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In 2019, there were 408,228 master's students, 281,889 doctoral students, 66,247 postdoctoral
researchers (postdocs), and 30,349 doctorate-holding nonfaculty researchers (NFRs) in science,
engineering, and health (SEH) fields at U.S. academic institutions. Between 2017 and 2019, the number
of individuals receiving advanced SEH training at U.S. academic institutions increased by 29,641
master’s students (7.8%), 11,364 doctoral students (4.2%), and 1,514 postdocs (2.3%). Nearly one-third
of SEH master’s students, two-fifths of doctoral students, and more than half of postdocs were
temporary visa holders in 2017 and 2019 (figure 1). The number of international students enrolled in
U.S. academic institutions across all fields and degree levels declined between 2017 and 2019," and the
Survey of Graduate Students and Postdoctorates in Science and Engineering (GSS) shows that within
graduate SEH programs this decline among temporary visa holders was limited to master’'s degree
enroliment. The number and proportion of temporary visa holders enrolled in master's-level SEH
programs declined by almost 4 percentage points from 2017 to 2019 (figure 1, table 1). In contrast,
from 2017 to 2019, U.S. doctoral and postdoctoral training programs in SEH expanded the ranks of
temporary visa holders, by 1 and 2 percentage points, respectively (figure 1, table 1).

These and other findings in this report are from the 2017 through 2019 GSS. Data from the GSS provide insight into the composition of
the current and future science and engineering (S&E) workforce by collecting data on graduate students in SEH fields, postdoctoral
appointees, and doctorate-holding NFRs. The GSS is sponsored by the National Center for Science and Engineering Statistics (NCSES)
within the National Science Foundation (NSF) and by the National Institutes of Health (NIH).
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Figure 1
Temporary visa holders in science, engineering, and health fields, by enroliment or appointment type: 2017-19
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Source(s):
National Center for Science and Engineering Statistics, Survey of Graduate Students and Postdoctorates in Science and Engineering.
Table 1
Master’s students, doctoral students, and postdocs in science, engineering, and health fields, by sex, citizenship, ethnicity, and race:
2017-19
(Number and percent change)
Master's Doctoral Postdocs
Percent Percent Percent
change change change
Characteristic 2017 2018 2019 2017-19 2017 2018 2019 2017-19 @ 2017 2018 2019 @ 2017-19
All 378,587| 391,211 408,228 7.8 270,525 277,096 281,889 4.2 64,733 64,783 66,247 2.3
Male 200,748 | 201,314 205,768 2.5 155,699 158,019 159,227 2.3 38,870 38,661 39,173 0.8
Female 177,839 189,897 202,460 13.8 114,826 119,077 | 122,662 6.8| 25863 26,122 27,074 47
U.S. citizens and
permanent 251,896| 271,290 287,370 141 164,585 167,291| 169,134 2.8/ 30,110 29,622| 29,452 2.2
residents?
Male 119,906 126,552 131,686 9.8 86,517 86,601 86,651 0.2/ 16,378 15,934 | 15,570 -4.9
Female 131,990 144,738 155,684 18.0 78,068 80,690 82483 5.7| 13,732 13,688 13,882 1.1
'I:';ji‘:%”'c or 29622 32923 36,777 242 14999 16161 17,690 179/ 1,659 1,856 1924 16.0
Not Hispanic or
Latino
American
Indian or 1,136 1,219 1,327 16.8 714 713 750 5.0 125 81 69 -44.8
Alaska Native
Asian 26,093 28,557 31,301 20.0 15952 16,750 17,543 10.0 6,045 6,020 5,891 -2.5
Black or
African 23,266 25878 27,598 18.6 9,483 10,065 10,450 10.2 1,019 1,704 1,088 6.8

American
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Table 1

Master’s students, doctoral students, and postdocs in science, engineering, and health fields, by sex, citizenship, ethnicity, and race:
2017-19

(Number and percent change)

