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Presented\are hzghlzghts from the Survey of Earned
Doctorates, focusing on: trends in doctorate productzon %w'fzeld, : e
sex, and czt1zensh1p, employment of science and engineéring (S/F) L
doctorates; and science and mathematice education doctorates. : 7
B Approxzmately 95 percent of the 1982 reczpzents of the Ph.D, and
~similar doctorates respondea to a survey questionnaire, Data also
incIude information for nonrespondents obtained from public sources. | L
Reczp:ents of £1rst-pro£ess:onal degrées such as the M.D. are not U
included. Among the f:ndzngs hzghlzghted are those indicating Llhat: ”

~_ the 1982 S/E doctorate of 600 was vzrtually unchanged from 1981,

7. remaining 7- percent: below’ ak reached in 1972; ‘that the ..
representation of women centznu d -to grow such that during the last 3
10 years the number of femala S/E doctorates increased by 100 I

. percent, while S/E doctorates awarded to men fell by 20 percent; and
_ that non-U, S. citizens accounted. £or about 23 percent of new S/E
‘doctorates in 1982 In-addition, Jalthough doctorates with L
- speczalzzat:on in sczence/mathematxcs education peaked at 364“1n o
Ef' 1972, they declined to>onl 13b in 1982; -among ‘those with definite to
- employment commitments. in %he last three years, abbut three times as .
many had commitments to co: 1eges or unzversztzes as to elementary or - :
. secondaxy schools. ). ., - : BT
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NN\ 1982 Doctorate Productloh Stable m Science and Engmeermg
e Flelds, But Down in Smence and Mathematlcs Education
C - o :
T, < The SGrvey of Lgrned Doclorates is cenducted onnually iJ} the Nanunal Research Coupal for | ' }r ';
y . the Nationul Science Foundalton. the Nutionel Endowment for the Humani“ies, the Nuonal fnsi-
- tutes of Heahh, und the Depurtment oq,ducalmn Approximaiely 95 percent of the 1952 revipienls 1
ot the Phe D. and sumlar doclorales, €3, Fd. D., responded to the'surve questionnaire. The dat. ]

buse jacludes some information, for. nanresponyenls that was ebteined from public seurces. Re-
»

. cipienis of first. pmfpssianal dogrees, eg ™IS, ere nolinchided. : . T , -

- - ) :

T ) . I]ll - A . N ‘_-'_

. \ ) T e -
Highlights , - ~ = Hally constant bclwcun 1972 and 1982, Since lﬂzzthcre has
T e Tho 1482 scicace and engincering ($/E) doclorale pro- heon a dramaiic chan‘gc inn the mix of Foreign smdenls with
" S respect 10 their visa stants: (hose holding permaneni resident. -
- duction of 17.600 was victually uachanged from 1981, re- techmed by 40 pe I th Al feme o
S mainkng 7 percent below the speak reached in 1972, SRE .“""."”‘cl';": |0y 39 percentand t 0se “]l.l IIGIII]IUI':II‘}I?\.I‘EHIS-_ o
* ductorates ucconnied for almost 57 percent of all docloraies el e.ls:ul I:'i ‘".j pum{mITNDDJUI'S'.G“M;)“S(]S m(l;c "’}r all orngi-.
- n 1982, up from tho 1ow point of 54 pervent in 976 und  ESHIAK (AGW A e o Tilis toncl g oo e
ilpprommillel\' the sume level as 10 years ago. urd to overone-halt, m scienee lields [exclhuding engineer. -2
ing), their sharve of (doctorntes l'lur'hmlul within a_nurrow -
o There were suhslatnllal ficld dlffcrcm.es in S/E (Ioclnralo (7~ o 19-porcenl range, . 4____"-.
production trends over the fast decade. The numbers ¥ S5
“+ doétorales awarded increased in only two fields, psychology
=2, 'amd life’scicnces wiiigh 2w by 8 perceni end 8 percen),
] respiectively. There were decreases in the other foar major
S fickds, however, ranging from 17 per(‘unl in social sciences
: 27 pergenl in malhcmallcnl sciences, Iingineering doc-
toraté production, which declined hy 29 percent between
72 nnd 1980 incggased for the second successive year and
was almost 7' pergent higher thun in 1980,

