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TRENDS IN GRADUATE ENROLLMENT

Enroliment in U.S. graduate science and engineer-
ing (S& E) programs grew for almost 20 years, reached a
pesk of 436,000 studentsin 1993, and then began to shrink.
From 1975-93, the overal number of studentsin graduate
programs increased steadily at an average annual rate of
2 percent. Subsequent declining enrollment from 1993-97
has averaged 1.6 percent annually. Fewer students en-
rolling in engineering, mathematics, and computer sci-
encesaccount for most of the decline. Engineering, math-
ematics, and computer science enrollmentsgrew at arate
of amost 4 percent annualy from 1975-92, but declined 3
percent annually from 1992-95. Engineering enrollment
has continued to decline, while enrollment in mathematics
and computer sciencesincreased dightly in 1996 and 1997.
Trends differ when examining subfields: within the natu-
ral sciences, the physical scienceshave decreasing gradu-
ate enrollment, whilethe biological scienceshaveincreas-
ing enrollment (NSF 1999a).

Graduate student enrollment in S& E, although
shrinking, isbecoming morediverse. In 1977, women rep-
resented only one-quarter of S& E graduate enrollment;
by 1997, they represented 40 percent of enrollment. The
increasing enrollment of minorities in graduate S& E pro-
grams partialy stems from changing demographics—the
higher growth rate in the minority population relative to
the white popul ation. While women and minorities contin-
ued adecade-long trend of increased enrollment in gradu-
ate S& E programs, foreign studentsand U.S. citizen white
mal es began adownward trend in their enrollment levels.
(See appendix tables 1 and 2 and NSF 1999a.) The de-
cline in foreign student enrollment in U.S. indtitutions is
likely influenced by the increasing educational opportuni-
tiesin other countries.

MASTER' s DEGREES

The overdl trend in U.S. S&E programs at the
master’s degree level shows rapidly increasing numbers
of earned degreesthroughout the 1980sand an even stron-
ger growth in the 1990s. This growth is mainly accounted
for by rising numbers of earned degreesin the socia sci-
ences and engineering, with relatively stable numbersin
the natural sciences, mathematics, and computer sciences.
(See appendix table 3.)

By Sex

Over the 20-year period 1975-95, males accounted
for the strong growth in master’ s degrees in engineering,
mathematics, and the computer sciences. Females were
primarily responsible for the strong growth in socid sci-
ences; they also obtained alarger share of degreesin the
natural sciences. The proportion of master's degrees
earned by females increased considerably in the last two
decades—not only in the natural sciences, but in engi-
neering as well. In 1975, femaes earned 21 percent of
the natural science degrees at the master’s level and al-
most 3 percent of the engineering degrees. By 1997, fe-
males accounted for 43 percent of the natural science
degrees and 16 percent of engineering. (See appendix
table 3.)

By RACE/ETHNICITY

In the 1990s, minority groups in the United States
earned, in most cases, increasing numbers as well asin-
creasing shares of master’s degrees in S& E fields. The
number of S& E degrees earned by Asian/Pacific Iand-
erscong stently increased, especialy in engineering, math-
ematics, and the computer sciences. The number of S& E
master’s degrees obtained by blacks grew modestly in
most fields, with strong growth in the socia sciences.
Hispanics earned a moderately increasing number—and
proportion—of degrees in the socia sciences, aswell as
in engineering. White students showed modest growth in
natural science and engineering degreesin the 1990s and
strong growth in the socia sciences. Notwithstanding these
gains, the share of master’ s degrees earned by white stu-
dentsin all fields declined during the 1977-97 period. (See
appendix table 4.)

By CiTIZENSHIP

Anaysis of master’s degrees by citizenship shows
a trend toward a larger proportion of degrees going to
foreign studentsin engineering, mathematics, and the com-
puter sciences. In 1977, foreign students earned 22 per-
cent of the engineering degrees and 11 percent of the
mathematics and computer science degrees. By 1995,
foreign representation at the master’s level was 34 per-
cent in engineering and 35 percent in mathematics and
computer sciences. The rate of growth of overal S&E
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master’s degrees obtained by foreign students slowed
somewhat in the 1993-96 period, mainly dueto aleveling
off of their earned degrees in mathematics and the com-
puter sciences. (See appendix table 4.) Engineering de-
grees awarded to foreign students declined in 1997, echo-
ing the declinein foreign graduate enrollment in engineer-
ing from 1993-96. (See appendix table 2.)

DoctoraL DEGREES

A decade of relatively stable production of S&E
doctora degrees granted in the United States from 1975-
85 was followed by a decade of increasing production of
such degrees; in 1996, over 27,000 S& E doctorates were
awarded. Large increases in the numbers of earned de-
grees were evident in engineering, mathematics, and the
computer sciences. The number of degreesin thesefields
doubled from 1985-96. (See figure 1.) The natura sci-
encefidds—particularly the biologica sciences—also con-
tributed to the rising number of degrees during this period,
increasing by 25 percent (NSF, 1999d).

By Sex

Male doctoral students accounted for much of the
growth in engineering, mathematics, and the computer
sciences, female doctoral recipientswere largely respon-

sblefor theincreasing number of natural science degrees.
Within the past two decades, the share of S&E doctor-
ates earned by women doubled, rising from amost 16
percent in 1975 to 33 percent in 1997. The proportion of
increase has differed by field. By 1997, females earned
half of the doctora degreesin the socid sciences and 40
percent in the biological sciences. Growth in the propor-
tion of degrees awarded to women was greatest in engi-
neering subfields. By 1997, women earned 12 percent of
all engineering degrees, and 16 to 18 percent of doctoral
degrees in chemica and material engineering. (See ap-
pendix table 5.)

By RacCE/ETHNICITY

Underrepresented minorities within U.S. universi-
tiesreceived over 7 percent of all S& E doctorates awarded
to U.S. citizensand permanent residentsin 1995; thiswas
up dightly from 4 percent in 1977. As a group, these mi-
noritiesreceived 6 percent of earned degreesin the natu-
ral sciences, 4 percent in mathematicsand the computer
sciences, 10 percent in the social sciences, and 6 percent
in engineering.! For black Ph.D. recipients, the largest
numerical increases in the past decade have been in the

"When considering the total number of earned S& E doctoral
degrees (including those to foreign students), the percentages earned
by underrepresented minoritiesare smaller. See NSB (1998), chapter 2.

Figure 1. S&E doctoral degrees awarded by U.S. universities
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biological and socia sciences. The largest percentage in-
creases have been in the biologica sciences and engi-
neering. (See appendix table 6.)

GRADUATE EpucaTtioN REFORMS IN
THE UNITED STATES

NEEDS FOR REFORM

The Committee on Science, Engineering, and Pub-
lic Policy (COSEPUP) of the National Academy of Sci-
encesrecently reviewed U.S. graduate programsin S& E.
The resulting report, Reshaping the Graduate Educa-
tion of Scientists and Engineers (COSEPUP 1995),
recommends broadening the education of doctoral stu-
dentsto better meet their actual career needs. Thereport
noted that the current focus of doctoral programs on re-
search training in a narrow discipline gradually evolved
over previous decades when the demand for research
was rising. U.S. R&D spending increased rapidly from
thelate 1970sto thelatter part of the 1980s; consequently,
doctora R&D employment increased by amost 5 per-
cent annually. Today, however—the report goes on to
explain—an even smdler minority than previoudy will
enter academic research. Only one-third of future doc-
toral recipientsin S& E will enter the tenured academic
system; two-thirds will be employed in nonacademic set-
tings. The report concludesthat doctoral course offerings
should be expanded to reflect the diversity and complex-
ity of these employment options. What these options will
al requireisthe ability to apply an advanced understand-
ing of science and engineering to societal needs. Conse-
quently, S& E doctora students will need:

¢ educationinthebroad fundamentalsof their fieds,
o familiarity with several subfields,

* theability to communicate complex ideasto non-
specidigts, and

* the ability to work wdl in teams.

Focus oF REFORMS

A variety of graduate reforms predated or stemmed
from the recommendations of the COSEPUP report.
These reforms focus on the education needs of students.

Graduate programs are being expanded to include not only
multidisciplinary coursework, but also to answer to stu-
dents needs for business and teaching skills. The Coun-
cil of Graduate Schools has held a series of nationa dis-
cussions with graduate deans about the need to prepare
students more effectively for their roles asfuture faculty.
Subsequently, the 1997 meeting of the National Science
Board on the Federa Role in Graduate and Postdoctoral
Programs recommended Federal encouragement to uni-
versities to increase diversity and the appropriate broad
training of the S& E labor force (NISE 1998).

Forces for Change

Underlying these policy studiesareavariety of forces
for graduate education reform. These include recent de-
mographic, economic, technological and socia changes,
aswell astheincreasing complexity of viable solutionsto
rea-world problems.

Among the demographic forces for change is a
larger number of women and minorities earning
bachelor’s degreesin S& E fields for potential recruit-
ment into graduate S& E programs (along with a de-
clining population and enrollment of whites and declin-
ing enrollments of foreign students). Emerging reforms
that build on this demographic trend are graduate en-
hancement programs for underrepresented minority
students and recruitment and retention programs for
women in science and engineering. For example, Rice
University initiated a graduate program for increasing
diversity in computational sciences, and the Univer-
sity of Arizona and Notre Dame University promote
the Graduate Education for Minorities Consortium
(GEM) of industries, colleges, and universities to in-
crease minority recruitment and retention (NI SE 1998).

Economic and technologica forces are combining
to influence changesin graduate education. Spiraing edu-
cation costs—which are increasing faster than the cost
of living—are contributing to the growth of proprietary
(for-profit) universitieswith cost-effective programs. The
capital expense of major research programs is necessi-
tating shared research facilities. Collaborative agreements
among consortia of universities are being made to ensure
efficient use of resources and expertise of graduate fac-
ulty. For example, in anew doctoral program in technol-
ogy management, aconsortium of nine universities across
eight states links the top laboratories and faculty of key
technical specidizations (such as digital communication
systemsand industrial composite materias). Thisarrange-
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ment allows the participants to ensure the broad educa
tion needed to manage such advanced technologies (NI SE
1998).

Another force for change is technology. Informa:
tion technologies and distance learning technologies are
changing how instruction can be given. For example, En-
gineering Research Centers supported by the National
Science Foundation (NSF) are developing multidisciplinary
engineering curricula through interactive instructional
modules. (These centers are briefly described below un-
der “Background: Federal Support for S&E.”) These
modules can assist in teaching principles of diverse sub-
jects using graphics, diagrams, and animation to convey
key concepts, along with interactive exercises for prac-
ticing the principles gpplication. Through dternative in-
structiona ddivery systems, both graduate students in
university classrooms and researcherswithin private com-
panies can use this software.

Thegrowing demand for public accountability isdriv-
ing the U.S. educationa system to improve instruction in
mathemati csand science. At the graduate education leve,
this demand for accountability isfocused on the improve-
ment of teaching, with an increased focus on the educa
tional and career needs of students rather than the re-
search needs of faculty. Severa universities have initi-
ated efforts to improve both graduate and undergraduate
instruction in science and engineering, such as Preparing
Future Faculty programs and training for teaching assis-
tants (NISE 1998).

Another dynamic for changeisan emerging demand
for broadly educated Ph.D. recipients who are able to

address the complexity of rea-world problems and con-
tribute to their solution. For example, at a recent forum
for graduate education reform, the director of research
for the U.S. Department of Energy explained that the
department—which isone of thelargest Federal support-
ers of basic research in the natural sciences—needs an
S& T workforcethat can flexibly crossdisciplinesto solve
complex problems in several mission aress. Issues that
need to be addressed by the department include the secu-
rity of existing nuclear stockpiles, the development and
use of new energy technologies, the health and environ-
mental effects of energy use, and structural genomics
(which combines the disciplines of biology and
informatics) in the human genome program (NI SE 1998).

The above innovations—as well as new
multidisciplinary programs and other efforts to broaden
the preparation of graduate students—were addressed at
a recent National Ingtitute for Science Education, Uni-
versity of Wisconsin at Madison, forum on graduate edu-
cation. For more information, see NISE (1998).

S& E GRADUATE SUPPORT

During the course of their graduate careers, most
S&E students are likely to be involved in some type of
research activities.? S& E graduate students thus play a
uniqueroleinthe U.S. academic research system, in that
they are both an input to and an output of this system.
U.S. research universities have traditionaly coupled ad-
vanced education with research, thereby generating new
knowledge and producing advanced S&E talent. This
complex, symbiotic relationship is exemplified by the va-

BACKGROUND: FEDERAL SUPPORT FOR S& E
Scientists played a key role in World War 11 within Federal defense research sites; following the war,

policymakers chose to support scientists within universities. The Vannebar Bush Report stated that an in-
creasing number of highly qualified scientists and engineers would be crucial to the U.S. economy, and rec-
ommended public support of advanced students in science and mathematics within universities. That policy
produced significant Federal support for university-based S& T research and the training of scientists and
engineers. These funds increased further following Sputnik, the Cold War, and the creation of the National
Institutes of Health (NIH) and the National Science Foundation. By the early 1960s, NIH funding of univer-
sity research exceeded total funding of university-based research by the Department of Defense.* This
compact between the Federal Government and universities has continued to the present, with Federal aca-
demic R&D reaching $21 billion (in 1992 constant dollars) in 1996 (NSB 1998).

*Cited by Robert Rosenzweig, former president of the Association of American Universities, see Stanford Today (1998).

2See chapter 5, “Integration of Research with Graduate Educa-
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riety of support mechanisms and sources through which
financial resources are provided to S& E graduate stu-
dents.® Support mechanisms include fellowships,
traineeships, research assistantships, and teaching assis-
tantships.* Sources of support include Federal agency;
non-federal support (from academic ingtitutions, state and
local governments, foreign governments, nonprofit insti-
tutions, and industrial firms); and salf-support (from loans
or persona or family financia contributions). Most gradu-
ate students are supported by more than one source and
mechanism during their timein graduate school; they aso
often receive support from several different sources and
mechanisms in any given academic year.

TRENDS IN SUPPORT

The recent enrollment declines reported earlier for
al S&E graduate students affected the number of full-
time students in 1995. For the first time in dmost two
decades, enrollment of full-time S&E graduate students
declined dightly in 1995. A 12-year trend of steady in-
creasesin enrollment of full-time graduate studentswhose
primary source of support was the Federal Government
aso ended, as did an even longer upward trend in the
number of graduate students whose primary source of
support was from non-federal sources.® For more infor-
mation on Federa support, see sidebar on Background:
Federal Support for S& E. The number of self-supported
graduate students also declined for the first time since
1988. (See appendix table 7.)

SAll the data presented here on mechanisms and sources of
support for S& E graduate students are from the NSF-NIH annual fall
Survey of Graduate Students and Postdoctoratesin Science and Engi-
neering. Inthissurvey, departmentsreport the primary (largest) source
and mechanism of support for each full-time degree-seeking S& E gradu-
ate student. No financial support data are collected for part-time stu-
dents. Many of thefull-time students may be seeking master’ sdegrees
rather than Ph.D.s, particularly in the engineering and computer sci-
ence fields. Throughout this section on support, S&E include the
health fields (medical sciences and other life sciences.)