Master's Doctoral Postdocs
Percent Percent Percent
change change change
Characteristic 2017 = 2018 = 2019  2017-19 2017 = 2018 2019  2017-19 2017 2018 2019 2017-19
Native
Hawaiian or 468 497 542 15.8 235 233 202 140 112 55 52 -53.6
Other Pacific
Islander
White 148,031 156,010 163,836 10.7| 109,271 109,725 108,709 0.5 17,313 17,232 16,972 2.0
More than 8119 9120 9,593 182 5420 5744 6,020 111 730 506 519 -28.9
onerace
Unknownrace ' 15161 17086 16,396 81 8511 7900 7,770 87 3107 2768 2937 5.5
and ethnicity
;g{;‘ggaryv'sa 126,691 119,921 120,858 -4.6 105940 109,805 112,755 6.4 34,623 35161 36,795 6.3
Male 80,842 74762 74,082 84 69182 71418 72576 49 22,492 22727 23,603 4.9

@ Race and ethnicity data are available for U.S. citizens and permanent residents only.

Source(s):
National Center for Science and Engineering Statistics, Survey of Graduate Students and Postdoctorates in Science and Engineering.

Trends in Graduate Enrollment and Postdoc Appointments

The total number of SEH graduate students with temporary visas remained relatively stable between 2017 and 2019, increasing by just
0.4%. The small change in the combined count masks opposing changes within master’s and doctoral programs. As stated earlier, the
number of SEH master’s students with temporary visas declined, whereas the corresponding number of SEH doctoral students
increased (table 1).

The decline between 2017 and 2019 in the number and proportion of temporary visa holders among SEH master’s students was driven
largely by an 8.4% decrease in the number of men with temporary visas who enrolled in master’s programs. Most of this decline (-7.5%)
in male temporary visa holder master’s program enrollment occurred between 2017 and 2018. The number of female temporary visa
holders in master’s programs, however, increased by 2.0% between 2017 and 2019. This shift represents a decrease in the gender
enrollment gap among temporary visa holders with men still comprising the majority (61.3%) of temporary visa holders in master’s
programs in 2019, down from 63.8% in 2017.

In contrast to the decline in master’s enrollments, the number of doctoral students and postdocs with temporary visas increased
between 2017 and 2019. The number of doctoral students and postdocs with temporary visas increased more among women than
among men. The number of female doctoral students with temporary visas increased by 9.3%, compared to a 4.9% increase among
men. The number of female postdocs with temporary visas increased by 8.7%, compared to a 4.9% increase among men between 2017
and 2019. Nevertheless, just over one-third of doctoral students and postdocs with temporary visas were women over the 3-year period
(table 1).

Demographic Trends
The National Science Board’s Vision 2030 identifies a critical need for more women, Hispanic or Latino, and Black or African American

individuals in the S&E pipeline and workforce.2 Among all SEH master’s and doctoral students, female enrollment increased more than
male enrollment between 2017 and 2019 (11.1% compared to 2.4%). An increase of 18.0% in female U.S. citizen and permanent

resident master’s degree enrollment, compared to a 9.8% increase in male enroliment was primarily responsible for the overall increase
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in female graduate student enroliment. The number of male U.S. citizen and permanent resident doctoral students remained relatively
stable, increasing by only 0.2%, while female enrollment increased by 5.7%. These changes resulted in an increase of 2 percentage
points in the female share of total graduate student enrollment, thus shrinking the gender gap among SEH graduate students between
2017 and 2019 (table 1).

Among SEH master’s students, doctoral students, and postdocs who were U.S. citizens and permanent residents, the number who were
Hispanic or Latino increased by 21.8% between 2017 and 2019. This follows a decade-long (2006 to 2016) increase in Hispanic or

Latino students earning S&E bachelor’s degrees.3 Thus, the increasing diversity of undergraduate completions is apparent in the current
graduate enrollment trends.