* The representallon of womon among ductorate rcciplenls
continuéd fo grow. During the last 10 years the humt er of
women 8/E doclorates increasotl by nlmas! 100°percenl, while
8/8 doctorates awarded (o men fell by 20 percent, Yhe com-
bined cffect of these opposing trends was an increase in -
the proportion of $/E ‘degrees awarded to womep from 11
* perceni o 2] perccnl. ' : -

s The maym ity of doclorales conlmuud to seck emphw-- =
mont foltowing graduatian rather than postdecioral study.. '_
I'he primary-source af employment opportunives, howevor, -
has {vu:,n shilting away from the wcademic,soctor. In-1982, - =
that sector aceounted {or 42-percent of the 8/E doclorates - =
who had definite employinent comantnyents i the United |
States. down from 39 percont in 1972, Cumnuiments in busi- e
aess aid 1mdnstry increased {rom (8 pt'rcr-nt lu 34 |1erccnl
-during the same period. .

» Minorfties aneng U. 8. cilizens and nun-U S. mllzen
permanent residents received approhimalely one-lenih Ol' )
the 871 doctorutes s'warded in £982, a level that hits h{.fen-' %
stuble since 1978, Asiah Americans earnod 55 percent of the -
degrevs awarded to minorilies in 1982, hut their s}iaru llas
docreased slinhllv in recent years. . :

+ In nddition Lo $/E doctorates there is a relali\ aly smnll
group of education doctorntes willt spocialization in me_llhc.-_._'_._:
maltics and scienca. New doctorates in these speci:_tl_l_ics.—é._
- . peaked at 364 In 1972 but declined to only 136 in 1982: Among
o T+ Adifitional Infarmatien |s avaitatde from the Natioaal Rosearch etk thosa with definfte e ployment comipilments in the last three _--

y y vears, abon! three Umes as inany had vommitmonts 1o colleges ™ -

v

¢+ Non-U.S. tilizens accou nted for aboul 23 porcent of
(('} new $/8 doctorates in 1982. This proporiion remained essen-

-C{-')_ annmel pulilicaion series. Summuey Heporl. Doctarale Recherts from 1.5,
q. - Urversties [Washingion. 4. -, or universiligs us lo ulemunt.u‘; or 'mt;l)l!('ill‘) _SI;ho_oIS_T -
S ’ ’ - - - . L ’ . ) R _ ’
- 1 -
Prepared in the Supply 2nd Educatlon Analysls Group, Uivision of Sclence Resources Studles o T A
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Trends In Doctorats Production

Dastorate production in all fields reached a peak of almost
34.000 in 1973 and thon declined for several years. The 31,000 *
doctorales awarded in 1982 were 8 percent befow the 1973
level. S/E degreespeaked’in 1972 at 19.000 and then dropped
e 17.000 by 1078. A Slighl recovery to 17,600 in 1981 and 1982
Je1 S/E degrees 7 percent below the 1972 high. In contrast,
the production of $/E degrees at the bachelor's and master’s
level peakedin 1974 and 1877 respectively.?

S/E dedrees accounted for almosl 57 percent of all doc-
torates in 1982. 'The 8/ proportion of all doctorates declined
from 63 percent ir 1962 lo 54 percent in 1970. It has been in
a gradnal uplrend smce thal time,

v FIELD

‘the trends in doctorate production differed subsmnlially
mnong the major fields (chart 1). Doctoratesin paychology _
reached an all-ime hu,h.uf 3,300 in 1981 and were 38 percent
greater in 1982 than in 1972, Life seiences reached u new
peak in 1042, 9 percent higher than 10 years earlier. Degrees
in the other inajor groups—mathemalieal sciences, engi-
neeriug. and physical sciences--were substantially below
- Lheir 1972 levels. by 27 percent. 25 percen. and 21 percent,
_respettively. Doctorates in life sciences exceeded those in
physical sciences for the first time in 1971 when each ac-
* countedd for approximaltely 24 percent of all S/E dqclomles
The }ife sciences share is now 27 percent of all S/E degrees
- compared fo 19 percent for physical sciences. Degrees in * #
- psychology mcreasetl from a 12-percent shﬂre to 18 percenl
durlng Ihe lagt 10 vears. - .