4A fell owship isany competitive award (often from anational
competition) made to a student that requires no work of the recipient.
A traineeship isan award given to astudent sel ected by theuniversity.
An assistantship isclassified asresearch or teaching depending onthe
duties assigned to the student.

STotal Federal support of graduate studentsis likely to be un-
derestimated since reporting includes only direct Federal supporttoa
student and support to research assistants financed through the direct
costs of Federal research grants. This omits students supported by
departments through the indirect costs portion of research grants;
such support would appear as institutional (non-federal) support,
since the university has discretion over how to use these funds.

Since 1980, there have been significant shiftsin the
relative usage of different typesof primary support mecha
nisms. (See figure 2.) These shifts have been due more
to rapid growth in some support mechanisms than to an
absolute decline in the number of students supported by
any of these mechanisms. The proportion of graduate stu-
dents with research assistantships as their primary sup-
port mechanism increased from 22 to 27 percent between
1980 and 1995. This increase was offset by dropsin the
proportions of students supported by traineeships (from 7
to 5 percent) or by teaching assistantships (from 23 to 20
percent). Most of these changes had occurred by the late
1980s, with proportiona shares being relatively stable
during the first haf of the 1990s. The proportion sup-
ported by fellowships fluctuated between 8 and 9 percent
between 1980 and 1995; that with self-support as the pri-
mary mechanism fluctuated between 28 and 32 percent.
These overal shifts in support mechanisms were evi-
denced for both students supported primarily by Federal
sources and for those supported by non-federal sources.
(See appendix table 7.)°

PATTERNS OF SUPPORT BY INSTITUTION
Typre

The proportions of full-time S& E graduate students
with primary support from various sources and mecha
nisms differ for private and public universities. (See fig-
ure 3.) A larger proportion of full-time graduate students
rely primarily on self-support in private academic ingtitu-
tions as opposed to those in public ingtitutions—39 versus
30 percent in 1995,

Non-federal sources are the primary source of sup-
port for a larger proportion of students in public ingtitu-
tions (50 percent) than in private ones (41 percent). At
both private and public ingtitutions, about 20 percent of
students receive their primary support from the Federal
Government.

A larger proportion of students attending public
academic institutions rely on research assistantships
and teaching assistantships as their primary support
mechanism (30 and 23 percent, respectively) than those
attending private institutions (21 and 13 percent, re-
spectively). This is balanced by greater reliance on
fellowships and traineeships in private ingtitutions (14
and 8 percent, respectively) than in public ones (7 and
4 percent, respectively).

For additional details on trends in support mechanisms by
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Figure 2. Support for full-time science and engineering graduate students
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Figure 3. Percentage of S&E graduate students by mechanism and source of primary support,

for private and public universities: 1995
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PrRIMARY MECHANISM AND SOURCE OF
SupPPORT BY S& E FIELD

Resear ch Assistantships. Although research as-
sistantships accounted for 27 percent of al primary sup-
port mechanismsin 1995, their role differed across S& E
fields. They comprised more than 50 percent of the pri-
mary support mechanisms for graduate students in as-
tronomy, atmospheric sciences, oceanography, agricultural
sciences, chemical engineering, and materials engineer-
ing. They accounted for less than 20 percent in al the
socia sciences, mathematical sciences, and psychology.
(See appendix table 8.)

Just as the significance of research assistantships
differs acrossfields, so too doesthat of the Federa Gov-
ernment as the primary source of support for research
assistantships. Overall, the Federal Government was the
primary source of support for about half of graduate re-
search assistants. However, it was the primary source of
support for 75 percent of the research assistants in the
physical sciences, just over 60 percent in both the envi-
ronmental and computer sciences, but only 20 percent in
the social sciences and 32 percent in psychology. (See
appendix table 9.)

Teaching Assistantships. Teaching assistantships
accounted for 20 percent of al primary support mecha
nismsin 1995. But they comprised more than 30 percent
of the primary support mechanismsfor graduate students
in chemistry, physics, mathematics, and earth sciences,
and less than 12 percent in the atmospheric sciences,
oceanography, agricultural sciences, medical sciences,
aeronautica engineering, and materias engineering. (See
appendix table 8.) The Federa Government has an a-
most negligible role in supporting teaching assi stantships.

Fellowships and Traineeships. Although fellow-
ships accounted for only 9 percent of al primary support
mechanisms in 1995, they are a much more important
mechanism of primary support for studentsin the history
of science, anthropology, and astronomy where they com-
prised 37, 20, and 17 percent of the primary support
mechanisms, respectively. Students with traineeships as
their primary support mechanism accounted for just un-
der 5 percent of all full-time S& E graduate students in
1995. For studentsin the biological sciences, medical sci-
ences, and other life sciences, however, traineeships ac-
counted for between 11 and 14 percent of primary sup-
port. (See appendix table 8.)

The Federal Government was the primary source
of support for about one-quarter of al graduate students
with afellowship as their primary mechanism of support
and for about two-thirds of those with a traineeship as
their primary mechanism of support. The Federal Gov-
ernment was a more important primary source for fel-
lowshipsto graduate studentsin the atmospheric sciences,
aeronautical engineering, and astronomy, providing 63,
56, and 50 percent, respectively, of the primary fel-
lowship support. In contragt, it provided only 14 percent
of primary fellowship support in the socia sciences. The
Federa Government provided almost 80 percent of pri-
mary support for traineeships in the life sciences, com-
pared to 24 percent in computer sciences and 21 percent
in the socid sciences. (See appendix table 9.)

Self-Support. About one-third of full-time S&E
graduate students were supported primarily by loans or
from persona or family financial contributions. The im-
portance of thistype of support aso differed across S& E
fields. About 40 percent of studentsin the computer sci-
ences, medica sciences, anthropology, and industria en-
gineering—and more than 50 percent of thosein psychol-
ogy and political science—relied on saf-support as their
primary support mechanism. Conversely, less than 10
percent of the students in astronomy, chemistry, physics,
and the atmospheric sciences relied on self-support as
their primary support. (See appendix table 8.)

IMPACTS OF GRADUATE SUPPORT

MECHANISMS

There has long been great interest in whether the
amount and type of financial support given to graduate
students has an effect on degree completion rates, time
to degree, and productivity and success in the labor mar-
ket. How effective have the large investments in gradu-
ate education made by government, academia, and the
private sector been? How do the various modes of sup-
port—teaching assistantships, research assistantships,
fellowships, and subsidized loans—compare in terms of
recipients educational and career outcomes?

Hypotheses of Relative Merits. The merits of
various support mechanisms have been discussed and a
number of hypotheses developed about the advantages
and disadvantages of different mechanisms. In fact, some
of the characteristics of a specific mechanism cited as
disadvantages by some individuals are cited as advan-
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tages by others. For instance, the portability of fellow-
ships and the independence they give to graduate stu-
dents are seen by some as a distinct advantage because
they provide these students with great freedom to pursue
a wide variety of interests. Others argue that students
with fellowships are more likely than those supported by
trai neeships or research ass stantshipsto becomeisolated
from their peersand from the faculty in their departments,
they thus may either belesslikely to completetheir Ph.D.
or to take longer to do so. Some argue that athough hav-
ing afellowship at the beginning of one' s graduate career
may be detrimental, having one when working on a dis-
sertation is highly advantageous.

Similarly, some hold that since research assistant-
shipsaredirected to the needs of funded research projects,
doctora students can become so involved on a specific
project that they have little time for independent explora
tion or other educationa activities, thus limiting the areas
in which they acquire experience. A counter argument is
that the research skills and experience students acquire
by focusing on a specific project are indispensable to the
high-qudity, state-of-the-art research being conducted at
U.S. universitiesand industria laboratories; studentswith
research assistantships thus may complete doctora dis-
sertations more frequently and faster than those with other
forms of support. Some argue that strong reliance on re-
search ass stantships can bias research and graduate train-
ing toward those areasthat have long track records rather
than to new and innovate areas, and that they also may
prevent beginning faculty from attracting graduate stu-
dents. Others argue that it is the widespread availability
of research grants that provides young faculty the oppor-
tunity to work closely with graduate students.

Lack of Quantifiable Data. Unfortunately, it is
extremely difficult to examine many of these hypotheses
analytically either because of the absence of data or the
inability to capture the hypothesized outcomes quantita-
tively.” In addition, most graduate students depend on
multiple sources and mechanisms of support while in
graduate school, and frequently on different sources and
mechanisms in different phases of graduate work. This

’National Science Board (NSB). 1996 Report from the Task
Force on Graduate and Postdoctoral Education NSB/GE 96-2. Arling-
ton, VA: National Science Foundation. Thistask force, established in
1995 to examine the merits, mix, and impact of several modes of
funding support used by NSF in graduate and postdoctoral education,
concluded that sufficient links between national data and NSF sup-
port data did not exist, and so no recommendations could be made on

makesit quite difficult, if not impossible, to identify aone-
to-one rel ationship between a student and a support source
or mechanism.

Furthermore, there is a selection problem that is not
easly overcome. Mogt external organizations and gradu-
ateinstitutions award financial support based on merit. In
addition, the type of support that a student receives is
affected by a graduate department’s view (and perhaps
sometimes by the student’s own view) of the student’s
relative ability to teach or to support research. If students
receiving support have more ability or motivation than
other students, the former are likely to be more success-
ful than the latter irrespective of the effects of support
mechanisms. To the extent that graduate support alloca
tion decisions are successful in sorting students by merit
and aptitude, it becomes more difficult to Satisticaly iso-
late the effect of receiving graduate support from the ef-
fects of other student differences.

General Conclusions. Despite these difficulties,
various studies have looked at some aspects of graduate
support and student outcomes. A recent review of this
literature summarized the results as follows (Bentley and
Berger 1998):

* The bulk of the evidence suggests that students
receiving support enjoy higher completion rates
and shorter time to degree than students without
support.

* The evidence of the differential effects of alter-
native support mechanisms on completion rates
isinconsistent. However, students holding fellow-
ships appear to finish doctoral programs more
quickly than teaching and research assistants.

» Several scholars present evidence that research
assi stants are more productive scholars than other
students, both in graduate school and later intheir
careers.

* Only one study included in this review attempts
to determine whether the dollar amount of sup-
port matters. That study did not find evidence
that increasing the amount of support improves
outcomes.
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EMPLOYMENT OF DEGREED

SCIENTISTS AND ENGINEERS

Appendix table 10 shows the distribution of thosein
S& E occupationsin the United States. Of the 11.5 million
people with some kind of S&E degree, only 3.2 million
are in jobs dtrictly labeled as science and engineering.®
Of these, nearly two-thirds are employed by private, for-
profit employers. By this strict occupational measure of
S& E workers, Ph.D. recipients make up 13 percent of
the U.S. S& E workforce. If the definition were extended
to include all workers with S& E degrees, the proportion
of doctorate-holders would fall to 4 percent.

| NTERNATIONAL MOBILITY OF
DocTorRAL STUDENTS AND
RecipENTS: FOREIGN DOCTORAL

STUDENTS IN THE UNITED STATES

In the past decade, foreign students have accounted
for the large growth in S&E doctoral degrees in U.S.
universities. The number of foreign S& E doctora recipi-
ents graduated from U.S. universities doubled from over
5,000 in 1986 to 10,000 in 1996. This doubling trandates
to an 8-percent average annua increase. In contrast, the
rate of increasein doctoral degreesto U.S. citizens aver-
aged less than 2 percent annually (NSB 1998).

Within natural science and engineering fields, the
proportion of doctoral degreesearnedin U.S. universities
by foreign citizens climbed from 25 percent in 1985 to 33
percent in 1994; it has since begun to leved off. In 1997,
the share of natural science and engineering degrees
earned by foreign students decreased dightly to 31 per-
cent. This drop was mainly due to a decline in doctoral
degrees earned by South K orean and Taiwanese students.
Both of these economies (which are major contributors
of foreign graduate students to the United States) have
increased their internal capacity for graduate education
in S&E, evidenced by the increasing number of in-coun-
try doctoral degrees in these fields (NSB 1998).

Even as Asian students entered U.S. graduate pro-
gramsin record numbers, Asan universities were expand-
ing their own doctora degree programs in S&E fidds.

80ther SESTAT survey responses provide strong evidence that
many individuals with S& E degrees in non-S& E occupations do use
their knowledge from their field of degree and may also be engaged in

Thesetwo phenomenaarerelated. Thedesireto increase
in-country capacity to educate students through the doc-
toral level necessitated sending students abroad so as to
prepare more S&E faculty for expanded graduate pro-
grams within Asian universities. For the period 1988-94,
the Asian effort to receive doctora training in U.S. uni-
versities was particularly intense, as evidenced by an in-
crease from 2,872 earned degrees in 1989 to 6,229 in
1994. The annual rate of growth in S& E doctoral degrees
earned by Asian students during this period was over 17
percent. However, thisrate of growth has dowed consid-
erably in the last few years, and in 1997, the number of
degrees earned by Asian students within U.S. universi-
ties declined.

Although Ph.D. production in S& E fieldsisgrowing
at afaster ratein Asian countriesthan inthe United States,
the Asian base is lower. In 1997, 18,513 S& E doctora
degreeswere earned in five Asian countries. In that same
year, U.S. universities produced almost 27,000 S& E doc-
torates, however, over 5,500 of these degreeswere earned
by foreign students from Asia In 1997, the number of
doctora S&E degrees earned at universities within four
Asian economies exceeded the number of such degrees
earned by Asianforeign studentsat U.S. universities. Only
for Taiwan do U.S.-earned doctora degrees outnumber
those earned within Taiwanese universities. (Seefigure4
and text table 1.)

PATTERNS OF | NTERNATIONAL
MoBiLITY AND DIFFUSION OF S& T

KNOWLEDGE

Technology transfer is often said to occur best
through people. Thus, the mobility of foreign students
throughout Europe, Asia, and the Americas is a signifi-
cant source of diffusion of S& E knowledge in the world.
NSF datistical data are limited to certain patterns of mo-
bility to the United States. The Survey of Earned Doctor-
atescapturesthe number of S& E doctoral degreesearned
by foreign students, students' planned location after com-
pleting their degrees, and any firm offersthey’ vereceived
of U.S. postdoctora study or employment. The Scientists
and Engineers Statistical Data System (SESTAT) cap-
tures the extent of the contribution of foreign-born scien-
tistsand engineersto the U.S. labor force. Littleisknown,
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Figure 4. Doctoral degrees in natural sciences and engineering awarded within Asian countries and to Asian

foreign students within U.S.

universities: 1992 and 1996
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SOURCE: See text table 1.