Overall Growth in Postdocs

The 66,247 postdocs reported in 2019 is the largest number of postdocs ever reported to the GSS.# This represents a 2.3% increase in
SEH postdocs between 2017 and 2019, mainly due to the 6.3% increase in temporary visa holders, but also because of a small 1.1%
increase in the number of female U.S. citizen and permanent resident postdocs. The total number of U.S. citizen and permanent
resident postdocs declined by 2.2% due to a 4.9% decline in male U.S. citizen and permanent resident postdocs between 2017 and 2019
(table 1).

Field of Study and Research Trends

Between 2017 and 2019, master's and doctoral enrollment and the number of postdocs changed in different ways across SEH fields of
study (table 2). In engineering, master’s enroliments declined by 5.0%, while doctoral enroliment and the number of postdocs increased
by 4.7% and 5.4%, respectively. This pattern repeats in five out of the nine engineering fields, including electrical, electronics, and
communications engineering; mechanical engineering; civil engineering; industrial and manufacturing engineering; and metallurgical
and materials engineering. The increase in the number of doctoral students and postdocs in these fields reflects an increasing research
capacity in engineering (table 3).

Table 2

Master's students, doctoral students, and postdoctoral appointees in science, engineering, and health fields, by broad field: 2017-19

(Number and percent change)

Master's Doctoral Postdocs
Percent Percent Percent
change change change
Broad field 2017 =~ 2018 = 2019 | 2017-19 2017 2018 = 2019 2017-19 2017 2018 2019  2017-19
All surveyed fields 378,587 391211 408228 7.8 270,525 277,096 281,889 42 64733 64,783 66247 2.3
Science and 325925 334,391 351,734 7.9 255224 261,165 265961 42 46080 45478 46,769 15
engineering
Science 229169 241,327 259,795 13.4 186,399 190,928 193,896 4.0 38241 37,564 38,503 0.7
Agricultural 5603 5658 5629 0.5 3744 3880 3889 39 1024 1072 1079 5.4
sciences
Biological and
biomedical 33926 35306 38,078 122 51291 52627 53915 51 21,781 21,533 21,847 03
sciences
Computer and
information 75618 77351 84,092 112 14291 16127 17,192 203 854 879 878 2.8
sciences
Geosciences,
atmospheric 6,006 5629 5327 113 6539 6704 6,551 02 2089 1726 1778 149
sciences, and
ocean sciences
Mathematics and 16,568 18,073 19,594 183 13101 13388 13,565 35 991 982 1,070 8.0

statistics
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Table 2

Master's students, doctoral students, and postdoctoral appointees in science, engineering, and health fields, by broad field: 2017-19

(Number and percent change)

Master's Doctoral Postdocs
Percent Percent Percent
change change change

Broad field 2017 = 2018 2019 2017-19 2017 2018 = 2019 2017-19 2017 2018 2019 2017-19

Multidisciplinary

and 6923 7414 8203 185 2931 2924 2978 16 1,131 980 972 -14.1

interdisciplinary

studies

Natural resources 7311 7691 8066 103 3568 3716 3677 31 731 764 806 10.3

and conservation

Physical sciences 6368 6075 6,361 0.1 35461 36000 36,506 29 7211 6976 7,159 -0.7

Psychology 29,638 35404 40,838 37.8 20395 20,303 20,231 0.8 1,082 1145 1,152 6.5

Social sciences 41208 42,726 43,607 58 35078 35259 35392 09 1347 1507 1,762 30.8
Engineering 96,756 93,064 91,939 5.0 68825 70237 72,065 47 7839 7914 8266 5.4

