
five years reported in this publication
and at 2 percent per year beginning in
fiscal year 1975. A risein academicem-
ployment of scientists and engineers
accompanied this growth in R&D ex-
penditures, increasing at a yearly rate
of 3 percent.

® During 1972-77 the life sciences
dominated academic S/E resource in-
creases. R&D expenditures in the life
sciences accounted for 65 percent of
the fiscal years 1972-77 net growth.
Federal funding of the life sciences in
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the same period accounted for 66 per-
cent of the growth in all federally financed
R&D expendilures. The largest abso-

between 1974 and 1977 was attributable
to life science fields. where 80 percent
of the net growth was concentrated.
Over one-half of the rise in the number
of academic scienlists and engineers
emploved between January 1973 and
January 1978 also occurred in the life
sciences, as did growlth in full-time
graduate S/E enrollment. particularly
students holding research assistantships.

academic s/e
personnel

* Doctorate-granting institutions in-
creased their employment of scientists
and engineers by 3 percent per year
belween January 1973 and January 1978.
Aneven higher rate of zrowth occurred
in master’s-granting institutions, up an
average of over 6 percenl per year

® Nearly 17,000 more part-timers -
employed in 1978 in universities und
colleges than in 1973, an increase of 35

timers was added, 24,700, but their
growth rale was considerably slower,
up 11 percentin five years. The surge in
part-time employment suggests an in-
creasing institutional dependence on
short-term and relatively transient
appointments and a slowing down in
the hiring of full-time staff, particularly
by 2-year inslitulions.

* On a full-time-equivalent (FTE)
basis, the number of scientists and en-
gineers employed in R&D activities in-
creased 22 percent in five years: those in
teaching rose by 14 percent. The rise in
R&D involvement was consistent with
the concurrent increase in R&D ex-
penditures and utilization of postdoc-
torates and graduate research assistants.

8

* The midseventies marked a period
of increased participation rates of
women in academic science programs,
both in employment and in graduate
enrollment. The rate of growth in
numbers of women employed full time
as scientists and engineers averaged 6
percent per year, while employment
of men grew much slower, at an average

represented 16 percent of the scientists
and engineers employed full time in
universities and colleges.

graduate s/e students

* While overall enrollment al the
graduate level decreased between 1974
and 1977, doclorate institutions reported
menl, raising the share flowing into
graduate science and engineering from
22 percenl to 28 percent.

® Enrollment on a part-lime basis in
graduate S/E programs rose at a faster
pace than full-time enroliment, 26 per-
cenl compared to 11 percent. This
accelerated growth pattern brought
the part-time share up from 26 percent
of the graduate 8/E enroliment total in
1974 to 29 percent in 1977. The life sci-
ences accounted for 40 percent of the
net growth in part-time enrollment and
engineering fields for another 35 per-
cent.

* Women represented 29 percent of
the full-time graduate S/E enrollment
total. and the proportion of women
enrolled was on the rise. Between 1974
and 1977 their number increased 37
percent while the number of men en-
rolled full time increased only 4 percent.

* While foreign students constituted
17 percent of the full-time S/E graduate
enrollment total in 1977, their 1974-77
rate of growth (16 percent) exceeded
that of U.S. citizens studying full time
{10 percent).
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general
characteristics,
1972-79

Academic survey dala analyzed in
this report cover the fiscal years 1972
through 1977; estimates for 1979 have
been calculated for presentation in the
National Science PDLndalmﬁ s [N8SF)

-

— - Industry

— - -
Universities

- ) ederal
All other sectors?
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thu m;a,demu; sector § rule in lhe perr—
formance of research and develop-
ment accounted for less than one oul
of every ten R&D dollars spent in the
United States in 1979. Of the $54 billion
estimated to have been spenl nationwide
in 1979. only about $5 billion repre-
sented R&D activily performed in uni-
versities and colleges (appendix table
B-1 and chart 1). To view the volume of
university R&L performance in lerms
of the total U.S. level, however. tends
to obscure the academic sector's sub-
stantial contribution o basic research.
To gain a better perspective, one should
focus on the dollars spent in academia
for hasic research performance alone.
Just over one-half of the estimated U.S.
total of §7 billion committed to basic
research in 1979 was performed in the
academic sector (appendix table B-2
and chart 2). When the amount devoted
to basic research conducted in federally
funded research and development
cenlers (FFRDC's) associated with uni-
versities is added to this total, the pro-
portion becomes even

8=

ilivnal Beivnce l ‘onndittion, National Palteras n[
mer anid Technology Hi 1 (NSEF ar
{Washington, .G ULS, Governmaent Printing Ufhu-
LR

itures

Nnds in academic
r&d expend

fifths of the national basic research
total. The universities’ R&D totals dis-
cussed here are actually understated;
they represent separately budgeted re-
search activity only. The amount of de-
partmental research performed in uni-
versity facilities cannot be reported by
institutions through current account-
ing procedures since it cannol be
separaled reliably from the resources
devoted to instruction.

Total —,

Universitias?




detailed
characteristics,
1972-77

Inthe 5-vear period, 1972-77, examined
in detail in this report. current-dollar
volume of university basic research
expenditures rose by 38 percent, biit this
apparent growth was not sufficient to
overcome the effects of inflation, and,
in fact, a 3-percent erosion in the real-
dollar level actually occurred.: This
downturn in academic basic research
performance over the entire five years
took place at the same lime that applied
research aclivities in university labo-
ratories were growing in real dollars."
However, the relative level of applied
research funding is still small (appendix
table B-3 and chart 3). The surge in uni-
versily expenditures for applied re-
search raised the total from $544 million
in 1972 o $1.067 million in 1977, nearly
doubling in current dollars and up 38
percent in constant dollars. Although
the real rate of growth averaged 6.6
percent per year during 1972-77, the
total academic expenditures devoted
to applied research amounted to only
one-tenth of the national applied re-
search tnlal bv 1977, When mmpared

ducl of basu: researchi this small frac.=
tion devoted to applied research by
universities is placed in better per-
speclive.

the federal role
The symbiotic r" inship that exists
tadav bE‘[WEPﬁ th( | ruerrd L,overnmenl

had its rcmts in F‘resldennal mmanves
at the end of World War II and cul-
minated in the creation of the Office uf
Naval Research in 1946 and NSF

sienee Foundation's Survey
penditures at Universities

of Seientilic and Engineering
and Colleges, annual series,
¢ ahsence of a reliable R&D cost index, the
nal praduat (GNP} implicit peice deflator
t 10 convert current dallars into constant 1972
dollars. The GNP deflator can only indicate approximate
changes in cosls of R&U perfurmance.
*Nativnal Science Foundation, Nuational Patterns of
' 18: Fumds & Personnel in the United States,
79 [NSF 78-313] [Washingion, D.C: U8,
Government Printing Office. 1979), wahle -2, p. a0

ERIC

Aruitoxt provided by Eic:

== Cyrrent dollars

§~ weess Constant (1972) dallars?

Development ~,

1950. This was the beginning of large
scale Federal efforts to channel Federal
resources into university research lab-
oratories, thereby slrenglhemng basic
research through the use of public funds.
In 1953 when the first NSF nalional
data collection effort began. universi-
ties reported the expenditure of $110
million for basic research. of which
$73 million, or 66 percent, came from
Federal sources. In 1977 the Federal

== Current dollars
=== Constant (1972) dollars?

7ii----i-.ij.!-!--i’;!i’ﬁ .

Average annual rates of cha nge,
_FY 197277

i:u’f rgﬂ(

Total

Fedural
Non:Federal

10

Government disbursed $2.0 hillion to
universilies, or 71 percent of their $2.8
billion basic research funding. For a
discussion of institutional and Federal
agency reporling concepls, refer to the
technical notes on page 24.

Federal funding of all academic R&D
aclivities grew modes(ly between 1972
and 1977 in real-dollar terms, up only
4 percentoverall, for an average of less
than 1 percenl per vear (appendix table
B-4 and chart4). During this period, the
proportion funded by Federal sources
changed little, ranging between 67 per-
cent and 69 percent (appendix table.
B-5). In the midsixties. however, the
Federal role was more substantial;
agencies supported over 73 percent of
all academic R&D activities.® The

lowered Federal sharein the seventies
was acﬁumpanied b}' a rising Conlri—

uf }ederal fundmg in re,alédgllaz terms
hélwgen 19?2 ;md 1677, Suppﬂfl from
[hE largest cnmpunenl (38 perzent)i
with State and local governments pro-
viding the next largest portion (28 per-
cent). Foundations and industrial firms
together accounted for another 25 per-
cent in 1977, Industrizl R&D support
to universilies rose at the fastest pace
of all non-Federal supporters of research
and development, followed closely by
growth in institutional support. Because
of the rising support levels from other-
than-Federal sources real net growth
in total academic R&D expenditures
during 1972-77 amounted to almost 7
percent, or more than 1 percent per
Veur,

fields of science

Both total and federally financed
R&D expenditures grew in every major
area of science between 1972 and 1977
excepl for the interdisciplinary cate-
gurv "nlher SfiEﬂCES n.e.c. " Bolh lhe
the same R&D gruwlh paltern. both
fields expanded in current-dollar terms

f gies, Fiscal Year 1977
es) (NSF 78-311) (Washington,

1.6, 20550, 1978), tahle 13-4, p. 2,
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g
and the physical s:iences, received

only 12 perrentand i1 petcent, res

tively, of ue 1977 R&2) funds, and the

o
Ly
=
17}
&

Z percenl.

In 1977 the physical + :iences
firetin terms of the pe:ventage Qf Fed-
cral s upp art receivad. and the social
last (chart &},

1Cr

lnglﬁléf‘m c:fcurrén dollars between
1972 and 1977, privately controlled insti-
lutions Isg ec ] in real :
outlays (espendis table B-7 and chart 7).
The 1-peicent pervearave n
contrasted with the an
percent per year by pub
The relaiive magmtude of pub
tution R&D spending also rose,
percent of the lotal in 1972 to 65 per-
cent in 1977,

In spmﬂ of thls in
partinn 3 rese h

scoportion of R&D funding to private
nstitutions (78 percent) t
puhlu institutions (61 percen

) )

4 'rlunl paltern inthe five years studied

ldppt,nm:vc table E and chart 8). Also,
rform

si’lerably higher in public institutions
{ rCun

’t doilars
tant (1972) dollars

Constant

Private

1.3%

8
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land-grant colleges. In contrast, pri-
vate institutions conducted a higher
percentage of biological and medical

publiz contral.

geographical distribution

~ In 1977 every geographical division
in the United States expanded its aca-
demic R&D level over the 1972 total
{charts 9 and 10). The Pacific States
moved from second place in 1972 to
first in 1977, spending nearly $300 million
more (appendix table B-9). In relative
terms, the highest growth rate accurred
in the West and East South Central
Divisions and the lowest in New
England. In spite of their low growth
rate, the New England States reported
the highest percentage of Federal R&D
support to their institutions of higher
education (appendix table B-10). Pacific
States ranked next in the share of Fed-
eral funds received.

California and New York together
accounted for about one-fourth of the
Nation's academic R&D spending in
1977, about the same fraction asin 1972,
These two States also accounted for
-one-fourth of the Federal dollars. R&D
expenditures by institutions in Texas
nearly doubled in five years, the highest
growthrate of any of the 10 leading
States.

impact of federal policies on
institutional concentration

The effects of Federal R&D funding
policies that were inaugurated in the
midsixties have been analyzed in a
recently completed NSF sponsored
study.” A 1965 Presidential directive to
agency heads called for *'. . . the main-
tenance of outstanding quality in sci-
ence and engineering education in those

acknowledging at the same time that
", . . ton few institutions in too few
areas of the country . ..” receive such
funds.” The NSF study showed that in

George | Nozicka, "Federally Funded Research and
Development at Universities and Colleges. A Distributional
Analysis” NSF yrant number SRS 77-20867 {Washington,
D.C.: Mushman Associates, Inc., 1979.)

*President Lyndon B. Johnson, directive entitled,
“Strengthening the Academic Capability for Science
Throughout the Nation,” 1965,

Chart 10. R&D expenditures
by State
(Millions

Mountain Aast | s
$248 West North Centi

§3z2

/Y
Pacific?
$752

West South Centra
SOURCE: National Science Foundation $319

neludes Alaska and Hawall
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niversities and colleges
1977

ars) New Englar
$403

East North Central

o Middie
W Atlantic
o $697

™ South Atlantic

3 $535
S \ Cutlying
South Central Areas

$141 $15 million
B $100 million and over

B $50 to $100 miltion

7 $25 to $50 million

1 Less than $25 millien



1950 one-half of all Federal academic
- research funding was concentrated in
_only 11 universities; by 1977 the num-
- ber had increased to 30 institutions.

The growth in Federal science fund-
ing of the sixties provided the favora-
“ble climate needed for adhering to
these two simultaneous distributional
objectives—maintaining excellence of
- major research performing institutions
and wider geographic dispersion. In
the seventies, however, a period of cur-
tailed growth in Federal support of
academic R&D activities made trade-

of decentrallzatmn and cuntmued sup=
port of centers of research excellence.

Empirical evidence derived from
data reported from 1973 through 1977
by 274 doctorate-granting institutions
on NSF's survey of R&D expenditures
confirmed the stability of distributional
patterns for both federally funded and
nonfederally funded R&D expendi-
tures" (chart 11). Between 1973 and 1977,
the period examined by this special
study, the 10 leading institutions in
terms of Federal R&D funding received
about the same proportion of fuisds each
year, ranging between 24 percent and
26 percent (appendix table B-11).
Together, the leading 100 institutions
received just over 86 percent each
year. Non-Federal funding paralleled
the distributional pattern of Federal
funding. The study also found that no
significant differences exist between
fields where researchis ugaally capital
intensive and those where itis not. This
high degree of stability indicates that
the primary goal of Federal agencies to
maintain support for leading research
performers was met during 1973-77, as
the relative amount of federally funded
R&D expenditures remained virtually
unchanged in real dollars.

capital expenditures for
research, development,
and instruction

In 19?? universiiiés invesied over

of equipment devuted to research,

*National Science Foundation, Expenditures for Seientific
\ctivi ul Universitics and Colleges, np. cil., table
a2, .42,

*Nozickad, op. cit.. tables 14 through 23,
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~ Top 100 in Federal funding
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development, and instruction (appendix
table B-12 and chart 12). In addition
to this amount, purchases for research
instrumentation and smaller items of
scientific equipment are often made
out of current R&D accounts related
to specific projects rather than from
capital funds. Findings from a recent
NSF survey of the Higher Education
Panel estimated that Ph.D.-granting
institutions spent about $247 million
for scientific research equipment out
of their current R&D project funds in
fiscal year 1978 and approximately $33
million from R&D plant funds.' Other
Feciera] e’fftxrts at détérmining ihe
equnpment have begun thraugh ihe
addition of an “optional” data item that
has been added to the Survey of Scien-
tific and Engineering Expenditures at
Universities and Colleges, FY 1979. This
survey is designed to provide NSF with
the beginnings of a data system to mea-
sure, f'm the first iime the leve] Df
search equipment paid for out of current'
fund accounts.

The 1972-77 period was marked by
considerable fluctuations in the amount
of capital investment by universities
and colleges from year to year. The
period closed at only a slightly higher
level than five years earlier. The effects
of inflation in the seventies nullified
this nominal growth,

Although Federal agencies have
established a prominent role in the
support of current R&D expenditures
within universities, they have exhibited
a much lower profile in the financing
of capital outlays. Federally financed
expenditures for new construction and
modernization of existing instruction
and R&D facilities amounted to only
$195 million in 1977, down from $239
million in 1972. The proportion sup-
ported by the Federal Government has
ranged from its peak (32 percent) in
1968 to its lowest point (20 percent) in
1977."

"lrene L. Gomberg and Frank |, Atelsek, “Expendilures
for Scientifie Research Equipment at Ph.D. -Granting
Institutions, FY 1978, lhg'mr Education Panel Report
Nuo. 47 {Washinglon 1).C.: American Council on Edueation,
April 1940.)

"Hased on National %mencrﬂ l-numhimn s huf\rE} of

andl Colleges. annual serigs.



Recent Federal efforts toward correct-
ing the sliding capital outlays reported
by universities have stressed an in-
creased sharing of existing equipment,
the encouragement of better methods
of determining current inventories, and
improved university accounting systems
to set aside adequate funds for main-
tenance and replacement. New regula-
tions instigated by the Office of Man-
agement and Budget (OMB) calling for
revisions in the method of calculating
indirect costs have taken effect in 1980
and could be effective in encouraging
these improved management controls.

Of the total outlay for buildings and
equipment related to instruction and

concentrated in 100 of the 539 institu-
tions surveyed, and the 50 leading cap-
ital investors accounted for 69 percent
of the total. This intense commitment
of resources by so few institutions can
be more readily illustrated through an
examination of the degree of concen-
tration in fields of science. Two-thirds
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of the total 1977 investment went for
facilities devoted to the life sciences,
almost $645 million. Of this amount,
$456 million, or 71 percent, was spentl
by 42 of the 50 leaders, those associated
with medical schools and health sciences
centers that embarked on extensive
building and renewal projects. The
heavy capital outlay in the life sciences
amounted toover $3.5 billion of the $5.6

trai’ .d far behind in capital expendi-
tures, with the mathematical and com-
puter sciences receiving the least em-
phasis (chart 13).

Publicly controlled institutions
invested more heavily in capital facili-
ties and equipment than did private
of the total outlay in 1977, slightly less
than their 73-percent share in 1972
(appendix table B-13). Federal agencies

~distributed 61 percent of their capital

expenditures support to public insti-
tutions in 1977, down from 67 percent
five vears earlier.
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characteristics,
1973-78

The NS¥ survey of academic em
ployment of scientists and engineer
described in this report defines pro-
fessional employees of institutions of
higher education as those working at
a level that requires at least a bachelor's
degree. Personnel considered scientists

L7,

and engineers are faculty members,
postdoctorates, and all other profes-
sionals working in S/E disciplines,
including research administrators.

In the 5-year period analyzed, January
1973 through January 1978, academic
institutions have added an average of 3
percent more scientists and engineers
‘0 their employment rolls each year.'
Che number of professionals employed
‘ull time rose at an average annual
‘ate of 2 percent and part-time employees
it three times this annval growth rate
chart 14). This period of expansion
loctorate recipients in science dis-
iiplines, the pool from which many of
hese academic employees were drawn,
vas on the wane (appendix table B-14).

"Hased un National Science Foundation’s Burvey of
cientific and Engineering Personnel af Universities
11l Colleges, annual series.
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A 7-percent drop in newly earned doc-
torates in all S/E disciplines was re-
corded between June 1972 and June 1977,
and in three fields, engineering, the
physical sciences, and mathematical
sciences, the 5-year decline reached
25 percent' (chart 15). In these same

I

Full time —__

“Average annual rales
of growth, 1973-78

Totat

Fuli tima
Part tims

™~ Part time

% ficand
rnng employment

three fields, however, academic em-
ployment grew, an indication that de
mand for doclorale recipients in these
fields has been steady in the higher

taneous reduction in supply. The life
sciences employed the greatest num-
ber of scientists in academic institutions
in 1978 and was the field most often
chosen by 1977 doctorate reéipients.
The social sciences ranked second in
both employment and field of doctorate
received. Psychology ranked third in
numbers of Ph.D.-holders but sixth in
employment size; environmentalists
ranked lowest in both measures.

The life sciences and social sciences
each accounted for nearly one-fourth
of the total net growth of 41,600 academic
scientists and engineers during 1973-78.
Mathematical and computer scientists
represented another one-fifth of the
total growth. Expansion on a national
scale in the doctoral labor force in
these same three broad fields was pro-
jected by NSF through 1987 to a total of
47 percent (life sciences), 55 percent
(social sciences), and 40 percent (mathe-
matical and computer sciences)'

" National Science Foundation, Projections of Science
und Engineering Doctorate Supply and Utilization, 1982
und 1967 [NSF 79-300) (Washington, D.C.: US. Government
Printing Uffice]. table 4, p. 5
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5 and chart 16). An
:owth was projected
orate-holders in the
) 64 percent.

tatus

1ic S/E employment
percent per year
1978, a significant
dent between the
|-time und part-time
rarly 17,000 more
ploved in 1978 than
: of 35 percent. An
*of full-timers was
heir rate of growth

was conside rably slower, up 11 percent
during 1973-78. This employment pattern
of professional scienlists and engineers
followed closely that of instructional
staff in all institutions of higher educa-
tion in all fields—the number of full-time
instructors or above was projected by
the National Center for Education Sta-
tistics to rise by 16 percent between
1973 and 1978, while part-time instruc-
tional staff was projected to rise by 56
percent.'”

Scientists and engineers employed

d Wellare, National
Cent rojections of Educntion
Slutistics o 1186- V nglon. 13.C.; 115, Government
Printing Office], table 22, p. 67.

16

on a full-time basis represented 79 per-
cent of the academic employment total
in 1978, down from 82 percent in 1973
(appendix table B-16 and chart 17). This
slight shift away from full-time into
part-time status occurred in every field
of science except the life sciences, where
the ratio remained the same in both
vears. The pervasive nature of this
movement into part-time employment
may indicate that some institutions were
gradually reducing the ratio of full- to
part-time employees in order to effect
economies in salary payments and fringe
benefits, such as retirement and health
insurance plans, and in anticipation of
future reductions in both undergraduate
and graduate S/E enrollment. A recent
study of the overall academn‘: labor
market revealed that *'. .. the supply of
part-timers is prohably larger than that
of full-timers, both because academic
employers can draw on persons with
full-time jobs to teach an occasional
evening or off-hours course, and because
part-timers can be hired with a lesser
degree or with less experience than
full-timers, . """

The number of Ph.D.-holders em-
ployed by universities and colleges went
up 21 percent between 1973 and 1978,
and master's deg ree-holders rose by

pp. 1H4-195.



almost the same percentage, up 20
percent. The distribution of this growth
differed, however, when employment
status was examined. Ph.D.-holders
made up 83 percent of the netgrowthin
full-time employment, and master's
degree-holders made up 59 percent of
the part-time growth. Bachelor's-degree
recipients made up only 3 percent of
the 1973-78 employment growth, with
full-timers showing a net loss of over
2,000, offset by an increase of 3.400
part-timers.

type of activity

Two different collection methods
have been employed by NSF to measure
the change in level of academic em-
ployment of staff holding teaching and
research appointments. To measure the
amount of effort devoted to these activ-
ities the NSF personnel survey has used
both a “primarily employed" and a
“full-time-equivalent” (FTE) concept
during the period studied. The former
method requires institutional respond-
ents to classify their professional staff
accardiﬁg to th they spent the mﬁiaf
teachmg. ‘research and developmem.
orany other S/E activity. The alternate
method using FTE scientists and engi-
neers converts the headcount data into
the approximate time or effort Spent in
each of the three functions. On a “pri-
marily employed’ basis, both teaching
and research staff increased at about
the same percentage between 1973 and
1978—18 percent and 17 percent, respec-
tively (appendix table B-17). By moving
to an FTE basis for measuring time spent
in these activities, however, institutions
reported that the number of FTE sci-
entists and engineers involved in R&D
efforts rose at a faster rate than did
those in teaching, up 22 percent com-
pared to 14 percent. This finding is
supported by data provided from a
biennial NSF sample survey to deter-
mine the characteristics of doctoral
scientists and engineers. Individuals
surveyed reported a higher growth rate
n their R&D involvement, up 38 percent
setween 1973 and 1977, compared to
heir teaching activity, up 13 percent
appendix table B-18).

