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ABSTRACT i .
This report summavlzes the data about mlnorlty grcup 3
sc1ent1sts and englneers obtained. as part of a national survey of
scientific and engineering personnel in 1972. InfoTmation pertalnlng

o' minori%y group college students enrolted in endgineering is-also
discussed briefly. Data presented on overall distribution patterns
indicate that persons of Oriental descent have the highest

" concentration of scientists and englnegrs. The. distribution of all

scientists and engineers among neglons of the cpuntry are seen to ‘" .
correspond to the distribution of the total pppulation. The age ' -
dlstrlbu*lons Jf minority group engineers are found to reflect past v
la&k' of opportunities for entry into the field, the median age for

all minorities being five yéars less than the white median age of 42.

Age distributions of scientists show less differences. The levels of
educational attainment among the different racial groups of

scientists and engineers vary, with those of Oriental descent

indicating more education than either members of other minorities or
whites. The key relatlonshlp between fleld of study and professional
identity relatlonshlp is considered to be 'the level of degree earned
rather than the racial characteristics of the workers.- {(Author/AH)
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Rlacial Minorities in the Scientist and Engineer Populati‘(fn

Introduction ot

In recent vears. in the face of a generalh unfavorable

-n*,xrke! Situaticn tpr many scientific and engineering’

“pecialugs. scientists and engineers who are women or
members ot racial or certain ethnic minornity groupshave
Been sought by emplovers more otten than in the pastas

& result ot atfirmative action and equal emplovmem»

upportunity programs * Associated with.these demands
Have Been requestsfo‘r data aboutthe avgslabnlm otthese
wquers This report summarizes 12(;?3 aboutminonty
group scientsts and engineers. ined as‘part of a
national survey of scientific and er.gineering personnel
tn 1972¢ Informaton pertaining to munority group
college students enrolled in engmeermglsalsodlscussed
briefly

A basic problém associated with data on minority-
;,roup scientists and engineers is suniar to thataxtendant
to the collection of any kind of information%about
populations through the use of sample surveys—
reliabihity of the estimates Because the sample of
scientists and’engineers was based on the total popula-
von 1n occupational categoriesand not by racial groups,

the reliabilitysof the data concerning small minorities 1s *

. considerably less than that of larger populations The
" téchnical notes at the end of thss report provide some

examples of the relevant data and their reliability as

“applied to minority-group séientists and engineers,

Particular caution should be exercised in analyzing data
cells with small numbers. .o

The data (excluding information on minority-group
college students) in this report are based upon a sample
of the scientists and engineers who were in the labor
force during both 1970 and 1972. Therefore, 1t does not
represent the, total pumber in the 1972 labor force for it

- does not munt those who entered or re-entered lhe

labor force between the Aptils of 1970 and 1972 Data
derived from the National Sample Survey on the 1974
characteristics, of racial minorities in science and
engineering will be available in late 1975 /

-
Ser Wilbuen Adolph ¥ Careers 0 Saence and Engineenng for fBlack
Ameticans Sence Yol 184 fune 14 1974
Based on estmatss developed from the 1972 Postcensal Survey of Proffssional,
Techorcat and Scentiic Munpower $pe National Science Foundation | Scrence

Rewouries Studies Highlighes The 1972 Saientist and Engineer Populam;n Rede-
traedd INSE TS 305 (Washington D€ 20550y Aprid 11, 1975
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Overall Distribution R ’

scientst and engineer (S £ pop-
" racial

Within the 1972
ulations 1as 1deptified in the postcensal survev),
minority-group ‘members represented about 4 percent,
or 53,000 of the 1 3 mullion total scientists and engineers *
QOf khese minority-group members, about 29.000 were
engineers and the remainder scientsts Racially. 64
percent were of Oriental descent,” 30 peYcent were
black, and the remainder were memberj’of other
nonwhite races® In terms of the relatonships to the
respectiv ¢ total populations, persons of Orientat descent
had the highest concentraugn of scientists and
— T . o
“ihat

tnumbees e ude thowe whoente ed the abor furfe betweer 3prt 19704203 1972
by s :

.
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¢ Table 1.—Total population, 1970, arrd scientists and éqginéers,

1972,.by racial group

2 "

