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“to be representative of -the total sample of 50 institutions: The site

visits allowed probing behind the statistical data in crder to

understand more fully the institutional and departmental processes
invclved in the employment, retention, and advancement of wosmen

Scientists. The findings from the site visits are discussed.
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- students:in the follouing fields: englneering, ph151ca1 sciences,

environmental sciences,; mathematical sciencés; life sciences,

.psychology, and social sciences:. Following tﬁe nationai figures; the
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introductlonu

Slnc Fhe”late‘i9605‘“dramatlc Changes in the role and

-;status of women have taken pla' Increas1ng numbers o%

women- of all ‘ages and backgrounds ‘have entered hlgher educa-r

";tlon, completed the1r degrees and Jolneg the labor: force THe'

: un1ver51t1es has 1ncreased steadlly and by 1978 women comprlsed

H9 percent of the total undergraduate enrollment in the. Unitéd

,:States l Women earned U3 percent of the degrees awarded in

. o
d "

1974-75. The actual Riifibes of degrees awarded to women, more
than doubled ---from 661, OOO in l964 65 to 1; 305 OOO 2
At the graduate level the flgures are even mora impressive‘

1he percentage of women re c'1v1ng doctorates natlonally 1ncreased

SR AR

steadlly from.about lO percent in l955 to almost %3 percent in

1968 and l8 percent in 1973 to an all tlme hlgh of over 23 per--

cént in 1976 3 The number of women rice1v1ng doctorates 1n !

science and englneerlng alone Jumped ‘from about 750 in 1965 (77)

St1mulated in: great part by the women s movement women
entered colleges and unlversities w1th a helghtened awareness
of the 1ncreased opportunltres and optlons avallable to them

éut, w1thout questlon ‘1t was afflrmatlve actlon that ushered

.in a new era 1n the move toward equallty . Broadly_speaklng; s

afflrmatlve actlon refers to conscious (and conscientious):



i procedures aimed at women and minoritles and providing equal

;4-m4w—wopportunit1es for— their advancement‘““Active recruitment

7 fessional committees and org"nlzatlons

7

'

\

programs were initiated to incr ase women s partic1pation as'

graduate students as facultyri

v
~

'9‘ In spite of all these efforts, however the ev1dence ié

that while federal legislation and affirmative action may be .

4

an effective force in reducing discrimination it has not had

a significant 1mpact upon the numbers of women in academe and

:this 1s particularly true 1n the case of academic women

_scientists “The number of women employed ‘on «the’ facultys of |

colleges and universities today 1s very smali - Of the 289, 048
full= time faculty reported for l975 76 only 2U percent were

women. fetj during the perlod l929 1940 women comprised 27

percent of the postsecondary faculty in the United States 5

- The portrait of academlc women scientists is even worse: In

[

splte of the tremendous gains in the numbers of women receiv1ng

“doctorates in science the proportion pf women scientists

employed full time in acadzjic instltutions 1ncreased oﬁly l
6

percentage p01nt since 197#" -- from 15 to 16 percent

Academic_women are still-clustered in the lower profes;_rj

sorial ranks’ They hold 41 percent of the 1nstructor pOSItionS

ﬂO pcrc;nt of the lcctureships and 29 percent of. the assistant

C e

professor pos1tions but only 17 percent of the as5001ate pro—

. ~
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- e .in_l959 60,mwomen held nearly 10= percent of~the fuIl~proFes-~——-¥~

&

I965 66 7 Why has there been ‘50, iittie improvement in theiz.x~"

proportions of women in-academe9 Why'has there not been a... .:

Asignificant 1ncrease in the numbers of academi@/women in light ;d

‘of the e xpanded federal legislation on; equal opportunity and

- E .

university programs for affirmative action° 'S”':_:‘

With the aSSistance of two- grants from the National Science {

q .

oy

= Foundation (NSF) the Evaluation .and Training Institute (ETI)

designed “a study to address these questlons and to prov1de o

insight into the problems,_issues and trends of women - SCientists

- in academe ;The principai data sources for the study were the

National Science Foundation S annual surveys of Scientific and
Engineering Personnel Employed at Universities and Colleges'
(FY l97M 76) collected annually from about 2 300 institutions

including “two- year colleges which offer'degree credit courses'

-

in the sciences and engineering and tﬁg surveys of Graduate SRS
Science Student Support and Postdoctor 18" (FY l97u—76) collected;‘<

