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forewort

The state of U.S. science and engineering, now and in the future, and our
dependence on science and technology to meet the Nation’s goals in such areas as
economic growth, international competitiveness, and national defense have long
been topics of major concern to government policymakers and to the broader public.
Recently, issues related to the involvement of foreign nationals in U.S. science and
engineering have attracted increasing attention. These concerns all point to one
overriding question: considering the goal to maximize the participation of U.S. cit-
izens—men, women, minorities, handicapped persons—what is the appropriate level
of non-U.S. citizens’ participation needed to meet the U.S. demand for highly
qualified scientists, engineers, and technicians? The question is more easily stated
than answered. U.S. foreign policy, specific international events, and matters of
national security are prime examples of externalities that must be factored into the
attempt to respond to the question. This report assembles in one volume statistics
from several sources on the participation of foreign nationals in U.S, science and
engineering, with emphasis on their roles in higher education, as students and
faculty, and on their involvement in the science and engineering labor market. It
updates earlier versions of this document with all information available as of October
1986.

William i.. Stewart, Director

Directorate for Scientific,
Technological,and International
Affairs

December 1986
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notes

A discussion of each of the several data bases used in this report is included in the
technical notes. Where additional sources were used for single data tables or discus-
sion in the text, citations are given with the reference.

The terms “foreign citizens” and “non-U.S. citizens” are used interchangeably
throughout the report to designate persons with citizenship in a country other than
the United States at the time of data collection. Thus this group includes those on
permanent (immigrant) visas as well as those on temporary (student, diplomatic, or
other) visas, unless otherwise noted: Where data permit, the two groups are consid-
ered separately. o

“Doctorate-granting institutions” include institutions which grant a doctorate-
level degree in any science or engineering (S/E) field. Doctorate-granting institutions
include departments granting doctorate-level degrees and master's degrees. “Mas-
ter’s-granting institutions” are those whose highest degree in ariy S/E field is at the
master’s level.

Some abbreviations and acronyms are used in this report. The are:

CES - Center for Education Statistics '

GRE - Graduate Record Examination

IIE - Institute of International Education

NRC - National Research Council

NSF - National Science Foundation

S/E - Science and engineering
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introduction

After World War II, the United
States became a magnet for foreign
students who, for the first time, be-
gan to exceed the number of U.S.
students studying abroad. This
change resulted from a number of
factors. In the years immediately fol-
lowing World War II, the United
States embarked upon a series of
programs whose objective was to re-
build the European economy. This
endeavor included providing a
source and means for education of
European students from countries
whose higher education facilities
had been destroyed in war. The
Fulbright scholarship, instituted in
1946, was one such program. The
targeted area was expanded in 1948
with the passage of the Smith-
Mundt Act and, in 1956, with the
establishment of the Point IV
program.

Changes in U.5. immigration laws
affected greatly tne numbers of non-
European students Eetween 1924
erned by a set c:)f quotas based on the
1924 National Origins Act. In 1952,
the McCarran-Walter Act liberalized
immigration quotas for Asiatic na-
tionalities to accommodate the in-
crease in refugees from China. The
law was amended in 1965 to abolish
the strict quota limitations on the
basis of national origin. The impact
of the 1965 action is evident in for-
eign scientist and engineer immigra-
tion figures which show Asians ac-

counting for more than one-half of
all scientists and engineers immi-
grating to the United States between
1970 and the present.

From all indications, the growth
trends in foreign involvement in
U.S. science and engineering show
no signs of abating. This situation
has raised a number of questions
among public and private sector sci-
ence and technology policy officials
over the possible future impacts on
U.S. higher education and industry.
The following are some of the more
frequently expressed concerns:

(1) To what extent are U.S. tax-
payers subsidizing the edu-
cation of foreign students?

(2) Are U.S. institutions of
higher education becoming
dependent on foreigners
for faculty and graduate en-
rollment in science and
engineering?

(3) Does the presence of large
numbers of foreign gradu-
ate students cause institu-
tions to alter course content
to the detriment of gradu-
ates seeking employment in
U.5. industry?

(4) Does the presence of foreign
citizens in the U.S5. science/
engineering (5/E) labor
force affect salary levels?

(5) Is national security compro-
mised by the presence of
foreign scientists and
engineers?
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(6) Does the possible return of
scientists and engineers to
their native countries pose a
threat to the long-term com-
petitiveness of U.S. firms?

(7) Do language and cultural
differences create problems
for U.S. universities and
colleges when foreign cit-
izens become faculty mem-
bers in science and
engineering?

(8) Are there similar problems
when foreign citizens as-
sume managerial positions
in U.S. firms?

(9) What impact would sudden
changes in U.S. foreign pol-
icies have on the status of
non-U.S. citizens in the sci-
ence and technology labor
force? N

This report identifies and assem-
bles available statistics pertaining to
these issues. The report is organized
into six sections. The first five sec-
tions present data on U.S. higher ed-
ucation at all levels, graduate S/E ed-
uc:atlon, dc:)ctorate awards academlc
force. A fmal section ccmsders alter-
native futures for U.S, and foreign
participation in science and engi-
neering in U.S. higher education.
The information contained in the re-
port is intended to lend perspective
and understanding to the issues and
to assist in the discussion of policy
options. '



highlights

higher
education at all
levels

* In 1985, nearly 344,000 foreign
students were studying at U.S. in-
stitutions of higher education.
About one-half of these students
were enrolled in science and Eflgi-
neering (S/E) courses of study, a
- share that has remained steady for
20 years. Foreign students constitute
less than 3 percent of U.S. higher
education enrollment overall.

* Asustained increase in numbers
of students from South and East
Asia has increased their proportion
of the total number of foreign stu-
dents from 30 percent to 40 percent
over the past 30 years.

undergraduate
s/e enroliment
and degrees

* More than one-half of all foreign

students are studying at the under-
graduate level. The proportions

studying at this level have been in-
creasing for most areas of science
and engineering. Relative to U.S. cit-
izens, however, foreign under-
graduates in U.S. institutions con-
stitute a relatively small part of the

total student population.

* Foreign students on temporary
visas earned 12,600 bachelor’s de-
grees in S/E fields in 1983, 62 percent
more than in 1976. The proportion of
all bachelor’s degrees earned by for-
eign students, however, has re-
mained under 5 percent in each
broad S/E field except engineering,
where it has been close to 8 percent.

graduate s/e
enroliment

* By 1985, over 66,100 foreign stu-
dents were enrolled full time in
graduate S/E programs at doctorate-
granting institutions. They comprise
over one-fourth of all full-time grad-
uate 5/E enrollment in these institu-
tions. Steady increases have oc-
curred simultaneously with stable
and, in some cases, declining enroll-
ment among U.S. students.

* Foreign student full-time enroll-
ment in engineering increased near-
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ly 7 percent per year in doctorate-
granting institutions during 1979-85.
Within engineering fields, the great-
est average annual increase (9 per-
cent) occurred in electrical
engineering.

* Foreign student enrollment in
science also increased about 7 per-
cent per year during 1979-85.
Among science fields, the greatest
average annual increase in foreign
student enrollment during this
period occurred in computer sci-
ences (21 percent); the number of
foreign graduate students in this
field tripled to a total of 4,900. Com-
puter sciences was also the field with
greatest growth for U.S. students.

* Foreign citizens who take the
Graduate Record Examination have
scores that, on average, are slightly
higher than those of their U.S. coun-
terparts on quantitative measures,
somewhat lower on analytic, and
much lower on verbal measures.
Other differences between U.S. and
foreign students, cited in anecdotal
literature,. include limited “hands-
on” experience by foreign students
but strong backgrounds in mathe-
matics and theoretical concepts.

* Foreign graduate students now
are distributed more evenly across
S/E departments grouped by quality

xi



than they were in 1974. The propor-
tion of all foreign students enrolled
in the highest-ranked departmmts
dropped from 20 percent in 1974 to
16 percent in 1979. The rising num-
bers of foreign students in S/E fields
overall have increased the propor-
tions of foreign students in those de-
partments with lower quality
rankings.

s/e doctoral
degrees

* Beginning in 1981, and for every
year since then, more than one-half
of the engineering doctorates
awarded in the United States have

agn citizens Eamed 57 percent of
engineering doctorates and about 40
percent in both mathematics and
computer sciences. Foreign citizens
earned more than one-quarter of the
Ph.D. degrees in the physical and
social sciences. They earned 22 per-
cent of all science doctorates.

* Foreign citizens have earned in-
creasing numbers of doctorates; U.S.
ciﬁzens have earned fewer. Women
are earning greater proportions of
doctorates among both U.S. and
non-U.5. citizens.

= East and West Asian recipients
have received significant portions of
the doctorate awards to non-U.S, re-
cipients since 1960. The dominance
of Asian countries among foreign
citizens receiving engineering doc-
torates is particularly striking, ac-
countmg for nearly 70 percent of for-
eign recipients in 1985.

* For both S/E doctorate recip-
ients, a greater proportion of foreign
than U.5. citizens said that univer-
sity-related sources provided their
primary financial support during

izens, 54 percent in science and 62
percent in engineering received pri-
mary support from university
sources; comparable figures for for-
eign citizens on either permanent or
temporary visas exceeded 62 percent
in science and 75 percent in
Engmeermg

ients on permanem visas report fnm
plans to stay in the United States
upon completion of their degree: 83
percent of science doctorates, 90 per-
cent of engineering doctorates in
1985. Increasing proportions of
those on temporary visas are also
reporting plans to remain in this
country: 50 percent of S/E doctorates
overall, up from 29 percent in 1972.
Employment in industry and aca-
demic institutions (excluding
postdoctorates) are accounting for
the increases, )

academic
employment

* Foreign citizens comprised
about two-fifths of total postdocto-
rate employment in 1985, up from
one-third in 1979. The S/E fields with
the highest concentrations of foreign
postdoctorates were the same as
those in which foreign citizens com-
prised the largest proportions of full-
time graduate enrollment. Engineer-
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ing had the highest proportlons
with 56 percent of all engineering
postdoctorates in 1985 held by non-
U.S. citizens.

* Foreign citizens contributed to
academic employment as teaching
assistants, proportlonately more So
in engineering than in sciences. Of
all 1985 doctorate recipients citing
teaching assistantships as their pri-
mary source of income, the propor-
tion who were foreign was 25 per-
cent in sciences and 68 percent in
engineering. In absolute numbers,
however, more foreigners in science
than in engineering (650 compared
to 200) were among those whose pri-
mary support was teaching
assistantships. 7

scientists and
engineers in
the work force

* About one-half of a sample of
over 300 companies surveyed in
June 1985 reported hiring foreign
scientists and engineers. Foreign
and naturalized citizens accounted

for one-fifth the S/E employment in
these firms.

. Ee'tween 1972 and 1982 the pro-
wrl“rloi were fc fore:,gn citizens or former
foreign citizens who had become
naturalized increased from 10 per-
cent to 17 perc nt. Fore:gn cltlzens
ly to hold advé;’licierd degrees than
were U.5. citizens.



section 1.

foreign students in

U.S. higher education

This section examines the growing
participation of foreign students in
U.S. higher education since the mid-
fifties at all levels and in all disci-
plines within the context of overall
trends in higher education. The na-
tionality of foreign students, the dis-
ciplines attracting them, and the fi-
nancing of their education are con-
sidered. The comparisons made in
the course of this review of under-

graduate and grad+ate students
combined may include the distribu-
tion of the population of foreign stu-
dents, the distribution of foreign
students compared to all students,
and finally, the proportions that for-
eign students comprise of all
students. 7

The number of foreign students
studying in U.S. institutions of high-
er education has grown steadily

14

since 1955. 5till, foreign students ac-
count for less than 3 percent of the
total number of students enrolled at
come from countries throughout the
world, but South and East Asia rep-
resent by far the largest sources. The
virtually even split in foreign stu-
dent participation between S/E fields
and all other disciplines has changed
little in three decades.



E

numbers of foreign
students

dents appeals small when compared
to total enrollment in U.S. highered-
ucation. In 1955, the 34,000 foreign
college students in the United Siates
accounted for cmly 1 percent of total
after the growth in numbers of fDr-
eigﬂ citizens in this.ccuhtry on tem-

leled the substantial growth in U.S.
higher education (chart 1). Con-
sequently, despite numbers that
more than quadrupled, foreign stu-
dents remained less than 2 percent
of total U.S. higher education stu-
dents, In 1975, a 5-year period of
rapid increase in foreign student en-
rollment began, with lesser growth

occurring into the mideighties, pri-
manly amcmg graduate qtudents Ey

this country on tempc:rary (nomm-
migrant) visas still were less than 3
percent of all students in U.S. in-
stitutions of higher education.

U S Federal po]u:y on acx:eptmg

tion: (1) the Umted States Infcxrma=
tion and Exchange Act of 1948, the
purpose of which was to increase
“mutual understanding between the
people of the United States and
those of cther Countries*“ (2 the Mu-

changes Act of 1961, which prov1ded
for the Fulbright scholarship pro-
gram; and (3) the Foreign Assistance
Act of 1961, which established train-
ing programs under the aegis of the
Agency for International
Development.

Although the numbers of foreign
students increased tenfold over the
1955-86 period, their proportion de-
pended on the levels of total U.S.
enrollment. Since World War II,
higher proportions of U.S. youth
have continued their education
beyond high school. In addition, the
post-World War Il baby-boom gener-
ation reached college age in 1964. As
a result, in the years since 1954, total
higher education enrollment en-
tered an E}ctended peric:d of gmwth

o]d reached 1t$ maximum and began
to decliﬂe,‘

! Data pro 'drd by the Bureau of the Census inits
Current Population Reporis show a 15-percent decline
in the 18- to 24-year-old cohort between 1981 and
1990, as summarized in the National Center for Edu-
cati(m Statistiés ij(r’, ons of Edumtiﬂu Smn’%tics ta

pld
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countries of origin
of foreign students

crease in numbers of students from
South and East Asia over the past 30
years? (chart 2). For virtually all of
that period, more than one-third of
all foreign students were from Asian
countries. By 1985, students from
these areas comprised over 40 per-
cent of the total number of foreign
students. Four of the leading 10
home countries were East Asian.

? Geographic regions used by the Institute of In-
ternational Education differ slightly from those em-
ployed by the National Science Foundation and Na-
tional Research Council in analyses of persons
earning doctorates. See the technical notes.

Q

RIC
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Nearly one-half of the foreigu stu-
dents enrolled in American univer-
sities and colleges in 1986 came from
10 countries. Six of these countries
were also ranked in the top 10 in
1955, the earliest year for which data
are available (table 1). In 1979, Or-
ganization of Petroleum Exporting

counted for 4 of the 10 leading home
countries; by 1986, their number had
decreased to 2 as recent declines in
world oil prices reduced their ability
to pay to have their students edu-
cated in the United States.
International politics have played
at least as large a role as economics in
determining what students come to
the United States for their education.
Throughout the middle and late sev-
enties, Iran accounted for the largest

South ana East Asia
South ana Ea \sla.__

16

single group of foreign students in

the United States, with over 51,000
Iranians—three times as many as the
second-ranked country—studying
in American universities and col-
leges in 1980. Following the over-
throw of the Imperial Government,
however, the number of Iranian stu-
dents in the United States dropped
abruptly, By 1986 Iran had fallen to
sixth place.’ The effect of this drop
on the overall trend for foreipn stu-
dents was substantial. From 1980 to
1986, the enrollment of all foreign

? Institute of International Education, Open Doors
1983/84 (Nevs York, 1984), p. 51.



students increased at an average an-
nual rate of 3 percent, but when Ira-
nian students are excluded from the
data, there is a 6-percent average an-

Foreign students are not unique to
the United States. Although the
United States now hosts the largest

number of foreign students of any
country, many other countries have
greater proportions of foreign citizens

among their higher education stu-
dents, This nation ranked 15th in the

percentage of foreign students in
higher education reported in the ear-
ly eighties. Of the major indus-

trialized nations, only Japan and the
U.5.5.R, ranked below the United
States.*

4 United Nations éducatiuna], Scientific and
Cultural Organization (UNESCQ): Statistical Year-
book, 1985 (Paris, 1985).

Table 1. Ten leading couniries of origin in foreign enroliment in U.S. institutions of higher
education: selected years

] o F::réign Percent - Fnreigini | Percent
enroll- distribu- anroll- distribu-
1955 ment tion ) 1980 ment tion
Country by rank Caun;ry by rank o
Total, all countries ....... 34,230 100.0 | Total, rall countries ....... 286,300 100.0
Leading 10 countries .. ... 17,550 51.3 | Leading 10 countries ... .. 157,090 54.9
1. Canada ............. 4,660 136 | 1.0an .oveernnnn..... 51,310 17.9
2. Taiwan .............. 2,550 7.4 | 2. Taiwan 17,560 6.1
3. India ............... 1,670 49 | 3. Nigeria ............ 16,360 5.7
4 Japan .............. 1,570 46| 4 Canada............. 15130 53
5. Philippines .......... 1,480 43| 5. dapan .............. 12,260 4.3
6. Colombia ........... 1,300 38| 6. HongKong.......... 9,900 3.5
7. Mexico ............. 1,250 37| 7. Venezuela .......... 9,860 3.4
8. Korea, Republic of ... 1,200 3.5 | 8. Saudi Arabia ........ 9,540 33
9 dJran ................ 1,000 29| 9. India ............... 8,670 3.0
10. Venezuela .......... 880 - 26 110. Thalland ............ 6,500 2.3
All other countries ....... 16,680 48,7 | All aother countries ....... 129,210 4511
- ' ) - ﬁfc;nreign Percent Foreign Percent
enroll- distribu- enroll- distribu-
1985 ment ﬁinn ) 19§E ment tion

Country by rank Country by rank
Total, all countries 342,113 100.0 Tatral. all countries ....... 343,777 100.0
Leading 10 countries .. 159,310 46.6 Lesding 10 countries ..... 162,900 47;4
1. Taiwan .............. 22,590 66| 1. Taiwan .............. 23,770 6.9
Z. Malaysia .... 21,720 63 | 2. Malaysia ............ 23,020 6.7
3. Nigeria ... 18,370 54 | 3. Korea, Republic of ... 18,660 54
dodran ... ..., 16,640 49| 4. India ............... 16,070 4.7
5. Korea, Republic of ... 16,430 48| 5 Canada.... 15,410 4.5
6. Canada ............. 15,370 45} 6 lran ................ 14,210 4.1
Z.India ............... 14,610 43| 7. China 13,980 4.1
8 Japan .............. 13,160 3.8 | 8. Nigeria .... 13,710 4.0
9. Venezuela .......... 10,290 3.0 | 9. Japan 13,360 39
10. Hong Kong ..... 10,130 3.0 ) 10. HongKong ......... 10,710 3.1
All other countries ... 182,803 53.4 | All other countries ....... 180,877 52.6

SOURCE: Open Doors, Institute of International Education

*
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disciplines chosen
by foreign and all
higher education
students in the
united states

Foreign students seek education
in this country in disciplines that are
comparatively “culture-free” or in
which the United States offers
strong technological leadership.
Thus, forvign students have shown
a sustained interest in the study of 5/
E topics. The share choosing these
fields of study has remained very
close to one-half for nearly 30 years
(chart 3). In comparison, about 30

Aruitoxt provided by Eic:

T

percent of all bachelor’s degree
awarded in the United States are
awarded in S/E fields; for master’s
and doctor’s degrees, about 20 per-
cent and 50 percent, respectively.

Foreign students have shifted
their choices among the nonscience
fields, away from humanities and
the fine arts to business, education,
and health disciplines (chart 3).
Among the S/E fields, agriculture
and engineering have attracted rela-
tively stable proportions of foreign
students, while mathematics and
computer sciences have increased in
popularity at the expense of the
physical and social sciences (chart 4).
Business has become the popular
field among all higher education stu-
dents, U.S, as well as foreign, at the
baccalaureate level.

types of
institutions

In 1983, about 60 percent of all
higher education students in the
United States were enrolled in in-
stitutions offering four or more years
of study. A much higher proportion,
over 85 percent, of all foreign stu-
dents were in 4-year institutions.
Furthermore, while the proportion
of all students who were enrolled in
4-year institutions declined steadily
from 1970 to 1983, the proportion of
foreign students enrolled in these in-
stitutions has been on the rise since
1980.5

% Center for Education Statisti
Education, unpublished tabulati

, Department of




leading institutions

The proportion of institutions of
higher education reporting that they
had some foreign students enrolled
rose from 60 percent to 90 percent in
the 30 years since 1955. Nonethe-
less, their enrollment tends to be
concentrated in a relatively small
number of institutions. The 10 in-
stitutions with the largest foreign
student enrollment (including un-
dergraduate and graduate levels) ac-
counted for 9 percent of the foreign
students in the United States but less
than 3 percent of the total enrollment
(table 2). Of the leading 10 institu-
tions, 9 offered graduate degrees.
Six of the leading 10 were also
among the leading 10 in 1979, indi-
cating considerable stability in the
concentration. A single 2-year in-
stitution appears in this list.

academic level of
foreign student
enroliment

More than one-half of all foreign
students are undergraduates, and
the proportion at this level is increas-
ing for most broad areas of science
and engineering. Among S/E fields
in 1984, engineering had the highest
proportion of foreign students at the
undergraduate level, nearly 60 per-
cent (chart 5). Agriculture had the
lowest proportion of foreign stu-
dents studying at the undergraduate
level, under 37 percent.

U.S. institutions enroll higher
proportions of undergraduates than
graduate students, with about 80
percent of total enrollment at the un-
dergraduate level. Hence, foreign
students constitute a relatively small
proportion of the total undergradu-
ate student population. In 1982, for-
eign citizens on temporary visas
comprised less than 5 percent of all
undergraduate students in the bio-
logical sciences, mathematics, and

8
ERIC
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Table 2. Ten leading U.S. institutions in foreign enroliment: 1985

- Tc:tal Foraign i F‘err}éﬁi

lnslltullén i | enrollment enrclimeﬂ foreign

Tc:\tal all U.S. INSHIWNONS +...vovevserennnnes 112,411,845 343,,77 28
Total, leading 10 countries .................... 391,791 29, 733 7.6

1. | Miami-Dade Community College .............. 37,082 4730 | 128
2. | University of Southern California .............. 30,373 3,741 12.3
3. | University of Texas, Austin .................... 47,838 3,132 6.5
4. | University of Wisconsin, Madison .............. 45,050 2,873 6.4
5. | Ohio State University, Main Csmpus Ceerseasnes 53,193 2,690 5.1
6. | Columbia University Ceieaeees 23,556 2,679 11.4
7. | Boston Univarsity ........cooovviiriiiriiinns 27,181 2,493 9.2
8. | University of California, Los Angeles ceersaaeaes 34,501 2,488 72
9. | University of Minnesota-St. Paul ............... 63,067 2473 3.9
10. | University of Houston, University Park .......... 29,944 2,434 8.1
All other institutions .......................... | 12,020,154 314,044 | , 26

19

SOURCES: Departrent of Education, Center for Education Statistics, and Institute of International Education
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physical sciences; they were 7 per-
cent of all undergraduate engineer-
ing students (chart 6). Foreign stu-
dents on temporary visas comprised
higher proportions of all students of
the graduate level, reaching 30 per-
cent in engineering.

Within engineering programs, the
differential impact of foreign student
enrollment (ineludir’lg those on per-
on undergraduate and graduate lev-
els is particularly noticeable. Total
undergraduate enrollment in engi-
neering is several times that of grad-
uate enrollment. Therefore, aven

Q
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tbough there are more foreign stu-
dents in engineering enrolled at the
un dergraduate than the graduate

of engmeenng enrellment at the un-
dergraduate level is lower than it is at
the graduate level. For example, for
five of the largest engineering
fields—civil, chemical, electrical, in-
dustrial, and mechanical—foreign
students were between 4 percent
and 12 percent of total undergradu-
ate enrollment, but constituted be-
tween 30 percent and 40 percent of
total graduate enrollment in these
same areas (chart 7).

Undergraduate

20

degrees earned by
foreign citizens

The tendencies of foreign stu-
dents to choose S/E fields, and to
enroll at the graduate level in greater
proportions than higher education
students overall, are manifest in the
proportions of all higher education
degrees earned by foreign students
in the S/E disciplines. Foreign cit-
izens studying on tempurary visas
have earned increasing numbers of
bachelor’s degrees in S/E fields. The

Graduate
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foreign citizens in areas of science
and engineering in 1983 was 62 per-
cent more than in 1976.¢ The number
of awards to foreign citizens has in-
creased faster than the total number
of S/E awards. Hence, the propor-
tion of all awards at the bachelor’s
level that was earned by foreign cit-
izens has increased, though it re-
mains under 5 percent in each field

except engineering. In the case of

& Institute of International Education, Open Doors,
1983/84, p. 32, op cil.

Q
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Undergraduate

engineering, it has been around 8
percent, except for 1981, when it
nearly reached 10 percent (chart 8).

Degree awards to foreign citizens
at the master’s level in science and
engineering were several times as
great proportionally as they were at
the bachelor’s level. The general pat-
terns of large increases in numbers
did not occur in the biological sci-
ences, however, where fewer awards
were earned by foreign citizens in
1983 than had been in 1979. In the
rapidly-growing field of computer
and information sciences, the in-
creasing numbers of foreign citizens
receiving degrees also constituted

21

Graduate

an increasing proportion of the total,
22 percent, by 1983.

Foreign citizens earned higher
proportions of all degrees from U.S.
universities at the doctorate level
than at either the bachelor’s or mas-
ter's. The largest numbers of doc-
toral degrees were earned by for-
eigners in the physical sciences,
social sciences, and psychology,
though the highest proportions of
doctorates to foreigners on tempo-
rary visas were awarded in the fields
of engineering and agriculture. A
more detailed review of doctorate
awards to foreign citizens is pre-
sented in section 3.






sources of
financial support
for foreign
students

home governments. Almost 80 per-
cent of foreign students at all col-
leges and universities reported
funds originating outside the United
States as their primary source of sup-
port (chart 9). In 1985, over 67 per-
cent of the foreign students (under-
graduate and graduate combined)
cited personal and family sources.
Of the 20 percent whose primary

sources of support were within the
United States, about 2 percent listed
the U.S. Government as the primary
source, while about 12 percent men-
tioned their college or university.
These proportions, available only for
foreign students in all disciplines
(science and engineering, plus other
fields) have remained stable since
1980.

10
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section 2.

foreign students in

graduate science

engineerin

This section describes the extent
of foreign participation in graduate
level science and engineering by
field and type of institution. It dis-
cusses, wherever possible, trends or
observed differences in charac-
teristics of foreign and all U.S. stu-
dents. The geographic distribution
of foreign students and their dis-
tributions in departments grouped
by quality rankings are also
reviewed.

The examination, in section 1, of
total foreign student enrollment in
all fields indicated a recent modera-
tion in the general patterns of in-
crease that marked the late seven-
ties. In fact, the most recent data
showed an increase in total foreign
enrollment of less than 1 percent
overall, Foreign graduate student
enrollment in science and engineer-
ing, however, continued to rise at an
average rate of 7 percent per year.

distribution of
foreign s/e
students by
enroliment status
and type of
institution

Foreign student enrollment con-
tinues to increase at the graduate
level in S/E fields. About 81,000 for-
eign S/E graduate students were re-
ported in 1985, 6 percent more than
in the previous year. About 12,100
part-time students were included in
the total. Data on the citizenship sta-
tus of these part-time students has
been collected only since 1982, so
long-term trends cannot be estab-
lished, It appears that enroliment
patterns for part-time students differ

24

and

greatly by broad S/E field. Part-time
enrollment of foreign citizens in en-
gineering showed a 32-percent in-
crease in 1985 over 1982 (table B-9).
In contrast, some broad science
fields (the environmental, mathe-

were characterized by recent de-
creases in part-time foreign stu-
dents, possibly reflecting the fact
that many of the foreign students in
this country are on temporary stu-
dent visas which require that they
enroll full time. Because of their
larger numbers and a more reliable
data series on full-time students, the
balance of this chapter will focus on
them, 7

Foreign full-time graduate S/E stu-
dents are enrolled in both master’s-
and doctorate-granting institutions.
Within this group, 96 percent are en-
rolled at doctorate-granting institu-
tions, a proportion that has re-

1"



Q

mained stable since 1976 (tables B-10
and B-11). The examination aﬁe?mll-—
ments in S/E fields presented“here
will focus on these institutions.

s/e enroliment in
doctorate-granting
institutions

The number of foreign full-time
S/E graduate students in doctorate-
granting institutions increased at an
average annual rate of 7.6 percent
between 1977 and 1985, rising from
37,000in 1977 to 66,100 in 1985 (chart
10). In contrast, the total number of
U.S. citizens enrolled full time was
relatively stable over that period,
with average annual changes being
less than a single percentage point
(chart 11).

Hence, foreign students con-
stituted a growing proportion of all
full-time S/E graduate students in
science and engineering, rising from
17 percent to almost 27 percent of the
total between 1977 and 1985. Foreign
participation in science fields rose
from 13 percent of the total to 22
percentand, in engineering, from 36
percent to 42 percent during this
period (chart 12).

The distribution across S/E fields
of U.S. citizens has differed widely
from that of foreign citizens, with
little change in either group since
1977. In 1985 the largest number of
U.S. citizens were enrolled in life sci-
ences, about 30 percent of the total.
The social sciences ranked second
with 19 percent of the 1985 total, By
contrast, the field most often chosen
by foreign students was engineer-
ing, with 36 percent of the foreign
student total in 1985—more than
twice the proportion of the U.S. cit-
izens. The physical, mathematical,
and computer sciences also attracted
larger proportions of foreign citizens
than of U.S. citizens, while the re-
verse was true for thelife, social, and
environmental sciences and psy-
chology (chart 13).

12
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graduate
enroliment in
science fields

The general increase in fo -reign
full-time graduate enrollmenta-st doc-
torate- granting institutions aff=ected
every science field between 19779 and
1985. The largest rate of increas--e was
in computer sciences, over 21 * per-
cent annually. The number ox-f for-
eign graduate students in this = field
increased almost fivefold durirea g the
period to a total of 4,900.

14
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U.S. citizen enrollment decreased
slightly in science fields overall. The
only field with a large increase for
U.S. students was computer sci-
ences, though the 14-percent aver-
age annual growth rate for that
group was less than the increase for
foreign citizens. The popularity of
computer sciences among U.S. stu-
dents is underscored by the rapid
growth in baccalaureate awards they
earned in this field. Their awards
more than quadrupled between 1976
and 1983, from 5,400 to 23,400

awards.

The increases in foreign graduate
enrollment, together with decreases
in U.S. enrollment in many fields,
increased the proportion of foreign
students in every science field. By
1985, the highest proportion of for-
eign graduate student enrollment in
the sciences was in mathematical sci-
ences, 42 percent (chart 14), Par-
ticipation also exceed ed one-quarter
in the computer sciences, 39 per-
cent, and the physical sciences,
where it wasnearly 32 percent. Only
5 percent of graduate students in
psychology were foreign citizens.

"

1,028

Number of

- D
-3



graduate
enrollment in
engineering fields

The rate of incuise in foreign par-
ticipation in engincering exceeded

ERIC
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that for every science field, except
the rapidly growing computer sci-
ence field. The overall changes in
foreign enrollment in engineering
produced by a 7-percent average an-
nual increase have been cited al-
ready. The increases in U.S. enroll-
ment in engineering that have been
recorded since 1979 have not been as

great, so proportions of foreigners
among engineering students have
tion passed 40 percent for six engi-
neering fields, including the three
largest in 1985 (electrical, civil, me-
chanical), exceeding that for the sci-
ence fields (chart 15).

Number of
foreign students
0 19

15



graduate student
characteristics and
baccalaureate
training

The rapid increases in foreign
graduate enrollment in S/E fields, ac-
centuated by declining enrollments
of U.S. students in some fields, have
given rise to numerous concerns
about the impact of these foreign
students. Their quality, compared to
U.S. students, has received consid-

erable anecdotal attention.

Aruitoxt provided by Eic:

Scores of applicants completing
the Graduate Record Examination
(GRE) permit a comparison of for-
eign with U.5. students. In 1982, for-
eign citizens planning for graduate
study in S/E fields scored slightly
higher on the quantitative sections of
the GRE and much lower on verbal
and analytic sections than U.S. ex-
aminees (chart 16). Differences in
primary and secondary languages
among examinees probably ac-
counted for the mean group dif-
ferences of about 120 points for ver-
bal scores. Despite language diffi-
culties, the average quantitative
scores for non-U.S, citizens exceed-

V = Verbai
= Analytical

Quantitative

ed those of U.S. citizens taking the
test by 10 or more points.

More subjective comparisons of
student quality have been offered by
academic officials. In a survey of
opinions of graduatf: deans con-
ducted in 1982, applicants for gradu-
ate education from U.S. universities
were generally credited with better
qualifications than apphcants with
foreign baccalaureates (chart 17).
Fewer than one-half the graduate
deans who were asked to compare
the two groups believed them about
equally qualified; of the remainder, a
much higher proportion favored
U.S.-educated students.




Differences in background anid ex-
perience between U.S. und foreign
students have been noted anec-
dotally,” but statisticzi comparisons
are relatively scarce. One study,
focusing on doctoral programs in
emerging engineering areas, re-
ported that about one-quarter of the
programs had to address differences
between U.S. and foreign students.®
Language difficulties of foreign stu-
dents, both speaking and writing,
were noted, as were their lack of lab-
oratory and other “hands-on” expe-
rience. Foreigners were credited

7 An extensive synthesis and bibliography is
provided by Seth Spaulding and Michael J. Flack, The
World’s Students in the United States (New York:
Praeger Publishers, 1976).

® Engineering Programs in Emerging Arcas, 1983-84
(Washington, D.C: American Council on Education,
Higher Education Fanel Report No. 64), September
1985,

with strong backgrounds in mathe-

- matics, theoretical concepts, and

systems.

gecgraphic
distribution

With minor exceptions, the loca-
tion of foreign full-time graduate S/E
students was similar to that of U.S.
citizens. Three geographic divi-
sions—the Middle Atlantic, East
North Central, and Pacific States—
accounted for approximately one-
half of both foreign and total full-
time 5/E graduate students in docto-
rate institutions (chart 18 and table
3).

California, with two institutions
ranked among the top 10 in terms of

foreign full-time graduate S/E enroll-
ment, was the leading State in both
1977 and 1985, followed by New
York. Texas, which ranked fourth in
1977, had risen to third place by
1985. The 10 leading States com-
bined accounted for almost three-
fifths of all the foreign graduate S/E
students reported in both years (ta-
ble 4).

Nine of these 10 States were also in
the top 10 in total graduate S/E en-
rollment, and they accounted for al-
most the same proportion of total
enrollment, 58 percent, compared to
55 percent. In 11 states in 1985, for-
eign students made up at least 30
percent of total full-time graduate
S/E enrollment in doctorate-granting
institutions. By comparison, in 1977
there had been only two States in
which foreign students exceeded 25
percent of the total.

Chart 18. Foreign as a percent of total full-time
sclence/engineering enroliment in doctorate-granting
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institutions by state: 1985
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Table 3. Geographic distribution of foreign full-time graduate science/engineering
enrollment in doctorate-granting institutions: 1977 and 1985

19?? 1985
Percent Percent

Region Total | distribution | Total d|stnbut|cm

Total ..... frasassaeaerasentereanns 36,856 100.0 EE1D§ 100.0
NewEngland ...........cocvviiiiiininninns 3,010 8.2 5428 8.2
Middle Atlantic ..........ccoieviinirarieass 5,692 154 | 11,031 16.7
EastNorthCentral .............ccoevnenses 7,592 20.6 | 13,235 20.0
WealmarihCemral..,...,,i.i.......m.i. 3,21 8.7 5,582 B.4
South Atlantic .........ociiiierinsnasss 4,089 11.1 7,992 121
East Seuth Central . . 1,264 34| 27161 3.3
West South Central ....... 3,285 8.9 6,874 10.4
MOURAIN ... .viiniiriiniocanrananes 1,982 54 3,695 5.6
Pacific .....ocvierevaririicinrarsirsaes 6,622 18.0 | 10,057 15.2
Dullymg areas ..... 109 0.3 54 0.1

SOUACE: National Science Foundation

Table 4. Ten leading States in enroliment of foreign full-time graduate science/

engineering students in doctorate- grammg institutions: 1977 and 1985

Averaga

1977 1985
= - - annual
Percent Percent percent
Rank Stane Number | distribution | Number | distribution | change
Tt:nal all States ...... 36,856 100.0 | 66,109 100.0 8.7
Total, 10 leading States . 21,966 59.6 | 38,234 57.8 8.2
1| California ............. 4,986 13.5 7,567 11.4 6.1
2| NewYork ............. 3,387 9.2 6,098 9.2 87
3|Texas .......covnenns 2,082 5.6 4,510 6.8 11.7
4 | Mllinois ....cc.ocvvnivins 2,029 55 3,493 53 8.1
5 | Massachusells ......... 2,258 6.1 3,492 53 6.4
& Dhm 1,719 4.7 3,336 5.0 9.9
7 | Pennsylvania .......... 1,651 45 3,332 5.0 10.6
8 |Michigan .............. 1,827 5.0 2,965 4.5 7.2
9 | Wisconsin ............. 1,041 28 1,742 2.6 7.6
10 | indiana ............... 976 26 1,699 26 8.2
AII athar Slates 14,890 40.4 27 875 42.2 9.4

SOURCE: Mational Seience Foundation

institutional
distribution

The majority of full-time foreign
graduate S/E students have consist-
ently been enrolled in a relatively
small number of institutions. In
1985, 41 schools accounted for over
50 percent of the total foreign enroll-
ment. Seven of the 10 leading docto-
rate-granting institutions, in terms

18
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of foreign full-time graduate S/E en-
rollment, were also among the lead-
ing 10 in 1979, indicating consider-
able stability in the group of schools
which were most attractive to foreign
students. These top 10 institutions
together enrolled 20 percent of all
the foreign full-time graduate stu-
dents in the country and 17 percent
of all full-time S/E graduate students
(table B-17). )

31

level of department

Foreign students were more heav-
ily concentrated in the doctorate-
level S/E departments at doctorate-
granting institutions than were U.5.
citizens, 90 percent compared to 84
percent, in 1985. This was generally
true for individual S/E fields, as well
as for the overall totals, with the ex-
ception of the computer sciences, in
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which 79 percent of the U.S. citizens
and 72 percent of the foreign citizens
were enrolled in doctorate-level de-
partments (table 5). The proportions
of both U.S. citizens and foreigners
ments have remained stable
throughout the 1977-85 period.

quality of
department

The quality of departments® at-
tended by foreign graduate S/E stu-

dents has been a topic of consider-
able interest. These students are

* The department quality rankings referred to in
this section resulted from a reputational survey of

the Conference Board of Associated Research Coun-
cils (1981). The findings reported here are based on
measure 8: “Mean rating of the scholary quality of
program faculty.” See L. Jones, G. Lindzey, and I
Coggeshall (Eds.), An Assessment of Research Doclorate
Programs in the United Statez (5 volumes): Engineer-
ing, Mathematieal and Physical Sciences; Biological
Sciences; Social and Behavioral Scicnees; and Hu-
manities (Washington, D.C: National Academy
Press, 1982). The special analyses linking these rat-

section were conducted by Robert Snyder and the
Council of Graduate Schools under a grant from the
National Science Foundation.