- ]

. - l 3 . - i~ )
iIlus i[m.!lm- is :Il:\u I:L-lmrlml in National Science Founidation, *Trunds
1 Sehetier and Engirecring Degrees, 1959 thtongh 1980, Scistice Resources

- “Studwes Highhghts (NSE 820 [Washiogon, D.C.. Oclober 7. 1981). That

report nlilized degree ala (rom e Nattonal Center for Edveation Stalistice
NGRS Lacunsistenies betw oen dhe Survey of Karaed Doctorates (SED] and
il NCES st inay ocenr becanse of diffecences in data collection methods

.8

- Imln\ iduals fmush hr .‘ah[) dalu while instiluwtions Furnish the NCES data

Chart 1. Gclanca'/ehglhaailng doctorats pfudpcitqn by field
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SEX - T
The number of S/E doctorates awarded to women grew *
from 2,100 in 1972 0 over 4,100 in in 1962. Between 1981 and
1982, however. the number increased by only 3 percent ]
compared to an average annual growth raie of 7 percen} for
the 1972-82 perlod {chart 2). During the same time. $/E doc- *
torales awarded to men fell by 20 percent lo 13.500. The - )
share of S/E doctor’s degrees awarded lo women incréased
féom 11 percent in 1972 lo over 23 peTeent in 1962, £
' The percentage of S/E doctorates awgrded to women in-
creased in every major field and in 1982 ranged from less
than 3 porcent in engineering Lo 25 percent in life sciences.
27 percenl in §ocial sgiences. atd 45 percent in psychology.
The iargest numbers of doclorates awarded 1o women ‘were =~
in psychology and life seientes; the continued growlth of, -
degrees in these fields. noted abave, is atiibmable almost .-
enlirely-to the increase in 1he number of women. ’

Chart 2. Sciangalanginaaring doctorate production by sex

x

Doctoral education it the United Stales commues to allmcl
subslantial numbcrs of foreign cilizens. Most of the growth
oecurred priorto 1972 when non-U.S. citizens recoived 3,800 -
$/E doctorates and 1he number-hes singe remained in the
3,500-4.000 range. S/E dogtorales varnad by U. 8. gitizons:
howaver. dedined from 14.900 in 1972 to 13.000 in 1982, As
a result, the * roportion of nen-U.S. cilizens among $/E doc-
lorates grew lrom 20 Percent (o 23 percant over Lhis iﬂ-yenr_
period {charl 3).. ; R -

Non-U.5. students irclude these with permanent mui
temporary visas. Tho number of S/ doclorales received by
non-LLS. citizens with permunont visas reechod ap all-time” :
high of more than 1,000 in 1972 but has sweadily declined:
since o aboul hull“ns many. The number of §/E doctorales -
received by holders of temporary visas, howover, renchud A
peak of over 3400 in 1982, an increase-of 40 pércenl in the
last 10 years. In 1982, non-U.S. cilizens with temperary visas -
raceived 14 percent of all sm,ance doctorales {éxcludmg
engineering). and lhose with perinanent visas, 4 parcent.:.
Engineering allracls more forélgn citiZens than any others