'.éaﬁualiy from 7 77l departments in approx1mately 361 doctorate

ir-'anti'ng ;institutions B
. [ ) h
~  The study consisted of two parts -- & series ofistatistical

v .
analyses of institutionai and departmentai %rends in women s el

-
'
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gradUate enrollment and employment in science and engineering
i T

- in the 50 leading doctorate granting institutions —-,those re—,;ifcii

— O N DL S )

POV P ——

. LAl

,urban; Three institutions are classified as large, H -as- medium

porting the largest full time scientist and engineering popula— _f‘

tion on the 1976 NSF Survey of personnelxw— and a discuss10n

of findings from Site Vis1ts to a diverse ”roup of 9 institutions

selected to prov1de diversity by geograpvic location, urban/rural
environment institutional s1ze type of eontrol (public/private)
‘aha proportion of women scientists employed oThe schools were
Northwestern UniverSity, Purdue University, University of Arizona,'
Universfty of Washington Louisiana State Univers1ty (Baton Pouge)
Texas A & M UniverSity of Southegn Califéfnia UniverSity of ’
Michigan and Harvard UniverSity(Table ). Four schools are private,
five.are public : Four are in ;ural type environments five are

-

and 2 as/gmall based On Size of student body In termsTof the
size of the science population, two are considered small 3 as
medium and ﬂ as large H Three are in the west 3 in the midwest
2-in the south and 73 in‘the east That our sampling selection
process was valid and the case study sample representative of

the total sampie f 50 institutions was ampi& demo'st ated by the

fact that the overall statistics for the s1te Visit schools are'

'_?

[N

-

by fields ar within a pcrcentabe pOint ’;fgf.- S

The site ViSit§ ailbwed us to pro obe. §ehind the statastical
5 ; :

data ‘in order to understand moré’fullv the institutional and

' departmental proeesses involvea in the’emp}oyment retention and -

‘advancement of worien scientists. Some of the results of this .

"5
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.probing are startiing and the implications considerable _Thnsf

o - ;,the focus of this. presentation will be on- the Site visit in sti~ ;
¥ Kt . i [ .\:

IR "tutions and the findings gathered from interviews With the graduate .

N <

Ideans, department chairs, faculty,-research staff and graduate

B

.students in a variety of disciplines in-the 7. maJor scientific

* v

’fieids defined by NSF Engineering, PhySicai SCiencesv/gnyirona

| mental Sciencesr Mathematicai Sciences Life Sciences,;Psychology;
.?and Soc1al Sciences L S : E"?"’;.?;_,L i\:.f;7~ ER

ool

The Site ViSits ,ﬂ_' - '_ . L-v' A :"L

kv"ﬁ-t_"' : The site Visits were conducted in the following manner

- First as soon as the Site sampie selection pr0cess was completedg;ff

-

;a two page letter describing the purposes and methodology of

the study was sent to the graduate dean at each campus With a
= Fcarbon CQPY}tO,the'PPeSldent Prov0st or Chanceilor In additio” R

to‘the“description of the -study,; we. requested that the dean

, appoint a person to act as a iiaison and help set up the site )

_f. ‘-rViSit scheduie and contact the appropriate persons from the

' ivarious departments The deans sent us the names of the liaisons

A .

hon a selfﬂaddressed stamped postcard that we inciuded Wit the~.

\

letter and all contact from then on- was with the liaisons We'didf“

—_—

:not request any - data from in"tit t ons or departments beforehand* ?"‘

~aithough several voluntarily brought data to the interView sessions;'

- .

We brought With us each institution“s empioyment and gradpate en— o
‘rollment profile for 1976 and iQ??(Tables 2 and 3) summary pro4j~

{ (\ N C- " .
SR files of the 50 institutions and graduate and employment profile;

. L
S =

kfﬁfé a0 v DA |
; % The liaisons proved to ‘ve. well organlzed and extremely I
) W'.Qhelpful on every campus The 2 and % day Slte ViSits usg;i}y g
. {began w1th an oriéntation meeting With the llaison and at leaSt dé&f{
\) B : ) R : A . .7 . . L . ; N .. s ';:c.-': - -,.:Q.“ :‘

. ‘ Efs . T
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a one hour dlscuss1on w1th the graduate dean followed by

30 mlnute to l hour inleldual 1nterv1ews w1th the school/

to one- hour group lntervleWS'W1th faculty ‘members. and’ 'eséa””h

,Jstaff from each.départment* A one hour open meetlng to Which

‘graduate students from all departments in the school were

f1nv1ted usually concluded the sequence of.visits,for a given;

school _he‘same pattern of v1sitsj——idean, department chairs

'“'faculty and professional staff and graduate students'——,wasv_h

frepeated throughout the 2 and day v1s1t In this way, h

. oo
.perceptions and oplnlons of one group could be. balanced agalnst theu

.

