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Whv iy it |mportant to examine the produeuon of
engineering graduates from our colleges and umversltles”
Engmeers compose just 3 4 percent ol' the workforce in

Even though englrieei's represefnt a small proyoruon of
the labor force. their work is of major importance to the

Nation: It is critical to the growth of the American econ-

omy: to the bunldmg of national defense; and to the prep-

aration of future generauons for a technological age:*

Tl'ns report is about the changes in engineering
degree awards during the 1970's and early 1980's from 4
perspecuves

1. The role of graduaves l'rom u.S. colleges in
replenishing and building the engineering labor

Trends in degree awards by level and specnalues

Gt

. Participation by women. racial minorities, and
foreign students. and

Center for Education Statistics

January 1987

4. lnstitutions of higher education prominent in
producmg gr"duates in englneermg

Thls trend analysis is based on data collected by the Cen-

ter for Education Statistics from all collzges and universi-

ties on degree awards in the field of engineering and for

specialties in this field: Pata from sample surveys; pri-

marily from the National Science Foundation (NSF): are

also included:
Engineering Graduates and the Engineering Labor Force
The demand fcr engmeermg expernse grew rapldly

in the l970s and l980s Attention is bemg focussed on
whether the Nations colleges,arefmeengg the demand for
professionals in the engineering field. Chart I provides a
diagram of the occupational labor market flows for the
engineering labor force, and the place new graduates
from U.S. colleges have in replenishing and building this
labor pool.
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Graduates of American colleges and universities
are the primary source of niew engineers. Most enginieers
enter the labor force Wlth only baccalaureate prepara-

graduajes thh engmeermg degrees do not become engn-
neers. Based on a 1982 follow-up survey of 1980 bache-
lor’s gegrgé recipients; it was estimated that 15 iierEEiii of

engineering graduates were employed outside the engi-

neering field.? Also; some foreign students leave for their

home country after ‘earning an engineering degree in the

United Siiiés . Although it is not known What propornon

graduatcs are remammg in thls coustry to work (13 per-

cent in 1972; 37 percent in 1983).4

Graduates fr rom Amencan colleges and universities

Who became engineers would not account for all the
entrants into the engineering labor pool. Immigrants
with degrees from colleges outside the United States
compose a small but growing ;ii’o’;iﬁi‘tidri@fthé eniginieer-
ing work force, and in 1982, composed {8 percent of all
full-time engineering faculty.3 Other sources are persons
who re-entered the engineering work force; and those
who became engineers even though they had earned a
degree m another field. Agam. from the 1982 follow-up

full-time; it was estimated that 20 percent of those who
were employed.as engineers had earned their degree in
other fields.

Engineering Degree Awards

From academxc year 1971-72 to 1983-84,7 the

number of degree awards in engmeermg mcreased from
72,000 to 116,000: However, there were declines for some
years during this period at the bachelor’s, master’s, and
doctoral levels.

Bachelor’s Degrees
The number of bachelor's degrees in engineering
declined from 1973 to 1976 Then from 1976 to 1984, the

gpﬁrrf:lger mcreased almost 75 percent (chart 2). Demo-
graphy accounts for only a staall proportion of this
growth, as the college-age populahon 18-24 years old
increased only 7 percent in this period.® Most of the
increase was from more college students choosing engi-
neering as their major. This is reflected in the proportion
of all bachelor’s degrees awarded in engineering in 1972,
1976. and 1984 (chart 2).

Chart 2.—Bachelor’s degrees awarded in engineering: 1972 to 1984
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Master’s Degrees

At the masters degree level _erigifieering awards
declined from 17.000 in 1972 to 15400 in 1975. From
1976 through 1980. master's degree awards remained
stable at about 16,300 annually, then increased to more
than 20,000 by 1984 (chart 3).