The increase in R&D activity noted
tbove is directly related to the rise in

ERIC

Part time

N Full time
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academic R&D expenditure levels dis-
cussed earlier. This trend toward
heavier emphasis on R&D spending by
universities has been shown to affect
the type of appointments being made.
In arecentstudy of the causes under-
lying the 3-percent per year growth
pattern of all academic scientists and
engineers, NSF staff visited 14 public
and 9 private doctorate-granting uni-
versities to examine the nature of this
employment expansion.'”” Among its
other findings, the study determined
that growth in sponsored research fund-
ing is beginning to influence academic
recruitment practices. A shift was noted
to an increasing use of doctoral research
staff and short-term appointees that
were hired for specific research projects,
especially in major research universi-
ties. The ability of these scientists and
engineers to obtain outside support was
found to be the major determinant in
the hiring of such researchers.

~ Another study conducted by the

¥ National Science Foundation, Employment Palterns
of Acud Scientisis and Engineesrs, 1973-78. (NSF 80-
314] in press,
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National Research Council {NRC) in
1978 determined the characteristics of
nonfaculty doctoral staff, and it con-
cluded that this group, while an important
segment of the academic community,
represented only 3 percent of all doctoral
scientists and engineers employed in
academia in 1977 and that more than
one-hall were employed in the bio-
sciences and physics.'" This relatively
small component of the academic staff
may become more significant as the
research enterprise grows in complexity.
The study noted that **. . . The large,
complex research projects . .. require
leng-term staff with specialized skills
who can devote their full-time energies
to specific tasks . . ." without the dis-
traction of teaching responsibilities. If
academic R&D expenditures continue
to maintain the momentum exhibited
during the 1972-77 period, doctoral
research staff without faculty rank will
provide an invaluable resource for R&D
performance. [n addition, postdoctoral
utilization will probably continue to
increase even though these research
appointments are usually considered
to be temporary. The number of post-
doctorates grew at twice the rate of
increase observed for all other types of
academic S/E employees between 1974
and 1977,

These findings are reinforced by
several other studies—one funded by
NSF and conducted by NRC and another
at Harvard University. NRC assessed
the nature and magnitude of future
declines in openings in all universities
for new faculty and found that ". .. in
the absence of . .. policy intervention,
there will be a substantial and sustained
decline in openings for newfacultyina
number of science and engineering
fields. This decline stems from two key
forces: (1) An absence of growth in total
faculty size, resulting from low present
growth and projected decreases in col-
lege and university enrollments and a
comparatively steady level of research
funding; and (2) low rates of retirement
of present tenured faculty, resulting
from low rates of faculty growth during
the 1940's and 1950's compared to the
1960's, and from changed laws affecting

" National Research Council, Commission on Human
Rusourcas, “Nonfaculty Dectoral Research Siaff in Science
and Engingering in United States Universities™ {Washington,
[2.C.. 1978.)



retirement policies . . ."'" These same
fsctﬁrs were slsa citsﬂ in the Hsrvsrd
difference in the effects demography
wﬂl have on major research universities

“which tend to have strong student
markets relative to the rest of higher
education . . ." and concluded that
“major research producers will not be
among the worst affected by the im-
pending decline, but the impact that
some of them will feel is likely to be
significant .. .=

type of institution

Of the net growth of 41,600 scientists
and engineers employed in the academic
sector during 1973-78, nearly three-fifths
joined doctorate-level institutions, which
showed a 2.7-percent annual rate of
growth (appendix table B-16 and chart
18). The key role played by doctorate
institutions in the overall employment
growth pattern can be traced to their
ability to continue.to draw support from
State legislatures or to have ready access
to large endowment funds. Also, student
dsmsnd is likely to remain strong in
* major established universities, both
public and private, where the reputation
for quality has been strong over the
years. The heavy concentration of re-
search in doctorate institutio.., also
explains their prominence in the
growth of academic employment, They
accounted for 22,500 of the 31,200 FTE
scientists and engineers added between
1973 and 1978 (72 percent). And those
FTE's employed in doctorate institutions
in R&D activities accounted for 45
percent of the total FTE growth during
1973-78.

An even higher rate of employment
growth occurred in master’s institutions
than in doctorates, up an average of 6.4
percent per year during 1973-78. These
institutions accounted for 25 percent of
the net growth during this period, em-
ploying a total of 39,200 scientists and
engineers by 1978. Another 21 percent

¥ National Research Council, Commission on Human
Resources. Hesearch Excellence Through the Year 2000:
The Importance of Mainlaining a Flow of New Faculty
Into Academic Research (Washingion, D.C., 1973). p-i.
*Robert E. Klitgaard, “The Decline of the Best?" An
Analysis of the Helationship Between Dec Enrollments,
Ph.D). Praductions, and Hesearch (Eﬂmhrldgs Mass.:

Harvard Univ,, May 1979.)
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of the net addition to academic employ-
ment occurred in 2-year and nonscience-
degree-granting institutions together,
growing at the rate of 4.8 percent per
year. Only the bachelor’s-level institu-
tions recorded a dropoff in employment,
averaging 1.5 percent per year.

The employment “mix" of full- to part-
time scientists and engineers changed
considerably between 1973 and 1978 in
master's-granting institutions and those

Full time Part time

granting 2-year and nonscience degrees
(appendix table B-16 and chart 19). The
rise in proportion of part-timers in these
institutions suggests a sharper curtail-
ment in hiring of permanent employees
and an increasing dependence on short-
term and transient appointments. A
vs:i @ig reasons bshind this insrsassd

tirms of hzghsr sducahsn has surfaced
in recent studies of this aspect of the
academic labor market. The high rate
of growth in S/E employment at 2-year
institutions particularly was confirmed
in studies of salary differentials between
full- and part-time employees in all
fields. One suchstudy found that*... A
larger proportion of part- hmers are
hired at two-year institutions than at
any other institutions of higher educa-
tion. Strmgsnt pressures to kssp tultlon

clients which thsss institutions serve
and limited State and private funding
make the hiring of less costly faculty an
attractive option; increasing enrollments
and fairly high turnover rates provide
these institutions with the opportunity
to increase the number of part-timers
without causing substantial dislocations
of full-timers. . ."*' A warning signal
has been raised about the future in
another study that concluded that . . .
In the absence of a set of well-defined
skill levels for part-timers, those institu-
tions which employ part-timers without
an appropriate system of incentives may
experience a lesseningin the quality of
their educational offerings. . ."*

sex of full-time scientists
and engineers, 1974-78

In 1978, men represented 84 percent
of the full-time scientists and engineers
employed in universities and colleges;
in 1974, when data on sex were first
collected in this series, they accounted
for 85 percent, an almost imperceptible
difference. This percentage, however,

was considerably higher than their

B Hachara Tuckman and Howard P. Tuckman, "Sex
Liscriminalion Among Part-Timers at Two-Yesr Instilutions
of Higher Edueation.” paper funded by the Ford Foundation
under agrani (o the American Association of University
Professors, 1974,

#Huoware P. Tuckman ond Jaime Caldwell, “The Reward
Structure for Part-Timers in Academe,” paper funded
hy the Ford Foundation under a grant to the American
Association of University Professors, 1979,




75-percent representation in all full-
time instructional faculty positions in
academic vear 1977-78.% ]
Inspite of the relatively insignificant
change in the proportion of women
employed full time as scientists and
engineers between 1974 and 1978, they
accounted for 29 percent of the net
growth of all full-time S/E employment.
Also, an examination of the increase in
the number of male scientists and engi-
neers employed full time in academia
between 1974 and 1978 showed their
annual rate of growth to be slower than
that of women, 2 percent per year
compared to 5 percent per year, which
was evident in every major field
(appendix table B-19 and chart 20). In
the entire national pool of scientists
and engineers, this pattern also
prevailed—the rate of growth in th..
U.S. total of women scientists and engi-
neers outstripped the growth rate of men
between 1974 and 1978* (appendix table
B-20 and chart 21}. In contrast, men's
B Jewarin
Center for Edu
and F }

¥ Mational %ei
Engineers: 1978 (D ed Statistical Tables) (NSF a0-304)
{Waushington, .C., 1980}
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of women scientists and engineers in
each of the years 1974, 1976, and 1978
{appendix table B-21 and chart 22).
The pattern of increased participation
of women employed full time in science
and engineering in academia as de-
scribed here does not reflect all of the
realities of the job market. Salary
differentials betlween men and women
exist in all sectors of the economy and
in some fields the gap is widening. In

1974.76
l 1976.78

any discussion of comparative salary
levels, however, it is important to look
at the difference between entry level
and experienced level salaries sepa-
rately. rather than at median annual
salaries alone, which are not as sensilive
an indicator of differentials. Also, any
analyses of salary differentials related
to sex, to be meaningful, should take
into account as many of the factors as
possible that affect this dollar spread
between men and women: (1) The field
of science in which the comparison is
made; (2) the level of education attained:
(3) the age bracket; (4) the number of
vears in the labor force, or years after
the degree is earned; (5) geographic
area, whether urban or rural; (6] eco-
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nomic sector of employment, such as
Government, business, educational, or
nonprofit institutions, etc.; (7) type of
waork activity in which engaged, such
as teaching, research and development,
management of research and develop-
ment, or other activity; and (8) full- or
part-time status; and probably many
more relevant factors. Some of these
characteristics have been examined in
a current NSF study of sex and ethnie
differences in the Federal Government's
employment of scientists and engineers
that may help explain salary differences
in the academic sector.®
As part of a recent NRC study of salary
differentials, special tabulations from
the Survey of Doctorate Recipients
showed that at the full-professor level,
the dollar gap between men and women
- actually widened between 1973 and 1977
in three fields: chemistry, medical sci-
ences, and psychology.* At the assistant-
professor level, howaver, all of the
fields studied showed an improvement
in the equalization of salaries between
men and women doctorate-holders
during 1973-77, although men'ssalaries
were still slightly higher in 1977. Overall,
the average salaries of male doctorate-
holders in all sectors of S/E employ-
ment, including academia, averaged
$5.400 higher than their female counter-
parts, up from $3,600 higher in 1973.%7
An NSF-sponsored study-assessed job
access, positions, promotion practices.
and salaries of women holding higher
éducaliﬂn appuintments thmugh a series
The NSF graduate enrollment and em-
ployment surveys were used as the
primary data sources.** The NSF-
sponsored study noted that “the absolute
numbers of women scientists/engineers
may be increasing in some cases, but

=National Science Foundation, “Sex and Ethnic
Differentials in Employment and Snlaries Among Federal
Seientista and Engineers,” Heviews of Dato on Science
Hesources, Mo, 34 (NSF 74-323) (Washington, D.C.: U.S.
Guvernment Printing Office, Dec. 1979.)

*National Research Council, Committee on the Education
und Employment of Women in Science and Engineering,
Climhing the: Academic Ladder: Doctoral Wemen Seigntists
in f\;ﬁ:udr sme (Washington. D.C.. 1979], pp. 88-94,
nal Science Foundation, Characteristics of Dactoral
Scin ard Engineers in the United Slates; 1977 (Delailed
Statistical Tables) (NSF 79-308) {Washington, D.C., 1979). p. 4.

#CLire Hose, “The Study of the Academic Employment
unt] Craduate Enzollmant Patterns for Wamen in Science
ng" undar NSV grant numbers SRS 78-82705
27 (Loa Angeles, Calif.: Evaluation and
T'raining [nstitute, Dec. 1978.)
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the percentages are small and women
are still found in the lower ranks and
untenured positions of academe.” The
campus interviews also revealed that
competition for women scientists is
increasing from private industry, as are
the salary levels offered, and lhe number

grgwmg, Industr;al ]abs are becuﬁung
more plentiful, even for bachelor's and
master’'s degree-holders, so that the
pipeline that is providing a larger pool
of women could well be directed away
from the university setting and into
business and industry, if such demand
continues.*!

minorities, 1973-77

The biennial Survey of Doctorate
Recipients conducted for NSF by the
NRC provides some perspective on the
minority employment picture of doctoral
scientists and engineers in the Nation
as well as in academic institutions.*
Results from this sample survey show
that the total number of Asian doctorate-

#Tha szunnl Science Foundation estimated that
he total number of Ph.D.’s in the lahor force that is
expected to work in industrial R&D positions will rise
44 percent between 1977 and 1987, while those in faculty
positions will grow by only 11 percent. See Nalmﬂal
Science Foundation, Projections of Science and F
Daoctarate Supply and Ultilization, op. cit., p. viii.

*Mational Science Foundation, Charucteristics of Doctoral
Scientists and Engineers in the United States, op. cil.,
tahle B-6 and revised data for 1873,
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holders employed in S/E fields in all
economic sectors rose between 1973 and
1977 by an estimated 63 percent (appendix
table B-22). This high rate of growth
had very little impact, however, on Asian
representation in the national totals of
all doctoral scientists and engineers.
The 15,700 Asians holding Ph.D.’s in
science and engineering in 1977 repre-
sented only 5 percent of the total, up
only slightly from their 4-percent share
reported four years earlier. The number
of blacks holding §/E Ph.D.'s grew at
about the same rate as whites, 27 percent
and 25 percent; respectively, but black
rzpresentation was lower than that of
Asians, less than 1 percent of all S/E
doctorate recipients in both 1973 and
1977 (about 2,800 of the 303,300 total).

The academic sector employed less
than one-half of the Asian doctorate
recipients as scientists or engineers in
1977, nearly two-thirds of the black
Ph.D.-holders, and over one-half of the
white doctorates. Considerable variance
was observed among whites, blacks, and
Asians in their field of academic employ-
ment. Only in the life sciences did they
exhibit equal representation—about 30
percent of whites and blacks and 32
percent of Asians were employed in
life science disciplines in universities
and colleges {appendix table B-23 and
chart 23). Engineering attracted a higher
percentage of Asians than blacks or



whites; the social sciences and psychol-
ogy employed a higher percentage of
blacks than whites or Asians. These 1977
distributional patterns were about the
same as in 1973,

This same survey of doctorate recipi-
ents provides data on median annual
salaries of doctoral scientists and
engineers employed in the United States
according to race. In 1973 there was
little measurable difference in salaries
among white, black, and Asian doctorate-
holders. By 1977 a discernible gap had
developed—whites received about 8
percent or $1,800 more per year on the
average than did blacks or Asians.

Another source of data on minorities
concerns the entire U.S. labor force of
scientists ancl engineers and shuws a
and 1978, the years for whu:h data are
callecled lhrnugh the Scienufic and
System [STPCS) develupgd by NSF fn:m
three separate data bases." The national
estimate of S/E employment patterns
show that the 114,100 minority scientists
and engineers in the U.S. labor forcein
1978 represented a 15-percent increase
over the 1974 total. In spite of this rise,
their representation in the entire S/E

¥ Nativnal Seience Foundation, 11.S. Scientisis and
Engineurs. op.cit.

labor force remained at about the same
level in 1978 as in 1974—just over 4
percent (appendix table B-24).

The unemployment rate estimated for
blacks in S/E fields in 1978 showed a
decided improvement over the rates
estimated in 1974 and 1976 and matched
that of white scientists and engineers
at about 1.5 percent. Asians and other
minorities also exhibited lower unem-
ployment rates in 1978 compared to 1976
(appendix table B-25 and chart 24).

postdoctoral utilization,
1974-77

While data on S/E postdoctoral
appointees are not separately identifiable
on the NSF Survey of Scientific and
Engineering Personnel Employed at
Universities and Colleges, their charac-
teristics and suppert patterns can be
derived from another data source, the
NSF Survey of Graduate Science Student
Support and Postdoctorals. This depart-
mental survey of graduate S/E programs
has pruvided pnsldnclural data fmm

period fall 1974 lhraugh fall 1977, whn;h
isconsidered equivalent tothe January
1975 through January 1978 collection period
of S/E employment survey statistics.

Findings from the postdoctoral survey
indicate that the total number of personnel
holding these appointments grew at twice
the rate shown by the total academic
S/E employment population in com-
parable years (appendix table B-25 and
chart 25). While the total number of
postdoctorates in fall 1977—19,700—
represented only 6 percent of the 306,500
scientists and engineers reported as
employed in the academic sector in
January 1978, the size of the postdoctoral
pool grew a total of 18 percent in four
vears while all other academic employees
grew at only one-half this rate. The highest
rate of postdoctoral growth occurred
between 1976 and 1977.

Postdoctoral employment rates should
be compared not only with those of other
academic scientists and engineers but
with utilization patterns of both graduate
research assistants and new S/E doctorate
recipients. In 1977, for instance, the ratio
of full-time students holding research
assistantships to postdoctoral appointees
in doctorate institutions was over 2to 1
at the total level. This pattern varied
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considerably, however, by field of science.
For example, the social sciences utilized
research assistants at the highest ratio
of any field—14 students to 1 postdoc-
torate. This minimum usage of .post-
doctorates matched the relatively low
standing of the social and other inter-
disciplinary sciences in terms of aca-
demic R&D expenditures in fiscal year
1977—only 9 percent of the R&D funds
of doctorate institutions was devoted
to these fields (chart 26). Employment
plans expressed by new doctorate
recipients in social sciences disciplines
in 1977, as reported on the NRC Survey
of Earned Doctorates, indicated that
only 6 percent desired postdoctoral
study in these fields on graduation; the
majority expected some other form of
employment within education institu-
tions.” In contrast, newly graduating
doctorate recipientsin the life sciences
indicated a much stronger preference
for postdoctoral study, 47 percent, than
for other types of employment. These
fields had the highest proportion of
academic R&D expenditures, about 56
percent in fiscal year 1977, and the
lowest ratio of research assistants to
postdoctorates, about 1 to 1,

In a related 1975 study that concentrated
on changes in the environment of graduate
education between 1968 and 1973, the
National Board on Graduate Education

~*National Research Council, Summary Reports, op.
cit., table 2,
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created profiles of 14 fields of graduate
study, including both S/E and humanities
disciplines, in order to look at the effects
of rapid shifts in public policy toward
graduate education.” As part of this
report, employment plans of new Ph.D.'s
from the NRC Survey of Earned Doclorates
were analyzed and several disciplines
were compared in conjunction with site
visits. For example, almost one-half of
the new doctorate-holders in chemistry
chose postdoctoral positions in academic
institutions in 1973, up from 28 percent
in 1968. This type of appointment was
found to be almost mandatory for students
expecting faculty positions in chemistry.
In contrast, industrial jobs in chemistry
were listed far less frequently in 1973
than in 1968 as first position preference—21
percent compared to 38 percent. In
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describing the trade off between pre-
doctoral and postdoctoral employment
hy institutions, the report stated that

. Many professors . . . shifted support
in lheir project grants from predoctoral
researrzh assis'ams to full lime pasld@cloral

of pﬂsldm:lcnril pos;tmns. .. In addltmn.
some departments were able to combine
several teaching assistantship salaries
into one and change the position to
accomodate a postdoctoral student instead.
The report found that . . . the postdoctoral
appointment has become very diverse,
ranging from highly coveted opportunities
to work under eminent scientists to thinly
disguised and pumly paid teaching
appointments . . .”"—a conclusion
applicable to most disciplines. In 1977
these same characleristics appear to
be ingrained in the hiring practices of
universities, and the continued ulilization
of postdoctorates, especially in fields
where R&D expenditures are accelerating,
seems to be assured.

Postdoctorates receiving some form
of Federal support accounted for 69 percent
of the 1977 total, down slightly from 71
percent in 1974. The number receiving
Federal fellowships or traineeships, or
working on Federal research projects,
grew by 15 percent during the 1974-77
period, while those receiving other forms
of support grew by a total of 27 percent.
Between 1976 and 1977 a decided shift
in the growth pattern occurred that could
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account for this difference. The rate of
increase in federally supported post-
dncmrates dl‘DppEd sharply while the

on mher forms of supporl [appendnx
table B-27 and chart 27).

The working relationship that develops
in a university research community can
be illustrated further by an examination
of the growth trends in postdoctoral
appointments, graduale research assist-
ants, and academic R&D expenditures
in terms of the sources of support received.
The 15-percent overall growth in post-
doctorates receiving Federal support
between 1974 and 1977 occurred simul-
taneously with a 13-percent overall rise
infederally supported graduate research
assistants and a constant-dollar rise of
6 percent in Federal R&D funding to
doctorate-granting institutions. For each
of these indicators of Federal research
supporl, the rate of growth decelerated
bpl'WEen 1976 :md 1977, bul nnt enough

arkedly.

The extent of the influence of foreign
postdoctorates on the academic employ-
ment scene has not been measured
comprehensively since 1967, when the
NRC conducted a survey of the charac-
teristics of postdoctorates on a national
scale.* The 1967 study revealed thal 81

ch Coucil, The Invisible University

[Washington, [3.C., 1969), tables 5 and 27.



percent of all postdoctorates in the United
States held academic appointments; the
remaining 19 percent were distributed
among nonprofit institutions, the Federal
Government, and private industry. In
academic institutions, 49 percent of the
postdoctoral appointees in 1967 were
from foreign countries. In 1977, when
NSF collected data on foreign post-
doctorates for the first time, the proportion
employed in graduate S/E disciplines
of doctorate-granting institutions amounted
to only 32 percent. Of the 6,200 foreigners

ERIC
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employed as postdoctorates in universities
in fall 1977, over 3,500, or 57 percent,
were assigned to life sciences departments,
considerably below the U.S. citizen
percentage of 70 percent in these same
departments. In contrast, in engineering
and the physical sciences postdoctorates
from abroad constituted a higher per-
centage than did U.S. citizens (appendix
table B-28).