-perceptlons and oplnlons of other constitutencles and other depart—;

ments. In addltlon to these people we also 1nterv1ewed aff1r—

At the beginning of the " s1te visits,; wé rev1ewed the data

we had bréught as a stlmulus to d1scuss1on(Table 5 & 6) and tried to

3

,evoke explanatlons for whatever patterns were unlque or statistiecs’'
§ e e e : L
R that were S1gn1f1cant1y~high'or low for a given department We

had not planned to follow a rigid format but to allow top1cs ‘to

- be ralsed spontaneously and to follow 1n whatever d1rections seemed'

most prom1s1ng ' Fortunately, th1s methodology proved to be a- poor

'”the NSF survey - We say fortunately because 1t was these "dis—

-

'cuss1ons" that led us to two of our most 1mportant findings -

-the d rth of womer sc1ent1sts 1n regular tenure track pos1tlons
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: VISE? TNSTITUTIONS, 1975 AND 1976

R v S il

TABLE 6. SUMMARY PR@FELE OF WOMEN GRADUATE STUDE-TS ENROLLED IN SCIENCE
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and the concentratlon of them 1istead in non- academ1c, non—

iadder research sc1entlst appointments.
Follow1ng the nationai figures .the percentage of
wwomen empioyed in sc1ence and engineerlng flelds w1th1n’
tthe;site visit schgols as weii as w1th1n the 50 schools was
,15 percent- The average proportlon of women per individual
fschooi;was i simiiar to that of the total'sampié'faﬁgingi-
from a low o 3 2 percent to a hlgh of 27. ¥ percent (Table 4y.

The pattern of dlstrlbutlon by fieid shows the largest pro-

.portlon of women 1n psychoiogy {22 percent) thé life‘sciences .

(207) and the social sciences (157) The largest reiatlve

galn 1n academlc employment for women s1nce }97H is in psy—
chology, from 21 to 25 percent and in the social sc;encess
from i6 to 18 percent 8 R | R

At the other end of the spectrum there are Véry'jéWj

women in the tradltionaiiy masculine= dom1nated areas -

B

sciences ‘and 6 0 percent in the jhysicai sciences:

The purpose of NSF's survey are to mon1tor the supply
of sc1ent1f1c manpower resources in the United States --