Bioengineering and

biomedical 4037 4202 4335 7.4 6845 7278 7715 127 1,398 1433 1515 8.4

engineering

Chemical 3292 3061 2632 200 6874 6950 7,057 27 1,197 1142 1,157 33

engineering

Civil engineering 13,506 12,729 11,873 121 7626 7732 7752 17 804 739 865 7.6

Electrical,

electronics, and 29,816 28108 28,177 55 17936 18119 18577 36 1170 1,197 1305 11.5

communications

engineering

Engineering

science, mechanics, 679 729 852 255 1457 1428 1447 0.7 316 354 180 -43.0

and physics

Industrial and

manufacturing 12272 12,389 11,912 229 3633 3598 3762 36 127 156 167 31.5

engineering

Mechanical 16279 15434 14,861 87 11,149 11,159 11,247 0.9 1,089 1,069 1,142 4.9

engineering

Metallurgical and

materials 2115 2079 1,974 6.7 4426 4610 4616 43 550 549 642 16.7

engineering

Other engineering® = 14,760 14,333 15323 38 8879 9363 9,892 11.4 1188 1275 1293 8.8
Health 52,662 56,820 56,494 73 15301 15931 15928 41 18,653 19,305 19,478 4.4
Clinical medicine 25283 27,494 26,251 3.8 4410 4508 4,571 3.7 16,00 16,563 16,650 3.4
Other health 27379 29326 30,243 105 10,891 11,423 11,357 43 2553 2742 2828 10.8

a Other engineering includes aerospace, aeronautical, and astronautical engineering; agricultural engineering; biological and biosystems
engineering; mining engineering; nanotechnology; nuclear engineering; petroleum engineering; and engineering not elsewhere classified.

Note(s):
Broad field refers to the field of the unit that reports postdocs and graduate students.

Source(s):
National Center for Science and Engineering Statistics, Survey of Graduate Students and Postdoctorates in Science and Engineering.



National Center for Science and Engineering Statistics | NSF 21-317 6

Table 3

Doctorate-holding nonfaculty researchers in science, engineering, and health fields, by sex and broad field: 2017-19

(Number and percent change)

Broad field 2017 2018 2019 Percent change 2017-19
All surveyed fields 28,180 29,284 30,349 7.7
Male 16,580 17,468 17,980 8.4
Female 11,600 11,816 12,369 6.6
Science and engineering 20,542 21,848 22,728 10.6
Science 17,268 18,278 18,819 9.0
Agricultural sciences 496 565 645 30.0
Biological and biomedical sciences 8,203 8,250 8,229 0.3
Computer and information sciences 476 515 510 7.1
Geosciences, atmospheric sciences, and ocean sciences 1,794 2,106 2,177 21.3
Mathematics and statistics 240 266 305 271
Multidisciplinary and interdisciplinary studies 806 832 820 1.7
Natural resources and conservation 364 580 582 59.9
Physical sciences 2,871 3,056 3,316 15.5
Psychology 494 507 576 16.6
Social sciences 1,524 1,601 1,659 8.9
Engineering 3,274 3,570 3,909 19.4
Bioengineering and biomedical engineering 415 440 492 18.6
Chemical engineering 281 257 328 16.7
Civil engineering 422 414 492 16.6
Electrical, electronics, and communications engineering 557 588 637 14.4
Engineering science, mechanics, and physics 200 220 186 -7.0
Industrial and manufacturing engineering 119 105 137 15.1
Mechanical engineering 458 489 531 15.9
Metallurgical and materials engineering 181 215 242 33.7
Other engineering® 641 842 864 34.8
Health 7,638 7,436 7,621 -0.2
Clinical medicine 6,448 6,159 6,273 2.7
Other health 1,190 1,277 1,348 13.3

a Other engineering includes aerospace, aeronautical, and astronautical engineering; agricultural engineering; biological and biosystems
engineering; mining engineering; nanotechnology; nuclear engineering; petroleum engineering; and engineering not elsewhere classified.

Note(s):
Broad field refers to the field of the unit that reports doctorate-holding nonfaculty researchers.

Source(s):
National Center for Science and Engineering Statistics, Survey of Graduate Students and Postdoctorates in Science and Engineering.