While the number of postdoctoral
positions in science and engineering
has risen 18 percent in universities

between 1974 and 1977, along with
professional 5/E employment at all levels
in academic institutions, there are
indications of a shrinking personnel pool
from which these new postdoctoral
appointments are coming, as discussed

earlier. The number of doctorate recipients
in science and engineering dropped from
19,500 in June 1972 to 18,300 in June
1977, or by nearly 7 percent.

® Mutivnal Research Council, Summary Reports. op.
cit.. table 1.
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general
characteristics,
1974-77

Paralleling the growth pattern of current
expenditures for academic research and
development and employment of scientists
and engineers, enrollment of graduate
students in 8/E programs also rose in
the period 1974-77. This section presents
a statistical portrait demonstrating the
factors at work that influenced the size
of the graduate science student pool
during the years for which the data from
a compatible data base exist.” The two
previous sections examined six years
in the midseventies; the following analysis
concentrates on only four years, 1974
through 1977, because of the limiting
features of data on the earlier years’
population, as described in the technical
notes.

The cyclical patterns of growth and
retrenchment in graduate science
enrollment that have characterized this
population since the sixties are influenced
by complex interacting forces; no single

*Hased on National Science Foundation's Survey of
Graduate Science Student Support and Postdoctarals,
annual series heginning in 1974,
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| Science and

engineering®
28%

In graduate

element is responsible for the many
directional shifts that take place and
no causal relationship can be traced to
any one factor. Job market conditions,

efforts, tuition costs, the draft, demo-
graphics, personal taste—all play a role
in individual, institutional, and govern-
mental decisionmaking: The size of the
S/E enrollment pool at the graduate

This section will present descriptors of
the characteristics of this group and
some of the faclors that determine the
size of the supply from which the Nation's
scientists are drawn.

Since doctorate-granting institutions
enrolled about 85 percent of the graduate
science student population, accounted
for 98 percent of the R&D expenditures
of institutions of higher education, and
employed 68 percent of the scientists
and engineers, this section will concentrate
on the characteristics of these institutions,

enroliment and degree
patterns

The "mix" of science-to-nonscience
somewhat between 1974 and 1977
(appendix table B-29 and chart 28). In
the earlier year, S/E graduate students



accounted for 22 percent of all graduate
enrollment; by 1977, their share had
risen to 28 percent. During this time,
graduate enrollment in all fields de-
clined by 9 percent, so that in 1977 it
represented less than 10 percent of all
resident and extension enrollment, down
from 12 percent in 1974 (chart 29),
During a general period of graduate
8/E enrollment growth, academic
employment of scientists and engineers
in graduate institutions rose also. Master's
institutions added over 5,100 scientists
and engineers to their employment roles
(up 15 percent in four years), and doctorate
institutions added 18,900 (up 10 percent)
(appendix table B-30 and chart 30).
Even though undergraduate enrollment
grew in all fields between 1974 and 1977,
the total number of baccalaureates and
first-professional degrees awarded
dropped slightly; undergraduate S/E
degrees also dropped by 5 percent
(appendix table B-31 and chart 31). If
the addition of over 21,000 health science
degrees, however, were combined with
the loss of over 16,500 S/E degrees, the
net effect would be a 1-percent growth
in the 1974-77 period in bachelor's and
first-professional degrees in science-
related fields. The same would be true
of master's degrees—over 13,000 master's
degrees in health were awarded in 1977,
3,300 more than in 1974. When coupled

¥ Department of Health, Edueation-and Welfare, National
Center for Higher Education. Survey of Opening Fall
Esrollment in Higher Education, annual series.
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with the 2,500 more S/E degrees awarded,
overall growth in master’s degree awards
in science-related fields amounted to 9
percent. Only the number of doctorates
awarded declined in science, engineering,
and health fields, a slowdown that began
a year earlijer,

full-time graduate science
enrollment in doctorate-
granting institutions

In the 1974-77 period, full-time en-
rollment in graduate S/E fields rose a
total of 11 percent, a surge that took
place almost entirely between 1974 and
1975; the growth rate decelerated to an
average of 2 percent in each succeeding
year. Other signs of change were evident
in the relative share of those studying
full time, dropping from 74 percent of
graduate S/E enrollment to 71 percent.
In every major field, growth either slowed
markedly by 1977 or actually reversed
(appendix table B-32 and chart 32). To
better understand this “flattening out"
tendency, it is important to examine
the sources of support relied upon by
full-time students to discern an emerging
pattern.

federal support patterns

Federal initiatives to increase the
Nation’s supply of needed scientists and
engineers began to wane in the early
seventies with the realization that at
least a balance between demand and

__—All fields
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B-33). The aciual dropoff was even greater
in real terms. Two factors probably
accounted for the downturn in real
dollars—the erosive nature of inflation
and the funding lag between the time
the funds were obligated and the time
the funds were spent.

Thus, toward the end of the seventies
direct student aid from Federal agencies

the suppor! of graduate S/E students.
Earlier, in 1967, the height of Federal
visibility in terms of the relative share
of graduate S/E fellowships and trainee-
ships supperted, 73 percent of full-time
5/E graduate fellows-trainees depended
on Federal support.** By 1977, only 50
percent of these students received such

Graduate Traineeship Applieations for fall 1967, as reported
in Graduale Sci tudent Support and Manpower
Resources in Grdduale Science Edueation, Fall 1869
L1.8. Governmenl Printing
) and unpublished data from fall 1987 Graduale

financial aid through fellowships and
traineeships.

During the same period when Federal
dollars for direct graduate student aid

increased their indirect assistance to
students through the growth in funding
of academic research and development,
as shown in part [ (appendix table B-6
and chart 4). Federally financed R&D
expenditures at universities and colleges
rose an average of almos!t 1 percent per
year above the rate of inflation between
fiscal years 1972 and 1977, contributing
to the creation of a growing number uf
federally supported research assistan!-
ships. Because of this trade off between
direct and indirect support of graduate
science students, the net effect was a
turnaround in the total number of federally
supported students between 1974 and
1977. Doctorate-granting institutions

reported accelerating rales of growth

in each of these years, for an overall
rise in federally supported students of
5 percenl over 1974 totals (appendix
table B-34 and chart 33). Thus, the num-
ber of graduate S/E students receiving
some form of Federal support reached
50,300 in 1977, or 23 percent of the full-




time total. Even though R&D financing
by Federal agencies spurred such
growth, the Federal share of student
support in 1977 was still below that of
1971, when 31 percent received Federal
aid to pursue graduate work full time.+

The shift to fedsrallv suppﬂrtsd rssesrch

this farrn c:f aid was avsxlsbls to 42
percent of those receiving some form
of Federal assistance; by 1977, the
proportion had risen to 50 percent.
Concurrently, the use of fellowships
and traineeships by Federal agencies
for the support of graduate students
dropped from a 51-percent share of those
receiving Federal assistance in 1971 to
39 percent in 1977.

Past Federal policies toward student
aid were aimed at the direct su,. port of
graduate S/E students, while current
academic R&D funding policies affect
thsm indirscllv Nsw smdsm assistance

1974 were dssgnsd instead to slrsnglhsn
undergraduate education in all fields
through loans and grants programs
allocated on the basis of student and
family financial need. In particular, the
educational opportunity grants of the
Office of Education have resulted in a
wide dispersion of Federal obligations
to about 2,700 institutions of higher
education and reached nearly 2.9 million
students in 1977.%' These publicly funded
assistance programs have been budgeted
to reach over 3.2 million undergraduates
by 1981 at a cost of over $2.7 hillion that
year.

other sources of support

The 5-percent rise in federally sup-
ported students mentioned above, while
significant, was overshadowed by the
14-percent increase in students receiving
financial aid from ail other sources during
1974-77. Both institutional and State and
local government support rose, reaching

80,500 students in 1977, or 37 percent of -

the full-time student total. An even larger
gain in both absolute and relative terms

*National §(:|Em:e Foundation, Gruduate Student Support
and Manpower Resourees in Graduale Science Educalion,
Fall 1971 (NSF 73-34] (Washington, D.C.: U.S. Government
Printing Office.). p. 82.

1 0Office of Management and Budget, Appendix to the
Budget of the United States Government. Fiscal Yeor
1877, p. 350, and Fiscal Year 1979, p. 428, (Washington.
B.C.; U.S, Government Printing Office.)
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occurred in the number of students relving
on their own and their families’ resources
for grsduate [rsmmg Nsarlv 13,000 more
granlmg msulmmns in 1977 than i in 1974,
for an overall percentage gain of 23
percent that brought their total to nearly
69,000. With rising tuition and living
costs, as well as increasing interest rates
on educational and personal loans, this
high rate of growth in numbers of students
dependent on self-support showed signs
u. ;oring off.

mechanisms of support

In 1977 about 61 percent of the S/E
students enrolled full time received
some form of graduate assistantships,
either fellowships, traineeships, re-
search, or teaching assistantships, an
increase of 6 percent over the number
in 1974. Those sludents receiving all
other types of support, primarily self-
support. grew by 21 percent. Of all
mechanisms of support, fellowship and
traineeship-holders grew at the lowest
rate (only 2 percent), while research
asslslanlshlp holders rose by 11 percent,
fueled by the rise in academic R&D
spending discussed earlier (appendix
table B-35 and chart 34). Teaching
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assistantships were available to 5 percent
more students in 1977 than in 1974,

women in graduate science
programs

The increase in the number of women
preparing for careers in science and
engineering by enrolling full time in
graduate S/E programs has been rapid
between 1974 and 1977, up 37 percent to
a total of 63,700. Nearly 17,000 more
women attended graduale schools of
doctorate-granting institutions in 1977
than three years earlier. In contrast,
the net growth in the number of men
was up only 4 percent to 154,500,

In 1976 and 1977, men registered slight
losses, with a decline in graduate study
in engineering and the life and social
sciences between 1975 and 1976 and
another decline in psychology and the
mathematical and social sciences the
following year. Only the environmental

sciences showed an increase in male
graduate enrollment for three successive
years. For women, only one field,
mathematical and computer sciences,
showed a downturn between 1976 and
1977, but its effect on the total number
was slight (appendix table B-36 and chart
35).

by lhs gmwlh in lhs numbsr of S/E
doctorates they received between 1974
and 1977+ (appendix table B-37.) The
number granted to women rose from
14 percent of the total S/E doclorates
to 18 percent in a few short years, and
every field of science enrolled a larger
share of women in 1977 than in 1974. In
twcn areas, the sﬁvimnmsntsl and s«:cisl

was not sngugh o sffscl the tDtsl rise.

In parallel with this strong advance
in both graduate science training and
in doctorate-holders between 1974 and
1977, the number of women enrolled in
undergraduate programs in all fields
increased significantly, from 2.3 million
to 2.9 million, or by 26 percent. The
number of men rose at the undergraduate
level also but at a slower pace, up from

*“Nativnal Research Council, Summary Heparis, op.
il Junc 1974-June 1977, table 1.
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2.8 million to 3.1 million, or by 11 percent.®
In 1977 the life sciences drew the highest
proportion of women into graduate study
and the social sciences ranked next. In
terms of doctorate degrees awarded to
women, more were awarded in 1977 in
psychology than in any other field; the
life and social sciences were next in
order. In the 1978 labor force the life
sciences ranked first in the number of
women employed, followed by the
mathematical and computer sciences
{appendix table B-38 and chart 36).

foreign students
Although students from foreign

ClLlﬂll’lES represented Dnly 2 pert;enl

Dlled in all LJ S. institutions of
hlgher education in 1977, their numbers
havg grown by 52 percent since 1974.%
In graduate S/E programs, foreign students
en f‘ulled full time increased 16 percent

n the same period to a total of 37,000,
I spite of this rise, foreign students
accounted for only 17 percent of the
1977 full-time graduate science student
total, about the same proportion reported
by doctorate-granting institutions 10 years
earlier.”

Engineering ranked first in §/E enroll-
menlz:hmcebyfnrag ngraduate students
in 1977, as it did in each of the three
preceding years. For U.S. citizens, engi-
neering ranked third, behind the life
and social sciences. In every major S/E
field, institutions reported foreign stu-
dent gerth so that the total number in-

sed each year of the period. Growth
U 5. citizen enrollment slowed
markedly in both 1976 and 1977 after a
1974-75 surge, so that total percemage

—-m\

percent. ralsmg the 1977 total of U.S.
citizerns to 181,200 (appendix table B-39

Enrnllment dala recently made avail-
able on all nonresident aliens as re-
ported by institutions of higher education
to NCES showed an increase of 15 per-

l:.nrﬁllmunl in ngher E.[lut;;mun annual series.
*“Institute of International Education, Ope ors 1977/78,
A Report on International Educational Exchange [New
York, N.Y.. 1979], fable 1, p. 2.
#Based on unpublished data from National Science
Foundation’s Graduate Traineeship Applications for Fall
1967,
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ﬂ

nt between 1976 and 1978.* The impact

—cxf these students was greater at the

graduate than the undergraduate level,
and because of this trend, NCES pre-
dicts that colleges having graduate pro-

grams may be ina better pusumn to

20 percent of the national enrollment
total of all nonresident aliens, up slightly
from 18 percent in 1976, and was the area
in which the highest proportion of
bachelor's, master’s, and doctorate de-
grees was awarded in academic years
1975 and 1976.

Publicly controlled institutions enrolled

mght;es Engmeermg fields drew nearly

“*Department of Health, Education, and Welfare, National
Center for Education Statistics, biilletin entitled,

“Nonresident Alien Enrollments and Degrees are
Increasing.” [NCES 80-B05), March 19, 1980, based on
fall enrollment and compliance report of inslitutions
of higher education, 1976 and 1978.
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8/E students, institutions reported that
only 22 percent of foreign S/E students
relied on their own resources for support;
the institutions and Federal agencies
supported about 60 percent.*

pari-time graduate science
enroliment in doctoral-
granting institutions

In 1977 the part-time component of
enrollment at all levels of higher education
amounted to 40 percent; at the graduate
level, it amounted to a much higher
proportion, over 60 percent.* In the S/E

**National Science Foundation, Graduate Science

4-318) (Washington, D.C.: U.8. Government Printing
Office}, p. 57.

“Department of Health, Education, and Welfare, National
Center for Education Statisiies, Survey of Opening Fall

Enrollment in Higher Educalion, annual series.
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40%

Full time
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disciplines, however, only 29 percent
were enrolled in graduate departments
on a part-time basis, or about one-half
the share typicai of the graduate level
in all fields (appendix table B-40 and
chart 38).

Further differences were evident in
the rates of change between part-time
graduate enrollment totals and the number
in 5/E programs. Although part-timers
in all graduate fields declined in 1976
and 1977 and showed an overall loss of
15 percent, those in 8/E programs rose
for three successive years for a gain of
26 percent, reaching a total of 88,500
students by 1977 (appendix table B-41
and chart 39),

The life sciences accounted for 40

percent of this net growth, adding nearly
7,300 part-timers belween 1974 and 1977,
Much of this incremental growth occurred
in the health sciences, primarily in nursing
and preventive medicine. Students
employed full time in such health science
occupations frequently enroll for advanced
degrees on a part-time basis in order to
upgrade their credentials and attain higher
levels of certification. Engineering fields
accounted for 35 percent of the 1974-77
net growth in part-timers, with industrial
engineering showing the largest gain.
Several fields showed signs of a cutback
between 1976 and 1977, particularly the
physical sciences, down 5 percent, and
psychology and the mathematical sciences,
down 2 percent each.
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appendix a

techni

This report presents data that were
collected in three NSF annual surveys
of academic science resources cover-
ing the following time periods:

1. Scientific and Engineering Ex-

penditures at Universities and
Colleges, FY 1972 through FY 1977

2. Scientific and Engineering Per-
sonnel Employed at Universities
and Colleges, January 1973 through
January 1978

3. Graduate Science Student Sup-
port and Postdoctorals. Fall 1974
through Fall 1977

In terms of the reporii:: . riod of

respondents in these surveys, each
differs according to NSF survey concepts
and institutional recordkeeping prac-
tices. The R&D expenditure data are
reported according to established
institutional financial accounting prac-
tices. In most instances, records are
maintained on the basis of the institu-
tion’s fiscal year (i.e.. the year ending
in July or in October) or of calendar
years. The survey of scientific and
engineering (S/E) personnel is mailed
to respondents in January, but the date
that institutions use to supply data dif-
fers, depending again on established
practices. For many public institutions
with State repﬂrting requil‘ements the

Gamplled the prEt:edmg fall Others re-
port as of January or whenever they
“lock in"" their personnel files for
annual admmlstratlv‘e reporting pur-
poses. The graduate student and post-
doctocal headcounts are based on data
compiled at the opening of the fall
semester

notes

Data collected through the institu-
tional survey system instituted by NSF
have been integrated into a common-
coded computerized data base to per-
mit greater accessiblity and subsequent
dissemination. A compatible coding
structure allows the data user to make
institutional and field-of-science com-
parability studies not usually possible
from other data sources.

As part of its continuing effort to re-
duce respondent reporting burden, NSF
converted its data collection efforts
from an annual to a biennial cycle
beginning in fiscal year 1977. A full-
scale survey format using a "long”
form is mailed in odd-numbered years
to all institutions having S/E programs,
while in alternate years only key data
elements printed on “’short” forms are
collected from doctorate-granting institu-
tions. The current consolidated report
analyzes the results from the three
above-named surveys in their 1977 long-
form cycles and will be produced in the
future on a biennial basis.

survey of scientific and
engineering expenditures at
universities and colleges,
fy 1977

On December 2, 1977, survey ques-
tionnaires were mailed to 539 univer-
sities and colleges and 21 university-
administered federally funded research
and development centers (FFRDC's).
Essentially the same criteria in 1977
were used in establishing the survey
universe that were employed for the
fiscal year 1975 and 1976 surveys. The
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tunﬁns granlmg gradLa[E degrees in
the sciences or engineering, and all
other universities and colleges with
over SED DDG in R&D expenditures The
were surveyed separately

The R&D expenditures reported by
this survey’s 539 universities and col-
leges are estimated to account for over
99 percent of al! academic R&D spend-
ing. Information gathered from the 1972
survey, when over 1,600 additional
universities and colleges were surveyed,
indicated that all other institutions of
higher education accounted for less
than 1 percent of total R&D spending.

Five and one-fourth months after the
mailout (May 10, 1978), 96 percent of
the institutions, including the 100 lead-
ing R&D performers in the academic
sector, had responded with usable data.
This excellent response rate, achieved
in part by lmpmvemenis in data prm:-

tmn of thé fmal data tabulatmns in
Scientific and Engineering Expenditures
al Universities and Colleges, Fiscal
Year 1977 (Detailed Statistical Tables)
(NSF 78-311) by August 1978, 8 months
from the initial mailout of the ques-
tionnaire.

Twenty—-three institutions falled to
respond to the survey questionnaire and
a machine imputation program was
developed to provide estimates for these
institutions, The imputation program
for nonrespondents was based on
detailed summary data according to
respondent institution characteristics



(level of degree granted and tvpe of
control) to determine inflation or de-
flation factors. These factors were
applied to the previous vears' responses
to create estimates for nonrespondents.
R&D estimates fm' ngnrespnndenls

the $4.0 b!!lmn universe lﬂtal. Dn]y
dgctmalé-granting‘ 10 master’s-grantling,
and 5 bachelor's-granting institutions
failed to respond to the FY 1977 survey.

A detailed account of the imputation
resultsisgivenintable A-1, which com-
bines both machine-imputed totals and
those estimated by NSF. Previously, this
table did not incorporate NSF estimates
for some nonrespondent institutions.
Generally, these NSF estimates were
used to distribute R&D spending by
character of work.

response analysis and data
quality

NSF has identified certain areas in
which efforts have been undertaken
to enhance the quality of statistics. One
particular area is the reporting of the
institutional cuntributiun toward organ-
ized research activities. The category

“institutional funds.” a source of R&D
support item, is comprised of several
elements. These include separately
budgeted gxpendiiures funded from

most msmutmns can repurt fmm their
accounis expenditures from such
sources as endowmenlincome, estimates
are usually required for data on unre-
" covered indirect costs and cost sharing.
As aresult, NSF has redesigned its

Table A-1. Academic R&D expenditures
survey response rates by type of
institution: FY 1977

survey forms and instructions and taken
other steps to upgrade the quality and
consistency of reporting of the "insti-
tutional funds™ data.

The reporting of basic research is
one of the most important components
of the expenditure survey. These data
are of particular interest to Federal
planners since over one-half of the total
U.S. basic rasearch performance occurs
in academe. Nevertheless, relatively few
universities have recordkeeping systems
which can reveal precise data on the
character of research. As a result, many
institutions are forced to estimate this
item. More precision may be possible
in the future, however, as a number of
large research performers have made
provisions to have principal investi-
gators code their projects at the time of
award as either basic or applied research.

When referring to Federal funding
of academic research and development,
itis well to keep in mind that a univer-
sity's perspective may differ from that
of a Federal agency in terms of how
R&D projects should be categorized. In
NSF's survey of separately budgeted
R&D expenditures, the institution is
asked to distribute R&D funds accord-
ing to the performer’s intent as to
character of work, i.e., whether basic,
applied, or developmen:. From the
institution’s point of view, a project
could be classified as basic research
based on the NSF definition, while the
same project could be considered applied
by the sponsor, whose purpose may be
dictated by issues related to its own
mission. In the NSF annual Survey of
Federal Funds for Research and De-

velopment. agencies classified just over
one-half of their 1977 academic R&D
obligations as basic, while the per-
formers responding to the institutional
survey labeled three-fourths of their
1977 federally financed R&D expendi-
tures as basic research, as illustrated
in table A-2

Additional questions regarding the
findings from the Survey of Scientific
and Engineering Expenditures at Uni-
versities and Colleges should be ad-
dressed to James B. Hoehn or Marge
Machen, Universities and Nonprofit
Ins[it[lian% Studies Grnum Divisiun nf'

“DaSD [?D; 834 4{373] Dala tapes fnr FY
1977 and prior years may be purchased
fm:rn:

6400 L:D]dsbﬂm Rcad

Washington, D.C. 20034

(301) 229-3000

survey of scientific and
engineerirg personnel at
universities and colleges,
january 1978

Survey questionnaires were mailed
in mid-February 1978 to more than 2,200
institutions of higher education and 21
university-administered FFRDC’s. The
survey universe included all institu-
tions of higher education, including 2-
vear institutions, that were identified
by NSF as offering degree-credit courses
in either the sciences or engineering.