Chart 3,—~Master’s degrees awarded In engineering: 1972 to 1984
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Source: ulstepmmmLEﬁuammcgmer for Education Statistics;
Earned Degrees S\rrveys. various years, sce Appendix A,

The trends for englrieermg master's degrees were
opposite those for master’s degrees in general. In the
early 1970 when total master’s degree awards were

increasing; engineering awards were decreasing. In the

late 1970s and early 1980's when total master's degrees

were declining. engineering awards were slowly rising.



«.  The number of master’s degrees awarded in engi-

neering increased slightly in the late 1970%s and early

1980's; but the increase was not nearly as steep as the

increase in baccalaureates Until 1977 the ratio of bache-
lor's degrees to master's degrees was about 3 to 1.
Between 1977 and 1984, it increased to a ratio of 5 to 1.

Doctor’s Degrees

) The number of doctor sdegrees inengineering
declined from about 3,700 in 1972 to 2,400 in 1978, then
began to increase slowly, reaching a.most 3,000 by 1984

{chart 4).

Chart 4.—Daoctor’s degrees awarded in engineeting: 1972 to 1984
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Englneenng Speclaltlu

. These trends for all engmeermg degrees were gen-
erally reflected in the 25 engineering specialties. (Appen-
dix table B has data on each specialty in 1972 and 1984.)

The largest specialty by far is electrical engineering

(including electronics and communications). It represents

a fourth of all enginecring degree awards. Eiectrical

engineermg is followed in rank by mechamcal engineer-
mg. engmeermg technologres. and ewnl englneermg (chart

engmeermg degrees in 1984.
Participation of Selected Groups
Alihﬁﬁgh ihé iiiii'i‘ib?i' of white i’ﬁile _engineering

1976 to 1983 they were a decllmng propomon of the

total graduates in englneerlng (table 1).

Meanwhile, there were significant increases in the

participation of foreign students and Asian-Americans.

Blacks and Hispanics had marginal increases, and Amer-
ican lndlans remained stable in their proportmnal
representation in engineering. With theexceptmnr of
Asian-Americans, minority groups are underrepresented
in engineering.?

_Chart 5.—Top 10 spaciaities ln engineering ranked by total degress* in 1984
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Table 1.—Representation of selected groups among

engineering graduates (1976 and 1983) and among the
U.S. population (1980)

Selected Representation among Kep'ré?eiiiiiiaii
groups enginccring graduates' | in US.
population
1976 | 1983 | 11980 Census)
{in percent)
White men .. ...ii..00 784 636 40:5
Foreign students .:..... 119 128 2
Asians ....iiiiiiiiiaas 25 11.6 1.6
Blacks cetceaccas 26 29 11.7
Hlspafmcs7..7,.......... 1.7 2.0 6.4
Ari'i'eri'cé'ri Indians ...... 0.3 0.3 0.7

'Bachelor’s, masters, and doctor s degrees combined.
INot available.

Source—U S bepanmem of Educauon, Cemer for Educzuon Suus-

1975-76 and 1982-83 unpﬁbhshed tabulations: u:s:
Departmem of Comrxierée. Blirceu of the Census, We, The

Office,_ 1984 p- 8. for data on representauon in U.S.
population.

Participation of Women
Since 1972, one of the most dramatic changes in

engineering cducation was the increase in the participa-
tion of women. However, despite increases during the
decade, women are still substantially underrepresented in
engineering.

In 1972, about 1 percent of all engmeermg degrees
were awarded to worien; by 1984, women received 12
percent of engineering degrees. This varied by degree level.
with representation of women at the doctoral level much

lower than at the bachelor’s or master’s level (table 2).