Text table 1. Doctoral NS&E degrees awarded within Asian countries and to Asian foreign students within U.S. universities

Student nationality
Field and Location of Degree China India Japan South Korea Taiwan
1992 1996 1992 1994 1992 1996 1992 1996 1992 1996
Total NS&E dearees.......ccovvvvevvrererevnrinennnnd 3,229 6,955 5,064 5,570 4,270 5,734 1,866 3,197 1,596 1,744
Natural sciences—within Asian country....... 473 1,999 3,665 4,077 1,833 2,351 459 1,024 191 282
Enaineering—within Asian country............... 823 2,195 629 348 2,362 3,297 552 1,420 264 435
Natural sciences—U.S. university................ 1,425 1,960 365 520) 50 54 418 430, 504 452
Enaineering—U.S. University....................... 508 80 405 625 25 32 437 323 637 575

KEY:
NOTES:

NS&E = natural sciences and engineering

Natural sciences include the physical, biological, agricultural, earth, atmospheric, and oceanographic sciences, as well as mathematics, computer and

information sciences. Data are latest available year for within-country degrees in India (1994).

SOURCES: China— National Research Center for Science and Technology for Development, unpublished tabulations, 1996; India—Department of Science and
Technology, Research and Development Statistics 1994-95 (New Delhi: 1996); Japan—Monbusho, Monbusho Survey of Education (Tokyo: annual
series); South Korea—Ministry of Education, Statistical Yearbook of Education (Seoul:1996); Taiwan—Educational Statistics of the Republic of
China (Taipei: 1997); United States—National Science Board, Science & Engineering Indicators-1998, NSB 98-1 Arlington, VA: National Science

Foatindation

however, of the return flow of foreign students and the
contribution they make to build the S& T infrastructure in
their home countries. Littleisaso known of thoseforeign
graduate students who do not complete a doctora de-
gree. For example, Japanese industry sends its research
personnel to top U.S. universities for 1 to 2 years of ad-
vanced study in particular fields (NSF 1997).

The diffusion of S& T knowledge may also occur
through networking, without physical relocation of scien-
tists and engineers for extended stays. Choi (1995) has
shown extensive networking by Asian-born faculty and
researchers working in the United States to advise, dis-
seminate information, and assst in building their home
country S& T infrastructure. Thistendency is particularly
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truefor foreign-born faculty in S& E departments. 1n 1993,
foreign-born faculty in U.S. higher education accounted
for 37 percent of engineering professors and over aquar-
ter of mathematics and computer scienceteachers. More
research is needed on the extent of thisdiffusion of S&E
knowledge through exchange visits or € ectronic dissemi-
nation.

Cooperative research and information technologies
are dso diffusing S& T knowledge. International coop-
erative science programs often provide support for immi-
grant scientists and engineers to collaborate with home
country scientists and to advise on building up aresearch
areain a particular area of interest. For example, many
of the grantees in the NSF U.S.-China Cooperative Sci-
ence Program are Chinese American scientists and engi-
neers who are most able to work effectively within the
Chinese environment. Electronic dissemination through
the Internet is alowing the dissemination of innovative
teaching modules as well as specific information needed
by home country S& T indtitutions.

Sray RATES oF FOREIGN DoCTORAL
REcIPIENTS IN THE UNITED STATES

Until 1992, around half of the foreign students who
earned Ph.D.sin S&E in U.S. universities planned to lo-
cateinthe United States after completing their degree. A
significantly smaler proportion (one-third) received firm
offers to remain in the United States for academic or
industrial employment. The proportion of foreign doctoral
recipients who plan to locate in the United States and
accept firm offers differs considerably by country and
region. Students from Asia, who are the most numerous,
also represent the largest percentage who plan to locate
inthe United States. In contrast, students from North and
South America, who are the least numerous, have a
smaller proportion planning to locate in the United States.

For the period 1992-96, the proportions of foreign
doctoral recipients planning to remain in the United States
increased: over 68 percent planned to locate in the United
States, and nearly 44 percent had firm offers to do so.
This recent increase in stay rates, which may be tempo-
rary, is mainly accounted for by the sharp increase in the
percentage of Chinese students with firm plansto stay in
the United States. In 1990, 42 percent of the approxi-
mately 1,000 Chinesedoctoral recipientsin U.S. universi-
ties had firm plans to stay. By 1996, 57 percent of the
nearly 3,000 Chinese doctoral recipients from U.S. uni-
versities had firm plans to remain in the United States.

The underlying cause for this shift is the large number of
Chinese students granted permanent residence status in
the United States in 1992, following China s response to
student demonstrations. Selected countries in Europe
(Eastern Europe) and the Americas (Canada), however,
also increased their stay rates after completing advanced
degreesfrom aU.S. university. Their numbers are small
in comparison to Asa's. 200 from Eastern Europe and
100 from Canada.

Among Asian countries, Chinaand Indiaapparently
have alimited capacity to provide high-level employment
to large numbers of returning S& E doctorate-holders. In
1996, 57 to 59 percent of the U.S. S& E doctora recipi-
ents from these countries choose to accept further study
or employment in the United States. In contrast, only a
small percentage of 1996 doctoral recipients from South
Korea and Taiwan (24 and 28 percent, respectively) ac-
cepted offersin the United States. Thetrend in the 1990s
has been for relatively few doctoral recipientsfrom these
countries to remain in the United States; this is particu-
larly true of South Korean engineering doctoral recipients
(NSF 1998). (Seefigure 5.)

To alarge extent, the definite plans of foreign doc-
toral recipients to remain in the United States revolve
around postdoctoral study rather than employment.
Among students born in those countries accounting for
the largest numbers of foreign doctoral awards, the ma
jority of definite plansto remain in the United Stateswere
for further study (58 percent on average between 1988
and 1996); followed by employment in R& D (27 percent);
teaching (7 percent), or other professional employment
(8 percent).

A recent study of foreign doctoral recipients work-
ing and earning wages in the United States (Finn 1997)
shows that about 47 percent of the foreign students who
earned doctorates in 1990 and 1991 were working in the
United Statesin 1995. The percentages are higher in the
physical sciences and engineering, and lower in the life
and socid sciences. These stay rates differ more by coun-
try of origin than by discipline, however. A very large
percentage of the 1990-91 foreign doctord recipientsfrom
Indiaand Chinawere still working in the United Statesin
1995. In contrast, only 10 percent of South Koreans who
earned engineering doctorates from U.S. universities in
1990-91 were working in the United States in 1995.

Foreign doctoral recipients from 1970-72 were
also examined in the same study. Finn estimated that 47
percent were working in the United States in 1995, and
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Figure 5. U.S. S&E doctoral recipients from selected Asian countries with firm plans to remain in the United States
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SOURCE: National Science Foundation, Division of Science Resources Studies, Survey of Earned Doctorates, special tabulations.

that the stay rate for that group had fluctuated around 50
percent during the 15 years leading up to 1995. Thereis
no evidence of significant net return migration of these
scientists and engineers after 10 or 20 years of work ex-
perience in the United States. This does not mean that
there is not significant return migration: such migration is
known to occur. However, the fairly constant stay rates
indicate that any tendency of the 1970-72 cohortsto leave
the United States after gaining work experience here has
been largely offset by others from the same cohorts re-
turning to the United States after going abroad.

EmMPLOYMENT OF FOREIGN-BORN
SCIENTISTS AND ENGINEERS

In total, there were 135,000 foreign-born S& E doc-
tora recipientsworking in the United Statesin 1993. (See
text table 2 and appendix table 12.) They accounted for
25.6 percent of al U.S.-employed S& E doctorate-hold-

ers. Academia is the largest sector of employment for
foreign-born S& E doctorate-holders. Inindustry, however,
they actually make up a larger proportion of total S&E
doctora recipients: nearly one-third.

Asiawas the place of birth for over haf of the for-
eign-born S& E doctorate-holders working in the United
States—76,000. Although this number is for the whole
Asian continent, the two largest source countries com-
bined—China and India—provided more S& E Ph.D. re-
cipients to the U.S. labor force than all of Europe.

U.S. DocTtoraL ReciPIENTS RESIDING
OuTsIDE THE UNITED STATES

IN 1995, at least 19,600 U.S. native-born naturalized
citizen and permanent resident Ph.D. scientists and engi-
neerslived outside the United States (text table 3). These
included
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Text table 2. Employed foreign-born science and

engineering doctoral recipients in the United States
Total
employed
135,000
25.6

7,000
76,000
21.000
21.000

3.000

4.000

9.000
18.000
10.000

2.000

1.000

1,000

2,000

1,000

3,000
38.000

1.000

6.000

2.000

2.000

1.000
10.000
16.000

8.000

Place of birth
All Oreign-bDorM........cccoeveeiicceeeeeeeee e
Percent of foreign-born of total S&E Ph.D.s employed....

Mexico..
Other....

North America and other

NOTE: Numbers rounded to nearest 1,000.

SOURCE: National Science Foundation, Division of Science
Resources Studies, 1993, Scientists and Engineers Data
System (SESTAT) data file.

» 3 percent (13,900) of al native-born S& E doc-
torate-holders,

e 7 percent (1,400) of al foreign-born S& E doc-
torate-holderswith U.S. citizenship at time of de-
gree, and

* 14 percent (4,300) of al permanent resident S& E
doctorate-holders at time of degree.

Not included are U.S. citizen Ph.D. scientists who
held only a temporary student visa or work visa when
they received their doctorate; it may be reasonable to
assume that this group is as likely to work outside the
United States as those who had already been naturalized
by the time of degree.

Thelikelihood of foreign residence for U.S. natives
isgreatest for those with the most recent degrees—rang-
ing from 2 percent of native-born doctorate-holders who
received their Ph.D. between 1945 and 1954 to 3 percent
of those who received their doctorate between 1985 and
1994. By fidld, the proportion of native-born Ph.D. recipi-
ents resident in foreign countriesis greatest in the math-
ematical and computer sciencesand in the socia sciences
(4 percent for each). It islowest in the physical sciences.

Good estimates of the number of U.S. scientistsand
engineers who work abroad are not available, and the
numbers presented here should be treated aslower bound
estimates.®

9These estimates are based on a match of administrative data
from the NSF 1995 Survey of Doctorate Recipientsto individual data
from the NSF Doctoral Record File created from the Survey of Earned
Doctorates. The National Research Council (NRC) attempted toiden-
tify when anonresponse was caused by the sampled individual resid-
ing outside the United States as of the April reference date. To the
extent that individuals residing outside the United States are more
prevalent in the sample portion never located by NRC than they arein
the located sample, these numbers will underestimate the extent of
emigration. Note that since a short-term trip abroad would not count
as residence and since the Survey of Doctorate Recipients data are
collected over several months, thereislittle danger of miscategorizing
a short absence as working abroad. There is, however, a somewhat
greater danger of listing a person as living abroad who left the United
States for many years and has since returned.

Text table 3. Estimates of U.S. citizens and permanent resident Ph.D. graduates residing outside the U.S.: 1995

. Foreign-born with citizenship at] Permanent resident at time of |  Total citizen or permanent
i Native born time of Ph.D. Ph.D. resident at time of Ph.D.

Fleld of Ph.D. Percent of Percent of Percent of Percent of

Number abroad otal abroad Number abroad otal abroad Number abroad total abroad Number abroad otal abroad
All SEE.......ccovvvvrrirnnnn. 13,900 33 1,400 7.4 4,300 13.6 19,600 4.1
Life sciences............... 3,400 2.7 200 5.0 900 12.0 4,500 33
Math and computer..... 1,000 4.2 100 4.2 200 10.2 1,200 4.6
Physical sciences....... 2,200 2.5 300 8.7 800 12.6) 3,200 3.3
Social sciences........... 5,900 4.2 300 75 1,200 18.0 7,400 4.9
Engineering................. 1,500 3.0 500 9.1 1,300 13.14 3,300 5.0

NOTE:  This should be considered a lower bound estimate since only those definitely identified as being outside the United States were counted.

SOURCE: National Science Foundation, Division of Science Resources Studies, Doctorate Record File and administrative records associated with collection of the 1995

Survey of Doctorate Recipients.
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Appendix table 1. Graduate enrollment in science and engineering, by field and sex: 1975-97

Field 1975 | 1977 | 1979 ] 1981 | 1983 | 1985 | 1987 | 1988 [ 1989 | 1990 | 1991 1992 | 1993 | 1994 | 1995 [ 1996 | 1997
Total enroliment
Science and engineering.................| 303,190] 311,816 319,171] 332,086 347,065 358,126| 373,341| 375,277| 382,747( 397,135 412,697 430,644 435,886| 431,251( 422,555( 415,363| 407,644
Natural Sciences?........cccoeveveennes 95,489 101,221} 100,871} 100,617 102,979| 104,074| 104,963| 105,529( 107,301| 109,364| 112,474| 116,699 119,489 120,833| 120,325| 117,677| 114,697
Mathematics/computer sciences....] 25,307| 25,160 26,721| 32,318| 40,691 47,332| 50,559| 51,304 51,729| 54,031 54,562 56,648 56,189 53,707| 51,941| 52,607 52,769
Social SCIences .........oovvvvevcrreene. 114,123| 116,750 119,851] 119,596 112,276| 110,729| 113,866| 115,615( 119,674 126,115| 132,085| 139,262| 143,350 143,688 143,090 141,856| 139,170
Engineering 68,271] 68,685] 71,728] 79,555| 91,119] 95,991|103,953| 102,829 104,043] 107,625] 113,576] 118,035] 116,858 113,023] 107,199 130,223| 101,008
Male enrollment
Science and engineering.................| NA| 233,862 229,860] 232,209 240,525 247,464| 256,149| 254,005| 256,849 263,394 271,845| 280,397| 279,289| 272,120| 262,341( 253,629| 245,615
Natural SCIENCeS?......vveeeverereeenn, NA| 76,073| 72,945] 70,721| 70,711| 70,745| 70,685| 69,869| 70,263 70,800| 71,753| 73,754| 74,086 73,878 72,488 69,951| 67,234
Mathematics/computer sciences.... NA| 19,482| 20,376] 23,628 28,877 34,417 36,948| 37,334| 37,756 39,633| 39,994| 41,644| 41,129| 39,087| 37,554 37,596| 37,008
Social SCIences .........oovvveeeecrreenee NA| 73,322| 70,687] 66,051 59,625| 57,391 57,526 57,097| 58,387 60,008| 62,237| 64,197 64,908| 64,181 63,114 61,111| 59,080
ENgineering...........cocovevvvvviniennn. NA| 64,985| 65,852] 71,809 81,312| 84,911] 90,990| 89,705 90,443[ 92,953| 97,861]|100,802] 99,166| 94,974| 89,185 84,971 82,293
Female enroliment
Science and engineering.................| NA| 77,954| 89,311| 99,877(106,540|110,662(117,192(121,272| 125,898 133,741| 140,852| 150,247 156,597| 159,131{ 160,214 161,734 162,029
Natural SCIENCES2.......ovvvvverereriren, NA| 25,148| 27,926] 29,896( 32,268| 33,329| 34,278| 35,660| 37,038 38564| 40,721| 42,945| 45403| 46,955| 47,837 47,726| 47,463
Mathematics/computer sciences.... NA| 5678 6,345 8,690 11,814 12,915| 13,611| 13,970| 13973 14,398| 14,568| 15,004| 15060| 14,620 14,387 15,011| 15,761
Social SCIENCES P....ovvvvereeereeeenes NA| 43,428| 49,164| 53545 52,651| 53,338| 56,340| 58,518| 61,287 66,107 69,848 75,065| 78,442| 79,507 79,976 80,745| 80,090
ENgineering..........couovveovvrrenrennn. NA| 3700] 5.876] 7,746 9,807| 11,080| 12,963| 13,124| 13,600 14,672| 15715| 17,233| 17,692| 18,049 18,014| 18252| 18,715

2 Natural sciences here include physical, earth, atmospheric, oceanographic, biological, and agricultural sciences.

b . . . . . .
Social sciences include psychology, sociology, and other social sciences.