Table 5. Total full-time graduate science/engineering enrollment in doctorate-

granting institutions by field, citizenship, and level of department: 1985

i i Percent inr 7
Doctorate Master's doctorate
Field Total departments | departments | departments
Total, all fields ............. 249,666 213,775 35,801 85.6
Engineering ................... 55,897 50,602 5,395 90.4
Scienee ......vviiiiiiiininn.. 193,669 163,173 30,496 84.3
Physical sciences ........... 26,065 25,027 1,038 96.0
Environmental sciences ...... 10,918 9,404 1,514 86.1
Mathematical sciences ....... 11,180 9,844 1,336 88.1
Computer science ........... 12,401 9,422 2,979 76.0
Life sciences ................ 66,235 54,734 11,501 826
Psychology ... 21,002 19,385 1,617 92.3
Sacial sciences ............. 45,868 35,357 10,511 771
U.S. cilizens, all fields ...... | 185557 | 154052 | 29505 | 839
Enginsering ................... | 32,269 28742 |  ase7 89.1
Sclence ............c.invinnl 151,288 125,310 25,978 B82.8
Physical sciencas ........... 17,772 17,062 710 96.0
Environmental sciences ...... 9,277 7.863 1,414 84.8
Mathematical sciences ....... 6,520 5,625 895 86.3
Computer science 7,539 5,921 1,618 78.5
Life sciences ................ 55,222 44,691 10,531 80.9
Psychology ................. 19,974 18,418 1,556 92.2
Social sciences .......,..... 34,984 25,730 9,254 73.5
Foreign, all fields .......... | 66,109 | 59723 6,386 90.3
Engineering ................... 23,728 21,860 1,868 921
Science ..........iiiiieninn.. 42,381 37,863 4,518 89.3
Physical sciences ........... 8,293 7.965 328 96.0
Enviranmental sciences ...... 1,641 1,541 100 93.9
Mathematical sciences ....... 4,660 4,219 441 80.5
Computer science ... 4,862 3,501 1,361 72.0
Life sciences ................ 11,013 10,013 970 91.2
Psychology ................. 1,028 967 61 94.1
Social sciences ............. 10,884 9,627 1,257 88.5
SOURCE: National Science Foundation
32 .
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distribux ted more evenly now, across
S/E departments grouped according
to peer ratings of perceived quality,
than they were 10 years ago. Where-
as 20 percent of the foreign S/E grad-
uate stiadents were in the top-ranked
quarter of S/E departments in 1974,
only 16 percent were inthese depart-
ments inn 1983. In engineering, the
preportn::n of foreign students en-
rolled irn the top quarter of ranked
departrments dropped from 26 per-
cent to 20 percent (chart 19).
Fcr31gr’n Enrollrﬂents have in-

quallty rankmgs ‘The propcrtlons
have risen more rapidly, however, in
lower-ranked or unrated depart-
ments thhan they have in the highest

a0
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ranking departments. For example=,
the proportionofall foreign full-tims e
graduate students who were en = -
rolled in unranked departments oo f
mathematical andcomputer science=-s
during the 19748 period more thafzn
doubled, from 1l percent to 26 pé‘l"‘“*
cent. The higher-ranked depazt -
ments in mathemtics and computez - r
sciences and in biological sciencess
reported greater proportions of for-—-
eign students thin the average ir—
1974, but had wer proportions=s
than the averag by 1983, Regufam—rx
patterns in the enollment of foreign—
students as a perent of all graduate==
students occur nnly in the disci~—
plines of engineering and the com-—
bined fields of physical and envirgn—

mental sciences. In these two amareas
in1983, higher-ranked departme .ents
hd lower proportions of foreseign
siidents than those with lower rasank-
ings. The distribution of foreign= stu-
dents across a wider range of dep=oart-
ments could result from arbitrerary
nstriction on foreign student enrx roll-
ment by a department (limiting : the
nmber or proportion of foreign= stu-
dnts) or it could reflect the in-
aeased availability of quality apq::ph-
ants with U.S, citizenship. Onlg.y in
pychology and social science -~ did
departments with the highest ra eank-
ings report concentrations of fore=sign
siidents that were above avera—age
(chart 20),
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section 3.

foreign recipie

nis of

U.S. s/e doctoral

This section examines the trends
in S/E doctoral degrees received by
foreign citizens, considering the im-
pact of steadily growing numbers of
doctorates awarded to foreign cit-
izens and decreasing numbers
earned by U.S. citizens. Two items
are compared: the sources of finan-
cial support for foreign and U.S.
doctoral recipients while engaged in
graduate study, and postgraduation
plans of the foreigners.

Doctoral education in the United
States has attracted a growing
number of foreign citizens. Since
1981, more than one-half of the engi-
neering doctorates awarded in this
country have been to foreign cit-
izens. They also earned nearly 22
percent of the science doctorates in
1985. In some science fields—es-
pecially mathematics, computer sci-
ences, and social sciences—about
one- third of the awards have been to

are regarded as offenng world=class
opportunities in many fields. The as-
sumption of a larger role for U.S.
graduate education, beyond re-
plenishing the U.S. supply of re-
search scientists and engineers, to
becoming the pre-eminent supplier
for the world as well, has brought
both satisfaction and concern.

overail trends in
doctorate
production

There have been three distinct
phases in S/E doctorate production
by U.5. universities during the
1960-85 period (chart 21). Dramatic
gfawth marked the sixties the flrst

both men and wamen, for both U.S.
citizens and non-U.S. citizens, and
in all major fields. The U.S. age co-
hort contributing most doctorates,
25- to 34-year-olds, increased over 10
percent during this period. De-
mands for faculty in response to bur-
geoning undergraduate enrollment,

as well as the space programs, en-
couraged S/E study. The number of
S/E doctorates awarded annually
rose from 6,260 in 1960 to a peak of
19,000 in 1972, an increase of over
200 percent.

During the second phase, which
comprised most of the seventies, the
total number of S/E doctorates
awarded declined each year, to a low
of 17,050 in 1978. The onset of de-
clines in the number of awards to
male U.S. citizens and fluctuations
in degrees to non-U.S. citizens con-
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tributed to this decline. Although
the size of the age cohort for docto-
rates continued to increase, con-
cerns about declining employment
opportunities in the academic sector
and cutbacks in space and other
Federal programs made S/E fields
less attractive.

During the third and current
phase, there has been a slow in-
crease in annual S/E doctorate pro-
duction in all major fields except
mathematics and social sciences.
The 7-percent increase from 1978 to
1985 resulted from rising numbers of
doctorates awarded to women and
non-U.S. citizens that were more
than sufficient to offset a continuing
decline in awards to male U.S. cit-
izens. Continual growth in the num-
bers of 25- to 34-year-olds and em-
ployment opportunities associated
with rising defense expenditures
also have been factors in these
increases,

The overall trends mask changes
in component groups that are in
some cases complementary, some-
times contradictory. One trend
shared by both U.S. and foreign cit-
izens is the increasing proportion of
doctorates earned by women. For
U.S. citizens, however, the steady
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crease observed since 1960 slowed
m the e 1ght1Es For foreign citizens
also, the proportion of awards to
men leveled off about 1980, at lev-
els generally lower than those for
U.S. citizens (table B-22). By 1985,

women earned 30 percent of the S/E

4
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Foreign citizens ~ U.S. citizens

doctorates awaided to U.S. citizens,
but less than one-half that propor-
tion (14 percent) of the S/E docto-
rates awarded to non-U.S. citizens
(table 6). Science fields had greater
proportions of awards to women
than did engineering, though U.S.
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FDrElgn women on pérma-
isa Shad hlgher representation
ES ciences and rnathe—
either those on tem-
or U.S, citizens.



Table 6. Percent of doctorates awarded to women by field and citizenship; 1985

- 7 o o F’ércenl women )
' yFDreiéﬁi cili‘::eﬁs )
United ) 7Perrmanént Ter%pcréry
Field States | Total visas _ visas
WTD!SI, sciericé/enginéaring : 30.0 13.9 - EDD 125

Computer sciences .
Agriculture ........, cerees Ceeerenaes
Biological sciences ....................0.....
Social sciences and psychology ...............

16.5

15.0
18.6 | 12.1

147
28.6 9.2

12,7 7.1 0.0 9.0

17.6
327
45.2

Engineering ..............coceiiiieiniiinnnn, ]

11.8 14.0
334
223
9.3 4.2 5.4 4.0

11.3
31.0
35.7 18.5

UIncludes earth, enviranmental, and marine sciencos.

NOTE: Baszed on doctorates with known citizenship.

SOURCES: National Science Foundation and Natienal Research Council

science fields

Although doctorates awarded to
foreign citizens in science fields have
generally followed the trend noted
for science and engineering overall,
the patterns for U.S. and non-U.S.
citizens diverged in the eighties.
While numbers of awards to U.S. cit-
izens are declining, awards to non-
U.S. citizens are showing steady in-
creases. As a result, the proportions
of science awards to foreign citizens
reached an all-time high of 22 per-
cent in 1985 (chart 22).

The recent increase in foreign
awards for six of the eight science
fields has been primarily among per-
sons on temporary visas. The fields
with the highest proportions of for-
eign citizens on permanent visas are
computer sciences and mathematics,
with about 8 percent and 6 percent,
respectively (chart 23). In all science
fields combined, both the number
and the proportion of doctorates
awarded to persons with permanent
visas has declined. 7

The decline in science doctorates
awarded to U.S. citizens is even
more dramatic when it is considered
in relation to population. For docto-
rates, the numbers of awards per
thousand 30-year-olds in the U.S.

ERIC
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Forelgners on

population provides a useful refer-
ence measure, termed “participation
rates” for doctorates. These ratios are
used in a later section to examine
possible trends. Although the gen-
eral decline in male participation
noted in the early seventies may
have resulted in part from a relaxa-
tion of the unusually high incentives
to continue gradua‘'e enrollment

steady decline is continuing through
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All foreigners
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the mideighties. Among U.S. cit-
izens, fewer than half as many doc-
torates per thousand males were
awarded in 1985 as there had been in
1970 (table B-23). Women continued
a slow increase in 5/E doctorate
awards through 1984, then declined
slightly in 1985. The increasing num-
bers for women in the first half¢* -
eighties were not sufficient to . .u-
pensate for the decreasing participa-
tion of men.
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engineering fields

The pattern of foreign participa-
tion in engineering differs from that
observed in science. Steady in-
creases in numbers of both U.S. and
[ ns marked the sixties,
with the proporhcm of non-U.S. cit-
izens remaining near one-quarter. In
the seventies, the numb . of
awards to U.S. citizens began . .e-
cline in 1971 which continued nearly
unbroken until 1984, while the
awards to foreigners steadily in-
creased. The decline in the number
of U.S. citizens earning doctorates
has been twice as large as the in-
crease in doctorates to foreigners.
The effect of these trends has been to
substantially more than double the
proportion of doctorates in engi-

26

Forelgners on
temporary visas

Foraigners on
permanent visas

Pen:ent fmelgn reciplé nts
In all sciences

1978 .
1985 .

" Parmanent
~visas

Ternpﬂrary
visas

4.5
4.0

122
175

All forelgners

Foralgnars on
temporary visas

IETTTL TR A Forelgners on permanent visas




E

neering awarded to all forEIgners
since 1960, raising it to 57 percent in
1985 (chart 24). All of the increase
occurred with foreigners on tempo-
rary visas; foreigners on permanent
visas are earning fewer engineering
doctorates than they did in the early
seventies.

Foreign citizens earned half or
more Gf the dcétorates in the largest

rne;hamf:al chemu:alswuh the
greater proportions of those for-
eigners holding temporary visas
(chart 25). These four engineering
fields together accounted for 59 per-
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cent of all engineering doctorates.
The decline in engineering docto-
rates among U.S. citizens has been
far more severe than the decline
noted already in science doctorates.
In absolute numbers, doctorates to
U.S. males dropped by more than
half since 1970. In number of de-
grees per thousand 30-year-olds,
participation remains less than one-
third its 1970 level. In 1985, about 55
per 100,000 of the U.S. BO-year -old
males received engineering docto-
rates (table B-25). While the par-
ticipation rates for women have in-
creased, they started from a base of
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almost zero and are now about 6 de-
grees per 100,000 30-year-old
females Reasons for this decline in
izens may mclude attractive employ—
ment offers being made to engineer-
ing baccalaureates and slow progress
in making the engineering fields of
interest to women. Furthermore, it
is not clear whether graduate engi-
neering schools are admitting large
numbers of foreign students because
the foreign students are marginally
better qualified than U.S. applicants
or because U.S, students are not ap-
plying for graduate school.

Forelgners on
temporary visas

Foreigners on
parmanant vizas

27



region of origin

Foreign S/E doctorate recipients
come from almost every country in
the world. East and West Asian re-
cipients, however, have constituted
significant portions of non-U.S. re-
cipients since 1960 (chart 26). In sci-
ence fields, East Asians' and West
Asians'' together comprised nearly
half of the foreign doctorates in 1985.
The proportion from West Asia has
changed little since the Early SuﬁtlES,
their parhc;patmn by nearly 15 peri
cent of the total. The dominance of
Asian countries among foreign engi-
neering doctorate recipients is even
more striking, rising from almost 50
percent during 1960-64 to nearly 70
percent by 1985. Again, the larger
increase was from the East Asian
countries. Of the 10 leading coun-
tries in foreign recipients of docto-
rates in 1985, 6 were from Asian re-
gions (table 7). These 10 countries
contributed 43 percent of the foreign
doctorate recipients in science, and
56 percent in engineering.

By examining individual coun-
tries, one can see substantial dif-
ferences in choices of field among
doctorate recipients. Indian science
doctorates were heavily concen-
trated in the physical sciences,
whereas Chinese students favored
physical and life sciences about
equally (table B-28). Life sciences
were strongly favored by Canadians
and Brazilians, whereas for
Nigerians, Iranians, and Koreans,
social sciences degrees were more
common than life sciences. Similar
concentrations were characteristic of
doctorates awarded in engineering
fields. Electrical/electronics was the
most common field for Chinese and
Iranian engineering doctorates, but

10 East AE]EI’! countries include, among others,
China (including Taiwan), Hong Keng, Japan,
Korea, and Thailand.

" West Asian countries include, among others,
India, Iran, Pakistan, Israel, and Turkey.
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1960-64
Average

Table 7. Ten leading countries of origin for foreign recipients of doctorates in
Sclence/engmeermg 1985

Tmal

science/
C:Duntry of mtlzanshlp engineering | Science Engmeenng
Total, foreign recipients ......................... 4,847 3,119 1,728
Total, 10 leading countries 2,425 1,403 1,017
Ghlﬁa(mcludmgTalwan) 792 387 405
India ...... 453 242 211
e - 316 184 132
| - o 225 109 116
Canada 147 125 22
Nigeria .. 105 76 29
Egypt ..... 100 54 46
England ... ..., 99 93 ¢}
Japan, Okinawa, F(yukus Islands 95 70 25
Thailand ... i, 93 68 25
Other countrigs ..........veviiricriceniarsecnens 1,903 1,361 542
Gaunlnes not reported . 519 350 169

SOURCES: National Science Foundation and Naticnal Research Gouncil
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its popularity was shared with me-
chanical engineering by Korean re-
cipients and with civil engineering
by Egyptians (table B-29).

sources of
financial support

Doctorate recipients may receive
support from several sources during
their years of graduate study;
however, their desngnatlon of pri-
mary source of support is of par-
ticular interest. Foreign students are
limited in their eligibility for direct
Federal programs. They are also at a
relative disadvantage in terms of em-
ployment because of their tempo-
rary status and related visa limita-
tions or language difficulties. Their
spouses face similar employment re-
strictions. Not surprisingly, primary
support through research and teach-
ing assistantships was reported
more frequently by foreign than
U.S. citizens. Family contributions
also were a more frequent primary
source for foreign than for U.S. cit-
izens. Many non-U.S. citizens with
temporary visas relied on “other
sources” which, in most cases, was
suppar’t from their home countries.

mainly research and teachmg assist-
antships, flgi.r"d prominently in the
support for orengn stuclents, possn-

sume (albeu informally ) some obh=
gation to assist their graduate stu-
dents throughout the course of their
studies. Furthermore, universities
ére aware of the particular limita-
tions facing foreign students regard-
ing support options. It should be
noted that a considerable portion of
university-related assistance may be
provided from Federal sources,
through grants made to accomplish
specific research objectives.
Support profiles for science docto-
rates show that Federal and univer-
sity-related sources together were
the primary sources for about two-
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thirds of each of the three citizenship

izens on permanent visas, and non-
U.S. citizens on temporary visas.
The non-U.S. citizen groups relied
on teaching assistantships more
heavily than did U.S. citizens, who
could receive direct Federal assist-
ance (chart 27),

Primary support profiles for engi-
neering doctorates differed
markedly from those of the science
doctorates for the three citizenship

groups. University-related assist-

ance was more frequently cited by
cach group for Engmeermg than it
was for the sciences (chart 28).
Federal support was noted by a
smaller proportion. University-re-
lated assistance accounted for pri-
mary sources of nearly 60 percent of
the U.S. engineering recipients com-
pared to 75 percent of the non-U.S.
recipients. Engineering doctorates
were much more likely to have re-
ceived their university-related sup-
port through research assistantships
than teaching assistantships.
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postgraduation
plans

Non-U.S. citizens do not neces-
sarily leave the United States upon
receipt of the doctorate. Those on
permanent visas, which permit
them to remain indefinitely in this

country and to become U.S. citizens

>
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if they so choose, are likely to stay. In
1985, 85 percent of these permanent

tion planned to locate in the United
States. In contr st of those with
temporary visas, just under one-half
reported postgraduation plansin the
United States. The proportions of
non-U.5. citizens on temporary
visas who stay in this country after
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re eiving S/E doctorates are increas-

ing. It will be seen in the next two
sections of this report that these for-
eign citizens are playing an in-
creasingly significant role in th
work force.

It has been noted that persons or
permanent visas are comprising a
much smaller proportion of the
group of non-U.S. CltlZEﬁS receiving
S/E doctorates than they did a de-

[n’]
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cade ago. But within this group, the
proportions who plan to stay have
increased for some S/F. (iz\ds. For ex-
ample, in the science::, thse report-
ing locations in the United States
were about 83 percent of those with

firm plans in both 1972 and 1985 - Firm plans, location unknown

(chart 29). But those in biological sci- “——— Firm plans abroad — |
ences were more likely to stay in ' i -
1985 than in 1972 (91 percent com- b § Other or unknown activity in U.S. §

pared to 84 percent), as were those in
physics and astronomy (89 percent, . .
up from 79). In engineering, there N B 0 i0yment in U.S. P
was an increase from 85 percent to 90 R e
percent. It appears that non-U.S. cit-
izens on permanent visas generally
can be expected to enter the work
force in the United States.

There are much greater increases
in proportions of persons on tempo-
rary visas who remain in the United
States after completing doctorates,
In the sciences, the proportion rose
from 28 percent to 46 percent be-
tween 1972 and 1985 (chart 30). In
engineering, the increase for the
same period was from 31 percent to
57 percent. These persons primarily
are entering employment in the
United States. While postdoctoral
study has increased among scien-
tists, it has decreased slightly among
engineers. Section 5 shows that
many of these non-U.S. citizens not
only accept employment but even-
tually convert their visa status from
temporary to permanent.

Study in USH K

~——— Firm plans abroad

.
| Other or unknown activity In U.S.

™ Employment in US —

B ———— Study in U.S.
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section 4.

acagdemic

employment

This section presents information
on foreign citizen participation in
postdoctoral study and other aca-
demic employment, noting also the
use of foreign graduate students as
teaching assistants. The following
section considers academic employ-
ment in the larger context of the
work force.

Increasing numbers of postdocto-
rates and teaching and research as-
sistants in college and university S/E
departments are foreign citizens.
Their presence raises questions
about the possible dependence of
some flelds on nDn-U 5 cmzens to

prov,lcle und;,graduate instruction.
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s/e postdoctorates

Fostdoctoral appoiﬂtments‘g

2 The National Science Foundation defines
postdoctorates as “...those individuals with science

or engineering Ph.D.5, M.Ds, D.D.5J%, or D.V.M.'s
(including foreign degrees that are equivalent to
U.S. doctorates) who devote their primary effort to
research activities or study in the department under
temporary appointments carrying no academic

ppﬂintmems are ge:\erally fora sper:ifir:

provide additional training f@r them.” Cliniea
lows and those with appointments in rESIdEHEy
training programs in the health pmfessmns are ex-
cluded, unless research training und

sion of a senior mentor is the primary purpase: ofthe
appointment.
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toral recipients.
These appomtme ts carry no aca-
demic rank, but persons holding
them contribute to academic pro-
grams through researc:h they con-
or more dlrectly through lectures or
cooperative activities with graduate
students. Most appointments have
historically been in the biological sci-
ences, health sciences, and physical
sciences, which together account for
around 85 percent of all S/E postdoc-
torates. Furthermore, most postdoc-
torates are appointed at doctorate-
granting institutions; 50 or fewer
postdoctorates are believed to be
working in master’s-granting in-

33



E

stitutions each year.'? Therefore this
arlalys is limited to those employed
in graduate S/E departments in doc-
torate-granting institutions,

Postdoctorates have increased
steadily but not dramatically since
1979, reaching nearly 22,700 in fall
1985. The overall rate of increase, 4
percent per year, exceeds that for all
graduate students in doctorate-
granting institutions. The propor-
tionate change in foreign citizens
holding postdoctorates has been
slight. Foreign postdoctorates com-
prised 39 percent of the total
postdoctorate employment in 1985,
compared to 33 percent in 1979
(chart 31). In some fields, however,
foreign citizens made up well over
one-half of all postdoctorates (table
8).

The S/E fields with the highest
concentrations of foreign postdocto-
rates were the same as those in
which foreign citizens comprised
the largest proportions of full-time
graduate enrollment. Engineering
had the highest proportion of for-
eign postdoctorates; two of every
three engineering postdoctorates in
1984 were non-U.S. citizens.

The role of a postdoctorate varies
among S/E disciplines. For example,
in biological sciences, a postdoctoral
appointment is regarded as an es-
sential additional step in establish-
ing research and professional cre-
dentials. Alternatively, it may be
related to job market activity and
used as an option for temporary em-
ployment during the course of an
academic job search. Trends in
postdoctoral appointments of U.S.
citizens would suggest that both of
these factors are at work. The
number of U.S. citizens holding
postdoctorates has increased
slightly overall since 1979. The most

" Data on master's degree-granting institutions
were obtained through a sample survey after 1983.
Hence, data on pestdoctorates from these institus
tions cannot be provided for later years,
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rapid growth was in the computer
sciences (table B-35). Declines have
occurred in the social sciences.

In contrast to the trends for U.S.
citizens, the number of foreign cit-
izens holding postdoctorates has
risen in all broad fields, although the
increases are small numerically in
many fields and smaller than those
for foreign graduate students (table
B-34). The numbers of foreign

45

postdoctorates could increase in the
future, as those foreign citizens who
are now graduate students complete
doctorates. An alternative argument
could be advanced, however, that
the widening range of employment
opportunities for foreign citizens
holding doctorates (including those
on temporary visas) will make
postdoctorate appointments less
appealing. 7



Table 8. Foreign as a percent of tolal postdoctorates employed in doctorate-
granting institutions by field: 1985

Tc:tarlwpiﬁsts Fc:religh'ﬁasl-r Percent
Field doctorates doctorates foreign

Total, @l fIOIAS . e.ns et 22691 | 8,959 39.5

Engineering .......coccerrironiciiinicniinicninen 1,364 919 | 67.4
Sclence cees Crereararerains 21,327 8,040 377

Physical sclances ............covviivinnernenen, 4517 2,501 554
Environmental sciences ............covivininnen 375 125 333
Mathematical sciences .............c.ccvvvinnen. 2N 114 49.4
CompUter SCIBNCES . ....covviieienennnrenennes 74 29 39.2
Lifa 8CIONCaS ... ..o i iiiircrcniar e 15,264 5,090 333

Agricultural sciences ...........0iiihiiinan 357 142 39.8
Biological sciences .................c.00ennn 9,284 3,231 34.8
Health sciences ................cciciiiinins 5,623 1,717 30.5

Psychalogy ............ - 498 54 10.8
Sﬁcialseiencés,,.i!@,,,i.,ifi,,.,i ,,,,,, 77:368 ;

SOURCE: Natlenal Seience Foundation

£ 112 2 s that of foreign full-time graduate S/E bostdoctorates in the country in

g_egqrap !—"c Eﬂrollme:nt.gAll of the gfive leading goth 1979 and 1985 (table 9). Twelve

diStﬂbutiQn Qf States in postdoctorate employment  States, plus the District of Columbia

8F . were also among the top five in full-  and the Qutlying Areas, had a ma-

POStdQCtQ?ﬁ es time foreign enrgollmeng California,  jority of foreigﬁ c%’tizens among their

which ranked first on both criteria,  total 1985 postdoctorate employ-

includes 5 of the 10 leading institu-  ment. Nineteen others had foreign

The geographic distribution of for-  tions. The 10 leading States ac-  proportions of 40 to 50 percent (chart
eign postdoctorates was similar to  counted for two-thirds of the foreign ~ 32).

Table 9. Ten leading States in employment of foreign science/engineering
postdoctorates in doctorate-granting institutions: 1979 and 1985

- - ) 7Average anl{uél
State 1979 number | 1985 number | percent change
Total, all States .................. 6,054 8,959 6.8

Total, 10 leading States ........... 4,121 5916 6.2

California ....................... 1,108 1,465 4.8
New York .........ccovviinnnnens 756 930 4.6
Massachusefts .................. 572 932 8.5
TeXaS ....ciiiinriiniiiaiinines 403 663 8.7
Winois .. 314 472 7.0
Pennsylvania 289 413 6.1
Connecticut ..................... 156 256 8.6
Ohio ....... 208 254 3.4
Indiana ..... 155 238 7.4
Maryland ....................... 160 233 6.5

| PwEND MW

)

All other states .................. | 1933 3,043 79

SOURCE: National Scisnce Foundation

[
(%]
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Pacific -
1,700

Chart 32. Foreigr as a percent of total postdoctorates at

doctorate-granting Institutions: 1985
Total forelgn postdactorates: 9,000

Maggésin West North Central New England

500 East North Central 1,300
\ 1,300 ,

Atlantic
1,600
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1,000
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Central

800 N
;1.;57“7 N HawAI = SDD
LAk L
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30%-40%

\iHGH
, [isLanos] | .
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| | Less than 30%

E

&=

’ AMERICAN
— GUAM ZEMOA C)

Outlying areas: 1

SOURCE: Natlanal Sclance Foundatlon

foreign students
employed as
teaching and
research assistants

ence and engmeenng are often em-
ployed as instructors or as teaching
assistants working cooperatively
with senior faculty in undergraduate
courses. Information is not available
to show either the extent to which
graduate students serve the instruc-
tional {unction in universities over-
all, or the proportion of those teach-
ing assistants who are foreign cit-
izens. From the statements of finan-
cial suppcrt made by doctoral recip-
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examination of differences in primary
sources of support.

Large numbers of 1985 S/E docto-
rate recipients listed teaching assist-
antships as their primary source of
support during graduate study.
Their distribution across citizenship
groups was markedly different for
sciences and engineering. In the sci-
ences, U S citizens w1th teachmg

abcnut 1, 900 to 450, In engmeermg
the reverse was true; non-U.S. cit-
izens on temporary visas outnum-
bered U.S. citizens, 125 to 100. (See
charts 27 and 28 in section 3 and
reference appendix tables.)

The differential contributions of
S/E graduate students to research
have already been cited in discus-
sions of sources of support. In the
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case of research assistantships, it is
notable that, despite the much larger
number of doctorates in sciences
thar: in engineering, the number of
foreign citizens on temporary visas
citing research assistantships as
their primary source was larger for
engineering (over 600) than for sci-
ence (under 550).

The largely anecdotal literature
discussing foreign students as teach-
ing assistants cites various problems
arising from the perspectives of both
the foreign students and the under-
graduates receiving instruction.™

u Fur a cnmpuh;nswu EUHLEUUI‘I uf arhcka ad-

sities, Kalhl;rn M.B. gy Frank Plalmskl and Ju,sm
Zukowski/Faust (Editors)(Washington, D.C.: Na-
tional Association of Foreign Student Affairs, 1984.



section 5.

engineers from

work fore

This section reviews the increas-
ing importance of foreign-origin sci-
entists and engineers to the U.S.
work force. A significant proportion
of private industries report hiring
non-U.5. citizens to fill S/E jobs. This
section notes the growing impor-
tance of these persons, particularly
those with Ph,D’s, during the past
decade The Effects of U S. 1mm1gra-
of perscms of foragn ongm perm1t=
ted to rernain in S/E jabs ona tempo-
visas are demonstrated

The United States has traditionally
relied on foreign-born as well as

native-born persons to maintain a
strong work force. Foreign-born per-
sons continue to play a major role in
S/E employment. Many persons
who are now U.S. citizens entered
the United States with “temporary-*
rather than “permanent-immigrant”
status. After w0rking in 'the Umted

tcx theu' visa Status Therefore, d,a,ta
on persons with both temporary and
permanent visas must be examined
to accurately measure the impor-
tance of foreign citizens. If the
number of temporary entrants and/
or the naturalization rate increases,
the United States might experience

48

an increased dependence on inflows
of foreign scientists and engineers,
but this increase would not neces-
sarily be observable from data on for-
eign citizens admitted as
immigrants,

hiring by u.s.
employers

Information on the hiring of for-
eign citizens by U.S. employers is

limited. The only available data are
those obtained in June 1985 through
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asample survey of firms. One-half of
the 305 companies responding to
that survey reported that foreign cit-
izens and naturalized U.S. citizens
together accounted for one-fifth of
their S/E employment.'® The propor-
tion of foreign and naturalized per-
sons was substantially higher in
computer and electronics firms
where they constituted 30 percent of
the respondents’ work force (chart
33).

An average of 8 percent of all sci-
entists and engmeers hired by these
responding firms between June 1984
and June 1985 were foreign citizens
(chart 34). The proportion was above
average in companies manufactur-
ing electronic components, com-
ruters and commuﬁiéaﬁons equipi

ent research and develcpment
(R&D) laboratories (12 percent). The
only other industry with firms re-
porting foreign citizens at more than
4 percent of hires was chemicals/
drugs (7 percent). Most respondents
stated that no changes were ex-
pected in their hiring practices of for-
eign citizens during the next 12
months.

5 In June 1985, NSF conducted interviews with
executives in 305 companies employing scientists
and engineers. Of the firms responding, 108 were
“Fortune 500" companies. Firms responding were in
the following industries: Aerospace, chemicals/
drugs, electronics commu sications equipment, elec-
trical machinery, engineering and architectural serv-
ices, primary and [abricated metal, mining, offi
equipment, compulers, petrolewr refining and
tfactiﬂ'n, nanelectfical ﬁiafhinery transparia on

labumlones The ﬁrm= surveved were not part ofa
le; thereforg, the data are not wenght=
ed to represent national estimates. On:
ence Fﬂundahon, “Survey of U5, Firms Finds One-

I ists and Engineers,” Sci-
ights, NSF 85-336 (Wash-
ington, D.C., February 28, 1986).

g
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foreign students
staying in the
united states

Foreign citizens receiving docto-
rates in the United States presently
are playing an important role in fill-
ing the demand of the U.S. labor
market for new entrants, The num-
bers of foreign origin doctoral scien-
tists and engineers in the work force
would not be possible unless a large
share of foreign students studymg in
the United States remained in this
country to work.'® Of the 1980 and
1981 foreign citizens receiving S/E
doctorates, about 60 percent of the
engineers, over 50 percent of phys-
ical and mathematical scientists, and
40 percent of other scientists re-
mained to work in the United States
(table 10). Because of their high pro-
portions of total new doctorates and
their high rates of postgraduate em-
ployment in the United States, for-
eign citizens ranged from 8 percent
of all new doctoral entrants to the
labor force in the life sciences to 36
percent in engineering and com-
puter science. Similarly, high pro-
portions of non-U.S. bachelor’s and
master’s graduates in science and
engineering remain to work in the
United States. Because of their small-
er share of total U.S. degrees, they
comprise smaller fractions of the
new entrants to the 5/E work force at
these degree levels (table 11).

' The data in this section deal exclusively with
persons who met the NSF criteria to be included as
scientists or engineers and who were employed in a
S/E occupation at the time of the survey in 1982, The
analyses of foreign students remaining in the United
States and of the composition of the U.5, work force
are drawn from a special report by Michael G. Finn,
Foreign National Scientists and Engineers in the U.S.
Labor Foree, 1972-1982, Oak Ridge Associated Uni-
versities (Oak Ridge, Tennessee,. June 1985), sup-
ported by the National Science Foundation. Details
on how the estimrtes were derived are in the report.
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Table 10. Foreign doctorate recipients in science/engineering, 1980-1981,
employed in the United States: 1982

Ph. D degrae ﬁeld

Percent of ali Vnaf\.;
Ph.D. entrants
to the labor force

Percent staying in
the United States

62 T
56 15
40 8

40 6

SOURCE: Oak Ridge Asseciated Universitios, based on data from the National Science Foundation and special tabulations from the

Social Security Administration

Tahle 11. Proportion of lnrmgn citizens earning B.S. and M.S. degrees in
smence/engineermg, 1976-1979, who were empluyed in the United States: 1982

Degrea field

E S nd M S r:u:rnbmed

F’Ercenl of all ﬁEW
B.5./M.S. enfranis
o the labar force

Percent staying in
the United States

Malhamatn;s and computer SCIBNCES ..........

84 9

45 4

. 54 10
. 38 2
1

21

NOTE: These estimates exclude graduates who were non-amployed, e.4., sludants in 1982,

SOURCE: Oak Ridge Associated Universities, based on data from the National Science Foundation

A significant share of the scientists
and engineers of foreign origin now
in the work force were students
here. About 80 percent of the in-
crease in foreign origin scientists
and enginzers between 1972 and
1982 consisted of persons who were
S/E students in the United States. Of
the 1982 stock of foreign origin scien-
tists and engineers, the proportion
who came to the United States after
the age of 15 and later entered the
work force was about 80 percent of
the total; this compares to less than
60 percent of the 1972 total. This in-
crease in the age at entry of immi-
grants between 1972 and 1982 im-
plies that nearly all the foreign origin
scientists and Engmeers added to
the S/E work force since 1970 were
persons who came to the United
States after the age of 15.

50

T e
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composition of the
u.s. work force

The participation of persons of for-
eign origin in the work force is in-
creasing. Even with substantial in-
creases in the size of the work force
between 1972 and 1982, the propor-
tion of the United States S/E work-
force who were foreign citizens or
naturalized citizens increased from
10 percent to 17 percent (chart 35).
The increases occurred in the share
of the work force who were natu-
ralized. These naturalized citizens
were only 9 percent of the employed
petroleum engineers in the country,
but 18 percent of employed civil en-
gineers (table B-37). Fc:relgn citizens
(irrespective of their visa status)
comprised only 1 percent of many
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S/E occupational groups in 1982, and
had the highest representation
among materials engineers, where
they were 8 percent of those em-
ployed (table B-38).

The foreign citizens in the S/E
work force were more likely to hold
advanced degrees than were U.S.
citizens (chart 36). This is a reflection
of the fact that in recent years most
foreign origin scientists and engi-
neers were educated in U.S. univer-
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sities and that, as a percentage of the
student body, foreign students have
been much more prevalent in ad-
vanced-degree programs than in
bachelor’s degree programs.

Foreign citizens differ signifi-
cantly from U.S. citizens (both native
and naturalized) in their type of em-
generally are not employed by the
U.S. military and very few work in
civilian jobs for the U.S. Govern-
ment or in State government jobs.
Though private industry hires for-
eign citizens to about the same de-
gree as the average of all employers
(13 percent), higher education in-
stitutions, hospitals, and other ron-
profit employers hire above average
proportions. It appears, however,
that employment patterns adjust
United States a longer time and be-
come naturalized U.S. citizens. For
example, the United States military
employs naturalized 1J.5. citizens in
almost the same proportion as do all
employers.

The primary work activity for sci-
entists and engineers from abroad
gives insight into the distinct contri-
butions being made by this group.
Not surprisingly, those of foreign
origin are underrepresented in man-
agement and are overrepresented in
research (chart 38). This is partly a
reflection of the fact that the foreign
citizens in the S/E work force tend to
be younger than the average U.S,
scientist or engineer, There is not a
heavy concentration of immigrants
in teaching, Though there are more
foreign origin teachers than there
were in 1970, they constitute a small-
er proportion of scientists and engi-
neers who report that teaching is
their primary work activity than
they do of all scientists and engi-
neers. Foreign born teachers in-
creased in absolute terms since 1970
as a result of the general growth in
the size of the work force. They were
concentrated in educational.institu-
tions—without having been concen-
trated in teaching—because they
were often engaged in research in a

university or medical school.
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Naturalized citizens

u.s. immigration
policy

The high utilization of foreign
origin scientists and engineers in the
U.S. work force focuses attentio
the process by which foreign citizens
enter this country and, in 3
cases, become naturalized. U.S. im-
migration laws and regulations have
had a major bearing on the levels
and participation of foreign citizens
in the U. S. labor force.

The Immigration and Nationality
Act of 1952, as amended, is the basis
of current U.S. immigration policy.

‘Mw

Q
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Foreign citizens

Immigration for permanent resi-
dence in the United States is li
to 290,000 in any year with a ma

1murn of 20, DDD f@r any one country

outside of these limitations of
spouses of U.5. citizens and certain
special immigrants such as refu ugees.
About 80 percent of the quota is re-
served for persons related to U.S.
cxbzens or permanemeresider’lt irn-

grants must co,,,peté for the re-
mainder of the preference quotas on
the basis of having occupatio

skills needed in the United Sa S
because of an insufficient supply of

domestic workers. The Secretary of

52

M\-—-

Naturallzed citizens

Forelgn citizens

\

Labor must “certify” that these im-
migrants will not adversely affect the
wages or working conditions of sim-
ilarly employed workers.

In addition to the permanent resi-
dent immigration di
the Act also permits fc::rElgn citizens
to be in this country to work for tem-
porary periods. There are no quota
limitations for such temporary visas.
In 1978 (the last year such data are
available) scientists and engineers
with temporary visas comprised 30
percent of all scientists and engi-
neers admitted from abroad. Tem-
porary visas are granted for one-year
extendable periods to persons in the
professions with no certification re-

a1



quired by the Department of Labor.
Foreign students, upon graduation,
may be granted up to one year of
residence for work providing prac-
tical training. With some exceptions,
scientists and engineers employed
in the United States on temporary
visas are eligible to adjust status to
permanent resident immigrants. In
particular, former students, after

completion of their year of practical

Immigrant scientists and engineers:

training, may be eligible to adjust
status to permanent residence or ap-
ply for other types of temporary
visas, thereby extending their stay in
the U.5. work force.

The changes in the immigration
law have affected the levels and com-
position of immigration for scientists
and engineers. Immigration of scien-
tists and engineers admitted for per-

manent residence rose sharply be-

(in thousands)

1966-84

tween 1966 and 1971 because of
revisions in the law allowing greatly
expanded entry from Asian coun-
tries (chart 39). The sharp decline
between 1971 and 1975 and subse-
quent movements through 1984 re-
ﬂéc't changés in regulatians, rnaking
try as prafesswnal and skilled work-
ers dependent on U.S. labor market
conditions.

1960

1970 [ 1971 [ 1972 [ 1873 | 1974 | 1975 | 1976

Tolal cuiaiinnrens

0| 103

133 131|113 fe6 |63 [74 |78

Cartifled .........

7.2
30

a0
5.0

103
30

10.0
kA

a3
3.0

34
32

28
37

34
4.0

-j,
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The proportion of foreign scien-
tists and engineers whose status
changed from nonimmigrant to im-
migrant (adjustment-of-status) in-
creased between 1968 and 1972 be-
cause of changes in the law permit-
ting the backlog of Asians who
already had entered the United

States on temporary visas and were
awaiting quota preferznces to be ad-
mitted as immigrants (chart 40). The
level of adjustment increased since
1976 for three reasons: First, direct
immigration of workers who had not
obtained a job commitment in the
United States was restricted. Sec-

ond, there was an increase in the
pool of foreign S/E students, many of
whom sought to remain in the Unit-
ed States after graduation. Third,
foreign citizens from non-contig-
uous Western Hemisphere countries
on temporary visas were allowed for
the first time to adjust their status.