-Mu 001t
Total population, saentists R 0ne
and engineers , Total White  Tott Bh(k c)m mal
R, S e — - - -
Milkions
Total poputayon 203 < 777255 26 'l 4
’ Thousands
Total scientists and. enggeers 13364 12830 535 %2, 32A 1‘~
X rentrts 4961 4713 248 97 128
- Engineers 8403 ‘8117 2856 65 2193
I SRV U -
v Number of suonnsu < and »ng:‘pteh
pcf 10,000 ;}oﬂahon (onu-nnanon
Total screntists and engineers 65 8 ~ 722 210 7 2" 1238
SKientists . K4 %5 98 43 686
Engineers . e 41301 457 12 29 134 2
» . ‘Vumbor uf serehtists and (»ngmems
refatite 10 mul toncentratinn
Fotal sientsts and engineers 100 ’ 110 32 © o 140
’ ] _ 4= B -
Krentists IIOO 109 00 18 16}
Engineers 100 110 7 07 PR £ LN

U Indiudes othet minorities n/;l shown separately
¢ Calculations based on ungsnded numbers
Note Detall may not adv,y}) wu){ because of rounding
Source National Sciencg Foundation and Burcdu of the Cenuiss .
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) . .
engmeers There aere 134 Oriental engineers and 89 total populations, scientists and engineers, by ra;; and

Oriental seientsts per 10,000 1otal population of Oriental region . Thegomponent $tates of,each region, areshown
descent versus 3 black engineers and 4 black scientists :n the technical notes). From these data, it can bé seen
per 10 000 10141 black population. The ratio formhites, an that scientsts and engineers have been considerabiy '
the other hagl was 46 engineers and 27" scient.sts per more mobile than.other members of therr respecuve
10 600 population :able 15 . " races Whereas more than one-half of the black !
. . . ‘ populanon (ved in the Southern States, only about one- | .
Geographic Dzsmbuhon . . third ot the black engineers and scienusts hived tn<hese
. States More striking 1s the comparison of Oriental

The distribution of al sC|ent|sts and engmeer/s among population in the Western States to the respective
regions of the country generally corresponds to, the - scientsts and engineers These States housed about ’
distribution of to!aipopulauon There was no more than three- quarters of the populanon of Ornental Yescent,, /
about 4 6-pereentage-point difference in the share of about onerhalf of the group's engineers and about one- )
engineers and about a 4-percentage-point differenceyn third of.u§s‘c:enusts. - '
the shareofsoennstsw,uh respec’ttopepulauonsharesqn - Thef ratios in the second panel (B) relate the dis-- -
1970 Minority>group scientists and engineers, howe:ze*: tributions o£ scientists and engineers to population by
were dustnbuted differeatly than both total sciéntists and race and region (both in panel A). The 11 ratio ot all
Sngineers and the respective minority populations. . engmeets l_s‘x\the Northeast region is obtained from the

Table 2 detarls three measyres of S E concentration by 275 percent of all engineers residing in.these States
race and groups ot States The first panel (A distributes compared with 24 percent of the total population THese

Ty > 4 '
. »
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P .
Table 2.—Total populahon, and persons in the 1970 Qpenenced civilian fabor force identified 5

\ . scientists and éngineers, by racial groug.x,and geographrc reglon. 1972 " . . J

. : . .

v - )"
’ . Total R
- - ) Total poputation Lnsted States » - - . eg-onﬂ — -
‘ FECLITSS in'thousands; Nofth- North- -
. v Totat
ard epgincers . ©east centraf South west ,