Women enginecring graduates

Degree . Percent of
fevel  Number engineering degrees
1972 ! 1984 1572 i 1984
Total .:::.:....:. 820 14,385 1 12
Bachelor's ............ 530 12,060 1 13
MastErs ceetrecencans 270 2,155 2 12
Doctor's ...... teecaane 20 165 1 6

Source—U.S. Department of Education, Center for Education

Statistics. Earned Degrees Surveys, 1971-72 and 1983-84;
appendix table B.
The distribution of women graduates among engi-

neermg specralues differs from that for men. Compared
with men. a lower proportion of women chiose electrical

-

us. colleges and universities educate more foreign

students in engineering than U:S: racral/ethmc minority

students: In 1983; U.S: students who were Asian; black;

Hispanic; or American Indian accounted for about

11:160 of all engineering degree awards, ccmpared with

approxrmately 13,290 degrees awarded to foreign
students:

generally from that of Asians. From 1976 to 1983 there

were increases in engineering awards among all racial/

ethnic groups at the bachelor s level: At the post-

baccalaureate levels there was a decrease for American

Indians; small increases for black and Hispanic gradu-

ates; and large increases for Asian graduates. Asiarns

represented at least half of all minority graduates at each

engineering and mechanical engineering. while a higher degree level in 1983.
'pr'o"p'tjrtibri 'o'f women 'ch'o'se eherﬁieél | engineering and

More information is available i in blennlal reports

neering. (Appendtx table B shows the proportion of on women and minorities in science and eggrneenng pub-
women in every engineering specialty:) lished by the National Science Foundation: !0

fourth of the graduates in chemxcal and industrial engl-

Table 3. —Engmeenng degrees uwarded to minorities; by racial/ethnic group and level of degree: 1976 and 1983

7 Racxal/ethmc groupsl

Begree level — — —
and year Black | Hispanic? | American | Asian White
- Indian o
Bachelor’s . _
1976 cevveriinnnnnn 1,370 _ 840 150 970 38970
1983 . .iiiiiiianan 2.850 1,880 210 . 3;760 69,079
Difference 1,480 1.040 60 2,790 30,100
Master's o o
1976 ::i:iiiieiniiess 230 230 40 500 11,410
1983 Tissiiiiiiaaas 360 320 36 1,480 10,590
Difference 130 90 3 980 -820
Doctor’s ,, _
1976 covveevinnnns. 19 17 3 120 1:660
1983 ..iieinaae. 25 37 9 220 1,240
Difference 6 20 6 100 —420

'Excludes foreign studentsﬁw L

*May be of any race: Hispanics are not included in the other groups:

Soiurce—U.S. Depariment of Education. Center for Education
Statistics and the Office for Civil Rights. Earned Degrees
Surveys, 1975-76 and 1982-83. unpublished tabuiations.

Numbers rounded to tens where possible.
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Students from Foreign Countries
Engineering has been a popular choice among for-
eign studeiits ifi the United States to obtain a college

degree. Since 1970, the proportion of foreign students
who major in engineering has remained about 22 per-
cent.!! However, the number of foreign engineering stu-
dents increased because the number of foreign students
studying in this country increased:!2

Between 1976 and 1983, the number of forergn stu-

dents receiving engineering degrees increased at all levels.

By 1983, foreign graduates accoumnted for almost 1 of 10

baccalaureates, 3 of 10 master’s degrees, and 4 of 10
doctorates in engmeenng (table 4)

gradug.tesf reeer\{e deg:;ees are,onjy avarlable at. the doc-
toral level. National Research Council data show that
foreign students earned 63 percent of the doctorates in
civil Eﬁgiﬁééririé; and 61 percent of the doctorates in
mechanical engineering and industrial engineering:!3

Two-thirds of the engineering doctorates awarded

to non-U.S. citizens in 1984 were awarded to persons
from East and West Asia: Ghma and India accounted for

a third of the doctorates awarded to foreign students.!4

Prominent Institutions in the Production of Eiigiiiéériiig

Graduates
_ The number of colleges and universities awarding
engineering degrees has corrtmued to increase since 1949

when the Fedéral government started publishing annual

reports on engineering degrees:!$

Number of engmeermg schools lwarding degrees,

by year (rounded to the nearest 5)

1952 1962 1972
195 245 415

Year 1984
505

From 1972 to 1984, the number of colleges offering -
engineering increased from 415 to 505. By 1984, a third
of the 4-year colleges in this country had engineering
schools.