Master's enrollment in the sciences grew faster than doctoral enroliment and postdoctoral appointments between 2017 and 2019, but
the growth was uneven across fields and degree types. The top five fields of growth among master’s science students, was led by
psychology with a 37.8% increase in enroliment, followed by multidisciplinary and interdisciplinary studies (18.5%), mathematics and
statistics (18.3%), biological and biomedical sciences (12.2%), and computer and information sciences (11.2%). The 4.0% increase in
doctoral enrollment in the sciences was led by a 20.3% increase in computer and information sciences students. Biological and
biomedical sciences, the single largest field of study among doctoral students, also grew by 5.1% to 53,915 students between 2017 and
2019 (table 2).
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Biological and biomedical sciences is not only the largest field of study among doctoral students in U.S. academic institutions granting
SEH advanced degrees, with 19.1% of SEH doctoral enroliment in 2019, but it also includes one-third of SEH postdocs in these
institutions. Since 2017, health sciences units® added 825 new postdocs, which is 54.5% of all SEH postdocs added between 2017 and
2019. The large percentage increase in the number of postdocs in social sciences (30.8%) stands in sharp contrast to the relatively
stable social sciences enrollment among doctoral students (0.9%) and the moderate increase (5.8%) among master’s students between
2017 and 2019 (table 2).

Doctorate-Holding Nonfaculty Researchers

In contrast to postdoc positions, which provide additional training for early career researchers, NFRs hold nontenured staff research
positions that do not have the terms of their employment limited by position duration or the number of years since earning a doctoral
degree or equivalent credential. From 2017 to 2019, the number of NFRs reported to the GSS grew by 7.7%, representing an increase of
2,169 doctorates engaged in research outside of faculty rank or tenure. Unlike the rate of growth observed among postdocs and
graduate students between 2017 and 2019, the number of male NFRs grew at a faster rate than the number of female NFRs between
2017 and 2019 (8.4% compared to 6.6%). In 2019, almost 60% of NFRs were male (table 3).

Rates of growth in the number of NFRs between 2017 and 2019 in various S&E fields of research varied widely, with the largest
percentage increase being 59.9% in natural resources and conservation. At the other end of the range, the number of NFRs in
engineering science, mechanics, and physics declined by 7.0% (table 3).

Data Source and Limitations

Conducted since 1966, the GSS is an annual survey of all academic institutions in the United States that grant research-based master’s
or doctoral degrees in SEH fields. The 2019 GSS collected data from 20,249 organizational units (departments, programs, affiliated
research centers, and health care facilities) at 714 eligible institutions and their affiliates in the United States, Puerto Rico, and Guam.
The unit response rate was 97.4%. An overview of the survey is available at https://www.nsf.gov/statistics/srvygradpostdoc/.

In 2017, the GSS was redesigned to collect demographic and financial support data separately for master’s and doctoral students, to
prioritize electronic data interchange as the primary means of data submission,® and to use the U.S. Department of Education’s
Classification of Instructional Programs (CIP) codes to report fields of study for graduate student enrollment data.” More information
regarding the 2017 GSS redesign is available in the technical notes for the 2019 data tables (https://ncses.nsf.gov/pubs/nsf21318).
Further, in 2017, NSF updated the GSS fields of study to align with the NCSES Taxonomy of Disciplines to increase comparability with
other NCSES surveys and more accurately reflect how disciplines are currently organized. For more information regarding the updated
GSS taxonomy, see the 2018 GSS Methodology Report (available upon request).

Because of these changes, the data from 2017 to the present are not directly comparable to previously collected GSS data. Trend
comparisons can be made using the 20770ld estimates in the 2017 data tables, available at https://ncsesdata.nsf.gov/gradpostdoc/
2017/.

GSS health fields are collected under the advisement of NIH. These GSS fields are about one-third of all health fields in the U.S.
Department of Education’s CIP taxonomy. NIH information on trends seen within these selected health fields can be found at https://
report.nih.gov/nihdatabook/.

