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EBSTRACT
: Trends in science and engineering (S/E) bachelor's,
naster's, and doctoral degrees awarded from 1950 to 197C are
summariyéd in this réport. Major findings demonstrate that: (1) the

numbeﬁ;of S/E Gegrees awarded annually is .now below the levels: -
reached in the early to mid-seventiés and that this receat decline
follows a long.upfrend that began in the mid-fifties: (2) the S/E
share of all degr€es fell during the last decade in all degree levels
*and whereas S/E fields accounted for about 60% of all dcctorates
until 1969, they now account for only 50%: (3) women have earned an
increasingly large share of S/E degrees at all levels singe 1950:; and
. (4) the trends in the number of degrees are affected ky changes in
P the relevant populations (demographic factorsj and alsc
non-demographic factors. .{Author/JN):
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This report incorpozates data provided by other Federa! agencies as part of their genera! XTM document has besn reproduced a8

stalistis programs. degree dafo were collected and ‘provided by the National Center for '°°°~°:w"°m tho person or organuaton,
Educuaon Statistics (NCES). U.S. Department of Education. The forus of this report 1s on degrees 3 M." y . “ i
in science and engineering (3 E) fields and. where appropriate, the NCES data have been ,mwmmmm W"":
reclgssified uccording 'to the Natronal Science Foundotion field categories. Estimates of popula- '

e s e

. uon n the various age categories were published by the Bureau of the Census. ) * m::fxxﬁmromm:
. : N position of pokcy.
Highlights introduction
* The number of S.’E degrees awarded annually is now be- Demographic factors cadse some observers to believe that )
low the levels reached i:1 the early to midseventies. This the leveling off in the production of S,/E graduates since 1974
recent decline follows a lonig uptrend that began in the mid- is but a prelude to further declines expected to begin in the
fifties Bachelor's and first-professional degrees peaked in mideighties. Policy makérs. however, need to consider other
1974 at 305.000 and have been neag 280,000 in the last five factors affecting degree production which are very difficult
years Master's degrees reached their high point ¢f 56,700 in to evaluate, such as propensity of youths to enter college,
197~ but declined by 1980 10 54,500 Doctor’s degrees reached and continuation and completion rates. This report 15 1n-
their highest number at 18.600 in.1973 but have been helow tended to illuminate the dcussion by prowtding a summary ~ _
‘17,000 in the last four years ~and analysis of the salient features of post-World War, 11

e The S/E share of all degrees fell during the last decade s’E degree production An analysis of factors that led to the

in all degree levels. S/E fields, which accounted for about 60 . . . , !
percent of all doctorates until 1969. now account for only 50 Chart 1. Science/engineering bachelor’s and first

percent. During this period the S/E share of master’s degrees ) _profassmnal degrees by sex: 1950 to 1980
fell from 25 percent 1o 18 fercent. and first-level degrees Thousands 2
from 32 percent to 29 percent. 350

* Women have earned an increasingly larger share of S/E

degrees at all levels since 1950 In 1980 they earned 36 per- ) 300
« cent of the first-level degrees. 27 percent of the master’s )

deggees, and 21 percent of the doctorates. In 1970 these 250

shares were 26 percent. 17 percent. and 9 percent. respeclively. -

¢ The trends in the number of'degrees are affected by 200
changes in the relevant populations {demographic factors)
and nondemographic factors. Beginning in the early sixties.
the population ofzz-}'ear:old's—the typical age of baccalaureate 150
recipients—grew rapidly and was an imporlant factor in the
increasing number of degrees awarded. Almost 40 percent of . 1ok
the increase in the number of S/E baccalaureates from the
low level in 1955 to 1980 may be attributable to growth in the
population of 22-year-olds. '

50 }-

Ty . o L SISLesy
0O : 1950 5 60 65 o - 75 80

IDegree data e comptled for o 12-month period Juls through June of the Year .
m following year For convenience dagreesin agiven Juls through june penod

will hezeferrid to by the year in which the perind ended e g 1980 means the SOURCES  Kationat Science Fousaaton anc Natona! Center for Eaucation Statisis
«) ¢ tZ.month penod ending June 1980 Oepaniment of Educanon
Qo - - r ‘
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current situation, although not necesSarily predictive, strould
assist in understanding’possible developments.