- e N U

Panel A Pel(onx d»mbunon

"J'f NI . .
A e gy * 20312 100 4 28 ' 31 7
Blyex ‘ : 2 100 .9 . b 53 7.
f)'r('l‘(;l % 4139 100 12 ] 7 73
AT N .
Lo Grepn s 00 7 4, 3 ) ‘4 .
gtk 10 v 100 7 n 2 R s
Onenigt -y “o M L. 100 2 % 1 3
Frogne s I*f'r , ‘
Al graugn - . 30 . w0 7 x4 25 B, [ars
Bk oo v e 3% 16 v S w B !
Os e nral . 1% 100 pit] 15 12 S3
. e e P
’ * ' Panél 8 -Distnbution of scientists and engineers
2 , . ! relative to distribution of résgective populiuon?
- - - O L e LS -
Scre r\py!,' ' * - > - R
- Al groups ¢ I3 10° 11 9 9 T2
Hlack ! s 2 " 10 16 10 7 1 . .
Orent® - L 1o 19 ! 31 19 5 .
Fngireern # ' ' .
At groups 5y 10 11 9 8 14 “
Black . [} Jo 19 8 [ 24
Onentst - ° L 10 o7 19 16 7 ! P
. ! R A o <
’ ' . © Panel C Rawal concentration within regions £
i . . adjusted for concentration of total scientists and engineers ,J‘
Saientsy p ‘ ) ‘ . ‘ : -~ f ‘)
Bk « h 10 15 12 8 9 ‘
Oner tat 1) 10 17 38 21 ' 4 ;o
fFngineers .
Blick ) (K] 10 17 9 7 17
()n(-m.';'\ ) ' , & 10 1% 22 20 H
$ 7 : :
‘ 1-‘ ’
for compeonent States see technicat fotfs ' Not applicable { ;
sample calculations for black engineers in the Northeast * * Panet C (From Panel B) black engineers (189 = all engincers (114) < 166 ' .
Panel Bafroam Panel Apblack engineers 136 2) — black population 119 2) = 189 Souree Nanonal Science Foundation and Bureau of the Census / £
.
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Comparisons of adjusted racial
concentrations, by region of black and
Oriental scientists and engineers: 1972

[U.S. concentration = 1.0}
' N : Rauo) R
00 05 10 15 20, 25 40
: e [

Northeast Black

Scientists Oriental
. Engingers, E ’
North Central ’ .
Scenusts )y
. O 38
-Engheers 1 77772077777
South -
Scientists //II/I//////;
E S = .
o, Engineers :

West v
Scientists @ O N
Engineers 07777 1] . '

{

SOURCE Nauonal Sctence Foundation and Bureau of the Census
s
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ratios.show’ the regions of the country with the extremes

of scientists and engineers per bopulation. For example,

on the high end of the scales for black scienusts and
engineers were the Western States (1.1 and 2.4, respec-
uvely), and Northeastetn States (1.6 and-1.9, respective-
ly}, on the low end were the Southern States. These ratios
also show that the region at the high end of each scale
had more than twice asmanyblack scienusts or engineers
per black population as the Southern States.

The rattos in the third panel (C) compare the ratios of
black and Oriental saientists and engineers per the
respective populauons;to the ratjos of all scientists and
engineers per populiition. The 1.7 ratio of black

engineers in the Northpast results from the relative’

distributions, (shown Jin panel B) indicating that black
eng:neer?Were propoytlo_nately 1.9 times as populous as
black population, whgreas all engineers were propor-
uonately only 1,1 ume ’as populous as total population in
these States. (See fao! notes in table 2 and methodology
in technical notes.)

Panel C indicates he probabilities of encountering

black and Oriental scjeéntists and engineers considering

1 the respective populanons and the numbers of scientists
or engineers in each region. Thus, at the high end of the
.+ scalein theWestern States there aré 1.7 times the Aumber
of black -engineers that one would expect f thé national

rate of black engineers to black populauon were apblied

after adjustingfor thi number of enginéers of III fagesin
those States. At the other end of the sczﬂ /or black

L
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engineers n the Suuthern States, the same measure
vields onl 69 percent of the national norm.

Age Characteristics

The age st tbutions of rmnonn,group engineers
appear to reflect past lack of opportumues for entry to
the field. the median age for all minprities being five
vears less than for whites Blxcks arejéven younger—
seven vears less than the white median dge ot 42 A more
vinid compartson can be drawn from the proportions of
engineers by race 45 years old and oyer Of the!white
engineers, 40 percentwere in thus age b;racket,whn!e only
26 percent of the blacks and 19 percentof the Ortental
engineers were in this age group (table ¥. On the other
hand, the age distributions of sciendpfs showed less
differences—with scientists, as a whole, being younger
than engineers, since the buik of the growth of the
scrence occupations becurred when enroliment oppor-
tunities for minornity groups were begmt‘mg to open tn
colleges. Also, there has been less tendency to upgrade
older workers without degrees in the science oc-
cupauons than in engtneering,

v
Educational Characteristics B

The levels & educational attaingnent among the
different racial groups of scientistsrand engineers vary In
general, the screntists and engtneers of Oriental descent
have more education than enhe;/members of other
minorities or whites. Over 70 percent of the Orental
scientists had graduate degrees as opposed to 54 percent
of all scientsts. Almost one- h;‘llf the Oriental engineers

