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In recent years éreat strides have been made toward ‘
ihcfeasing the participatfon of women scientists in the

academic community. The number of women receiving bac¢calaureate
‘ A _ .
/ degreaes, has doubled in the past ten years, and currently women

account for 49 percent 6f the total undengraduate enrollmegt

in the United States (1). On the graduate level, the percontagd
) fv . :; ‘ 14 ; .

of women Yeceiving doctorates in the sciences rose frog 7

percent in 1965 to nearly 17 percent in 1976 (2).' Yet the number.

. - / ] .
of women scientists employed in colleges and universities ‘

- ' . . - . ‘ \
has not changed comparably. The proportion of women scientists -

employcd'fﬁhl—time in acadqpip institutions has increased
o ¢ -
~only 1 percentage point, from 15 to 16 percent, since 1974
/",r”'v ‘ “(3)' . . \

.

R Do these figures reflect real differences in the .
opportunities available to women scientists in academic
sv;tings? Does the slight'overall‘increase mask;la;ge
invredses in the number'of women “in some fields and decreases
in others?  What{is the relative status of the academic

~p$b;tions held by thebe women as compared to men sc1entists? ,
The present article addresses these questiops and
)// i ntéfies the dif“erences in‘the employméht patterns of = '
women and men scicntistgiign eight di fferent discxplines
This represents a departure from previous studies of academic
- \ P
| women, which either focUs on women in only one field, or

pglect to present comparable dat& for men (4) By examining

several fields, ovcrgli cmploymcnt patterns are identifiable

} ' T
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and can be jgstifiably generalized to womén'scdgntists a8

a diyefsergroﬁp.

Data Sources : . I

There were two.sources of data. The primary source was '
$

the National Science Foundation S annual surveys of Scientific

» - 5“\'« PR L i B . el T .m.-.-m o

§‘ aq§ Lng}ncorinp qusnnnel Imgloyed at Univer51ties and College

(5§Q In 1976, thJs survey included data from 2,300 institutions,

- including twoyycar colleges, which offered degree credit coursces
N » - -

inéthe sclences
in the 50 .leading doctorate granting institutions, which were

i

defined ds those rcporting the largest numbers of full-time

and engineering. .  We examined women's employment

scxuntist'and cnyineer employees. These 50 schools employed

47 p.rcent of all women scientists in the 1976 survey.

-

. "In reporting to Nij, academic institutions include research ,

. assistaats, postdoctOra s and other non-scientific staff along
i

L]
with faculty members in their employee count. These counts
are tubuka{cd svpdrately for each of eight scientific fields

dofined by NSF: engineering,.physical science, environmental

science, mathematical science, life sciente, medical science,

soctial sciepce and psychology. , N

A second source of. ddtd was site visits to a representatiVe-

*

sample of ninge of the 50,institutions. The case study

. D & .
instituttons were selected to pfﬁbide diversity with respect

/

‘ e
,to‘geogruphig Iocation nrbun versus rural environment,

fnstitutional size, source of support (public or private),
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and the proportion of women scientists employed} The nin%v:
selected scﬁools’were: University of Ariiona; Harvard

University; Louisiana State University, Baton Rouge; University
of Michigan; Northwestern University; Purdue‘University;

University of Southern California; Texas A &'M University; .

A~

chairs, faculty, rescarch staff and students im the variou%

.

scientific fields weTe interviewed‘regarding the numbers,

status and experiences of women scientists. These interviews
- ’ ) o
enabled us to explore the dynamics underlying the numbers and

- ,
thus interpret the statistical trends observed in the NSF data.

Distribution of Women Scientists

The total empléyoe count in all fields in our sample ‘of
50 schools was appéox{mately 77,000, of which 16.4 percent
were women. The proportion of women vgries a gréat.deél

across fields, as can be seen from the first column of Table

¥

1 (6). Women are the most Prominent in psychology, comprising
% .