Scientists and enginears who adjusted to immigrant status:1966-84

(Percent)

1070

1071

1974

1980 | 1081

M

45

1975
T34

34

NA | NA

Q
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Adjustment-of-status

immigrant sclentists
and engineers
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section 6.

alternative

futures for the part;czpatlon of er=
eign citizens in U S, s’rﬁence and en-
tumtles for fore,;gn citizens in the
United Sfates are strongly affected
by the domestic supply of S/E per-
sonnel. Demographic projections
suggest a decline in the flow of new
native-born U.S. citizens into the S/E
labor force. Should that occur, the
effec'ts’ waulcl bé feltin higher educa—
zatlons since rnany fc)rélgn c1tlzen5
who enter the U.S. S/E labor force
come first as students, The analysis
in this section examines the pro-
jected S/E labor force requirements
in 1995 and presents several sce-
narios for new supply from U.S. and
foreign citizens.

In the past decade there have been
increases in proportions of the S/E
labor force that are foreign-born and
in foreign student participation, par-
tu:ularly in S/E dlsclplmes at the
bers of U.S. cltlzens choosmg some
S/E disciplines, and the simul-
taneous increases in numbers of for-
eign citizens, have focused attention
on enrollments and degrees from
U.S. higher education institutions

futures

separate; from the long—term issue of

U.S. labor force. ‘Current institu-
tional concerns include the attraction
of capable U.S. students for gradu-
ate study and the availability of ade-
quate numbers of doctorates to fill
faculty positions, particularly in
engineering,.

total s/e
employment in
1995

Although the characteristics of the
S/E labor force in 1995 cannot be de-
scribed with certainty, current
trends suggest continued growth.
The Eureau of Labor Statistiés (BLS)
pro]ected the size and race, gendér
and occupational mix of the total and
S/E labor forces for the period 1982 to
1995.% Using both economic and de-

17 BLS cautions that, although the projections re-
flect detailed analyses of factors expectad to affect
occupational trends, the development of projections
is not a precise statistical process and the future
cannot be precisely predicted.
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mcographic assumptions, BLS pro-
jec—ted total employment in S/E fields
to increase as much as 40 percent
beE=ween 1984 and 1995 (table 12),
Th=is projected employment growth
for S/E fields is greater than for the
tot=al. )

ove=rall labor force projectlons to eco-
noe=nic and demographic assump-
tiois. The sets of economic assump-
tiorms did not substantially alter the
res—ults, whereas the demographic
ass=wamptions had a considerable im-
pac—t. The total labor force difference
bet—wween the high and low economic
gro—wth scenarios is less than 3 mil-
liorm in 1995. In contrast, the dif-
fere=nce between the high and low
den=niographic scenarios is about 16
milEion at the end of the period. In
othee=r words, changes in assump-
tiorma s about labor force participation
rate—s for different age, gender, and
race= groups have a greater effect on
the projections than do changes in
assezamptions about real earnings
aﬂd uﬁémplayment rates

rrm:iiel mcorporatmg both demo—
graohic and economic assumptions,
the —following changes in labor force
tren_ds are expected:



E

D ,cupatmns. actual 1979 amj 1934 and prmected 1995

" Total am’plnyméni B F‘;rmm Avgrage annual
(in thousands) change |gowih (percent)
1985 1984-95 1984-95
Low High Low | High | Low High
Occupation 1979 1984 | ftrend | trend |trend |trend|lend | trend
Total,
all occupations ............ 101,206 | 106,843 | 117,268 [ 127,760 | 9.8| 19.6| 08 1.6
Total, ) 0
science/enginesring ........ 2.095{ B fj1?5 2,843 3,038 ;36.77 39.7| 25 3.1
ENGINOIS ... evvvvcrnnrn 1477|1331 1,734 | 1877 303| 410 24 | 3.2
Electrical ................. 300 390 571 617 | 464 58.2| 35 4.3
Civil ooviiiiierienaan 156 175 214 229 223| 309| 1.8 25
Other .........cccvvneen. 721 766 849 | 1,031 23.9| 346| 20 2.7
Scientists ................... | 917|  844| 1,100 1,161 | 31.4| 376| 25 2.9
Life and physical .......... 247 299 328 as\| 97| 13.0| 8 1.1
Mathematical .............. 48 51 61 65| 19.6| 27.5| 1.6 2.2
Computer .........ocnvnues 447 308 498 539 61.7| 75.0| 45 52
Social ............00ihekns 175 186 212 219 | 140/| 17.7] 1.2 1.5
Science/engineering
technn;(ans e resaaeasaesens 1,227 1:314 1615 1,747 | 229 33.0( 19 2.6

NGTE: These projeciions are based on allernalive assumptions regarding economic faciors applied 1o a middle-growth dmographic seenaria,

SOURCE: Bureau of Labor Statistics, Mnnthly Labor Revigw, November 1983, p.38, and November 1985, p. 46

(1) the total labor force will grow
more slowly than in the pre-
vious decade;

(2) women and minorities will
account for a greater proportion
of the overall labor force;

(3) young members of the labor
force (16 to 24 years of age) will
decline in absolute numbers;

(4) the number of prime-age
members of the labor force
(25-54 years of age) will grow
faster than the total labor force.

in the demographn? characteristics of
the labor force suggest increased
employment of skilled personnel as
the lubor force ages and the number
of young workers declines. BLS pro-
jects a significant increase in em-
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ployment in jobs requiring a college
education or specialized postsecon-

cent of total emplayment

dary technical trammg in 1995.
Much of the growth is expected in
S/E fields despite some tech-
nological displacement at the techni-
cian level (e.g., CAD-CAM ca-
pabilities will limit the employment
growth of drafters).

Scientists and engineers will con-
stitute 5 percent of the growth in
total employment betwcen 1984 and
1995. BLS forecasts between 668,000
and 863,000 new jobs in S/E fields as
well as betwesn 301,000 and 433,000
new jobs for S/E technicians over the
period. Technology-oriented em-
ployment will increase by 28 percent
to 37 percent, whereas total employ-
ment will expand by only 10 percent
to 20 percent. By 1995, 5/E occupa-

tions will account for about 2.5 per-

06

* Ecommic conditions will only
marginilly affect the overall employ-
ment of scientists and engineers.
Techndogy-oriented jobs are con-
centrafed in manufacturing indus-
tries which exhibit relatively stable
employnent growth under the alter-
native BLS economic growth sce-
narios, In part, S/E employment is
sustained under the low growth sce-
nario by the assumption of greater

'8 The BlSategorization of occupations as scien-
tific and lghnical excludes some positions (most
importantl, managers of S/E activities and college
faculty in5E fields) counted as 5/E fields by NSE
Thus, B[Srcpurts a Smﬂ“ér prgpurhgn of the iab{ir
5|gmrcam of the BLS prﬂ]él:liﬁﬁs is the éxpu:t\‘;fl
growth inthis share of the labor force.



defense spending,. Less than 20 per-
cent of the variation in non-agri-
cultural employment in 1995 under
the different economic assumptions
is attributable to differences in man-
ufacturing employment. The service
industries have been much more
sensitive to changes in economic as-
sumptions than manufacturing in-
duvsiries, although recently they
have exhibited continuing growth
even in periods of recession. Service
industries are employing growing
numbers of S/E personnel, most no-
tably those related to computer and
data processing services,

According to the BLS projections,
ebout 27 percent of the new S/E ]obs
be in computer epemeltlee, re-
gardless of economic conditions.
About 61 percent of the new jobs will
be in engineering under both low
and high growth scenarios which
only marginally affect the field dis-
tribution of engineering growth

from 403 000 to 546 ODD new eng1=
neerlng jobs will be in electrical engi-
neering regardless of the economic
assumptions,

Using the rate of increase from the
low growth scenario, there will be
epproxirnetely 68,000 new S/E jobs
added in the year 1995. Assuming a
3 percent demand to replace persons
leaving S/E jobs through normal
turnover, about 136,000 additional
S/E personnel will be required in that
year.

The relationship between new S/E
job entrants and degree recipients
mvolves many feetors, as ﬁguree for

number of S/E ]ob opemngs in 1984
allowing for both replacement and
job growth, was 109,000. The esti-
mated number of S/E baccalaureate
recipients for that year was 300,000,
and the number of doctorate recip-
ients in science and engineering was
almost 13,000, The aggregate ratio of
degree recipients to jobs was there-
fore about 3 to 1.

Despite this ratio, the unemploy-
ment rate of new S/E graduates re-
mains low, around 3 percent, a rate

considerably lower than that for the
labor force as a whole." Labor mar-
ket balance in the S/E fields is
achieved through such mechanisms
as continued full-time study, em-
ployment in non-5/E jobs, and field
mobility.

C)nly a freetion of new S/E bae—

and repleeement ]ob oper.mge in a
given year. Substantial proportions
of S/E undergraduates continue their
studies, the proportion being de-

pendent upon field of study, current
and anticipated job availability, and
degree requirements. In 1984, be-
tween 5 percent and 16 percent of
the baccalaureate recipients in math-
emetice ec:mputer er:ience and engi—

etudiee, between 20 pereent and 35
percent of the baccalaureates in the
other science fields continued their
studies.

Many other S/E new entrants find
employment in fields outside sci-
ence and engineering. Again, the
share depends upon job availability
and field requirements. In 1984, less
than 30 percent of the social science
baccalaureates were working in S/E
jobs, whereas between 75 percent
and 90 percent of those holding de-
grees in mathematics, computer sci-
ence, and engineering were em-
ployed in S/E jobs.

This behavior among new S/E
graduates suggests that there is flex-
ibility in the new entrant component
of the S/E labor market. Given the
possible decline in new supply
which could result from demo-
graphic trends, future growth in S/E
job openings could be met by in-
creasing the share of degree recip-
ients who are drawn into S/E jobs.
Generalizing in the aggregate, of
course, ignores potential shortages
in specific fields. For example, new

gineering Graduates Find Increesmg Gppﬁrtu ‘hes
for Employment in S/E Qccupations,” Science Re-
sotirces Studies Highlights (NSF 85-334) (Washington,
D.C., February 14, 1986).
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and replacement demand for elec-
trical engineers could exrced the
number of new entrants available for
employment.

s/e degree awards

This section examines scenarios
for future higher education S/E de-
gree production. Projected trends
for the U.S, population provide the
context for the discussion. Earlier
sections describing foreign students
in U.S. science and engineering
highlighted areas of differences in
participation that are considered in
this examination of alternative fu-
tures. The participation of foreign
studente veriee between uneler-

beeeelaureetee and doetoratee are
considered separately. Similarly, for-
eign participation in science differs
from that in engineering, so these
broad areas are treated
independently.

The demographic trends for the
traditional age groups in the U.S.
population that have provided the
bachelor’s and doctor’s pools are
fundamental to the consideration of
alternative futures, at least at the
bachelor’s level, The decline in U.S.
births that began in the late fifties is
now affecting higher education. The
number of 22-year-olds, the tradi-
tional age for bec:helor’e-degree re-
cipients, peaked in 1983 at 4.5 mil-
lion (chart 41). By the year 1995, it
will be 26 percent lower than it was
in 1983. The decline will not be uni-
form, however. A period of sharp
decline will continue until 1990. Sim-
ilar demographic changes will not
begin to affect the number of 30-
year- olds, the referenc:e group for

The basic anelytlc measure used to
develop scenarios in this section is
the number of S/E degrees per thou-
sand in the U.S. population, referred
to as the participation rate for a sub-
ject group. The reference point for
S/E. beeealaureates is 1984 the most

avalleble For deetoratee; data for
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1985 are used. The use of these refer-
ence years does not imply that the
numbers of S/E degrees awarded in
those years was ideal or that they
would be appropriate in some future
year.

science
baccalaureates

Estimates

In 1984, the 238,135 science bach-
elor’s degrees awarded represented
approximately 56 degrees per thou-
sand 22-year-olds in the U.S. popu-
lation (table 13). To produce an equal

30-year-olds

;:g; St

Table 13. Science baccalaureates awarded per thousand U.S. population by sex:
actual 1970-84 and extrapolated to 1995

22-year-old U.S,
population
(thousands)

Science baccalaureates

ngl - ) MEF,, Women
Year (Numbar)ﬁ ~ (per 000) | (Number) I (per 000) | (Number) | (per 000) Total Men Women

Actual
. 219,350 62.78 | 150,810 85.83 68,540 39.46 3494 | 1,757 1,737
225,789 64.35 | 153,158 87.07 72,631 41.50 3,509 1,759 1,750

235,225 67.00 158,055 89,70 77,170 44,12 3,511 1,762 1,749
248,402 67.94 165,143 89.80 83,259 45.82 3,656 1,839 1,817
261,532 69.61 170,445 90,09 91,087 48.84 3,757 1,892 1,865
254,855 65.97 162,373 8353 92,482 48.19 3,863 1,944 1,819
253,080 63.73 158,906 79.61 94,154 47 .67 3,971 1,996 1,975
246,962 €0.89 151,595 74.27 95,367 47.33 4,056 2,041 2,015
240,756 58.45 144,193 69.59 95,563 47.47 4,119 2,072 2,047
234,905 54,82 137,532 63.73 97,373 45.78 4,285 2,158 2,127
232,743 53.94 132,783 59.47 99,960 46,75 4,315 2177 2,138
230,799 53,52 129,474 59,58 101,325 47.37 4,312 2,173 2,139
234,327 54.49 129,503 59.71 104,824 49.19 4,300 2,169 2,131
234,271 53.62 128,379 58.25 105,892 48.91 4,369 2,204 2,165
238,135 55.61 130,852 60.63 107,183 50.51 4,282 2,160 2,122

Extrapolated trends (assume a stationary rate for men,
continuation of past increases for women)
236,500 56.15 128,900 60.63 107,600 51.56 4,212 2,126 2,086
237,800 56.46 129,000 60.63 108,800 52.61 4212 2,144 2,068
231,100 57.22 124,400 60.63 106,700 53.46 4,039 2,051 1,988
219,300 57.71 117,100 60.63 102,200 54,71 800 1,932 1,868
214,500 58.22 113,300 60.63 101,200 55,76 1,869 1,815
213,400 59.26 111,000 60.63 102,400 57.81 1,830 1,771
220,700 59.76 113,800 60.63 106,900 58.86 1,877 1,816
229,000 60.29 117,300 60.63 111,700 59.91 3,798 1,934 1,864
231,200 60.79 117,400 60.63 113,800 60.96 3,803 1,936 1,867
212,100 61.32 106,700 60.63 105,400 62.03 3,459 1,760 1,699
205,100 61.32 103,100 60.63 102,000 62.03 3,345 1,701 1,644

Projected

NOTE: The extrapolated trends apply assumptions about degree production 1o Census populalian projections,

SOLRCES: Depariment of Education, Center for Education Statistics; Bureau of the Census; ard Nations! Science Foundation
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number of science baccalaureates in
the year 1995, degree production
would have to reach approximately
71 per thousand 22-year-olds. In the
past, men and women have differed
with respect to the number of de-
grees per thousand 22-year-olds; in
1984, the rate was 61 for men and 51
for women. For men, the peak rate
occurred in 1974 at 90 per thousand.
The 1984 rate for women repre-
sented a high for that group.
The above scenario reflects one
simplifying assumption which has
the effect of slightly raising the com-
puted participation rates of U.S. cit-
izens for the seventies, It was not
possible to subtract the number of
degree awards to foreign citizens
from the time series. Hence, all sci-
ence degrees awarded were as-
sumed to have been earned by U.S.
citizens, Since, according to the
most recent data available, about
7,000 science baccalaureates are
awarded to foreign citizens annually,
the actual number of degrees per
thousand for U.S. men and women
is about 1 degree less per thousand
for men and for women than the
figures used in the scenarios.
Women'’s participation. Over the
past decade the partlclpatlon of
women in science has been increas-
ing while that of men has decreased.
If it is assumed that there will be no
further decline in the participation
rate for men and that the increase for
women over the 1985-95 period will
equal that for 1970-84, the projected
number of science bachelor’s de-
grees in 1995 would be 205,100, 14
percent less than in 1984 (table 13).
Higher participation rates for either
women or men would yield more
degrees for the same population
base. If, for example, the goal were
to be a rate for both sexes combined
of 71 per thousand in 1995, the nec-
:ssary increase over the 1934 rates
would be 11 per thousand (18 per-
‘ent) for men and 20 per thousand
39 percent) for women (table 14).
Nhether such a large increase in the
-ate for women could actually be
wchieved is questionable. In fact, it
should be noted that recent increases

Tahle 14. Science baccalaureates per
thousand U.S. 22-year-olds in year
1995 required to equal 1984 degree

production

Men and ;VGFﬁEﬁ ) -
combined Men Women
71 95 47

71 92 50

71 91 51!

71 a0 52

71 80 62

71 70 72

71 60' 82

71 56! a7

71 50 a3

11984 rato,

SOURCE: National Science Foundation

in the rate for women have been less
than they were in the early
seventies.

Minority participation. Minori-
ties have generally had S/E participa-
tion rates lower than those for
whites; Asians have been the excep-
tion. Because of the relative size of
the minority population,® however,
even a dramatic increase in minority
participation will do little to increase
the absolute numbers of science bac-
calaureates. In 1983, the most recent
year for which data on baccalaureate
avallable the mmorlty populatmn
earned 41 science baccalaureates per
thousand, compared to 56 per thou-
sand for whites,

From the present until 1995, the
number of minority 22-year-olds will
fall, but not as much as the number
for whites. Thus, minorities will rise
as a proportion of all 22-year-olds
from 16 percent to 19 percent. Rais-

# Data on minorities were obtained from the Bu-
reau of the Census. Because Hispanics are defined as
an ethnic group independent of race, Hispanics are
not included in these calculations on the minority
population. Degree awards to Hispanics are in-
cluded in the counts of awards to minorities,
however. In 1984, Hispanics earned 9,700 bac-
calaureates in science and engineering fields, com-
prising about 4 percent of 5/E baccalaureates.

o3
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ing minority participation to the
most recent level for whites would
add 9,600 science degrees to the
186,000 that would be awarded in
1995 if rates overall stayed at the
present level. This would increase
the total by only 5 percent.

engineering
baccalaureates

In contrast to science, the number
of engineering baccalaureates per
thousand 22-year-olds was higher in
1984 for both men and women than
it had been at any other time during
the 1970-84 period. While the rate for
women is increasing, it remains very
Iow ccxmparéd to the ra'te for men (5
thousand table 15) ancl is much
lower than the rate for women in the
sciences, 51 per thousand. The high
rate for both sexes combined for
1984, nearly 18 degrees per thou-
sand, makes further increases of any
magnitude above the observed par-
ticipation rates more tentative than
they were in the case of science. Yet
the goal of maintaining the 1984
number of baccalaurc Y4 degrees in
engineering in the 7 195 would
require an increase . . participation
rates for men and women combined,
from 18 per thousand in 1984 to 23
per thousand in 1995.

Wamens partlcipatmn In 1984
calaureates per one thousand 22-
year-olds, a dramatic increase over
their 1970 rate of 1 per 5,000, but
much less than the rate for men, 30
per thousand in 1984. If it is assumed
that by 1995 the rate for women clou-

is unchanged at the 1984 level of 30,
total projected engineering bac-
calaureates would be 68,100, still 11
percent less than in 1984. To reach
the 1984 level for engineering bach-
elor’s degrees with the 1995 popula-
tion base would require substantial
increases in the rates for both men
and women.

'S
)
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Table 15. Engineering baccalaureates awarded per thousand U.S. population by sex:
actual 1970-84 and extrapnlaled to 1995

22-year-old U.5.
population
Engmaenng baccalauréates (thousands)
Total Men Women
Year {Number) l {per 000) | (Number) I {per 000) | (Nuinbar) | (per 000) Total Men Women
Actual
44,772 12.81 44,434 25.29 338 0.19 3 494 1,757 1,737
45,3687 12,93 45,022 25.60 365 21 3,509 1,759 1,750
46,003 13.10 45,502 25.82 501 .29 3,511 1,762 1,749
46,989 12.85 46,409 25.24 580 32 3,656 1,839 1,817
43,530 11.59 42,824 22.63 706 .38 3,757 1,892 1,865
40,065 10.37 39,205 20.17 BGO 45 3,863 1,944 1,919
39,114 9.85 37,671 18.87 1,443 .73 3,971 1,996 1,975
41,581 10.25 39,495 19.35 2,086 1.04 4,056 2,041 2,015
47,411 11.51 43,914 21.19 3,497 1.71 4,119 2,072 2,047
53,720 12,54 48,801 22.61 4,919 2.31 4,285 2,158 2,127
59,240 13.73 53,226 24.45 6,014 2.81 4315 2177 2,138
64,068 14.86 56,951 26.21 7117 3.33 4312 2,173 2,139
67,791 15.77 59,454 27.41 8,337 3.91 4,300 2,169 2,131
72,954 16.70 63,235 28.69 9,719 4.49 4,369 2,204 2,165
76,531 17.87 65,608 30.42 10,833 5. 1 1 4,282 2,160 2122
Exirapolated trends (assume a statianary rate
for men, daublmg of rate for women) Projected
75,7(30 17.97 64,700 30.42 11,000 5.25 4 212 2,126 2,088
76,700 18.21 65,200 30.42 11,500 5.56 4,212 2,144 2,068
74,300 18.40 62,400 30.42 11,900 6.00 4,039 2,051 1,988
70,900 18.66 58,800 30.42 12,100 6.50 3,800 1,932 1,868
69,600 18.89 56,900 30.42 12,700 7.00 3,684 1,869 1,815
69,000 19.16 55,700 30.42 13,300 7.50 3,601 1,830 1,771
71,600 19.39 57,100 30.42 14,500 8.00 3,693 1,877 1,816
74,600 19.64 58,800 30.42 15,800 8.50 3,798 1,934 1,864
75,700 19.91 58,900 30.42 16,800 9.00 3,803 1,936 1,867
69,600 20.12 53,500 30.42 16,100 9.50 3,459 1,760 1,699
68, 1OD 20.36 51,700 30.42 16,400 10.00 3,345 1,701 1,644

SOURCES: Department of Education, Canter for Education Stalisties; Bureau of the Cansus; and National Science Foundation

Minority participation. In 1983,
minorities earned 10 engineering
baccalaureates per thousand 22-
year-olds, compared to the average
of 15 for whites. Raising minority
participation to the present level for
whites by 1995 would add 3,200 de-
grees to the total that minorities
would be expected to earn at their
present rates. If participation of oth-
ers stayed at present levels, total en-
gineering baccalaureates would in-
crease by 5 percent, to 63,000, in
1995.
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NOTE: The exirapolated trends apply assumptions about degree production to Census population projections,

baccalaureate

degrees to foreign

citizens

Changes in the number

of foreign

students studying science and engi-
neering in the United States can be

viewed as either independent of, or
dependent upon, domestic demo-
graphic trends. It may be assumed
that the number of foreign students
wishing to study in this country will

60

continue to increase, although eco-
nomic conditions, technological ad-
vances, and population growth
could each alter demand. The enroll-
ment of foreign students, however,
may reflect the ability of individual
institutions to attract capable U.S.
students. In this instance, the accep-
tance of foreign students by U.S. in-
stitutions may be related to U.S.
demography.

Two alternatives incorporating
these different views of foreign par-
ticipation were formulated:



(1) A continuation of current rates
af increase in degrees for foreign cit-
izens pamllel to their current rates of
increase in enrollment. This alter-
native assumes a high annual in-
crease in the early eighties, re-
flecting the 'enrollment surge
from the late seventies, slowing
to an increase of 3 percent per
year, which is the long-term
average growth rate since the
early fifties.

(2) An increase in participation
rates of foreign citizens sufficient to
maintain S/E baccalaureates at the
last actual level. If U.S. citizen
participation rates were to hold
at their current levels, increases
of between 5 percent and 10 per-
cent in the numbers of foreign
students receiving degrees
would be necessary for some
years. These increases are lower
than some observed in the late
seventies.

The first alternative, a steady in-
crease in foreign enrollment, and
hence in degrees, of about 3 percent
per year, would raise the number of
science baccalaureates earned by for-
eign citizens to nearly 10,000 in 1995.
For engineering, a continuing in-
crease would raise the number of
baccalaureates to foreigners to 9,000
in 1995. Assuming the levels of U.S.
participation were to follow the ex-
trapolated trends shown earlier in
this section, the degrees to foreign
citizens would become a larger pro-
portion of the total, 5 percent in sci-
ence and 13 percent in engineering.
The combined effect of these steady
increases would not restore the total
number of science or engineering
degrees in 1995 to their 1983 levels,
however; to sustain the 1983 levels in
1995, participation rates for U.S. cit-
izens would have to increase further.

The second alternative, foreign
participation to compensate for U.S.
demographic trends assuming no
change in U.S. participation rates,
would require much faster growth in
foreign enrollment than is now oc-
curring. This rapid growth would
yield 60,000 science and 18,700 e*:gi-

neering baccalaureates earned by
foreign citizens in the year 1995,
Numbers of foreign citizens receiv-
mg science baccalaureates would be
nine times as large as in 1983; engi-
neering baccalaureates, three times
as great. If these increases occurred,
foreign citizens would constitute 25
percent of all science baccalaureates
and 23 percent of all engineering
baccalaureates.

science doctorates

In 1985, U.S. citizens earned
11,342 science doctorates (table 16).
To produce the same number of U.S.
citizens earning science doctorates
in the year 1995 as in 1985, there
would have to be over 2.7 degrees
per thousand 30-year-olds, some-
what higher than the 1985 level. The
1985 totals incorporate the effects of

women in the number of science
doctorates per thousand 30-year-
olds. Men declined from 8.5 per
thousand in 1970 to 3.5 per thousand
in 1985. Women increased slightly
during this time, from 1.1 per thou-
sand in 1970to 1.7 in 1985. A level of
2.8 degrees per thousand 30-year-
olds could be reached by many com-
binations of rates for men and
women, some of which are shown in
table 17.

It was noted earlier that a much
different demographic picture ap-
pllES to thé populatlcm group serv-
than the group for baccalaureates.
During the period 1970-85, the
number of 30-year-olds in the popu-
lation increased by about 74 percent.
The U 5. populahcm of SD-yearaoIds
peak in 1991 at nearly 4.6 million, 6
percent more than in 1985. The 1995
level is within 5 percent of the 4.3
million of 1985, This projected
number of 30-year-olds in 1995 is
considerably greater than the
number in 1971, when the number
of U.S. science doctorate awards was
highest.

. Q:sf‘, 61

In contrast to the increasing popu-
lation, the number of science docto-
ratesawarded to U.S. citizens in 1985
was 11 percent less than in the 1971
peak year. Men accounted for all the
decrease, dropping by 31 percent
from their peak of 11,090 in 1971 to
7,669 in 1985. Degrees awarded to
women grew every year until 1984,
increasing by 180 percent to 3,754,
then falling back 2 percent to 3,673 in
1985. ' '

The trends of the recent past sug-
gest that population, by itself, is un-
likely to have much effect on the
number of doctorates awarded
through the year 1995. The discus-
sion of alternative futures for docto-
rates will use population only as a
broad context for considering trends
in degree awards, The drop in sci-
ence doctorates has occurred during
a period of increasing numbers of 30-
year-olds. Thus the decline is much
more severe when expressed in
terms of the number of degrees per
thousand 30-year-olds than when it
is presented in absolute terms, Sepa-
rate presentations of trends for men
and women underscore the major
differences in award rates by gender.

If it is assumed that the participa-
tion rate for men does not decline
further and that the rate for women
resumes a pattern of increase and
grows as much over the 1986-95
period as it did in 1970-85, science
doctorate production would be
greater in each extrapolated year
than in 1985. The figure for U.S. cit-
izens in 1995 would be 8.5 percent
greater than in 1985,

Minority and foreign citizen par-
ticipation. The topics of minority
participation and foreign citizen par-
ﬁéipaﬁon in S/E doctorates are inter—

raclal mlI’IOI‘]tlES who are forengn cit-
izens in this country on permanent
(immigrant) visas traditionally have
been included with U.S. citizens for
purposes of calculating U.S. minor-
ity participation. These persons are a
sizeable group numerically and
make a major difference in com-
puted participation rates. In 1985,
native-born U.S. minority students
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Table 16. Science doctorates awarded per thousand U.S. population by sex:

actual 1970-85 and extrapolated to 1995

30-year-old U.S.
population
Science doctorates to U.S, citizens (thousands)
Total Men Women
Year (Number) | (per 000) | (Number) | (per 000) | (Number) | (per 000) Total Men anen
Actual

11,812 4.75 10,469 8.50 1,343 1 D7 2,488 1,232 1,256

12,706 4.83 11,090 8.49 1,616 1.22 2,632 1,306 1,326

12,577 4.50 10,858 7.82 1,719 1.22 2,795 1,388 1,407

12,541 3.95 10,514 6.66 2,027 1.27 3,178 1,579 1,599

11,706 3.89 9,626 6.45 2,080 1.37 3,008 1,492 1,516

12,299 4.15 9,920 6.73 2,379 1.59 2,966 1,473 1,493

12,216 4,19 9,715 6.69 2,501 1.71 2,913 1,452 1,461

11,935 2.98 9,349 4.68 2,586 1.29 4,000 1,999 2,001

11,842 3.18 9,063 4.89 2,779 1.49 3,721 1,855 1,866

11,964 3.20 8,959 4.82 3,005 1.60 3,734 1,857 1,877

11,924 3.19 8,717 4.69 3,207 1.71 3,737 1,860 1,877

12,128 3.12 8,767 4.53 3,361 1.72 3,886 1,835 1,951

11,853 2.97 8,394 4.21 3,459 1.73 3,990 1,993 1,997

11,922 2.90 8,183 3.89 3,739 1.82 4,107 2,053 2,054

11,716 277 7,952 3.78 3,764 1.78 4,225 2,114 2,111

11 342 2.62 7,669 3. 54 3,673 1.71 4,322 2,169 2,154

Extrapolated trends (assume a stationary rate
for men, increasing rate for wamen) Projected

: 11,360 2.68 7,500 3.54 3,860 1.82 4,242 2,119 2,123
1981 11,870 2.72 7,740 3.54 4,130 1.89 4,369 2,185 2,184
1988 .. ..iiviii e 12,090 2.75 7,800 3.54 4,290 1.96 4,394 2,204 2,190
1989 ...ciniennninnn 12,390 2,79 7,890 3.54 4,500 203 4,445 2,230 2,215
1990 ........iilnn 12,740 2.82 8,020 3.54 4,720 2.10 4,513 2,266 2,247
1991 ...l 13,050 2,86 8,120 3.54 4,930 217 4,569 2,294 2,275
1892 ...l 12,610 2.89 7,770 3.54 4,840 224 4,356 2,194 2,162
1993 ...t 12,710 2.93 7,760 3.54 4,950 2.3 4,332 2,192 2,140
1994 .....iiiiiiaen, 12,700 2.97 7,660 3.54 5,040 238 4,283 2,164 2,119
1995 ... 12,300 2.99 7,340 3.54 4,960 2.43 4,113 2,073 2,040

NOTE: The exirapolated trends apply assumplions about degree preduction to Censug population projections.

SOURCES: National Research Coungil, Bureau of the Census, and Nalional Science Foundation

Table 17. Science doctorates per
thousand U.S. 30-year-olds in 1995
required to equal 1985 degree

produchnn
Men and wgmen -
r;ambmed Men quen
2. E 5.0 0.5
28 4.5 1.0
2.8 4.0 1.5
2.8 3.7 1.8
28 3.5 2.0
28 3.0 25

1 1985 rate.
SOURCE: National Science Foundation
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earned 1.3 science doctorates per
thousand, fewer than for U.S.
women and less than the 3.1 per
thousand for whites. Including mi-
ﬂorifies who are non- U S, i‘iﬁZEI"lS
flgurES nearly doubles the science
doctorate participation rate, raising
lt to 2.4 per thousand, only slightly

ess than the 2.6 per thousand for
U,S citizens,

62

In the year 1995, the number of
minority 30-year-olds will be higher
in absolute numbers than it was in
1985, while the number of whites
will be slightly less. Hence, the pro-
portion of minorities among 30-year-
olds will increase from about 15 per-
cent to 18 percent. Raising the par-
ticipation of native-born U.S. minor-
ity students to the 1985 level for the
population overall by 1995, which
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would require a substantial increase,
would add 1,000 science doctorates,
a 9-percent increase for the total ex-
pected if 1985 overall participation
rates continued unchanged through
1995, or an 8-percent increase under
the scenario of i mc:reasmg rates that
was presented in table 16.

Foreign graduate students con-
tinue to increase in numbers, but
more slowly than in the late seven-
ties, The current growth in enroll-
ment of foreign graduate students in
the sciences (1.8 percent between
1983 and 1984) is below the overall

average rate of 7.3 percent from 1977
to 1984. If the increase in awards to
foreign citizens were to continue at
the relatively high rate of 7 percent a
year, they would account for 6,100
science doctorates in 1995, Their
share of the projected doctorates in
that year could be above 30 percent,
compared to their 22 percent share
in 1985. The more moderate rate of
increase observed recently, however,
2 percent a year, would sustain their
present proportion of all science
doctorates under the scenario con-
sidered here,

‘ Table 18. Engineering doctorates awarded per thousand U.S.

actual 1970-85 and extrapolated to 1995

engineering
doctorates

The number of engineering docto-
rates awarded to U.S. citizens was
nearly 50 percent lower in 1985 than
in 1970, despite slight increases in
the number earned during the last
two years. The number of 30-year-
olds in the population increased by
about 74 percent during this time
(table 18). Degrees awarded to men

population by sex:

Q
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- o ) B - 30-year-old U.S.
population
Engmeermg dactarates to U.S. citizens (thousands)
Total Men Women )
Year (Number) | (per 000) (Nurnber) l (pEr DDO) {Number) | (per 000) Total Men Women
Actual

2,514 1.01 2,503 E.DS 11 0.01 2,488 1,232 1,256

2,418 .92 2,415 1.85 3 .00 2,632 1,306 1,326

2,330 .83 2,314 1.67 16 .01 2,795 1,388 1,407

2,142 .67 2,121 1.34 21 01 3,178 1,579 1,599

1,752 .58 1,734 1.16 18 .01 3,008 1,492 1,516

1,716 .58 1,684 1.14 32 .02 2,966 1,473 1,493

1,557 .53 1,623 1.05 34 .02 2913 1,452 1,461

1,472 a7 1,430 72 42 .02 4,000 1,999 2,001

1,244 33 1,23 .66 13 .01 3,721 1,855 1,866

1,293 .35 1,254 .68 39 .02 3,734 1,857 1,877

1,255 .34 1,191 64 .64 .03 3,737 1,860 1,877

1,170 .30 1,117 .58 53 .03 3,886 1,935 1,951

1,169 .29 1,095 .55 74 .04 3,990 1,993 1,997

1,173 .29 1,090 53 83 .04 4,107 2,053 2,054

1,240 .29 1,151 .54 89 .04 4,20 2,114 2,111

1 279 .30 1,160 .53 119 .06 4,322 2,169 2,154

i Extrspalated trends (assume a statmnary rate )
for men, duublmgpf rate far wamen) PFD]EG(ECI

36 1 250 0.29 1,120 0.53 130 D DS 4,242 2;119 2,123
1,290 .30 1,160 .53 130 .06 4,369 2,185 2,184

1,300 .30 1,170 .53 130 .06 4,394 2,204 2,190

1,340 30 1,180 .53 160 .07 4,445 2,230 2,215

1,360 .30 1,200 .53 160 a7 4,513 2,266 2,247

1,400 31 1,220 .53 180 .08 4,569 2,294 2,275

1,350 oy 1,160 .53 190 .09 4,356 2,194 2,162

1,370 32 1,160 .53 210 10 4,332 2,192 2,140

1,380 a3z 1,150 .53 230 1 4,283 2,164 2,119

1,340 ) 33 111,(39 .53 240 12 4,113 2,073 2,040

NOTE: The extrapolated trends apply assumplions about degree production fo Census population projections.
SOURCES: Nationa! Academy of Sciences, Bureau of the Census, and National Science Foundation
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accounted for all the decline, drop-
ping from 2,503 in 1970 to 1,160 in
1985.

As in science fields, the long-term
general pattern of engineering doc-
torates in comparison to the popula-
tlorl of U S 30 -yeat- -olds has been

US men in engmeenng, howaver,
have increased for two successive
years (compared to continuing de-
creases for U.S. men in sciences),
and doctorates to U.S. women in en-
gineering have continued to increase
(compared to the small decline in
sciences). Women earned a total of
119 engineering doctorates in 1985,
up from 11 in 1970.

Because of the smaller numbers of
doctorates in engineering, the dis-
cussion of “rates” here will express
degrees in relation to one hundred
thousand persons in the population
rather than to one thousand per-
sons. Although the rate for women
has increased to 6 degrees per one
huﬂdred thousand U S 3D-year=ald

the rate for men (53 per one hundred

thousand). Rates for both sexes in
engineering are much lower than the
rates for women and men in the sci-
ences, which are 1,7 and 3.5 per
thousand, respectively (equiv-
alently, 170 and 350 per one hundred
thousand).

If it is assumed that the current
participation rate for men remains
steady and that the rate for women
doubles the 1985 rate, increasing to
12 per one hundred thousand 30-
year-olds, engineering doctorate
production for U.S. citizens would
exceed the 1985 level throughout the
next decade. Even so, the projected
1995 number would be 46 percent
less than the level was in 1970.

Minority and foreign citizen par-
ticipation. The participation rates for
minorities in engineering doctorates
are higher than those of U.S. citizens
overall, if foreign citizens in this
country on permanent visas are in-
cluded with U.S. citizens. In 1985,
U.S. and non-U.S. citizens who
were minorities earned 5 engineer-
ing doctorates per one hundred
thousand BD-year olds cgrﬂpared to
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Sand for the tntalU 5 population If
the numbers of mm@ntlgs earning
doctorates, the participation drops
below 2 engineering doctorates per
one hundred thousand minority 30-
year-olds. The high number of Asi-
an-Americans on permanent visas
who received engineering docto-
rates in 1985 (over 280) raised the
participation rates for engineering
doctorates above those that would
have been expected if rates for mi-
norities equalled rates for other pop-
ulation groups.

If foreign citizens’ participation in
engineering doctorates were to in-
crease at the average annual rate of 2
percent, foreign citizens would earn
2,100 doctorates in 1995, They would
outnumber U.S, citizen doctorates
by a ratio of 3 to 2, more than they do
at present. A lesser annual increase
of 1 percent would result in 1,900
engmeenng doctorates to foreigners
in 1995 and would maintain their
current majority (57 percent of all
doctorates) assuming a continuation
of the increases considered earlier
for U.S, citizens.
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appendix a

technical

10les

This report presents statistics from
several data sources. The following
are primary references used for ma-
jor portions of the analysis:

Section

1.