/

/
Table 3.—Scientists and engineers by racial
group and age: 1972

’

\ All mmonmn,
Age Total Whne Toui‘ Bla< k Om'nu\
Scientists | total - /‘
itn thousands) 496 an 25 10 13

Percent dnsrnbonon

e e ——— e = - ’7‘*‘ P
Total . 100 100 100 100 100
toss than 35yeass 43 43 37 38 33
pe) 29 40 36 47
27 p:.] 2~ 2 19
f 37 37 .38 38 39
o NG ey
»
80 812 3 7 19
e e et e e
. : Percent dusmbulmn
Total 100 ,100 . 100 100 100
Less than Byears | 3 3 51 w0
35-44 years | 0 ] 2 a1
45 and over 39 40 26 19
[T O PO
Median age 4 42 35 37.
y 1
. [
"ncludes uther mimmoriies not shuwn separately
See table A-1n techmicagnotes for distnibution by field and race * i

Note Percents may not add 1o 100 because of rounding
Saurce Nattondl Scienice Foundatiog
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Table 3.—Scientists and en‘ginee:s by highest
degree held and racial group: 1972

. ' Al mirorties
Highe! degree bead Tute  Anite Totar ¢ Bisck  Onenral
S oentany 1ol o
rhousargs 49% Lhel ps3 10 131
Per(enl dnihbytion
P e
e 100 106 108 100 100
’ - Nore 2 2 0 "o 0
Bucker o 43 4 39 55 3
Ster s 25 e 29 n P4
Oon Y gtee ) ' on 1 “
% * = -
DR rewre cor,l 1
A P ands 0 sz 03 7 19k
-4 Pe-(er' d':slnbu *ion
. Y ey ‘ W 100 160 100
N re 10 3 3 3
LIV 2 2 PR ) 2
[: P Y [ 54 "3 49
Nasteey 7 1" v P 8 n
O torarer 4 4 13 3 14
Feicatwn indest N ‘
Noertr 181 180 Lkl 157 N4
- Engoneers 114 mn 148 19 v 153

3
woudes uth€e minordies not shown 2epauleI-y
vee fable A 1in technidl notes fur distribution by hield and race
e ludm dssocrate degrees representing § 1 percent of total and white scientssts),
and 11 4 ears o college byt no degree
* Ircludss Gther degrees not separately shown
Tnciudes a0 coliege and, 110 4 vears of college byt no degree
" Values gsugned to degrees less than bachelor s, 0 bachelors 1 master’s, 2,
Ao torgte 3 each value « muttuplied by percent of total with degree
Note Detart mav ot add to totals because of rounding
Soutre National Kience Foundatign

.

have graduate degrees while only 21 percent of the total
engineering work force had these degrees. Black
scientists have had on the average less education than
, members of all other groups, but black engineers
averaged more education than their white counterparts
" (table 4) for there exists a relatively large'share of white
scientists and engineérs without college degrees in
comparison to the minority groups. Proportionately,

three umes as many whites as minonities without colle
degrees were in the engineering labor force, and six
times as many in the science labor force. This probably
stems from the {ack of minority group technicians in the
past, since such jobs have’in many instances provided
opportunities for upgrading to professional positions.

-~

Field of Study/Professional
Identity Relahonsh:ps .

Minority-group scientists and engmeers exhibited
Bout the same degree of attachmentto the dlsopfmes n

which they majored as did all scientists and engineers.

The key relafionship between fields of highest degree
and professionalidentity was the level of degree #ather
than the racial.characterisuc of these workers. In general
a8 doctorate degree in a field of study resulted in a
sttonger identity attachment to the same field, while
bachelor’s and master’s degrees were associated with
greater degrees of mobility.

Both total and minority-group engineers had higher
degree field-professional identification relationships
than allscientists”. Table 5 summarizes the goincidence of
field of professional identification with freld of degree for
the total population and minority-group members by
level of degree and identity field. The only differences
between Orientals and blacks resulted from a greater

» proportion of the former with doctorate degrees and
thus a greater idenuty attachment to the.same field as
their studies!

t

The Education Process for Black ",
Engineering Studehts s

While blacks accounted for about 12 percent of thet
college-age population, they comprised 8 percent of
total college enrollment and 2.6 percent of under-

" Computey specialists and dperations rgsearch analysts are excluded from these
calculations of total scientists because lcw workers indicated majofi in these refatvely
new disciplines