25 percent of the employees, and least prominent in engineering, .

comprising only 3 pe?cent of the employees. ngrall, the

L3

disiribué&ons of women across the various disciplines reflect

the traditional career interests of women in the sciences,

L4

and as such are representative of findings from other studies.:

-

women™eontinue to be éoncentratcd(in the life sciences, the

social sciences and psychology; they continue to be léast

visible in the technical disciplineé such as engineering and .

5!
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Ccntrary to the literature ‘on women academics generally

-

(7), ue found women. scientists to be concentrated in the very

largest inbtxtutions

~We categorized the 50 sample schools

Pl A

according to bxze based on the total number of scientisSts

andwengineers;amployed full-time Seventeen ins&itutions ~

¢ with a fulil-time scientist and engineer population“of'over‘

1,650 were classified as large"ls institutions wi£h~a

classified as medium,

and LS colleges with a scientific

bClCﬂtifiC employce population betwcen 1, 251 and 1,649 were

employee population of less than 1,250" were_cla551fieﬁ as

small.

In‘ldrge schools,
total employee count,

s 14 percenf of the total.

-

women constituted 18 percent of the

~’

while in small schoolgtwoﬁen constituted

The right columns of Table 1 .

show -the perceﬁtage of women employees. in tﬁe eight scientific

. | ‘ N | |
fields?‘ This pattern held consistently in six of the eight

fields, the two cxcep;ions beihg the life sciences and the

-

sogial sciences.

yIn the

sixial sciences,

R

women were almost equally represented

in smail and large'scheols, accoﬁnting for 21 percent of the

employee force in small SChOOlb and 20 percent in the large

¥

schools. This distribu{xon may be a function of the dlfferences

)

in the work activities of 500131 bcientists as compared to

those in other scientificvfieids. A college or university

would be less likeily to hire.a sociologist or economist as a

/

~~

-
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pure researchervthan a physicist or chemist. Rather, most
soc{él séientigts aré requifed to teach in ;ddition to doing
research.  Thus fhe pattern for the social sciences is
consistent: women sogial scientists are most liﬁely:employed
'~in s@@}lcr sghnnls in gréater numbeoers as instruct}onal staff. .
Agoiher,significant patiern was a concentfﬁtion of women -
employeces in high prestige departments., This fix;ding‘ is in
keeping with a”recent study by.Chrtter gnd Ruhther (8) of

the prestige level of the first job placement of women

doctorates. Using the American Council on Education report,
¢

A Rating gg,Graduute Programs, prepared by Roose and Anderson
(9, they divided institutions into five levels of prestige.
The Roosc-Anderson rankings themselves were compiled from the

<

)
subjective ratings of the quality of graduate programs given

]

‘ by_faéulty_and administrators in various fields. . Cartter and
, _ L : .
Ruhthur}found approximately 2Q percent‘of women doctorates .
were being placed in the top three categoriés br schools, as
compared to 16 percent of the men. These percentages do not
mean, ﬁowever, that women were getting more jobs in préstige
schools. Rather, the steady decline of job oppartunities in
acadoeme during the early seventies hit men more severely,
. ' while women continued to be hired at the same rate as in past
years, presumably because qffafffrmative'éction programs, -
Our'gnalyses also indicated tpat womea were being employed
in the top-ranked instjtutions in large numbers. Using the

<

Roosc-Anderson scheme, we categorized depapgments rather than

5
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. relatively well represented, accounting for 25 percent of
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institutions in five fields according to a’three;lével prestige/‘

“ranking.’ The fields<for which we-were 'able to derive ranking ' .

scﬁemes were engineering, physfcal sb}ence, mathematics:.life “
science, psychology and socialvscience.- . -