Table A-2. Distribution of Federal academic R&D support by character
of work and survey respondent: FY 1977

(Dollarsin mlll’iaﬁs)

Institutmnal respaﬁses tathe

Survey of Sclentific and
Engineering Expenditures at
Universities and Colleges

Agency obligations reported
to Survey of Federal Funds for
Research and Development

Nu’mﬁ»er
Typeofinstitution Number ofre- Percent Percent Parcant
surveyed spondents  of total Character of work atrrts uﬁt dlstributian Amount distribution
) Total . 7 . 55497 516 7 95.7 };ederslacademic R&D suppm"t ] ) 7 i -
— " total ......................... $2.7.7 100.0 2,901 0.0
Doctorate ........ 287 279  97.2 oa ' 8277 ! 52805 1000
Master's.......... 177 167 94.4 Basicresearch .................... 1,992 73.3 1,547 53.2
Bachelor's and no Appliedresearch .................. 605 22.3 1,042 359
seiaﬁsédegrée 75 70 93.3 Davalapment e rrraresiiniaeaees 120 4.4 316 10.9
Saurce National SEiEﬁEE Faundgtlén ) Source: Natlcmal Smanca Fﬂundgtinn - ) - o
25
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At the survey closeout date in late
Augusl 1878, the survey population in-
cluded 2,228 universities and colleges
and 21 university-associated FFRDC's,

modifications (i.e.. openings or closing
of courses in science or engineering)
as well as changes in the institutional
population. Of this total, 1,763 (79 per-
cent) responded, compared with an 87-
percent response rate for the previous
vear. General expressions of concern
about “paperwork burden' and in-
creased workloads of academic sup-
port staff appear to have contributed
to the decline in the response rate.

1978 survey form which increased its
complexity, NSF has reduced the size
and complexity of forms in subsequent
surveys.

The majority of nonrespondents were
small institutions, primarily 2-year

300 Ph.D.-granting institutions that
accounted for virtually all academic
research as well as nearly two-thirds
of all academic scientists and engi-
neers, only 36 were nonrespondents.
Kesponse rales are shown in table A-3.

estimates for nonresponse

Estimates were made for institutions

order to provide overall national totals
of academic employment of scientists
and engineers. These “imputations”
for nonrespondents were based pri-
marily on key item totals reported (or
estimated) in the prior survey year.
Totals for these institutions were in-

Table A-3. Scientific and engineering
Personnel survey response rates by
type of institution: January 1978

Number
Numbear of re- Percent
survayed spondents ofiotal

Total ..... 2,228

Doctorate ..... 308 272 88.3
Master's....... 297 2861 87.9
Bachelor's and
noscience
degree ...... 1623

Typeof

1,763 79.1

1,230 75.8

Source: National Science Foundation.

2
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rates of change for data supplied by
respondents at the same degree level
and the same type of governance (public
or private). Detailed imputations were
then made on the basis of the distribu-
tion computed for similar institutions.

The largest imputation rates were
for data collected on an item introduced
to the 1978 surveyv which covered FTE
scientists and engineers employed in
separately budgeted R&D activities.
For instance, the imputation rate was
35 percent for the FTE distribution of
headcount data on scientists and engi-
neers involved in R&D activilies. Since
questions on FTE involvement in R&D
aclivities by detailed discipline were
newly added to the formin 1978, a num-
ber of institutions had not yet designed
or developed information systems to
supply these estimates. Also, some may
have found it difficult to separate de-
partmental research from separately
budgeted activities. As Federal and
State reporting requirements for re-
search involvement of faculty are
broadened, it is expected that the quality
of data on FTE's in research and de-
velopment will improve in subsequent
survey vears,

response analysis and data
quality

The data systems used to complete
the NSF personnel survey are becom-
ing more centralized and more aulo-
mated. A postenumeration study of 45
institutions conducted in 1978 found that
three-fifths of a sample of large research
universities used computerized pay-
roll or management information systems
to complete this form compared with
only 40 percent in an NSF evaluation

1978 study that nearly one-half of the
sampled institutions used multiple
sources to supply data for all question-
naire items. These various record
sources inevitably lead to some incon-
sistencies among institutional responses.

The principal area of reporting vari-
ance occurs in the request for universi-
ties to classify the extent of professional
involvement in R&D activities, Because

'ﬁn!i(ina ] Erf;ullﬂ(lilﬁf!ﬁ. Evaluyation of the
Survey of 8 ifi of Institutinns of Higher
ktlucation, by Rohert R. Wright (Washington, ).C., 1973)
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entries of R&D involvement, various
decentralized reporting practices are
common. Among them are estimates
made by research administrators,
graduale deans, department chair-
persons, or survevs of faculty. Some
institutions use time and effort data
obtained frominternal surveys of
faculty while other institutions base
their estimates on the relation between
faculty salary structures.

Requests for additional information
concerning the personnel survey find-
ings should be addressed to Mr. James
Hoehn or Mrs. Esther Gist, Univer-
sities and Nonprofit Institutions Studies
Group, Division of Science Resources
Studies, National Science Foundation,
Washington, D.C. 20550. (202) 634-4673.
Data tapes for January 1978 and prior
vears may be purchased from:

Moshman Associates, Inc.
6400 ‘Goldsboro Road
Washington, D.C. 20034
(301) 229-3000

survey of graduate science
student support and post-
doctorals, fall 1977

Mailout of the fall 1977 survey was
completed on December 5, 1977, to 371
reporting units or schools at all S/E
doctlorate-granting institutions and 328
S/E master’s institutions. The survey
was closed oul on June 22, 1978, with
a near 100-percent institutional response
rate among doctorate-granting institu-
tions. Only one institution failed to
respond. Among the master's institu-
tions, three were unable to parlicipate
in the survey during 1977, nor did they
respond in 1976.

imputation for nonresponse

Missing data were imputed based on
the previous year's response for the 33
departments at the one nonrespondent
doctorate institution. In addition, another
11 departments required full imputa-
tion, and 9 received partial imputation.
Only three departments not respond-
ing to the 1977 survey were also non-
respondent in 1976 and thus were not
included in the tabulations.

At master’s institutions, 10 depart-
ments were fully imputed based on their



Table A-4. Graduate science students and postdoctoral survey response rates
by type of institution and departme:it: Fall 1977

lnsmutmns Depsl’!ments
Number  MNumber af Percent Number  Numberof Percent
Type r;xf |ﬁsmutn3n sur’véyed respondents  of tm‘al surveysd respondents  of total
Tg!al 699 895 994 9513 9,281 g97.6
Doctorate ............ 371 1370 997 7951 7,898 99.3
Masiér S...... e 328 325 EQ 1 1,562 88.5

1 383

! Eranch csmpuses and medicai scht:h:ls were considered separate repaﬁmg units ﬁ:)r some institutions.

Source: National Science Foundation

previous year's response and another
169 departments required partial im-
putation to complete the data items
requesting a breakout on major sources
of support or sex of students. Response
rates are shown in table A-4.

response analysis and data
quality

Two national studies have been con-
ducted to determine reporting practices
and data quality of the Survey of Grad-
uate Science Student Support and Post-
doctorals. One was conducted in 1974
and involved personal visits and struc-
tured interviews at a sample of 30 insti-
tutions and 120 S/E departments.’ The
second was undertaken in 1978 and
covered campusinterviews atasample
of 45 major research universities.’

The results from the two national
studies corresponded closely. Among
the findings was that the Survey of
Graduate Science Student Supportand
Postdoctorals is much more decen-
tralized in reporting practices than the
other two annual surveys of academic
institutions covering R&D expenditures
and S/E personnel. In the graduate
student survey, one form is sent to NSF
by each graduate department that is
designated as a "‘science and engineer-
ing” program. Typically, when these
forms are sent to institutions at the
beginning of a survey, the NSF coordina-

!WL?.;I;IL Inc., “;\s;erssrnenl of Coverage. Consistency
of Reporting and Methodulugy of the 1973 Graduate
Science Student Support Survey: A Reliability and
Validity Study.” (Rockville, Md., 1975.)

'Rmh;lrd M. Berry, NSF \Eﬂd(iml Science Slalisiics
Posienunierotion Siudy, supported by Intergovernmental
Personnel Act, Ag 1t No. SR5-7719419, July 18,
1977, Nativnal Sei sundation [Buulder, Cola.:
Natiunal Center for Higher Education Managemant
Systems, 1878,)
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tor in the office of the graduate dean
sends each form to specific departments
for accumulation of data and comple-
tion. All of the institutions in the
response analysis studies used this re-
porting procedure in one way or
another—either to obtain data on num-
beis of graduate students, their enroll-
ment, demographics, and income char-
acteristics, or to acquire similar statis-
tics for postdoctorates,
DqurlmEmal Tespcmdents use vary=
u*’ile sludenl and paslduclural datag
The most prevalent procedure is to
prepare lists of individual graduate
students and postdoctorates with
associated data on funding sources and
enrollment characteristics. Other de-
partments may use existing information
from the university's centralized man-
agement information system or from
fellowship and traineeship applications,
léugrs nf' inler-l payrall fcnr”ms’ appli-

Df them base lhenr raparts on' persgna]
knowledge™ of the person filling out
the form, especially in departments
with small enrollment. Since most de-
partments have to compile their own
data base, the degree of accuracy prob-
ably dependslargely upon their under-
standing of the importance of these
national statistics for policy and planning

The reason for the highly decentral-
ized reporting procedures used in the
NSF gracduate student survey are both
traditional and conceptual. Originally,
the departmental forms were designed
to obtain basic data as part of the NSF
Graduate Traineeship Program. Depart-
menls were reqmred to submit reports
to NSF to qualify for these traineeships.
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When the NSF Graduate Traineeship
Program was largely abolished in 1971,
the data continued to be collected as
part of a statistical survey and most
institutions continued to compile them
on the same basis as before. Concep-
tually, some of the data requested by
NSF can only be reported at the level
of departments with any degree of
accuracy. Although central records
contain most of the data in many insti-
tutions, only departments know abont
sources of graduate student support that
do not go through payroll records or
other administrative units of the uni-
versily (i.e., stipends such as company
support, private foundation awards, and
family support of individual students).
In addition, central records of many
institutions are extremely weak in terms
of their ability to report data on post-
doctorates with reasonable reliability.
Requests for additional information

concerning the graduate student survey
findings should be addressed to Mrs.
Susan G. Broyles, Universities and Non-
arofit Institutions Studies Grnup Divi-
sion of Science Resources Studies,
National Science Foundation, Wash-
ington, D.C. 20550 (202-634-4673). Dala
tapes for fall 1977 and prior years may
be purchased from:

Moshman Associales, Inc.

6400 Goldsboro Road

Washington, D.C. 20034

(301) 229-3000

data user guide

To introduce the potential user to
the common-coded data base developed
by the Universities and Nonprofit Insti-
tutions Studies Group, Moshman
Associates, Inc. produces on a periodic
basis a “Data User Guide.” The January
1980 issue, Version 3, reflects the addi-
tion of FY 1978 survey data to the inte-
grated data base and documents major
changes to data structures that have
occurred since FY 1977.

Copies of the "Data User Guide” may
be obtained without charge from:

Universities and Nonprofit

Institutions Studies Group
National Science Foundation
Rnﬂm L EDZ
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Table B-1. National R&D expenditures by sector: Table B-3. R&D expenditures at universities and
1972-79 (est.) colleges by character of work: FY 1972-77
(Dollara In millions) {Dollars In mlllions)

Yaar Total | Federal | Industry | institufions colleges | FFRDC's'
520413 | $4482 [ $19535 | § 9s2 $2677 )

30,615 4619 21,233 1,006 2,940 817
734 | 4815 | 23867 1,164 3,023 865 202 o2 : e
35200 | 5397 | 24184 1.243 3,409 987 1015 761 168 126
39848 | 5710 | 28538 1,323 2,730 1,147 1.087 750 208 147

42340 | 6142 | 29933 1417 4,064 1384 — - -
48140 | 6882 | 33408 1,520 4.615 1717 ' Based on GNP implicit price defiator in 1972 dollars.
54952 | 7522 | 37700 1750 5340 1840 SOURCE: National Science Foundation

! Faderally furded research and daveiopment canters.
SOURCE: National Science Foundation

Table B-2. National basic research expenditures by Table B-4. R&D expenditures at universities and
performer: 1972-79 (est.) colieges by soutee: FY 1972-77
(Dollars In mililons) (Doliars in mlllions)

o Uﬁi;ersiﬁgé Tgia] Feéefal

All gthar Fiscal

Industry and colleges '

year | Current | Constant® | Curent | Constant' | Gurent | Gonstant

$ 593 $2,022 § 595 S -

631 2,085 654 1972.....| 82
699 2,153 681 1873
719 2,410 716 1974
817 2,547 798 1975... 736 E 36 00
810 2787 881 1976 ... 2,798 2,501 1876 1,229 §22
1,040 3185 1.020 1977......... 2,856 2,717 1,909 1,347 947

$2,677 $1,839 $1,839 5 838 $838
2,816 2,038 1,952 202 884
2,687 2,032 1,806 a as1
2,736 2,288 1,836 1,121 200

1,190 3,745 1,165 — - T
— - ! Basad on GNP implicit price deflator in 1972 dollars.
SOURCE: National Science Foundation

! Excludes federally funded rasearch and development centers (FFADC's).
SOURCE: National Science Foundation
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FY 1972-77

{Dallars in thousands)

Table B-5. R&D expenditures at universities and colleges by sourc

e, character of work, and field:

Source. character, and field 1872 1973 1974 " 1975 " 1976 T
Total R&D sxparditures ..., §2.676.511 $2.939579 | $3.023425 | $3.400.194 | $3.730688 | S54.064.220

Souree of funds:

Fedaral Govemmen!
Stats govemment .
Loeal government ...
Foundations & voluntary
health agencies
Industry ..
Institutional funds ..

All other outside sourcaes ...

Character of work:
Blasic research ...
Applied research
Davalopmant ...

Field of science:

Enginearing ..

Physical sciences
Astronam

Environmental sciencas ...

Mathamatical and ecomputer sciences
Mathematics .

Computer sciances ...,

Life sciences ....
Biological scienc
Agricultural sciences .
Madical sciences
Other, n.e.c. ..

Psychology ...

Social sciences .

Other, n.e.c.

Othar sciences, ne.c. .

257,068
12,850

128,032
75.270
305,520
58,838

2,022,185
544,178
110,148

347341

21974
110,015

1,352,601
451,239
231,057
604,987
65318

70,400

456,586
21,771
59,475
78,512

107.058

2,038,206
280,880
14,510

131,168
85,240
318,247
70,328

2,054,044
717.041
168,454

1275552
645,687
50,553

73,856

232180
47 806
25,523
61,521
97,330

105,934

142,121
96,033
350,575
75,789

2,152,668

347,970

333851
24,427
116,026
169,359
24,039

235,185

76,832
37.642
39,180

1,631,574
511,311
346,209
716,080

57,974

74,392

-

2,

287.779
336,937
15,428

167,736
113,256
397,746

80,312

2,408,057

852,048
149,089

382176

350,745
26,611
120,976
173,851
29,507
255301
85,466
33,851
45,605

900,486

382,120
811,545
75,458

79,942

256,633

2501,139
370,549
15219

182,709
123,519
435272
102,281

2,547 494
1,014,883
168,301

2,098.913
710,444
411,265
896.262

80,942

77,166

266,855
65,592
28,389
66,079

106,795

2,716,767
362,255
13,400

191,737
139,149
517,681
123,231

2,787,546
1.067 421
209,253

83,014

269,481
70,206
32,485
61,258

105,521

106,284

! Eslimated, based on data collectsd in 1974,
NA—Not available
SOURCE: National Science Foundation
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Table B-6. Federally financed R&D expenditures st universities and colleg

and field: FY 1972-77

es by character of work

(Dollars in thousands)

~ Character and field B 1972 1973 1974 1975 1978 1977
i P $1838933 |52, as, 206 | $2002.143  |$2267.779 | $2.501.139 $2,716,767
Character of work: - o o - B o
Basic rasearch 1.420,198 1,455,441 1,521,841 1,693,644 1,827,085 1,992,135
Applied ressarch . 338,425 462,437 439,108 516,062 580,638 604,783
Developmant . 80,310 120,328 71.104 78,073 93.416 119,849
Fiald of seience:
T 259,058 267,094 240,063 260,154 290,689 336,211
Physical sciences .... 267,392 270,382 270,190 285,002 303,868 340,724
Astrongmy 16,854 17.697 17.101 19.524 18,251 23.133
Chenistry 84,582 86,861 86.692 92.706 107.216 124.323
sics 139,629 146,224 146,515 149,879 155,348 171.118
26,327 19,601 17,882 22,893 23,053 22150
142,110 157.627 168,434 180,676 210,286 236,830
53,207 55,487 58,103 85,100 65,205 77,378
NA 28,557 29.405 31,221 32,334 39,900
NA 26,930 26,698 33,879 32.871 37.478
Life SCIONCOS wovovooo 884,212 1,014,279 1,052,663 1,237,655 1.373.928 1,466,629
Biological sciences ... 319,625 396,924 386,021 457,471 520,216 572,338
Agricutural sciences ' 80,228 193,854 100,952 112,175 121,654 :
Medical sciences 448,805 485,962 543,663 613,798 §73.305
Other, n.e.c. ... 35.554 35.539 42,027 54,211 58,753
54,865 58,649 58,554 §1,193 58,317
113,935 132,470 136,731 141,452 139,613
20,940 22776 22,292 27,081 29,081
B,592 10,362 11,902 12,287 11.984
35,694 40,486 41,285 45,000 40,355
48.709 58,846 61,242 57,084 58,193
64,154 62,217 47.405 58,547 59,233

! Estimated, based on data collected in 1974,
SOURCE: National Science Foundation

Table B-7. R&D expenditures at universities and
colleges by institutional control: FY 1972-77

(Dollars In mllllan;)

Table B-8. R&D expenditures at
universities and colleges by source,
character of work, and Iinstitutional

control: FY 1977

F‘ blic Private
I B fvate (Dollars In mlllluns)
Fscal year Currant Censtant" Currant Constant’ _ —
72 . $1.621 $1,621 $1,085 $1,055 Sﬂgrﬁnafnsnfkhg@dm Total | Public | Private
73 1,805 1,729 1,135 1,087 . 4
174 1,912 1,700 1111 988 Total ............. .. |$4,064 | $2.641 81,424
75 .. 2181 1,750 1,228 986 — - - —
78 2412 1,810 1,318 989 By source:
ITF E‘iﬁéﬂ 1,856 1.424 1 BDO :
—= = Federal ... 1,613 1,103
i Bssad on GNP nmplu:n prica e:aﬂah:r in 1972 dcollars Non-Fedal 1,028 321
SOURCE: National Science Foundation
By character of work:
1,634 1,154
831 237
178 a3
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-9. R&D expenditures at universities and colleges by State: FY 1972-77
{Dollars in thousands)

1873 1974 1977
1 £253.,579 53,023,435 54,084,220
824 334419 293,229 403,153
54,482 79,348
7115 9,937
1 265,450
B 13,705
13,868 21,543
7272 13130
530,807 696.880
45201
348.E0
132115
East Morth Cantral .............. 489,617 545,205 591,205 631,773
filingis 142,145 182512
Indiana 57.676 68,516
J 112,375 108,047 127,839 137,823
77,158 82,153 93,963 108,391
97,525 99.5586 110,285 114,053
Wast North Central crrmsrssssisstient st naen 215,686 218,641 236,760 263968

Norn Cardlina ........
South Carolina .....
Virginia
West Virginia

East South Central

49,742
11.072

—

EDUHCE: National Science Foundation
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) FY 1972-77
(Dollars In thousands)

le B-10. Federally financed R&D expenditures at unlversities and colleges by State:

1972

Division and State 1978 1977

United States Total $2,501,139 52,718,767

281,827

Middis Atlantic .,
New Jerney

NEW YOrK oo
Pennsyivania ...........

East Nofth Central

Hinola

Delawa .
District of Columbia .............
Flofida ......... -
Georgia -
TRV Y. I

Virgin S .
Wast Virginia ... R S

Tenneases ...

Weasl South Coentral ..,

90,861 168,431
,,,,,, 123293 135,956

17,353
52,148
5,005
5,059

| 32,890
R 72,667
Outtying Breas .........x 6,582 7.27

URCE: National Science Foundation
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Table B-11. Relative concentration of R&D expenditures
at leading doctorate-granting institutions by source:

FY 1973-77

o " Percent of totat )
7 Top - Top op Top o
Fiscal year 10 25 50 100

Federally financed:

1973,
1974 .
1975.
1976 .
1977 ..

Nonfaderally financed:
1973
1974 .,
1975 ..

25.6 47.4
248 47.4
245 47.0
237 46.2
237 456

234 454
234 459
236 45.8
23.1 450
225 44.3

67.6
67.4
66.9
66.7
66.2

68.5
68.9
69.1
8.7
68.1

%26
86.6
B6.8
86.7
86.1

88.1
aa.g
88.9
gs.a
a3

SOURCE: NSF-sponsored study, "Federally Funded Re
Universities and Colleges,” George JJ. Nozicka, Moshman
D.C. 20034, 1979, tables 14 through 23,

search and Development at
Associates, Inc., Washington,

Table B-12. Total and federally financed capitai expenditures for
scientific actlvities at unliversities and colleges by field of science:

FY 1972-Tn
(Doliars In thousands)

1972 1973 1974

1976

Enginearing ......
Physical sciences
Environmental sclenca
Mathematical and
computer sclences ..

Federal Governmant:

Total.

Engineering ....
Physical aciences .
Environmental aciences
Mathematical and
computer aciences ......

Social sclences .,
Other sciences, n

Other sources:

Total.....vmnceniiciinrinnens

Engineering .........
Physical sciences ..
Environmental sclences
Mathematical and
computer sclences .

$914,844

$840,461 | 3836412

87,307 57,955 9,784
68,223 108,868 89,271
56,285 26,624 24,178

24,712 20,016 23,669
517,941 488,660 494,473
19,007 39,566 15,511
59,993 61,217 59,346
41,366 37,535 38,180

239,193 226,743 225511

23,439 15,751 42,681
18,551 24,473 20,619
17,827 5,873 7,059

4,341 3,022 4,257
52328 | 161,938 | 139,745
3,583 5,101 2,528
10,939 5,371 4,477
8,105 5,218 4,145

613,718 610,901
83,868 42,204 49,103
49,672 |° B4,385 68,652
78,468 20,751 17,119

20,371 16,994 19,412
365,813 326,746 354,728
15,344 34,485 12,983
49,054 55,848 54,869
33,261 32317 34,035

%1,016,519

118,390
35,241

15,042
668,681
11,530
49,708
37,647

269,985

64,026
18,832
5,884

2,584
169,412
2,23
2,766
4,225

746,554
54,384

61,448
29357

12,458
499,269
46,942
33422

$1,041,030

81,716
73,521
47,791

24,677
706,844
9,119
44,027
53,335

206,622

20,140
19,138
6313

2,048
153,528
1,955
1,813
1,687

834,408

61,576
41,478

22,629
553,316
7.164
42,214
51,648

764,934

70,956
43,345
19,076

21,710
507.411
10,349
28,910
63,177

! Includes research, development, and instruction,

SOURCE: Naticnal Sclence Foundation
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Table B-13. Capital expenditures for scientific activities at universities
and colleges by source and institutional control: FY 1972-77

(Dollars in thousands)

Source and
institutional contral 1972 1973 1

74 1975 1976 1977

g
$914,844 | $840481 | $836.412 |$1.016519 | $1,041.030 | $960.430

664,684 612710 | 636,823 775,826 750,625 686,141
250,160 227,751 199,589 240,693 290,405 274,285

Public
Privata ..