a charge g1ven to NSF by the Offlce of ﬁanagement and Budget

one component of a four- part natlonal data system that

1nciudes surveys of 1ndustry, government and’ non—proflt

- 20
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organlzations.as well Full t1 e
_ in academe are thus defined broadly to 1nclude "faculty ;7uv;4 P
~ . Lol B BENEEEE .
.*: members, postdoctorals and other profess1onals (a a l ”el SRR
at Whlch the knowiedge acqulred by academic tralnlng equai .?i
% . L] '»{.';‘-. L ..
to a bacheior s degree 1s essentlal 1n the performance of s :.?
dut1es) working‘in sclence and englneering" 1nclud1ng thosa ' :
Gl ddn research admlnlstratlon 9 , s ';ﬂlg &;ﬁi:.g S sg,“
7\‘.. .‘.‘A R Lo T =+ - "'77- c' - KRS . . e~ l
TR The problem 1s that whiie these numbers do prov1de an -
N 1nd1cator of the science manpower resources %h coiieges and ", Lo
a unlver51ties, thev mask the d1sma1 reallty{of women sc1en—'-~ _3;
.-.; B 7.).._7 ; '-_ i ru - : _‘ ~{>‘.,§
t1s ts'! p051t10n in academe %he numbers in: themselves are_i' gty
o bad enough. But even worse, accordiné to d ta gathered e
; from the s;te ViSIt 1nstrtut10ns, 1arge numbers of women v Lo
. reported as full trme sc1ent1Sts and englneers on the NSF ‘Qigﬁn;jz
,,_'a , LW " ‘??,‘,
‘survey and for HEW compllanca hoid off.iadder non—tenuredgj'ngfig”‘
b research scmentlst app01ntments ’often "soft" money ;J-' gvihh_
. \ . . -.'-. |7 . i:.;_“," = .
pos1t10ns funded by extramural grants not out of general 7,.,f'~'5;h
. . KL * KRR o
e un1vers1ty funds., In all but one case Where they are not T
v '4. . . Q_‘ M o PR
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allowed to se?ve as: pr1nc1pal investlgators these women B
w R A LI . ot ey
must flnd\thelr own grants 1n order to retain thelr employ— ' .
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m . . Lo I; B ' I ,b Ll. ~ . a ,,1'&‘ '7 o
T . oLy
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3 SRR SRR
y . _ . L. v'l', _
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- But the women wesmet were not Tysung sc1entlsts_'ﬂ”” f:$¢;'
._ ) 77777' k " ;;r_Ai,.777 7.7&777777 - 7.‘:h 4 . y : .
e for them the research positlnn was -not a beglnnlng career 45
T ;Efl;':f7;. ' i students and '
i »;4 .L ;
’ PR T A .
el research g
- 5 et _pp01ntment because 1t enabled them to work bart—
e 'i'_',’b ‘r*—,'-. 77777 : ‘
;1}?3 tlme, and m rely contlnuad busl ss“as sual when they changed
,:lf Vto a fuii time status, B i ;f f.-;@,h- f
iz'iﬁf' Identlfying the-factors wq;oh account for the dls--p S
'_.,' { : '_;:,A\ ;!‘;. . 10 . ,,,l .\ . ‘ “ . °. ',— :
e proportlonate nymbertof women in: nontenured research pos1tions
L . P
;.!l;‘:" L h % el Co a
: 'j as’not a,slmple*task For*sbme women a. research pos1t10n
e ! "' e
o : But vestlges of
v P T 3 N
o nepotlsm laws also remain. Many of these women were mar—'?
TR : : o u".,-
_ rled to men on the faculty and were denled faculty app01nt—
a . (.> 5 : 8 M
b ments because the1r husSands were also employed 1n the -
_-department Other graguate women who had recelved the1r ,
j@ﬁOctorates at the 1nst1tution where thelr husbands were' '
N b2 e & "v B ,»,s,, o
employed found thems 1vés 1nellg1bie for faculty ladder
. g L
*positlons because of he ”we never h1re our own pollcy et
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Thefconsequences~of nepotism regulations and other

: 5.

hiring poiicies are exceptionally severe when thé un1versity /AS>:

""‘peting equaiiy ‘on - the job market Denied access to faculty

‘. s

positions | hese WOmen are- offered ; arch sc1entist

fjpositions as compensation

. Research s01entist positions do not carry the prestige

gor high status of regular faculty pos1tions Even worse,

-

they hinder professional development 1f they are heid for

.'a long period of time Rarely are tenured faculty appoint-

'ments made from amon an institution lecturers or research
g

rsc1entists and seldom are’ these people recruited by other

un1vers1t1es, particularly if they have held this type of

S

L.

to this situation - a world famous woman scientist credited

..with significantly advancing her field had been given a full*.

professorship after serv1ng more than 20 years as a research

_scientist long after she had become an acknowledged leader

P [N
oo

1n her field. - | B - i ' ;;7 ] : :_.v ;ﬁ;,,'-.;.‘é.;

Pr-'

'Arts and Sciences at one'of the s1te v1s1t schools released a

.

._}% |

ot 4

0
ar-

f_appointment for more than a few years. We found one. exception};‘
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;;%jf'lreport on the Stﬁtus o{ women Cat that campus | In that ye_';z' ST

SRl . - ' t Clant

'”fOnly twWo women were tenured professors out of a total of ﬂﬂﬂ

-
o N

*fThe.commlttee conoluded that‘"w0men who:do*hold ;fft appointménts

'Aa oncentrated 1n the nontenured ranks and 1n 'exceptionai' or’ 'i"

:voff-ia%der appointments" B That report was orepared in 1971 _ d -jt

- # —z R

. the ev1dence from our 51te v1s1ts suggests that the pattern found

,.