Source

Annual Census of Foreign Students, Institute of
International Education (IIE)

Fall Enrollment and Compliance Report, and
Degrees and Other Formal Awards Conferred,
Center for Education Statistics (CES), Department
of Education

Survey of Graduate Science and Engineering
Students and Postdoctorates (GSESP), NSF

Survey of Earned Doctorates, NSF

Survey of Graduate Science and Engineering
Students and Postdoctorates (GSESP), NSF

Several NSF data bases analyzed in the special
report, Foreign National Scientists and Engineers in
the U.S. Labor Force, 1972-1982, by Michael G.
Finn, Oak Ridge Associated Universities, June
1985

Scientists and Engineers From Abroad, NSF, based on
data of the Immigration and Naturalization

Date range
of statistics

1955-85

1976-82

1977-84
1960-85

1979-85

1972, 1982

1966-79
and
1982-84
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Essential features of the primary
ditional technical information on
surveys conducted by the National
Science Foundation (NSF) is avail-
able from the Division of Science Re-
sources Studies, NSF. Other non-
NSF sources should be consulted
directly.

annual census of
foreign students

Annual surveys requesting infor-
mation on foreign students are sent
to all 2- and 4-year institutions with
regional accreditation listed in the
Education Directory: Colleges and Uni-
versities of the Department of Educa-
tion. Numbers of institutions sur-
veyed and response rates are sum-
marized in table B-1. Response rates
by type of institution and data ele-
publication series, Open Doors, pub-
lished by the Institute of Interna-
tional Education (IIE), 809 United
Nations Plaza, New York, New York
10017,

Institutions are requested to re-
port as a foreign student anyone
who is enrolled for courses in the
United States who is not a citizen
resident). Resident aliens, those
holding “green cards,” are not to be
included in counts of foreign stu-
dents. Countries included in IIE re-
gions are shown in table A-1.
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Table A-1. World regions and countries used to report data from Annual Census of Foreign Students hy the Institute of

International Education

AFRICA Sierra Leone Martinique OCEANIA

Togo Netherlands Antilles
Eastern Afrlca Trinidad & Tobago Australia & New Zealand
Burundi Turks & Calcos Islands Australia
Comoros EUROPE Windward Islands New Zealand
Djibouti Dominica
Ethiopla Eastern Europe Grenada Paclfic Ocean Island Areas
Kenya Albania St. Lucia Cook Islands
Madagascar Bulgaria 5t. Vincent Fiji
Malawi Czechoslovakia French Polynesia
Mauritius German Central Amerlca Kiribati
Mozambigue Democratic Republic Balize Nauru
Réunion Hungary Costa Rica New Caledonia
Rwanda Poland El Salvador Niug
Seychelles Romania Guatemnala Norfolk Island
Somalia U.S.5.R Honduras Pacific Islands,
Tanzania Yugoslavia Mexico Trust Territory of the
Uganda Nicaragua Papua New Guinea
Zambia Western Europe Panama Solomon islands
Zimbabwe Andorra Tonga

Austria South America Tuvalu
Central Africa Belgium Argentina Vanuatu
Angola Denmark Bolivia Wallis & Futuna Islands
Cameroon Faroe Islands Brazil Western Samoa
Central Altican Republic Finland Chile
Chad France Colombia
Congo Germany, Ecuador SOUTH AND EAST ASIA
Equatorial Guinea Federal Republic of Falkland Islands
Gabon Gibraltar French Guiana East Asla
San Thomas and Prince Islands Greece Guyana Chira
Zaire leeland Paraguay Hong Kong

Ireland Peru Japan
North Africa Italy Suriname Korea, Democratic
Algeria Liechtenstein Uruguay People’s Republic of
Canary Islands Luxembourg Venezusla Korea, Republic of
Egypt Malta Macao
Libya Monaco Mangolia
Morocco Netherlands MIDDLE EAST Taiwan
Sudan Norway
Tunisia Portugal Bahrain South Central Asia
Western Sahara San Marino Cyprus Afghanistan

Spain Iran Bangladesh
Southern Africa Sweden Iraq Bhutan
Botswana Switzerland Israel India
Lesotho United Kingdom Jordan Maldives, Republic of
Namibia Vatican City Kuwait Nepal
South Africa Lebanon Pakistan
Swaziland Oman Sikkim

LATIN AMERICA Qatar Sri Lanka
West Africa Saudi Arabia Tibel
Benin Caribbean Syria
Bourkina Fasso Bahamas Turkey Southeast Asia
Cape Verde Barbadas United Arab Emirates Brunei
Garnbia Cayman Islands Yemen Arab Republic Burma
Ghana Cuba Yemen, People'’s Cambodia
Guinea Dominican Republic Democratic Republic of Indonesia
Guinea-Bissau Guadeloupe Laos
Ivory Coast Haiti Malaysia
Liberia Jamaica NORTH AMERICA Philippines
Mali Leeward Islands Portuguese Timor
Mauritania Anguilla Bermuda Singapore
Niger Antigua Canada Thailand
Nigeria British Virgin Islands Vietnam
St. Helena Montserrat
Senegal - St. Kiits-Nevis

SOURCE: Open Doors; 1584/85, Institute of Intemational Education, 809 United Nations Plaza, New York, N.Y, 10017
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compllance report
and degrees and
other formal
awards conferred

Surveys of students and recipients
cnf earned degree.a are part of the

tion Survey (HEGIS) sent to all 2—
and 4-year institutions with regional
accreditation by the Center for Edu-
cation Statistics (CES), Department
of Education. These surveys have re-
quested citizenship status on a bien-
nial basis since 1976.

Institutions are requested to re-
port as nonresident aliens all per-
sons who are not citizens of the Unit-
ed States and do not have the right to
remain indefinitely. Resident aliens
who are not citizens or nationals of
the United States but have been law-
fully admitted for permanent resi-
dence are to be reported together
with U.S, citizens.

survey of graduate
science and
engineering
students and
postdoctorates
(GSESP)

Data from the fall Survey of Grad-
uate Science and Engineering Stu-
dents and Postdoctorates (GSESP)
represent all academic institutions in
the United States which granted
doctorate- or master’s-level degrees
in any science or engineering (S/E)
field. Institutions include data for
their branch campuses, affiliated re-
search centers, and separately
organized components such as med-
ical or dental schools, schools of
nursing, public health, etc. The final
1985 survey universe consisted of

530 reporting units at 414 institu-
tions. Of these, 440 reporting units
were associated with 324 doctorate-
granting institutions and 90 repre-
sented master’s-granting institu-
tions. Only 22 failed to respond.
Within the responding institutions,
609 departments required total im-
putation and 649 required partial im-
putation (table A-2).

Institutions are requested to count
as a foreign student any individual
who has not attained U.S. cit-
izenship, whether nonresident alien
or holding a permanent visa; appli-
cants for U.S. citizenship are consid-
ered as foreign until the date their
citizenship becomes effective.

Additional information and de-
tailed data are available from:

Science and Engineering Educa-
tion Sector Studies Group

Division of Science Resources
Studies

National Science Foundation

1800 G Street, N.W., Room
L-602

Washington, D.C. 20550

(202) 634-4673

survey of earned
doctorates

The Survey of Earned Doctorates
has been conducted annually by the
National Academy of Sciences for
the NSF and other Federal agencies
since 1957, Information from this
survey becomes part of the Docto-
rate Records File, which includes
over 780,000 records for doctorates
awarded since 1920 by regionally ac-
credited universities and colleges.
Doctoral degrees such as the Ph.D,
or C.Sc. are included in these sur-
veys, but first-professional degrees
such as the ].D. or M.D. are not,
Approximately 95 percent of the an-
nual cohort of doctorate recipients
respond to the questionnaire dis-
tributed to individuals through the
cooperation of the Graduate Deans.
Partial data from public sources are
added to the file for nonrespond-
ents. The data for a given year in-
clude all doctorates awarded in the
12-month period ending on June 30
of that year.

Table A-2. Imputation for nonresponse at doclorate-granting institutions
by clllzenshlp 1985

Foragn

Total United STate?

Full- tlme graduata students cirrsscsseacasrraresees | 249,666 183,557 EE 109
Numberimputed ............ociiivininninnsns 13,355 8,671 4684
Percentimputed ..............oiiiiviniinnnns 5.3 47 7.1

Science/engineering postdoctorates ............... 22,691 - 13,732 7 78,959
Numberimputed ................c.covvivnennnss 1,847 1,235 612
Pércentlmputed 8.1 9.0 6.8

SOURCE: Nafional Scierce Foundation
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Respondents who are non-U.5.
citizens are asked to report visa sta-
tus and country of citizenship. Per-
sons on both permanent (immi-
grant) and temporary visas are
included in totals of foreign recip-
ients. Countries included in regions
for the Survey of Earned Doctorates
are shown in table A-3.

The number of S/E doctor’s de-
grees reported by the Survey of
Earned Doctorates differs slightly
from that reported by CES both be-
cause of the different suppliers of the

data and because of differences in
field classification systems. In addi-
tion, the NSF data on total degrees
are restricted to research doctorates
while those of CES may include non-
research doctorates. Because the
CES survey includes information on
bachelor’s, master’s, and doctor’s de-
grees, that source is appropriate for
studying relationships among de-
gree fields at different levels. The
Survey of Earned Doctorates is bet-
ter suited for describing the charac-
teristics of doctorate recipients. The

differences between the two data se-
ries have been generally consistent
over the 1960-85 period.
Additional information and de-
tailed data are available from:
Science and Engineering Eduia-
tion Sector Studies Group
Division of Science Resources
Studies
National Science Foundation
1800 G Street, N.W., Room
L-611
Washington, D.C. 20550
(202) 634-4787

Table A-3. World regions and countries uaed fo repoit daia from Survey of Earned Doctorates

by the ¥3tinnal Science Foundation

CANADA
MEXICO AND CENTRAL AMERICA

British Honduras

Costa Rica

El Salvador

Guatemala

Honduras

Mexico

Nicaragua

Panama

Central America, Unknown

CUBA AND ISLANDS

Bahamas

Barbados

Sermuda

Cuba

Dominican Republic
Guadeloupe

Haiti

Jamaica

Martinique
Netherlands Antilles
Trinidad and Tobago
Carribean Islands, Unknown

SOUTH AMERICA

Argentina
dolivia

Brazil

Chile
Colombia
Ecuador
French Guiana
Guyana
Paraguay

Peru

Surinam
Uruguay
Venezuela
South America, Unknown

Q
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EUROPE, NORTHERN

Denmark

England

Finland

lceland

Ireland, Morthern
Irelang, Republic of
Ireland, Unspecified
Norway

Scolland

Sweden

Wales

Northern Europe, Unknown

EUROPE, CENTRAL

Austria

Germany, Wast

Germany, Unspecified
ltaly

Liechtenstein

Malta

Central Europe, Unknown

EUROPE, EASTERN

Albania

Bulgaria

Czechoslovakia

Greece

Hungary

Poland

Romania

USSR, Esionia, Latvia and Lithuania
Yugoslavia

Easiern Europe, Unknown

EUROPE, WESTERN
Andorra

Belgium

France

Gibraltar

63

Luxer-lLiourg

Netherlarirls, The

Paoriugal

Spain

Svitzerland

Western Europe, Unknown

ASIA, EASTERN

Burma

China, Peoples Republic of
China, Republic of (Taiwan)
China, Unspecified

Fiong Kong

Japan, Okinawa and Ryukyus
Khmer Republic

Korea, North

Korea, Republic of

Korea, Unspecified

Laos

Macao

Malaysia

Mongelian People’s Republic
Singapore

Thailand (Siam)

Viet-Nam

Easlern Asia, Unknown

ASIA, WESTERN

Afghanistan
Bahrain

Bhutan

Cyprus

India

lran

Iraq

Igrael

Jordan

Palestine

Kuwait

Lebanon
Maldives, Republic of
Muscat and Oman
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Table A-3. World regions and countries used to report data from Survey of Earned Doctorates

by the National Science Foundation—Con.

Nepal
Bangladesh
Pakistan (1971 and after)

Pakistan (before 1971 and unspecified)

Qatar

Saudi Arabia

Sikkim

Sri Lanka (Ceyion)
Syrian Arab Republic
Turkey

United Arab Emirates
Yemen Arab Republic
Yemen, Paoples Republic of
Yemen, Unspecified
Wastern Asia, Uriknown

AUSTRALASIA

Australia

Brunei

Fiji

French Austral Lands
French Polynesia
Indonesia, Republic of
Nauru

New Caledonia

New Guinea, Northeast
New Zealand

Papua

Philippines, Republic of the
Solomon Islands
Tonga

Western Samoa
Australasia, Unknown
Lesotho

Malagasy Republic (Madagascar)
Malawi

Mauritius

Mozambique

Rhodasia

Rwanda

Seychelles

South Africa, Republic of
South West Africa (Namibia)
Swaziland

Tanzania

Uganda

Zaire, Democratic Republic of
Zambia

South Africa, Unknown

WEST NORTH AFRICA

Algeria
Camaroon
Dahomey
Equatorial Guinea
Gambia, The
Ghana

Guinea

lvory Coast
Liberia

Mali

Mauritania
Morocco

Niger

Nigeria
Portuguese Guinea
Senegal

Sierra l.eone
Spanish Sahara
Togo

Tunisia

Upper Voita

Wast North Africa, Unknown

EAST NORTH AFRICA

Arab Republic of Egypt
Cantral African Republic

Chad

Ethiopia

French Terr. of Afars and Issas
Libyan Arab Republic

Sudan, The
East North Africa, Unknown

SOUTH AFRICA

Angola

Botswana

Burundi

Congo, Peoples Republic of
Gabon

Kenya

SOURCE: Mational Research Coungil
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Table B-1. Institutions reporting foreign students and number of

foreign studenis reported: 1954/55 to 1985/86

o i | ) Insti- TﬁsﬂQ Number Percent
tutions Percent tutions Percant of change
Insti- Insti- reporting | reporting | reporting reporting foraign from
Academic tutions tutions Percent foreign foreign no foreign | no foreign | sludents previous
year surveyed | responding respgndlng students students students students reported year
1954/55 ,............. . 2,855 2,642 92.5 1,629 61.7 1iD1'7:‘3 38.3 34,232 NA
1955/56 ............... 2,970 2,615 88.0 1,630 62.3 985 37.7 36,494 6.6
1956/57 .. ...ovvvunenns 2,956 2,718 91.9 1,734 63.8 984 36.2 40,666 11.4
1957/58 ....ooviinnnnss 2,864 2,528 88.3 1,801 71.2 727 28.8 43,391 6.7
1958/59 . .............. 2,955 2,485 a4.1 1,680 67.6 BO5 324 47,245 8.9
1959/60 ............... 3,008 2,520 83.8 1,712 67.9 808 321 48,486 2.6
1860/61 ............... 2,952 2,539 86.0 1,666 65.6 873 34.4 53,107 9.5
1961/62 ...........,... 2,966 2,499 84.3 1,798 71.9 701 28.1 58,086 9.4
1962/83 ............... 2,876 2,463 85.6 1,805 73.3 658 26.7 64,705 11.4
1963/64 ............... 2,871 2,441 85.0 1,805 73.9 * 636 26.1 74,814 15.6
1964/65 ............... 2,556 2,293 89.7 1,859 B1.1 434 18.9 82,045 9.7
1965/66 ......vvvvnnses 2,634 2,240 85.0 1,755 78.3 485 21.7 82,709 8
1966/67 ............... 2,615 2,211 B84.6 1,797 81.3 414 18,7 | 100,262 21,2
1967/68 ............... 2,743 2,214 80.7 1,827 825 387 17.5 | 110,315 10.0
1968/69 ............... 2,835 2,168 76.5 1,846 85.1 322 14.9 | 121,362 10.0
1969/70 ............... 2,859 1,999 69.9 1,734 86.7 265 13.3 | 134,959 11.2
1970/71 ......ooen...s. 2,729 1,940 711 1,748 90.1 192 9.9 144,708 7.2
1971/72 ............... 2,690 1,815 67.5 1,650 90.9 165 9.1 140,128 -3.2
1972773 2,289 1,619 70.7 1,508 93.1 111 6.9 146,097 4.3
1973/74 ............... 2,112 1,434 67.9 1,359 94.8 75 52 | 151,066 3.4
1974/75 ............... 3,085 1,908 61.8 1,760 92.2 148 7.8 | 154,580 2.3
1975/76 .......ovvvnns 3,085 2,261 73.8 2,093 926 168 7.4 | 179,344 16.0
1976/77 ....ovviinnn 3,016 2,524 83.7 2,294 90.9 230 8.1 203,068 13.2
1977778 ............... 3,053 2,738 89.7 2,475 90.4 263 9.6 | 235,509 16.0
1978/79 ............... 3,127 2,752 88.0 2,504 91.0 248 9.0 | 263,938 121
1979/80 ............... 3,186 2,950 92.6 2,651 89.9 299 10.1 286,343 8.5
1980/81 ............... 3,205 3,030 94,5 2,734 90.2 296 9.8 | 311,882 89
19681/82 ............... 2.862 2,693 94.1 2,454 91.1 239 8.9 | 326,299 4.6
1982/B3 ............... 2,849 2,795 98.1 2,529 80.5 266 9.6 | 336,985 3.3
1983/84 ............... 2,844 2,766 97.3 2,498 90.3 268 9.7 | 338,894 6
1984/85 ............... 2.833 2,766 97.6 2,492 90.1 274 99 | 342,113 9
1985/86 ............... 2,902 2,803 i 96.6 2,507 89.4 296 10.6 | 343,777 5
NOTE: NA - not applicable,
SOURCE: Open Doors, Institute ol International Education, 809 United Nations Plaza, New York, N.Y. 10017
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Table B-2. Region of origin of foreign students in the United States:
1954/55 to 1985/86

Laiin | Middle | North South and
Academic year Total' | Alrica | Europe | America| East | America | Oceania [ East Asia
Number

1954/55 . .........0nns 34,190 1,234 5,205 8,446 | 4,079 4,714 337 10,175
1955/56 .............. | 38,468( 1,231 5,504 8,474 | 4,239 5,042 353 11,625
1956/57 ....... s 40,599 | 1,424 6,005 9,110 4,763 5,444 424 13,429
1957/58 .............. | 43,314| 1,515| 6,837 9,212 5,115 5,354 495 14,786
1958/59 ...,.......... | 47,156| 1,735, 6,606 10,249| 5,956 5512 612 16,486
1959/60 .............. 48,393 1,959 6,392 9,428 6,477 5,761 568 17.808
“960/61 .............. | 83,029| 2,831 6,702 9,626| 7,096 6,128 658 19,988
381/é2.............. | 57,958| 3,930 6,833 9,915 7,394 6,639 796 22,451
162/63 ...... . 4,996 7,923| 11,021| 7,887 7,089 948 24,728
1963/64 ... sasersas 6,144 | 9,348| 12,882 8,980 8,548 1,080 27,682
1964/65 ....... ceraas .| 81,840| 6,855| 10,108 13,657 9,977 9,338 1,265 30,640
1965/66 .,............ | 82,562| 6,896) 10,226 13,998| 9,895 9,851 1,325 30,371
1966/67 ... . 2 7.170] 14,2071 18,182 |11,401| 12,230 1,635 34,999
1967/68 .............. 859 | 6,901 | 15556 21,908|11,803| 12,236 1,683 38,672
1968/69 .............. | 118,237 | 6,979 16,453} 23,438|12,338| 12,948 1,869 44,212
1969/70 .............. | 130,925 | 7,607 18,524 | 24,991 |13,278| 13,415 2,077 51,033
197071 .............. | 142,366 | 8,734| 18,306 | 29,300|14,840| 12,732 1,995 56,459
1971772 .. .... Leeeeee. | 136,242 9,592 16,219 28,832(14,651| 10,541 2,13 54,276
1972/73 .............. | 140,820 | 11,465 | 16,296 | 28,383| 16,278 9,805 2,107 56,486
1973/74 .............. | 145,463 | 12,937 | 15,539 30,276 18,381 8,883 2,375 57,072
1974775 vc..... | 152,060 18,400 | 13,740 | 26,270 |23,910| - 8,630 2,650 | 58,460
1975/76 ............ 178,560 25,290 | 14,400 29,280 32,590 9,720 2,740 64,540
1976/77 ..........7... | 202,880 | 25,860 | 16,700 | 37,240|38,420| 11,420 3,150 70,020
1977778 ... 235,410 | 29,560 19,310 38,840(57.210| 12,920 3,810 73,760
1978/79 ............ 263,750133,990| 21,690 | 41,120|70,430| 15520 4,150 76,850
1979/80 .............. | 286,170 | 36,180 | 22,570 | 42,280(83,700| 15,570 4,140 81,730
1980/81 .............. | 311,640|38,180| 25,330| 49,810|84,710| 14,790 4,180 94,640
1981/82 .............. | 326,020 | 41,660 | 28,990 55,360|74,390| 15,460 4,000 106,160
1982/83 .............. | 336,610 42,690 31,570 | 56,810(67,280| 14,570 4,040 119,650
1983/84 ..... 338,590 | 41,690 | 31,860| 52,350|60,660] 15,670 4,090 132,270
1984/85 cesaseae. | 341,840139,520( 33,350 ( 48,560 (56,580 15,960 4,190 143,680
1985/86 .............. | 343,780 | 34,190 | 34,310| 45,480|52,720| 16,030 4,030 156,830

Continued on next page
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Table B-2. Region of origin of foreign students in the United States:
1954/55 to 1985/86—Con.

Latin | Middle | North South and
Academic ysar Total Africa | Europe |America | East |America | Oceania | East Asia
Parcent distribution

1954/55 .............. 100.0 3.6 15.2 24.7 11.9 13.8 1.0 29.8
1955/86 .............. 100.0 3.4 16.1 23.2 11.6 13.8 1.0 31.9
1956/57 . ..........uvs 100.0 35 14.8 224 11.7 13.4 1.0 3341
1957/58 .............. 100.0 3.5 15.8 21.3 11.8 12.4 1.1 341
1958/59 .............. 100.0 3.7 14.0 21.7 12.6 11.7 1.3 35.0
1959/60 .............. 100.0 4.0 13.2 19.5 13.4 11.9 1.2 36.8
1960/61 .............. 100.0 53 12.6 18.2 13.4 11.6 1.2 37.7
1961/62 .............. 100.0 6.8 11.8 17.1 12.8 11.5 1.4 38.7
1962/63 .............. 100.0 7.7 12.3 171 12.2 11.0 1.5 38.3
1963/64 .............. 100.0 8.2 125 17.3 12.0 11.4 1.4 37.1
1964/65 .............. 100.0 8.4 124 16.7 12,2 11.4 1.5 374
1965/66 .............. 100.0 8.4 12.4 17.0 12,0 11.9 1.6 36.8
1966/67 .............. 100.0 7.2 14.2 18.2 11.4 12.3 1.6 35.1
1967/68 .............. 100.0 6.3 14.3 20.1 10.9 11.2 1.5 35.5
1968/69 .............. 100.0 5.9 139 19.8 104 11.0 1.6 37.4
1969/70 .............. 100.0 58 141 19.1 101 10.2 1.6 39.0
1970/71 ... oiveeenns 100.0 6.1 12.9 20.6 10.4 8.9 1.4 39.7
1971772 . ...coovvet 100.0 7.0 11.9 21.2 10.8 7.7 1.6 39.8
1972/73 ........c..... 100.0 8.1 11.6 20.2 118 7.0 1.5 401
1973/74 ,............. 100.0 8.9 10.7 20.8 12.6 6.1 1.6 39.2
1974/76 .............. 100.0 12.1 9.0 17.3 15.7 57 1.7 384
1975/76 100.0 14.2 8.1 16.4 18.3 5.4 1.5 36.1
1976/77 ... 100.0 12.7 8.2 18.4 19.0 5.6 1.6 34.5
1977778 ....cccvv vt 100.0 12.6 8.2 16.5 24.3 55 1.6 31.3
1978/79 .............. 100.0 12.9 8.2 15.6 26.7 59 1.6 29.1
1979/80 .............. 100.0 12.6 7.9 14.8 29.2 54 1.4 28.6
1980/81 ... 100.0 12.3 8.1 16.0 27.2 4,7 1.3 304
1981/82 .............. 100.0 12.8 8.9 17.0 22.8 4.7 1.2 3286
1982/83 .............. 100.0 12.7 9.4 16.9 20.0 4.3 1.2 35.5
1983/84 .............. 100.0 12.3 9.4 155 17.9 4.6 1.2 39.1
1984/85 .............. 100.0 11.6 9.8 14.2 16.6 4.7 1.2 42.0
1985/86 .............. 100.0 9.9 10.0 13.2 15.3 4.8 1.2 45.6

'Totals here are siightiy ress than tofals in source; source lotals inelude students classified as stataless and of unknown origin.

SOURCE: Open Doors. Instifute of International Education, 809 United Nations Plaza, New York. N.¥ 10017
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Tahle B-3. Mamr fields of sludy for fureagn students: selected years

- - Acadamic yaar o
1954/55 | 1959/60 | 1964/65 | 1060/70 | 1975/76 | 1979/60 | 1984/85 | 1986/86

Field of study

Number of iareign sludents

Tolal, all flelds ............ e eaaseareaaeas 34,232 48 485 82,045 | 134,959 179 340 | 286,340 342 11D :343,750
Agriculiure ... ... i 1,199 1,615 3,211 3,667 5.27(3 8,750 7540 7,400
Business and management e 2,953 4,114 7116 15,587 28,670 46,960 64,930 64,970
Education ..................c.oou.. s 1,457 2,483 3,999 7,779 9,790 12,340 12,140 11,680
Engineering ......coovvrvrrnennrinirnninsinnenns 7,618 11,279 18,084 29,731 42,000 76,950 75,370 74,580
Fine and applied arts e basessarrraararasaaaaas 1,997 2417 3,946 6,297 8,320 14,350 18,210 17,780
Health sciences ........... . s o, 3,184 3,685 4,918 5,969 7,180 10,950 13,410 13,880
Humanities ................cccoieiiivineenn.., 5,502 6,829 12,137 20,211 15,030 11,340 21,150 22,230
Mathematics and campuler SCIFACES ....overrns. 436 1,015 2,670 4,400 9,060 15,390 35,630 35,910
Physical and lifescirnces ............c.cvieeetns 3,681 6,261 11,731 17,006 23,910 21,880 25,960 26,830
Soclalsclences ...........ccoovirvriiirrnnerans 5,041 6,782 12,609 17,272 20,730 22,530 27.210 27,210
Other ...t asenannass 566 482 607 597 9,380 12,600 3,360 3,150
Intensive English Ianguage e . .- —_ — —_ —_ — 12,170 17,260 18,060
Undeclared ............ccciiiiiiiiininnnn..s — —_ —_ — — 20,130 19.940 20,100
NOANSWESN . ....vv vt rrsvasrvrerrrnrnaronnanns 598 1,524 1,017 6,443 - — - —_

Percent distribution

Tolal, all fields .................... ... ... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Agriculiure ...........ciiii i i 3.5 33 3.9 27 29 341 22 22
Business and management ..... cees . 8.6 8.5 8.7 11.5 16.0 16.4 19.0 18.9
EBducation .............ccciiiiiiiiinniiennn.. 4.3 5.1 4.9 5.8 5.5 4.3 3.5 3.4
Engineering ............ 223 23.3 22,0 22,0 23.4 26.9 22,0 21.7
Fine and applied IS L.iss i 58 5.0 4.8 4.7 4.6 5.0 53 5.2
Health sciences ........ cees cees 9.3 7.6 6.0 4.4 4.0 38 39 4.0
Humanilies ............oiveiivivnvinnnssscnnes 16.1 14.1 14.8 15.0 8.4 4.0 6.2 6.5
Mathematics and camputer sclsﬁces 1.3 241 3.3 33 5.1 54 10.4 10.4
Physical and life sciences .......... e 10.8 12.9 14.3 12.6 13.3 7.6 7.6 7.8
Social sciences ...........c.c.iiiiiiiiiiean.n. 14.7 14.0 15.4 12.8 11.6 7.9 8.0 7.9
OlREF o i i 1.7 1.0 7 4 5.2 4.4 1.0 .9
Intensive Enghsh Ianguage .0 .0 .0 .0 .0 4.3 5.0 53
Undeclared ........... i .0 0 .0 .0 .0 7.0 58 5.8
Naanswer..i..i.im......, 1.7 3.1 1.2 4.8 .0 .0 .0 .0

SOURCE: Open Doors, Institule of International Education, 809 United Mations Plaza, New York, N.¥, 10017
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Table B-4. Distribution of academic level for foreign students by field of study:
selected years

Fleld of study’ - 1??%@‘:1'5\' él,(P,EE?E?QES) Number of
and year Undergraduate | Graduate | Other students reported
All fields
1963/64 ......ovviniininns 48.2 41.9 9.9 73,745
1969/70 ... . 47.4 45.3 7.3 128,516
1973/74 50.4 44.3 53 130,984
1979/80 58.1 36.2 57 150,878
1983/84 57.9 38.2 3.9 171,760
Agriculture
1963/64 ............0chnts 35.1 55.0 9.9 2,294
1969/70 ................ss 28.6 65.0 6.4 3,667
1973/74 .. oiiiiiiiiiina 27.9 67.3 48 3,688
1979/80 ....ovviviiiennnss 44.5 53.1 2.4 4,494
1983/B4 ... ...cciiiiiiin 36.5 624 1.1 5310
Business/management
1963/64 59.0 31.4 9.6 6,262
1969/70 ... 60.0 342 58 15,587
1973/74 ..... 65.1 327 2.2 18,983
1979/80 .... 64.2 33.6 2.2 23,968
1983/84 ......... 70.8 27.6 1.6 35,715
Educalion
1963/64 .................. 47.0 40.4 126 3,946
1969770 ...ovvvviinninnnns 44,2 50.0 5.8 7.779
1973/74 .. oviiiiininans 36.2 60.2 3.6 5,957
1979/80 ....oviiniiiiininns 41.4 56.7 1.9 7.161
1983/84 ............ouvhss 44.2 54.3 1.5 7,760
Engineering
1963/64 ..o 58.3 36.6 51 16,549
1969/70 .. ..vovvninininnns 48.5 47.8 3.7 29,731
1973/74 ........oiiiian 51.2 451 3.7 31,187
1979/B0 ....vviviinininnes 69.7 29.1 1.2 37,786
1983/84 ........o.vviniinn 58.5 40.4 1.1 42,045
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Table B-4. Distribution of academic level for foreign students by field of study:
selected years—Con.

Fleld of study' __ Academic lovel (Percentages) |\ iner of
and year Undergraduate | Graduate | Other | students reported
Health
1963/64 . 45.3 41.6 13.1 4,989
1969/70 ..., 51.4 39.9 8.7 5,969
197374 .............. 67.7 29.6 27 8,588
1979/80 58.2 39.5 23 5,926
1983/84 55.6 427 1.7 8,802
Humanities'
1963/64 .......... 52.0 28.7 19.3 14,602
1969/70 .........cvenun 55.1 29.4 15.5 26,508
197374 ......... 55.3 30.2 14.5 26,034
1979/80 .................. 63.0 323 4.7 14,297
1983/84 .......... 47.6 48.9 35 12,328
Bhysical/iife sciences’
1963/64 ceens 35,5 59.9 4.6 13,129
1969/70 ..... . 33.7 62.3 4.0 21,406
197374 ...oviviinnin.. 374 60.4 2.2 19,878
1979/80 .......... ....... 46.6 51.3 2.1 15,655
1983/84 .................. 50.8 47.8 1.4 32,945
Social sciences’
1963/64 .... 40.2 52.0 7.8 11,330
1869/70 .. 42.2 51.2 6.6 17,272
1973/74 ... 40.0 57.1 2.9 16,419
1979/80 ....... 44.5 53.0 25 15,144
1983/84 .. 62.9 28.7 8.4 7.378
Othar!
1963/64 .................. 76.1 4.2 19.7 644
1969/70 .................. 80.7 5.5 13.8 597
1973/74 e 80.6 11.9 7.5 520
1979/80 ..... 53.3 9.8 36.9 22,224
1983/84 61.6 18.5 19.9 19,477

! Field-of-siudy categories in this table are from 1963-1974 and ditfer from thase eurrenily in use. The Humanities calegory includes
data for architecture, fine arts, and liberal arts; PhysicaliLile Sciences includes math and compuler science; Social Sciences
ineludes hame econamics and law; and "Other” includes Intensive English students and those with undeclared lields, 1979/80 and
1983/84 survey dala have been adjusted to be compatible to theze categories.

SQURCE: Proliles: The Foreign Student in the United States, 1983/84. Institute of International Educatian, 809 United Nations Plaza,

New York, N.Y. 10017
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Table B-5. Fall enroliment of all students and nonresident aliens in institutions of higher education
by level and discipline division: 1976, 1978, 1980, and 1982

i — 1

Level and _— o6 | 1978 10 e’
selected Non- Non- Non- Non-
discipline All resident | Parcent All resident | Percent All resident | Percent All resident | Percant
divisions students | aliens | of lotal | students | aliens | of total | students | aliens | of total | students | aliens | of total

Undergraduate
Total, all fields .. | 8,524,614| 129,836

Agricullure ....... 136,472 1,871 1.4 126,872 2,37 19| 125,102 2,743 2.2 2 2 -

Biological scie 269,980 4,690 1.7| 252,777 5,056 2.0 233,293 5,268 23| 191,342 4,732 25
: g 384,469 24,374 6.3| 451,180| 233,081 7.3| b540,875| 38,526 7.1| 449,768| 32,301 7.2

Mathematics ..... 3 3 — 3 3 3 3 3 - 64,573 2,782 4.3

Physical sciences 124,548 3,503 28| 123,980 3,873 3.1 133,738 4,318 3. 115,765 4,124 3.6

Allothers ........ | 7,609,145| 95,398 1.3 7,745,433 | 110,958 1.4| 8,347,072| 139,765 1.7| 8,480,006} 149,931 1.8

15| 8,700,242| 155,339 1.8 9,380,080| 190,620| 2.0 9,301,454 193,870 2.1

Graduate

Total, all fields .. | 1,086,334| €6,308 6.1| 1,076,980 73,628 6.8 1,102,373| 86,170 7.8| 1,020,148 95,005 9.3
Agricullure ....... 15,510 2,983 19.2 16,923 3,402 20.1 16,516 3,513 21.3 2 2 —_
Biological sciences 42,746 3,226 7.5 41,785| 3,187 7.6 38,857 3,185 8.2 35,911 3,725 10.4
Engineering . ..... 58,706 13,469 229 57,123| 15,190 26.6 62,793| 18,056 28.8| "66,847| 20,5086 30.7
Mathematics ..... 3 3 - 3 3 -— 3 3 — 11,569 3,150 27.2
Physical sciences 35,153 5,182 14.7 35,279 5,641 16.0 36,046 6,288 17.4 35,086 7,155 20.4
Allothers ........ 934,219( 41,448 44| 925870| 46,208 50| 948,161{ 55,128 5.8| 870,735| 60,469 6.5

1Data for 1982 are incomplate but do includa 3,242 out of 3,327 institutions in the aggregate Unitad States,
2Data for agriculiure not collected in 1882,

1Data for mathematics not collected prior to 1982,

MNOTE: Nenresident aliens include only non-U.S, dfizens holding temporary visas,

SOURCES: Department of Education, Center lor Education Statistics; and Office for Givil Rights
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Table B-6. Engineering enroliments by program: fall 1983

- o Fﬁil—tima srludénls -
Uﬁdergraduates Graduates
Foreign as Foreign as
All Foreign a percent All Foreign a percent
Program students | nationals of lotal students | nationals of total
Total ................. 405,832 2435? ) 6.1 57,180 19,559 34.3
Aerospace ............. 14,115 546 3.9 1,804 569 3.5
Agricultural ............. 2,895 131 4.5 682 203 29.8
Architectural ............ 2,377 192 8.1 114 45 39.5
Bioengineering . . . . 3,747 101 2.7 979 150 15.3
Ceramic ............... 1,034 [ .6 248 46 18.5
Chemical ............... 33,215 1,478 4.4 6,108 1,848 30.3
Lo 38,857 4,665 12,0 7.688 3,045 39.6
Computer .............. 22,424 1,220 5.4 3,768 1,363 36.2
Electrical .. . . 106,240 7,675 7.2 13,243 4,474 33.8
Engineering science ..... 5,953 380 6.4 1,910 543 284
Environmental .......... 956 39 4.1 978 199 20.3
General ................ 56,112 2,080 a7 1,732 438 253
Industrial ............... 14,153 1,044 74 2,778 1,097 395
Marine ................. 2,847 135 4.7 712 249 35.0
Materials and metallurgy . 3,777 124 33 2,395 948 39.0
Mechanical ............, 71,459 3,654 5.1 8,621 3,343 338
Mining ................. 4,004 154 3.8 894 227 254
Nuclear ........ 2,071 77 3.7 1,050 373 16.0
Petroleum ............ 7,406 597 3.1 625 203 325
Pre-engineering ......... 8,944 457 5.1 - — —
Systems ............... 2,443 77 3.2 851 231 1741

SOURCE: Engineering & Technology Enroliments: Falf 1983, Engineering Manpower Commission of the American Assaciation of Engineering
Socielies, Inc., 1984
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Table B-7. Degree awards to nonresident aliens in science/engineering
fields by degree: 1976, 1979, 1981, and 1983

1976 ] eme ’ 1981 ) 1983
Seleeléﬁ 7 Non- Non- ' Non- T Non- T
di_s%il?liﬁﬁ All resident F'ercenl All rasident | Percent All resident | Percent All resident | Percent
7 diwsi@ﬁ?i ) students aligng 7«:;!}@}3! studen!ﬁsﬁ ) aliens | of total | students | aliens | of ioial | students | aliens | of total
7 - ) - Sachelar‘s - - T -
Total, all fields .. | 918,388] 15012| 16| 916347 | 17.831] 19| 931,683] 22573] 24| 997,268| 26894] 26

Science and
engineering ......

Agriculture
Biological
sciences .....
Computer/
Information
sciences
Engineering .. ..
Mathematics ...
Physical
sciences ... .,
Psychology ....

336,949

(]

327,043

9,740

3.0 329,871

12,89

332,038

19,309
54,100

5,570
45,473

15,816

21,225
49,546

=

[

23,134

48,794

479
887
376
4,760
364

693
445

1,736

21 21,886

1.8 43,168

4.3
7.7
3.1

15,081
74,092
10,932
3.0

1.0
1.6

23,610
40,783
100,321

616

20|

777
6,954
455

729
484
1,975

241

52

8.4
4.1

34
1.2
2.0

21,024

40,883

24,682
72,668
12,557

23,497
40,825
95,902

5.0
77
4.9

Social sciences

Total, all fields ..

Science and

Agriculture
Biological

Computer/
Information
sciences

Engineering . ...

Mathematics ...

Physical
sciences .....

Psychology ....