.-‘. " I'|'\ .
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" Chart 3. Citizenship tatus of 1982 sclence/snglneering (S/E)

 doctorates for flelds with substantial forsign participation .
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major field. Non-U.8. citizens eatned ne-third of all engi-

neenitg doclorates in 1972, and over gne-hall in 1982 In

etigineering the number ol noneU.S. docturate. recipionls
with permanent reswlent visas deshined by 52 percent bhe-

vreased by u8 percent. Other fields in which Toreign cilizens
accoutited fur relutively large shares of doclorates in 1882
were mathemabisal smences. 34 percent, and agriculture, 36
pureent—the latter down [rom 38 percent in 1081,
Increasingly, fufeign cibizens with femporary visas are

siaying 10 the Uniled States [or postdoctoral study. or_em-
ployment. {n 1962 about vne-fourth who Leceived doctoraies

in science [ields and aver one-third of those who received
doctorates 1n engineering had defitite commitments for
pustdactoral study or employment 1n the United States.
Despite the 49-percent Gecline since 1972 in Lhe forelga S/E

. doglorate reciynents wilh permanent visas, the total number

uf non-U.S, citizens with definite commitments in the Uniled

- Statos ineroased from 1160 in 1672 lo 1,875 in 1082,

3
-

Employment of S/E Doctorates

Employment pafterns for new doctoralos changod over
the past decade, reflecling in part decreasing oppor*unities

. in the academic soctor. In 1982, both §/E and non-5/E new
. doglorates wore less likely 1o obtein tradiignal academic

positions, paralleling a shift in employment opportunilies

* wween 1972 and 1962 while these with tempurary visas iu-

’

‘mnthematics during the1972-82 perlod b

_in the last 10 years has been greater than thiat in nawral

* differont Trom $/E doctorates in terms of time elapsad be-' =

1

. lemporary visas. [n compatison, non-U S cilizens havg Te:

L= E B

1_ .- L b ' i ‘

for the total S/E ‘doctoral labor force 30f the S/E doctorales
with definile employment commilments {a signed contrac
or similnr arrangemenl} in lhe, Uniled Slales, only«fz per-
cenl indicaled that they would be employedﬁl'a college ory .
university in 1982, compared to 59 percénlin 1972. De_fmite\
commitmenis in business and industry. the principal non-
academic employer, ihcreised from.18 percent 1034 percenl .
during the 1872.82 period. Commitmenls for Government
omiployment declinod frem 17 percent to 13 percent. Only -
2 percenl—primarily psychologists—had contracls with ele-
mentary or secondaty schools. The mzjor fields with fhe "~
highes! proportions of néw doclorates with employment -~
commiiments at colleges and universilies in 2082 were soc:al
and mathematical sciences; %he fields with (he highest pro- -
porlions working in business and indistry were physical -
sciences and engineering. Although the shifls in employment
sectors applied 10 both men and women, colleges and vni- . §
versities conlinued 1o hire o greates sharo of women 1;1,1982 -
than did business and induslry—47 percent versusZB percent, - - 3

Science an}Mathemaﬁcs Education Doctorates -

In addilidn 1o new 8/E doclorates, there are also doctoral
graduules in educaiion with gpecialization in jeachmg S
ence or malhemalics.* In 1582 lhere were 86 science educa-
hon and 50 mathematics education doclbrales The. numhar
in scignce edycation is small relative 14 the mrmbcrol' nuluml'
science degaes. bnllhe numberof degrees in- malhemallcs
education Bqualled aboul one-tenthof l_}'}ofﬂocforﬂles in

The trends in m'llhemancs and scnem:e education dogroral
production. paralleled'S/E trends stnce 1860 by pe'lksng in
1972 and then declining [charl 4). 'I’hvrwave in malhcnmllcs :
and sclence education, however, was mare severa, parlic-
larly in recent years. In- 1982 the .numbets of- sclence nnd X
mathematics educatien -doclorales were 60 percent aﬂd 68
petcenl, r{:Speclltfely. below tho 1872 levels.