KEY: NA= not available

NOTE:  For detailed statistical tables on graduate enroliments, see Division of Science Resources Studies home page (http://www.nsf.gov/sbe/srs/stats.htm), Fall 1997 Supplementary Data Releases: Trends in Graduate

Enrollment; 1975-1997.

SOURCE: National Science Foundation, Division of Science Resources Studies, Graduate Students and Postdoctorates in Science and Engineering: Fall, 1997, NSF 99-325 (Arlington, VA, 1999).



Appendix table 2. Graduate enrollment in science and engineering, by field, race/ethnicity, and citizenship: 1983-97

Page 1 of 2
Field and race/ethnicity 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 ! 1997
Total enrollment
Science and enaineering..........coccveevnn. 347,014] 349,875| 358,201 368,212| 373,425 375,287| 382,769 397,135| 412,697| 430,644| 435,886 431,251 | 422,555| 415,363| 407,644
Natural SCIENCES 2.......oveveeereeeecrererene 102,968| 103,547 103,990( 105,541| 104,974 105,529| 107,301 109,364| 112,474 116,699| 119,489| 120,833| 120,325| 117,677| 114,697
Mathematics/computer sciences............ 40,713 42,985| 47,341 49,316 50,575( 51,304| 51,729 54,031| 54,562 56,648| 56,189 53,707| 51,941 52,607| 52,769
Social SCIeNCeS .........ovvvvveeeensesereens 112,236] 110,647| 110,808| 111,499 113,939| 115,625| 119,696( 126,115| 132,085( 139,262| 143,350| 143,688 143,090 141,856| 139,170
ENQINEEring........cocvvveeerernererreineereees 91,097 92,696] 95,982|101,856|103,937]102,829( 104,043| 107,625| 113,576 118,035| 116,858| 113,023 107,199| 103,223| 101,008
U.S. citizen enrollment

Total SEE ... 276,784 277,682| 281,388| 284,231| 284,631 ( 281,672| 284,686( 294,318| 304,063| 321,182 330,169| 329,095 324,017( 317,209 308,835
Natural SCIENCES 2......vvevvevreeeereeiesirins 84,700 84,712| 83,663| 82,854 80,562 79,431| 79,242 79,521| 81,148 84,893 88,164| 89,890( 90,648 89,276| 87,376
Mathematics/computer sciences............ 30,306 31,532| 34,499 35,448| 35,669 35,895| 35352 36,561 36,306 38,041 38,135 36,580| 35,338 34,991| 34,413
Social SCIeNCeS .........ovvvvveereesreeern 98,173| 96,644| 95978| 96,018| 97,831 98,743(102,746|108,810| 114,376(121,653| 126,279| 126,586| 126,299| 124,748| 122,460
ENQINEEriNg.......cvvvervvereiirierieisrernines 63,605| 64,794 67,160 69,911| 70,569| 67,603 67,346| 69,426| 72,233 76,595| 77,591| 76,039 71,732| 68,194| 64,586
White, SEE........ooiereee 224,705| 224,705| 224,705( 224,705| 224,705| 229,037| 229,694 238,472| 243,602| 253,435| 256,859( 255,719| 245,889| 238,077 227,936
Natural SCIENCES 2.......cvveveeeercererean. 74337 74,046 71971| 71,713| 69,100| 68,737 68,110| 68,736| 69,472 71,328| 72)552| 74,134| 73,296| 71,777| 69,021
Mathematics/computer sciences............ 23,823| 24,040 25511| 26,053| 26,806| 27,479( 26,560| 27,897| 26,921( 27,744| 27,332| 26,205 24,398| 23,644| 22,432
S0Cial SCIENCES ..o 77,963 75,787| 76,129| 76,930 79,157| 80,492 83,531| 88,632 92,425| 96,967 99,535| 99,360 96,239| 93,544 90,466
Engineering..........c.c...... 48582 48582 48582| 48582 48582| 52,329| 51,493 53,207| 54,784| 57,396 57,440| 56,020 51,956 49,112| 46,017
Asian/Pacific Islander, S&E..................... 9,353| 10,172] 12,000| 12,775 14,572 15188 15,693| 17,155( 18,136| 21,752 24,059| 26,474 25,901| 25,947( 26,078
Natural SCIENCES 2.......oveveeeeeeeeceeereene 2,378 2526] 2,712 2,761 3,043| 3478 3,604| 3928 4,267| 5,035 6,162| 6,606 6,778 6,899 6,835
Mathematics/computer sciences............ 1666 1,816 2491 2770| 3,235| 3438 3430| 3,710 3,724 47362| 4586 5264| 5174| 5494 5754
S0Cial SCIENCES ... 1903 2,018 1992 2130| 2436| 2362 2,648| 2,830( 3,029 3,863| 4,324 4827| 4941| 5117 5335
ENgINEering........coceceereereererevneeneeneees 3,406 3812 4,805| 5114 5858| 5910( 6,011 6,687 7,116| 8492 8987 9,777 9,008 8437 8154
BIack, S&E........ccocnvrmiirninirneirereieiieens 10,903| 10,711| 10462| 10,470 10,429| 11,191 11,775| 12,774| 13,691 15445| 17118| 17,611| 18,283| 19,071| 19,363
Natural SCIENCES 2.......oveveeeeerrcreierene 1,980 2,000 1982 1845| 1,817| 1972 2,093| 2184 2302 2,711| 3,042 3,007| 3,289| 3487 3558
Mathematics/computer sciences............ 971 960] 1,031 1,151 1,210 1,261 1,311 1496 1,617| 1,687 1,878 1,855 1,844| 1,989 1,960
Social SCIENCES P......ovevvvvrvvriesiris 6,574 6,306| 6,062 6,022 5986| 6,458 6,755| 7,308| 7,747 8,673| 9,639| 9,965 10,294| 10,700 10,971
ENQINEEriNg........covvvreeveeriierreniereies 1378 1,445 1387 1452| 1416| 15001 1616| 1,786 2,025 2374| 2559 2,784| 2,856 2,895 2874

See explanatory information and SOURCE at end of table.
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Appendix table 2. Graduate enrollment in science and engineering, by field, race/ethnicity, and citizenship: 1983-97 (Continued)

Page 2 of 2
Field and race/ethnicity 1983 | 1984 | 1085 | 1986 | 1987 | 1088 | 1989 | 1990 | 1091 | 1992 | 1093 | 1904 | 1995 | 1996 01997
U.S. citizen enrollment
Hispanic, S&E........ccc.comevmreemrenrrerneieneens 8811| 8681 8613 8660| 8823 9,098| 9436| 10,159| 11,045 12,246| 13,381| 13,281| 14,117| 14,638 14,988
Natural SCIENCES 2.......cvveveeveeeeeeereene 1919 1,892 2,092 2118| 2,071 2228 2386| 2,375 2552 2,726] 3,075 2933| 3,209| 3,338 3574
Mathematics/computer sciences............ 615 585 750 723 817 844 847 916 980( 1,082| 1,111 1,002 1,064| 1,126 1,152
Social SCIENCES P...vvvvvvvveveveviins 4836 4,713 4,290 4,217 4,205| 4,307| 4496 4,982 5389| 5975 6501| 6,485 7,036| 7,239| 7451
ENgIiNeering.........c.coeevevevrcrneneeriennns 14411 1491 1481 1602| 1,730| 1,719| 1,707 1,886| 2124 2463| 2,694 2861| 2808| 2935| 2811
American Indian/Alaskan Native, S&E..... 911 830 736 743 783 918 860 1,054| 1,120( 1,243| 1,309| 1,383 1516| 1,539 1,599
Natural SCIENCES %......ovververrerierieinene 224 206 167 196 183 216 180 255 251 282 318 336 393 374 412
Mathematics/computer sciences............ 53 71 79 52 76 71 74 64 62 99 100 79 125 94 103
Social SCIENCeS ..........vvvvveeesnieeiieenrnns 454 361 368 365 401 488 484 583 622 685 680 726 767 837 846
ENgIiNEering........ccoceeeereereevereeneneeieies 180 192 122 130 123 143 122 152 185 177 211 242 231 234 238
Unknown, SEE.........ccoovinininenininne 22,101 24,179] 25,825| 23961 21,160| 16,240( 17,228| 14,704 16,469| 17,061 17,443| 14,627 18311| 17,937 18,871
Natural SCIENCES ..o 3862 4,042 4819 4,221 4348| 2800| 2,869 2,043 2304| 2811| 3015 2,874 3683| 3401| 3976
Mathematics/computer sciences............ 3,178 4,060| 4,637 4,699 3525| 2802 3130| 2478 3,002| 3,067 3128] 2175 2,733| 2,644 3,012
S0Cial SCIENCES P.vvovveereeeeee e 6,443| 7459| 7,145 6,354| 5646 4,636 4832| 4475\ 5164| 5490 5600| 5223 7,022 7,311 7391
ENGINEEIING......covorerererirerri i 8618| 8,618 9,224 8687| 7641 6,002| 6397| 5708| 5999 5693| 5700 4,355| 4,873 4581| 4,492
Foreign citizen enroliment

Total S&E........ccvereiriererinersieeneis 70,230 72,193| 76,813| 83,981 88,794| 93,615 98,083|102,817(108,634|109,462( 105,717| 102,156 98,538| 98,154 98,809
Natural SCIENCES2.......cvvvvverevrerieiinns 18,268 18,835 20,327| 22,687| 24,412( 26,098 28,059 29,843| 31,326 31,806| 31,325| 30,943| 29,677 28,401| 27,321
Mathematics/computer sciences............ 10,407 11,453| 12,842 13,868| 14,906 15409| 16,377| 17,470| 18,256 18,607| 18,054| 17,127| 16,603 17,616| 18,356
S0Cial SCIENCES P.vvvvverreeeeeeeeee e 14,063| 14,003| 14,830| 15481| 16,108 16,882| 16,950| 17,305 17,709| 17,609| 17,071| 17,102 16,791| 17,108| 16,710
ENGINEETING.......oooverereriirireciecriiirinciinae, 27,492 27,902| 28,822 31,945| 33,368| 35226| 36,697| 38,199| 41,343 41,440| 39,267| 36,984| 35467 35029| 36,422

2 Natural sciences here include physical, earth, atmospheric, oceanographic, biological, and agricultural sciences.

® Social sciences include psychology, sociology, and other social sciences.

KEY: NA= not available

NOTE: For detailed statistical tables on graduate enrollments, see Division of Science Resources Studies home page (http://www.nsf.gov/sbe/srs/stats.htm), Fall 1997 Supplementary Data Releases:
Trends in Graduate Enroliment, 1975-1997.

SOURCE: National Science Foundation, Division of Science Resources Studies, Graduate Students and Postdoctorates in Science and Engineering: Fall, 1997, NSF 99-325 (Arlington, VA, 1999).



Appendix table 3. Earned master's degrees, by field and sex: 1975-96

Page 1 of 2
Field 1075 | 1077 | 1079 | 1981 | 1083 | 1084 | 1985 | 1986 | 1987 | 1988 | 1089 | 1990 | 1991 | 1097 | 1993 | 1994 | 1995 | 1996

All master's dearee recipients
All dEIEES 293,651| 318,241| 302,075| 296,798| 290,931 285,462| 287,213| 289,829| 290,532{ 300,091 | 311,050( 324,947] 338,498 354,207 370,973| 389,008 399,428] 408,932
Science and engineering.............] 63.198| 67,397| 64,226| 64.366| 67,716| 68.564| 70562 71,831| 72.603| 73.655| 76,425| 77.788| 78368 81,107| 86,425| 91411| 94,300| 95313
Natural SCIENCES.....orvrrorro 14,831| 15360 15443| 14,349| 14380 14,231| 13972| 13910| 13400| 13184| 13218| 12,928 12.682| 13232 13474| 14,367| 14,793| 16,158
PRYSICL. oo 4208| 3641 3650| 3366| 3285| 3544| 3605| 3640 3574| 3708| 3876| 3805| 3777| 3922| 3965 4263 4241| 4364
Earth/atm/ocean.............o..... 1503| 1650| 1777 1876 1959| 1982| 2160 2234| 2051| 1920 1819| 1596| 1499 1425| 1.397| 1418] 1483| 1487
Biological/adficultural................ 9,030| 10,060| 10016| 9,107| 9.136| 8705| 8207| 8027 7.775| 7.556| 7523| 7.527| 7.406| 7885 8112 8686 9.089| 10307
Mathematicsicomputer sciences...| 6,637| 6.496| 6101| 6787| 8160| 8939| 9989 11,241] 11,808| 12,600 12,820| 13327| 12.956| 13,320| 14,100| 14350| 14,495| 14355
MatheMaticS. ... 4338| 3698| 3046| 2569| 2.839| 2749| 2888 3171| 3327| 3434| 3430| 3684| 3632 3665 3751 3.804| 3932 3742
Computer SCIences................ 2299 2798 3055 4218| 5321 6190| 7.101| 8070| 8481 9.166| 9399 9,643 9.324| 9655 10349 10546| 10563| 10613
Sociallbehavioral sciences............ 26,563| 20529| 27.403| 26,779| 26,200 25249| 25:620| 25584| 25325| 25.145| 26,635| 27,538| 28.717| 20537| 31,187| 33.977| 36391| 37,039
PSYCNOI0GY oo 7.104| 8320] 8031 8039 8439 8073| 8481 8363| 8165\ 7.925| 8652| 9308 9.802| 9652 10412| 11572| 13132 13,043
SOCIl SCIENCES..r v 19.450| 21209| 19372| 18.740| 17651 17,176| 17.148| 17.221| 17,160| 17.220| 17.983| 18,230 18.915| 19.685| 20,775| 22,405| 23.259| 23,996
ENGINNING. oo 15,167| 16012| 15279| 16.451| 18886 20,145| 20.972| 21,006 22,070| 22.726| 23,743| 23.995| 24,013| 25018 27.664| 28717| 28630| 27.761
Chemical encineefing............... 1078| 1179| 1276| 1406 1545 1708| 1814 1641| 1386 1322 1321 1205| 1005] 1,145 1220 1287 1369 1416
Civil eNGINEENiNg. oo 3268| 3606| 3,165 3428| 3504| 3551| 3542| 3281| 3267| 3134 3206| 3213 3404| 3755 4438| 4918| 5168| 5002
Electrical engineering................ 3471| 3788| 3506 3902| 4819 5519| 5649 6147| 6895\ 7.455| 7849 8009 7.942| 8274 8828 8870| 8743| 8,156
Industrial endineering..... 1687| 1600| 1502 1631 1432| 1557| 1463| 1653| 1728| 1816 1823| 1834 2039| 2370 2745| 2882 2873| 3027
Mechanical encineering 2032| 2004| 2012| 2419| 2683 2964| 3272| 3256 3380\ 3513| 3703| 1834 3680 3826 4,169 4277| a368| 4009
Other enGiNeering............... 3631| 3736| 3728 3665| 4903| 4756| 5232| 5118 5414\ 5486| 5751| 6,104 5923| 5648 6264 6483 6109| 6,151
Engineering technology. ...e..eees 371 505|  496] 532 622l 694 816l o25| 883| 9sol 1135| 1104 1188| 1278 1555| 15470 1577]  NA