At the bachelor’s degree lever. publlc institutions
conferred three-fourths of engineering degrees. At the
oost-baccalaureate level, they conferred about two-thirds

of the engineering degrees (chart 6).

Chart 6. —Distribution of engineerinig degrees by level
_and by control of lnsdtudon. 1984

Master's and Doctor's

Bachelors
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Source: U.S. Department of Education. Center for Education Statistics,
Earned Degrees Survey, 1983-84,

Seventeen umversmes and 3 specrahzed engmeermg
degrees in the United States. Each of the largest 20 ¢ engi-

neering schools produced at least 1,000 engineering
graduates in 1984.

Table 4.—Engincering degrees awarded to foreign siudents, by level of degree: 1971, 1976, and 1983

Engmeenng degrees awarded to forergn students
Degree —
level Niifibers __ Percent of total

) Numbers degrees in engineering

1971 1976 1983 1971 1976 1983

Bachelor's .............. 1,565 3,170 6,885 4 7 8
Master’s ......... ceerens 2,930 3,490 5,244 18 22 27
Doctor’s .......ccvvunnn 741 960 1,161 20 35 41

Sources— U.S. Department of Education. Center for Education Statistics. Earned Degrees Surveys for 1975-76 and 1982-83 data:
Engineéring Manpower Commission for 1971 data.




Top 20 institutions in the number
of engineering degrees conferred in 1984

. Purdue University (IN)
. Texas A&M University

. University of Michigan - Ann Arbor

. Georgia institute of Technology*

- University of Iilinois - Urbana

. Massachusetts Institute of Technology

. Va: Polytechnic Institute and State University
. University of Texas - Austin

. University of California - Berkeley

. North Carolina State Umversny - Ralelgh

. Stanford University {CA) __

. University of Wisconsin - Madison

. University of Missouri - Roila*

. Ohio State University

OO 00 S N B L R e

| —
-

: Northeastern University (MA)

. Michigan Technological University*

. Rensselaer Polytechnic In-titute (NY)
. University of Minnesota, Minneapolis -
. University of Florida

St. Paul

DD vat | st bt P Gt s et
QW OO~ WL & W

*Instilutions Eiiibiiéiiiliii engineering. usually awarding over half of
their degrees in this field.

Source—U.S. Bepartmcnt of Education; Center for Education

Statistics, Earned Degrees Survey, 1983-84.

lf more informatxon is needed on engmeenng edu-

on the sgrcngths,and wcaansscs pf cngmeqrmg educa-
tion, major trends in the engineering work force, and a
preview of engineering in the year 2000.15

Tabl: A.~Degrees in engineering and engineering tech-
nologies; by level of degree: 1972 through 1984

Academic year

ending: Bachelor’s | Master’s:| Doctor’s
1972 51,164 16,960 3.671
1973 ... ... ... 51,265 16,619 3,492
1974 ............:: 50,286 15,379 3,312
1975 ::ieiieieeies 46,852 15,348 3;108
1976 ..i.iiiiiiiias 46331 16;342 2.821
1977 .iiiiiiiiiiiis 49283 16,245 2586
1978 .......i.ii... 55,654 16,398 2,440
1979 .. eviin..... 62,375 15,495 2.506
1980 .............. 68,893 16,234 2,507
IS8 .., 75,000 16,709 2,561
1 7 A 80,005 17,939 2,636
1523 ... ..., 89;199 19;350 2.831
1984 .............: 93,075 20,212 2,969

Source— U.S: Department of Education. Center for Statistics, Earned

Degrees Surveys, various years.