The history of post-World“War Il degree production in the
United States has exhibited three distinct phases: (1) The
period 1946-55 was characterized by explosive growth and
subsequentsharp declme, (2) the period 1955-74 witnessed a

remarkable continuous ircrease in degree production in
Jboth S/E and non-S/E fields; and (3) sifice 1974 annual
‘Wroductton has tended to decline irf some fields.

Mo first phase (1946-55) S/E bachelor's and first-pro-
fessional degrees rose to 155,000 in 1950 and then declined
to 81.000 in 1855 as educational benefits fos most veterzns
terminated (chart 1)._Growth in the 1946-50 period was the
result of those whose education was interfupted by military
seivice, additional desire for a college education gained
through war-time'experience, and perhaps equally impyrtant.
the educational benefits available under the G.1. Bill.

The second period,. beginning with the post-war low#in
1955. featured increases every year until the high paﬁtt of

" 305,000 degrees was reached in 1974. A variely of factors
combined to sustain this remagkable long-term growth.

“Sputnik.” launched in October 1957. influenced the passage
of the iNational Education Defense Act of 1958 which author-
ized direct, low interest-rate student loans, graduate fellow-
ships, and several forms of assistance to institutions. Emphasis
on the space effort attracted many young people to the physical
sciences and engingering. At about the same time, student
participation in the biological and social science fields also
incrésed. The Higher Education Act of 1965 ifitiated major
student assistance programs including work-study and. ef-
feclive in fiscal year 1967. educational opportunity grants
and jnsured loans. “Also in the midsixties the first wave of
the postwar baby-bgom generation reached college age
197411\’1974 -80 period, the third-phase, S/E bachelor’s
degrees \declined about 4 percent to 292,000. During this
Eeriod. the availability of student aid has intreased, total

nrollments in higher education have continued to grow, -

and the demographic declines have not yet reduced the size
of the traditional college age population. Cn the other hand.
the 'proportion of part-time and unclassified students in-
creased, the S/E share of total bachelor’s degrees declined,
and the number 8T S/E bachelor’s degrees per thousand
22—year-olds also declined.

“here are notable diffecences in the stability of the S/E
.hare of total degraes at the three levels (chart 2). Bachelor’s
degrees have’shown the greatest stability. Since 1953 the
S/E share of bachelor’s and flrst-professwnal degrees rose
from 28 percent to 32 percent and then retreated to 29 per-
cent. Until 1989 the S/E share of doctorates was relatively
stable at slightly over 60 percent, but it subsequently declined
and leveled off a1 50 percent 1n the last three years. Master’s
degrees exhibited the greatest variability, ranging from 30
percent 1n 1865 to less than 18 percent in 1976 and 1977.

Since general trends 1n master’s- and doctorate-level degree
production have tended tc be similar to those of bachelo: >
and first-professional degrees. this report will focus primarily
on 5/E bachelor’s and tirst-professional degrees.

S/E Bachelor's and First-Professionai Degrees
DEGREESBYFIELD

The total number of §/E baccalaureates awarded annually
18 fallen since 1974, but there have been varying trends
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Chaft 2. Scisnce/snginesring, dsgrees as a percent of
y total dagrees at each leval q! degree: 1950 to-1980
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among the ma)or fields (chart 3). The most notable has been
n engmeermg,whlch increased by 53 percent from 1976 to
a historic high of almost 60.00V in 1880. The most rapid rates

of growth occurred in chemical, mechanical, and “other™,

engineering fields. Degrees in mathematical sciénces have
fallen by 22 percent since 1970, but this conceals two divergent
trends. Degrees in mathematics have fallen 58 percent. fro
over 27.000 in 1870 to 11,500 in 1980, while degrees in com-
puter sciences have risen from 1,600 to over 11,000 during
the same period. Degrees in social sciences, whichincreased
spectacularly during the Vietnwm Era, have fallen sharply
since 1974, Within the social scnent.es. degrees fellin psychology
(19, percent). sociology (47 percent) political science (17
percent), and “other” social soiences (21 pergent), but in-
creased in economics (24 percent) The relatrve%&l:evel trend
in physical sciences masks a 38-percent decrease\in physics
since 1968 and an increase of moro ‘than 30,0 percent in
geological sciences since 1965.°

!