Coe.at” th1s 1nst1tut10n stlll prevalls ; At one s1te vrxit 1nst1tua‘

l "{ -

.htlon, there are currently 6 women fuli professors out of a\total

- h
L N

.A\

of U59 1n science and engineerlng Nlne women are at the aSsocIate

L rank out of 165 : The greater proportlon (33 percent) are assis-%@r;f

tant professors and rqsearch SClentlStS ‘At another 1nstitution Lﬁff

e .
e v
s . .

v'women comprlse almost 25 percent of the total academlc staff
37They account for U2 percent df the 1nstructor and associate i

\

] “adJunct staff 66 percent oflthe llbrary staff (whlch 1s class1f1ed

as an academlc d1s01p11ne at this 1nst1tut10n) but onlyllu percent‘

';Aq‘ of the ass1stant ass001ate and full professor ranks combined. 3}'
[ : — . i
. At stlll another 1nst1tut10n women comprlse 50 percent of the-

2 vl ’

1ecturer staff but there are on}y two women fuli professors out

LY

'yfxof a total of 290 Tho absoiute numbers of women SCiéntIStS may

4

f§__be 1ncrea51ng 1n some cases' but the percentages are stlll small

e S 'm.

Lo

4

Statistics are used by the courts both as. a measure of dis—ﬁ;"

cr1m1nat10n and . as a measure of compiiance.- When statisticai

-

evidence 1nd1cates that there has been a pattern of dlscrlmlnatlon,i







the burden of proof is shifted to the employer who must demon_ -

- graduate students enrolled and more on who and where in he‘

Y

7

stati ti s simply do not tell the whole story;

" pesearchers, 'univers1ty admlnistrators departf

strate that there is and has been no discrimination, that the’
job criteria are genulnely related to the job and that employ—
ment practices and policies do not have and have not had a dis—

criminatory effect,v.Departments cannot deny statisticai evidence

ibof discriminationion.the basis that no women appiy Under—

utllizatlon raises a_presumptlon of discrimination under Executive;:

Order ll246 and Title VII since an institution s reputation for L

i 5\-.'..

" being discriminatory may have discouraged qualified women from

applying for positions in the first place. R ,”,r; -

The probiem is we must iook beyond the numbers Aggfegété:.s

»

numbers of women scientists employed or the numbers of women &

system theseapeople are Otherwise;,the situation of women
in academe will not change' As'it is— the prospects for sig— |

nificantly increasing the number of women scientists in higher

'-education institutions in the future are dim

The booming labor market for Ph. D s has. ended and hiring

in academe»has/slowed»considerably Many departments are 80

or lﬁﬁ percent tenured apd; as a result are turning More :”d_

0

more to Timited* term contract appointments as a vehicie for

bringing in new blood and maintalning yitality These appointQ

merits are as-definedi limited contracts, and the possibility"of'

being appointed to the permanert, tenured faculty is slim. At



the same- time, women graduate students, as well as potential

. '”4graduate students, llke the1r male peers, have responded to the

,,..,

‘udepressed labor market in academe Many more of the women we

B met- were seeRing master s degrees instead of Ph D s because of

1 l~4\

the poor. academiclempioyment si@uatiOn and in SoMe. areas suchﬁ_'”'

ievel they were foregoing graduate education compietely to o ;
f_take positions in_ industry ' L 4 |
. Under Executlve Order ii246, each employer.must analyae‘

' ﬁu!;.the workforce and determine if there 1s underutlllzatlon of
'women or minoritles or- both T To make this determination,.i
_availabllity data 1s uséd That is, for example, women preel'

| ently. earn between i6 and 18 percent of'the doctorates in the
. bioiogibai sc1ences 6 to 8 percent of the doctorates in the
o }physical sciences and 2 percent 1n englneering Studies in-f

| dicate that 91 percent of women with doctorates work 10 Thus

any department with substantiaiiy less than 16 percent women
' biologlcai scientists, 6 8 percent wpmen physical scientists or.

-2 percent .women eng1neers 1s presumedrto be underutilizing

available'womén;‘ But the implications are clear. Uniess the
‘pool of available wormer - Ph.D. scientists increases s1gn1ficantly,
the number employed 1n academe will not increase, and the pool -

-of'avaiiabie Ph D. women will not continue to increa e 1 l S5

>

higher educationlnakes a more conscientious effort not Just to

4

1ncrease their numbers according to affirmative action goals,
‘but to provide them with visibie, respectable and prestigious‘”"

permanent positions on the tenured faculty, or at least an

_.. N equal opportu’itv to attain these positions
ERIC ™ Lo
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