'

- » Y
: Table 5.—Scientists and engineers, total and minority groups, . L
' by educational attainment and field of study: 1972 ‘s .
’ ]
. P
: / . Percent with same field of study as dentity ¢ ’ .
’ Computer Mathematical Total Life Physical Social
Highest dvgu-e hetd Engineers specialists specialists’ scientists? sCientists scientssts scientjsts?
- - RS - .
ol 85 6 7 7 % 78 o2
No dagreat 9% 9 R 4 67 8 64, 100,
N Bachelor’s L, w 1 51 76 8% .7 : 70
. Masters ’ 8 19 82 79 75 78 8
Dexrorate 87 16 . 8 85 85 8 92
Minority groups, total « » . 76 \ 75 75 Al 82
NO dogn‘"g-‘ s 93 0 0 s 0 —_— —_ —
Bachelur ¢ ] 2 72 ' 74 81 72 79
Mastee's L4 10 (3] 75 69 73 79
Docrarate 92 0 7 7 % 72 .93 /
‘ﬂ o
Inchides statishicians *Includes psyk bologrsts . -

Dectudes  dmputer e dlst, mathematwdl spou(,md operatiuns research
.

inalyste inchudes bife physical and social scientists

ERI

Aruitoxt provided by Eic:
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‘Includes assdcrare degrees and persons wnh some college but no degree
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graduate engineering enrollments in 1973 (table’ 6).
Recent trends, however, indicate that blacks have been
growing as a proportion of engineering students while
stabihzing as a share of total college entollment Of
engineerithg enroliments, blacks have more than
“doubled their representation in four years, growing from
a 11 percent share in 1969. Enrollments of blacks in the
first year of the engmeerning curniculum have grown
more dramatically from 14 percent to 3.8 percentin the
‘same period While beth total and first-year engineecing
enrollments dropped by 21 percent and 31 percent,
respectively. in the 1969-73 period, black enrollments
increased by 78 percent and 88 percent. Although these -
percents are generateg by relatively small numbers of
black students—2,900¢in 1969 and 5,200 in 1973—the
trends are pronounc
Inaddition, black stddents are attending predominant-
Iy white engineering schools in increasing numbers. For
example, in 1969 nearly 60 percefit of the black
engineenng students—U S. aizens only—were enrolled
in six predominantly black institutions.? Within these
schools they represented 80 percent of engineering
enrollments, most of the remainder being foréign
students Between 1969 and 1973, however, theseschpols
experienced declines in total engineering enrollments as
“well as black enrollees, while in other (predominantly
white} schools, black enrollments almost tripled from
about 1,250 in 1969 to 3,650 in 1973. As a résult, by 1973
these six schools accounted for only 30 percent of black
engineering students. ~

.

Howsrd Lniversity, North Laroling Agrituliurel and Technical University Praire
View Agrcultural-Mechancal Lnversity  Southern University, Tennessee State
Universsty and Tuskegee instuute Another predominantly black school with an’
:-ngmeenngcum(u;umlslheHmiplonlm(nlulewhlchn no\(opndcrtd hcreasu'h,as
4 very small engineering enrollment with fewer black students enrolled than a
number ot laige predomindntly’ white s¢hoois Unly two pedq;nmamly white
w houts repoutted as Many olack students g (hl‘smallcs!o! the six pred'qmmanliy black
w«hools n the 1973-74 academic year

~

. .
N .

Table 6.—Undergraduate enrollments in

engineering compared with total  *
college enrollments: 1973 » '
INumber 1 tholisands!
- .
- {
Toul

Engms—enng emoﬂmerm

<0Hege enloslmems

R, athni group \umber Percent \umbﬂ Pem.-m
‘Yo'a' 2024 1000 81’90 1@0
Brack - 52 6, 6840 83
Xpanuh OnRin 25 12 200 35
Orent® 30 15 NA NA
Amercan tadgn 2 1 NA {A
W hite and uther races 1915 L&l ] A JONA

¢ 7

Note NA ot pvarlable’ /'\AD) ’ ‘

source< Enggeening enrollment Engineenoly and*Technic an Enroliments Fall
1973 Engineenng Manpower Commission of Engineers joint Councld New York
1973

Total Collegs enroliment L% Burezu of the Census Current Pupulation k¢purts
NeresP 20 No 270 Soculand Economic Charsctersstics of Students October 1973
L S Governmeny Pronting Otfice Mashington D C 1974

.