Males

All dEGIE S 162,115 168,210] 153.772] 147,431 145,114] 143,998[ 143 716[ 143,932{ 141,655 145,403] 149,309] 154,025] 156,895] 162,299] 169,753] 176,762] 179,198] 180,360
Science and engineering............. 49.410| 50,899| 46,614| 45505| 46718| 47,033| 48.232| 48611| 48.750| 49.820| 50,845| 51,230 50,441| 52.157| 55454| 57,970| 58518| 57,860
Natural SCIENCES.....orvrrr s 11,700| 11633| 11,223| 10222 9814| 9513| 9200 9133\ 8652| 8562 8383 8052 7794 8118 8181 8539 8730 9,204
Y 3645| 2981 2971| 2601 2600 2698| 2775| 2736| 2684| 2817| 2836| 2754| 2703| 2834| 2704 3030| 2958| 2914
Earth/atm/oCean..............o..... 1300| 1433 1467 1470 1515 1517| 1639 1717| 1531] 1433 1337| 1218 1116] 1057 1006| 994 1032| 1,051
Biological/agricultural................ 6755 7.219| 6785 6061 5699 50208| 4876 4680 4437\ 4312| 4210] 4080 3975\ 4207| 4381 4515 4740 5259
Mathematics/computer sciences....| 4,871 4,730 4,469 4,939| 5672| 6,174 6,941| 7,713 8,011| 8,759| 8,833] 9,176 8,709 9,199 9,773| 10,128 10,130| 9,999
Mathematics. ... 2010 2398 1989 1692| 1850 1,795| 1877| 2055 2026\ 2057| 2060| 2208 2146| 2219 2219 2311 2353| 2236
Computer SCIeNCes................ 1961 2332 2480| 3247| 3813| 4379 5064| 5658| 5985 6702 6773| 6968 6563 6980 7554 7817| 7.777| 7.763
Sociallbehavioral sciences........... 18,035| 19222 16,580| 15,222| 14101 13,301| 13273| 13,069| 12,796| 125581 | 12.968| 13276| 13282| 13.491| 13.930| 15,000| 15660| 15628
PSYCNOI0GY oo 4059| 4316| 3688 3371| 3254| 2980| 3064| 2937 2838| 2599| 2814| 3025| 2994| 2920| 2928 3287| 3735 3670
S0Cil SCIENCES. .o 13,976| 14006| 12802| 11.851| 10847 10321| 10209| 10132| 9.958| 9982| 10154| 10251 10288| 10562| 11.002| 11.722| 11005 11,958

See explanatory information and SOURCE at end of table.



Appendix table 3. Earned master's degrees, by field and sex: 1975-96 (Continued)

Page 2 of 2
Field 1975 | 1977 | 1979 | 1981 | 1083 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1092 [ 1993 | 1994 | 1995 | 1996
Males
ENGINEEIING. o1 vrseerersserreeen 14795| 15314| 14342| 15122| 17,131| 18,045 18,728| 18,696| 19,300 19,918 20,661| 20,726| 20,656| 21,349| 23570( 24,204| 23998| 23,009
Chemical endineering 1,051| 1110] 1,156| 1230 1369 1590| 1520 1401| 1,043| 1107| 1,002| 1013| 852] 914] 996| 1008| 1063 1110
Civil enQINEering........c..erseere 3161 3421 2951 3112 3122| 3136| 3128\ 2908 2792| 2721| 2851 2693 2.864| 31200 3607| 3965 4,123| 3938
Electrical engineering................ 3413| 3654| 3453| 3681 4484| 5081 5154| 5508| 6,178 6642| 6933 7018 7008 7200 7777| 7,721 7,539 6,960
Industrial engineering............... 1631 1534 1374| 1465 1206| 1279| 1236 1374| 1400 1492| 1465 1493 1,603| 1898 2190 2346 2,361| 2403
Mechanical engineering.............. 2012| 2039| 1939 2202 2517| 2765 3044 3002| 3133 3218 3377 3276| 3320 3455 3769| 3860 3918 3555
Other engineering...................... 3527 3556| 3469| 3342 4413| 4104| 4637\ 4503| 4645 4738| 4943 5233| 5000 4733 5231 5394 4,904 5043
Engineering technology........cc..... 281] 380 372|380 510 580l 674|710l  678]  738| 892|888l sssl o973l 1472 1164 1136]  NA
Females
Al AEATEES ..o 131,536 150,031| 148,303| 149,367| 145,817 141,464 143,497| 145,897 | 148,877| 154,688 161,651 170,922| 181,603] 191,908| 201,220| 212,246 220,230| 228,572
Science and engineering.............. 13,788| 16,498| 17,612| 18,861| 20998| 21,531| 22,330| 23220 23844| 23:835| 25580| 26,558| 27,927| 28,950| 30,971| 33.441| 35,791| 37453
NaLUFal SCIENCES...vrrerrrerrreeren 3122 3727| 4200| 4127 4566 4718| 4682 4777| 4748 4622| 4835 4876| 4888 5114| 5203 5828 6,063 6934
T 653 660 679 675 685| 846| 830| 913| 890 891| 1040| 1,051 1074| 1,088 1171 1,233| 1283 1,450
Earth/atm/ocean. ...........oooero, 194 206| 310 406| 444| 465| s21| 517|520 487| 482|378l 383|368 301 424 451 436
Biological/agricultural............... 2215 2841 3231 3046 3437| 3407| 3331 3347| 3338 3244| 3313 3447| 3431 3658 3731 4171 4320| 5048
Mathematics/computer sciences...| 1,766| 1766 1,632| 1848| 2488 2765 3048| 3528| 3797 3841| 3996| 4151 4247| 4121 4327] 4222| 4365 4356
Mathematics...........ooereerseern 1428| 1300] 1057 877 980 954 1011 1116| 1,301 1377| 1,370 1476 1.486| 1446 1532| 1493 1,579 1,506
COMPULET SCIENCES...rrrvvrrserreee 338  466| 575| o71| 1508 1811 2037 2412| 2496| 2464 2626| 2675 2761 2,675 2,795| 2,729| 2,786| 2,850
Sociallbehavioral SCiENces........... 8,528| 10,307| 10,823| 11,557| 12,189| 11,948| 12,356| 12,515| 12,529| 12,564 13,667| 14,262| 15435| 16,046| 17,257| 18968 20,731| 21411
PSYCNOIOGY...orrerrserreerseerr e 3045 4004| 4343 4668 5185\ 5003 5417| 5426| 5327| 5326| 5838 67283| 6.808| 6923 7.484| 8285 9307 9,373
S0Cial SCIENCES....rrrerrrerrrerren 5483 6303| 6480 6,889 7004| 6855 6939 7.089| 70202| 7238 7,820 7979 8627| 9123 9773 10683| 11,334| 12,038
ENGINEEMING. o1 errreereesserreenn 372 98| 937| 1329| 1,755 2100| 2244 2400| 2770| 2808| 3082| 3269 3357| 3669 4004 4423 4632 4752
Chemical engineering................. 27 69| 1200 176| 176| 208 285| 240| 243 215 220| 192] 173 231 224 279] 306|306
Civil engINEering.....oo.cvvrsere 107 185| 214] 316 382] 415\ 414| 373| 475|  413| 445|520  ss0| 635 831 953 1045| 1,064
Electrical engineering................. 5g| 134 143| 221| 335| 438] 405| e30| 717| 813| 916|991 934 1045] 1051 1140 1204| 1,19
Industrial engineering................. 56 75| 128 166| 208 278| 227|279 319| 324| 358 341| 436| 472l 5s5|  536] 512|624
Mechanical encineering.............. 20 55 73| 1271 16| 199| 228 254|247 205| 326| 354] 360| 371 400| 417| 450|454
Other engineering...................... 104 180] 25| 323 400| s62| 595| 615| 769 748| 808| 871 914| 915 1033 1,089 1115 1,108
ENQIneening technology. ... ool 116 125l 1sp| 103 114| 142] 2150 205|242l 243 308] 300l 3071 383 383 441  NA

KEY: NA = not available

SOURCES: National Center for Education Statistics, Earned Degrees and Completion Surveys (Washington, DC: 1996), unpublished tabulations; and National Science Foundation, Division of Science Resources Studies, Science
Engineering Degrees 1966-96, NSF 99-330 (Arlington, VA).
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Appendix table 4. Earned master's degrees, by field, race/ethnicity, and citizenship: 1977-96

Page 1 of 2
Field and race/ethnicity 1977 | 1979 | 1081 | 1985 | 1987 [ 1080 | 1900 | 1991 | 1092 | 1903 | 1994 | 1995 | 1906
Il master's degree recipients
All EATEES.....cvivivereiiiiieieeeee e 318,241 302,075 296,798 287,213] 290,532 311,050 324,947 338,498 354,207| 370,973| 389,008] 399,428] 408,932
Science and eNaiNEENiNG........cc.evvevevrnverernen. 63,779] 59.684] 59.598] 64.726| 66,774| 70333 72,228 72,828] 76.184| 81.415| 86,080] 88,431| 88,730
Natural SCIENCES 2.......ovveveeeeereesieeesnae 16,234] 16,350] 15,332] 14,045| 13461| 13,260 12,966 12,713] 13.226] 13.462| 14,340 14,770 16,093
Mathematics/computer sciences.................. 6,496 6,101 6,787 9,989 11,808 12,829 13,327| 12956] 13549| 14251| 14529 14522 14,260
S0Cial SCIENCES.vvveeeeeeee e, 24,798] 21,723) 20,763] 19,757| 19,448 20,509 21,950f 23,152 24,399| 26,044 28504] 30.522| 30.620
Enaineering................... 16,251 15,510] 16,716] 20935| 22,057 23,735 23,985| 24,007 25,010] 27,658] 28,707 28,617 27,757
Enaineering technoloay NA NA NA 816 883 1135 1.188 1.555 1.547 1577 1547 1577 1.651
U.S_ citizens and permanent residents
All dearees 300,334 281,811) 273,1841 254,401| 246,939 278,927 290,345 300,887 314,555| 326,864 342,502] 350,672] 360,682
Science and eNaiNEEriNG........cc.cvverevrrerrrrnrnnne 55,063| 50,846| 49,340} 50,751 50,330| 55,190] 55,890 55,779] 58.177| 61.265| 65201] 67,110 68,151
Natural SCIENCES 2.......vvvevveeeeereeseeeeseae 14437 14410) 13411) 11676] 10,721] 10,756] 10,234 9,857] 10,191| 10317| 10,929 11471 12,720
Mathematics/computer sciences.................. 5,760 5,099 5,342 7,385 8,179 9411 9,729 9,078 9,268 9,334 9,522 9,486 9,308
S0Cial SCIENCES.vvveveeeeeeeeseee e 23,071 19,920 18,785] 17,230| 15,990 18,035| 19,181 20,357 21,607 23,075 25,400 27,232 27,361
ENGINEENING. ..ot 12,695 11.417] 11,802 14.460| 15440 16,988| 16,746 16,487 17,111] 18,539] 19,350 18,921| 18,762
Engineering technology........cocoeeiveviiiiiinnnn NA NA NA 596 712 909 959 1,175 1,256 1268] 10,026] 10,191| 10,593
White, all dearees.............. 266,109 249,401) 241255 223,649| 216,807| 230,322| 236.874| 247,524 257,062| 265,668| 273,913 277,437 282,713
Science and enaineerina 50,420] 45748] 43967] 43982 43360| 43945 44450 44513] 45.649| 47975 50,711] 514171 51,791
Natural SCIENCES 2.......ovveveereereeseeeeeae 13405 13282) 12411] 10,559 9,623 9,262 8,722 8,300 8,393 8,504 8,859 9,242] 10,332
Mathematics/computer sciences................. 5256] 4,625 4,708 6,176 6,729 6.818 7,020 6,705 6,743 6.818 6,665 6,547 6,340
Social sciences®.... 20,315] 17,759) 16,701] 15,061| 14,171| 15,033| 15,849 16,873 17,761 18,733| 20,718] 21.807| 21546
Enaineering................... .| 11444 10082) 101471 12186] 12,837 12,832 12,859| 12,635] 12,752| 13,920| 14,469| 13,821 13,573
_Enaineering technoloQV......ooooeeieeieiiinnn) NA NA NA 526 581 802 830 1.041 994 982 994 982 1.053
Asian/Pacific Islander, all dearees.................... 5,145 5,519 6.304 7.805 8,129 10174 9,994 11,070 12293| 13.169| 14559 15906 17.281
Science and eNAINEENNG........ccvreeevreerrerrenns 1,749 1,929 2,170 3,285 3,455 4,100 4,055 4,310 4,763 4,846 5422 5,683 5,942
Natural SCIENCES ........oovveveeeeeereeeeeeeae 388 469] 365 450 464 545 504 532 610 615 698 802 933
Mathematics/computer sciences................. 198 253 376 779 962 1,072 1,125 1,203 1,306 1,303 1,461 1478 1472
Social SCIences’......ovvevvverneee, 426 357 350 505 379 491 563 567] 624 668 820 831 916
Enaineering................... 737 850 1,079 1,551 1,650 1,992 1,863 2,008 2,223 2,260 2,443 2,572 2,621
_Enqineering technolo@V.....c.oooeeceeeeieieiinnne.. NA NA NA 25 46 40 60 40 46 55 46 55 61
Black, all dearees.........ocvveverveveieeiieseierinenns 21,041 19.422) 17.152] 13.960| 13,173| 13455 14.473| 15857 17.420] 18897 20936] 22954 24588
Science and eNAINEENNG........cccvvvevrevrrverrerinn. 2,321 2,003 1,801 1,742 1,784 1,652 1847 2,090 2,356 2,554 2,849 3,339 3,518
Natural SCIENCES ........oovveveeeeeereeeeeeeae 351 382 351 290 301 238 225 261 306 310 347 383 402
Mathematics/computer SCiences.................. 200 136 137 233 280 257 302 383 393 406 474 498 530
S0Cial SCIENCES ..o 1,530 1,239 1,053 889 800 802 933 1,048 1,191 1,274 1,439 1,793 1,912
ENGINEEIING.....cvvcviveieiereee e 240 246 260 330 403 355 387 398 466 564 589 665 674
_Engineering technoloaQy...coocovceciici ) NA NA NA 37 42 55 47 61 12 85 12 85 81

See explanatory information and SOURCE at end of table.