Federal sources,
toral ... , 239,193 226,743 225,511 269,965 206,622 195,496
160,808 157,482 173,543 198,287 126449 | 119,322
78,385 69,261 51,968 71.678 80,173 76,174

Public
Private

MNon-Fedaral
sources, fofal .......... . 675,751 813,718 610,901 746,554 834,408 764,934

566,819
198,115

5228 | 463280 | 577529
8,490 147,621 169,015

Public ......
Private

503876 | 4
171,775 1

SOURCE: National Science Foundation
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Table B-14. Doctorate reclpients, 1972-77, and academic employment,
1973-78, by field

Daoctorate reciplents In sclence and enginesring by field: June 1972-77

1972 1973, | 1974 1975 1976 | 1977

18,790 18,281

19,086 19,048

3144 | 295 2791 | 2841
3126 3,085 2,858 2719
€74 694 714 631

Engineering ..
Physical sclences
Environmental sclences .

1,196 1,149 1,003 959
4,790 4,684 4,84 4,767
2,587 2,749 2,878 2,960
3,569 3,558 3,705 3,544

SOURCE: National Research Council, Summary Report, Doctorate Recipients fromi United Siates Universities,
Juna 1972 through June 1977, Survay of Eamed Doctarates.

Sclentists and engineers employed in universities and colleges by field and status:
January 1973-78

" Fieldand status 1973 1974 | 1975 | 1976 | 1977 1978

264,900 268,495 278919 288,155 297,289 308,547
216,433 218,407 223,336 229,757 235,859 241,099
48,467 50,088 55,583 58,398 61,430 65,448

Part tima..

27,530 27,198 27918 28,505 29878 30,900
23,485 22,764 22,580 22,937 23,937 24,601
4,045 4,434 5,339 5,568 5,941 6,299

Full time
Part time .

Physical scientists:
Total 30,215 30,605 30,836 1,424 32,078 32,794
26,669 26,849 26,662 27,077 27,518 27,861
3,546 3,756 4,174 4347 4,560 4,933

Environmental sclentists:
Total .....
Full time
Part tima .

7,855 8,427 8,207 9,428
6,787 7,231 7,960 8,109
1,068 1,196 1,247 1,319

6,935
6,092
843

Mathematical and
computer sclantists:
Total 24,770 27.126 28,475 29915 31,962 32,947
20,794 22,157 22,404 23,124 23,853 2417
3,976 4,969 6,071 6,791 8,109

F’ull time
Part time ..

Life sclentists:
Total ...
Full time
Part time

112,359 110,445 113,466 114,537 117,360 122,622
88,423 88,497 90,664 91,829 84,248 97,238
23,936 21,948 22,782 22,708 23,112 25,284

18,876 19,964 21,649 22,937 23,707 23,720
14,777 14,957 15,973 16,804 17,320 17,362
4,099 5,007 5,676 6,133 6,387 6,358

Social scientista:

44215 45,521 48,719 52,410 53,097 54,236
36,193 36,620 38,246 40,755 41,023 41,611
8,022 8,901 10,473 11,655 12,074 12,625

Total .
Full tima .
Part time
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Table B-15. Projected fulil-time labor
force of doctoral sclentists and

by type of Instltutian and status: January 1973-78

Table B—16. Scientists and englneers employed at universities and colleges

englneers by field: FY 1977-87 - T
engineere oy Tle d: Y 1977-8i Type t;!l Insﬂtutlcm and alatus 19?3 19‘?4 1975 1976 1977 1978
(In thousands) — - - — s — —t— —
o - _ _ ) All institutions; )
Percent Total.. 264900 | 268495 | 278919 | 288155 | 297,289 | 306,547
Field 1977| 1987 | ehange Full time . 216433 | 218407 | 223336 | 229757 | 235859 | 241,099
_ e _ o I Part time 48,467 50,088 55,583 58,398 61,430 65,448
277 | 412 487
_ . ] Doctorates in S/E:
44 72 63.6 . 174,474 175113 180,001 185,836 182,325 198,872
143,393 144,525 147,942 153,653 159,242 163,749
69 95 a7y 31,081 30.588 32,059 32,183 33,083 35,123
20| 28| 400 , o ) o o B
Life sciences . 70 | 108 | 471 28703 | 29765 | 34075 | 33,143 | 34790 | 39,181
Social sciances, lﬁt;luding 24,851 24,957 27,511 26,307 27,118 29,559
psyl:hﬁlagy P, 73 1 13 548 Part llma 3852 4,808 6,564 6,836 7,672 8,622
SOURCE: National Science Foundation Bachelor's in S/E o
Total, 28,363 29143 27,402 27.862 27,701 26,259
Full time . 23,620 23,940 22,548 22,867 22,615 21,213
Part time 4,743 5,203 4,854 4,995 5,086 5,048
No science deyfee’
Total 33,360 34,474 37,441 41,314 42,473 42,235
Full tima , 24,569 24,985 X 26,830 26,884 26,578
Part lime . B 791 9.459 2,10 14 3&4 15,589 15,657
1 Includes 2-year msﬂmnans as well as institutions awafdmg d&gmﬁs in nonscience fields,
SOURCE: National Science Foundation
Table B~17. Sclentists and englneers employed at universities and colleges by type of activity:
January 1973-78
- o ) B ) - ] - S - Fé}@e;\i change
Type of activity 1973 1974 1975 1976 1977 1978 | 197378
FQil-nme—equlvalam (FT E) basls ) - ) ) ) T S
raen 235,050 238,055 244,381 252,555 258,966 266,251 13.3
168,461 177,443 183,548 187,718 191,286 135
46,895 51,171 62,916 54,408 57,123 21.8
19,693 15,767 16,093 16,840 17,842 =94
Primarily emplﬂyaﬂ basis:
LT I 264,900 268,495 278,919 288,155 297,289 306,547 1587
Teaching ... 199,083 206,745 215,081 222,818 208,729 235,360 18.2
Research and davalapment 46,634 47,386 49,440 50,249 52,316 54,332 16,5
Cﬁhsr activities ., . 19,183 14,364 14,448 15,090 16,244 16,855 =121
EDUFIGE Na!ngna! Sclent:a Faundanan 7 ) )
Table B-18. Doctoral sclentists and engineers employed at universities
and calleges by prlmary work a::tlvlty 1973—7’7
S - ) Ferr:enl char ga -
1973 1975 1977 | 1973-75 | 1975-77 | 1973-77
127,863 | 147,268 | 161,088 | 152 | 904 | 260
Teaching .... 78456 | 89672 | 88,675 | 143 | —1.1 130
Research and ﬂevalnprﬁanl‘ 35,157 40,875 48,672 15.7 18,7 384
Other activities ......... . 14,250 | 16, 921 23739 18.7 40.3 66.6
Universities and - . - i .
4-yoar colleges 124901 | 143,701 | 156,452 15.1 8.9 253
86649 | 84832 | 138 | -21 | 114
40,573 48,497 15.7 19.5 383
16,479 23123 205 40.3 69.1
2-yaar colleges 2962 4634 | 204 299 564
Teaching ..... 2,305 3784:3 2 571 | e67
Reszearch and devabpment 79 175 29.1 71.6 1215
Dther acﬂvmes . 578 616 —-235 39.4 6.6
' includes manégéﬁ’léﬂt of RAD actl ifi
SOURCE: National Science Foundation, Suwey of Doctorate Recipients
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Table B-19. Full-time sclentists and engineers employed at universities and colleges by field and sex:

anuary 1974—78‘
B - ) 19757 C 1o78 I 1977 1 1978
o A Total | Men |Women| Total | Men | Women
235,850 | 199,104 | 36,755 | 241,090 | 202413 | 38,686
22937 23430 | 408 | 24801( 24008 se3
971 849 2 985 947 18
1681 1842 3| 1728 1,694 a2
4,114| 4025 88| 4192 4067 125
5467 | 5,385 72| ss584( ss502 92
4473 4418 57| 4543 4482 61
7.231| 702| 219| 7.581| 7.316 265
27518
14,458
11,070
1992
7.960
5,98
694
1,388
23,853
19,271
4,582
17,741 | 80,6684 | 72,630 | 18,045| 91,829 | 73,560 | 18,269 | 94,248
1,224 | 13235 | 11,685 50| 12 1,777 | 1,185 | 12,884
5671| 33,462 | 27,143 | 6,319 34850 21| 7,020 | 36930
10,848 | 43,987 | 33811 | 10176 44,007 | 33,962 | 10,075 | 44,434
3188 | 15873 | 12391 | 3583 1804 | 12815 | 3989 | 17,320
5768 ( 38248 | 31870 | 6376 | 40,755 | 3573 | 7,82 | 4,023
788 | 10.189°| 15304 885 10371 8436| 935 ( 10,685 8
23781 10744 | 8104 | 2640 11,428 | 8501 ] 2827 | 11625 449 3
863| 8887 | 7,788 899 9073| 8043 1030 8sen ! 950 | 1,076
1.741| 8846 6674| 1.872| ogea| 7593| 2200 o692 z, 10375 | 7.878 | 2408
! Data were not collected by sex in January 1973,
SOURCE: National Science Foundation
Table B-20. U.S. scientists and engineers by sex: Table B~21. Unemployment rate of U.S. scientists and
1974-78 englneers by sex: 1974, 1975 and 1978
- - B o Paﬂ:ant change o Emplnya;l )
. . o —— scientists | Unemployed,
Sex 1974 | 1976 | 1978 |1974-76[1976-78 and "ﬁﬁ‘?é Unemployment
Tﬁlal all US, sf;lanhsls and - o ) - i Year and sex enginaars jeiﬁplayméﬁl Ta,lé,
anginesrs ... e | 2,481,800 2,741,400 9.0 1.3 1g7g total .. 2243 Em 39,800 iy
Men .... E.éaé!ﬁ 2:‘;;5.3@ E?!!{ - 7—,3 Men.. N i 0 72 072, "x) éé.ﬁoﬂ 717_5
Women 216,800 266,100 153 64 Woman 183,300 176,100 ';’.Eéﬂ 3;9
Full-time scientists and o o | 976, toml 2377 206 A
anginears employed at o » A 976. total ... — 3?720? - 7?-71!590 . _ S‘D, -
universities and colleges .. 218,407 229 757 241,099 52 49 Man.. 2,240,000 | 2,179,90C 60,100 37
53@-253 194, 273 72}3:,2'*?1? 43* *;EE** Worman . 211,700 197.200 14,500 6.8
W - 92124 35484 | 38686) 105 | 90 1978, t0tal . | 2507.600 | 2473200 | 34,400 14
SDUHEE National Science Fnundallén Men.. 2,270,400 | 2,241,700 | 28,700 ETEE
A 237,200 '2‘.31 500 5,700 24
SDLIRGE NE(IQTIEI Sefence Foundation
ERIC
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Table B-22. Doctoral sclentists and engineers in the

U.S. by race: 1973 and 1977

1977

Numbaer

Péréén{
distri-
bution

I 303,267 26.9

White

Minorities, to

Black .............

Amearican Indian
Asgian ..,

270,305
19,179

! Revised.

SOURCE: National Science Foundatien, Survey of Doctorate Recipients

Table B-23. Doctoral sclentists and englneers employed at universities and colleges by field and race:

1973 and 1977

) o 1973 o7 Percent change, 197377

Asfanl
Pagific
Islandar

Armarican
Indian

1 Indian

American

" Asian/_
Pacific
Islander

5155

414

1,001 13,779 58 | | 12 | o202 | -1z e a1

1.093
120

494
1,541
115
™

28.8
80.8

54.0
50.7
<X
41.0

SOURCE: National Sclence Foundation, Survey of Doctorate Recipients
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Table B-24. Unemployment rate of U.S. sclentists and engineers by race;

1974,

1976, and 1978

S  Employed Unemployed, i
scientists and _ seeking Unemployment
Year and race Labor force anginears . employmant rate
2,288,000 2248200 39,800 7
2,188,500 2,152,900 35600 | 0 16
35,500 32,500 3,000 85
41,200 40,500 700 17
22,800 22,500 300 13
2,451,700 2,377,200 74,600 20
2348200 2,278,800 69400 | 30
36,000 23,000 3,000 83
42,600 41,400 1,200 28
24,800 23,800 1,000 40
2,507,600 2,473,200 34,400 1.4
2,393,600 2360900 32,700 14
39,600 39,000 600 15
51,300 50,500 800 16
23,200 22,800 400 17

SOURCE: National Science Foundation



. Table B-25. Scientists and engineers employed at universities and
colleges by type: January 1975-78

Percent r:hangei

Type of academic - — — .
amployment 1975 1976 1977 1978 1975-76 | 1976-77 | 18977=78

TOMBL.vievsoosrivrmsmsionrs | 278,919 | 288,155 | 297,289 | 306,547 | 33 3z | 31

16,695 | 17,088 | 18751 | 19748 | 22 9.9 53

All other academic scientists

and enginaers . 262,224 | 271,087 | 278,538 | 286,799 3.4 27 3.0

'Data as of fall semester of sach preceding year from NSF Survey of Graduate Science Student Support and
Postdoctorals for doctorate-granting institutions.
SOURCE: National Science Foundation

Table B-26. Postdoctorates, graduate research assistants, and R&D
expenditures by field: Fall 19771
{Dollars Tn miifions)

) B o S ) 7éradus€te ) FY 1977
rasearch R&D
Postdoctorates assistants axpenditures
| Percent ] Percent o Percent
) distri- distri- distri-
Fiaid Number butien bution Amount bution
Total ... e | 19,748 | 100.0 100.0 | $3.987 | 1000

274 491 123
15.4 414 10.4
7.2 307 7.7

Enginearing........
Physical sciencas 2
Environmental sciences ..... 376 1.9
Mathematical and
computer sciances
Life sciences ,
Psychology ...
Social scienc

7 1,440 3.4 103 2.6

.2 13.252 301 2,235 58.0

385 2.0 2,293 5.2 80 2.0
1.8 5,153 1.7 256 64

- - 102 26

'At doctorate-granting insfitufions.
SQURCE: National Science Foundation

Table B-27. Postdoctorates, graduate research assistants, and R&D expenditures in the sciences
and engineering by source of support: Fall 1974-77"
(Dollars in miilions)

- - T R peemchange
Source T 1974 | 1975 | 1976 | 1977 | 197a-75 | 197676 | 197677
Postdoctorates, tofal ........... o | 16695 | 17088 | 18751 | 19748 22 | es | sa3
Federally supported ........ 11823 | 12086 | 13225 | 1385 | 19 | 98 | 25
Nonfederally supported 4,872 5,020 5,526 6,195 a0 104 121
Graduats research assistants, total ...... ééﬁéﬁ ) 746.2&1} 42,5997 774.:3591 1:37 T éﬁ - 723:57 )
Federally supported ... 22357 | 23104 | 24460 | 25155 | 83 | 59 | 28
Nonfederally supported .. 17329 | 17097 | 18349 | 18,838 -13 7.3, 27
T Fiscalvear " Percentchangs
“ie7a | 1975 | 1976 1977 | 1974-75 | 197576 | 1976-77
Acadarnic R&D expendituras, total .............coceenneea =52iszé’ | séé?} sEﬁéi ézénﬁ 21 T éf.if 20 )
Federal sources ..... s e 1:775477 7 1',?7957 - 77178;12 T ”71,7574 ) 777;.57 :::gts I 55
Non-Federal sources .............. . 858 881 903 926 27 25 25

'At doctorate-granting institutions.
2Based on GNP implicit price daflator in 1972 dollars.
SOURCE: National Science Foundation
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Table B-28. Postdoctorates by fleld, instltutional control, and cltizenship: Fall 19771

; — - — Cortral * Citizenship

Percent | Percent Porcent | " Parcent j Percont
Fleld Number | distribution | Number | distribution | Number | distribution | Number | distribution | Number distribution

T oMl 1000 10,577 100.0 9171 | 1000 6,213 100.0 13,535 100.0

Total Public " Private Foreign Us.

= 9. .| 1234 8.2 838 8.0 596 65 650 10.5 584 4.3

Ptiysical scie 4,180 21.2 2418 229 1,762 19.2 1,725 27.8 2,455 18.1

Environmental sclances 2 11 18 265 2.0

Mathiematical and computer sciences 148 7 59 . : . 53 9 95 7

Life sciences .......... . | 13.085 66.2 6,871 €5.0 6,194 67.5 3,538 56.9 8,527 704

Psychology .. 8 2.0 1 - as : 6
18 98

6 347 26
1.6 262 1.9

'At doctorate-granting inatitutions.
SOURCE: National Science Foundation

Table B-29. Total graduate enroliment in Institutions of
higher educatlon by fleid: 1974-77

Field 1974 1975 1976 1977

Total, all students’ .......... | 1,194,000 | 1,267,597 | 1009200 | 1.090.46 1 A g i T
oAl all students 1199090 | 1267597 | 1.089.290 | 1.090463 Table B-31. Number of degrees granted by Institutions
265,918 293,612 297,402 306,710 af har & tHor | led= Td-77
928172 | 073.025 | 791008 | Jeaae ﬂaf highie{fec?llilcatlenr by }ev§l gr}d ﬂeldiigﬂjﬂ

Science and engineering? ..
All ather fislds .... .
'At all graduate institutions, as reported by National Center for Education Statistics, _ _ Academic year .
HEW, Survey of Opaning Fall Enrollment in Higher Education, annual serias. Lavel and field 1973-74 [1974-75 | 1875-78 | 1976-77
_ At doctorate-granting institutions only, as reporied by National Science Foundation, — -ove a'ﬁ?,'e, _ e 73 — L —
Survey of Graduete Science Student Support and Postdociorals, annual series. Bachelor's and first-professional
SOURCE: National Science Foundation degrees, total I

087,922 | 997,504 | 993,008
305,062 | 294,920 | 292,174 | 288,543
61,025 | 70,058 | 79,126 | B2.378
642,567 | 622,044 | 626,204 | 622,087

Sclence and engineering

_ _ ) N ) - Heafth fiefds ..
Table B-30. Graduate enroliment and academlc Al other fislds ..
employment in the sciences and engineering by type of Master's degrees, t0tal .................... | 278,259 | 203.651 | 313,001 | 318,241
graduate Institution — I

= _ 54175 | 53852 | 54747 | 56731
8741 | 10842 | 120696 | 13002
214,343 | 228,957 | 245558 | 248,418

—_— . Science and engineering
Doctorate- | Master's- Health fieids ...
Total granting granting All other fields ...
Grsﬁusxaénrgllménl, Fall semester: ) ) ) - Doctor's degrees. total ............cccccerveninnn. 33,826 | 34,086 | 34,076 | 33244
1974 . S . m 265918 " ) e — —
1975.. 339,699 293,612 46,087 Science and enginesring 17,865 | 17,784 17,288 16,937
1976 345998 | 297402 48,596 Heaith fields ... 578 618 577 | 538
1977.. 362,978 306,710 56,268 All other fields 15383 | 15,684 16,211 15,769
5§URGE; Nationai Center for Education Statistics, HEW

Yeaar

Academic employment, January:
19 214,076 180,001 34,075
: 218,979 185,836 33,143
227115 192,325 34,790
238,053 198,872 39,181

'Not available for 1974.
SOURCE: National Science Foundation
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Table B-32. Graduate science and engineering en

roliment by status and field: Fall 1974771

Status and fialg 1974

1976-77

Engineering...............
Physical sclences .
Environmental sclences ..
Mathematical and computar s
Life sclencas .,
Part time, total . e st r e s - 70,120
Enginearing .
Physical sclencas ..
Environmantal sclances
Mathematical and computer
Life sciances .............
Paychology ..........
Social sclences ..

FUI MO, 80 oo | 105,798 | 210,68

20

27
5

3.4
-29
44
=13
2.0

e | 18,274

6,092

) Percent change

1977 | 1974-75 | 1975-76
218226 | 7.6 15

37,816 102 | -22
21,712 @ 1.5
9,234 44 55
13,485 27 22
64,339 13.7 37
21,130 a5 9.1
50,501 6.0 -2
88,484 18.3 7
30,292 191 | .8
2,981 -28 -2
1.920 15.4 1.7
6519 5.1 -2.0
17,938 27.4 9.0
6,667 202 -7.4
22,1867 200 -8

' At doctorate-granting institutions,
2 Less than 0.05-percent change.
SOURCE: National Science Foundation

Table B-33. Federal obligations to universities and colleges for
fellowships, traineeships, and training grants by fleld: FY 1971-77

{Doliars In thousanda)

Fiald 1971 1973 1975 1977

L | $421,029 $287,.210 $201,273 $184,671
Engineering 22,085 12,631 10,821 10,015
Physical aclences 15,821 3,901 3,238 3,875
Environmental sclencas .. 5,385 4,124 3,285 764
Mathematical and computer sclencas . 9,278 3,189 2389 1,875
Lifa aciarces ................ - 225177 179,222 135,600 118,799
Paychology .. 42,491 20,513 12,819 17,274
Social sclences 66 676 43,515 30,243 21,755
Other aciencas, 34,118 20,115 2878 10,514

SOURCE: National Science Foundation

Table B-34. Full-time graduate science and engineering enroliment by

source of major support: Fall 1974-77!