125,820

Mas(e;s

309,263

16,074 |

19,405 |

65| 204,182

22,057

7.5

300,561

61,089

7,197

8,443

14.5

58,188

9,660

16.6

61,853

3,311

6,569

1

559

408

315

3,492

300

637
193

293

725

464

465
3,952
472

706
163
1,498

18.2 4,003

6.8 5977

4,143
16,358
2,565

5,227
7,998
11,917

710

368

17.7

6.2

21.8
27.9
18.1

15.0
3.4
13.4

4,272

5,735

5,321
18,842
2,839

5,288
8,439
11,117

1,172
5,179
660
790
397
1,816

Social sciances

_ o ,,, o  Doclors s
Total, allfields .. |  33,787] 4,068] 120| 32664 3915] 120] 22839 4203] 128] 33.695] 4623 137

Science and
engineering ......
Agricuiture
Biological
sciences .....
Compuler/
Information
sciences
Engineering ....
Mathematics ...
Physical
sciences
Psychology . ...
Social sciences

2,997

16.3

3,125

244
2,789
853

3417
2,564

4,119

264

361

46
974
161
578

92
521

18.9
349
18.9

16.9
3.6

12,6

3,542

236
2,49
730

3,102
2,662

3,360

343

48
867
162

487
74

429

252
2,551
728

20.3
34.8
222

15,7
2.8

12.8

3,140
2,955
3,119

530

418

321

7.8

20.6
37.5
23.8

18.9
3.2
13.4

262
2,822
698

3,270
3,120
2,93

283

293

64
1,157
193
557
121
457

24.4
41.0
27.6

17.0
38.8
15.6

NOTE: Nonresident afiens include only these non-U.5. citizens holding temporary visas,

SOURCE: Department of Education, Center for Education Statistics, unpublished tabulations
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Table B-8. Distribution of primary sources of funds

1979/80, 1982/83, 1983/84, 1984/85, and 1985/86

Primary source

Percentage L::t'tcu:siﬁ students reéﬁfféd

of funds 1979/80 | 1982/83 | 1983/84 | 1984/85 | 1985/86

L - | 100.0 100.0 100.0 100.0 100.0
Personal and family ............. 63.1 €65.4 63.1 66.2 67.1
Home government .............. 13.7 13.6 13.3 12.0 11.1
Foreign private sponsor .......... 31 29 2.8 29 23
College or universily ............ 11.4 10.5 11.3 11.6 12.5
Employment.................... 20 25 25 2.1 2.0
U.S. Government .... 1.9 1.8 24 2.1 2.0
U.S. private sponsor 2.1 1.8 2.0 1.9 2.2
Other ......coivvnunsness 27 1.5 2.1 1.1 .8

SOURCE: Open Doors, 1979/80, 1982/83, 1983/B4, 1984/85, and 18B5/B6 edil, Instilute of Infernational Education, 809 United

Mations Plaza, New York, .Y 10017
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Tahle B-9, Sclence/engineerlng graduate students In all Institutions by fisld, citizenship,
ra;nlalfathnlu background, and enroliment status: 1000 and 1082-1085
i FULL TIME PART TIHE 1/
FIELD, CITIZENSHIP, AND _ - I S o )
RACIAL/ETHNIC BACKGROUND - - - N
1980 1982 1983 1584 1985 1980 1982 1983 1984 1985
TOTAL, ALL FIELDS: seousccccncsnaoensa.s (249,159 (255,297 (263,750 (267,451 269,319 (133,941 |143, 685 [149,€97 [159,364 (165,517
TOTAL us CITIZENS .......ovvsecsaeasa.|198,429 1197,374 {200,966 203,167 [200,490 = [1%.,190 138,119 [147,063 [153,391
LACK, NON=HISPANIC . 607 |777.225 [TT7)474 |7 7,618 7,176 | 5,020 | 6,100 | 7,005 | 7:254 | 7,355
AHER!J!;A ;NDIAN/ALASKAM RATIVE ..... 661 712 716 740 &6 254 bbb 446 424 379
1 SLANDER .+vvs:+ 5,657 6,460 7.456 8,477 2 830 3,678 4,200 4,845 5,822
. 22 | B,496 | 6,486 | 6,857 | &l72 430 | 3,830 .68 5,191 | 4,785
1 (169,171 |168,096 |166,580 (162,447 79 174 |102,410 1108,815 |111,474 |115.886
19,113 11,676 13,916 15,003 14,708 12,970 17,876 19,164
50,730 | 57,923 | 62,784 | 64,284 | 6B.829 - | 10,495 | 11,578 | 12,300 | 12|125
43,107 | 50,239 | 55,293 | 56,581 | 7,524 | 31,977 | 34,356 | 37,962 | 40,239 | 42,844
25,108 | 28,816 | 232,147 | 23,023 | 33,129 = | 30,569 | 33,173 | 35,330 | 37,861
472 518 66 710 725 458 625 753 B32 789
26 76 101 122 75 49 . 98 8 _ BB 5
1,506 1,419 1,759 2,210 2, 625 1,204 1,328 1,703 2,003 2,417
572 601 785 715 512 500 710 879 __ BA19
18,603 21,677 | 25,19 | 25,635 25 405 18,371 | 21,699 | 24.786 | 25,788 | 27,377
.929 526 | 3,640 | 3,571 | 3,514 = | 6,322 | 5,137 | 5,743 | "6.345
17,999 21 1423 | 23,046 | 23,558 | 24395 = | 3.7B6 | 4.789 | 4,909 | 4,383
206,052 (205,058 (208,557 |210,869 |211,796 |101,964 |109,330 |111,735 {119,125 |122.672
173,321 (168,558 |16B.319 |170,144 167,362 = [102,621 {104,946 |111.733 |115,530
6,135 s 706 €,808 6,208 E.{»ED 4,562 5,475 6,252 6,422 6,566
635 636 673 618 587 205 369 362 - 339 324
3,888 | 4,238 | 4,701 | 5,246 | 5,851 | 1,626 | 2,350 | 2.497 | 2,842 | 3,346
_&,350 4,895 5,701 6,082 5,942 1,978 3,330 3,973 4,312 3,966
130,878 137,494 |142,900 (140,945 (137,042 | 60,803 | 80.711 | 84,029 | 85.485 | 88,509
_ 27,435 | 14,589 | 8,036 | 10,345 | 11,489 - | 10,386 | 7,833 | 12.133 | 12,819
FO 32,731 &, 500 39,738 40,726 bb 435 = 6,709 6,789 7.392 7:143
PHYSI 22,918 24,040 25,213 25,874 26,720 4,034 4,159 4,202 4,613 4,581
ngr, 17,174 | 17,585 | 17,981 | 18,333 | 18,222 . 3,699 | 3,832 | 4.150 | 4,110
B 32: 418 41 438 392 96 135 163 173 164
A 1 3z 49 IY: 34 1 18 5 20 9
AS] a1 532 590 75 791 113 165 159 183 184
H 3p! 387 449 46 526 6 109 114 _ 80 78
Hi 13,919 14,742 15,478 15,31 15,242 2,404 2,947 3,185 3,415 3,323
OTH 2,10 s bl 1,012 1,305 237 = 325 206 278 352
FORE srsssnen 5,744 6,485 7,232 7.54 B, 498 = 460 430 464 471
ENVIRONMENTAL SCIENCES: 10,969 | 11,436 | 12,089 | 11,714 | 11,567 | 3,239 | 3,738 | 3,520 | 4,088 | 4,451
TOTA ITIZEN 9,570 | 9.789 | 10,391 ( 10,15 9,862 - | 3,501 | 3,343 | 3,870 | 4,23
B I5i & 7 B3 8 85 38 27 29 26 43
A 3 17 24 1 1 0 5 "3 5 &
A 14 136 158 14 157 27 72 a5 45 35
H 1} 132 146 197 £09 34 59 81 3 76
HH 7,52 8,388 | 9,348 | 8,70 8,471 | 2,230 | 3,005 | 3,023 3,465
oTH 1,685 | 1,040 632 | 1,00 922 - 333 122 618
FOREIGN ...\:s.. 1,399 647 | 1,698 | 1,561 1,695 - 237 177 214
MATHEMATICAL SCIENCES: vouvenensss caeens 9,902 | 10,823 | 10,971 | 11,432 | 11,975 | 5,458 | 6,376 | 6,472 6,149
6,658 | 6,935 | 6,726 | 6.879 | 7.083 = | 5,733 | 5,78 5,602
141 174 164 185 199 159 183 240 224
25 20 12 4 5 13 22 21 22
205 298 337 azz 435 119 194 227 257
140 174 205 _ 185 163 50 116 127 104
5,042 5,571 5,589 5,562 5,679 3,034 4,587 4,742 4,196
1,095 698 419 620 601 = 631 399 800
3,254 | 5,888 | 4,245 | 4,553 | 4,892 = 643 716 546
6.587 | 9,171 | 10,687 | 11,328 | 14,076 | 6,991 | 10,641 | 12,929 15,350
4,521 | 5,931 | 6,724 | 6,905 | 8,715 = | 9.458 | 11,344 13,568
67 198 207 193 192 126 330 357 38
7 15 11 3 4é 4 16 11
N 200 365 558 534 885 169 525 541 1,033
42 05 105 11 144 58 _ 144 177 244
HHITE. 2,793 4,339 5,053 5,209 5,865 3,758 7.235 g.429 g C 9,202
THER DP UNKNDHH . 1,412 T 790 821 1.584 = 1.208 1.629 2,692 2,693
s rsesrasrziesas 2,066 3,190 3.963 4,423 5,362 = 1.182 1,585 | 1,808 1,783
iee footnotes at end of table.
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Table B-9. Sclence/engineering graduate students In all Institutions by fleld, citizonship,
raclal/ethnic background, and enroliment status: 1980 and 1082-1985—continusad

PART TIME 1/

o FULL TIME

FIELD, CITIZENSHIP, AND —_ _ _ . ) - . ~

RACIAL/ETHNIC BACKGROUND — ] - — ) — — -

1980 1982 1983 1984 1985 1980 1982 1983 1984 1985

LIFE SCIENCES, TOTAL: vecvvevrns severess 72,409 | 70,254 | 70,161 | 70,458 | 70,301 | 30,095 | 32,635 | 33,608 | 35,201 | 36,961
3,543 | 60,622 | 59,740 | 59,705 | 68,900 - | 31,106 | 32,175 | 33,635 | 35,411

BLACK, NON=HISPARI ceses| 1,633 ;69 +735 | 1,739 | "17833 | 1,078 1244 | T1,532 681 | 1,797
AHERICAN IHDIANfALASKAN NATIVE - 172 191 222 179 195 &8 96 122 _98 83
AS!AN/PAE!FIE IELANDER ssassaas 1,622 1,694 1,870 2,036 457 603 679 729 B52
HISPAHI( . . 1,238 | 1,776 ( 1,817 | 2,099 521 603 | 811 810 | 983
51,880 | 52,559 | 52,210 | 50,351 | 20,476 | 26,344 | 27,451 | 28,149 | 28,913
_ DTHER DR LINKNOHN .. 3,79 | "1,754 | "1.889 | "2.387 - 216 | 1,580 | 2,167 | “2.783
FOREIGH «vvensvuvnnanns 9,732 | 10,421 | 10,753 | 11,501 = | 1,529 | 1,433 | 1,566 | 1,550
AGRICULTURAL SCIENCES: 9,891 | 9,836 | 9,776 | 9,120 | 2,274 | 2,423 | 2,454 | 2,289 | 2,354
TOTAL US CITIZEh, . 7,508 | 7,368 | 7,331 | 6,808 =] 2,206 | 2,230 ( 2,077 | 2,088
BLACK, HDN-HISFA 123 112 107 119 17 2 21 30 49
12 20 17 i6 0 13 12 4 4

117 113 147 146 20 21 20 15 36
164 182 214 288 64 46 41 80 115

6,556 | 6,690 | 6,730 | 5,995 | 1,443 | 1,948 | 1.977 | 1,770 | 1.729
536 251 11 242 - 156 159 178 155

2,383 | 2,488 | 2,445 | 2,314 - 217 224 212 266
. 36,989 | 37,110 | 37,795 | 37,916 | 9,962 | 9,321 | 8,981 | 9,319 | 9,962
TAL U 3 31,950 | 31,586 | 31,917 | 31.450 = | 8,742 | 8,426 | 8,658 | 9,242
BLACK 715 784 B4l Bl4 825 267 344 332 345 427
AMERICAN INDIAN/ALASKAN NAT I1VE . . 4 87 20 69 93 8 25 231 19 16
AggANfPAcinc ISLANDER .+vovuovrasis 93 906 | 1,025 [ 1,142 | 1,212 178 225 250 240 301
H!SEANIE ............ . 509 _ &l8 720 695 _ 788 159 192 192 156 202
HHITE, 27,761 ) 28,027 | 28,313 | 27,429 6,633 7,082 7.008 7.088 7,564
_OTHE 1,814 | ~ 883 Ba3 | "1,002 - 874 613 809 B3l
5,039 | 5,524 | 5,878 | 6.466 - 579 555 861 620
HEALTH SCIENCES: ..... teescesas| 24,501 | 23,374 | 23,215 | 22,886 | 23,265 | 17,859 | 20,891 | 22,177 | 23,593 | 24,845
TOTAL US CITIZENS ., 22,449 | 21,084 | 20,786 | 20,457 | 20,644 - | 20,158 | 21,519 | 22,900 | 23,980
BLACK, NON=-HISPANI 827 790 782 B1l8 B8R39 794 /B 1,179 1,306 1,321
AMERICAN INDIAN/ALASK 105 112 112 92 Bé &0 58 79 15 63
AS!ANIEAEI ISLAHDER 582 599 556 581 570 259 a57 409 474 515
HISPAN 621 556 874 908 1,02: 298 | 385 578 574  &66
17,563 | 17,842 | 17,167 | 16,924 | 12,400 | 17,314 | 18, bsa 19,291 | 19,619

914 1,444 62 890 L1400 = 1,186 08 1,180 1,797

2| 2,310 | 2,429 | 2,430 | Z.62% - 733 654 ©93 66
crraans 25,818 | 26,759 | 27,077 | 26,393 | 13,944 | 14,280 | 14,370 | 17,533 | 17,935
24,739 | 25,667 | 25,993 | 25,162 = | 13,965 | 14,030 | 17,159 | 17,565
,02 1,145 | "1,172 111 401 622 771 L0540 985
7 92 a7 94 4B 1 4h 4& 82
31 368 461 431 70 122 164 236 262
1,032 | 1,146 | 1,390 | 1,050 327 439 684 | 1,206 732
19,198 | 21,379 | 20,757 | 20,621 | 7,124 | 11,123 | 11,347 | 12,735 | 13,944
3,09 1,537 1125 957 = 1,598 020 | "1,89% | "1,57e
1,075 1,092 | 1,084 | 1.230 - 315 340 374 aro
531,516 52,677 52,987 50,774 38,203 37,501 36,574 37,2858 37,246
43,037 | 41,590 | 42,178 | 39.417 - | 35,159 | 34,466 | 34,982 | 35,027
L122 3,062 095 | "2,635 [ 2,664 | 2,93: | 3,160 951 | T2,9&2
28 272 226 1956 71 51 156 132 135
96 996 1,159 1,117 471 669 642 723 723
1,72 1,874 | 1,920 | 1,751 | 923 | 1,860 | 1,978 | 1,880 | 1,749
33,376 | 33,494 | 33,196 | 30,913 | 21,777 | 25,470 | 25,852 | 25.117 | 25464
3,563 1,892 | "2,582 | "2)a302 (075 | 2.677 | "%.179 | "%, 000
10,479 | 11,087 | 10/809 | 11357 ~ | 2,342 | 32,108 273 | 2,208

/  FOR PART=TIME STUDENT . DISTRI
sOURCE: NATIONAL SCIENCE FOUNDATIDN
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Tahle B-10, Fuli-iima sc'anna/nnglnaarlng graﬁuam studnnis In ail lnsﬂtmlnns by field,

LEVEL OF ~TuDY EITIZENSHIF SEX TYPE OF CONTROL
FIELD TOTAL |~ —— — | |7 —

FIAST BEYOMD o ] o o
YEAR séﬁgﬂ‘ u.s. FOREIGN HEN HOMEN PUBLIC PRIVATE
TOTAL, Al' TIELDS .cceveiven....| 269,319 85,498 | 183,821 | 200,450 68,829 | 175,253 94,066 | 193,869 75,450
18,757 38,766 33,129 24,395 50,797 6,727 39,964 17,560
AEROSPACE . 720 1,275 1,258 737 1,871 124 1,476 519
AGRICULTURAL 238 529 414 383 709 &8 714 53
EDICAL 359 770 935 194 B4 245 57 472
IC 1,523 4,043 3,352 2,214 4,807 759 23 1,741
3,711 6,518 5.639 4,530 8,588 1.641 7 n:z 2,627
4,871 2,996 B,157 6,711 13,656 1,212 9,7 5,148
358 973 851 480 1,198 133 72 659
1.613 2,909 2,689 1,834 3,617 906 3,148 1,375
2,957 5,765 4,771 3,951 8.161 561 6,259 2,463
731 2,297 1,801 1,287 2,650 437 1,926 1,161
116 215 256 135 63 28 31 60
274 756 800 430 39 51 B20 210
132 445 327 250 530 47 430 147
1,094 2,216 2,020 1,291 2,825 4B6 2,385 925
SCIENCES, TOTAL ssvscsecsesa.a.s| 211,796 66,740 | 145,055 | 167,362 44,434 | 124,456 87.339 | 153,905 £7.890
PHYSICAL SCIENCES ...... 26,720 6,667 20,052 18,222 B, 498 21,281 5,438 19,067 7.653
HOHY ..., 635 155 480 485 150 31 104 410 225
EHEHISTRY 15,639 3,917 11,722 11,521 4,118 4,000 11,410 4,230
PHYSICS . 1 533 7,738 6,067 4,204 1,282 7.096 3,175
5 62 112 149 25 5 152 23
3,287 8,271 9,862 1,695 B,621 2,936 9,556 2,001
2H6 586 676 195 733 139 819 53
2,118 5,626 6,795 948 5,B47 1,897 6,232 1,512
21 1,265 1,374 312 1,180 506 1,381 305
venes 462 794 1,017 239 B62 394 1,125 131
MATHEMATICAL SCIENWCES ..........| 11,975 4,048 7,927 7,083 4,892 8,701 3,274 9,018 2,957
COMPUTER SCIENCES ..vcvesscennn.] 14,076 4,676 2,401 8,715 5,362 11,035 3,041 9,815 4,262
LIFE SCIENCES «.rvsusssvssesssse| 70,301 21,853 48, 448 58,900 11,401 36,037 34,264 54,630 15,671
AGRICUL 9,120 | . 2,400 6,720 &,B06 2,314 6,738 2,382 15 305
BIODLOGIC 37,91 9,946 27,970 3145(3 €,466 22,349 15,56 ; 9,957
ANATOH 203 200 703 81 92 17 38 ] 31
BIOCHEF 4,49 1,092 3,399 3,51 976 2,82 1,66 0 1,39
BIODLOG 8,891 2,509 6,384 7 737 1,156 5,27 3,62 5 2,67
BIOME 99¢ 367 629 823 173 45 53 7 46°
BIOPHY: 407 12 335 31 95 30 10 _ 230 177
BOTARY 2,85 675 2,184 2,225 633 1,80 1,05 2,656 20
CELL 1,47 355 1,117 127 97 3 534 759 71:
ECOL £6 202 667 76 00 55 31 817 53
ENTOH 1.165 249 206 91 36 & 28 1,106 5
GENET] 1,014 247 767 _ 85 63 6 449 752 25
MICROB 3,891 954 2,937 3,24 50 2,25 1,649 2,933 95
NUTRI] 3,114 950 2,164 2,16E 49 1,136 1,97 2,479 63
THI 1,054 261 793 B61 20 643 41 725 az
1,99 497 1,499 1,746 50 1,238 75 1,345 65
1,99 630 1.368 1,732 285 1.253 74 1,346 65:
1,77 410 1,363 1,588 85 1,142 631 1,666 107
1,03z 277 755 876 56 581 451 720 31z
5 9,507 13,758 20,644 2,621 &,950 16,31 17,856 5,409
314 431 590 155 584 16 51 231
91 244 0 3% 206 12 202 133
2,461 3,389 68 171 274 5.577 4,397 1,454
45 1,370 667 1,217 609 1,562 264
2,022 1,910 783 1,641 2,291 2,706 1.226
2,257 2,99 223 748 4,505 4,375 8
127 5 133 326 182 42 a3
387 773 193 594 56¢ 7Bé 376
1,392 2,260 262 1,360 2,292 2,887 Tbé
8.100 18,293 1,230 10,577 15,817 16,755 9,639
18,110 32,664 11,357 28,204 22,570 35,065 15,708
& 1,324 766 1,550 435 1,857 98
981 2,931 448 1,793 2, 119 2,755 1.157
2,690 6,291 3,925 6,889 2,093 5,877 3,105
734 1,457 347 1,480 711 1,998 193
_10 . 195 57 178 .87 149 116
722 1,630 920 995 1,357 1,517 B35
4,956 7,495 2,401 7.963 4,488 7.213 5,239
1,181 3,527 59 1,209 2,300 2,408 3,426 1.252
180 366 418 128 257 289 374 172
5,334 7448 12,247 1.135 4,800 5,583 5,871 3,512

SOURCE: NATIONAL SCIENCE FﬂLIHDATIDN
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Tahis 8-11. Full-time sclence/anginearing graduate students in doctorate-granting Instltutions
by tield, level of study, cltizenshlp, sax, and type of control: 1885

LEVEL OF STUDY CITIZENSHIP TYPE OF COMTROL
FIELD TOTAL o e
FIRST BEYOND ) o .

YEAR $é§§‘r .5, FOREIGN HEM HOMEHN PUBLIC PRIVATE
TOTAL, ALL FIELDS ...:cuxseussss 249,666 77,389 172,277 183,557 66,109 165 8570 84,098 179,133 70,5833
ENGIHEE 55,997 18,239 37,758 32,269 23,728 49,494 6,503 38,908 17,089
AERD 1,987 71 1,269 1,252 735 1,863 124 1,476 511
AGRIC 767 238 529 414 353 709 5 714 53
BIOM 1,117 355 762 924 193 B72 245 649 468
CHEM 5,519 1,503 4,016 3,3 2,202 4,770 749 31,778 1,741
CIVIL 10,000 3,614 6,386 5,526 4,474 8,404 1,59 7,464 2,536
ELECTR 14,42 4,747 9,676 978 6,445 13,262 1.1 9,484 4,939
ENGI 1,30 347 958 28 477 1,180 125 659 _ 6hb
INDUS i, 248 1,524 2,724 2,525 1,723 3,395 B5: 2,934 1,314
HECHAN 8,566 2,884 5,682 4,699 3,867 8,017 54 6,166 2,400
META 3,064 782 2,282 1,789 1,275 2,632 1.3 1,903 1,161
MINING 71 108 266 a7 135 345 2 a &0
NUCLEAR . 1,030 274 756 00 430 939 9 820 210
PETROLEUM ..uvsensnsans 551 121 430 a1 240 508 4: 404 147
EHEINEERIHG. N E Co sesn 3,069 1,027 2,022 1,869 1,180 2,598 45 2,146 903
SCIENCES, TOTAL .... .| 193,669 59,150 134,519 151,288 42,38, 116,076 77,593 140,225 53,444
PHYSICAL ,SEIEHE 26,065 6,390 19,675 17,772 8,293 20,839 5,236 18,515 7.550
ASTRONDMY 635 155 480 485 150 53 104 410 228
HEH 15,186 31,714 11,472 11,195 3,991 11,360 3,826 11,044 4,142
PHYS .s 10,111 2,469 1642 5,975 4,136 B,858 1,253 8,951 3,160

PHYSICAL SCIE 123 52 81 117 16 9 43 110 2
ENVIRONMENTAL SCI 10,918 3,073 7.848 9,277 1,641 8,187 2,731 8,917 2,001
ATHOSPHERIC SC ae7 283 584 672 195 729 118 _Bl4 53
GEOSCIENCES .. 7,381 2,012 £,369 6,464 17 5,587 1,794 5,869 1,512
;IEEAHBGRAPHY . 1,524 37 1,151 1,212 112 1,090 434 1,219 305

EHVIRDHHEHTAL CIEHEE . ) ,,
.E.C. .. 1,146 405 741 929 217 781 365 1,018 131
MATHEMATICAL SCIENCES ..:vcvenee 11,180 3,713 7,467 6,520 4,660 8,204 2,976 8,322 2,858
COMPUTER SCIENCES .:cvsnsssnasnes 12,401 4,227 8,174 7,539 4,862 9,765 2,636 8,540 3,861
LIFE SCIEHCES .:.svicisvcsnsnsns 66,235 20,404 45,831 55,222 11,013 34,453 31,782 E1,156 15,079
AGRICULTURAL SCIENCES ...os60cs 8,723 2,316 6,407 6,461 2,262 6,467 2,256 B,435 288
36,165 9,325 26,840 29,908 6,257 21,429 14,736 26,462 9,703
903 200 703 _ B11 92 517 38 585 418
4,488 1,090 3,398 3,515 973 2,826 1,662 3,100 1,388
7,430 1,965 5,465 6,410 1,020 by h65 2,966 4,934 2,496
996 367 €29 823 172 458 £33 527 469
407 72 3as 312 95 306 101 230 177
2,840 670 2,170 2,213 627 1,794 1,046 2,639 201
1,472 355 1,117 1,275 97 938 534 759 713
Bed 200 6b4 764 00 53 311 15 49
1,155 249 906 919 236 68 287 1,104 51
] 1.014 247 767 _ 851 6 -CH 449 752 262
HICRDEIELHEY +BB4 942 2,935 3,238 646 2,237 1,647 2,931 953
HUTRITION ..virunnas 922 2,024 2,046 200 1,083 1,863 2,311 6135
258 789 857 90 39 408 124 323
497 1,499 1,746 250 1,238 758 1,345 651
830 1,368 1,733 265 1,253 745 1,346 652
401 1,358 1,574 185 1,137 622 1,657 102
253 713 821 145 553 413 703 263
B,763 12,584 18,853 2,494 6,557 14,790 16,259 5,088
314 431 590 155 584 161 514 231
86 236 288 34 199 123 202 120
2,293 3,160 5,302 151 265 5,188 4,122 1,331
448 1,360 1,148 660 1,206 602 1,546 262
1,992 1,884 3,119 757 1,633 2,243 2,650 1,226
1,930 2,653 4,377 206 676 3,907 3,837 T46
119 369 364 124 307 181 429 59
367 750 939 178 582 535 T44 373
1,214 1,741 2,726 229 1,105 1,850 2,215 740
PSYCHOLDGY 5,648 15,354 19,974 1,028 8,761 12,241 13,114 7,888
sncIAL S IEN 15,695 30,173 34,984 10,884 25,867 20.001 31,661 14,207
AGRIC Ghb 1,300 +20 739 1,514 430 1,846 98
949 2,865 3,368 446 1,731 2,083 2,657 1,157
~ 2,567 6,045 4,853 3.759 6,604 2,008 5,599 3,013

g E 649 1,351 1,639 361 1,361 63 1,807 19
70 195 208 587 178 _B7 149 116
L] 712 1,609 1,409 912 985 1,336 1,486 £35
P 3,882 &,727 B,346 2,263 6,986 3,623 6,285 4,324
-] 1,077 3,319 3,230 1,166 2,148 2,248 3,114 1,282
g 178 ECH . 406 128 254 280 a7 163
s 4,966 6,407 16,320 1,083 4,106 7,267 8,347 3,026




Table B-12. Foreign full-time sclonco/engincoring graduate students

in doctorzte-granting Institutions by fiald: 1878-85

NUMBER AVERAGE ANNUAL
PERCENT CHANGE
FIELD —_ — — — . — .
1979 1980 1981 1982 1983 1984 1985 1979-84 | 1984-85 | 1979-85
48,671 52,598 5€,302 59,898 61,098 £6,109 6.4 8.2 6.7
17,503 19,201 20,812 22,406 22,737 23,728 7.0 4.4 6.6
565 59 575 747 736 735 7.2 =.1 5.9
293 298 241 341 327 323 3.6 8.0 4.3
135 157 199 195 220 193 10.9 -12.3 6.7
1,960 2,166 2,32} 2,201 2.077 2,202 2.5 6.0 3.1
3,295 3,59 3.937 4,275 4,415 4,474 7.7 1.3 6.6
4,163 4,614 5,009 5,663 5,782 6,545 9.0 11.5 9.4
361 368 436 493 484 477 9.7 =1.4 7.7
1,370 1,501 1,530 1,457 1,602 1,723 3.0 7.6 3.7
2,580 3,009 3,044 3,931 3,970 3,867 10.7 =-2.6 B.4
1,100 1,106 1,173 1,166 1.204 1,275 3.4 5.9 3.8
136 150 117 153 141 134 4,7 =5.0 3.0
443 427 473 461 412 430 -1.5 4.4 -.5
201 192 256 286 284 . 240 4,2 =15.5 .6
NG 901 1,019 1,001 1,037 1,083 1,180 7.1 9.0 7.4
SCIENC 22,539 a1, 1ea 33,397 34,490 37,492 38,358 42,381 6.1 10.5 6.6
PHYSIC 5,176 5,586 6, (377 6,292 7.041 7,367 8,293 7.3 12.6 8.2
AS Bl 8 102 105 117 150 7.6 28,2 10.8
CH 2,745 2.868 siast. 3,080 3.400 3,503 3,991 5.0 i3.9 6.4
PH 2,345 2,626 2, 913 3,105 3,525 3,731 4,136 8.7 10.9 9.9
FH 5 5 11 16 16 26.2 .0 21.4
ENVIRI 142641 1,335 1.465 1,604 1,661 1,527 1,641 4,2 7.8 4.8
ATHD 149 144 179 186 180 161 195 1.6 21.1 4,6
GED 734 810 B77 903 908 B58 917 3.2 6.9 3.2
%55 185 208 245 338 376 297 312 5.9 5.1 9,1
" HE 173 173 164 i77 197 211 217 4.1 2.8 3.8
MATHEMATICAL SCIENCES ......c..s 2,799 3,155 3,521 3,721 4,080 4,308 4,660 9.0 8.2 8.9
1,541 1.870 2,205 2,771 3,512 3.999 4,062 21.0 2i.6 21.1
8,179 B,4B5 9,009 9,310 9,959 10,143 11,013 4ok B.& 5.1
2,033 2,159 2,288 2,281 2,374 2,304 2,262 2.5 =1.8 1.8
am EGIEAL SEiEHEES . 4,193 4,346 4,637 4,871 5,333 5,632 6,257 6. i1.1 6.9
\NA 82 B3 86 88 74 5 92 6. 55.9 1.9
436 497 589 654 767  B43 973 4 15.4 14.3
667 720 733 742 B69 1,002 1,020 1.8 7.3
130 144 160 150 157 123 173 40.7 4.9
72 5 61 70 BO BO 95 18.8 4.7
515 515 535 589 602 612 27 2.5 3.3
65 'y 82 103 128 143 97 37.8 20.3
50 6 72 BO 7 7 00 15.9 12.2
225 227 263 227 240 224 36 5.4 .8
9% 9 90 111 142 131 63 24.4 9.6
385 40 410 431 504 533 646 21.2 5.0
753 T4 BOO 821 BO2 B60 900 4.7 3.0
149 16 184 172 206 168 90 i3.1 4.1
195 18 139 243 234 240 £0 4.2 4.2 4.2
178 17 180 188 212 255 65 7.5 3.9 6.9
137 13 128 129 140 144 BE 1.0 28.5 5.1
50 6 &5 73 99 128 45 16.4 13.3 15.8
1,953 1,980 2,084 2,158 2,252 2,207 2,494 2.5 13.0 4.2
211 2232 173 129 122 136 155 -9.2 19.2 =5.0
13 15 14 12 27 29 34 17.4 17.2 17.4
182 173 220 197 149 160 151 ~2.5 =5.6 =3.1
Y EUTIC 476 460 536 581 623 639 660 6.1 3.3 5.6
COMMUNITY H 499 578 578 695 667 630 757 4.8 20.2 7.2
SPEECH FATH, 209 190 209 187 236 192 206 -1.7 7.3 -2
3 127 111 107 85 98 107 124 =3.4 15.9 .4
105 106 113 136 150 106 178 .2 67.9 9,2
131 124 134 136 180 214 ! 229 10.3 7.0 9.8
965 1,054 832 887 906 920 ¢ 1,025 =1.0 11.7 i.0
SOCIAL SCIENCES svvvvvnusnnsrsns £.635 9.683 10,282 2,908 10,333 10,094 | 10,884 3.2 7.8 3.9
AGRICULTURAL E €57 737 757 690 725 726 | 733 2.0 1.8 2.0
egTHRUFl’]LUGY . 321 389 4322 379 396 s bho 3.3 18.0 5.6
3,015 3,355 3,524 3.365 3.388 3,365 I 3,759 2.2 11.7 3.7
327 354 T 375 367 359 | 36 1.9 .6 1.7
30 25 30 35 40 38 | 57 4.8 11.3
612 740 752 709 837 829 | 912 6.3 6.9
1,927 2,177 2.344 2,315 2,435 2,520 2.263 2.9 2.7
803 893 1.018 264 1,072 1,022 | 1,166 5.1 6.4
ioa i00 98 132 127 121 1 128 2.3 2.9
1AL SCIENCES, B35 913 999 941 9%6 1,029 | 1,053 4.3 3.9
SOURCE: NATIDNAL SCIENCE FOUNDATION
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Tahlo B-13. Full-time sclence/enginaaring graduate students with U.S. citlzenship
in doctorate-granting institutions by field: 1979-85

HUMBER AVERAGE ANHUAL
] PERCENT CHANGE
FIELD e e _ — .
1979 1980 1981 1982 1983 1984 a5 1979-B4 | 1984-B5 | 1979-85
TOTAL, ALL FIELDS ...ccvvvucsees| 178,659 | 181,864 15;.595 181,637 | 183,695 | 185,761 | 183,557 .8 -1.2 .5
ENGINEERING 23,133 | 24,436 25,616 | 27,875 | 31,110 | 32,020 | 32,269 6.7 .8 5,7
&3 759 a2 94% 1,07 104 ,252 1.8 13.4 12,1
371 338 374 398 42 46 414 3.8 =7.2 1.8
696 653 696 709 Bl 86 934 5.9 4.3 4.8
2,331 2,471 2,755 3,203 3,58 3,579 3,317 9.0 -7.3 6.1
cIy 4,696 4,815 5,212 5,490 5,68 5,867 5,526 4.6 -5.8 2.7
EL 5,093 5,530 5,542 ,268 7.19 7.679 7,978 8.6 3.9 7.8
E} " 748 770 " B36 816 B4 772 gza .6 7.3 1.7
2,243 2,206 1,931 2,060 2,47 2,405 2,525 1.4 5.0 2.0
HE 2,953 3,150 3,328 3,684 4,247 4,541 4,699 9.0 EN 8,0
HE 1,102 1,136 1,330 1,280 1,520 1,659 1,789 8.5 7.8 8.4
HI 180 182 222 234 25 62 237 7.8 ~3.5 4.7
NU £31 §00 605 569 59 06 €00 -.8 -1.0 -.8
PE 105 160 38 214 32 318 311 24.8 -2.2 19.8
EN 1,353 1,666 1,705 2,006 2,08 1,896 1,869 7.0 -1.4 5.5
SCIENC TOTA 156,526 | 157,428 | 155,980 | 153,762 | 152,585 | 153,741 | 151,288 -.2 ~1.6 -.5
PHYSIC/ [EHCES ovevssvsns 16,621 16,668 16,523 17,038 17,451 17,782 17,772 1.4 -.1 1.1
AST . 533 509 472  4BB 480 479 485 =2.1 1.3 =1.6
10,097 10,208 10,098 10,664 11,083 11,112 11,195 1.9 e 1.7
5,944 5,893 ,901 5,838 5,838 6,071 5,975 b ~1.6 1
. 1'Y4 58 52 48 50 120 117 20.6 =2.5 16.4
ENV!RDNHEHTAL SCIENCES .. 8,930 8,930 9,026 9,269 9,805 9,756 9,277 1.8 -4.9 .6
HOSPHERIC SCIENCES 590 602 560 585 598 609 672 .6 10.3 2.2
EEI]SEIENEES .. 5,819 5,942 5,965 6,382 7.000 6,939 6,464 3.6 =6.8 1.8
OCEANOGRAPHY . 1,303 1,322 1,344 1,213 1,171 1,221 1,212 -1.3 =.7 =1.2
ENVIRONMENTAL ] ) ] T i
N.E. . 1,218 1,064 1,157 1,089 1,036 987 929 =4.1 -5.9 4.4
6,337 6,213 6,159 6,453 6,232 6,305 6,520 =.1 3.4 .5
3,532 4,030 4,260 5,137 5,755 7,539 11.6
£8,292 59,226 58,186 | 56,343 | 55,182 55,222 -.8
7,338 7,432 7,342 7,219 7,023 6,461 -.9
31,644 | 31,471 30,817 | 30,355 | 29,854 29,908 -.9 .
959 ‘907 877 “'B49 “'847 a11 =1.5 .8
3,213 3,220 3,160 3,178 3,214 3,515 1.2 5
7.:563 7,332 6,992 6,882 E.E 5 6,410 =2.3 s 7
B3y 901 839 769 720 823 -5.6 3
426 420 396 353 357 312 4.5 1
2,708 2,635 2,489 2,554 2,411 2,213 2.7 .3
794 865 907 1,007 1,040 1,275 7.2 .2
769 BE0 859 825 758 76 .2 1
1,238 1,298 1,189 1,113 1,085 919 -3.4 8
738 732 736 766 777 . 451 1.9 4
3,101 3,153 3,082 3,068 3,172 3,238 1.1 7
2,192 2,167 2,29 2,205 2,093 2,046 -1.2 1
BB1 865 866 842 857 857 6 .E
1,656 1,699 1,714 1,696 1,697 1.746 .3 3.6 .9
1,714 1,682 1,744 1,617 1,554 1,733 % 0 2
2,268 2,123 2,099 1,989 1,885 1.574 -5.6 b g
590 585 604 642 Eg2 B21 7.3 .3 7
19,310 | 20,323 | 20,027 18,769 18,305 18,853 7 .9 -4
713 665 588 598 579 530 2 ~7.5 -3.1
212 197 161 i76 217 _ 288 o 6.7 5.2
5,959 6,067 6,515 5,985 5,568 £,302 .5 ~4.0 -1.9
1,128 1,180 1,136 1,109 1,130 1,148 .2 2.8 .3
3,792 3,935 3,865 3,334 3,028 3,119 -4.2 1.9 -3.2
4,182 4,516 4,222 4,292 4,200 4,377 b 2.7 B
RIHARY SEIEH ES axas 296 271 243 271 239 364 -.1 23.4 3.5
CAL MEDICIME, H,E.C. 837 861 A14 B53 845 239 .9 Tk 1.9
LTH RELATED, N.E.C. .. 2,191 2,631 2,483 2,151 2,499 2,726 3.5 a.1 3.7
19,769 20,526 20,7 20,413 | 19,974 .9 -3.4 .2
42,045 41,835 41.114 37,747 35,984 =2.5 .7
i,288 1.291 1,252 1.269 1.205 =& 2
41143 4,087 3,822 648 3,470 3,368 ~3.2 4
5,108 5,692 5,565 5,722 5,537 4,853 .3 a
1,549 1,695 L 702 1,602 1,648 1,639 1.1 1
204 216 187 188 189 208 .1
snc P 1,637 1,494 1,499 1,436 1,479 1,409 -2.6
CAL SCIEWCE . 10,380 9,755 10,201 9,796 9,369 8,346 -3.1
LOGY sessscsssns 4,339 4,398 4,077 3,679 3,508 3,230 -4.6
Esmumnnpnms 515 489 426 BO %69 406 -2.6
SCIENCES, N.E.C. 12,885 12,818 12,377 11,489 10,809 10,320 -2.9
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Tahle B-14. Full-time science/enginesring graduate students In doctorate-granting Institutions by fleld: 1878-85