Table B.—Degree awards in all disciplines; engineering, -

andin engineenng specitlties by level,

awarded to women: 1972 and 1984

with percent

Degree - - Percent awarded
Tevel Academic year ending to women
1972 r 1984 i??iT 1v84

Total degrees in all disciplines

Bachelor’s .::...ii: 887,273 970483 44 S5l

Masters .......:.. 251,633 282,905 41 50

Doctor’s .......... 33,363 33,253 16 34
To:al degrees in engineering

Bachelor's ......... 51;164 93,075 1 13

Master’s .......... 16,960 20,212 2 11

DOCtOr™S «evvunnne. 3,671 2,969 1 6

[Engineering specialties: (ranked by total degrees in 1984)

Electrical, electronics, and communications

Bachelor's ......::: 12;101 24,925 1 9
Master's .......... 4,206 4913 1 8
Doctor’s .......... 824 584 . 2
Engmecrmg and engmccnng-relatéd teéhﬂolbgies
Bachelor's ......... 5.720 18602 1 8
Masters .......... 237 551 . il
Doctor’s .......... 15 2 0 0
Mechanical
Bachelors ......... 8.350 16426 * 11
Master’s .......... 2282 2755 1 7
I?°E“f§ff’ 4l 319 a . 2
civil
Bach;lors tieesiens 6.803 9.53§ l 14
Master’s ..ii.ii 2,487 3,145 2 10
Doctor s .......... 415 369 . 7
Chemical
Bachelors ......... 3,625 7.475 2 28
Masters .......... 1.154 1.514 2 i3
Doctor’s .......... 394 330 * 6
Industrial
Bachielors ......... 3,680 3.937 127
Master's .......... 1,731 1,557 1 18
Doctor's . ... 0000 168 119 0 14
General engineering B
Bachelors .....c.c. 2928 3493 2 I8
Masters .....:i000 991 1.230 2 12
Doctors .......... 284 296 1 2
®Less than 0.5 percent. continued



“Table'B.~Degree swards in all disciplines, engineering,
and in engineering speciaities by level, with percent

awarded to women: 1972 and 1984, continued

Degree — e o - -- Percent awarded Degree S Percent awarded
fevel Academic year ending o women level Academic yesr ending | -to-women- -
92 | 1984 1972 1984 1972 | 1984 _| 1972 19ra
Aerospace, aeronautical, astronautical Geological
ii;ii:liéliji'"s ......... 2.180 2,325 1 7 Bachelor’s ......... 111 381 5
Master’s .......... 687 462 1 6 Master’s .......... 40 44 0 L
Doctor's .......... 197 106 0 2 Doctor’s .......... 17 8 0
Petroleum Enginecring mechanics
Bachelor's -....... 04 Qs 1 0 Bacheior’s ......... 210 ¥ 1 1
Master’s .:.:..:0e 105 281 I 5 Master’s .......... 269 7 3 9
Doctor's - ::::::::: 20 21 0 0 Doctors .......... 147 67 | 4
Agricultural Engineering physics
Bachelor's :::0::0:: 447 735 8 Bachelor's ......... 469 7 2 8
Master's .......... 117 142 0 11 Master's ....0...0. 78 37 3 1
Doctor’s .......... 65 4 0 2 Doctors :::n:.:::- 30 2 0 53
—_ — ééi‘aﬁ‘iib
Metallirgic S ) B
o - — - i Bachelor’s ...:::::: 196 304 2 26
Bachelor’s ......... 579 654 1 22 MaSter’s .......... 60 o6 7 19
Master’s .......... 264 283 11 Doctors .......... 19 17 5 6
Doctor’s .......... 127 98 2 14 - ———
e Environmerital health
~ Biocngincering and biomedical Bachelor's ......... 56 199 3 32
Bachelor's ......... 65 540 6 28 Master's .......... 359 360 3 2
Master’s [[il.l.00 88 235 s 27 Doctor's <..o.iiil0 4] 36 5 6
Doctor’s .....::::0 46 51 0 18 p——
Ocean
Mining and minerai Bachelor's ...:.:::: 164 109 3 1
Bachelor's - . :::::: 169 24 1 7 ]“)435,,:9!5 ECEEEE 7; % (5) ;
Master's .::.:::::: 79 ?l 0 4 0CtOrS ceeeren-es — i .
Doctor's .......... 36 12 3 0 Geophysical
Naval archiceciiive srd marins Bachelor's ......... 65 103 3 1S
Naval archit d Bachelo 3 03 3 1S
- avalarc cc‘frf an marf'f ) ) Master’s .......... 7 i1 0 9
Bachelor's ......... 304 464 * 4 Doctor's . ......i0 7 5 0 20
Masters .......... 51 92 4 5 E—
Doctor's ........ .. 6 5 0 0 Textile
- Bachelor's :::.::::: 65 40 6 40
Nuclear 7 Master's iiiiiiii. 21 11 0 27
Bachelors ......... 312 321 2 9 Doctor’s _....cccves. 3 1 0 .0
Master’s .......... 383 285 2 4 Other
Doctors .......... 126 114 2 5 L S oL _ ,,
~ : Bachelof's ......... 1,623 3912 3 18
Architectural Master’s .......... 942 1,504 4 13
o e _ _ Doctors .....::::. 174 177 2 13
Bachelor's ......... 253 411 2 13 S — —
Master's .::::::::: 23 40 0 s *Less than 0.5 percent
Doctor's .eeoevee: 0 > 0 o Note= Data for 1972 and 1984 were collected under different classi-
Materials fications of instructicnal programs: therefore 1972 data were
- ) 3 . correlated with the classification used for the 1984 data.
Bachelors ......... 116 3945 25 Source— U.S. Department of Education, Center for Education
Master's .......... 165 301 3 22 Statistics, Earned Degrees Survey for 1571-72 and 1983-84;
Doctor’s ..... ... 96 152 0 9 unpublished tabulations.
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of rhc Population, Earnings by Occupation and Education. Wasliiiiz-
!on. D C u.s. Govemmem anmg Off'ce. 1984,