B Parcant s:har;ga

1977

1974~75 | 1975-76

1976
213,843

218,226

76

15

ééifesupﬁcﬁ

50,308
80,508
18,441

68,969

5
23
29

221 -2

7
29
4.9

'At doctorate-granting institutions,
2Includas support from State and local governments.
SOURCE: National Science Foundation
Table B-35. Full-time graduate sclence and englineering enroliment by
type of major support: Fall 1974-77"
- o b i * Percent ;h,aﬁéeﬂ i
1974 1975 1976 1977 | 1974-75 [ 1975-76 | 1976-
B 195,798 | 210660 | 213,843 | 218226 | 76 | 158 | 20
Fellowships and traineeships . 38507 | 39,013 | ar704 | 39414 | 11 | -34 | 45
' Research assistantships 39,686 | 40,201 | 42,809 | 43,991 1.3 65 28
Taaching assistantships , 48,403 | 47,560 | 48566 | 48,837 25 2.1 6
Cther types of support 71,112 | 83888 | 84,784 | 85984 18.0 1.0 1.4

‘At doctorate-granting institutions.
SOURCE: Natlonal Science Foundation
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Table B-36. Full-time graduate science and engineering enroliment by sex and fleld: Fall 1974-77"

) o Percent change
Sex and fleld 1974 1977 1974-75 | 1975-78 19?5-7?
TOWL s rresrronsinemensrmms e | 195,798 218226 | 76 15 20
MON, tOLA] ... ovsrvserssrscnssseensrsosssn o | 148,114 154,484 60 -15 -7
32,704 35210 90 | -27 15
18,775 18,706 i 5 —1
7,165 7,727 28 26 22
10.738 10714 15 13 -30
37,151 39,424 76 ~1.1 -3
11,385 11,440 -12 72 -52
31,196 31,263 9.9 -67 -22
46884 s34z | 127 10.7 0.4
1,485 2,606 357 67 | =213
, 2518 3.015 5.3 9.1 4z
Environmental sﬂeﬁeaa " 849 1,507 16.5 245 9.4
Mathamatical and I:l:lmpular scienca: - 2,486 277N 7.8 6.0 -24
Life sciences -] 15138 24.915 287 13.4 128
7574 9,690 106 16 a7
16,536 19,238 -13 75 9.6

At daﬁarataséfanﬁﬁg institutions.
SOURCE: National Science Foundation

Table B~37. Doctorate raelplents lﬁ sclence and englneerlng by sex and field: June 1974-77

i ) - Pen;am ehangs
Sex and field 1974 1977 197?{—55 76
T T I ereee— 19,086 18,281 -02
Men, total .. 16,382 14989 | -20
3,110 7 2,567 -65 | =59 2
al 52 6 2,855 2,79 2,615 2475 =35 -6.4 5.4
Erwironmental aciences 637 ; 643 632 33 -23 Y
Mathematical and computer sciences . 1,081 1,039 890 831 -39 =143 -66
BNce 3,935 3,940 3,892 3810 1 =12 =21
8y oqy ... . . - 1,796 1,876 1,832 1,879 4.5 3.0 =27
al scienca T, N 2,928 2,832 2,918 2,785 =33 3.0 =42
Women, total ..., .| 2704 | 3001 | 312 | aze2 110 5.4 41
Engineering ........... 34 50 53 74 71 | 60 | a9s
Physical aﬁienﬁs 231 262 243 244 13.4 =73 A
Environmental sdanues a7 36 71 59 =27 97.2 =169
Mathematical and eumputar sciennas 115 110 113 128 =43 27 13.3
Lifa sciences . 855 944 949 957 10.4 5 .8
Fsychalagy ™ B73 946 1,081 10.4 B4 143
Sﬁcial scnen:es 641 726 787 ?49 133 8.4 -4.8

SDUHCE Natiunal Flesean:h Councll, Survey of Earnad Dnctnrstss

Table B-38. Women In science and englneerlng by field

Dcf.:’larale
Full-time graduate racipients, Employed labor forcs,
anrollment, Fall 1977° June 1977 g 1978

Pen:enl Percant Parcent
distri- distri- distri-
Field bution Number bution Number bution
1DD.D 3,292 100.0 231,500 100.0
Engineering. 4.1 74 22 9,80 8.6
Physical sciences . 47 244 7.4 15,000 6.5
Environmental sciences . 2.4 59 1.8 7,700 aa

Mathamatical and

computer sciences 43 128 3.8 58,100 25.1
Life sciances 38.1 957 221 63,200 273
Psychology 15.2 1,081 328 31,200 135
Social aciance: 30.2 749 228 36,500 15.8

1AL dactnrate—granhng msmulmns 7 )
SOURCE:; National Science Foundation and National Research Council
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Table B-39. Full-time graduate science and engineering enroliment by citizenship and field:
Fall 1974-77"

) o - o  Percentchange
Citizenship and field 1974 1975 1974-75 | 1975-76 | 1976-77

LT T T T R T

L.5. citizens, total ...... 164,017 | 177.457

Engineering
Physical sciences
Environmental sciences
Mathematical and computer sc
Lile sciences .

Psychology
Social sciences

25,685
16,891

7,564
10,914
52,927

Engineering ...... -
Physical science. s 4,466
Environmantal sciences ......., .
Mathematical and computer sciances
Life sciences
Psychology .
Social scienc
'At doctorate-granting institutions.
?Less than 0.05 percent change,

SOURCE: National Scisnce Foundation

Table B-40. Total enroliment in institutions of higher
education by status: Fall 1977

Fall 1977
Percent
Status Number distribution

Total enroliment, all fields ..

11415020 100.0

Full time .
Part time

Graduata anrolimant, all fields .............cc......... - 100.0

Full time ...
Part time ..

Graduate enroiiment,
scignce/engineering fields' ... 206,710 100.0

218,226 712
88,484 288

Full tima

Part time

'Atdoctorate-granting institutions.

SOURCE: National Center lor Education Statistics, HEW, and National Science
Foundation

Table B-41. Graduate enroliment by status: Fall 1974-77

Pérv:snt change

Status 1974 1975 1976 1977 | 1974-75 | 1975-76 | 1976-77

Graduate enrocliment, all fields

1,194,090 | 1,267,537 | 1,089.200 | 1,090,463 6.2 -14. 0.1

437,732 6.0 =48 1.1

652,731 6.3 -18.3 -5

428.984 | 454,589
765,106 | 812,938

Full tima .
Part time .

Graduate enrollment, science and engineering fields’ ..... 265918 293612 297 402 306,710 10.4 1

218,228 76 1.
88484 | 182

195,798 | 2
70,120

Full tima .....
Part tima .

“im | ka
N
o)

'At doctorate-granting institutions. 7 )
SOURCE: National Center for Education Statistics, HEW, and National Science Foundation
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NSF FORM 811 (Oct, 1977) - . ~ ~ } ~ FORM APPROVED
OMB Mo, 99-R0279
NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550
. SURVEY OF SCIENTIFIC AND ENGINEERING
EXPENDITURES AT UNIVERSITIES AND COLLEGES, FY 1977
{Current and Capital Expenditures for Research,
Development, and Instriiction in the Seciences and Engineering)
Organizations are requested to complate and return this Please correct if name or address has ghar—;g:e;r T ”77
form to: T T - -
NATIONAL SCIENCE FOUNDATION
1800 G Strest, N.W,
Washington, D.C, 20550
Attn: UNISG
This form should be returned by November 30,1977
Your cooperation in returning the sUrvey questionnaire
promptly is very important,
Financial data are requested for your institution’s
1977 fiscal year.
This information is solicited under the authority of the — — - — B

National Science Foundation Act of 1950, as amended.

All information you provide will be used for statistical
Purposes only. Your response is entirely voluntary and
your failure ta provide some or all of the information .
will in no way adversely affect your institution.

Include data for branches and ali arganizational units of your institution, such as

maedical schools and agricultural experimant stations, Also include hospitals or clinies
owned, operated, or controlled by universities, and integrated operationally with the
clinical pragrams of your medical schools. Exclude data for federally funded research

and developrnant eenters (FFRDC's). A separate questionnaire is included in this pack-
age if your institution administers an FFRDC. If you have any questions please contact
Jim Hoehn (202-634-4674).

All financial data requested on this form shouid be re-
ported in thousands of dollars; for example, an expend-
iture of $25,342 should be rounded to tha nearest
thousand dollars and reported as $25.

Where exact data are not available, estimates are ac-
ceptable, Your estimates will be better than ours.

Please note in space below:
(1) Any suggestions to improve the design of the survey questionnaire, (2) any suggestions to improve
the instruetions, or (3) any comments on significant change in R&D in your institution,

(Attach additional sheets, if necessafv.) ) o -
PLEASE TYPE OR PRINT TITLE ABEAlexcH| wNo. | ExT
NAME OF PERSON SUBMITTING THIS FORM -
"~ NAME OF PERSON WHO PREPARED THIS - ’7 o — ~ JAREA]___.. T o1
____SUBMISSION (f different from above) TITLE ____|CcODE|EXCH| NO. | EXT
11 - 111
Please check and correct if necessary the name and ac -Iress : your institution shown on the mailing label, DATE
Q
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ITEM 1. CURRENT EXPENDITURES FOR SEPARATELY BUDGETED RESEARCH AND
DEVELOPMENT (R&D) IN THE SCIENCES AND ENGINEERING, BY SOURCE OF
FUNDS AND TYPE OF ACTIVITY, FY 1977 (Include indirect costs)

ITEM 1. INSTRUCTIONS

Separately budgeted research and development includes all funds expended for activities specifically organized 10 produce research outcomes and com-
missioned by an agency either external to the institutian or separately budgeted by an organizational unit within the institution. Include expenditures
from both the unrestricted and restricted current fund accounts. Exeluda trai g grants, public service granis, demanstration projects, eic.

ne g restrictad funds which include those monies restricted by the sponsor as to the specific operating purpose for

t f i 1} funds reflects the ability of your institution to change

e of the monies. The restricted funds categary of Federal,

I funds received through appropriations, grants, or contracts from these sources and

r ding source is determined by the organization (e.g., State government, foundation, erc.) that designates the money
for R&D even if your organization determines which projects are 1o be funded. Inciude indirect casts reimbursed or reimbursable from outside sources.

Under a, Faderal Government include grants and contracts earmarked for research and develepment by all agencies of the Federal Gavernment.

Under b, State government include funds designated for R&D by the State government and its agencies. Include here State funds supporting research

and development at agricultural experiment stations.

Under c. local government include funds designated for R&D by county, municipal, or other lacal governments and their agencies.

Under d. Foundations and veluntary haalth agencies include grants specified for R&D. Funds from foundations which are affiliated with or grant
solely to your institution should cluded under f. Institutional funds. Funds specifically designated for R&D and derived from a health agency that
is 3 unit of a 5tate or local government should be reported under State or local gavernment.

Under e. industry include all grants and contracts aliocated to R&D by profitmaking organizations, whether engaged in production, distribution, re-
search, service, or other activities. Do not include grants and contracts from nonprofit foundations financed by industry, which should be reported
under Foundations,

Under f. Institutional funds include any funds which the institution was free to designate for R&D (include indirect costs). These funds may include:
(1) Unrestricted or general-purpose State or local government appropristions; (2) general-purpose grants from industry, foundations, ar other outside
sources; (3) tuitien and fees; {4) endowment income: and {5) the unreimbursed indirect costs incurred in association with R&D projecis tinanced by
outside organizations {e.g., mandatory Federal cost sharing on grants, etc.).

If your institution now separately budgets what was previously classified as departmental research, these data should be included in line f, If yaur
accounts do not separately identify departmental research expenditures but include them as part of the instruction and departmental research account,
these data should be reported in item 3 in accordance with the instructions.

Please excluda from your response any R&D expenditures in the figlds of education, law, humanities, music, the arts, physical education, library
science, and all other nonscience fields.

(1) (2) {3} (4)
Total R&D Basic research Applied research Development
expenditures - ) B -
Source of funds — - - i =
{Thousands {Percent of column 1)
of dollars) sreent of column 1
a. Federal Government, . 1110 E . % ___ % % )
b. Stategovernment . . . ., . ., . 1120 ~ ____| Basiec resaarch is di- Applied research is Deavalopment is the
) rected toward an in- | directed toward the systematic use of

neal ABver R 0 crease of knowledge; |practical application | knowledge directed
¢. Local government . . ., . | . . {1130 . R M ' )
i 9 - = it is research where of knowledge. The toward the design and

7 the primary aim of the | definition of applied | production of usaful
d. Private foundations and voluntary investigator is a fuller | research differs from | prototypes, materials,
health agencies . . . . ., | . | 1140 | — -—— knowledge or under- | basic research chiefly | devices, systems, meth-
standing of the sub- in terms of the ob- ads, or processes. It
e. Industry 1150 - ject under study jectives of the in- does not include quality
S ~ | rather than a prac- vestigator, canirol or routine
L tical application product testing.

f. Institutional funds . . . . | . . 1160 | _ — thereof,
4. All other outside sourges ., ., , . . 1170
h. Total sumotathroughg) . . . . . 1100 3 o —% e A § —% |

Total R&D expenditures reparted in line 1100 column (1) and line 1400 column (1) should be the same.
Federally financed R&D expenditures reported in line 1110 column (1) and line 1400 column {2} should be the same.

ERIC |
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E 2. TOTAL AND FEDEHALLY FINANCED EXPENDITQRES FOR SEPARATELY BUDGETED
RE SEAF{CH AND DE\/ELDF‘MENT BY FIELD DF SCIENCE FY 1977 (!nc(ude md|r¢sct costs)

Thuusands uf dollars

Fisld of science Hlustrative disciplines (” Tmal () Federgl

Agrnnauncal agricultural, chemical, civil, Eléc!ru:sl mdustrlal

a. ENGINEERING mechanical, metallurgical, mining, nuclear, petroleum, bio- and 1410
(TOTAL) biomedical, energy, textile, architecture = 5
b. PH"!"S!EAL SCIENCES (TDTAL) 1420
(1) Astrancmv Astmphysms _optical and radm x-ray, gam 1421 B
(2) Chemistry harma-
- ) ) 1422 ) )

(3) thsn:-s Acoustics, att:irnu: and malecular cander\sed mauer elementary

particles, nu:lear structure, c:mu:s plasms 1423
{4} Other Used for l'ﬁLl|Ildl§Elp|lnEer projects within phy u:al sciences and

| for discipiines not requested separately 1424 o o

ATMDSF‘H ERIC SCIENCES: Aerbnumy solar weather modifica-
tn:m meteamlugy extra terreztnal atmaspheres

¢. ENVIRONMENTAL : 13906
gegdesy, geamagnetism, hydrglagy,, ge&zhemlstry, paleﬁmagngusm. 1430

ACIENCES N - L . A R
(TOTAL) paalean!élc)gy, physical geography, cartography, seismology, soil
sciences
OCEANOGRAPHY: Chemical, geclogical, physical, marine geo-
- @hysics marine biology, biai«:gir:ai ﬁceanégfaphy
d. MATHEMATICAL AND COMPUTER SCIENCES (TOTAL) 1440 i -
(1) Mathermatics Algehra analysis, applied mathematies, ft:uﬁdancms and logic, ) S i
geometry, numerical analysis, statisties, topology 1441
{2} Eampuwr sciences Design, developrment, and aﬁphcatmin gﬂ:umpulgr capabilities 1o - -
data starage and manipulation, information science 1442
LIFE SEIENCES {ToTaL) L 1450 |
Anatomy, biochemistry, biophysics, bmgeagraphy Ecah:gy,
(1) Biological embryology, entomology, genatics, immunalogy, microbiology, 1451
sciences nutrition, parasitalogy, pathology, pharmacology, physical o
amhrapaiagy . physiology, botony, zoology
(2) Agricultural Agricultural chemistry, agronomy, animal science, conservation, o
dalry science, plant science, range science, wildlife 1452 |

Anesthesiology, Esrdialcgy endoerinology, gastroenterology,
hematalagv neurology, obstetrics, ophthamology, preventive 1453

{3} Medical
ne and community health, gsyt:hlatry, radmlagy, surgery,
(4) Other J for ary. 1454 - .
f. FSYEHDLDGY Amrnal behavior, clinical, Eﬂuﬁallﬂnal experlmemal human
(TDTAL) development and perscmallty, social - 1460 B
:CES (TDTAL) 1470

(1) Economics N Ecnnumetrms E}rﬁa!mnal industrial, labor, agncullural publiz 1T S o o

finance and hscal palncy ) 1471
(2) Fchtu:al science Eeguanal studlas ve government, international relations,

legal systems, palltncal ther;rv, public admlmstranﬂn 1472

Camparatwa and Fns!arn:al complex organiZzations, culture and
(3) Sociology social structure, demography, group interactions, social problems 1473
and welfare, theory

{4) Other History of science, cullural anthraﬁalagv, linguistics, s
economic geography, research in education ) 1474 |

h. OTHER SCIENCES,| To be used when the multidisciplinary and interdisciplinary 1480
n.e.c. (TOTAL)* |aspects make the classification under one primary field impossible

i. TOTAL (SUM t:f a through h) Chet:k to insure that column tmals are identical with
data reported in item 1. 1400

'FLEASE EXCLUBE FRGM YGUR RESFDNSE AN\“' H&D EXPEND!TURES IN THE FIELDS DF EDLICATIGN LAW HUMANITIES,

[
Q
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ITE

rathar than in item 3.

THE SCIENCES OR ENGINEERING

If YES, are the expenditures for this item reported in items 1 & 2? YES

Does your institution separately budget departmental research? YES

ITEM 3. INSTRUCTIONS
Include the salaries of department heads, faculty members, secretaries and technicians; office and laboratory supplies; and expenditures for dearee
credit instructional programs in science and engineering sut
as an expenditure for instruction, not for departmental research, Departmental research {nonsponsored research) is “'personal’ or “‘facuity’ research
supported by General Funds of the department as a specifically assigned, departmentally planned, or mutually understood part of the faculty mem-
ber’s total activity. If departmental research expenditures are now separately budgeted at your institution, they should be reported in items 1 & 2

jects. The time spent in supervising the thesis work of g

M 3. CURRENT EXPENDITURES FOR INSTRUCTION AND DEPARTMENTAL RESEARCH IN THE
SCIENCES AND ENGINEERING, BY FIELD OF SCIENCE, FY 1977 (Direct expenditures only)

COMPLETE ITEM 3 IF YOUR INSTITUTION GRANTS A DOCTORATE OR MASTER'S DEGREE IN EITHER

beginning in 19 __ NO_____

NO_ _____

te students should be reported

i o - B Tc?tél%étrugtian Eﬁdr - Depsrtmen;él;eseaf;h asa
Fieid of science departmantal research percent of col. 1
(Thousands of dollars) {No decimals)
) B - ) {1} i {2)
a. Engineering 1510 ___ 5 o N %
b. Physical sciences. 1520 e 1 %
¢. Environmental sciences . 1630 o _ o %
d. Mathematical and computer sciences , 1540 | L 1 %
e. Life scignces . 1550 _ _ I %
f. Psychalogy 1560 . ) o %
9. Social sciences 1570 . _ 777 %
h. Other sciences, n.e.c. - 1580 ) i - o -
i. Total (sumof a through h) ., . . . . |1s00 $

mined by institutional policy.

equipment such as oscilloscop

oceanographic vesssls, and computers,

BY FIELD OF SCIENCE, FY 1977

ITEM 4. INSTRUCTIONS

Facilities and equipment expenditures inciude the following: (a} fixed equipment such as built-in equ

and the building costs of service functions such as integral cafeterias and bookstores of a facility; (e} faciliti
panents such as medical schools and teaching hospitals; and (f) special separste facilities used to house scientific apparatus such as accelerators,

EQUIPMENT FOR RESEARCH, DEVELOPMENT, AND INSTRUCTION,

Report funds for facilities which were in process or completed during FY 1977, Expenditures for administration buildings, steam plants, residence
hails, and other such facilities should be excluded unless utilized principally for research, development, or instruction in engingering or in the sciences.
Land costs should be exeluded. Exclude smail equipment items in your eurrent fund account costing approximately $200 to $500 or less, as deter-

nstructed to house separate com-

1ent and furnishings; {b) movable scientific
tect’s fees, site work, extension of utilities,

i j 17; 7Tga;§nds af}cjigliars ;7 j
T ) ~ Federal T an
Field of science Total Government other sources
B R L 2 _ B
a. Engineering 1710 5 5 _ § -
b. Physical sciences. 1720 B - B - j ]l ] _
¢. Environmental sciences . 17739 B B ~ B L | _ -
d. Mathe- rical and computer sciences . 17}'@ | -~ : ”W ] _ - _ ]
e. Life =ziences . 1750 . o _ _
f. Psv.:nology 1760 o L _ -
g. Social sciences 1770 - B L -
h. Other sciences, n.ec. . i 1780 | - B - 7777 - B o B
i. Total (sum of a through h) . L 1700 | $ s s o
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Aruitoxt provided by Eric



E

OME No. 99-RO282
Aperoval Expires Decamber 1978

NATIONAL SCIENCE FOUNDATION
Washington, D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL EMPLOYED
AT UNIVERSITIES AND COLLEGES, JANUARY 1978

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 information is solicited under the authority of the National
Seience Foundation Act of 1950, as amended. All information vou
provide will be used for atatistical purposes only, Your response is
entirely voluntary and vour failure to pravide some or all of the
information will in no way adversely affect your institution.

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

This survey requests employment data as of
January 1978. The completed 1978 questionnaire
should be returned to NSF by March 31, 1978. Your
cooperation in returning the survey questionnaire
promptly will be appreciated. If you determine,
however, that you cannot respond by March 31,
please notify NSF and request an extension of time.

Please read the enclosed instructions before com-
pleting this form. If you have any questions about the
completion of the form, contact Robert Loycano
(202-634-4673). Where exactdata are not available,
use estimates. Please complete all items; estimates by
college officials will be better than NSF estimates.
Enter “O” as an item total (lines 2100; 2200, etc., are
item totals) rather than leave the total blank.

All entries should be in whole numbers.
Please do not enter decimals or fractions,
except in column 5 of item 6 where 1 decimal
place ig optional.

Institutions of Higher Education

Include data for branches (including regional
campuses) and all organizational units of your
institution, such as a medical school or agricultural
experiment station. Also include any hospital or
clinic owned, operated, or controlled by the Univer-
sity, and integrated operationally with the clinical
programs of your medical school, Exclude data for
any federally funded research and development
centers (FFRDC's) administered by your institution.
(See below).

Please classify your institution according to (1)
highest degree granted in the sciences orengineering
and (2) primary administrative control.