Appendix table 4. Earned master's degrees, by field, race/ethnicity, and citizenship: 1977-96 (Continued)

Page 2 of 2

Field and race/ethnicity 1977 1979 1981 1985 1987 1989 1990 1991 1992 1993 1994 1995 1996
Hispanic, all dearees.........ocvvveevieeriereinnens 7071 6,470 7439 7,730 7,781 8,133 8,495 9,684] 10,256| 11,371| 131771 13,905 15,394
Science and eNaiNEEring........cc.coveeerrercenernnns 1,325 1,001 1,237 1514 1,584 1,585 1,587 1,736 1,806 2,092 2,514 2,585 2,730
Natural SCIENCES ........ovveveereereesereeeseae 245 227 251 332 310 266 262 281 288 334 436 392 413
Mathematics/computer sciences.................. 91 61 102 149 183 178 169 213 215 240 244 273 264
S0Cial SCIENCES .vvooeeeeeeeeeeee e, 738 498 599 687 579 673 710 774 815 937 1,115 1,209 1,305
ENGINEETING.......cviveeeicteee e 251 215 285 346 512 468 446 468 488 581 719 711 748
_Enaineering technoloQV.......oooeeieeieiinnnn) NA NA NA 6 17 10 19 25 37 40 37 40 47
American Indian/Alaskan Native, all degrees.... 968 9991 1,034 1,257 1,049 1,082 1,050 1,125 1,228 1,344 1,618 1,542 1,693
Science and enaineering......c....cceveerrnerenenad 148 165 165 228 147 209 181 200) 198 253 273 299 304
Natural SCIBNCES 2.......cvvvvevrereierierenereeeeninne 48 50 33 45 23 41 31 34 37 46 44 52 41
Mathematics/computer sciences.................. 15 24 19 48 25 45 13 23 19 22 24 27 30
S0Cial SCIENCES ..vvvoveeeee e 62 67 82 88 61 90 102 103 100 135 145 177 177
ENGINEETING.......ocviveieieveie e 23 24 31 47 38 33 35 40 42 50 60 43 56
_Enaineering technologV......ooeeeeeieiiinnnn) NA NA NA 2 26 2 3 8 3 6 3 6 7

Foreign citizens

All EATEES.....covveveieiereeie s 17,345 19427] 22,058] 26,952| 28,264| 32,123 34,602 37,611] 39.652| 44,109 46506] 48,756] 48,250
Science and eNAINEENNG........cc.cvreeevrreerrerrnns 7,805 8,544 9,749] 12506| 13,045] 15143] 16,338] 17,049] 18,007| 20,150 20879 21321 20,579
Natural SCIences 2.........ccoeveeennee. 1,797 1,895 1,864 2,178 2,132 2,504 2,732 2,856 3,035 3,145 3411 3299 3373
Mathematics/computer sciences.................. 736 937 1,368 2,394 2,903 3418 3,598 3,878 4,281 4917 5007 5036 4952
Social SCIences’......ovvevvvvrreee, . 1,727 1,752 1,954 2,240 2,229 2474 2,769 2,795 2,792 2,969 3,104 3,290 3,259
ENGINEETING.......ocviveieieveie e 3,545 3,960 4,563 5,694 5,781 6,747 7,239 7,520 7,899 9,119 9,357 9,696 8,995
_Enqineering technolo@V.....ccoooveceeeeieieeirnn. NA NA NA 124 127 131 172 279 291 309 291 309 298

# Natural sciences here include physical, earth, atmospheric, oceanographic, biological, and agricultural sciences.

b Social sciences include psychology, sociology, and other social sciences.

KEY: NA = not available

NOTES: Data by raciallethnic group were collected on a biennial schedule until 1990 and annually thereafter. Data by racial/ethnic group are collected by broad fields of study only; therefore, these data
cannot be adjusted to the exact field taxonomies used by the National Science Foundation.

SOURCE: National Science Foundation, Division of Science Resources Studies, Science and Engineering Degrees, by Race, Ethnicity of Recipients: 1989-96, Early Release Tables, Website, and previous
editions.
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Appendix table 5. Earned doctoral degrees, by field and sex: 1975-97

Page 1 of 2
Field 1975 | 1977 | 1979 | 1981 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1907

All doctoral degree recipients
All dEQIEES. ..o 32,952131,716]31,239| 31,356 31,281 31,337|31,297 31,902 32,370|33,501 | 34,326 | 36,067 | 37,522 | 38,856 | 39,771 (41,017 |41,610| 42,415| 42,705
Science and engiNEering..........covvuverreerevnen. 18,799118,008|17,872]18,257]18,635|18,748(18,935 19,437 19,894 20,933 21,731 22,867 24,019 24,673 | 25,441 26,202 | 26,515| 27,230| 26,847
Natural SCIENCES. ....vvuvvrrererreneierrerseresereenes 8,103| 7,676| 7,817| 7,995| 8,194| 8,336| 8,436 8,483| 8,655| 9,172| 9,185| 9,763|10,159(10,435(10,529( 11079| 11024| 11,392 11,256
PhYSICAL....ocvvieieiessceee e 3,076 2,721| 2,674] 2,627| 2,814| 2,851| 2,934| 3,120| 3,238| 3,350| 3,261| 3,524| 3,625| 3,780| 3,699| 3,977| 3,840 3,838] 3,711
Earth, atmospheric, and oceanographic..... 625 689 642 583 624 608 599 559 602| 695 723 738 815] 794 771 824] 778 794 862
Biological/agricultural..........c.ccocvervrrierinnnd 4,402| 4,266| 4,501| 4,785| 4,756 4,877| 4,903| 4,804| 4,815| 5,127| 5,201| 5,501| 5,719| 5,861| 6,059| 6,278| 6,406| 6,760 6,683
Mathematics/computer SCIENCES.................... 1147 964 979] 960[ 987 993 998| 1,128( 1,190( 1,264| 1,471| 1,597( 1,839] 1,927| 2,026| 2021| 2188| 2,043| 2,001
MathEMALCS. ....vvuvvvreeerneereireiesiereserisneans 1,147\ 933 769 728 701| 698 688 729 740| 749 859 892 1,039 1,058| 1,146| 1,118] 1,190| 1,122| 1,112
COMPULET SCIENCES...vvvvvvrrnrerrerresrreeernenns 0 31| 210 232 286 295 310] 399 450 515 612 705 800 869 880 903 998 921 889
Sociallbehavioral SCIENCES.........cvevrvrririrriiees 6,538| 6,720| 6,582| 6,774| 6,673 6,506 6,335| 6,450( 6,337 6,310| 6,532| 6,613| 6,806] 6,873| 7,188| 7280 7296| 7,490 7,538
PSychology.......ccovevriieniceiicesieeinnn 2,751 2,990( 3,091] 3,358| 3,347 3,257 3,118| 3,126( 3,173( 3,074 3,208| 3,281 3,250 3,263| 3,419| 3,380| 3,419| 3,491 3,489
S0Cial SCIENCES......uvvreerceeiierieiriereeeennd 3,787| 3,730| 3,491| 3,416| 3,326 3,249 3,217| 3,324| 3,164| 3,236| 3,324| 3,332| 3,556| 3,610 3,769| 3,900| 3,877| 3,999 4,049
ENQINEENING. ...cvoveverieeeece e 3,011] 2,648| 2,494] 2,528 2,781| 2,913| 3,166| 3,376| 3,712| 4,187| 4,543| 4,894| 5,215| 5,438| 5,698| 5822| 6,007 6,305 6,052
Chemical engineering.......c..ccccovvvvevervveennn. 396 329 315 317 392| 409 504 531 584 685 712 658| 691] 725 737| 725| 708 798 764
Civil engineering.......ccoovveevereesneeienennns 361 336 302] 358 397 408 391 429 477 531 538 553[ 575 594| 624 684 656 697 653
Electrical engineering...........cocoovreurcerennne 714 667| 611 549 625 660| 716 806 779| 1,010 1,137( 1,276| 1,405| 1,483 1,543 1,673] 1,731 1,740 1,695
Mechanical engineering..........covevververenne) 487 372| 366| 360 379| 427| 513 536| 657 715 760 884| 875 987| 1,030 1,015 1,024| 1,052| 1,010
Materials engineering 272| 248| 236 234| 268 271 303] 305 392 374 380] 440| 489 485 535 539 588 572 573
Other engineering. ..o, 781] 696] 664 710| 720{ 738 739 769 823| 872 1016| 1,083]| 1180 1164| 1229| 1186] 1300| 1446 1357

Males

All degrees........ccovvvrveennnnns .| 25,751 (23,858 [ 22,302] 21,464 | 20,748 | 20,638 {20,553 20,595 | 20,938 (21,682 | 21,813 22,962 | 23,652 | 24,436 | 24,658 25,211|25,277| 25,470| 25,383
Science and engiNeering..........coeverrevrevnnn. 15,870 14,775 14,128] 14,056 | 13,920 13,956 14,044 | 14,270 14,582 15,271 | 15,622 | 16,498 17,088 17,593 (17,789|18,283| 18,242 18,584 18,051
Natural SCIENCES......ccevvvrvrireeriiiesieisisneeas 6,960 6,530| 6,436] 6,409| 6,360( 6,483| 6,452| 6,426 6,484 6,779 6,649| 7,101( 7,320 7,413 7,311| 7713| 7534| 7,681 7,501
PhYSICAL ... 2,812 2,477| 2,382 2,318| 2,441 2,452 2,467| 2,610( 2,710( 2,783] 2,642| 2,863| 2,946] 3,010| 2,919| 3,149| 2,962| 2,996 2,878
Earth, atmospheric, and oceanographic..... 595 630| 584 527| 529| 502| 491 464 490 560, 575 597| 636] 606 611| 641 608 622 658
Biological/agricultural.........c..cocvevvrerveninnind 3,553| 3,423( 3,470| 3,564| 3,390| 3,529| 3,494| 3,352| 3,284 3,436| 3,432| 3,641| 3,738| 3,797| 3,781| 3,923| 3,964 4,063| 3,965
Mathematics/computer SCIENCeS...........ccovvens 1,038 837| 833] 822 838 841] 859 959 1,000 1,087 1,208| 1,329 1,523| 1,602 1,624| 1648| 1737 1,673 1597
Mathematics..........vvvrverernnenn. 1,038 811 6501 616 588 583 582 608 615 628/ 704[ 734 840 853 882 882 925 891 852
Computer sciences 0 26) 183] 206[ 2501 258 277 351] 385 459 504] 595] 683] 749 742] 766] 812 782| 745

See SOURCE at end of table.
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Appendix table 5. Earned doctoral degrees, by field and sex: 1975-97 (Continued)

Page 2 of 2
Field 1975 | 1977 | 1979 | 1981 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1907
Males
Social/behavioral SCIENCES............ccoeeveveverenas 4913( 4,834| 4,427] 4,396| 4,065| 3,870( 3,765( 3,734| 3,628]| 3,504| 3,597| 3,589 3,497| 3,646| 3,678| 3735 3658| 3,701 3,648
PSychology.......ccoveeviencescsiceinn 1,878 1,902 1,831] 1,885 1,750 1,626 1,577| 1,527 1,475( 1,393| 1,408| 1,368( 1,254| 1,335| 1,331| 1,278| 1,247 1,163 1,165
Social sciences 3,035| 2,932| 2,596] 2,511 2,315| 2,244| 2,188 2,207| 2,153| 2,111| 2,189| 2,221| 2,243| 2,311| 2,347| 2,457| 2,411 2538| 2,483
ENGINEEING......cvvivvrvceiereisses e 2,959 2,574( 2,432 2,429| 2,657 2,762| 2,968| 3,151| 3,470| 3,901| 4,168( 4,479| 4,748| 4,932| 5,176| 5,187| 5,313| 5529 | 5,305
Chemical engineering............ccoeevevrerernnn. 391| 319| 306 306/ 369| 382 463 470 524| 620 632 580 608 612 643 612] 599 655 641
Civil engineering.........ccceeevevevevereverersrnnnnnns 356 328 298] 348 384| 383] 371 408 459 501 484 504] 534 544 570 604] 580 618 573
Electrical engineering...........c.ccocevevevvvnnnnn. 698 646 600 527 612| 645 681 768 747 962| 1,070| 1,192 1,326] 1,368 1,418| 1,526| 1,558| 1,571 1,545
Mechanical engineering........c..cc.cocevvvenees 483 366| 361 354/ 371| 412 487 518 640 686 731 846| 818 942[ 973 946] 961 974 923
Materials engineering 267| 238| 228 217 238| 245| 271 281 347| 341 335 391| 412| 424 457 456] 494 489 467
Other engineering............ccccociivicicnnene. 764) 677| 6391 677] 683] 695 695 706 753| 791] 916( 966| 1,050] 1,042| 1,115| 1043] 1121] 1222 | 1156
Females
All EGIEES.....cvevevveetieeececeeeee e 7,201| 7,858| 8,937| 9,892(10,533(10,699|10,744111,307]11,432(11,819(12,513(13,105|13,870|14,420]15,113(15,806 16,333 16,945 | 17,322
Science and engineering 2,929| 3,233 3,744| 4,201| 4,715| 4,792| 4,891| 5,167| 5,312| 5,662 6,109( 6,369 6,931| 7,080| 7,652| 7,919| 8,273| 8,646 | 8,769
Natural SCIENCES.......covvevererererereeeiseeeeeeeas 1,143| 1,146] 1,381] 1,586( 1,834| 1,853| 1,984| 2,057| 2,171| 2,393| 2,536| 2,662| 2,839| 3,022| 3,218 3,366] 3,490 3,711 3,755
PhYSICAL......cvrerererrecceee e 264 244 292 309 373] 399 467 510 528 567 619] 661 679] 770 780 828 878 842 833
Earth, atmospheric, and oceanographic..... 30 59 58 56 95| 106| 108 95| 112| 135 148 141] 179 188 160/ 183 170 172 204
Biological/agricultural............ccceovvevevirennnn) 849 843( 1,031] 1,221| 1,366| 1,348( 1,409| 1,452 1,531| 1,691 1,769| 1,860| 1,981| 2,064| 2,278 2355| 2442| 2,697 2,718
Mathematics/computer SCIENCES.................... 109 127| 146 138| 149| 152| 139 169] 190| 177 263| 268| 316 325 402 373 451 370 404
Mathematics........ccoevvveeeeeeeeeeereeennes 109 122 119 112 113] 115 106 121f 125| 121 155 158 199] 205 264| 236 265 231 260
COMPULEr SCIENCES.....cveveverererererrerererneenens 0 5 27 26 36 37 33 48 65 56 108 110 117 120 138 137] 186 139 144
Social/lbehavioral SCIENCES.........covvrererrrrrnrens 1625| 1886| 2155| 2378| 2608 2636| 2570| 2716| 2709| 2806| 2935 3024 3309| 3227 3510| 3545| 3638 3,789 | 3,890
PSychology.......ccoveveivienieeiceieieinn 873 1,088 1,260] 1,473 1,597 1,631 1,541 1,599( 1,698 1,681 1,800| 1,913| 1,996 1,928 2,088| 2,102| 2,172| 2,328 2,324
SoCial SCIBNCES.......cvverveerereiieeiesesisisinnd 752 798 895 905/ 1,011] 1,005( 1,029( 1,117( 1,011 1,125| 1,135 1,111 1,313] 1,299( 1,422| 1,443| 1,466] 1,461 1,566
ENQINEEIING....cviviviriiereicre e 52 74 62 99| 124 151 198 225 242| 286/ 375 415| 467 506 522| 635 694 776 747
Chemical engineering........c.ccceevevvveerererenen. 5 10 11 23 27 41 61 60 65 80 78 83 113 o4 1131 109 143 123
Civil engineering.........cccveeveveveveeveversnnnnnns 5 8 10 13 25 20 21 18 30 54 49 41 50 54 80 76 79 80
Electrical engineering.............ccoevevevevrennnn. 16 21 11 22 13 15 35 38 32 48 67 84 79 115 125| 147 173 169 150
Mechanical engineering.......c.ccoveeveveerenns 4 6 5 6 8 15 26 18 17 29 29 38 57 45 57 69 63 78 87
Materials engineering.............ccocevevevevvnnnn. 5 10 8 17 30 26 32 24 45 3 45 49 7 61 78 83 94 83 106
Other engineering........coocoeevnieniciiiinnnne. 17 19 25 33 37 43 44 63 70 81 100 117] 130] 122| 114 143] 179 224 201