NUMBER AVERAGE ANNUAL
o PERCENT CHANGE
FIELD — N — — — . - o _
14979 1980 1981 1982 1983 1984 1985 1979-84 | 1984-85 197545
TOTAL, ALL FIELDS ......ccevo.eo| 223,409 | 230,535 | 234,194 | 236,939 | 243,593 246,856 | 249,666 2.0 1.1 1;.9
ENGINEERING ..... serarsese| 39,344 41,939 44,817 48,687 53,516 54,757 55,997 6.8 2.3 .1
AEROSPACE .. . 1,151 1,324 1,480 1,519 1,825 1,840 1,987 .8 8.0 3.5
SRI 645 631 672 739 766 773 767 3.7 -.B 2.9
] B27 788 853 908 1,012 1,10¢ 1,117 6.0 0 5.1
4,167 4,431 4,921 5,524 5,790 5,65 5,519 .3 - 4.8
7,742 8,110 8,808 5,427 9,957 10,28: 10,000 5.8 =2.7 boh
8,851 9,693 10, 156 11,277 12,854 13,46 14,423 .7 7.1 .5
1,053 1,131 1,204 1,252 1,339 1,25¢ 1,305 6 3.9 1.6
3,626 3,576 3,432 3,590 3,928 4,007 4,248 .0 6.0 .1
5,337 5,730 6,337 7,128 8,178 8,51 8.566 .8 6 -]
2,120 2,236 2,436 2,453 2,686 2,883 3,064 6.2 7.0 .3
292 318 372 351 40 40: 71 6.7 -7.9 .1
1,075 1,043 1,032 1,042 1,052 1,01 1,030 -1.1 1.2 -7
336 361 390 ~ 470 6§07 60 551 12.4 =8.5 8.6
2,122 2,567 2,724 3,007 3,118 2,975 3,049 .0 2.3 6.2
.| 21,797 22,254 22,600 23,330 24,492 25,149 26,065 2.9 3.6 3.0
. 614 593 565 590 535 96 &35 =6 6.5 6
HEMI . 12,842 13,076 13,162 13,744 14,483 14,615 15,185 2.8 3.9 2.8
PHYS . ,289 B,519 8,814 1943 9,363 9,802 10,111 3.4 3.2 3.4
PHYSIEAL SCIENCES, N.E.C. ... 52 66 59 53 61 3 k] 21.2 =2.2 16.9
EHVIRONMENTAL SCIEHCES .........| 10,171 10,265 10,491 10,873 11,466 11.283 10,918 2 -3.2 1.2
ATHOSPHERIC SCIENCES . . 739 T4k 739 m 718 770 BET 12,6 2.7
GEDSCIENCES . 6,853 6,752 6,842 7,285 7,908 7,197 7,381 3 -5.3 2.0
OCEANOGRAPHY 1,488 1,530 1,589 1,551 1,547 1,518 1,524 oA .
ENVIRONMENTAL ) . o o )
R.E.C. .. . 1,391 1,237 1,321 1,266 1,233 1,198 1,146 =2.9 =4.3
MATHEMATICAL SCIENCES 9,136 9,368 9,680 10,174 10,312 10,613 11,180 3.0 .3
COMPUTER SCIEHCES +ovavvvvvsnss 5,073 5,900 6,465 7,908 9,267 10,108 12,401 14.8 22.7
LIFE SCIENCES +uvvvcrvnnsesnsens]| 66,471 67,711 67,195 65,653 65,141 66,168 66,235 =1 .1
AGRICULTURAL SCIENCES ......... 9,371 9,591 9,630 9,500 9,397 9,327 8,723 =1 -6.5
EIDLEGIEAL 5215»«:55 ........... 35,837 35,817 35,454 35,226 35,187 35,953 36,165 .1 .6
OHY ....... 1,041 ] 963 37 ~'921 948 903 -1.9 4,7
mcuzmsmv . 3,649 3,717 2,749 3,832 3,981 4,253 4,488 3.1 5.5
OGY ovvrsprnenens 8,230 8,052 7,125 7,624 7,684 7,745 7,430 -1.2 =4,1
Il]H T V!EPIDEHIDLDEY 967 1,045 298 919 B77 751 996 =4.9 2.6
IEPHYSIES . e 498 476 457 423 437 419 407 =1.4 =2.9
OTA 3,220 3,154 3,024 3,143 3,013 2,969 2,840 -1, =4.3
ZELL BI 859 532 989 1,110 1,168 1,269 1,472 8. 16.0
COLOGY . 819 947 931 05 B35 BG5S  B&4 1. =.1
HTOMOL 1,463 1,525 1,452 1,340 1,305 1,264 1,155 -2, .6
ENETIC 832 837 826 77 913 ~ 942 1,014 2.1 6
MICROBIOL 3,486 3,559 3,462 3,499 2,676 3,816 3,884 1. 8
NUTRITI 2,945 2,915 3,09 3,026 2,895 2,927 2,946 - .6
PATHOLOG 1.030 1,027 1,050 1,014 1,063 1,077 1,047 . .8
PHARHACDLOGY 1,851 1,884 1,912 1,939 1,931 1,925 1,996 . 7
PHYSIELUEY . 1.892 1,853 1,924 1,805 1,766 1,971 1,998 4
OLOGY vevevsvsennnnss . 2,405 2,284 2,227 2,118 2,025 1,844 1.759 -5, .6
BIOSCIENCES, H.E.C. o.oliiil: 650 650 669 715 1 968 9266 B. .2
21,263 22,303 22,111 20,927 20,557 20,888 21,347 4 .2 .
18 13 16 19 27 58 65 4 .1 23.9
61 54 53 69 73 B2 6% 1 .0
| 17 3 ‘3 2 3 10 .0 .3 22.
924 aaa 761 727 701 768 745 6 0 -3.
43 48 46 50 64 37 50 .0 5.1 2.
0 0 3 1 0 1 1 ] 0 Ex
14 8 9 6 9 B 7 .6 5 =10.9
225 212 175 188 244 299 322 .5 6.2
HL G 6,141 &,240 &,735 6,182 5.7117 5,682 5,453 .5 =4.0 .0
GY 33 5 10 15 i5 15 9 .6 -40,0 .
OPHTHALHOLOGY . 5 15 19 8 7 11 10 17.1 =9,1 .
OTORHINOLARYNGD 13 1% 11 11 5 2 10 =31,2 400,0
PEDIATRICS 119 127 145 144 138 142 161 3.6 13.4
PHARMLCEUTI 1.604 1.640 1.672 1.690 1,753 1,756 1,808 1.8 3.0
PREVEKTIVE HEDIC - ] i
COMMUNTTY HEALTH 4,291 4,513 4,443 4,029 3,695 3,691 1,876 =3.0 5.0
PSYCHIATRY 120 61 57 68 80 68 56 =10.7 =17.6
1 15 ] 10 2 g 14.9 150.0
RADI ? 233 237 208 169 169 =3.7 ~7.1
4,706 4,431 4,479 4,436 4,533 .3 2.9
RGEF B 83 73 64 =2.6 10.3
382 350 356 337 438 =1,0 21.4
272 _ 22¢ 290 330 436 6.6 40,2
2,755 2,617 2,287 2,679 2,955 4,2 3.4
21,580 21,544 21,103 21,319 21,002 .B =2.7 .2
51,518 51,402 49,211 48,080 45,868 =1.4 -2.8 -1.&
2,028 2,015 1,956 1,994 1,944 .3 =1.4 -
HRORO .o 4,476 4,244 4,027 3.866 3,814 =2.7 -2.2 =2.6
,(EXCEPT AERIEULTURAL) 8,123 8,947 9,089 9,087 8,925 8,612 1.0 .8 1.0
Eg . 1,876 2,049 2,046 1,977 2,015 2,000 1.3 .2 1.1
234 241 217 223 229 265 .8 9.1 2.1
2,249 2,234 2,251 2,145 2,316 2,321 .1 2.5 .5
12,307 11,932 12,545 12,111 11,804 10,609 =2.1 4.2 =2.4
5,142 5,291 5,095 4,643 4,580 4,396 =2.8 5 =2.6
__ 623 589 524 61 . 596 534 =1.7 6.6 =2.5
13;729 13,731 13,376 12,430 11,758 11,373 =2.4 -6.5 -3.1
SOURCE: NATmNAL SCIENCE FOUNDATION 81
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Table B-15. GRE general test score data by current educalional status, degree goal, intended graduate field, location of

undergraduate school, and residency status, for U.S. citizens and non-U.S. citizens: 1981-82

o o U.S. citizens | NonuU.S. citizens
GEE GRE GRE GRE GRE GRE
Subgrouping ,,7,Y?rba‘,, quaﬁtltgtlye 1 ;nalﬁytiﬁgﬂi B 7v3fbarl ] 9,'?'%('7"'?2‘@ _ if,s'i'a'y“?ia',
variable Number | Mean | 5.0. | Mean | 5.0. | Mean | S.D. | Number | Mean | 5.D. | Mean | 5.D. | Mean | S.D.

Educational status
Total ......occviviinnns 15,484 498 | 115 522 | 132 521 124 | 24,767 376 | 119 588 | 137 443 | 118

Enrolled undergraduate ... | 6,966 | 497 | 112| s43| 132| s42| 124| 7169| 394 | 127] s98| 137 474| 121
Non-enrolled B.A/B.S. .... | 4,66| 514| 113| 527 124| 526| 117| 5600| a7o| 118| 02| 130| 43| 110

Enrolled graduate . ........ 2366 | 462| 115| 471| 130 473| 119| as98| 360| 114| 569 144 | 424| 115
Non-enrolled MA/M.S. ... | 1,200| 515| 121| 496 | 128| 493| 119| 3863| 3s58| 108| se6| 141| 413| 108
Other Status ............. 786| 508 | 120 499 | 133| 492 120| 3537| 385| 118| 595| 120| 440 113

Degree goal
Total ............0..... | 15,113 498 | 114 5211 132 520 | 123 | 24,948 377 119 588 | 137 444 1 116

. 5666| 530| 113| 549 | 128 543| 124| 11,146 399 124| 609! 133| 4s0| 118

9,447 479 | 111 504 | 13 507 | 121 13,002 359 112 571 | 137 430 | 112

Total ...l | 13,181 498 | 115| 522 132| 521| 124 | 22770| 377| 119| 590| 136| 444 | 116
Arts and humanities ...... 1,781 527 | 119 509| 124| 528 122 1,745 | 404| 137 | 520} 135| 440| 116
Social sclences .......... 6,497 | 485 117 | 483 124 | 496 120 6,061 | 391) 124 | 517 | 142| 428 117
Biosciences .............. 2876 498 105| 533| 116| 530 118] 3,222 382 | 116} 543 | 13 428 | 118
Mathematics/physical 2007 | 520( 109| 645| 104 582| 120 11,742| 364 | 113| 652 | 102 458 | 112

sciences ..

Total ..................| 15638 498] 115| 21| 132| 520| 124 26405| 375| 119| 589 | 137 | 443| 116
U.S. institution ........... | 14951 | 500| 114| 23| 131 | 523| 123| 7271 a3e3| 110| 532 140 423| 114
Non-U.S. institution ....... 687 462 | 121 474 | 136 470 | 121 19,134 380 122 611 | 129 451 1156

Resldency status

Total .... NA| NA NA| NA NA [ NA| 26,455 375 | 119

509 | 136 443 116
NA| NA NA | NA NA{ NA 5131 370 | 117 530 | 142 420 | 115

ool

Resident alien ............
Other non-U.S. ........... NA| NA| NA| NA| NA| NA| 21324 376| 120| 603 | 131| 449/ 115

MOTE: Underscoring indicates a subgroup value higher than that for the total group.  NA - not applicable.
SOURCE: A Comparative Analysis of Selected Background Data and Test Performance for U.5. and Foreign Examineas Taking the GRE General (Aptitude) Test During 198182, Educational Testing
Bervice, Graduate Records Examinations Board, Novemnber 1583
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Table B-16. Comparison by senior academic officials of
foreign baccalaureates with holders of U.S.

quality of applicants for graduate science/engineering study holding
haccalaureates by control and types of institution: 1982
(In percentagaes)

All institutions

Public iﬁstitutiaﬁs Private institutions
Daoctorate-granting
All | Nondoctorate- Doctorate- | Nondoctorate- Doctorate- | Nondoctorate-
Comparison Total | All |Top 50 other ~ granting Total | granting granting Total | granting granting
Institutions with fareign
applicants (N) ....... | 393) 222| 50| 172 17| 260 135 ~125| 133 87 46
Total.............. [100.0|100.0] 100.0(100.0 ) 100.0| 100.0 100.0 100.0} 100.0 100.0 100.0
Both groups have
approximately equal -
qualifications ........ 46.9| 46.1 46.3| 46.0 47.9| 421 43.3 40,7 55.8 50.4 66.0
Foreign applicants have
significantly batter
qualifications ........ 98| 139 104 144 43| 9.0 11.86 60| 11.3 17.4 0.0
Applicants from U.5.
43.3| 400 43.3( 391 47.8| 48.9 45.0 53.3| 329 32.3 34.0

Ciz: “Student Cuality in the Scionces and Engineering: Opinions of Senior Academic Officials,
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" American Council on Education, Higher Education Panel Asport No. 58, February 1984
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Table B-17. Doctorate-granting institutions ranked by foreign science/engineering (S/E)
graduate enroliment: 1985

S/E Ph.Ds

Total Fﬁrelgn Forelgn

graduate | graduate as a Foreign | awarded fo

S/E S/E percant post- non-U.S.

Rank Institution enrollment | enrollment | of total | doctorates citizens
Total, all institutions ............. 371,052 76,020 20.5 8,959 4847
1 UnivofSoCalif ............... 8,373 1,464 17.5 182 48
2 | Univ of Calif Berkeley ............. 5,448 1,454 26.7 218 109
3 |Univof WisMadison .............. 5,229 1,441 27.6 126 115
4 |UnivofMich ............cccvvesss 4,655 1,400 30.1 99 9
5 |MassinstofTech ................. 4,552 1,380 30.3 188 125
6 |OhioSBtateUniv .........c.cc00::s 4,944 1,280 25.9 111 100
7 Univof lUrbana ................. 4,673 1,249 26.7 120 124
8 |Univof TexAustin................. 4,931 1,243 25.2 114 83
2] Univof Minn ............cc00viues 5,760 1,190 20.7 90 81
10 lowa State Uof S&T .............. 2,578 1,106 42.9 41 81
Total, 1st 10 institutions ... ....... 51,143 13,207 25.8 1,289 957
11 ComeltUniv.............ccc0nssqs 3,313 1,020 30.8 134 100
12 Stanford Univ ceas 4,135 988 23.9 198 97
13 (MichState Univ .........ccccccxss 3,070 982 32.0 97 60
14 PenpnaState Univ ................. 3,781 977 25.8 68 G4
15 Purdue Univ .- cieas 3,654 a71 26.6 120 100
16 | Univ of Calif Los Angeleg e 4,214 956 22,7 192 3
17 UnivofARZ ......cocvvvvisrcisnns 3,601 808 25.2 a3 27
18 | Univ of Md Coll Pk . 3,439 B92 259 0 45
19 | Univ of Pitisburgh Cerrianes 4,314 870 20.2 79 55
20 |ColumbiaUMainDiv ............. 3,065 865 28.2 104 64
Total, 15t 20 institutions .......... 87,729 22,636 25.8 2374 1,572
21 4,234 815 19.2 120 42
22 . . 3,244 801 24.7 144 86
23 (VaPolylnst ....ccc.ciiiivvsinnnns 3,527 781 221 34 59
24 [(SUNY-Buffalo ............ccc000s 2,988 758 254 134 61
25 |Univof Houston UnivPk........... 1,632 728 44.6 46 28
26 |Rutgers the State Univ ............ 4,321 726 16.8 52 47
27 |OreStateUniv .............. 1,673 715 42.7 H 53
28 |LSU System ............0000 2,060 682 3341 63 24
29 [N Car State U Ralengh Ceererseeees 2,690 674 251 38 60
30 |SUNY -Stony Brook .............. 2,270 656 289 98 54
Total, 1st 30 institutions . ........: 116,368 29,972 258 3,134 2,086
31 Univoflowa ............ccccvnness 2,245 643 28.6 45 34
32 |UnivofPenna ....... 2,523 642 25.4 115 59
33 | Texas A&M Univ eeraaes 3,795 617 16.3 93 58
34 |UnivofCalifDavis ................ 2,662 605 22.7 79 56
35 Univoflll Chicago ................ 2,681 589 22.0 61 30
36 Univ of Mass Amherst ........ 2,506 581 23.2 6 36
37 INYU ... oiiiinnss 3,082 580 18.8 76 26
38 [Rensselaer F’ﬂly lnst 1,761 550 3.2 35 53
39 |UnivofOkla..........cooevvunenss 2,358 550 23.3 48 23
40 Minstof Tech ...............cc00 1,781 546 30.7 14 23
Total, 1st 40 institutions ........ 141,762 35,875 253 3,706 2,484

Continued on next page
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Table B-17. Doctorate-granting institutions ranked by foreign science/engineering (S/E)

graduale enrﬂllmenl 1985—Con.

Tcatal Fc:re:gn Fgraigﬁ S/E Ph.Ds
graduate | graduate asa Foreign | awarded to

S/E S/E percent post- non-U.5.

Rank Insmutu:n enrollment | enroliment | of total | doctorates c:mzens
41 GeaWashUnw..“.i.!.........” 3,532 546 15.5 g 25
42 | Univ of Hawa Manoa .............. 1,897 540 28.5 14 55
43 Harvard Univ .................. 2,569 538 20.9 556 43
44 |Syracuse Univ.................... 2,279 535 235 46 23
45 (UnivofKans ...................., 2,493 530 21.3 65 35
46 | Univof Cincinnati ................ 2,483 513 20,7 as 23
47 Northwestern Univ ... ciena 1,759 512 291 125 74
48 JArzStateUniv ................... 2,662 505 19.0 31 8
49 | Case Western Res Unlv e eaanees 1,921 503 26,2 71 43
50 Univ of Mo Columbia .............. 1,987 503 253 27 39
Total, 1st 50 institutions .......... 165,344 41,100 249 4,685 2,853
51 Univ of Tex Arlington .............. 2,117 502 23.7 13 7
52 So Il Univ Carbondale ............ 1,505 499 332 18 13
53 |OklaStateUniv................... 1,439 498 34,6 8 47
54 |Santa Clara Univ ......... 1,580 493 3.2 0 2
55 [NJinstofTeeh................... 2,110 491 233 0 3
56 |IndianaUniv ..................... 1,869 478 25,6 86 37
57 |(Univof Georgia............. 1,667 447 26.8 51 34
58 [Ga.Instol Tech ........... 2,271 447 19.7 22 29
59 |WayneState Univ................. 2,233 441 19.7 17 25
60 JKansState UAQBAS.............. 1,345 432 321 19 43
Total, 1st 60 institutions .......... 183,480 45,828 25.0 4,919 3,093
61 OhioUniv ........................ 897 431 48.0 0 6
62 Princeton Univ .........:.......... 1,164 429 36.9 64 45
63 (HowardUniv ..................... 947 412 43.5 13 24
64 Colo State Univ ............ 1,768 405 229 42 47
65 |NY Instof Tech .. 1,077 404 37.5 0 0
66 | Texas Tech Univ . 1,143 398 34.8 25 15
67 IUnivofKy ... 1,872 394 21.0 78 16
68 |W VaUniv i 1,652 393 23.8 25 26
69 |UnivofCola...... 3,121 388 12.4 68 25
70 Ecstchmv..”“.”.i.“g..”“. 2,712 386 14.2 10 36
Total, 1st 70 institutions . ......... 199,833 49,868 25.0 5,244 3,333
71 CUNY Grad Sch & UnivCtr......... 1,731 385 22.2 12 36
72 (YaleUniv .............c0vvevunns. 1,824 384 211 172 44
73 |UtahStateUniv .................. 1,078 383 35.5 15 26
74 N Texas State Umv ................ 1,295 372 28.7 24 13
75 998 364 36.5 69 41
76 | Univ nf Chu:aga 1,503 362 241 103 16
77 |UnivofUtah ..................... 2,167 353 16.3 88 25
78 UnivofConn ..................... 2,348 350 14.9 48 21
79 | Univ of Calif San Diego ............ 1,404 349 24.9 144 26
80 |AmericanUniv ................... 1,720 348 20.2 1 10
Total, 1st 80 institutions .......... 215,901 53,518 24.8 5,920 3,591

Continued on next page
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86

Table B-17. Doctorate-granlj Instituliczons ranked By i s€i= ence/engineering (S/E)

fiuate enr—oliment: 1985_-n,

Total Forglp |Forei gn S/E Ph.Ds
graduate | gragui| as ==a Forelgn | awarded to

S/E S/E |peree=nt |  post- non-U.5,

Rank Institytion |==nroliment | epfOlpmi| of 10 -=tal | doctorates |  citizens
81 |Univ of Calif Sta Barbara ....... ., 1,347 W 2=ss 46 31
82 |Univof Miami ..., oninesns 1,215 B 283.1 14 i1
83 UnivofMoRalla .., ., .cceivsn s, 1,316 W 2==5 <] 15
84 | Johns Hopkins Univ ... .o e s, 1,517 W 2==.0 190 24
85 |Univof Rochester ..., .o.es., 1,224 B 239 82 24
86 |Clemson Univ ...., . ciieeresn, 1,224 B 256 5 5
87 |Washington U St Louis ..., 1,332 B 2= 80 25
88 |Flamlnstof Tech ........00vees 3,255 1 =.8 1 0
89 |Carnegie-Mellon Univ . ... ..., 1,419 m 2==.3 50 50
90 Drexel Univ ........c. c;;iceee 1,336 n 2==.7 a5 14
Total, 1st 90 institytions........, 231,086 S5gi 2<=1.s8 6,429 3,790
91 UnivofSWLa....,.«, .onnee ., 693 B 45 1 3
92 |Univ of Neb Lincoln ... ..ov v\, 1,384 nW 2==4 25 35
93 [Auburn Univ ........ 1,227 MW 225 12 16
94 | Stevens Inst of Tech . . 1,766 n 170 13 9
g5 Miss State Univ ... ... 949 B 3. 4 20
96 Wash State Univ .., 1,440 B 2001 3 33
97 |Univof Lowell ....,. 1,805 B 1=.8 7 3
98 |Western Mich Univ ,.....00-0s, 1,468 B 1=3.4 4 0
99 | Univ of Wis Milwaukee ......... 1,894 ® 1a=.9 17 20
100 Lehigh Univ ...........c000ees 964 n 28=.6 21 21
Total, 1st 100 institution:....... . 244,676 5l 24z .4 6,564 3,950
All other institutions .. ... - 126,376 Tg# 12=29 2,395 897

SOURCE: National Scienca Foundation
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Tabls B-18. Master's-granting institutions ranked by foreign science/engineering

(SIE) graduate enrullmenl 1983

Total For,elgn Foreign
graduate | graduate as a
S/E S/E percent Fareign

Rank Insmutmn enrollment | enrollment | of total | postdoctorates
Tntal all instllutmns e 55,288 4,785 8.7 12

1 |Calif State U Fullerton ... ......... 1,353 315 233 1}
2 Calf State U Northridge . ......... 1,160 233 20.1 0
3 |San Jose State Univ ... . 1,742 193 11.1 0
4 |Calif State U Long Beach ... ...... 1,751 192 10.9 0
§ |8an Francisco State Univ ......... 858 112 13.1 1
6 |Mankato State Univ .............. 294 109 371 0
7 |NCar A&T State Univ ............ 232 106 45.7 1
8 (RooseveltUniv .................. 566 102 18.0 0
9 |Manhattan College ............... 354 102 28.8 0
10 |Calif State U Los Angeles ........ 1,149 96 8.4 0
Total, 1st 10 institutions ......... 9.459 1,558 16.5 2

11 |Univ of San Francisco ............ 448 93 208 0
12 |EMichUniv . .....ovvvensennnn., 570 88 15.4 0
13 |loyola Marymount Univ .......... 335 87 26.0 0
14  |Galif State U Fresno ............. 643 87 13.5 0
15 |CUNY Bernard Baruch Coll ....... 788 86 10.9 0
16 (MaAGM Univ ................... 251 78 311 1
17 |Univ of Bridgeport ........ 547 75 13.7 0
18 |CUNY Queens Coll .............. 383 72 18.8 4
19 |Tas ARTURIV .....ovvrnnnnn.s, 197 71 36.0 0
20 |liskegee Institute ................ 118 69 58.5 0
Total, 15t 20 institutions . ........ 13,739 2,364 17.2 7

21 (Montclair Staie Coll .............. 604 62 10.3 0
22 |Western i Univ ................. 320 62 19.4 0
23 |Sgamon State Univ ............ 709 58 8.2 0
24  [%IMU Edwardsville ............. 365 57 15.6 0
25 |Uivof Wis Stout ................ 347 52 15.0 0
26  |8WTexas State Univ ............. 532 51 9.6 0
27 |Jxkson State Univ .............. 253 50 19.8 0
28 [EnState Univ ................. 3ss 49 12.6 0
29  |Cilif State U Chico .............. 288 44 15.3 0
30  |Unvof New Haven .............. 602 44 7.3 0
Total, 15t 30 institutions . ........ 18,147 2,893 15.9 7

al WestCoast Umiv ................. 306 40 1341 0
32 |Yungstown State Univ ........... 158 40 25.3 0
33 |Hatford Grad Univ ............... 1,017 40 3.9 0
34  |Poiie View AGM Univ ........... 116 39 336 0
35 |Ruwhester Instof Tech............ 869 38 4.4 0
36 |BadleyUniv ............ veaes 154 38 24,7 0
37 |Mddle Tenn State Unlv . .. 256 a7 14.5 0
38 ([ClPolyStUSan LuisOb........ 250 37 14.8 0
39 Seattle Univ . . . 349 36 10.3 0
40 |UvofDCF... ... 130 36| 277 0
Total, 15t 40 institutions ......... 21,752 3,274 15.1 7

41 Aoch Univ . ........... 965 az 3.3 0
42 |SiMarys 1J San Antonio ........... =40 3 12.9 0
43 lUlvof Nev Las Vegas ........... 190 29 15.3 0
44 UnNDfLaVEme..i“,!,.,..“”; 248 28 11.3 0
45 | Wesi Chester U of Penna . . 306 27 8.8 0
48 Eslern Wash Univ .............. 348 27 7.8 1
47 | Pisburg State Univ .............. 215 25 11.6 0
48 | Bitayne College ................ 245 25 10.2 0
49 | Wetern Wash Univ .............. 214 24 11.2 0
50 Nothrop Uniiv . ... ............... 76 24 ale 0
Tblal 1st 50 msmutlgns Cresaaeaes 24,799 3,546 14.3 B

Gununued onnaxt page
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Table B-18. Master's-granting institutions ranked by foreign science/engineering

(S/E) graduale enrnllmenl 1983—-Cnn

Total Fnreign Foreign
graduate | graduate asa
S/E S/E percent Foreign

Rank Instllutlan Eﬁmllmem Eﬂl‘D”I‘i‘IEI‘Il of total pustdocmratas
51 Ta;.ag Saulharn Univ ,,,,, Ceeeenan 174 249 13.8 0
62 |John F Kenpnedy Unlv ............ 796 24 3.0 0
§3 |CUNY John Jay Coll Crim J ....... 450 23 5.1 0
54 Southeastern Mass URiv .......... 110 23 20.9 0
55 | Ark State Univ ..... Frraraaaaaanas 240 22 9.2 0
56 |UnivolScranton.........covvins 173 22 12.7 0
57 |Univ Alas Anchorage ............. 168 20 11.9 0
58 |PepperdineUniv ................. 375 20 53 0
59 |Univ of Houston Cir Lk G iiiiiiiii 943 19 2.0 0
60 |UnivofHartford ................. 230 19 8.3 0
Total, 1st 60 institutions ......... 28,458 3,762 i2.2 8

61 Marywood Coll .........ccovvnes 500 19 3.8 0
62 |Williams Coll .. 19 19| 100.0 0
63 |Tareton State Univ .......c.cc.xx 54 18 an 0
64 |Southarn U AGMColl ............ 70 18 ; 0
65 | Calif State U Sacramento ......... 1,191 18 0
66 MarganStaiaUniv’mm.m,m, 62 18 29.0 0
67 | National Univ 335 18 54 0
68 |Monterey Inst Integ Stud a1 17 21.0 0
69 WESIEI‘FI Ky UI“IIV”””” ......... 21§ 17 7.8 0
70 146 17 11.6 0
Total, 1st 70 institutions ......... 31,134 3,941 12.7 8

71 | Trinity Univ ....coovcincacriinnses 305 17 5.6 2
72 | Goddard Cﬁll ........... 38 16 42.1 0
73 |Indiana Univ of Penna . 163 16 9.8 0
74 Univ of Ark Little Rock ............ 268 16 6.0 0
75 |Easten NMex Univ.............. 145 15 10.3 0
76 |FlaA&MUniv ................... 58 15 259 0
77 |Chapman Coli .....ovvvise cuvnrs 175 15 8.6 0
7u |Monmouth CallNJ .............. 133 15 11.3 0
79 JLoyolaColl ..........cvovvvvvenses 676 15 2.2 0
80 NE Mo State Univ ............... 107 14 131 0
Total, 1st 80 institutions ......... 33,202 4,095 12.3 10

81 Pratt Institute .................... 74 14 18.9 0
a2 Midwestern State Univ ........... 143 14 9.8 0
83 |Univ of Mass Boston ............. 108 14 13.0 0
84 |WagnerColl ...............0n0nus 142 13 9.2 0
85 | Univ of Baltimore . 238 13 55 0
86 |UnivofWEFla .........coiiicnen 322 13 4.0 0
87 |WidenerUniv........covivninines 105 13 12.4 0
88 |[NCarCtrlUniv ..........cc0nnens 74 12 16.2 0
89 |Worcester State Coll ............. 138 12 8.7 0
90 |NWMoStataUniv ............... 94 12 12.8 0
Total, 1st 90 insu.utions ......... 34,640 4,225 12.2 10

91 | N Mex Highlands niv........ R 73 11 15.1 0
92 |Pacific States Univ ............... 28 11 39.3 0
93 |Uof Tex PermianBasin ........... 137 11 8.0 0
94 Pacific Lutheran Univ ............. 140 11 7.9 0
95 |Univ of Tenn Chattanooga . 171 11 6.4 0
96 |RussellSageCall................ 810 10 1.6 0
97 |Emporia StateUKans............ 23 10 4.3 0
98 |(EsstemKyUniv ................. 157 10 6.4 0
99 |MontCollMinSchATech ......... 75 10 13.3 0
100 |UnivefPortland ...........ccenes 103 10 9.7 0
Total, 1st 100 institutions ........ 56,365 4,330 11.9 10

All other institutions . 13523 455 24 2

HNOTE: Dala on masters dégraa-granhng institutions were ahtamed thiough a sample survey after 1933 Hanca dats on students
from thase institutions cannot be provided for later years.

SOURCE: National Sclence Foundatian ‘
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Table B-1Y. Distribution of foreign full-time graduate enroliment by broad science/engineering field for
departments ranked by quality: 1974-77 and 1979-83

' Field/quality of department 1974 | 1975 | 1976 | 1977 | 1979 [ 1980 | 1981 [ 1982 | 1983
7 Percentage distribution
Full-time enrollment, foreign ................cccccovviviiiiiiiiiiiii.... [ 1000]100.0[100.0[ 100.0 | 100.0] 100.0] 100.0] 100.0] 100.0

208| 20.7( 209| 200( 182 168| 17.2| 162 163
19.1( 19.0( 18.3| 184 18.1] 18.2] 183| 187| 187
21.01 21.0( 21.0| 208| 215 228| 227| 227 228
280| 269( 27.1| 275| 27.5| 273 27.1| 26.1| 26.0
1.0 124 127 13.3| 14.7] 149] 147| 164| 164

Engineering, foreign ............c.cciiiiiriiiiiiiiiirii e, | 1000 100.0 [ 100.0 | 100.0 | 100.0 | 100.0 | 100.0{ 100.0| 100.0
Highest ..o, srereeeaeaaiaasee.. | 263 264 279( 259 236| 2168| 21.8| 19.5| 203
2nd highest ....................0uhes rereesscirssiiiisiaeaeeee.s | 169 164 1631 17.8] 167 17.6] 17.3{ 179 17.1

17.5| 18.7] 183 19.2{ 221| 21.2]| 21.0| 211
2541 241 246] 260| 245| 256| 24.2| 252
14.3| 129] 134 144 14.3] 144| 17.4] 164

Brdhighest ................00ieae
Lowestrated .... .. .

Mathematics, computer sciences, foreign .............c.ceivivnninnn... 00.0 | 100.0| 100.0| 100.0| 100.0 | 100.0| 100.0! 100.0| 100.0
17.1] 16.6] 17.0( 13.7]| 12.2] 127] 121| 114
27.0; 255 257| 24.8| 22.0| 204| 19.8( 199
ceans Citasrasaranas . 21.2] 204/ 19.3| 185 199 18.9( 18.1 18.1
ciiass e srrssiissaaaaieiiaaeneass | 264 2301 247 241 28.3( 20.7) 288! 279 25.1
] 11.8] 12.8| 139| 146 16.1] 19.2| 222| 255

Physical, environmental sciences, foreign ..................coceeveinnnn. 100.0] 100.0| 100.0| 100.0} 100.0 | 100.0| 100.0 | 100.0 100.0

160 167 162 157! 153| 14.2| 144| 148 150
228( 224( 21.6| 214 205| 21.3) 21.9]| 220/ 225
21.0| 201 20.2| 201 2197 227| 228| 233| 231
2771 291 29.3( 30.1| 29.9| 29.7| 20.3| 287 277
126| 11.7( 127 126]| 124| 121 11.7] 11.2| 117

Biological sclences, foreign ............ccoiiiiiiii i i 100.0| 100.0| 100.0 | 100.0| 100.0 | 100.0| 100.0 | 100.0{ 100.0

140| 14.3) 13.7| 140 138 140! 126| 115
2101 19.2( 18] 20.1) 199| 21.0| 208 214
229( 21.0( 20.1| 210| 21.0| 20.3| 21.8] 216
30.4| 34.0( 353 324 320| 31.0| 20.6| 305
1.7y 11.5( 128 125| 13.3] 137| 153| 150

Psychology, social sciences, foreign ............coiceiiveiennnnnennnns.. | 100.0 100.0{100.0 100.0 | 100.0 100.0 ( 100.0 100.0| 100.0

21.3( 19.6( 18.8( 183 188 151]| 16.1| 153 152
162 151 13.7| 128 14.2| 14.2| 151/ 158| 165
245| 264 255| 262 26.4| 259 279| 288| 290
29.2| 28.3( 29.1| 204 26.2| z7.3| 259 247) 252
87| 10.6| 129} 133| 75| 175 150 154| 14.0

SOURCES: Council of Graduate Schools, National Research Couneil, and the National Science Foundalion
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Table B-20. Foreign as a percent of full-time graduate enroliment by broad science/engingering field for
depariments ranked by quamy 1974-77 and 1979-83

Flaldlquahty of iiapartment 1 974 1975 | 1976 | 1977 | 1979 | 1980 | 1981 | 1982 | 1983

Full- hme Enmllment furengn frarasaaasersaaaaaeeaanas peees ferereas se. 17.31 17.2| 17.7| 188 228| 242) 258| 264| 276
Highest ..... frrsessssranennes sissasssassssansasasssaaaasssassaaa.s | 20.3) 206) 216 222} 23.5; 23.0| 256| 24.8| 265
2nd highest ... cassssearennais ... | 16.7| 16.9| 16.9| 18.0| 21.3| 227| 244| 25.7| 274
3rd highest ............ 16.0f 15.5| 163} 17.5| 22.0| 251| 264 ] 27.1 284
Lowestrated .......... 17.0( 166 17.0| 185 234| 246| 265| 268| 279
Nonrated ............ e st rrrsraarrreaeaa xreeeeresesraeentenanie s 16.9| 174 17.8| 18.6| 245| 254| 257| 276| 27.7
Engineering, foreign ...............cociviiiniiiirscscninaasaaeean.... | 33.8] 335| 354 37.2| 43.2| 43.7| 455 45.1| 446
Highast ceraenns . 326| 324 8352| 360 362| 347| 370 358 372
342 349( 351 | 264 40.7| 43.9) 439| 456 445

339| 323| 36.7| 38.0| 46.8| 52.0| 50.3| 485] 475

37.0| 358| 349| 37.2| 485| 46.0| 509| 49.6| 5C6

28.1| 322 356 39.7) 47.0| 465 48.0| 484 43.8

19.7| 208 227| 248 31.0| 33.2| 361 | 36.8| 38.6

rrrrrrr 234| 256 26.1| 285| 284 28.8| 344| 350 371

. 194| 23.7| 252 274| 336| 343| 342| 350( 39.0

3rd highest ................ 21.0| 21.0| 228 233| 286| 30.7}| 327| 329|. 365
Lowestrated ............ i88| 179} 203| 223 335| 37.5( 403| 41.3( 388
Nonrated ................. 16.1| 164 | 19.8| 234 288 31.7| 37.5| 37.9| 406
19.5] 19.0| 188 193 214| 227 244| 242 253

. i58| 16.5| 16.0| 158 17.0( 16.8| 18.5| 19.5| 21.3

2nd h!ghest Carrrsseaes 194| 188} 17.8| 18.1| 19.0| 208| 225 225| 23.8
Srdhighest ............c.0.0 i ereeasers e 17.8| 165 16.3( 16.8( 20.3] 221 240 245| 255
Lowestrated ....... Mesessaasasasssessssassseaanseanraraaiassssssss | 22| 227 229| 242| 268| 282 29.9| 29.3| 29.2
Nonrated .........c.ocii i i feerereens s e 244) 20.8| 222 228 24.7| 26.1| 27.3| 240| 259
Biological sciences, farengn......... e beiiesiieiiesiiaieaiesiesences 10.1 93| 93| 94| 109| 11.4| 124| 135| 149
Highest .......... 11.6| 103 105 9.7| 109| 11.3) 120 11.7} 11.8
2nd highest .... 93| 10.1 9.3 9.0| 11.3( 11.0{ 128 142| 168
Srdhighest ..........coiiiiiiiiiiia e 9.2 8.3 7.7 6.1 99| 10.7| 11.2]| 129| 143
Lowest rated . . 10.6 9.2| 10.5| 10.8] 11.9{ 124| 132 13.7 15.8
Nonrated ........... 99| 9.1 84| 87| 101 11.5| 127 1467 150
Psychology, social sciences, foreign .............cocvvivevneeenneeona... | 101 102 104 11.4| 147| 16.0| 164| 164 17.0
Highest ................... e rrrerreasrssaaase et rresnens 14.7| 145 148} 161} 17.5] 174 19.9| 179( 188
2ndhighest .............c0 000000000 89| 84| 82| 86| 120| 13.1| 148 155| 16.8
3rd highest ... 10.2| 10.6| 10.9| 124 158 17.9| 194| 19.9| 206
Lowest rated ... Cissrsessrriiees iraeas cas .2 9.3 9.5] 10.7) 129| 14.7| 14.6| 14.3| 149
Nﬁnrated ............................. s rsaaaae et crrraaas 8.6 971 1031 10.2]| 171} 17.3| 14.4| 151 14.1
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Table B-21. Ph.D. recipients in science/engineering by field and citizenship status: 1960-85

- Number Pen’eentaéa distribution

F@l’éigﬁi -
Immigrant | Nenimmigrant Immigrant | Nonimmigrant
- Citizenship | United (permanent | (temporary Citizenship | United (permanent |  (temporary
Field and year Total known States Tﬁta!i visas) visas) known States | Total visas) visas)

Fc;reign

Total, sclence/engineering
6,263 6,216| 5,261) 955 219 736 100.00| B4.64( 15.36 3.52 11.84
6,721 6,630| 5,584 1,046 200 846 100.00 22| 15.78 3.02 12,76
7,438 7,350 6,133(1,217 196 1,021 100.00 | B83.44|16.56 2.67 13.89
8,219 8,087 6,794(1,293 279 1,014 100.00 | .84.01 | 15.99 3.45 12.54
9,224 9,043 7,494 1,543 367 1,182 100.00 | 82.37(17.13 4.06 13.07
10,476 10,321 8,460 1,861 436 1,425 100.00) 81.97( 18.03 4,22 13.81
11,458 11,162 ( 9,115 2,047 451 1,596 100.00; 81.66) 18.34 4.04 14.30
12,982 12,733 110,384 | 2,349 679 1,670 100.00 | 81.55|18.45 5.33 13.12
14,448 14,202 | 11,632 2,570 765 1,805 100.00| 81.90] 18.10 5.39 12.71
16,039 15,716 | 12,908 | 2,808 938 1,870 100.00| B2.13|17.87 5.97 11.90
17,743 17,564 | 14,326 | 3,238 1,219 2,019 100.00 | 81.56( 18.44 6.94 11.50
18,949 18,675 15,124 | 3,551 1,465 2,086 100.00| B0.99( 19.01 7.84 11.17
19,008 18,700 | 14,907 | 3,793 1,624 2,169 100.00 | 75.72| 20.28 8.68 11.60°
15,001 18,673 [ 14,683 ( 3,990 1,563 2,427 100.00 | 78.63|21.37 8.37 13.00
18,313 17,482 | 13,458 | 4,024 1,382 2,642 100.00| 76,98 23.02 7.91 15.11
18,358 18,003 ) 14,015 | 3,988 1,246 2,742 100.00( 77.85|22.15 6.92 15.23
17,864 17,526 1 13,773 ) 3,753 1,078 2,675 100.00| 78.59| 21.41 6.15 15.26
17,417 16,988 | 13,407 | 3,581 979 2,602 100.00( 78.92(21.08 5.76 15.32
17,048 16,562 | 13,086 | 3,476 970 2,506 100.00( 79.01]20.99 5.86 15.13
17,245 16,790 | 13,257 | 3,533 927 2,606 100.00( 78.96| 21.04 5.52 15.52
17,199 16,757 [ 13,179 | 3,578 935 2,643 100,00 78.65|21.35 5.58 16.77
17,633 17,066 | 13,298 | 3,768 876 2,892 100.00| 77.92|22.08 5.13 16.95
17,626 16,907 | 13,022 ( 3,885 834 3,051 100.00| 77.02| 22,98 4.93 18.05
17,932 17,287 | 13,083 | 4,204 876 3,328 100.00| 75.68|24.32 5.07 19.25
18,069 17,361 | 12,941 | 4,420 816 3,604 100.00 | 74.54( 25.46 4.70 20.76
. | 18,255 17,468 | 12,621 | 4,847 897 3,950 100.00| 72.25|27.75 5.14 2261

1,608 1,597 | 1,413| 184 4 143 100.00( 88.48) 11.52 2.57 8.95
1,747 1,719 | 1,482 237 50 187 100.00| 86.21( 13.79 2.91 10.88
1,848 1,827 1,578 249 42 207 100.00| 86.37| 13.63 2.30 11.33
2,105 2,0860( 1,785 275 48 227 100.00| 86.65( 13.35 233 11.02
2,217 2,173) 1,862( 311 80 231 100.00 | 85.69( 14.31 3.68 10.63
2,490 2457) 2,092 365 85 280 100.00| 85.14| 14.86 3.46 11.40
2,655 2,576 | 2,173| 403 a7 306 100.00| 84.36| 15.64 3.77 11.88
3,085 3,024| 2524| 500 143 357 100.00 | 83.47)16.53 4.73 11.81
3,239 3,175 2,717 4s8 126 33z 100.00| 85.57 | 14.43 3.97 10.46
3,428 3,346 | 2,841 505 170 335 100.00 | 84.91]|15.09 5.08 10.01
3,893 3,837 3211 626 283 363 100.00 ( 83.69(16.31 6.85 9.46
3,949 3,877 3,209 668 305 363 100.00( 82.77| 17.23 7.87 9.36
3,653 3,508, 2,889 709 322 387 100.00| 80.29] 19.71 8.95 10.76
3,444 3,384 | 2,644| 740 303 437 100,00+ 78.13| 21.87 895 12.91
3,136 3,009 2,339 670 257 413 100.00 | 77.73|22.27 8.54 13.73
3,078 3,011 | 2,317| 694 236 458 100.00 | 76.95| 23.05 7.84 15.21
2,861 2,823| 2,175 648 217 431 100.00| 77.05)22.95 7.69 15.27
2,721 2668| 2,071| 597 191 406 100.00¢1 77.62|22.38 7.16 15.22
2,611 2,558| 1,978| 580 183 397 100.00| 77.33| 22.67 7.15 15.52
2,674 2,620| 2,040 580 165 415 100.00| 77.86|22.14 6.30 15.84
2,521 24861| 1,884| 577 151 426 100.00| 76.55|23.45 6.14 17.31
. . 2,627 2,545| 1,956 589 147 442 100.00| 76.86(23.14 5.78 17.37
1982 ............ 2,694 2,616) 1,991 625 119 506 100.00 76.11) 23.89 4.55 19.34
1983 ............ | 2,802 2,723 | 2,064 659 120 539 100.00| 75.80 | 24.20 4.41 19.79
1984 ............ | 2845 2,753] 2,071| 682 118 564 100.00| 75.23) 24,77 4.29 20.49
1985 ............| 2914 2,724 2,040| 754 135 619 100.00| 73.01|26.99 4.83 22,15
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Table B-21. Fh.D. recipients in science/engineering by field and citizenship status: 1960-85—Con.