Hivhect darran e tad & One example of a o
nghggp deg}r%ergr;a;pterdim the Check | science or engineering ad @hfik,fi?@W trol
sciences or engineering one | field in which highest || 2dministrative control
during 1976-7 degree was awarded of your Institution
Ph.D. [ I — Federal |
M.D., D.D.8,, etc. 0 — . i} State O
Master’s ) O | — — ; Local O
Bachelor's or equivalent O — N — Private O
Degree other than in O . _
science or engineering
2-year program O _ —_— _

Federally Funded Research and
Development Centers (FFRDC's)

Separate forms have been mailed directly to all

NSF FORM 724 (12-77)

Q

RIC
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FFRDC’s administered by academic institutions. A
list of these centers appears on page 2 of the
Instructions and Definitions.
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SECTIQN A. NLJMBER DF SGIENTISTS £ND ENGINEEF’{S JANUA?Y 1978
{INCLUDE postdoctorals; EXCLUDE graduate students)
Item] Full-time scientists and Engmeers by field and function in which E”EEL"Z emplnyerj lenter the totals of 1a thru 1:_; in 1h)
1. | and total full -time- equlvalentﬁ (FTE) by fum:tmn January 1578 {enter in 1|)
FIELD OF EMPLOYMENT TOTAL TEACHING R&D activities
L o - - - nn 2) (3) th
o Engineers (towah. ... ] - ] RN N I
(1) Aeronautical & astronautival engineers | | | | T - . .
{2) Chemical engineers . o - - T T
{3) Civil enginvers . T 1 T o T
(4) Electrical engineers . . . . .. T T 777 - T
{5) Mechanical engineers T T I T )
{6) Qther anmmr\ - T T - -
b. Fhvsuj T - i ) T o
(11 Ch e 7:7 j ) ) - — - B
(2y Physicists . . . . . ... ... - T S T i
_(3) Other physical scientists . .. . . ; B ;7:777 j iA _ 7”::; :
¢.  Environmental scienti . ; 7177 7: i - - 1::777
(D Earthsclentists ... ... ... .. ..... . o - N
(2} Atmospheric scientists . . . . . . e ) - T T -
(3) Oceanographers . .. ..., . IR j 7; j '7: i7 o 7:; - 7:7i7::7 ]
-j; \l;ih;tmuull{lmnputLr :Lih:l:thhih\lj’“ii. .. ~ J 7:7 ;;7 777 ; j ] 7::777
t1) Mathematicians fexclude computer scientists) - - o
(’1 (nrnputu SCIRRTISES | Lll!d\. pru dmmers - - T N - i
(2) Bmlumcal sclentists . . ... ... ..., T T T T T
{3) Medical scientists (see Instrllu_llun\ p.by L T o - — .
f. F‘wr.hnluglsts (m!dl) B . . :7 - 777;7 o 7:: ] T ] :7:7?
g Social seientists (total) texclude historians - j - | o ] N ] o
(D Economists .. ........... ...... 17 7777777 77777 7”7777
{2) Sociologists . . ... ... ... ..,.... 7777 j B B N L ”7 ]
(3) Political scientists . . ... .. ..... ... B . L - ~ B . I
(4 Other sovial seientists . . . oL L _ _ ;7 B b _ 7:7 7777 ]
h. Total hudgquiijii:um ot a thru L) ¥ . 7; ) . o o
B 1” FTE distribution. b} function =f : 7T7 - a2 ) B - - o i ~
It;m  Full-*ime scientists and engmeers by hlghESt earned degree snd funt;tmn in which pnmanly emplnyed Januarv 1978
HIGHEST EARNED DEGREE TOTAL TEACHING R&D ar.cl)llvhlsfcs
(n (2) (£)] (1)
Puvtorate holders, by vpe
4 Phi' rSed. oL - o o _
Iy Fddo, oo oo _ _ L e _ e
. AMDLDDS.DNM ete - L } R o .
Ao Master's . L . - I | o -
¢ Bachelor's or the equivalent . . . . B 77 ] | - B - L - . ;
r Tm;il(imnur athrie) . .. ... — = — e =

A/ Totals in line 1h should be the same as (he correspondinge totals in line 21
b/ The total reported m item 1i, column 1, shauld, by definition, be the same as the total in item b, column 1. However, the FTE distribution

by Tunction tvolumns 2. 3, and 4 will not pecessarily coincide with the funetional distribution on a “primarily employed® basis in line 1h,

ERIC 5¢
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me Part -time scientists and engineers, by fleld and function in whieh pﬂmanly employed (gn ter he totals of 33 thru 3gin Bh)
3 and total FTE s by fum:tl n, January 1978, (Enf.er in 3|) (INCLumnemrals EXCLUDE graduate students)
FIELD OF EMPLOYMENT TOTAL TEACHING R&D activities
= (D (2) (3} 4)

a. anmcers(mtal)..;,.:.; ..... 2310 - - ) ]
(1) Aeronautical & aslrcmautual engineers . . .. .| 2377 N N 1 77;
(2) Chemical engineers . .. ............. 27 _ - jiil . 7 - ,iii ji
(B Civilengineers . . ... .. ............ - . } I
(4) Electrical engineers . .. .. ........... o - RN j
(5) Mechanical engineers . . . .. ... ....... ) 77:7 - T 777777 ~ T 777777 iﬁi

. (E)Otherengneers.x..,..;.;é,, ..... - T b )

b Physical scientists (total) .. ............. 77: - ; e ) ~ 1 ; . ) .
(DChemists .. .................... B - B - I - - :;,,ﬁjf,
(2) Physicists . . .. ... ... :,:: - ; - S 777,7: S S o .
(B)cherphysxcalsclenusts.6”,,....,.ég o I .

c. Environmental scientists (tmsl) :: - - ] : i . . 7 7;:7 —
(1) Earth sclentists ... ., ..... - 7:” ) - N ] 7,7::,7, _

d. Mﬂlhemgncal & cgmput“r scientists (tnml) AR 2340 T :: ) | 7; ; Il B - : : :7 _

(l) Mgthsmatlmaﬂs (c’(clude camputer sciemi%t%) 2341 _ 7:_; - o ;:; o ;A N 77,,;, ]
2342
e L:tesc;:nusts(t:;'ial) e e e s 1?350 _ . | 77, _ 77777,,,,, _
(1) Agricultural scientists . . . .. .......... 2351 _ ,; L 7:; . 777 77A ::,7 7, )
(2) Biological scientists 2352 . L o -
(3) Medical scientists (see instr 2353 - - ) o - - ) :;j

, ogists ( . . :77 ;?5'750 777 777 ;;” - ] ;: I

g. Social scientists (total) (exclude historians) . . . .| 2370 - o - . _
(DEcomomists. . .. ................. N o N o _
(2ySociologists .. .................. 33?37 R _ o —
_(3) Political scientists . . .. ............. 2373 L - - . - _
(4)@1}12?561:!3]5(;1&11"515,,Eéa.....é—,};—. 2374 o I L ~ 7,,;77 .

h. Total headcount(sumofathrug) &/, . .. ... .| 2300 Hlfi L _

_| i. FTE distribution 75} function & | ... | 2390 o I -
h:ﬂ'i Part-time scientists and engineers, by highest earned degree and fum:tmn in whn:h Brlmarllv employed, January 1973
HIGHEST EARNED DEGREE o TEA(E?ING prees actlyliles
Doctorate holders, by type -

a Ph.D.orScD. ... .. .. ... .. ... LU . _ . —

b, EdD.. ... 20 S — — —

e M.D,D.DS, DVM. et ., ., 2430 4 ] SR S —

d Master's ... ... .. 2440 S— — — S

e, Rachelor’s or the cqulv.ﬂenl. R . 2.1/ . . — —_—

7fi]’qtzgl(sumnfalhrut)___.,,§=,,,§,,;,;.. 2400 - — I e

A/ Totals in line 3h should be the same as the corresponding totals in line 4.

b/ The totals in item 3i converting figures on part-time employment inta FTE’s will necessarily differ from headeount tortals in line 3h.

Q
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1tern| Full- “time xlentists and englneers by flEld in whlch pnrnanly emplnved and sex, Januarv 1973 . )
5 |(Totals reggrfted in item 5, m:lurnn 1, should equal the mtals reported in |tern 1, snlurﬁn 1.} o
FIELD OF EMPLOYMEN? TOTAL MEN WOMEN
EL E MENT 3
ELD OF EMPLOYMENT (n 2 &)

a. Eﬁglnrz:rs(tmal),17:.7..7.;;;,5....:7.7;,”.7. E - ,,,: - 777777 L .

b Physmal srzlennsls (tnlﬂl) E X | _ 777 o _ .
(I)Chemists . .. .......... ... ... .... R I .
(?)thsmsls..,..,,....ég.,...é ..... _ I .

[ Enwmnmema_l scmnmls (IDI:JJ) 7;7 7:, -~ ::, ,7: W,

(1) Mathgmang:ms (exulud: computer scientists) . . . - - 7,::,:
(2) Computer scientists {exclude programmers) B o

O
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ftem
6
Scientists and engineers, by field in which primarily employed, employment status, and total full-time
equivalents (FTE's) by field, January 1978
NOTE: This information is needed by NSF and others interested in the current status and trends in the level
of academic research, by field.
— = Headcounts Estiniated fu‘:!i#E,;;iequivafrjznts
Total FTE's
(Include afl
av tivities,
e.g., teaching,
R&D etc., of Percent
all individuals ~ of total
reparted in FTE's deveted
FIELD OF EMPLOYMENT Total Full time 3 | part time b col. ) to R&D
h (2) (3) ) (5)
:;xiEngm;erS(luml)...,.”.i...”..i..;;5537}() . - B L _ %
(1) Aeronautical & astronautical engineers . . . ... .[27;7 } o ) i ] ~ ] - ] ?{a
(2) Chemical engineers . . ., . ..............[2712 L B - ] - %
(3) Civil engineers ... ..................|2713 ] t; D 77; 77:777 %
(4) Electrical engineers . . .. ... ............ .Z;‘j771747 ) - o - i i 7737’5
(5) Mechanical engineers . ................ 2715 7; B ) - ] R i 7; %
_(6) Other engi 2716 ] B - N %
b. Physical scientists (total) . .. o - . oo vs oo, 2720 ) - - - ] %
(1) Chemists . 2721 ;7; 7;7 ; - ) i . :f l %
{2) Physicists . 77: o e - - - 7:; ) %
_ (3) Other physical scien . . 23 : - : - _ B 7:7 ] 713{,7
c. Environmental scientists (mt.;l) N 777 7:7 i 1 - . o i - %
(1) Earth scientists ; ;7 ) S - %
(2} Atmospheric scientists : i :: : B B R 77 - Wiéii
) Du;gnﬂg.raphcri . , : e : 1 - - i ) 7j7 7%
d. Mathematical & computer scientists (lnul) s .. 2740 j - - ] ] - - - o ] 3 %
(1) Mathematicians (exclude computer scientists) . . . 27411 i i - o ) i o B 5’%
(2) Computer scientists {exclude programmers) é?{;’ 77 : : N : ) - . - %
e. Life scientists (mu!). e e | 2750 ; ; ;;f e ] . 777 7‘3;“87
t :i :7 B 77 7:77 777 %
(2) Bmlﬁguglﬁmnllsls...,;,HV...HV.;;;; ) B ) ) ) B %
(3) Mdics S A N O
f. F‘ﬁycfhtj!uélsh(mml),‘r.;.;;_”.””“”j 777 e BB - - - %
57 Social scientists (mmﬁ (exclude historians) , - : o ] B - - B : ) L %
(1) Economists , ...................... - - 77 7/ - 77 e Vééf
(2) Sociologists . ., ............. 771 :7:7 | L L ] %
(3) Political scientists .. ........... 1 7 - i B ] ; L ] %
B (4)Dlhgriagmlsucnlnh R . i: ] 77 - - 77 o 77%5*5
h. Tﬂlal (‘iufﬂ Df a thru g) ........ e B ) ) S ) %
NOTE: If you presented data in column 5 in terms of abso!ute rumbers instead of percentages, please check this hax |

*’ﬁ'ﬁials in column 2 should be the same as corresponding totals in column 1 of item 1.
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SECTION B.NUMBER OF TECHNICIANS EMPLOYED IN THE SCIENCES AND ENGINEERING, January 1978
Item e P o
7. Techricians, by field and function in which primarily employed, January 1978
FIELD OF EMPLOYMENT TOTAL R&D Other
(n ) activities (3)
a. Engiricering technicians . . .. ... .... .. .. 2810 - B 7 ) ) ) -
b. Physical science technicians _ . . . .. ... . 2820 ) - ) - -
¢. Environmental science technicians . . .. ... . .. 2830 B - ) B - -
d. Mathematical and computer science techpaicians. . . 2840 - - ~ B - B
e Lifescience technicians . ... | 2850 L B B ) - B
f. Peychology technicians . .. ... ... .. .. ... 2860 B o B - B ) B
£. Social science technicians . . .. ... ... ... . .| 2870 o o ~ B | .
| h. Total Hum ul a !hru g) 2800 =
CHECK LIST 1977-78 DATA CHECK
Please compare your January 1978 personnel data with your survey response for January
{1 1. Areall entries rounded to whole rumbers® 1977, particularly for the following item tot L xplain below or on a separate
(Please do not enter fractions or decimals. sheet any significant changes ;md whue possible, indicate any required adjustments
except in column 5 of item 6 where one in data rcp‘“‘&d in previous s
decimal place is oplional.) )
P P 1977 1978
€ )2 Do the dats add o subtotals? Line 2100, col. | , Line 2100, col.1
)3, Are all items completed? YOUR ESTIMATES Total full-time scientists & engincers - ~ _
will be better than OURS. An evplanation of - B
estimates may be noted on a separate sheet
or in the remarks. Line 2300. cal. 1 _ Line 2300, col. 1
, ) , Total part-time scientists & engineers . _ - .
L 34, Are all branches and components )
such us o medical school apd
agricultural experiment station Line 2800, col. | Line 2800, col. 1
included? Total technicians employed in the 1
7 7 sciences and engineering _ ; : -
{ )5, Have you included all postdoctorals ?
CONFIDENTIALITY REMARKS
The National Science Foundation recognizes
that 1ts ability 10 gather much of ihe enclosed
information would be scverely impaired if it
could not be held in confidence. Pleuse indicate
below the riumber of any items which would
fiot be supplied but tor assurance lhgl the source
will be held in confidence, Th
will hold in confidence sucli 1nmmulmﬁ ™
the extent permitted by law.
ITEM:
. - - e S — —_— — — — — e e
. AREA] - ; o
Bl LA CE TUDE S I AREALEXC . =XT
PLEASE TYPE OR PRINT TITLE copg | EXCH| NO. | EX
NAME OF PERSON SUBMITTING THIS FORM
) N WHO PREPARED THIS | TITLE - AREAl v | w1 o
v (If different from ahove) o o . o ___|cOoDE Eix,LH NO. EXT
NAME OF INSTITUTION T TDATE ADDRESS (rumber, strect, city. State, ZIP code)
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OMB No. 99-R0OZRZ
Approval Expires Dacembar 1978

NATIONAL SCIENCE FOUNDATION
WASHINGTON,"D.C. 20550

SURVEY OF SCIENTIFIC AND ENGINEERING PERSONNEL
EMPLOYED AT UNIVERSITIES AND COLLEGES, JANUARY
1978

INSTRUCTIONS AND DEFINITIONS

The National Science Foundation requests
your cooperation in completing the attached
questionnaire covering the personnel
characteristics of your institution as they relate
to the sciences and engineering. This form
requests employment data as of January 1978.
The questionnaire should be completed and
returned to NSF by March 31, 1978. If you
determine, however, that you will not be able to
respond by that date, please notify NSF and
request an extension of time.

This survey is similar to that conducted by
this office each year. The major difference this
year is the deletion of the question (formerly
item 5) on Ph.D./Se.D.’s by field and employ-
ment status and the removal of the “optional”
designation for theitem requesting FTE data by
field, (formerly item 7).

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 “Remarks” section, or on a separate sheet of
paper.

If you have any questions regarding informa-
tion requested on this form, write or telephone
Mr. Robert Loycano at the Universities and
Nonprofit Institutions Studies Group, Division
of Science Resources Studies, National Science
Foundation, 1800 G Street, N.W., Room L-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. '

Institutions of Higher Education

~ Academic institutions should include in the
form for the parent institution data on

NSF FORM 724 (12.77)

professional and technical personnel employed
in the sciences and engineering in all branches
and other units of the parentinstitution. Include
regional campuses, medical school, or an
agricultural experiment station, but exclude an
associated federally funded research and
development center (FFRDC). FFRDC’s are to
report their data separately from the ad-
ministering university.

Include all personnel who were paid a salary
or stipend, including postdoctorals, and other
staff, such as members of religious orders, who
received no remuneration while employed at the
institution.

Exclude: (1) Personnel on sabbatical or other
leavestatus;(2) personnel employed in branches
of your institution located in foreign countries;
(3) unpaid voluntary staff; (4) student health
service personnel; and (5) those agricultural
extension personnel primarily involved in home
economics and 4-H youth programs.

Medical Schools

Incorporate data for medical schools in the
data for the parent institution. Medical schools
are those 2- or 4-year schools of medicine
approved by the Council on Medical Education
and Hospitals and the Association of American
Medical Colleges. Include: (1) Teaching and
R&D functions of hospitals or clinics owned,
operated, or controlled by universities and
integrated operationally with the clinical
programs of their medical schools; (2) research
bureaus or institutes which are integral parts of
medical schools; (3) research bureaus and
institutes which are nonuniversity owned but
are affiliated with the medical school and any

outside the departmental structure of univer-
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sities, but whose senior research staff members
hold teaching appointments with medical
schools.

Personnel employed at such organizations
that are to be reported in the survey include all
M.D.’s, D.D.S.’s, etc., with faculty or academic
appointments. Typical among these are
physicians, dentists, public health specialists,
pharmacists, etc, who spend the greatest
proportion of their time in teaching, clinical
investigation, or other R&D activities.

Exclude: (1) All medical practitioners, interns,
residents, and clinical fellows without faculty or
academic appointments; (2) scientists whose
primary employment is at independent
hospitals even though they may perform some
teaching or research functions for your institu-
tion through cooperative agreements; (3) nurses:
(4) some allied health professionals primarily
involved in direct patient care, such as op-
tometrists, nurse anesthetists, occupational
therapists, and physical therapists; and, (5)
unpaid voluntary staff at medical or dental
achools.

Federally Funded Research and
Development Centers (FFRDC’s)

For purposes of this survey, FFRDC’s are
defined as R&D organizations exclusively 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 FFRDC’s
administered by universities and colleges:

Ames Lahnrstufy

Hﬁpkms Umversxty)
Applied Research Laboratory
Argonne National Laboratory
Brockhaven National Laboratory
Center for Naval Analyses
Cerro Tololo Inter-American Observatory
E. O. Lawrence Berkeley Laboratory
E. O. Lawrence Livermore Laboratory
Fermi National Accelerator Laboratory
Jet Propulsion Laboratory
Kitt Peak National Observatory
Lincoln Laboratory
Los Alamos Scientific Laboratory
National Astronomy and lonosphere Center
National Center for Atmospheric Research
National Radio Astronomy Observatory
Oak Ridge Associated Universities
Plasma Physics Laboratory
Space Radiation Effects Laboratory
Stanford Linear Accelerator Center

65

Data Elements Required to Complete
This Survey

If the following seven characteristics are
known for each science and engineering
employee, the request can be substantially
completed without estimates. The
characteristics are further described elsewhere
in the instructions.

1. Scope of personnel included:
a. Scientists and eng’ineers

2. A551gnment statusi
a. Full time
b. Part time
3. Field of employment (22 detailed fields in
7 broad groupings)
4, Full-time-equivalents (FTE's)
5. Function:
a. Teaching
b. Research and development
c. Other science and engineering ac-
tivities
6. Highest earned degree
a. Ph. D. or Se. D.
b. Ed. D.
c. M. D, D.D.S., D.V.M,, etc.
d. Master’s
e. Bachelor’s or its equivalent
7. Classification of scientists and engineers
by sex.

Classification of Fields of Employment
in the Sciences and Engineering

Listed below are the broad and detailed fields
of employment corresponding to those shown on
the questionnaire with illustrative disciplines in
each field,

Please claSSIfy persons (including those
employed in interdisciplinary or mul-
tidisciplinary specializations)in thelisted fields
with which their activities (teaching, research,
or other) are most closely identified. In the case
of a scientist employed in a general category
such as science education, he should be reported
in the field most closely related to the academic
requirements of his position—such as
mathematics, sociology, or psychology.

Because of the importance of academic
departments in the organizational structure
and, thus, in the information systems of
institutions of higher education, many in-
stitutions must report individuals in terms of

57
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the departmental assignment shown in their
personnel information systems. In some in-
stances, the designated department will not
necessarily be the same as the field in which an
individual is actually employed.

Because of the departmental structure, it is
important that respondents include in the
survey organizational units that are not part of
any academic department. For example, scien-
tists and engineers employed at a computer
center that is not affiliated with a particular
academic department should be included in the
survey.

Aernnautics’l & Astmﬁmmicgii aerodynamics,
Chemma!, ceramic, petrgleum. petroleum refining process
Civil: architectural, hydraulic, hydrologic, marine,
sanitary and environmental, structural, transportation
Electrical: communication, electronic, power
Mechanical: engineering mechanics

Other Engineering: agricultural, industrial and manage-
ment, metallurgical and materials, mining, nuclear, ocean
engineering systems, textile, welding, interdisciplinary
fields for the training of technicians.

PHYSICAL SCIENCES

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

Physics: acoustics, atomic and molecular, condensed
matter, elementary particles, nuclear structure, optics,

plasma

Other Physical Sciences: astronomy (laboratory
astrophysics, optical astronomy, radio astronomy,
theoretical astrophysics, X-ray, gamma-ray, neutrino

astronomy), metallurgy, interdisciplinary fields for the
training of technicians

ENVIRONMENTAL SCIENCES (TERRESTRIAL
AND EXTRATERRESTRIAL)

Earth Sciences: engineering geophysics, general geology,
geodesy and gravity, geomagnetism, hydrology, inorganic
gec:r:hemlstry. isotopic geochemistry, organic geochemistry,
lab geophysics, paleomagnetism, paleontology, physical
geography and cartography, seismology
Atmospheric Sciences: aeronomy, solar, weather
modification, extraterrestrial atmospheres, meteorology
Oceanography: biological oceanography, chemical
oceanography, geological oceanography, physical
oceanography, marine geophysics

MATHEMATICAL AND COMPUTER SCIENCES
Mathematics: algebra, analysis, applied mathematics,
foundations and logic, geometry, numerical analysis,
atatistics, topology

Computer Sciences: computer programming,! computer
and information sciences (general); design, development,

manipulation; information sciences and systems; systems
analysis
LIFE SCIENCES

Agricultural Sciences: agronomy, animal science, dairy
science, f od science and technology, forestry, horticulture,

C 2 anatomy, bacteriology,
blo’hemlstry. bmgeography. biophysics, ecolegy, em-
bryology, entomology, evolutionary biclogy, genetics,
immunology, microbiclogy, nutrition and metabolism,
parasitology, pathology, pharmacology, phvsical
anthropology, physiology, plant sciences, radiobiology,
systematics, zoology, interdisciplinary fields for the train-
ing of technicians

Medical Sciences: Internal medicine, neurology,
ophthalmology, preventive medicine and public health,
psychiatry, radiology, surgery, veterinary medicine, den-
tistry, pharmacy, podiatry, anesthesiology, chemotherapy:,
dermatology, geriatrics, nuclear medicine, obstetrics,
gynecology, oncology, pediatrics, physical medicine and
rehabilitation, interdisciplinary fields for the training of
technicians?