SOURCE: National Science Foundation, Division of Science Resources Studies, Science and Engineering Doctorate Awards: 1997, NSF 99-323 (Arlington, VA: 1999), and previous editions.
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Appendix table 6. Earned doctoral degrees by field, race/ethnicity, and citizenship: 1977-97

Page 1 of 2
Field and race/ethnicity 1977 | 1979 | 1981 | 1983 | 1985 | 1987 | 1989 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
All doctoral degree recipients®
All dErees.....ovvreeeereieieeereees e 31,716 31,239| 31,356 31,281 31297| 32,370| 34,326| 37,534| 38,890| 39,801 41,034| 41,743| 42,415 42,705
Science and engineering.........ccoeeeveererrenne 18,008| 17,872 18,257| 18,635 18,935| 19,894 21,731| 24,023 24,675 25/443| 26,205 26,535 27,230| 26,847
Natural SCIENCES ®.vvvvvvvveeeeeeeessrssrs e, 7,676 7,817 7,995 8,194 8,436 8,655 9,185 10,164| 10,437| 10,530| 11,082| 11,033| 11,392| 11,256
Mathematics/computer sciences............. 964 979 960 987 998 1,190 1,471 1,839 1,927 2,026 2,021 2,187 2,043 2,001
Social SCIENCES ... 6,720 6,582 6,774 6,673 6,335 6,337 6,532 6,806 6,873 7,189 7,280 7,307 7,490 7,538
Engineering 2,648 2,494 2,528 2,781 3,166 3,712 4,543 5,214 5,438 5,698 5,822 6,008 6,305 6,052
U.S. citizens and permanent residents
All dEGIEES.....ovrreeereie e 27,487| 26,784 26,341 25,634 24,694| 24562 25,026 27,430| 27,990| 28,708 30,894| 32,059| 31,506, 30,601
Science and engineering 14,881 14,711| 14,654| 14518 14,065 14,055 14,591| 15914 15942| 16,573| 18,187 18,996| 18,628/ 18,005
Natural SCIENCes ®..eeevmeevvvoeeeeoonns 6,427 6,604 6,640 6,706 6,634 6,450 6,628 7,063 7,039 7,092 8,106 8,362 8,067 7,809
Mathematics/computer sciences............. 769 778 713 664 631 671 824 969 996 1,099 1,200 1,387 1,159 1,122
S0cial SCIENCES .o 5,886 5712 5,830 5,666 5,206 5,021 4,910 5,408 5,387 5,685 5,828 5,905 6,019 5,793
ENGINEering.........ccovovvvveriervesneiesinnens 1,799 1,617 1,471 1,482 1,594 1,913 2,229 2,474 2,520 2,697 3,053 3,342 3,383 3,281
White, all degrees.........covvvevrvnreererinnniennns 23,654| 22,396| 22,470| 22,251 21,306| 21,122| 21,570| 23,185 23,625 24,052 24,594| 24,719| 24,685 23,789
Science and engineering.........ccoeveveererrenne. 12,875 12,314 12,573| 12,671| 12,169| 12,052| 12,501| 13,323| 13,326| 13,737| 13,889 13,902| 13,999| 13,623
Natural SCIENCES ®.vvvvvvvveeeeeeeeeeresss e 5,598 5,620 5,771 5,981 5,903 5,663 5,800 6,111 6,019 5,950 6,123 5,978 5,952 5,866
Mathematics/computer sciences............. 671 658 610 569 527 548 688 774 803 886 880 988 834 827
Social SCIENCES ..o 5177 4,879 5,099 4,993 4,551 4,383 4,287 4,601 4,624 4,876 4,866 4,846 4,953 4,668
Engineering...........ccoovvevrvninevrerinnnns 1,429 1,157 1,093 1,128 1,188 1,458 1,726 1,837 1,880 2,025 2,020 2,090 2,260 2,262
Asian/Pacific Islander, all degrees... 910 1,102 1,073 1,042 1,070 1,168 1,268 1,531 1,764 2,017 3,546 4,309 3,697 3,140
Science and engineering..........c.coveeevreenees 745 884 827 780 809 925 986 1,180 1,345 1,610 2,989 3,671 3,091 2,527
Natural SCIENCES ®..vvvvvvveeeeeeeeeersrsssesss 342 377 344 359 346 369 403 474 560 686 1,481 1,858 1,550 1,255
Mathematics/computer sciences............. 42 55 56 54 50 67 76 123 138 156 259 345 251 205
S0cial SCIENCES ... 112 146 142 120 132 162 146 178 196 241 382 435 395 363
Engineering...........ccoovvevreninenrerinnens 249 306 285 247 281 327 361 405 451 527 867 1,033 895 704
Black, all degrees.........ccovvvevvververeinenenenns 1,191 1,112 1,110 1,005 1,043 910 962 1,166 1,116 1,280 1,279 1,477 1,457 1,476
Science and engineering.........cocoveerevreenees 342 347 346 338 374 319 366 464 408 469 500 560 576 607
Natural SCIENCES ®.vvvvvvvveeeeeeeeerrsers s 85 84 89 84 100 95 105 116 107 136 153 171 187 191
Mathematics/computer sciences............. 9 12 1 6 10 13 9 19 9 14 21 16 20 11
Social SCIENCES ... 233 231 227 219 230 186 219 274 243 269 272 302 295 308
Engineering 15 20 19 29 34 25 33 55 49 50 54 71 74 97

See explanatory information and SOURCE at end of table.
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Appendix table 6. Earned doctoral degrees by field, race/ethnicity, and citizenship: 1977-97 (Continued)

Page 2 of 2
Field and race/ethnicity 1977 1979 1981 1983 1985 1987 1989 1991 1992 1993 1994 1995 1996 1997
Hispanic, all degrees............cccovveverererenerenen. 489 547 529 608 634 708 694 867 909 973 1,030 1,061 1,105 1,181
Science and engineering...........coe.veveeeeees 203 234 240 284 296 357 382 492 513 542 548 571 623 645
Natural SCIENCES ......ovvvvvveeeeeeeeeesrsceee 76 84 93 86 107 138 157 191 208 226 254 234 229 251
Mathematics/computer sciences... 12 12 5 7 18 15 15 21 20 23 20 21 26 34
Social sciences °... 9N 114 126 162 149 170 163 220 214 227 208 239 270 265
ENgineering..........c.ocvvveevrvcnirvinirenn. 24 24 16 29 22 34 47 60 71 66 66 77 98 95
American Indian/Alaskan Native,
all dEgrees.....ovvvvevvvesie e 66 81 85 82 96 115 94 132 149 120 143 149 187 151
Science and engineering..........cc.cooevevrnenes 31 29 28 30 41 53 53 56 69 43 64 69 96 71
Natural SCIENCes °.........cc....oovrrvvrrers 14 6 8 13 21 20 25 27 26 17 24 26 34 24
Mathematics/computer sciences............. 1 1 1 1 0 3 2 1 4 2 3 2 5 2
S0cial SCIENGES ......vvvveeeereeeeesneerrieenne 15 19 15 15 19 23 19 22 28 22 31 31 43 33
Engineering..........c.ocovvevcenivcinernineinns 1 3 4 1 1 7 7 6 11 2 6 10 14 12
Temporary residents
Total, all degrees.........covnerneenerneererseirerieens 3,448 3,587 3,940 4498 5227| 5612| 6,648 9,311 9,953| 9,932 9,406 8,810 9,610/ 8,463
Science and engineering...........cueeveereenees 2,675 2,689 2983| 3412| 4,047| 4,468 5391 7,641 8,092 8,113 7,521 6,994 7,802 6,948
Natural SCIENCES ..o 1,079 1,046 1,140 1,273 1,517 1,704 1,975 2,936 3213] 3,191 2,815 2,501 3,026| 2,786
Mathematics/computer sciences............. 170 181 226 281 327 445 524 846 876 865 791 747 817 730
Social SCIENCES ........vvveerveeeeererreesnereons 651 645 675 688 784 787 952 1,226 1,260 1,273 1,262 1,222 1,243 1,036
ENgINEering.......covvvvemeerrerneereireisnereenees 775 817 942 1,170 1,419 1,532 1,940 2,633] 2,743| 2,784| 2653| 2,524 2,716] 2,396
Citizenship unknown
Total, all dEgrees.......ovvrnrrnrernrreereiseeeriees 781 868 1,075 1,149 1,376|  2,196| 2,652 793 947 1,161 734 874 1,299 3,641
Science and engineering...........coeevevereeees 452 472 620 705 823 1,371 1,749 468 641 757 497 545 800 1,894
Natural SCIENCES "......ovvvvvveeereeeeeerrscceee 170 167 215 215 285 501 582 165 185 247 161 170 299 661
Mathematics/computer sciences............. 25 20 21 42 40 74 123 24 55 62 30 53 67 149
S0Cial SCIENCES ...oovvveeveveerese e 183 225 269 319 345 529 670 172 226 231 190 180 228 709
Engineering 74 60 115 129 153 267 374 107 175 217 116 142 206 375

? Data include all doctorates awarded to U.S. citizens and permanent residents, temporary residents, and people of unknown citizenship.

® Natural sciences include physical, earth, atmospheric, oceanographic, biological, and agricultural sciences. Social sciences include psychology, sociology, and other

social sciences.

¢ Social sciences include psychology, sociology, and other social sciences.
SOURCE: National Science Foundation, Division of Science Resources Studies, Science and Engineering Doctorate Awards: 1997, NSF 99-323 (Arlington, VA: 1999),

and previous editions.



Appendix table 7. Full-time S&E graduate students, by source and mechanism of primary support: 1980-95

Page 1 of 3
Year All mechanisms Fellowships Traineeships Research Teaching Other Self-support
assistantships | assistantships
Total number of students
1980.....cccrrrirriins 238,492 20,532 17,550 51,567 53,890 19,446 75,507
1981 242,118 20,106 16,777 52,722 55,746 20,210 76,557
1982...ceieiins 244,830 20,873 14,640 52,580 58,334 20,455 77,948
1983, 252,092 21,365 13,514 54,904 60,072 20,960 81,277
1984, 253,959 21,638 13,465 57,735 61,257 20,697 79,167
1985.....eeriins 257,351 22,576 13,665 60,995 61,822 20,635 77,658
1986......cccrieines 266,197 22,966 13,526 66,011 62,563 22,246 78,885
1987 s 271,080 21,965 14,096 70,214 62,859 22,166 79,780
1988.....cevriiiinns 275,204 22,361 14,397 74,588 63,071 21,584 79,203
1989.....ccvieieirs 282,741 23,476 14,527 79,059 64,316 21,082 80,281
1990.....cccoiniiines 292,854 25,269 15,212 80,747 64,973 22,265 84,388
1991 307,049 26,697 15,417 85,175 65,229 22,956 91,575
1992, 322,753 28,666 15,376 88,032 65,739 23,565 101,375
1993, 329,876 29,170 15,452 90,158 67,344 21,378 106,374
1994 332,453 28,976 15,716 92,033 66,900 21,672 107,156
1995, 330,235 28,954 16,108 89,983 66,147 22,294 106,749
Number with primary support from Federal sources
1980......cccvriernes 52,969 4,635 13,306 29,316 662 5,050
1981 50,903 4,093 12,176 29,147 619 4,868
1982.....cviiiieins 47411 4,097 10,077 28,313 428 4,496
1983, 47,764 4,118 9,114 29,152 498 4,882
1984.....ciiiins 47,793 4,125 8,970 29,463 400 4,835
1985....cieiens 49,058 4,423 8,954 30,433 549 4,699
1986......coeeriirnns 51,365 4,600 8,688 32,739 495 4,843
1987 53,542 4,449 8,922 34,996 444 4,731
1988.....coveireiens 55,492 4,569 8,664 36,752 504 5,003
1989, 57,444 5177 8,682 38,555 490 4,540
1990.....ccreerrirns 59,274 6,316 9,242 38,504 609 4,603
1991, 63,017 7,447 9,630 40,790 476 4,674
1992, 65,634 7,761 10,055 42,588 643 4,587
1993, 67,697 7,515 10,188 44,504 846 4,644
1994, 68,583 6,945 10,418 45,633 780 4,807
1995, 67,469 6,904 10,314 44,503 732 5,016
Number with primary support from non-federal sources

1980.....ccceerrrirns 110,016 15,897 4,244 22,251 53,228 14,396
1981 114,658 16,013 4,601 23,575 55,127 15,342
1982....ciiiiieins 119,471 16,776 4,563 24,267 57,906 15,959
1983....ciirinen 123,051 17,247 4,400 25,752 59,574 16,078
1984.....coiiis 126,999 17,513 4,495 28,272 60,857 15,862
1985....iiines 130,635 18,153 4,711 30,562 61,273 15,936
1986.....ccverrerrnens 135,947 18,366 4,838 33,272 62,068 17,403
1987 137,758 17,516 5174 35,218 62,415 17,435
1988..........c........ 140,509 17,792 5,733 37,836 62,567 16,581

See explanatory information and SOURCE at end of table.
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Appendix table 7. Full-time S&E graduate students, by source and mechanism of primary support: 1980-95 (Continued)