Fhe participation of women in these- lwo ieaching fields ~ -

seiences. 24 percent compared to 16 percenf. L¥S citizens '_'
garnod over 90 porcent of the mathematics and science ede.

tation d_clorates each year until 1976 In the last few vears,”
howe er, the number of U.8. citizens duclined and the pro- -
pottion of iun-U.S. citizens grew to 22 percent by 1982, Over
85 percent of the nun-U.S. clizuns receiving niathemalics * -
and svience educalion doctorates during 1980 82 possessed

ceived appro:umnlel; 20 percent of the docrornlcs in n.nlural
sciences since 1972,
Mathematics and scignce education doctorates are cle.arl)

tween roceipt of the bachelor’s and doctor's degrees, and”
in their ages at receip’ of their dectorate Nuring lh{- years
195082 the mulmﬁ lime lapse for the l\\O{idllCdl‘Oll Inelds

“TNatnnal Scients Fonndatian, Growlh in Fnlpla,ym:ut o SCIE‘IWU and Bng[
neecing Doclaratus Contines, Led by Compuler Scivatist . Seieace Hesources
Studies Highlights INSF 82-328) |Washinglon, D C , Novembaor 30, 1982]

* I'his discusaion celutes lo matkemalics and sctenca education only becavs
of space Helations, Docteraies oro dlso awarded w.agricuiture education
and goeinl stienco wducatlon but they wis fower in numbor.

*Nuterol srienues are. duhoed horua o uu.lu.h. Ll sciences. ph}.aca] "
selunces, .anti m;llhalnﬂllt 1y
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o ) Chart 4. Doctorats pr;dlll:llﬂ_ﬂ in mathamatlcs and were part-limg graduatc studems and already, employed
" sclance aducation full-time, The" support patierns of the scicnce and mathe. ..

* . - - miatics ctlucallon doctorates are consistant wi}h the suggeslion
- . ' that many were einployed whiile they were in graduate-school.’

LT 250 - . . . More thiin half of the recent scienge and mathoématics doc-- -

- ) Science
e education\ o

. _ lorates relied primarily omsel-suppor! to flnance their -
graduate education. Less than 6 perccnl of the U.S. cilizens -
. among the 1982 group received their primary supporkdrom. - |
Federal- sources, comipared to 18 percent of those recelving -
'-. . t!uclora[cs in 8/E fields. y -
. 0\ . Very few of the mathem’illcs and science educallon doc- ;
% lorates pursue pustdncloral study. ancl over the years areln- -
tively high proportion of Ythem had definite cmploymenl
o, | ° commitments in the Uniled Stutes al the time of graduatio. -
" In 1982, the number wilth such commiiments equalled 65 -
percent of the number of 1. 8: citizens’ ﬂwarde’q degrees- -
in thase (wo fields. The high employment commilmenyrates -
further support the supposition that many of these docl rates =
were fully employed prior lo completigh of thoir graduale
shudies. As may be expecred the greal ajority, of l’heé’é"":
0 e cducativn doctorates hav&their commigments with either -
1960 62 6 66 68 70 72 74 J6 78 # & pigher educatipn or elementary and secdntlary schools. In-
’ Year hoth mathemalics and-scienée education,. the: nimber: of a
SQYAGE Hatonat Science Foundaion . doctorales oblaining appoiniments in collegcs and univer:
s v . < sifies hiis l‘.il!cn severely during: the past (Icmnla—fro'
S . : o abanst 200 in-1972-10-ahowl 49 1n 1982, The nitmlyers with
= wds b years, whereas the median tme iapse for afl S/E < comnitmients Is efementary and seconilary schools showed
tocigentes during the same period was 7.7 years, As a con- a smaller decline, 15 the lusi 5 yedrs “only 36 matheémalics
sequance (he science and malhemalics education doctorales = and 68 sgience education’ docterates Had confracls with
ware dhout six years oider than the 8/E doctorates One of elementary und secontlury schools, down from 52 and” gb,
the reasons Jor the groater Lime |¢l])st is that many grddunlc rvspuulwul}, in tho prucmlmg S5-year pcngd"ln 198&L!het_e,
programe in sducabion m?uiru prior teuching experience were 20 mathemalics und (8 s¥ence c¢ducalion docClorates
lor admssion. e longee lime lapse also suggests the like- with cominitments to colleges wind universities, hat ohly 5
ithaott Uil mathemaies and science edncation doctorates | andl 13, respuctiv ely. to 0|¢-‘ITIL'“H“'}' aml 3800"[‘*"‘3’ SChOO '
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