PSYCHOLOGY: animal behavior; clinical psychology:
comparative psychology, counseling and guidance; develop-
ment and personality; educational, personnel, vocational
psychology and testing; experimental psychology: ethology:
industrial and engineering psychology; social psychology

S8OCIAL SCIENCES

Economics: agricultural economics: econometrics and
economic statistics; history of economic thought; inter-
industﬁsl, labor and agricultural
microeconomics; public
finance and ﬁscal pnhcy. the@ry economic systems and
development

Sociology: and historical, complex
organizations, Eulture snd social structure, demography,
group interactions, social prﬁhlems and social welfare,
sociolegieal theory

Political Science: area or regional studies, comparative
government, history of political ideas. international
relations and law, national, political and legal systems:
political theory, public administration

national ECDﬁDi‘ﬂiCE
Efﬂﬂﬁmlts.

Other Social Sciences: cultural anthropology,
criminology, history of science, linguistics, sociceconomic
geography, urban studies, research in education, and
regearch in law, ie, attempt to assess impact of legal
systems and practices on society.

! Personnel employed as computer programmers should be reported as
technieiana (item 7).
? Exelude personnel primarily involved in direct patient eare.
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Section A—Number of Scientists and Engineers, January
1978

(Includes postdoctorals and excludes graduate students)

This section requests data on full- and part-
time employed scientists and engineers. Scien-
tists and engineers include faculty members,
postdoctorals, and other professionals working
in the sciences and erigineering at your institu-
tion, including those in research administra-
tion. These professionals work at a level at
which the knowledge acquired by academic
training equal to a bachelor’s degreeis essential
in the performance of duties. Graduate students
are not considered scientists and engineers for
survey purposes.

Two possible criteria used in determining
whether an individual is employed full time are
(1) his/her working 40 hours per week; or (2)
his/her teaching 12 credit hours per week. (The
preceding serve as illustrations only; the “full-
time” workload may vary somewhat from
institution to institution.)

Avoid double counting; if an individual is a
full-time employee, but his assignment involves
more than 1 department or more than 1 campus,
he/she should be counted as 1 full-timer in
his/her actual or primary field of employment
and at his/her primary campus location.

Item 1. Full-time scientists and engineers,
by field and function in which primarily
employed, January 1978.

In items 1a to 1h, the functional classification
of professional personnel into teaching (column
2), R&D (column 3), and other science and
engineering activities (column 4), should be
based on the function in which the person is
primarily engaged or employed at the institu-
tion. For example, a person engaged in two or all
three of the specified functional categories
should be classified in the function in which he
spends the largest proportion of his time.
Exclude outside consulting work and teaching
not performed under the auspices of yourinstitu-
tion.

Ih classifying petsannel by function note

JDb tltles may produce a 51gn1ﬁcant bias
pﬁ'marilfy toward teaching. It is important to
recognize that persons with professorial rank
may also be Engaged in research.

In classifying an individual under a par-
ticular category (teaching, research and
development, or other science and engineering
activities), take into consideration all official
activities even if carried on in a school or
department other than the onein which he holds
his principal appointment.

Teaching (column 2) is defined as encom-
passing those activities connected with degree-
credit courses or which are intended to lead
ultimately to the granting of degrees or cer-
tificates or to professional certification or licen-
sing.

Include under ‘‘teaching” any academic
administrator—such as the President, a Dean,
or a department chairman—who holds a science
or engineering degree, unless the individual is
primarily involved in the administration of
R&D activities. If the individual cannot be
identified with one specific discipline, report the
field of his highest earned degree Ad-
ministrators primarily involved in R&D ac-
tivities should be reported in the “R&D"’ column.

Include personnel engaged in instruction of:
first-year trainees, residents, and other
profe:ssional persﬁnnel receiving aqunced
tr,amees,,

Time spent by faculty or other staff members
in supervising the thesis work of graduate
students is considered to be part of the teaching
function.

Exclude instructors in nursing programs,
dental hygiene, etc., specialties that relate
pnmaﬂly to dlrect patlent care.

cludes basn: and applled research in the SCIEDCES
and engineering and design and development of
prototypes and processes,

Research is a systematic, intensive study
directed toward fuller knowledge of the subject
studied. Research includes activities that are
separately bulgeted, including 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, This activity inclles all



departmental research that is separately
budgeted. Include in this function the prepara-
tion for publication of books and papers describ-
ing the results of the specific research and
development. Also include the administration of
research and development.

Development is
knowledge directed toward the design and
production of useful prototypes, materials,
devices, systems, methods, or processes. [t does
not include quality control or routine product
testing.

Under Other science and engineering ac-
tivities (column 4) report all professional per-
sonnel not primarily employed in teaching or
research and development, as defined above.
Examples of such activities are agricultural

and student counseling by individuals with
degrees in psychology. Exclude hospital
employees predominantly involved in patient
services, Student Health Service professionals,
and other individuals that are not primarily
engaged in science or engineering activities. Do
not use this category to report individuals for
which there is difficulty in determining their
primary function. It is preferable that you
classify each person in the most appropriate
functional category according to your best
estimate.

Full-time-equivalent distribution, by func-
tion. In line li, apportion staff members across
the three functions on the basis of the proportion
of effort or time spent in each of the functions,
thus correcting for the “primarily engaged”

an individual devoting three-fourths of his time
to teaching and one-fourth to research and
development should be counted as 0.75 in
teaching and 0.25 in research and development.

total on the questionnaire. In line 1i, totals
entered in columns 2, 3, and 4 should add to the
total in column 1.

Item 2. Full-time scientists and engineers,
by highest earned degree and function in
which primarily employed, January 1978.
For the purposes of this survey, carned
degrees are classified in five categories:

the systematic use of

a. "Ph.D. or Se.D.” degrees (inciude all such

both the Ph.D. (or Sc.D.) degree and any other
doetorate degree.

b. “Ed.D.” (includes all such earned degrees.)

c. “M.D., D.D.S., DV.M, ete.” includes in-
dividuals whose highest earned degrees are
first-professional medical degrees that repre-
sent the completion of the academic re-
quirements based on programs that require at
least 2 academic years of previous college work
for entrance and require a total of at least 6
academic years of college work for completion,
Specifically include in line 2¢ first-prnfessional
degrees in Medicine (M.D).), Dentistry (1D.D.S. or
D.M.D.), Veterinary Medicine (D.V.M.),
Chiropody or Podiatry (D.5.C. or D.P.), and
Osteopathy (D.0.). Individuals holding both the
Ph.D. (S8e.D.) degree and a first-professional
degree such as the M.IJ,, should be included in
line 2a as mentioned in (a) above.

d. “Master's” degrees includes all degrees
above the bachelor’'s and first-professional
degree and other than the doctorate degrees
reported between lines 2a and 2ec.

e. “Bachelor's or the equivalent™ degrees
includes all individuals whose highest earned
degree is the bachelor’s degree or a 4- or 5-year
first-professional degree, or who have the
equivalent in experience, even if they have not
earned such a degree (line 2e).

Item 3. Part-time scientists and engineers,
by field and function in which primarily
employed, January 1978.

Instructions for item 1 relating to classifica-
tion by field and function also relate to part-time
professional staff in item 3.

In estimating the full-time-equivalents of
part-time personnel in line 3i, take into account
both the overall workload and the proportion of
time spent on each of the three functions of
activity. For example, if full-time workload is 40
hours per week, and an individual is estimated

and 6 hours on research, his FTE values would
be teaching—.25 (10/40); R&D~—.15 (6/40). The
FTE values should be accumulated for each
function and rounded to the nearest whole
number before entering the total on the
questionnaire. The FTE values entered in
columns 2, 3, and 4 should then be summed to
arrive at the total to be entered in column 1.

(op
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Item 4. Part-time scientists and engineers,
by highest earned degree and function in
which primarily employed, January 1978.

Instructions for item 2 relating to the
classification by field and highest earned degree
also relate to part-time professional staffin item
4,

by field in which primarily employed and sex,
January 1978.

Institutions are requested to report total full-
time scientists and engineers, by sex and field in
which primarily employed. Data in column 1
(total of men and women) should equal data
shown in item 1, column 1.

Item 6. Scientists and engineers, by field in
which primarily employed, emplovment status,
and full-time-equivalents (FTE’s), January
1978. .

Data in columns 1, 2, and 3 are derived from

data reported in colurnn 1 of items 1 and 3. To
estimate total full-time-equivalents (FTE’s) in
effort, by field, and proportion of full-time
workload accounted for by part-time personnel.
FTE’s in column 5 should reflect research effort
of both full- and parttime professional per-
sonnel,

The following example showing how data
might be reported in columns 1 through 5 is
sake of this computation, it is assumed that the
data are estimated on the basis of detailed
records on faculty activity. The Foundation
recognizes, however, that the information
systems at many academic institutions do not,
in fact, yield data at this level of detail. In such
cases, or in instances where institutions would
be required to expend an excessive effort to

your best estimates on an alternative basis
would be completely acceptable.
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Example

If your institution employs:

20 full-time chemical engineers
10 part-time chemiscal engineers
a0

4 full-time electrical engineers
4 part-time electrical engineers
8

And:

Of the 20 full-time chemical engineers, 6 have
split appmntments (50-50 basis) with the elec-
trical eng‘meermg department; thus, 14 are
employed solely as chemical engineers.

All part-time personnel carry, on the average,
one-third the normal workload.

Concerning R&D effort, 12 of the 20 full-time
chemical engineers and 2 of the 4 full-time
engineers expend, on the average, one-fourth of
their time on R&D activities.

Then, the data in lines 2712 (chemical engineers) and 2714 (electrical engineers) should be

estimated as follows:

Item 6
- ) - - o ) - R&D FTE’s
Total Total (as percent
Headcount Full time Part time FTE's of col. 4)
) Lme (Col. 1) (Col. 2 (Col.3) (Col. 4) ~ {Col. 5)
2‘712 (chemlcal
engineers) ................. 30 20 10 120 315
2714 (electrical
ENZINeers) ........cco0vvuses B 4 4 28 ]
"1 Computed as follows: 20-6 = 14; 14 + (.50 x s) S (33x10)-203
Number of full- time N u’mbe; 7 Hﬁmber of éa&iime
personnel with aplit - personnel employed
as Ehemmal engmeers
7 Proportion of txmrei ) Avg;égé ;@f&!ﬁ&d
spent on chemical of part-time
engmeenﬁg actw:t;es personnel
? Computed as follows: 4 + (.50 x 6) + (.33 x 4) = 8.33
3 Computed as follows: .25 x 12=3; 3+20 = .15 = 15%
+ Computed as follows: .25 x 2 = ,50; .50%8 = .06 = 6%
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Section B—Number of Technicians Employed in the Sciences
and Engineering, January 1978

Item 7. Technicians, by field and function in
which primarily employed, January 1978.

positions which involve technical work at a
level requiring knowledge in any of the fields of
engineering, mathematics, physical sciences,
environmental sciences, life sciences, psy-
chology, or social sciences comparable to that
acquired through formal post-high school train-
ing (less than a bachelor’s degree), such as that
obtained at technical institutes and junior
colleges or through equivalent on-the-job train-
ing or experience. All personnel performing the

duties described above should be reported as
technicians cven if they hold a bachelor's or
higher degree. Some typical job titles include
laboratory tecknician or assistant, physical
science aide, engineering aide, statistical aide,
draftsman, and computer programmer.
Exclude graduate students; technicians in-
volved primarily in patient care service in
university affiliated hospitals; and craftsmen
such as electricians, carpenters, machinists, etc.
In the case where undergraduate students,
juniors or seniors, are employed in R&D
activities, they may, where applicable, be
included as technicians. )
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General

Information supplied by your department on a Departmen.
tal Data Sheet (NSF Form 812) should reflect enrollment and
postdoctoral appointments in fall 1977. A Form B12 is to be
completed by each science and engineering department that
supplied similar data in our 1976 survey or by any ly
formed departments or any departments that were in-

advertently omitted last year. Alist of departments for which
data were submitted in 1976 has been provided o your
Survey Coordinator on NSF Form 811.

A graduaie studenl iﬁ defined as a sludsnl Enmlled fm-

PhiD. degree M. D D V,M of D,D .Eﬂ QdﬂLl('dIESi interns, .iml
residents should NOT be reporied UNLESS they are
concurrently working for amaster's or Ph.D. individuals who
already hold an M.D., D.V.M. or D.D.S., masier's, or Ph.1J.
degree but who are working on ANOTHER master's or Ph.D.
degree are to be counted as graduale students, either full or
part time. DO NOT report such individuals as postdoctorals
in item 7.

Graduate students performing thesis or dissertation
research away from the campus at Government and
contractor-owned [acilities in the United States are to be
included 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.

A graduate student, whether full- or part-time, should be

member) who is engaged full time in training activities in his
field of science: these activities may embrace any appropriate
combination of study, teaching, and research, depending
upon YOUR INSTITUTION'S OWN POLICY. If your
department has no full-time graduate students, write
“"NONE" in item 5 and move to item 6.

MECHANISMS OF SUPPORT, item 5, lines 1-8: Report
each full-time graduate student according to the TYPE OF
MAJOR SUPPORT received in the fall of 1977. Students
should be reported as receiving a fellowship or traineeshipin
lines 1 and 2, if this mechanism constitutes the major source
of his support. A student receiving primary support from an
assistantship should be classified as a research assistant in
lines 3 and 4, or as a teaching assistan! in lines 5 and 8,
according to how each spends the majority of his time, e.g., a
graduale assistant devoting most of his time to teaching
should be classified as a graduate teaching assistant. All
other full-time students should be reported in lines 7 and 8,

LEVEL OF STUDY, FIRST-YEAR AND BEYOND-FIRST,
items 5 & 6: A FIRST-YEAR graduate student is defined as
one who will have completed LESS THAN A FULL YEAR of
graduate study as of the beginning of the fall term in 1977, All
other graduate students should be considered BEYOND
THEIR FIRST YEAR.

STUDENTS RECEIVING FINANCIAL ASSISTANCE,
item 5, columns (A) thru (H): Report the number of full-time
graduate students in the appropriate column according tothe
sourie of the largest portion of their support. In determining

of maiﬁr guppori cunsider only tuiiinn and other .

reported in only one depactment. L .any_students orpostdocs—_.

torals are in interdisciplinary programs. please coordinate
your response with the other participating departments, so
that each studen! or postdoctoral will be counted only once.

Care should be taken to submil as complete and accurate a
report as possible so that followup procedures with your
institution may be reduced to a minimum, and more timely
statistics can be made available. If there are any questions
concerning your response, please conlact:

Tele Sec Data Preparation Division
1725 K Street, N.W., Suile 16
Washington, D.C. 20 16

Or call (collect): [202)-223-2651

Item Instructions
HIGHEST DEGREE PROGRAM OFFERED, item 4: Check
the box which refers to the HIGHEST DEGREE program
offered by this science department in fall 1977
FULL-TIME GRADUATE STUDENTS, item 5: A full-time
graduate studenf is defined as a student enrolled for credit in
a master's or Ph.D. degree program [not a regular staff

support fmm more than one source, GhﬂDSE “the MA[DR
category of support.

FEDERAL SOURCES, Columns (A) thru (E): Report the
number of lull-time graduate students in the appropriate
column where they receive the largest portion of their
support. Full-time graduate students receiving the largest
portion of their support from Federal Government LOANS
should be reported as SELF-SUPPORTED, column 1.

Department of Defense (DOD), column (A): Report full-
time graduate students receiving support from the Depart-
ment of the Army, Navy, or Air Force. Students receiving
their MA[GR supj ,t frum the Vetersns Admlmstratmn

Other FEderal sources;” if this fnrm m‘ auppart does not
constitute his MAJOR source, the student should be counted
in the appropriate column representing that source.

Department of Health, Education, and Welfare (DHEW),
columns (B) and {C): Report full-time graduate students
receiving support from the instifutes or divisions of the
NATIONAL INSTITUTES OF HEALTH (NIH), under
column (B); support from all other components of DHEW
should be reported under column (C), as indicaled below:

Q
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Column (B)

Division of Rescarch Resources

Fogarty International Center

National Cancer Institute

National Eye Institute

National Heart, Lung, and Blood Institute

National Institute on Aging

National Institute of Allergy and
Infectious Discases

National Institute of Arthritis, Metabolism,

i ive Discasus

anmnﬁl Institute of Child Health and
Human Development

National Institute of Dental Research

National Institute of Environmental
Heulth Seicnces

National Institute of General Medical Sciences

National Institute of Neurological and
Communicalive Disorders and Stroke

Column (C)

Aleohaol, Drug Abuse. and Mental
Heallh Administration (including National
Institute of Mental Healih)

Center for Disease Control

Food and Drug Administration

Health Hesources Administration

Health Servives Administration

National Institule of Education

Office of Educalion

Sacial and Rehabilitaiion Service

NONFEDERAL SOURCES, columns (F) thru (H):

Institational support, column (F): Report full-time grad-
uate students receiving 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

ried as institutiéhal suppor!™

Foreign sources, cnlurnn(G) Include support from any non-
U.5, source.

Other U.S. sources, column (H): Include support from
nonprofil institutions, private industry, and all other U.S.
B0UTCEes.

SELF-SUPPORTED STUDENTS, column (I): Include full-
time graduate students whose major source of support is
derived from loans from any source and from personal or
family financial contributions. Full-time graduate students
receiving the largest portion of their suppor! from Federal
loans should be reported here.

WOMEN, lines 10 and 11: Report the sources of suppaort of
all first-year women students in line 10 and those beyond
their first year in line 11. Please nole that in each column, line
10 should not exceed the total of all first-year students and

- line 11 should not exceed the lotal of those beyond their first

year.
FOREIGN STUDENTS, line 12: A FOREIGN hill-iime

graduate student is defined as one who has not attained U.S.

r:ilizenship Du ﬂf)l iﬂc]ude native residents nf a US

mllzenshxp are lcj be cans;dered as "FORE!GN" until the dale
their citizenship becames effective,

ERIC
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PART-TIME GRADUATE STUDENTS, item 6: A part-
time graduate student is defined as a studen whn is enrolled
in a master's or Ph.D. program, who is NOT pursuing
graduate work full time as defined above in item 5. Please
report the total number of women enrulled part time in
.column D. If your department has no part-time graduate
students, wrile “NDNF“ in item 6 and move lo item 7,
item 7: Under this calegary. mcludemdlwduals with science
or engineering doctoratesor M.D.'s (including foreign degrees
that are equivalent to U.S. doctorates] who devote FULL
TIME to RESEARCH EGIIVH!ES or sludy in lhe deparlment

PERIOD. They msy cuntnbute h: the academm prugram
through seminars, lectures, or working with graduate
students. Their postdoctoral activilies have an element of
additional training for them. Exclude medical residents,
unless RESEARCH TRAINING under the supervision of a
Senior Mentor is the PRIME PURPOSE of the appointment,
Under column [A] eriter the number of fellows and trainees
receiving support under Federal training grants and/or
fellowships. Under column (B] enter the number of research
associates appointed with Federal support. Those remaining

appmntees with non- GDVernmenl suppuri are to be entered

[E) lhe number gf pustdﬂclurals wuh FOREIGN cmzenshnpi

Fields of Science

Thie form is being mailed to all institutions of higher
education in the United States that confer doctorate-level
degrees in the sciences and/or engineering, and to all medical

schools contributing to the training of science master's and

Ph.D. candidates and postdoctorals. Please return the
completed forms for each graduate department in your
institution represented by the following fields:

_Engineering_

Aeronautical
Agricultural
Architectural
Biomedical
Chemical

Civil

Electrical
Engineering sciences
Industrial
Mechanical
Metallurgical
Mining

Nuclear
Petroleum

Other engineering

Physical Sciences

Astronomy

Chemistry

Physics

Other physical sciences

e = onoiom Cimmc s S E S emm oo eminet S s e xmmde



Environmental Sciences

Atmospheric sciences
Groscie
Oceanagraphy

Other environmental sciences

Mathematical Sciences
Applied mathematics and compuler sciences
Mathematics
Statistics

Life Sciences

Obstetrics and gynecology

Ophthalmology

Otarhinolaryngology

Pediatrics

Pharmaceutical sciences

Prevenlive medicine, community and public health
Psychiatry '

Pulmonary diseuse

Radivlogy

Speech pathology and audiolugy
Surgery

Velerinary sciences

Other heilth relaiad sciences

Agriculture Psychology . -
Biological sciences N
Anatomy Clinical psychology
Biochemisiry Experimental psychology
Biology Human development
Biometry and biostatistics Physiological psychology
Biophysies Social psychology
Bolany Other psychology
Cell biology
Ecology . Social Sciences
Entomology and parasitology
Genetics Agricullural economios
Microbiology Anthropology
Mutrition Economics (excepl agric.)
Pathalogy Geography
Pharmacology History and philosophy of
Physiology science
Zoology Linguistics
Other biesciences Political science
Other life sciences Public adminisiration
Anesthesiology Social work
Cardiology Socinlogy
Clinical medicine Urban planning
Clinical pharmacology Other social sciences
Dental scienzes
i’;‘;:’f;:féfff; . PLEASE EXCLUDE FROM YOUR RESPONSE ALL GRAD-
i;lémailllﬁgy I QATE DEPARTMENlS IN THE FIELDS QF VEDVUVEA')'IQN.
Neﬁ;nla'éy LA\:‘\{. HI’TIMAN!TIE‘S' MUSJC THE /\R'IE PHYSIC:{\L
o Nursiiﬂg?:.,;w e _ EDUCATION, LIBRARY SCIENCE. AND ALL OTHER B
o S o7 ) i T NONSCIENCE FIELDS, o ) o T

Form 812 is to be returned to each instilution's Survey
Coordinalor for teansmittal by January 31, 1978 1o:

Tele Sec Data Preparation Division

1725 K Street, N.W., Buite 16

Washingion, D.C. 20006

ERIC
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Thank you very much for your cooperation.

Office of Program Planning and Evaluation
National Institutes of Health
Bethesda, Maryland 20014

Division of Science Resources Siudies

Washington, D.C. 20550
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