The full set of data tables from the 2019 survey are available at https://www.nsf.gov/statistics/srvygradpostdoc/. Data are also
available in NCSES's interactive data tool (https://ncsesdata.nsf.gov/ids/gss). For more information about the survey, contact the GSS
survey manager, Michael Yamaner.


https://www.nsf.gov/statistics/srvygradpostdoc/
https://ncses.nsf.gov/pubs/nsf21318
https://ncsesdata.nsf.gov/gradpostdoc/2017/
https://ncsesdata.nsf.gov/gradpostdoc/2017/
https://report.nih.gov/nihdatabook/
https://report.nih.gov/nihdatabook/
https://www.nsf.gov/statistics/srvygradpostdoc/
https://ncsesdata.nsf.gov/ids/gss

National Center for Science and Engineering Statistics | NSF 21-317 8

Notes

1 Several data reports have documented the decline in international graduate students from 2017 to 2019. These include the following:
Institute of International Education. 2019. Open Doors, 2019 Fast Facts. Washington, DC. Available at https://opendoorsdata.org/
fast_facts/fast-facts-2019/. National Science Board, National Science Foundation. 2019. Higher Education in Science and Engineering
(Table 2-3). Science and Engineering Indicators 2020. NSB-2019-7. Alexandria, VA. Available at https://ncses.nsf.gov/pubs/nsb20197/
international-s-e-higher-education#tableCtr1553. Okahana H, Zhou E. 2019. International Graduate Applications and Enrollment: Fall
20178. Washington, DC: Council of Graduate Schools. Available at https://www.cgsnet.org/ckfinder/userfiles/files/
Intl_Survey_Report_Fall2018.pdf. Zhou E, Mitic RR, West CPL, Okahana H. 2020. International Graduate Applications and Enrollment:
Fall 2019. Washington, DC: Council of Graduate Schools. Available at https://cgsnet.org/sites/default/files/civicrm/persist/contribute/
files/CGS%20Fall%202019%20International %20Report.pdf?v=1.

2 National Science Board. (2020). Vision 2030. NSB-2020-15. Washington, DC. Available at https://www.nsf.gov/nsb/publications/
2020/nsb202015.pdf.

3 The number of Hispanic or Latino students earning S&E bachelor's degrees increased by an average of 8.9% per year from 2006
through 2016. For more information on bachelor's completions in S&E by race and ethnicity from 2006 through 2016, see table 5-3 in
https://ncses.nsf.gov/pubs/nsf19304/data. National Science Foundation, National Center for Science and Engineering Statistics. 2019.
Women, Minorities, and Persons with Disabilities in Science and Engineering: 2079. Special Report NSF 19-304. Alexandria, VA. Available
at https://ncses.nsf.gov/pubs/nsf19304/.

4 Even though data comparability between 20770ld and current data is limited because the 2017-19 GSS includes fewer fields than
were collected from 2007 through 2016, in 2019, GSS institutions reported more postdocs than in any year before 2019. See table 1-1
for the postdoc counts reported to the GSS from 1979 through 2019 at https://ncses.nsf.gov/pubs/nsf21318.

5 Inthe GSS, a unit is defined as an organizational unit where graduate students, postdoctoral researchers, and other doctoral degree-
holding NFRs are enrolled and/or work. A unit can be a teaching unit, research unit, or both a teaching and a research unit. Research
units can be research centers, health care facilities, and other organizations at the academic institution that appoint postdoctoral
researchers and/or appoint doctorate-holding NFRs.

6 Electronic data interchange is a method for transferring data between computer systems or networks using a standardized format.

7 CIP is a taxonomy used for reporting postsecondary fields to the U.S. Department of Education for the Integrated Postsecondary
Education Data System, a mandatory survey for institutions receiving federal financial aid. Most institutions in the GSS already use CIP
codes to report data on graduate students. The CIP taxonomy was developed by the National Center for Education Statistics, which
updates the taxonomy about once a decade; CIP was last revised in 2010. For more information, see http://nces.ed.gov/ipeds/
cipcode/.
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