- Table 2 (10) shows the'percentage of women énd men emplo&ées
in five fields at each level of p?éstige ranking. Across all |
fields, the percentage of women employees in thhyguality |
dop;}tments is grvutcr than the pcrcentage of men, In the
case p! en51n<(riné' a field which has Just receqtly begun’
to show strong increases in the number of entering women, f
the differences in the distributions of men and women aéfos§
the different gquality rankings is striking. In'enginéerigg;
almost.és‘percent of the women were in top-ranked departmehts
as compared to 57 percent of the meﬁ. In the physical sciences,
65 percent of tpe women compared to 53 percent of the men were
ir Lop-ranked departments. - -

The coﬁcentration 6f women in high quality departments
in cngineering and the physical sciences seems even more
striking when LH@HC distrihutions are compared t6 the
distribution- of men and women in;psychologf and the social
sciences. W.thin the study sample, women were genefally

found in smal’ proportions in engineering, whexe they
accounted for 3 percent of all employees, and the physical
scicnces, where they accounted for 6 percent of the total.

In psychology and the social sciences, however, thoy were

e
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the employees in psychology and 19 percent of those in the
social sciences. In‘examining the distributions of women el

{ | .

across the diffgrent quality rankings of departments in nhese
ficids; the diQtribution of women was found not to d;ffer
gfqagly fromjfhe d&stribution of men. In psychology the |
distributions/are identical, whilg iq‘the soé@%l'séigpéesl h‘
950 percent Qf the womoen are~found in the fop-ranked departments
compared to 51 pcf&ent of the.men. It appears, then, that as
the number of womén increases within a discipliné, their .\j

distribution across différcnt gquality schools grows more

S .
2

similar to the d}stributioﬂ

[

oftmen. .
If faculty and édministrators in top quality departmeéts
have a4 large pool of wo%en to evaluate along with men, they.
can disfinguish‘differenées in gbility and productiv¥ty. The
result is a similgr distribution of men and women across
diffcrent levels of departments, as_found'in'the‘social
sciences and psychology.‘ But in & field such as engineering,
where—there is.only a small proportion of women, highly rated
departments sceem to have an advantage in”;ecruiting both
graduate students and employees, as evidenced by the
concentration of Qomcn engineers in the top level prOgrams.
It should also be noted thuat ih disciplines ;here the ;ool
of women is small, women tend to be cutstanding iq pérfd:manée
and abili£y. As more'womenéengbr a fieid, the popuiation

becomes more representative of all ability levels. Thus, as

the number of women in engineering increases, the\concentration
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should diminish. and women engineers in academe should become

-

o \ \ C e e T SO
more evenly distrib?igd across the different prestige levels

v of programs. .

*

Status of Yomen Scientists ' :
} - ' K ‘ ~.
" Past reseanch on women in higher education indicates
’ i

that academic women ﬁave been clustered in the lower faculty

ranks. In Ladd and Lipsett's 1976 study of-faculty (11),
-@omen were fo;;§ io hold 41 percent o%-the instrucgor
positions, 40 percent of the lectureships and 29'p;rcent
of the assistant profesgor positions, Sut only 17 percent
of the associate professorships and 10 perceﬁt/pf the full
profossar;hips; -The;r study -did not, however, include

-

non-{aculty women. A : -
. ' t . .
While the National Science Foundation surveys do provide

an indicator of the science resources in colleges -and-
\ .

universities, they mask the reflity of women seientists'
* positions in the academic community. The headcouhfs and
. simple percentages include women who are senior faquity at
~ prestigious cresearch schools as weil Lsswomen with baccaléureate
» ~doegrees %ho arc ;esédrch assist;nfs‘in ﬁnivérsify laboratories.
_Ohr site visits to the nine institutions revegled that the
numbers alone are quite misleading. -
The case qgudy institqtions‘ﬁere a represenpative sample -
of the 59’in§titutigns that comprisedﬂtye study sample. The

distribution of women scientists in the various disciplines

« - NU @
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in the site visit schools matched the distribution found in’