) Number I Percéniégé distribution
Foreign Foreign
Immigrant | Nonimmigrant Immigrant | Nonimmigrant
Citizenship | United (permanent | (temporary | Citizenship | United (permanent | (termporary
Field and year Total known States | Total visas) visas) known States | Total visas) visas)

Earth, marine, and
environmental sclences
253 251 206 45 10 35 100.001 82.07117.93 3.98 13.94
246 248 209 a7 3 34 100.00{ 84.96( 15.04 1.22 13.82
249 247 221 26 3 23 100.00| 89.47 | 10.53 1.21 9.31
322 37 254 63 12 51 100.00( 80.13)19.87 3.79 16.09
310 301 252 49 1 38 100.00| 83.72) 16.28 3.65 12.62
375 372 305 67 21 46 100.00 | 81.99] 18.01 5.65 12.37
404 396 334 62 10 52 100.00| 84.34 | 15.66 253 13.13
418 406 333 73 14 59 100,00 B82.02|17.98 3.45 14.53
442 433 350 83 17 66 100.00( 80.83)19.17 3.93 156.24
507 496 388( 108 30 78 100.00( 78.23] 21.77 6.05 15.73
510 504 400 104 a3 71 100.00 | 79.37 | 20.63 6.55 14.09
552 551 467 84 39 45 100.00| 84.75] 15.25 7.08 8.17
604 595 473 122 58 64 100.03| 79.50| 20.50 9.75 10.76
634 627 505 122 49 73 100.00| 80.54 | 19.46 7.81 11.64
629 605 4571 148 47 101 100.00| 75.54}124.46] - 7.77 ~ 16.69
634 625 4921 133 as a5 "100.00| 78.72|21.28 6.08 15.20
645 636 508| 128 32 96 100.00| 79.87| 20.15 5.03 15.09
694 681 559 | 122 22 100 100.00| 82.09) 17.91 3.23 14.68
623 608 518 20 22 68 100.00( 85.20) 14.80 3.62 11.18
646 637 5321 105 34 71 100.00 ( 83.52) 16.48 5.34 11.15
628 618 512 106 26 80 100.00| 82.85]17.15 4.21 12.94
583 573 472 101 16 85 100.00| 82.37|17.63 279 14.83
657 638 528 110 29 81 100.00{ B2.76 | 17.24 4,55 12.70
637 619 4831 136 30 106 100.00 | 78.03| 21.97 4.85 17.12
614 605 4741 13 25 106 100.00) 78.35| 21.65 413 17.62
617 592 444 | 148 31 117 100.00 | 75.00| 25.00 5.24 19.76

291 288 233 55 11 44 100.00 80.90] 19.10 3.82 15.28
332 323 271 52 8 44 100.00 ( 83.90| 16.10 2.48 13.62
388 384 309 75 10 65 100.00] 80.47{19.53 2.60 16.93
483 473 398 75 14 61 100.00| 84.14| 15.86 2.96 12.90
588 578 486 92 12 80 100.00| 84.08| 15.92 2.08 13.84
685 670 575 95 19 76 100.00 85.82| 14.18 2.84 11.34
769 753 631| 122 25 97 100.00| 83.80] 16.20 3.32 12.88
830 811 682 129 37 92 100.00 | 84.09| 1591 4.56 11.34
971 953 797| 156 44 112 100.00 | 83.63| 16.37 4.62 11.75
1,070 1,051 885| 166 52 114 100.00 84.21|15.79 4.95 10.85
1,225 1,210] 1,018 192 58 134 100.00 | 84,13 | 15.87 4.79 11.07
1,238 1,226 | 1,009| 217 65 152 100.00| 82.30|17.70 5.30 12.40
1,281 1,264 | 1,030 234 65 1869 100.00 | 81.49| 18.51 5.14 13.37
1,233 1,208 9521 254 81 173 100.00| 78.94| 21.06 6.72 14,34
1,211 1,171 876| 295 71 224 100.00 | 74.81| 25.19 6.06 19.13
1,147 1,120 g48| 272 75 197 100.00| 75.71|24.29 6.70 17.59
1,003 986 748| 238 55 183 100.00; 75.86|24.14 5.58 18.56
933 911 690 | 221 54 167 100.00 | 75.74 | 24.26 5.93 18.33
838 821 619| 202 47 155 100.00| 75.40| 24.60 5.72 18.88
769 752 552| 244 63 181 100.00 ( 73.40{ 32.45 8.38 24,07
744 721 5201 201 62 139 100.00| 72.12|27.88 8.60 19:28
728 711 482| 229 43 186 100.00} 67.79|32.21 6.05 26.16 -
720 691 458| 233 41 192 100.00| 66.28|33.72 5.93 27.79
701 666 411 255 46 209 100.00| 61.71]38.29 6.91 31,38
699 675 407 268 36 232 100.00| 60.30( 39.70 5.33 3437
€89 657 376 281 42 239 100.00 | 57.23|42.77 6.39 36.38
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Table B-21. Ph.D. recinients in

science/exngineering by field and citizenship status: 1960-85—Con.

~ Field and year

Numbér )

Percéngage c:ﬁslritutiuﬁ

Citizenship
known

United
States

- ,‘%’@réign

Total

Imma‘:gram

visas)

{permarent

Naﬁimmigriaﬁtr

(temporary
visas)

Citizenship
7 known

Fiéreigﬁ

United

?Etes Total

Immigrant
(permanent
visas)

Ngnnimmig rant
{temparary
vigas)

Computer sciences

Agricultural sciences

1960
1961

28
116
207
212
228
214
279
283
302

413
438
470
462
515
569
565
603
675
718
801
900
BS0
851
797
g00
780
771
840
B38
901
954
930
992
972

1,081

24

B5
163
156
168
143
180
177
189

306
338
340
360
363
377
375
399
438
481
555
587
533
542
461
563
499
487
530
570
594
647
649
625
683

3

56
60
71
99
106
113

107

98
130
102
152
192
180
204
237
237
246
313
317
309
336
337
281
284
310
294
a3
360
283
343
347
398

Ul -

16

18
12
17
20
15
22
41
35
47
76
85
75
65
70
37
27
43
29
35
35
23

35

43

[}

9

112

90
135
172
175
182
196
202
198
237
232
234
271
267
257
267
265
2086
325
260
307
3i2
355

100.00
100.00
100.00
100.00
* 100.00
100.00
100,00
160.00
1G0.00

100.00
100.00
100.00
100.00
300.00
700.00
100.00
HegXih)
102,06
10000
100.00
100.00
100.00
100.00
106.00
100.G:5
100.00
100.C0
100.00
100 0
1004y
100.00
100.00
10C.00
102.00
1€0.00

85.71
73.28
78.74
73.58
73.68
G66.82
6452
6254
62.55

14,29
26,72
21.26
26.42
26.32
33.18
35.48
37.46
37.42

.o
22,48
27.66
22.08
29.51
33.74
33.63
33.83
35.11
33.01
30.71
34.78
37.29
36.31
42,16
37.44
36.03
36.84
36.90
35.08
36.74
37.74
30.43
34.58
35.70
36.82

74,09
77.52
72.34
77.92
70.49
53.26
66.37
86.17
54.89
86.99
69.29
65.22
62.71
63.69
57.84
62.56
63.97
63.16
63.10
64.92
63.26
62.26
69.57
65.42
64.30
63.18

357
4.31
5.80
6.13
8.77
.61
o9.68
5.01
7.95

3.87
138
3.83
2,60
3.30
3.51
2.65
3.65
6.07
4.87
5.87
8.44
10.00
8.81
8,16
7.78
4.74
5.12
3.46
3.88
3.67
247
3.63
3.60
3.98

10.71
22,41
15.46
20.28
17.54
27.57
25,81
31.45
29.47

22.03
21.10
23.83
19.48
26.21
30.97
30.18
29.04
28.13
24.84
26.33
27.29
27.50
34.00
29.67
31.28
33.33
31.79
31.62
32.85
34.07
27.96
30.95
32.10
32.84
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Tahle B-21. Ph.D. recipients in science/engineeriss; bv £ © r.czenshaystatus: 1960-85—Con.

~ T Number T Percentage distribution

Fa;eié" : Foreign

Immigrant %o gract Immigrant | Nonimmigrant
Citizenship | United (permaneri . (ompoary o Stizeos- o | United (permanent | (temporary
Field and year Total known Stgteg Total visas) | vizag) | Erowr States | Total visas) visas)

Blological sclences |
1,236 | 1,048 188 " o 100,00 84.79 | 15.21 3.24 11.97
i,228| 1,016] 212 20 = 100.00| 82.74 | 17.26 3.18 14.09
1,382| 1,156 226 P 100.00| 83.65|16.35 1.81 14.54
1,498 1,243| 255 " 100.00 | 82.98|17.02 3.07 13.95
1,669 | 1,359| 310 60 100.00 | 81.43 | 18.57 3.59 14.98
1,543| 1.570| 373 66 100.00 | 80.80|19.20 3.40 15.80
2,407} 1.725| 380 &7 100.00| 81.95 | 18.05 3.18 14.87
2324 1.926] 398 100 | 100.00| 82.87|17.13 4.30 12.82
2766 | 2303| 493 133 100.00 | 82.37|17.63 4.76 12.88
2052| 2571| 481 141 100.00| 84.24 | 15.76 462 11.14
3,336 | 2,804| 532 171 100.00 | 84.05 | 15.95 5.13 10.82
3.576| 3,056 520 208 100.00| 85.46 | 14.54 5.82 8.72 -
3.521| 2,994| 527 222 100.00| 85.03|14.97 6.31 8.66
4,423 3556| 867 319 100.00| 89.40 | 19.60 7.21 1239
3.320| 2,749| 571 208 100.00 | 82.80|17.20 6.27 10.93
3.417| 2.910| 507 190 100.00| 85.16 | 14.84 5.56 9.28
3.473| 2.908| 475 162 100.00| 86.32| 13.68 4.66 9.01
3,380 | 2,909| 480 162 100.00| 85.84|14.16 4.78 9.38
3.426 | 2992| 434 142 100.00| 87.33 | 12.67 4.14 8.52
3,559 3,130| 429 132 100.00| 87.95]12.05 3.71 8.35
3.726| a279| 447 151 100.00| 88.00 | 12.00 4.05 7.94
3,709 | 3,207| 412 124 100.00| 88.8911.11 3.34 7.76
a778| 3318| 4s0 117 100.00 | 87.82] 12.18 3.10 9.08
3.646| 3210| 436 114 100.00| 88.04 | 11.96 3.13 8.83
3,753 | 3279| 474 114 100.00 | 87.37| 12.63 3.04 9.5
3.656| 3,126| 530 108 100.00| 85.50 | 14.50 2.95 11.54

Psychology
1960 ............ 772 769 728 4 14 27 100.007 94.67) 5.33 1.82 3.51
820 811 779 32 10 22 100.00( 96.05| 3.95 1.23 2.71
856 846 790 56 13 43 100.00| 93.38| &.62 1.54 5.08
830 882 845 37 14 23 100.00( 95.80| 4.20 1.59 2.61
1,013 1,003 938 65 28 a7 100.00| 93.52] 6.48 279 3.69
954 946 9205 41 14 27 100.00 | 95.67| 4.33 1.48 2.85
1,139 1,117 1,051 66 25 M 100.001 94.09| 5.91 2.24 3.67
1,295 1,276 1,219 57 21 36 100.00 | 9553 | 4.47 1.65 282
1,484 1,448 | 1,374 74 32 42 100.00) 94.85! 511 2.21 2.90
1,766 1,732 1,642 20 29 61 100.00| 94.80| 5.20 1.67 3.52
1,890 1,874 1,775 99 41 58 100.00) 94.72| 5.28 219 3.09
2,145 21131 1,992 121 50 71 100.00| 94.27| 5.73 2.37 3.36
2,279 2247 ) 2118| 129 51 78 100.00| 94.26| 5.74 2.27 3.47
2,458 2415( 2,285¢ 130 50 80 100.00| 94.62| 5.38 2.07 a3
2,598 2475| 2844 13 47 84 100.00| 94.71| 5.29 1.80 3.39
2,751 2,708 2,552| 156 55 101 100.00 ( 94.24| 5.76 2.03 3.73
2,883 2854 2727| 127 41 86 100.00| 95.55| 4.45 1.44 3.01
2,990 2894 | 2774 120 47 73 100.00| 95.85| 4.15 1.62 2.52
3,055 2919 2804 115 84 61 100,00 | 96.06| 3.94 1.85 2.09
3,091 2,968 | 2,850| 118 45 73 100.00| 96.02| 3.98 1,52 246
3,098 2980 2859 121 50 71 100.00 | 95.94 | 4.G6 1.68 238
3,358 3,238 3,111 127 47 80 100.00| 96.08 3.92 1.45 2.47
3,158 2987 2875 112 47 65 100.00| 96.25( 3.75 1.57 2.18
3,308 3,167 3,025| 142 63 79 100.00 | 9552} 4.48 1.99 2.49
3,223 3,043| 2905| 138 51 87 100.00 | 95.47| 4.53 1.68 2.86
3,075 29412 2772] 140 58 B2 100.00| 95.19; 4.81 1.99 2.82
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Tahle B

-21. Ph.D. recipients in science/engineering by field and citizenship status: 1550-85—Con.

Field and year

7 Number

F‘én;é;fntgég distribution

Total

Citizenship
known

United
States

Foreign i

Total

lrr;migram
(permanent
visas)

Nonimmigrant
(ternparary

visas)

Citizenship
B known

United
States

) Fc;reigﬁ

Total

Immigrant
(permanent

visas)

‘Nonimmigrant
(temporary
visas)

Soclal sclences
1960
1961
1962
1963 ...

1964 .....
1965 .
1966 ..
1967 ..
1968 ..
1969 ..
1970 ..
1971 ..
1972 ..
1973 ..
1974
1975 ..
1976 ..

1977 ....
1978 ....
19759 .
1980 ......
1881 ..
ig82 ...
1983
1984
1985

885

954
1,014
1,088
1,213
1,359
1,479
1,784
1,966
2,188
2,626
3,010
3,234
3,365
3,288
3,346
3,277
3,139
3,008
2,864
2,796
2,791
2,690
2,666
2,609
2,607

872

933

986
1,053
1,160
1,331
1,431
1,725
1,908
2,125
2,587
2,966
3,154
3,297
3,134
3,273
3,214
3,075
2,920
2,779
2,733
2,695
2,558
2,495
2,467

720

764

809

867

946
1,080
1,136
1,375
1,548
1,713
2,049
2,386
2,540
2,599
2,480
2,617
2,561
2,421
2,209
2,153
2,144
2,048
1,893
1,898
1,763
1,712

152
169
177
186
214
271
295
360
412
538
580
614
€698
654
656
654
621
626
589
647
865
732
755

29

25

48

50

73

68
113

99
132
176
192
199
204
172
164
144
149
149
137
148
143
150
i21
146
141

119
140
152
138
164
198
227
237
261
280
362
388
415
494
482
492
509
505
472
489
441
504
515
524
585
614

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100,00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

82.57
81.89
82.05
82.34
81.55
79.64
79.39
79.71
81.13
80.61
79.20
80.45
80.53
78.83
79.13
79.96
79.68
78.73
78.73
77.47
78.45
75.99
74.00
74.64
70.66
69.40

17.43
18.11
17.95
17.66
18.45
20.36
20.61
20.29
18.87
19.39
20.80
19.55
19.47
21.47
20.87
20.04
20,32
21.27
21.27
22.53
21.55
24.01
26.00
25.36

30.60

3.78
3.11
4.56
4.31
5.48
4.75
6.55
5.19
6.21
6.80
6.47
6.31
6.19
5.49
5.01

13.65
15.01
15.42
13,11
14.14
14.88
15.86
13.74
13.68
13.18
13.99
13.08
13.16
14.98
15.38
15.03
15.84
16.42
16.16
17.60
16.14
18.70
20.13
20.61
23.49
24.89

Total sclencos
1960
1961 .. seeaas
1962 ............
1963 ......
1964 . cees

1965 ..........

1966 .. ..
1967 ............
1868 .........
1969 .......

1970
1971
1972
1973
1974
1975 ... .-
1976 ............
1977
1978 ...
1979 ...
1980
1981 ...
1982 .....
1983
1984 .
1985

5,469
5,781
6,222
6,862
7,560
8,402
9,157

10,378

11,593

12,774
14,305
15,451

15,505

15,637

15,166

15,356

15,030

14,774

14,625

14,755

14,720

15,105

14,980

15,151

15,161

15,090

5,426

5,696

5,142

6,745

7,399

8,288

8,943
10,169
11,388
12,520
14,149
15,209
15,229
15,352
14,511
15,054
14,766
14,417
14,208
14,360
14,352
14,653
14,412
14,635
14,579
14,461

4,654
4,859
5,203
5,752
6,206
6,884
7.425
8,458
9,527
10,521
11,812
12,706
12,677
12,541
11,706
12,299
12,218
11,935
11,825
11,964
11,924
12,128
11,853
11,920
11,701
11,342

3,119

837

939

923
1,193
1,404
1,518
1,711
1,861
1,999
2,337
2,503
2,652
2,811
2,805
2,765
2,550
2,482
2,383
2,396
2,428
2,525
2,559
2,715
2,878

165
145
136
194
258
298
307
450
492
589
789
935
1,002
1,006
867
828
688
653
645
605
636
575
538
857
542
582

607

692

803

799

935
1,106
1,211
1,261
1,369
1,410
1,548
1,568
1,650
1,805
1,938
1,927
1,862
1,829
1,738
1,791
1,792
1,950
2,021
2,158
2,336

2,537

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00

85.77
85,31
84.71
85.28
83.88
83.06
83.03
83.17
83.66
84.03
83.48
82,59
81.69
80.67
81.70
82,73
82.78
83.23
83.31
83.08
82.77
82,24
81.45
80.26
78.43

14.23
14.69
15,29
14.72
16.12
16.94
16.97
15.83
16.34
15.97
16.52
16.46
17.41
18.31
19.33
18.30
17.27
17.22
16.77
16.69
16.92
17.23
17.76
18.55
19.74
21.57

4.53
4.54
4.21
4.43
3.92
3.73
3.81
3.72

4.02

11.19
12.15
13.07
11.85
12.64
13.34
12.40
12,02
11.26
10.94
10.31
10.83
11.76
13.36
12.80
12,61
12.69
12,23
12.47
12,49
13.31
14,02
14.75
16.02
17.54
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Table B-21. Ph.D. recipients in science/engineering by field and citizenship status: 1960-85—Con.

Field and year

Total

) Péreegtagé }j{stributigﬁ

7F:gféig;1 - 777;

Citizenship
known

United
States

Immigrant
(permanent
visas)

ﬂaﬁimrhigran}
(temporary
visas)

Citizenship
knawn

United
States

Total

Nonimmigrant

(temporary
visas)

Total engineering
1960
1961 ..
1962 ..
1963 ..
1964 ..
1865 .....
1966 .....
1967 ..
1968 ..
1969 ....
1870
1971 ..o
18972 ...l
1973 ......

1974 .. .
1975 . ....ohns
1976 .....
1977 .. .
1979 ...oviinnn
1980 ..
1981 .......
1983 ....

794

940
1,216
1,357
1,664
2,074
2,301
2,604
2,855
3,265
3,498
3,503
3,364
3,147
3,002
2,334
2,643
2,423
2,490
2,479
2,528
2,646
2,781
2913
3,165

790

934
1,208
1,342
1,644
2,033
2,219
2,564
2,814
3,196
3,415
3,466
3,471
3,321
2,973
2,949
2,760
2,571
2,354
2,430
2,405
2,413
2,495
2,652
2,782

607

725

930
1,042
1,288
1,575
1,690
1,926
2,105
2,387
2,514
2,418
2,330
2,142
1,752
1,716
1,557
1,472
1,261
1,293
1,255
1,170
1,169
1,163
1,240
1,279

54

55

60

85
109
138
144
229
273
342
430
530
622
557
515
418
390
326
325
322
299
301
296
319
274

315

129
154
218
215
247
319
385
409
436
460
471
518
519
622
704
815
813
773
768
815
851

1,030
1,170
1,268
1,413

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.60
100.00
100.00
100.00
100.00

76.84
77.62
76.99
77.65
78.35
77.52
76,16
7812
74.80
74,69
73.62
69.76
67.13
64.50
58.97
58.19
56.41
57.25
53.57
53.21
52.18
48.49
46.85
43.85
44.57
42,53

23.16
2238
23.01
2235
21.65
22,48
23.84
24.88
25.20
25.31
26.38
30.24
32,87
35.50
41,03
41.81
43.59
42.75
46.43
46.79
47.82
51.51
53.15
56.15
55.43
57.47

16.33
16.49
18.05
16.02
15.02
15.69
17.35
15.95
15.49
14,39
13.79
14.95
14.95
16.73
23.70
27.64
29.46
30.07
32.63
33.54
35.39
39.04
41.28
44,12
45.58
46.99
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Table B-22. Percent of doctorates in science/engineering awarded to women

by citizenship status: 1960-85

U.S. cilizens

Fareign citizens

Tatal
Year number

Percent

Total

Permanent visas

Temporary visas

Total

number

Percent
women

Total

number

Percent
women

Total
number

Percent
women

1960 ..... 5261

1961 ..... 5,584
1962 ..... 6,133
1963 ..... 6,794
1964 ..... 7,424
1965 ..... 8,460

1966 ..... 9,115
1967 ..... 10,384
1968 ..... 11,632
1969 ..... 12,908

1970 ..... 14,326

1971 ..... 15,124
1972 ..... 14,907
1973 ..... 14,683
1974 ..... 13,458
1975 ..... 14,015

1976 ..... 13,773
1977 ..... 13,407
1978 ..... 13,086
1979 ..... 13,257
1980 ..... 13,179

1984 ..... | 12,941
1985 ..... | 12,621

10.7
1.6
13.9
15.6
17.2
18.4
19.6
21.3
23.0
24.8

25.7
271
25.1
29.7
30.0

955
1,046
1,217
1,293
1,549
1,861
2,047
2,349
2,570
2,808
3,238
3,551
3,733
3,990
4,024
3,988
3,753
3,581
3,476
3,533
3,578
3,768
3,885
4,204
4.420
4,847

6.8

6.8
6.7
6.7
7.0
58
7.3
7.0
7.3
7.5
7.9
8.3
8.5
9.0
9.3
9.4
10.7
11.4
11.9
12.2
12.2
13.0
12.0
12.2
12.8
13.9

219
200
196
279
367
436
451
679
765
938
1,219

1,465
1,624
1,563
1,382
1,246
1,078
979
970
927
935
876
B34
876
816
897

8.2

85
8.2
6.1
10.1
9.4

7.8
6.9
9.7
8.3
9.4
10.5
11.3
11.4
11.9
123

14.9
14.6
16.8
17.5
20,0

19.¢
18.8
20.3
19.4
20.0

736
846
1,021
1,014
1,182
1,425

1,596
1,670
1,805
1,870
2,019
2,086
2,169
2,427
2,642
2,742
2,675
2,602
2,506
2,606
2,643
2,892
3,051
3,328
3,604
3,950

6.4

6.4
6.5
6.9
6.1
4.7
7.2
7.1
6.3
74
7.0
6.7
6.5
7.5
8.0
8.1
9.0
10.3
10.1
10.4
9.4
11.0
10.1
10.0
1.3
12.5
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Tahle B-23. Science doctorates awarded to

U.S. citizens per thousand U.S. population by sex: 1970-85

Science doctorates fo U.S. citizens

Sﬂsyé,areoid
population
(thgusaqu)

Total

Men

Women

B (Number) | (p

er

) ]Nuﬁpgrg " (per 000)

(N;njber)ﬁ

[tper o001

Total

Men

Actual

11,812 10,469 8.50 1,343 1.07 2,488 1,232
12,706 11,080 8.49 1,616 1.22 2,632 1,308
12,577 10,858 7.82 1,719 1.22 2,795 1,388
12,541 10,514 6.66 2,027 1.27 3,178 1,579
11,7086 9,626 6.45 2,080 1.37 3,008 1,492
12,299 9,920 6.73 2,379 *.59 2,966 1,473
12,216 9,715 6.69 2,501 1.71 2913 1,452
11,935 9,349 4.68 2,586 1.29 4,000 1,999
11,842 9,063 4.89 2,779 1.49 3,721 1,855
11,964 8,959 4.82 3,005 1.60 3,734 +,857
11,924 8,717 4.69 3,207 1.71 3,737 1,860
12,128 8,767 4,53 3,361 1.72 3,886 1,935
11,853 B,39%4 4.21 3.459 1.73 3,990 1,993
11,922 8,183 3.99 3,739 1.82 4,107 2,053
11,716 7,952 3.76 3,764 1.78 4,225 2,114
11,342 7,669 3.54 3,673 1.71 4,322 2,169
SOURCES: National Science Foundation and Deparimeni of Commercs, Bureau of the Census, Current Population Reports, Series P-25

ERIC

Aruitoxt provided by Eic:

106



Table B-24. Citizenship stalus of doctorate recipients in selected
engineering fields: 1978 and 1985

Percentage distribution

Number

) Féreigq Fgmién o

Citizen- Immigrant | Non-immigrant | Citizen- Immigrant | Non-immigrant
ship United (permanent {temporary ship United (permanent (ternporary
Field and year Total | known | States | Total visas) visas) known | States | Total vizas) visas)

Total—

engineering
1978 ........... | 2,423 2,354 1,261 1,093 325 768 100.0 537 464 13.8 326
3,165 3,007 1,279 | 1,728 315 1,413 100.0 426| 575 10.5 47.0

103 101 48 53 14 a9 100.0 475) 525 13.9 38.6
124 121 53 68 17 51 100.0 438 56.2 14.0 421

261 256 127 129 46 83 100.0 496 | 504 18.0 324
440 429 218 211 39 172 100.0 50.8| 49.2 9.1 40.1

236 228 91 137 27 110 100.0 39.9| 60.1 11.8 48.2
357 343 114 229 38 191 100.0 33.2| 66.8 111 55.7

Electrical/
electronic
1978 ........... 463 444 244 200 59 141 100.0 55.0| 45.0 13.3 317
1985 ........... 631 585 247 338 65 273 100.0 422 | 57.8 11.1 46.7

1978 ........... 51 51 35 18 11 100.0 686 314 9.8 216
1985 ........... g2 85 28 57 48 100.0 329 | 6741 10.6 56.5

oo

1978 ........... 125 124 71 53 17 36 100.0 57.3| 427 13.7 29.0
1985 ........... 188 180 B9 9N 13 78 100.0 494 | 506 7.2 433

1978 ........... 282 278 149 129 44 85 100.0 573 427 13.7 29.0
1985 ........... 424 405 161 244 53 191 100.0 39.8 | 60.2 13.1 47.2

1978 .......aa 107 105 61 44 17 27 100.0 581 419 16.2
1985 ........... 96 9 38 53 5 48 100.0 418 ] 58.2 5.5

SOURCES: National Seience Foundation and National Research Gouncil

107

o
w0

ERIC

Aruitoxt provided by Eic:



Table B-25. Engineering doc

torates awarded to U.S. citizens per thousand U.S. population by sex: 1970-85

Engineering doctorates to U.S. eitizens

population
(thousands)

30-year-old U.S.

Total Men Women
Year (Number) | (per 000) | (Number) I (per 000} | (Number) J {per 090) Total Men Wornen
Actuai
2,514 1.01 2,503 203 11 0.01 2,488 1,232 1,256
2,418 .92 2,415 1.85 3 .00 2,632 1,306 1,326
2,330 .83 2314 1.67 16 01 2,795 1,388 1,407
2,142 .67 2,121 1.34 21 .01 3,178 1,579 1,599
1,752 .58 1,734 1.16 18 01 3,008 1,492 1,516
1,716 58 1,684 1.14 3z .02 2,966 1,473 1,493
1,557 .53 1,523 1.05 34 .02 2,913 1,452 1,461
1,472 .37 1,430 .72 42 .02 4,000 1,999 2,001
1,244 .33 1,231 66 13 01 3,721 1,855 1,866
1,293 .35 1,254 .68 39 .02 3,734 1,857 1.877
1,255 34 1,191 .64 64 .03 3,737 1,860 1,877
1,170 .30 1,117 .58 53 03 3,886 1,935 1.951
1,169 .29 1,095 .55 74 .04 3,990 1,993 1,997
1,173 .29 1,090 .53 a3 .04 4,107 2,053 2,054
1,240 .29 1,151 54 89 .04 4,225 2,114 2,111
1,279 30 1,160 53 119 .06 4,322 2,169 2,154

SOURCES: National Science Foundation, and Department of Commerce, Buraau of the Census, Current Papulation Raporis, Series P-25
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Table B-26. Country of citizenship for non-U.S. citizens awarded science doctorates: selected years

Year of dacfﬂrata

Total
1960- | 1960- | 1965- | 1970- | 1975-
C.'r:untry nf c’:‘iii;enship 85 64 ES 74 79 1980 1981 19;52 1983 1984 1985

 Total, foreign citizenship ............. 55 127 | 4,734 8 493 13,107 | 12,566 | 2,428 E 525 | 2,559 | 2,715| 2,881 3,119
4,677 616 989 1,399 B62 130 156 127 152 141 125
1,144 76 151 196 260 54 72 7 22 80 92
816 49 103 132 180 44 53 56 67 56 76
442 17 88 112 109 19 22 14 12 27 22
3,417 112 as7 809 558 21 214 168 190 211 197
504 22 67 192 94 15 20 19 24 30 21
1,107 19 73 174 334 95 98 63 75 80 65
524 27 64 124 157 22 24 20 23 28 35
397 18 47 108 108 19 16 22 20 21 18
6,896 554 1.036 1,847 1,556 263 293 296 327 354 370
241 13 a8 86 46 6 15 8 8 11 10
caraans 2,116 197 367 610 466 66 a2 73 75 87 93
France 17 51 134 125 8 16 24 17 30 17 439
Fed. Rep. Gar/Ger Dem Hep L 709 63 123 204 127 22 25 29 a9 a7 40
Greece ............. 765 68 122 161 190 39 35 37 33 43 a7
Italy....,,””,‘,,.” ,,,,,,,,,,, 334 20 42 73 68 13 15 18 23 25 37
12,623 674 1,698 3,210 3,073 525 508 628 697 742 868
6,493 290 977 1,874 1,493 257 228 303 33 353 387
950 3 51 194 339 58 66 60 64 53 62
1,278 150 204 302 282 39 44 54 69 64 70
2,100 154 307 477 443 83 79 104 128 141 184
1.004 46 80 195 315 52 56 65 59 68 68
12,422 | 1,187 2192 3,034 2,403 528 532 583 622 692 649
6,058 788 1.319 1,606 1,084 186 200 194 197 242 242
1,544 48 132 246 332 125 115 145 130 162 109
504 &1 116 113 58 21 23 22 36 20 34
1,196 84 199 322 283 42 58 54 59 54 41
304 30 58 72 72 12 10 13 1" 13 13
584 19 50 183 171 3 18 25 30 31 26
Pakistan 767 89 200 218 105 3z 17 29 25 26 26
Australasia . .. 2,661 244 497 710 511 103 116 116 127 123 114
Australia ceans . crees 902 90 158 255 164 40 3z 41 42 45 35
Indonesia, Hepubhc uf Crresraaenens 426 26 74 79 92 16 35 22 35 23 24
New Zealand . 383 37 77 99 83 18 13 13 17 12 14
Philippines . ... 943 a 187 275 172 28 36 40 33 41 40
Africa ...... 4,121 197 593 833 840 212 262 274 283 295 332
Egypt .. .. o 1,059 112| 373 222 92 34 36 44 49 43| 54
Nigeria .......... 783 91 258 64 a0 76 68 60 76
Gauntry unkm;iwn Crtarrerasranaarens 6,724 | 1,057 912 957 | 1,984 383 370 282 213 216 350
'Respondents reported that “Germany” was their country of citizenship. Distinguishing batween the German Demecratic Republic and the Federal Republic of Germany is not passible. Most of the

rezpandents probably are citizens of the Federal Republic of Germany.

2Raspondents reported that *China” was their country of cilizenship, Distinguishing between the People’s Republic of China

Taiwan.

S0OURCES: National Science Foundation and National Research Council
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Table B-27. Country of citizenship for non-U.S. citizens awarded engineering doctorates: selected years

Year of doctorata

Total
1960- | 1960- | 1965- | 1970- | 1975-
Gnuntfy of citizanship 85 64 69 74 79 1980 1981 1982 1983 1984 1985
Talal foreign citizenship . ............ 24,200 1,326 (| 3,142 5,488 5,765 1,150 1,243 1.32(“: 1,489 1,543 1,728
Canada ........cooivvirienniininnins 734 97 238 191 B6 20 17 18 23 22 22
Mexico and Gentral Amarlca ......... . 324 9 as 53 85 17 24 17 34 22 27
MBXICO . .. i vt iiii i naneennns 272 7 26 47 73 13 21 13 29 19 24
Cuba and isiands .. Cereas 82 3 19 20 14 2 3 9 5 7
South America............c.ovvvvnnes 974 24 90 202 276 52 74 65 76 62 53
Argamma“”,i!.;.....i. . a5 0 8 16 21 10 6 5 8 10 11
Brazil . .. et et aanes 392 10 30 81 114 24 36 29 26 a7 15
L 111 T 121 4 17 31 30 3 10 7 11 2 6
Colombia cees 115 3 11 35 36 3 3 4 5 11 4
Europe...... 2,350 159 345 688 514 88 103 113 120 109 111
Belgium ...........oiiiviiinnenns, 137 7 20 43 29 4 5 7 7 6 9
England .................cciiines 368 | QA79 112 63 19 16 16 10 12 6
France .............. 278 16 35 95 63 6 8 12 14 17 11
Fed. Hep Ger./Ger. Dem. ﬁap ...... 188 11 a7 74 35 5 8 6 3 2 7
GrBECE .. ..oovvirerirrerscsncsnss 444 19 418 98 109 22 28 23 32 35 30
ltaly . . . . . 52 7 13 29 10 2 2 5 7 10 7
EastAsia........ Ceerreaas 7.324 310 958 | 1,670 | 1,569 304 364 422 481 582 664
China (including Talwan)i‘ ..... Cieens 4,600 221 729 | 1,111 862 174 223 260 279 336 405
HongKong ........ . 369 12 46 142 27 27 31 30 27 27
Japan....... et reearerciiariens 632 39 72 199 139 27 31 31 31 38 25
Korea.................. 1,133 36 114 229 250 41 50 62 104 115 132
Thailand .. 366 8 22 40 140 20 23 25 27 36 25
West Asla cees 7,515 340 864 | 1,846 | 1,857 357 372 412 491 464 512
4,112 203 5251 1,242 1,039 184 176 160 178 194 211
1,137 26 60 169 257 79 74 99 138 119 116
137 10 30 40 24 6 4 4 7 6 6
547 51 82 102 137 21 33 25 45 22 22
147 2 20 a1 33 6 8 8 13 15 11
678 23 73 152 193 <] 30 43 36 41 56
215 9 40 49 47 8 8 13 13 10 18
Australasia 411 30 76 113 68 14 9 21 23 29 28
Austraha 136 12 26 49 20 4 4 4 8 5 4
98 7 9 14 18 4 4 7 9 11 15
NEwZealand...,””. 49 11 13 7 4 6 4 4
Philippines . . Cerrresss 128 1 30 37 23 2 1 4 6 9 5
Africa........... 1,504 50 149 301 307 96 104 98 125 139 135
Eaypt .. 688 39 106 170 121 39 41 a8 43 45 46
Nigena 243 15 73 20 31 16 29 30 29
Cuuntrv unknﬁwn . 2,982 304 SET 404 985 200 176 157 107 109 169

'Respondents reported that "Germany” was their country of citizenship. Distinguishing between lf'e Eermaﬁ Democratic

respondents probably are citizens of the Federal Renublic of Germany.