Page 2 of 3
Year All mechanisms Fellowships Traineeships Research T_eaching Other Self-support
assistantships | assistantships
Number with primary support from non-federal sources
1989....ciriinne 145,016 18,299 5,845 40,504 63,826 16,542
1990......omirieenn. 149,192 18,953 5970 42,243 64,364 17,662
1991, 152,457 19,250 5,787 44,385 64,753 18,282
1992....ciiieenn. 155,744 20,905 5321 45,444 65,096 18,978
1993 155,805 21,655 5,264 45,654 66,498 16,734
1994, 156,714 22,031 5,298 46,400 66,120 16,865
1995, 156,017 22,050 5,794 45,480 65,415 17,278
Percentage of students
1980.....covvrrienn. 100.0 8.6 74 21.6 22.6 8.2 317
1981, 100.0 8.3 6.9 21.8 23.0 8.3 31.6
1982, 100.0 8.5 6.0 215 23.8 8.4 31.8
1983, 100.0 85 5.4 218 23.8 8.3 32.2
1984......oviriinn. 100.0 8.5 5.3 22.7 24.1 8.1 31.2
1985.....cirienne 100.0 8.8 5.3 237 24.0 8.0 30.2
1986.......cverrrrnenne 100.0 8.6 5.1 24.8 23.5 8.4 29.6
1987, 100.0 8.1 5.2 25.9 23.2 8.2 29.4
1988.....covvrriienn. 100.0 8.1 5.2 27.1 22.9 7.8 28.8
1989....civirienne 100.0 8.3 5.1 28.0 22.7 75 28.4
1990 100.0 8.6 5.2 27.6 22.2 7.6 28.8
1991, 100.0 8.7 5.0 21.7 21.2 75 29.8
1992, 100.0 8.9 4.8 27.3 20.4 7.3 314
1993, 100.0 8.8 4.7 27.3 20.4 6.5 32.2
1994, 100.0 8.7 4.7 21.7 20.1 6.5 32.2
1995, 100.0 8.8 4.9 27.2 20.0 6.8 32.3
Percentage with primary support from Federal sources

1980 100.0 8.8 25.1 55.3 12 9.5
1981, 100.0 8.0 23.9 57.3 1.2 9.6
1982 100.0 8.6 21.3 59.7 0.9 9.5
1983, 100.0 8.6 19.1 61.0 1.0 10.2
1984.....coovviiins 100.0 8.6 18.8 61.6 0.8 10.1
1985....ciriinne 100.0 9.0 18.3 62.0 11 9.6
1986.......cvrrrienne 100.0 9.0 16.9 63.7 1.0 9.4
1987, 100.0 8.3 16.7 65.4 0.8 8.8
1988.....ccviins 100.0 8.2 15.6 66.2 0.9 9.0
1989....ccviriiinne 100.0 9.0 15.1 67.1 0.9 79
1990.....comvrrrrennne 100.0 10.7 15.6 65.0 1.0 7.8
1991, 100.0 11.8 153 64.7 0.8 74
1992, 100.0 11.8 15.3 64.9 1.0 7.0
1993, 100.0 111 15.0 65.7 1.2 6.9
1994, 100.0 10.1 15.2 66.5 11 7.0
1995. ... 100.0 10.2 15.3 66.0 1.1 7.4

See explanatory information and SOURCE at end of table.
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Appendix table 7. Full-time S&E graduate students, by source and mechanism of primary support: 1980-95 (Continued)

Page 3 of 3
Year All mechanisms Fellowships Traineeships Research Teaching Other Self-support
assistantships | assistantships
Percentage with primary support from non-federal sources

100.0 14.4 39 20.2 48.4 13.1 -
100.0 14.0 4.0 20.6 48.1 13.4 -
100.0 14.0 3.8 20.3 48.5 13.4 -
100.0 14.0 3.6 20.9 48.4 13.1 -
100.0 13.8 35 223 47.9 12,5 -
100.0 13.9 3.6 23.4 46.9 12.2 -
100.0 13.5 3.6 245 45.7 12.8 -
100.0 12.7 38 25.6 45.3 12.7 -
100.0 12.7 4.1 26.9 445 11.8 -
100.0 12.6 4.0 27.9 44.0 11.4 -
100.0 12.7 4.0 28.3 43.1 11.8 -
100.0 12.6 3.8 290.1 42.5 12.0 -
100.0 13.4 34 29.2 41.8 12.2 -
100.0 13.9 34 29.3 42.7 10.7 -
100.0 14.1 34 29.6 42.2 10.8 -
100.0 14.1 3.7 29.2 41.9 11.1 -

KEY: () = not applicable

NOTE:  Science and engineering includes the health fields (medical sciences and other life sciences).
SOURCE: National Science Board, Science & Engineering Indicators--1998, NSB 98-1 (Arlington, VA: National Science Foundation), appendix table 5-34.

318



Appendix table 8. Full-time S&E graduate students, by field and mechanism of primary support: 1995

Page 1 of 2
Field Al . Research Fellowships | Traineeships Teachmg Other Self-support
mechanisms |assistantships assistantships
Total number of students
Total SEE......cvvirienerereeiessseseieiens 330,235 89,983 28,954 16,108 66,147 22,294 106,749
Total SCIENCES. ... 262,373 62,958 22,921 15,099 55,931 17,289 88,175
Physical SCIENCES........couervereirireriiins 28,892 11,808 2,354 688 11,710 730 1,602
PN (0]110]1 1|V 871 439 148 28 225 5 26
ChemiStIY....cvveiersrersriseieie s 16,750 6,466 1,270 445 7,386 372 811
PRYSICS.....coiieireriinirininineeeieenen) 11,054 4,842 929 215 4,073 349 646
Other ..o 217 61 7 0 26 4 119
Mathematical SCIENCES.........c.ceeeveerenee. 13,422 1,451 1,274 222 7,316 675 2,484
Computer SCIENCES........covvvrerrererieernne 16,564 3,921 924 216 3,364 1,551 6,588
Environmental sciences... 11,290 4,661 891 136 2,507 730 2,365
AtmMOSpPheriC SCIENCES.........cuevverevreencns 959 619 67 8 107 69 89
Earth SCIENCES......cvvveeeerereieieiciine 5,810 2,151 512 59 1,855 334 899
0ceanography......c.oeeveeesnereninenes 2,228 1,257 195 24 215 166 371
Other ..o 2,293 634 117 45 330 161 1,006
Life SCIBNCES....vrvreereeereirerneereeeeneeees 100,132 29,158 8,104 10,942 13,089 6,587 32,252
Agricultural SCIENCES.......covvverrirrrrines 9,630 5,401 454 146 941 477 2,211
Biological sciences. 48,283 19,182 5,395 5,308 9,293 2,143 6,962
Medical SCIENCES.........cvrerrerrereereererrnens 13,863 2,928 1,272 1,661 1,246 1,292 5,464
(] 1Y T 28,356 1,647 983 3,827 1,609 2,675 17,615
PSYCNOIOGY......cvuevrerrrierieiieeeiene 35,762 4,626 1,824 1,115 6,152 3,094 18,951
Social sciences.... 56,311 7,333 7,550 1,780 11,793 3,922 23,933
ANhropology........ccevereeeenerneeneereennennees 5,792 452 1,168 132 1,278 344 2,418
ECONOMICS....cvvvrvrrirerrririrerisneseseeennens 11,746 2,094 1,546 271 3,028 809 3,998
History of SCIENCE.......cccvrvirreiiiriinnnd 340 17 127 10 99 18 69
LINQUISHICS....vveveeriececeneeeeeieeeeseeens 2,486 177 369 50 701 282 907
Political SCIENCE. .......overeereeereirrereieeens 17,660 1,624 2,468 777 2,666 1,136 8,989
SOCI0I0QY...cvivvererirereiee e 7,353 1,131 915 241 2,145 431 2,490
Other ..o 10,934 1,838 957 299 1,876 902 5,062
Total engineering.........covverereenreereennnns 67,862 27,025 6,033 1,009 10,216 5,005 18,574
Aeronautical/astronautical engineering..) 2,693 1,175 262 31 315 377 533
Chemical engineering 5,962 3,100 791 105 907 218 841
Civil engiNEering..........coevevvererreerereneenees 12,248 4,225 924 196 1,850 816 4,237
Electrical engineering..........cccocveeveeencs] 18,303 6,684 1,455 156 3,137 1,439 5,432
Industrial engineering.........coocvvevvereerennnd 5,328 1,339 300 37 824 504 2,324
Mechanical engineering.............ccoeevve. 11,119 4,419 942 187 1,950 777 2,844
Materials engineering..........ccoeevevevrnnne) 3,880 2,535 371 48 352 123 451
Other engiNEering..........coevvvvvevevvrerennnns 8,329 3,548 988 249 881 751 1,912

See SOURCE at end of table.
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Appendix table 9. Federal Government as primary source of support, by selected mechanisms and field: 1995

Field Research assistantships Fellowships Traineeships

Percentage with primary Federal support
TOtal SEE ... 49.5 23.8 64.0
50.6 22.6 65.4
75.0 33.8 58.0
76.3 50.0 28.6
73.0 314 56.0
71.7 34.7 66.0
52.5 0.0 NA
Mathematical SCIENCES...........ccveverrrreenn. 45.4 23.2 324
COmpUtEr SCIENCES......c.ceererrerreerereireenes 61.9 25.6 24.1
Environmental SCIENCES..........covvvreurieenne 63.0 33.3 49.3
AtMOSPhEriC SCIENCES........vveererrerreirien) 81.9 62.7 12.5
Earth SCIENCES.......cvveveririercririeines 62.3 29.5 475
0CeaNOgraphy......ccoveeeereenireereererrereaeen) 67.5 29.2 58.3
Other. ... 38.0 40.2 53.3
Life SCIENCES.......ovvereeriircirriinireines 48.1 27.0 77.8
Agricultural SCIENCES.........cvveeierierercanes 345 15.6 10.3
Biological SCIENCES........ccccvvrvverirrerrinnnina 54.8 29.0 72.6
Medical SCIENCES.........cvverieriererrereinnen) 39.8 23.6 78.9
Other ... 30.1 25.6 87.1
PSychology.......ccceveerreenieniencinicnciniened 32.0 17.2 36.6
Social SCIENCES........c.vvvvrerenrrniineieninens 20.1 13.9 20.6
ANthropology.......cocvererenreresieerenenns 22.6 18.1 16.7
ECONOMICS.......covivieireieieirieeseees 255 13.3 9.2
History of SCience........ccooevvereeineinirnenns 5.9 16.5 40.0
LINQUISHICS. ....ceuvvreerernceeerieiseiseeeeniene 328 20.6 34.0
Political SCIENCE.........cvevvvrrrririirriieinas 7.1 10.9 12.5
21.0 11.6 515
234 17.2 25.8
Total engineering.........ccocveeeereerrerreennenns 46.8 28.6 43.2
Aeronautical/astronautical engineering... 56.9 56.1 58.1
Chemical engineering...........ccveereerereenes 45.2 26.3 63.8
Civil engiNEEring........c.covvereerrrerreereenrnenns 37.4 23.3 16.3
Electrical engineering 49.6 27.8 27.6
Industrial engineering 30.5 20.3 48.6
Mechanical engineering..........cccoovvevennee. 49.8 33.7 39.6
Materials engineering..........cocevveereeneened 54.2 334 50.0
Other engineering 47.5 25.0 64.3

KEY: NA = not available
SOURCE: National Science Foundation, Division of Science Resources Studies, Survey of Graduate Students and Postdoctorates in Science and
Engineering unpublished tabulations.
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Appendix table 10. Number of employed scientists and engineers by sector of employment,

broad occupation and highest degree: 1995

Field of Employment Total Compyter qnd .| Life scientists Physpal Spqal Engineers
mathematics scientists scientists scientists
Total
All SECLOIS......ocvcvieeicreierceivereis 3,185,600 949,500 305,300 274,300 317,500 1,339,000
4-year universities and colleges.... 291,100 41,000 84,300 51,100 71,900 42,800
Other educational institutions........ 275,200 83,000 64,700 28,500 67,600 31,400
Business/industry for profit............ 1,970,300 683,200 75,600 138,600 57,600 1,015,300
Self-emploved..........cccoevvevverrienne, 113,800 23,600 7,400 6,500 42,600 33,800
NON-PIOfit.....cveveiviverciereieieveieinn 91,000 27,600 11,000 5,600 33,700 13,200
Federal government..................... 252,400 53,300 37,700 27,600 17,100 116,600
State/local government 191,700 37,900 24,600 16,400 27,000 85,900
Bachelor's
All SECHOIS......ocvcverieicisrieicieris 1,844,000 625,000 121,500 128,100 60,600 908,800
4-year universities and colleges.... 63,400 10,500 20,500 11,800 10,800 9,800
Other educational institutions........ 85,900 34,700 20,000 8,700 8,400 14,200
Business/industry for profit............ 1,324,800 482,800 39,200 78,800 16,100 708,000
Self-emploved........cccocoevvervenirennens 48,800 16,000 3,600 3,100 2,800 23,400
NON-PIOfit.....cvevveiieeicceiereieieinn 41,100 19,500 4,300 2,200 8,700 6,300
Federal government..........cccoevve. 150,400 35,100 17,100 12,400 5,700 80,100
State/local government.................. 129,500 26,400 16,800 11,200 8,100 66,900
Master's
All SECLOIS......ocveeviiercieiereeiseiernias 892,700 268,000 64,000 67,200 135,800 357,900
4-year universities and colleges.... 45,800 10,000 6,700 7,000 11,400 10,800
Other educational institutions........ 128,800, 39,900 19,900 12,800 42,000 14,200
Business/industry for profit.. 524,300 179,400 16,700 32,600 26,100 269,600
Self-emploved..........cccocveveereinnnee. 39,500 6,200 2,100 2,100 21,000 8,100
NON-PIOfit.....coeveirivereciiereieieereieian 31,700 6,500 2,200 1,000 16,900 5,200
Federal government.............c........ 70,800 15,400 10,600 7,400 5,600 31,800
State/local government.................. 51,800 10,600 5,900 4,400 12,800 18,200
Doctorate
All SECLOIS......ocvcveriercieie e 418,300 53,800 102,400 78,900 113,300 69,900
4-year universities and colleges.... 181,300 20,400 56,800 32,400 49,700 22,100
Other educational institutions........ 45,400 8,300 12,900 7,100 14,100 3,000
Businessfindustry for profit............ 114,600 18,700 17,800 27,200 14,900 36,000
Self-employed.........ccccoevververnirenne, 23,100 1,500 1,300 1,300 16,900 2,100
NON-PIOfit.....cveveciiverceeieeieieian 16,300 1,600 3,900 2,500 6,700 1,700
Federal government...................... 28,400 2,500 8,300 7,700 5,600 4,300
State/local government. ... 9.300 900 1.600 700 5.400 700
Professional
All SECIOTS....ocvvcvrierceiereeesiae 30,600 2,700 17,400 200 7,900 2,500
4-year universities and colleges.... 600 - 400 - - 100
Other educational institutions........ 15,100 100 11,900 - 3,100 -
Business/industry for profit............ 6,600 2,200 2,000 100 600 1,600
Self-employed........c..ccoevveveerninnnee. 2,300 - 300 - 1,900 100
NON-PrOfit....c.cuceiveieririciicesieians 2,000 700 - 1,300 -
Federal government.............c..c..... 2,800 300 1,700 100 300 400
State/local government.................. 1.200 300 - 800 100

KEY: (-) = not applicable

SOURCE: National Science Foundation, Division of Science Resources Studies, Scientists and Engineers Data System (SESTAT) 1995.
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