Trends of black engineering student enrollment in""*

predominantly white schools have shown a ghffusion
amongschools between 1969 and 1973. In 1969 almost
one-half these black students were enrolled in 10
schools, while in 1973 less than one-third were i1 the 10
schools with the largest numbers of black students.’.

Similar trend data for members of other mingrity
groups are not available. However, enroliments of blchs
and members of other minority groups in engineerthgin ,
the 1973-74 school year were available and can be
compared with the racial characteristies of all cpllege
students, as shown in table 6.

_ " There 15 evidence ol some underreporting ef black enroliment in J969 and the
irenddata ate notstrictly comparable s likely however thatif complgte data wete

. \
- -
-, ! \ ” - '
. . , ) ;o
- '} . .
. Technical Notes ) . / f
Race (k\_‘ . ' ‘ i

~

The datg on racial minorities are based on responses in the
1970 Cénsus uf Populatiun The other races” category includes
all races not included in the specific categories shown

“Geographic Data
States withn regions of the Um:ed States

\()rlh('dsl Maine, New Hampshire, ¥ ermont, Massachusetts,

Rhode Island, Counnecticut, New York, New Jessey,
P(-nnslvv(mia

. -
- 1 J 5
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Neorth Central. Ohio, Indiana, Hiingis,”Michigan, Wisconsin,
Minnesota, fowa, Missouri, North Dakota, South Dakota,
Nebraksa, Kansas .

sas, Louisiana, Oklahoma, Texas s

Western Montand, Idaho, Wyoming, Coldrado, New Mexicu, -
Arizona, Utah, Nevada, Washington, [Orbgdn, California,
Alaska, Hawan
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A - P=  Population ‘ : -
w (2} ’ . P . |
' . . . r=  Region
o . =' Ra
Ef,l Pr_t— . Er,t . (el
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. . E p . e Py u=i» Lnited States
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g . Table A-1—Persons in the 1370 experienced cixilian lahor force identified as scientists, ‘
total and r¥tial groups, by field, age, and educational attainment, 1972 /
{In théusands; - e “
- ‘ * ’
~ .
T Scentsts rag ol , * s ' Opetations . . ‘ :
. . ZIOUp _age ard Mathematcal Compt;rer teseatsh Life Physical Social ’
highest stegree hewd Total specualists! spectahsts analysts SC1entists scientists scientstse »
. ) - g ' - -t N 8 \ -
Total . 496 2 nr 'l(l)‘} o ns 772 798 959
Cnder 35 years ms 4 g . 574 LS9 56 654 w7 . ,
35 5S4 vears - B66 - ‘_13;‘_5\,‘ . . 4 ¢ 52 B7 23 451
55 vears and over %0 " 29 17 7 89 1 26 . 102
o degreot n2 5 s¢ R s [« 39 5
Bachelor « degree ? 2159 04 ne 56 07 | 760" 2y 7
Master s degroe 1264 4107 ° . 216 ¢ & s, , 365 350
. Do tocate degron 1427 96 I 1M 82 'Ea 634 1
S T 1= . : ——
White toral = Cy ey ms o0 36 1693 918
. Pl : — e ot
t nder 15 years - . 042 -135 §56 e58 - 33 615 393 ] -
15 54 years A L S 9y 1438 %6 269 27
55 vears and over 444 - %6 L 16 Tt g 87 » 209 98
- » L B -3 — >
~o degrees 1no T gy 53 pE) 5 39 5
¢ Bichelor s degree ! . 262 94 690 " 3 29 719 208
. \ Master s degree . <, PR 39 X073 43 61 47 % -+ B
D"l)(uuaa:_dgglc‘c h SRSy, 89 23 ‘} A1 71 588 369 ,
, j ;I SHES - /
Black total o * 97 14 L4 § t 13 30 24 . )
-~ P 4 — - /
Under 35 vears . 37 6 Y ] o 13 6 )
35 58 years 53 6 5 * ¢y * 8 16 * 16
- S5 years and pver . . 7 L At %) ~ i [4 %) g %) '
No degree? , 0 ® 0, i ’ 'lo ¢ 0 0 .
Bachelor s degree 54 .7 104 'f . o *) 20 10
Master s degree 30 3 &) '4 *) 7 5 9
Doctorate degsee 13 R ] 0 %% 0 *) S S
+ S a—
. . . > "r;i——* e - -
Omental total ’ 128 10" 13 . (L 19 69 14 R
. , snseiadialile - ot : i z
Under 35 vears 42 ) Q] i . %) 6 23 -
35 54 years : 77, 6 . 9! | ) PO 41 . s '
R 55 and over 8 Op T i (%) ¢ ¢) 6 )
o : * —— [ A
M No degreet 4 ) a d L0 (] 0 0
Bac h‘wm s degree < 37 %) 71 o8 i 0 %) 20 . Sa
Master s degreto ' 34 %) 6. K (W} 3 , 12 LN ®)
, S 56 - 5 4 s ° 37
Doxtor e degree - (?)' ﬁv;t . _‘() 3 N
e
. . N i ' o
' includes statisticiags f Less than 500 N
tncludes psychologsts, . . » “ flessthan 50 .
“Includes other nonwhite “ races not shown separately Note; Detgl aay not add to totals hecause of rounding .
*Includes assocnte degree holders and some college, but no degree Sourqc]‘Nalnonal $cience Foufidation
— | ii: > ‘
1} .
e ; : .
, 6 } b 7 -