?Respondents reported that “China® was their country of cilizanship. Distinguishing between the Pag;

SOURCES: National Science Foundation and National Researeh Cauncil
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Table B-28. Country of citizenship for non-U.S. citizens awarded
science doctorates by science fields; 1985

Earth,
environmental,
Region and Total Physical and marine Computer Life Social

selected ﬁauntriaa sclencas sciences sclences Matharnahcs sciences sciences suences Psychology
Tﬂtal fa*eign 3,119 683 148 281 113 928 755 140
Horth/Central America ...... 239 as 12 20 3 97 45 26
Canada .................. 125 19 9 10 2 38 26 21
Mexico .......... 76 12 3 9 0 39 11 2
Cuba and lslands eeeiian 22 4 0 1 1 7 6 3
South America ............. 197 38 11 20 6 78 36 8
Argentina .............0e. 21 2 1 5 1 a 4 0
Brazil ....... 65 7 6 6 3 26 15 2
Chile........cooveiiinnens 35 11 1 6 1 11 5 0
Colombia ................. 18 1 2 0 8 2 2
Eurﬁpe 370 93 22 46 12 89 78 30
Ceeecens 10 2 1 0 2 2 3 0
93 22 6 7 2 31 14 11
Ceessaaans 17 7 2 0 0 4 4 0
Germany ..... 40 3 2 6 1 12 g9 7
Greece , 37 9 0 7 2 0 11 1
taly ...o.oovviiiiianat. 37 12 2 8 7 5 10 1
East Asla ...... ges 254 51 85 4 229 190 18
China (including Talwan) 387 128 31 38 19 114 50 7
Hnngl{ang..“..i......” 62 18 2 10 3 18 9 2

Japan (including Ckinawa/

Ryukyus) ............... 70 12 4 6 2 12 29 5
Korea .... cees . 184 52 8 14 9 35 65 1
Thailand 68 13 1 2 3 25 24 0

West Asia ceen 649 196 17 52 .7 161 171 25
India .......oovvvnenianan. 242 106 5 14 18 a6 41 2
lran .... 109 26 2 10 2 20 42 7
Irag .... . 34 1 0 3 1 21 8 0
Israel ............ cees 41 5 3 4 5 4 9 11
Lebanon Cheiiees 13 5 0 2 0 4 2 0
Pakistan .................. 26 3 1 1 0 14 7 0
Turkey ....oiiiiiiniiiiins 26 5] 3 5 0 4 7 1

Australasla ................ 114 10 7 10 2 45 36 4
Australia ................. 35 3 4 5 0 10 10 3
Indonesia, Republic of .. 24 3 1 0 0 11 9 0
New Zealand ............. 14 2 1 1 0 8 2 0
Philippines ............... 40 2 1 4 2 15 15 1

Affica ..................... 33z 38 12 17 9 139 112 5
Egypt . e 54 11 5 3 5 22 8 0
Nigeria ................... 76 10 2 2 0 30 30 2

Gﬂuntnj Unknown .......... 350 90 16 A 13 a0 87 23

SOURCES: Hational Seience Foundation and National Research Coundil
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Table B-29. Country of citizenship for non-U.S. citizens awarded engineering doctorates
for selected engineering fields: 1984

Country of Total Aeranautical/ Electrical/ Other
citizenship engineering | astronautical | Chemical | Civil [electronics | industrial Materials | Mechanical | Nuclear | engineering
Total, non-U.S.
citizens ........ 1,542 69 178 | 207 307 48 91 192 56 394
Canada ........... 22 3 1 3 2 1 1 11
Mexico and Cenfral
America ........... 22 1 2 3 4 1 2 2 7
Mexico .......... 19 1 1 1 4 1 2 2 7
Cuba and Islands . ., 5 1 1 3
South America ..... 62 1 12 8 12 1 3 6 5 14
Argentina ........ 10 5 1 2 2
Brazil ........... 27 1 4 5 1 3 5 8
Chile ....... 2 1 1
Colombia ........ 11 1 2 2 1 1 4
Eufepe ............ 109 5 14 13 22 4 2 10 3 36
Belgium ......... 6 i i 2 2
England ......... 12 1 1 3 2 3 2
France .......... 17 3 2 2 2 1 2 5
Fed. Rep. Ger./Ger,
Dem. Rep. 2 1 1
. 35 1 7 4 4 1 3 1 14
10 1 1 1 5 2
5 . 582 24 70 69 121 14 53 81 22 128
China (incl. Taiwan) 336 14 49 40 71 5 30 45 11 71
Hong Kong ...... 27 2 5 3 8 1 1 2 i 4
Japan, Okinawa,
38 2 1 3 B 1 2 6 2 13
115 5 14 9 20 3 14 21 5 24
36 1 12 5 4 4 10
464 30 53 53 1 20 17 63 11 122
194 21 36 9 35 6 13 20 54
118 2 6 16 | 6 2 21 7 28
6 1 4 1
22 4 2 6 3 1 1 1 4
15 3 3 4 5
41 1 4 3 6 3 10 1 13
10 1 1 4 1 1 2
Australasia ........ 29 1 2 8 3 2 5 8
Australia ......... 5 1 2 1 1
Indonesia, Rep. of 1 1 4 1 1 4
New Zealand .... 4 1 1 2
Philippines ....... 9 1 1 1 1 5
Aifica ............. 138 1 11 30 3o 4 9 14 6 33
Egypt 45 12 12 i 3 6 1 10
Nigeria . 29 1 6 4 2 1 3 1 11
Country unknown ... 109 3 13 19 18 2 7 9 6 3z
SOURCES: National Seience Foundation and National Research Council
- -
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Tahle B-30. Primary source of support in graduate school for science
doctorate recipients by citizenship status: 1985

Number Percentage distribution
Citizenship u.s. Non-U.S. | Non-U.S. | Citizenship U.s. Non-U.5. | Non-U.5,
Primary support Total known citizens | permanent | temporary knawn citizens | parmanent | temporary
Total with primary source reported 12,569 12,560 9,990 472 2,098 100.0 100.0 100,0 100.0
Federa! fellowships/traineeships .. 974 974 963 11 0 7.8 9.6 23 0
Other Federal support ........... arzz a7 303 2 66 3.0 3.0 4 3.1
University relaled:
Research assistantships ....... | 3,540 3,540 2,769 135 636 28.2 27.7 286 30.3
Teaching assistantships ........ | 2546 2,542 1,891 119 532 202 18.9 25.2 25.4
University fellowships .. ... . 710 707 525 24 158 5.6 53 5.1 7.5
Other university creaeies 199 199 168 7 24 1.6 1.7 1.5 1.1
Loans ........c.i.000eun . 337 337 327 6 4 2.7 a3 1.3 2
Oowneamings .........co000:.5. 1,823 1,822 1,654 73 95 14.5 16.6 15.5 4.5
Spouses eamings ............... 1,012 1,012 963 36 13 8.1 9.6 7.6 .6
Family contributions ,............ 339 339 205 32 102 2.7 2.1 6.8 4.9
Business/employer .............. 133 133 a7 1 45 1.1 9 2 2.1
Other v.vvuvinviiciinn s 584 584 135 26 423 4.6 1.4 55 20.2

NOTE: This table reports the primary source of graduate student support only, for doetorata recipients who designated thalr primary sources of suppori, A elear distinclion betwean Federal support and
ather sources cannot be made from thase data, For instance, substantial portions of the funds used for University Research Assistantships wera providad by Faderal grants. “Loang” includa
Govarnment Guaranteed Siudent Loans, and National Direct Student Loans as woll as other loans. The “Other” categery includes Nationally Compefitive Fellowships {non-Federal), as well as
other unspecilied sources. The laller includes the home gavernment for forsign studenis. A few responses that were claarly afronaous wera dropped.

SOURCES: Mational Sclence Foundation and National Research Council

Table B-31. Primary source of support in graduate school for engineering
doctorate recipients by citizenship status: 1985

Number Percentage distribution
Citizenship | U.S. Non-U.S. | Non-U.S. | Citizenship | U.S. Non-U.S. | Non-U.S.
Primary support Total known ciizens | permanent | temporary known citizens { permanent | temporary
Total with primary source reported 2,586 2,584 1,156 256 1,172 100.0 100.0 100.0 100.0
Federal fellowships/traineeships .. 39 39 as 1 0 1.5 3.3 4 0
Other Federal support ........... 68 68 55 2 1 26 4.8 .8 .9
University related:
Research assistantships ....... | 1,353 1,351 539 143 669 52.3 48.6 55.9 57.1
Teaching assistantships ........ 294 294 93 39 162 11.4 8.0 15.2 13.8
University fellowships .......... 110 110 61 12 37 43 5.3 47 3.2
Other university ............... 40 40 22 2 16 1.5 1.9 .8 1.4
loans ............ i 3 3 o 2 1 A 0 .8 A
Owneamings .......:.......... 262 262 195 28 39 10.1 16.9 10.9 33
Spouseseamnings ............... 67 67 59 4 4 26 51 1.6 3
Family contributions . 65 65 8 10 47 25 7 3.9 4.0
Business/emplayer .............. 97 97 60 6 3 38 5.2 2.3 286
Other ..........coieiiiiinnnnss 188 188 26 7 155 7.3 22 27 13.2

NOTE: This table raports the primary source of graduate student support only, for doctorate recipients who designated their primary sources of support, A elear distinction batwaen Fadsral support and
other sources cannot be made from these data. For instancs, substantial portions of the funds used for University Research Assistantships were pravided by Federal grants, "Loans” include
Government Guaranteed Student Loans, and National Direct Student Loans as well as other loans. The *Other” category includas Natienally Competitive Fallowships (non-Federal), a& well as
other unspecified sources. The lafter includes the home govemment for foreign students. A few responses that were clearly eroneous were dropped.

SOURCES: Natlonal Science Foundation and National Research Council
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Table B-32, Postgraduation plans of foreign citizens on permanent visas
completing science/engineering (S/E) doctorates at U.S. institutions: 1972 and 1985

Total Total with | Firm plans | Firm plans | Postdoc Other, Firm plans
Field recipiants ﬂrm plans loc unknown in U.S. study Employment | no report abraad
Number in 1972
AlS/Efields .....ooovvvvinnnnn. 1,615 890 26 750 2a8 413 45 114
Allsciences .................... 9986 585 16 492 216 242 32 77

Physical sciences ................... 318 171 5 150 105 40 5 16
Physncs/astmnr:my 123 61 i 48 28 18 2 12
Chemistry ................ . 195 110 4 102 77 22 3 4

Earth/enwrnnmemallmanne sciences . . 58 29 0 24 7 12 5 5

Mathematical sciences .............. 65 40 1 34 3 29 2 5

Computer sclences .........

Life sciences ........ 305 165 3 138 94 35 8 24
Biological sciences . .. 220 140 2 118 87 24 7 20
Agricultural sciences 85 25 1 20 7 1 1 4

Soclal sciences ....... 199 142 5 115 2 103 6 22

Psychology . 51 38 2 3 5 20 6 5

Engineering .................... 619 305 10 258 72 171 13 a7
Percem Df pEfmaﬁEnl forengn remp-am-; wnh hrm plans 1972

AllS/Efields ................... 1000 2.9 84.3 324 46.4 5.1 12.8

Allsciences .................... 100.0 2.7 841 36.9 41.4 5.5 13.2

Physical sciences ........... 100.0 2.9 87.7 61.4 234 29 94
Physies/astronomy 100.0 1.6 78.7 459 29.5 3.3 19.7
Chemistry .. .. 100.0 3.6 92.7 70.0 20.0 27 3.6

EErth/EﬁWrﬂﬂmantal/marme sclences .. 100.0 .0 82.8 241 41.4 17.2 17.2

Mathematical sciences .............. 100.0 2.5 85.0 7.5 725 5.0 125

Computer sciences .................

Lifesciences ....................... 100.0 1.8 83.6 57.0 21.2 4.8 14.5
Biclogical sciences ................ 100.0 1.4 84.3 62.1 17.1 5.0 14.3
Agricultural sciences .............. 100.0 4.0 80.0 28.0 44.0 4.0 16.0

Social sciences ..................... 100.0 3.5 81.0 1.4 74.6 4.2 15.5

Psychology .. 100.0 5.3 81.6 13.2 52.6 15.8 13.2

Engineering .................... 100.0 3.3 84.6 2'?5 56.1 4.3 124

Number in 1985

897 519 40 442 123 313 6 a7

582 336 28 278 115 159 4 30

135 88 8 76 as a7 1 4

F‘hys:c.s/astmnamy 48 27 2 24 13 11 0 1

Chsmlstry,.i,,,,.,........,. 87 61 6 52 28 26 1 3

Earth/aimospheric/marine sciences ... 31 13 1 11 4 7 0 1

Mathématn:s 42 24 2 19 6 11 2 3

24 18 0 15 1 14 0 3

fieeennn 151 88 3 73 53 20 0 12

Blclngu;al scnences .. 108 67 2 61 49 12 0 4

Agricultural sciences ... 43 21 1 12 4 8 0 8

Social sciences .............. 141 70 7 57 3 53 1 6

Psychology .......ccoviivvininnnnes 58 35 7 27 10 17 0 1

Engineering .................... 315 183 12 164 8 154 2 7
F‘ercenl of permanent fnrexgn reclments with hrm plans 1985

AllS/Efields ................... 1DDQ 7.7 85.2 23.7 60.3 1.2 7.1

All sciences ...... 100.0 8.3 827 342 47.3 1.2 8.9

Physical sciences ................... 100.0 9.1 86.4 43.2 42.0 1.1 45
Physies/astronomy .............. 100.0 7.4 88.9 48.1 40.7 .0 3.7
Chemistry ............cvevvuntass 100.0 9.8 ‘85.2 45.9 42.6 1.6 4.9

Earth/atmospheric/marine sciences ... 100.0 77 846 308 53.8 .0 7.7

Mathemalics .. . . 100.0 8.3 79.2 25.0 45.8 8.3 12,5

Computer sc:lences . 100.0 0 83.3 5.6 77.8 .0 16,7

Life sciences ............. 100.0 34 83.0 60.2 22.7 .0 13.6
Biological sciences ................ 100.0 3.0 91.0 73.1 17.9 .0 6.0
Agricultural sciences .............. 100.0 48 57.1 19.0 38.1 .0 38.1

Social sclences .............evnennn. 100.0 10.0 81.4 43 75.7 1.4 8.6

Psychelogy ... 100.0 20.0 77.1 28.6 48.86 .0 29

Engineering 100.0 6.6 89.6 44 84.2 1.1 3.8

SOURCES: National Research Couneil and National Science Foundation
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Table B-33. Postgraduation plans of foreign citizens on temporary visas
completing science/engineering (S/E) doclorates at U.S. institutions: 1972 and 1985

Total Total with | Firm plans | Firm plans | Postdoe Other, Firm plans
Field reciplents | firm plans | loe unknown in U5, study | Employment | no report | abroad
Number in 1972
AllS/Efields ................... 2,189 1.432 as 108 251 124 30 989
All sciences . 1,650 1,132 26 315 196 90 26 791

Physical sciences ................... 387 251 11 105 94 10 0 135
Physics/astroromy ................ 209 137 5 64 56 7 0 68
Chemistry ........oovviviivninnnn. 178 114 6 41 as 3 0 67

Earth/environmental/marine sciences .. 64 43 0 10 4 4 2 33

Mathematical sclences .............. 169 105 a 42 16 24 2 60

Compuler sciences .................

Life sciences ......... 537 366 7 83 7 9 1 276
Biological sciences .......... 305 210 5 70 61 6 1 135
Agricultural sciences ..... 232 156 2 13 10 3 0 141

Social sclences ........... 415 317 3 62 9 a3 20 252

Psycholegy ................... 78 50 2 13 2 10 1 © 35

Engineering . 519 300 9 93 55 34 4 198
Percent of temporary foreign recipients with firm plans, 1972

AllSEfields ................... 100.0 2.4 28.5 17.5 8.7 2.1 69.1

Allsciences .................... 100.0 23 27.8 17.3 8.0 2.3 69.9

Physical sciences ................... 100.0 4.4 41.8 375 4.0 .0 53.8
Physics/astronomy ................ 100.0 3.6 46.7 40.9 5.1 0 49.6
Chemistry ............cccvvinvnn., 100.0 5.2 36.0 33.3 2.7 .0 58.8

Earth/environmental/marine sciences .. 100.0 .0 233 9.3 9.3 4.7 76.7

Mathematical sciences ... . 100.0 29 40.0 15.2 229 1.9 571

Computer sciences ...

Life sciences ................conuen, 100.0 1.9 227 19.4 24 3 75.4
Biological sciences ................ 100.0 24 33.3 29.0 29 5 64.3
Agricultural sciences .............. 100.0 1.3 8.3 6.4 1.9 .0 90.4

Social sciences .... es 100.0 .9 19.6 2.8 10.4 6.3 795

Psychology ..... 100.0 4.0 26.0 4.0 20.0 2.0 70.0

Engineering .................... 100.0 3.0 31.0 18.3 11.4 1.3 66.0
Number in 1985

Al S/Efields ...........cc0nunes 3,950 2,474 205 1,220 609 604 7 1,049

Allsciences .................... 2,537 1,657 127 756 470 282 4 774

Physical sciences ................... 619 391 41 260 218 42 0 90
Physies/astronomy ................ 289 190 19 122 95 26 0 49
Chemistry ...........covvivninns. 330 201 22 138 122 16 0 41

Earth/almospheric/marine seiences 117 77 1 33 26 7 0 43

Mathematics ....................... 239 166 14 98 19 78 1 54

Computer sciences ................. 89 65 2 47 12 35 0 16

Life sciences ....................... 777 511 29 180 164 15 1 302
Biological sciences ........ 422 285 11 151 143 7 1 123
Agricultural sciences . ., 355 226 18 29 21 8 0 179

Social sciences ..................... 614 395 35 119 20 97 2 241

Psychalogy ...........c.ccvvvnnnn.. 82 52 5 19 1 8 0 28

Engineering .................... 1,413 817 78 464 139 322 3 275
Percent of temporary foreign recipients with firm plans, 1985

AllS/Efields ................... 100.0 8.3 49.3 24.6 24.4 0.3 42.4

All sciences .. 100.0 7.7 456 28.4 17.0 2 48.7

Physical sciences . cerraaesss 100.0 10.5 66.5 55.8 10.7 .0 23.0
Physics/astronomy ................ 100.0 10.0 64.2 50.5 13.7 .0 258
Chemistry ..................c00ess 100.0 10.9 68.7 60.7 8.0 .0 20.4

Earth/atmospheric/marine sciences . .. 100.0 1.3 42.9 338 9.1 .0 55.8

Mathematics ....................... 100.0 8.4 59.0 11.4 47.0 6 325

Computer sciences ................. 100.0 3.1 72.3 18.5 53.8 .0 2486

Life sciences ................... 100.0 5.7 35.2 321 2.9 2 59.1
Biological sciences . .. ... 100.0 3.9 53.0 50.2 25 4 43.2
Agricultural sciences ....... 100.0 8.0 12.8 9.3 35 .0 79.2

Social sciences ............. 120.0 8.9 30.1 5.1 24.6 5 61.0

Psycholegy .............. 100.0 9.6 36.5 21.2 15.4 0 53.8

Engineering ............ 100.0 9.5 56.8 17.0 39.4 4 33.7

SOURCES: National Research Council and National Science Foundation
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Table B-34. Forelgn sclence/engineering postdoctorates In doctorata-granting institutions by field: 1879-85

NUHBER AVERAEE ANKUAL
o FEREENT CHANGE
FIELD — —_ — — ) PR — —
1979 1980 1981 1982 1983 1984 1985 1979-84 1954-85 1979-85
6,054 &,506 7,297 7:235 7.535 8,020 8,959 B 11.7 E;E
653 676 709 657 692 760 919 1 20.9 5.9
23 14 6 19 24 az 41 8 (28.1 10.1
5 5 ] 3 1 4 9 ol 125.0 10.3
10 11 14 & ] 13 20 o4 53.8 12,2
127 137 128 133 143 180 218 .2 Z1.1 9.4
&5 73 70 79 a3 73 +E =21.5 .7
T4 az 87 94 107 110 100 E] =9.1 5.1
39 50 50 41 a2 38 49 5 28.9 3.9
- 8 7 -] 8 10 2 9 =£0.0 =14.2
-1 94 106 100 113 114 153 N ] 34.2 10,1
168 145 168 138 151 11¢ 198 .1 70.7 2.8
] 2 il 8 1 0 0 0 ol =100.0
16 17 22 & 9 12 19 & 58.3 2.9
4 5 2 2 o] 3 5 & 66.7 3.8
21 41 30 30 16 35 a2 8 =E.6 7.3
5,401 5,830 6,588 6, 6,846 7,260 8.040 6.1 10.7 €.9
2,014 2,159 2,358 2,367 2,385 2,412 2,501 3.7 .7 3.7
38 42 37 33 2 3z 43 =3.4 4 2.1
1,429 1,515 1,654 1,661 1,667 1,656 1,718 3.0 7 3.1
547 598 667 673 &89 70 5.3 5 5.0
0 4 0 [+} 3 16 % - | L
110 102 126 121 159 164 125 8.3 ] 2.2
16 17 22 17 21 23 15 7.5 =34.8 =-1.1
Bl 70 81 84 100 108 90 £.9 7 1.8
13 13 19 18 31 30 15 18.2 0.0 2.4
o 2 4 2 7 3 5 L 66.7 L2
80 92 (3] 126 90 100 114 14.0 6.1
0 12 13 ié 1z 45 21 29 1
LIFE SCIENCES «v.vuvivasnsnsssss 3,049 3,289 3,850 3.7B& 3,990 4,413 5,090 3
AGRICULTURAL SCIENCES cc.ivsunve 74 93 113 116 Bl 102 142 9.2
EIELDEIEAL SEIENCES resesssanin 1,902 2,099 2,378 2,397 2,574 2,815 3,231 4.8
ANATOHY . 45 39 _ 51 T4 71 .5
BIOCHE 530 610 708 &€26 648 716 Ba2 6
BInLO 239 255 237 274 274 291 250 3.8
BIOME 14 10 18 14 20 3 3 &
BIOFH 18 51 [ ] 51 &1 47 29 B.3
BOTAN 52 62 5 96 100 87 103 B, 4
CEL 27 125 1le0 159 169 213 249 6.9
EC 3 K 2 4 4 B o
E 28 27 29 30 30 21 36 4
65 70 80 16 100 116 1i4 7
213 220 271 309 289 328 425 29.6
43 53 5 37 50 59 3 50.7
105 118 121 161 1569 171 226 2.2
£00 221 248 296 308 315 321 1.9
176 180 184 169 217 266 306 5.0
49 26 38 28 3z 28 33 7.9
25 26 18 18 29 79 ) B.9
1,073 1,097 1,359 1,273 1,335 1,496 1,717 6.9 14.8 8.2
9 42 51 65 9 16.9 13.6 16.4
62 60 T4 64 Bé 104 105 10.9 1.0 9.2
NL 1 . 0 1] 0 0 1 o E1 L
IC IENCE%: 125 171 150 1581 131 161 195 5.2 21.1 7.7
PREVENTIVE HEDICINE. . _ ) L _ ]
] CBHHUHITY HEALTH .......... 24 27 32 22 24 as 38 10.2 =2.6 8.0
PEEC| THOLOGY/AUDIOLOGY . . 1 1 3 2 2 1 2 .0 100.0 12.2
RINARY SCIENCES & i0 8 5 10 18 10.8 86.0 29.1
CLINICAL HEDIEINE, N, 802 779 1,015 958 998 1,097 1,257 6.5 14.6 7.8
HEALTH RELATED, N.E.C. 26 40 17 24 £ 34 =.E 36.0 4.6
SYCHOLOGY c.cnvvunsvonsnnrsnnss 34 3o 54 EE 61 46 &u 6.2 17.4 B.0
SO0CIAL SCIENCES 1ol 145 123 101 11 104 127 & 22.1 3.9
AGRICUL TURAL & 2 1 € E & 10 -0 150.0 16.5
ANTHREFE%EGY 7 3 4 3 9 9 g E.2 =11.1 2.3
48 52 11 g 11 14 9 =21.8 =35.7 =24.3
3 11 1& 4 7 7 B 18.5 14.3 17.8
4 8 8 & B 7 5 11.8 3.8
20 32 27 26 29 13 11 =6.3 =9.5
4 11 24 18 le 17 30 33.¢6 39.9
9 15 11 17 15 17 22 13.¢6 16.1
0 0 0 1 1 0 2 _Ex K
2 11 21 11 12 16 22 £l.6 49,1

SOURCE: MATIONAL SCIENCE FOUNDATION
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Tabls B-35. Sclence/enginacring postdoctorates with U.S. citizanship In doctorate-granting Institutions by fleld: 1979-85

AVERAGE AHNUAL
PERCENT CHANGE

1979-84 195% 55 1979-85

TOTAL, ALL FIELDS ...

ENGINEERING ....
AERDSPACE .
AGRIEU‘TBRAL

BIOMEDICAL ..

CHEHICA

G S
IHQUSTRIAL vaas
MECHANIC rresssussanuas .
HETALLURGIEALSHATERIALS vaeas
MIHING

FEEEEEEESEEI SR B RS

PHYSICAL SCIENCES
ASTROHOMY
EHEHISTRY

COMPUTER SCIENCES «svcvuusrsssss

LIFE SCIENCES ..veivvvssvnossnesns

AGPICULTURAL SCIENCES .........
IDLDGIEAL SCIEHEES .

PATHOLOGY ..
PHARMACOLOSY
BHYSIQLOGY

L
EIDSEiEHEES [T RO
HEALTH SCIENEES
DENTIS 5TRY

17
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79
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1
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o
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1.0 3 2
2.1 _ .0 a
-27.5 50.0 2
=.9 28.6 +5
.0 =15.4 .7
=1.8 =7.5 =2.8
=2.1 24,6 1.9
-6.5 &64.0 2.7
32.0 £0.0 4.8
7.5 =22.0 1.9
4.9 -9.6 2.3
e 5.6 ¥
11.8 1.4 20.1
=12.9 . .0 =10.9
~4.4 -16.7 6.5
2.6 7 2.3
2.1 L
10.5 .2
2,2 1.4
=.5 =3.2
34.6 61.1
-22.8 3.4
-35.3 14.0
=4.2 .
=47.1 7.7
70,0 7.5
13.6 6.1
7.1 10.3
2.9
- |
3
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2 2
- =1.1
7 N

2 8 .6
1 .1

.5 .4

7 14.5

6 2.0

23.6 12.1

=12,1 1.2

35.7 18.1

13.9 1.2

5.3 7.8

=5.9 =12.2

=25.0 21.3

=4 1.2

29.0 9.7

1E.1 .9

=4.7 =3.5

50.0 48,0

2.1 6.3

=16.7 =23.8

=T1l.4 .0

20.0 =2.5

=11.8 7.0

.0 =3.2

=27.8 =6.7

% =-100.0

38.5 =1.2
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— — — — i I
| NUMBER AVERAGE ANNUAL
. K PERCENT EHANEE
FIELD —_— _ — - _ _ _|. . _ o
1979 1980 1981 1982 1983 1984 1985 1979-84 1934555 1%‘?%*85
TBTAL. ALL FIEIDS srsrtesnsssass| 18,086 18,411 19,646 19,366 20,762 21,646 22,691 1.7 4.8 3.9
EHGINEERING 1,067 978 1,040 978 1,102 1,195 1,364 2.3 14.1 4.2
c a2 20 " 14 2 32 42 51 5.6 21.4 8.1
25 9 & 4 8 15 =20.4 87.5 =a,2
32 2 34 31 28 34 47 1.2 38,2 6.6
192 i8 171 174 198 245 273 5.0 11.4 6.0
128 124 107 108 131 146 122 2.7 =16.4 =.8
142 1z 191 176 174 171 176 3.8 2.9 1.6
74 a7 76 71 63 90 -3,2 42,9 3.3
: 1 13 9 14 22 20 ok -9.1 16.5
143 13 i3p 130 182 i96 217 .5 10.7 7.2
209 17: 193 166 204 168 245 .2 45.8 2.7
5 16 10 18 19 .2 .6 24,9
20 2 26 18 . 19 31 .0 63.2 7.6
é 2 4 4 6 .8 50.0 .0
51 5 47 45 29 69 52 3.0 =11.9 |
17,019 17,433 18,606 18,388 19,660 20,451 21,327 3.7 4.3 1.8
4,025 4,264 4,462 4,281 bbb 4,386 -5—517 1.7 3.0 1.9
132 141 132 148 111 118 -2.2 16.9 .7
. 2.604 2,710 2,870 2,805 2,972 2,906 2, 995 2.2 3.1 2.4
YSICS . 1,287 1,398 1,445 1,326 1,350 1,320 1,342 .5 1.7 7
PHvsn:AL SCIENGES, WiELE."D0! 2 15 15 2 io 42 3.8 .0 66.1
ENVIRONMENTAL SCIENCES ....... 315 308 339 335 418 488 375 9.1 2 2.9
ATMDSPHERIC SCIENCES 31 43 hG 32 41 74 48 19.0 .1 7.6
GEOSCIENCES 219 194 213 216 237 250 226 2.7 .6 .5
Esg?gﬂ RAPHY 54 57 &7 78 120 151 79 22.8 .7 6.5
" H.E. cenass 11 14 13 9 17 13 22 3.4 69.2 12.2
MATHEMATICAL SCIENCES ...ovvssen 162 162 113 194 170 203 211 4,6 13.8 6.1
COMPUTER SCIENCES vuvcvcvnvsrress 38 43 34 46 82 63 T4 10.6 17.5 i1.7
LIFE SCIENCES ..vvvvvsssvcsnsssa| 11,625 11,742 12,855 12,725 13,757 14,532 15,264 4.6 5.0 4.6
215 239 284 279 295 358 357 10.7 =.3 8.8
6,875 7,106 7,706 7.756 8,33 8,797 2,284 5.1 5.5 5,1
244 237 248 261 284 29 320 3.6 10.0 4.6
1,562 1,599 1,724 1,684 1,765 1,819 1,909 3.1 4.9 3.4
265 989 870 942 1,014 1,127 1,127 3.2 .0 2.6
&8 72 64 3 54 87 59 =.3 =11.9 =2.3
‘e . 101 151 155 129 183 12 iol 3.7 -16.5 .0
TANY . 163 220 240 298 369 347 ars 16.3 7.5 14.8
L‘ELL EIBLDEY as2 410 532 516 653 66 753 13.7 12.7 13.5
DLOG 1 22 biy 28 35 3 37 14.9 2.8 i2.8
104 119 1323 119 112 11: 139 1.7 23.0
239 258 298 314 344 ELF 377 9. =1.3 [
861 873 957 1.014 1,021 1.07¢ 1,162 b, 8.0 5.1
170 129 171 138 151 150 202 =2.1 34.7 2.9
429 477 468 540 5B4 609 626 7.: .8 6.5
637 624 755 771 BO1 B16 861 5, .5 5.2
681 668 75! 673 754 822 B45 3, .8 1.7
215 193 207 203 183 157 213 -6, 35,7 =.2
66 65 &7 72 196 180 24, -8.2 18.2
4,535 4,398 4,855 4,690 5,079 5,377 5,623 3.5 4.6 3.6
2 13 246 97 186 224 12, 20.4 14.0
265 283 287 254 301 352 323 5. =8.2 3.4
0 14 20 14, 42.9 19.1
235 233 2543 238 241 269 318 2.7 18.2 5.2
COMMUNITY H . 112 161 135 143 146 170 176 8.7 3.5 7.8
SPEECH PATHDLDGY/AUD 36 18 19 10 18 18 18 =12, .0 ~10.9
VETERINARY SCIEHCE . 5 31 49 - 50 78 69 28, -11.5 21.0
CLINICAL MEDICINE, K. 3,661 3.461 3.590 3,658 4,004 4,172 4,321 2. 1.8 2.8
HEALTH RELATED, N. 02 113 92 i1& 118 154 4oh 30.5 B.4
I
PEYCHOLOGY +uuvcvsscmncnonnennns 454 475 471 i 520 435 422 495 -1.5 15.0 1.6
400 438 332 287 357 357 368 -2.2 3.1 =1.4
[ [ € 10 28 18 31 24.6 72.: 31.5
Eg POL 41 40 30 35 60 57 57 6.8 . 5.6
_LEXCEPT 99 146 30 13 20 26 19 =23.5 =24.1
EOGRAPHY 15 23 5 7 14 i0 22.9 12.2
~_OF SCIEN 11 15 21 14 19 12 11 i.8 .0
INGUIST] 30 5% 47 a7 51 30 26 .0 =2.4
FOLITICA ; 29 30 46 44 43 31 bk 1.3 7.2
SOCIOLOGY vrvvupven. . 115 99 20 89 99 114 92 =.2 =-3.7
SDCIOLOGY/ANTHROPOLOGY ...... 4 3 0 2 1 0 _ =100.0 =10.9
SOCIAL SEIEN S, N.E.C. ..... 60 28 39 29 29 55 7é =1.7 4.0

SOURCE: NATIONAL SCIENCE FOUNDATION

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

B-37. Distribution of employed scientists and engineers by occupation and
cmzenshlp status: 1982

Natlve bnrn Foreign | Naturalzed
Type of employer Total { U.S. citizens | citizens | U.S. citizens
Total ........ 100 a3 4 13
Self-employed ................coiiiiiiiin.n, 100 83 3 14
Businessf/industry . ... . 100 83 4 14
Junior GD||EQE/I§EhI‘HCE| insmulss cirecrisseness | 100 89 2 9
Medical school ..... i N I [y 80 9 11
Four-year ccllege/un*versmes B I [ 1] 83 6 12
Hospitalelinie ..............c.ccoiivenen... | 100 80 4 16
Nonprofit organization
(other than those listed above) .. ............ | 100 81 5 14
US military .....covvvnvninennen... ceeesaass | 100 as ! 11
U.8. Government, r:lwlian emplayment ciesessss | 100 89 ! 12
State government ................... ceereansa | 100 88 2 13
Local gavamment/foralgn gavernment crasiasaas | 100 80 3 17
Intemnational ageney ................ 100 43 43 14
Other .................. A I (11 82 3 15

! Less than 0.5,
NOTE: Details may not add to iotals because of rounding

SOURCE: Foroign National Sciantists and Engineers In the U.5. Labor Force, 1972-1982, Oak Ridge Associated Universities,
ORAU-244, June 1985, based on work supported by National Seience Feundation grant number $RS-8308230, Michae! G. Finn,

principal investigalor
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Table B-39. Distribution of employed

fable B-38. Distribution of employed scientists and engineers by type of

employer and citizenship status; 1982

i i B i  Native-born Foreign | Naturalized
Occupation Total | U.S. citizens | citizens | U.5. citizens

Total e | 100 83 4 13
Computer scientists ...............coeenrunsss 100 87 3 10
Mathematical seientists ....................... | 100 az 5 13
Physical scientists ................c.c0vnvinss 100 83 5 12
Physicists/astronomers ..................... | 100 82 6 12
Chemists ............ 100 81 6 13
Earth scientisis 100 89 2 10
Other physical scientists .................... 100 - B4 3 13
Engineers ............coiiiiiiiiiiiiiinas, 7108 ) 82 4 15
Aeronautical/astronautical engineers ,........ 100 B3 3 15
Civilengineers ............................ | 100 79 3 18
Chemical engineers ............. B I [1]4] 80 5 16
Electrical/electronics engineers .............. | 100 80 4 14
Industrial engineers ............ 100 84 3 13
Nuclear engineers ..... 100 Bi 4 16
Mechanical engineers ...................... | 100 80 4 16
Petroleum engineers ....................... | 100 86 6 9
Mining, mineral engineers .................. | 100 a3 5 11
Materials engineers ........................ | 100 79 8 13
Other engineers ........................... | 100 83 3 14
Life sclentists ............................... | 100 85| 4 1
Agricultural scientists ...................... [ 100 a9 1 10
Biological/medical scientists ................ 100 83 5 12
PSYChOIOGIStS ... ..0uv'sesssssenssnnsnn, 100 8o 1 10
Social scientists ..................c000nuel... | 100 86 4 11
Economists ................. ciaee. | 100 82 6 12
Other social scientists ...................... 100 88 3 10

NOTE: Detailz may not add to totals because of rounding.

SOURCE: Foreign National Scientists and Engineers in the U.5. Labor Force, 1972-1982, Qak Ridge Associated Universities,

ORAU-244, June 1985, based on work supported by National Scisnes Foundation grant number SRS-83

principal investigalor

scientists and engineers by primary work

08230, Michael G. Finn,

activity and citizenship status: 1982

Native Foreign Naturalized

Primary work activity Total Percent | L.S. citizens | Percent | citizens | Percent | U.S. citizens | Percent

Total . 1,337,153 100.0 1,111,613 100.0| 46,503 | 100.0 179,037 100.0
R&D management ................... 83,150 6.2 63,811 6.3 2,166 4.7 11,173 6.2
Management, other .......... 168,318 12.6 145,851 13.1| 2,741 59 19,726 11.0
Téachiﬁgltraining 122,391 9.2 104,320 9.4 4,920 10.6 13,151 7.3
Research (basic and ap 137,067 10.3 110,065 9.9 8,159 17.5 18,843 10.5
Development ......... 193,121 14.4 156,807 14.1 8,581 18.5 27,733 15.5
Design .....oovvniiii e 142,277 10.6 115,124 10.4 6,244 134 20,909 11.7
OpEralions .. ...ttt e, 115,521 8.6 98,122 B.8( 3,030 6.5 14,369 8.0
Consulting . .. AP 80,652 6.0 66,061 59| 3,235 7.0 11,356 6.3
Computer applications ... 98,929 74 86,692 7.8( 2343 5.0 9,894 55
All ather s 170,746 12.8 144,961 13.0| 4,295 9.2 21,490 12.0
Na response 24,981 1.9 13,799 1.2 789 1.7 10,393 5.8

NOTE: itis necsssary to adjust the above numbers upward to get population estimaies, The tolals in ihese tables includa only persons whe indicated during the 1980 census that they were employedin a

selence or engineering or related occupation (NSF strata 1-10),

SOURCE: Foreign National Scientistz and Engineers in tha U.S. Labor Force,

Foundation grant number SRS-8308230, Michasl G. Finn, principal investigator
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1972-1982, Oak Ridge Associated Universities,
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Table B-40. Estimates and projections of 22- and 30-year-olds in the total i;.S.

population: 1970 to 2000

22-year-old 30-year-old
U.S. population U.S. population
(thousands) (thousands)
Year Total , Men TW@men Total l Men IWDITIE!‘]
Actual
3,494 (1,757 1,737 | 2,488 | 1,232 1,256
3,009 {1,759 1,750) 2,632 ( 1,306 1,326
3,511 1,762 1,749 | 2,795 | 1,388 1,407
3,656 ) 1,839 1,817 3,178 1,579 1,599
3,757 1,892 1,865 | 3,008 1,492 1,516
3,863 1,944 1,919 2,966 | 1,473 1,493
3,971 1,996 1,975]2,913 1,452 1,461
4,056]2,041| 2,015]4,000|1,998] 2,001
4,119) 2,072 2,047|3,721 /1,855 1,866
4,285)12,158| 2,127|3,734| 1,857 1,877
4,315(2,177| 2,138 3,737 | 1,880 1,877
43122173 2,139 3,886] 1,935 1,951
4,300 2,169 | 2,131|3,990] 1,993 1,997
43691 2,204 2,165]4,107 | 2,053 2,054
4,282 2,160 2,112|4,225] 2,144 2,111
4,212 12,126 2,086|4,322| 2,169 2,154
Projected
4212|2144 | 2,068 4,242 1 2,119 2,123
4,039 2,051 1,988 4,369 | 2,185 2,184
3,800 1,932 1,868 | 4,394 | 2,204 2,190
3,684 | 1,869 1,815| 4,445 | 2,230 2,215
3,601 | 1,830 1,771 4,513 | 2,266 2,247
3,693 1,877 1,816 | 4,569 | 2,294 2,275
3,798 | 1,934 1,864 | 4,356 | 2,194 2,162
3,803 1,936 1,867 | 4,332 | 2,192 2,140
3,459 1,760 1,699 4,283 | 2,164 2,119
3,345 1 1,701 1,644 14,113 | 2,073 2,040
3,228 | 1,642 1,586 | 3,876 1,955 1,921
3,304 | 1,632 1.622 3,762 | 1,894 1,868
3,250 1,653 1,697 | 3,680 ( 1,855 1,825
3,360 { 1,710 1,650 3,772 1,902 1,870
3,350 1,704 1,646 | 3,876 1,958 1,918

SOURCE: Depariment of Commarce, Buresu uf the Census, Projections of the Population of the United States, by Age, Sex, and
Race: 1983 to 2080, Current Population Reports Series P-25, No. 952 and Estimates of the Population of the United States, by Age,

Sex, and Race: 1980 to 1985, Curent Population Reports deries P-25, No, 985
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