Trenﬁ: and the Saenif ic and Engineering Worlforcé~A Technical
Memorandum. Washington, D.C.. OTA, 1985, pp. iii and 3.
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Engineering, History, Status, and Outlook. Washington, D.C.;

Nauonal Scnence Fodndaiion 1985 p- 169

Workforct. p: 30
81bid.. p. 158.
"Data for academic year 1983-84 are the Iatest available. Academic

years wi'l be referred to hereafter by the year they end. For example;
academic year 1983-82 will be referred to as 1984, .
*U.S. Department of Commerce: Bureau 6? the Census; éuﬁ-eﬁi

acteristics ofS‘mdem: October 1984: Washmg(on D.C: U.S:
Government Printing Office, 1985. p. 4.
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®National data on racial/ethnic minorities_are limited because the
Federal governmient did not collect degrze data by race before 1976.

These data are collected biennially so the most recent year for these is

the 1982-83 academic year. Also, the Federal government does not

collect data on subfields by race; but these data are available annually
from the Engineering Societies, Inc., 415 Second Street N.E..

Washmgton. D.C. 20002.
'°Nanonal Scnence Foundanon. Women and Mmorm‘e: in Scxence and

Edticanon. l983

'Zlnsmute for lntemauonal Educauon. Open Doors 198411985 New
York: New York; Institate for International Education. 198S.

30p. cit., Foreign Citizens in U.S. Science and Engineering History.
Sratus arid Outlook, p. 160.

14/bid.. p 163; calculations by Center for Educatmn Statistics.

I5U S Department of Health 7Educauon and Welfare. Nauonal Cen-
ter for Education Statistics; “Engineering Degrees and Enrollment.”
17th Annual Report, Washington. D.C., National Center for Educa-
tion Statistics: 1967 p. 2.

National Research Council, Engineering Education and Practice in
the Unitcd States, Foundations of our Techno-Economic Future.

Washington, D.C.: National Academy Press; 1985,