|
v
o ] . I




Standard Errors . .
The table below has some examples of the standard errors of
4 towals tor the vamous field groups amoryg the scientist and
.
engineer population Each standard erro. indicates the rangg in
M which the estimate 1s likely tofall 62 percentof the time; double
this range—iwd standard errors—encompasses a 95-percent .
. ! probability o1 the esumate being within the boundaries of the
numbers For example. the total number of black engineers 1s
g estmated at 6,500 and the standard error for this number of
engineers is approximately 665 tinterpolating between the
: errors for 5000 ahd 10,000t Thus. there 1s a 68-percent chance
that the total number ot black engineerswill faft between 5.835
. and 7.165.and a 95-percent chance that thetotal will be between
« - 5,170 and 7 830
. '
g \
L] .
P ®  Table A-2—Approximate standard errors of totals
for scienfidts and engineers
> NI Moathematic sl Computer Lite Phvsical Socqaf
. ’ eshimghy . opecniat speciatnts SCentists o oscentists scientists . Engineers
> : - - - - — P e e ——- R -
0 ) W %0 < nmg 160 170 210 ¢
o0 L 4 50 250 00 30 240 g 20 .
200 , . 300 330 20 ns . 30 350 .
5 00 - 350 560 @, 510 520 590 .
10 000 - 580 64 b1 720 700 ) " 80
2 000 . , 620 1010 ‘ 90 - %0 . 890 ' 1,160
7 , . ) ,
¢ 10¢ LU Mtatistié1 ans ; —_ , S 1~
I lgdes (’Pr FONs researih gnalvae ’ - , > . 4
* 4nciudes pwr&nm.m L"\,' - N " -
4 /w . . _
. / . .
- : I T -
® Estimated Sample " .
v . , R . 7~ . .
. . The table-below configares the numbers of minority group
. saentists and engineers actually respongding to the sample ‘
, survey and the assocated weighted estimates of the numbers of
‘ .each groyp n the total population .
it v .
. . [ - , . ‘
’ ' . . -
M N . * N .
' - . .
: . ble A-3.—Comparisons of sample to estimated totals
. \ of minority scientists,and engineers ., 2 -
; . . L.
. . i
. - Semple size g Total population estimate
e L b
R All ¢ , All
, N fighd minorties 8lack Oriental Other minonties 8lack Oriental Other
[ - R Ul Saem e e - - A -
Total scientists and : . .,
engineers .62 53,482 16,239 32087 15,156 .
. o . ToTTI L InTTIT T LT LTI I
h)m}( 1entists - 499 24,847 9,746 12,’55 7 2,346
L Mathematical specialists’ I 32 b7 4 2597 1,353 992 252/
Computer specialists 61 30 22 9 3,332 1,387 1.29 654
Operations research analysts N , 5 6 —— 6% 282 374 —_—
Life scientists -~ 9 55, s 1o 354+ L 1.856 Vs
Phyacal screntists 126 © 53 120 3 10.547, 2,985 6,887 1675 ;
SOt tal scientists 90 S0 N 9 40 2,42 1,35% 340 '
[ A AN e s I e g
Engineers ) 363 76 18 39 8635 6,493 19,332 2810

.
*Includes statisticans
Sincludes paychologist
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