DEGREES AWAHRDED TO WOMEN

One of the striking develdpments of the postwar era has
been the increasing participalion of women in higher educa-
tion. Women received only one fourth of all bachelor’s and
first-profesgional degrees in 1950 butalmost one-half in 1980
In S/E fields, the share of degrees earned by women are less
than in non-S/E fields but they increased at an even {aster
rate—from 12 percent in 195 to 36 percent in 1980 (chart 4)
Women received only 175 degrees in engineering in 1950. but
6,100 in 1980. /'m

THE RELATION OF DEGREES TO POPULATION

g size of the traditional college age population is gen-
erally*considered to be one of the basic factors in determin
ing degree production ‘otential. There were about 2.088,000
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Clml 3. Bacholor s and llm-prolmlml degrees by
major sclence/snginesring fleld 1950 to 1980
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persons 22 years of age,? the normal age for hatcalaureate
recipients, in th¢ U.S. population in July 1955.3 In 1955, the
lowest year in the productlon of S/E bachelor’s and first-
professional degrees since World War 11, 39 S/E degrees
were awatded per thousand 22-year-old personsinthe popu-
lation. If the degrees per thousand 22-year-olds had remained
constant at the 1955 rate, the number of S/E bachelor’s de-
grees produced in 1980 would have been only abbut 82,600
higher than in 1955 Actual degree production wae 211,000
higher- Therefore, almost 40 percent of the increase from
1955 to 1980 may be attributable to ‘demographic changes
and'about 60 percent o changes in other factars. The other
factors indlude changes in the value of education as per-
ceived by young people, their parents, and employers. the
avmlablllly of desired educational opportunities; and eco-
nomic capablhty of would-be students, including the availa-

. bility of varloua typ€s of student aid such as educational

opportunity grants.
THe annuat average ctl/:ar 5-year periods of bachelor’s and
flrst-professmnal S/E degrees per thousand 22- year -oids i in-

Ses 1931-35 | 1956-60 | 1u6l-b5 | 1966-70 | 1971-75 | 1976-80
Iotal . 43 50 56 a9 H0 72 R
~
Men 74 84 #9 104 113 93
Women {13 15 22 35 7 50
— -

SO e Moo Lawindatiom sl Bt oof the Ce n8us U parimens of omman
. , re

2.8 Department of Commerce, Bureau of the Census. Current Population
Rrpurts. Population Esumates. Esiimates of the Population of the 1.5 by
Single Years of Age. Color, and S6x 1900 to 1958, Series P-25. No. 311. July
1985 Additional Bureau of Census publications inthe P-25 series wero used as
follows® Na. 518. April 1974;.No 704. July 1877; and No. 870, January 1980
(Washington, D.C.: Supt. of Documants. J.S Govdrnmen! Printing Office.}

3The year 1855 13 used as a reference point for this analysis because it
repgesentsatime when rolatively few external furces wereo at work W incruase

Q- fexe attondance.
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cmm 4. Women as & percent of bachelor's and first
prolosslonal “degres roclplont: by fiefd; 1950 to 1980
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creased until the latest 5- year period. (See text table.} Since
1974, the annual rate declined sharply from 114 to 89 per
thousand for men, but remained-stable near 50 per thousand
for women. The decline for men reflects the fact that the
number of degrees declined after 1974 eyen tllough the num-
ber of 22-year-olds continued to intrease. Projections of pop-
ulation do not indicate any major changes jn the number of
22-year-olds by the year 1984. Therefore, demographic fac-
tors should have little influence on the number of bachelor's
degrees in the near future and changes over the next few
years will be primarily the result of changes in nondemo-
graphic factors. The population of 22-year-olds is projected
to decrease from 1984 through 1890. to a level about 17 percent
less than the estimated 1980 population,

S/E Master s Dogrees

Masters degrees are awarded primarily in non- S/E fields
reflectinig the predominance of education, and business and
management at :his degree level. In 1965 S/E degrees accounted
for 30 percent of all master’s degrees but the proportlon,
then déclined and leveled off at about 18 percent in the last
six years (chart 2). d -

Because of the influence of non-S/E fields, dissussion of
the S/E share of master's degrees masks their growth in
absolute numhers. After a low point of 13,000 in 1954, S/E
master's-degree production increased steadily 1o 54,000 in
1973. A peak of 56,700 was achigved in 1977 but nWas followed
by.a decline to 54,500 in 1980. .

‘The distribution by field and the participation of females
al the master” level differs from that cf the baccalaureate
level. With respact to field distribution, in 1980 life und
social sciences accounted for 64 percent of the S/E bachelot's
degrees awarded but less than one-half of the master's degrees.
Engineering accounted for only 20 percent of the bachelor’s
degrees awarded but over 30 percent of the master’s#With
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respect {o participation of females, women recéived only *
. 10 percent of thé S/E master's degress in 1954 but their *
a /ithe increased to almost 27 percent in 1980. Ingreases in

! participation of women occurred in each major S/E field group

«
.

S/E Doctor's Degrees, -

The doctor's degree has been primarily an S/E 'dégree
throughout the postwar period, but it may be in danger of
losing this'distinction. Until 1969 S/E fields-accounted for
over 60 percent of all doctorates, but they accounted for only .
50 percent in the last three years..The number of S/E doc-
torates increased from 3,900 :n 1950 to 18.600 in 1973, and

" then declined to 16,200 in 1978. The number has increased
slightly in the last two years. There have been.changes in the
emphasis by’ major field groups since the high pointn 1973.
The propgrtion of S/E degrees in life and social sciences
increased from 52 percent to 60 percent in 1980 and the pro-
portion in physical sciences, engineering. and mathematical
sciences declined accordingly. Thé recent boom in engineer-
ing bachelor’s degrees has no counterpart at the doctorate _
level, probably because the favorable employment oppor-
tunities available to engineertng baccalgureate‘\glplenls
reduces their incentive to pursue graduate studies.

w meh receive a smaller share of S/E degrees at the
doctg}ate level than at other degree levels. They have in-

creased rapidly since 1970, however, ')'ncreasmg from 9 percent

to 21 percent in 1980. This rate of increase for wamen was
nigher than at other degree [evels during the last decade.

Ld

Cont{nuation Rates {rom Bachelor's and Fisst-
Professional Degrées to Master's and
Doctor’'s Degress

As discussed. earlier, the size of the relevant age cohort
(i.e.. 22-year-olds) has had an important influerice on the
number of bachelor’s degrees produced. Analagously, the
pool from which recipients of graduate degrees are drawn
can be defined as the number of S/E bachelor’s-degree

-
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reciplents lagged the appropriate numker of years.* Although N
the periad of time required to complete a degree 1s not the
samé for all advanced degree recipients, on .average S/E » «
master's dbgrees may be appropriately related to bachelor's

? degrees two years eatlier, and doctorate degrees to bachelor's
degrees seven years earlier. S/E master’s degrees as a percent
of bachelor's degrees two years earlier increased from almost
19 percent in 19575 to 26 percent in 1968 and then declingd to
19 peroent in 1974 and remained near that level through 1980,
If the 26-percdnl rate of the late sixties had been achieved in .
1980, the number of S/E maétgr's degrees would have in-
creased by 30,000, from 45.000 in 1968 to 75,000 in 1980. The
actual increase was only 9,000. ~

2
he same general pattern occurred at the doctorate level.

The highest continuation rate, 13 percent. was not reached
until 1970 and the subséquent décline to belows 6 percent in
1980 was relatively more severe than thq decline in the con- |
tinuation rate for master's degrees..If the continuation rate
had remained at.the high-of 13 percent, production of S/E
doetor’s degrees would have increased by over 20,000 from
17,600 in 1970 to 38,400 in 1980. Actual degree production
fell slightly The trends in doctorate centinuation rates were
similar for both men and women. but the gap between men
and women has been narrowing. |

The conclusion that can bé drawn from this analysis.
parallels the one drawn for S/E bachelor’s dégrees. Non-
demographic factors—such as the perceived value and
availability of 5/E graduate training and the ability of would-be
graduate students to finance this training (including all types
of student aid)—have been playing and will continue to play
an important role in advanced S/E degree production.
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4This pool 1s himited to $/E degrees although 1t is reeognized that some S/E
baccalaureates recaive advanced degrees in nonscience helds and pice versa.

SBachelor s degrees 1n 1955 are used as the starting pointto averd the years *
with largg numbers of World War 11 \eterans ¢
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