4

eco ot the sgmple of S50 institutions. Women ware most prominent in

'pﬁychology (éiyé‘pefééht) and the life,sciences (20.1 percent),
! . . ./ - -

- and least well represented in engineering.(2.2‘percenf), and -

. / -
the environmental sciences (4.6 percent).  The range for
. - _ -

individual school mg;ds of the percent of women employed was

>

also $im11ar to that founq in the larger sample ——.wfgh a low\Q
6f~3.2 pergent to a high of 28.3 percent. " The percentage'BI
women gmploye’d with‘in‘ the site visit schools wasg; 15.5 pex"cent ,“
slightly less than the 16.4 perc&nt fouhd for women in the

total sample. o , - ' ' , ;} NG

*

‘. - We discovered that Iarge numbers of women rgported as
full-time scientists or engineeréron‘fhe NSF'surveys,'ana‘for
* compliance with HEW requirementg, hold'off-ladder,'ndn—tenured
rescarch scientist.appointments, mosi-often funded by extramural
grants rather than general*Uﬁivefgity funds. Many of these
' wo&éﬁ have to finéxtheif own granfs in order to regeive a
.salury. * For a fow wﬁmén, a researq.:position was & voiuntarg
and satisfactbfy choice, but for man§ it was a forced andﬁ
. gnwelcome compromise: Many‘margied doctorafés ;ere unable to
.obtain regular faculty positions because'of insmﬁtuti?nal'
nepotism customs whicﬁ, in practice, discriminate against
wémen; Other women had received their doctorates at the
institution where their husbands were employed, subsequeqtly
figding themsclves ineligible for fatulty ladder positions -

‘ﬁecause of the "we never hire our own' policy. Like nepot ism

C e .

- 4 . ’ ° - -

-

. . ~ o -
Qo ) 1 . -
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_practices,. this policy protects an institution from losing
- . oo . .

its v;tality;gpd-becom{ng steride through inbreeding.
inheredtly not discriminafidg; in practice it §evere1y,‘
discriminatés againét,women, and the cgnsequenées are
bxcvptinhai]yAsvvurc whoen the university'is in ad.igélaged nregl
with,lim}tcd or no alternatives for employmént at other
poﬂtsécondary isgtitutihns or in industry-. E ) Qgﬁg
’)\Q- While‘reééarch scientist positions‘can be ﬁhiuablé %
, , o :
experiehceé for women, who are beginnihgvtheir ﬁroféssionai
careers, ‘these.posjtions do not carry the sfﬁfus or_saiéry
) of regular faculty appointments. klong with-éther.”adjuﬁct"
' or ”actiﬁg” bositiohs! research scientists afe f@ﬁ’thé most
\ . : :
part’ a disénfrunchised, second—ciﬁés faculty whose grant ‘
munuys‘boggributé overhead tovthe institut}on.‘ Denied the
right €b'vo;e or even attend faéglty meetings, they are -
> résponsibie for serving on committees, féachihg‘counses and - -
supervisiﬁg doctoral students. More importanxly,'these'
positions hinder profeésiongl devéloﬁment if the; are ﬁeld
for a long périod of time. Rarely.are te&ured-faculty
appointments mude from among an inétitution's }ecturers Er
research scieﬁtists, and seldom are ﬁhése’people recruited
by other universitics, pdrtiéu}urly if they have held this '
type of up?oin;munt for more than a few years.
hUnfbrtunatle; the éroSpects for a:dramatic change in
“the “tatus of women sEieﬁtists in the near fﬁture'are slight,

i .
despiter the-increasing numbers of women entering scientific

12 . T
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fields meen are entering the system and coming up for

"

promotion Just as retrencbment ‘and tigbt budgets are reducing

) the number’ of,{equlty p051tions,' Instead of hiring new Ph.D.s

~in tcnhfe‘tfaék .usitinns more'nnd more Qolleges are turning

i to;iimitedlterﬁ contraet appointments to bring in new blood ,

rtand maintain depdrtmental vit%lity "In most institutions ‘\.-~
- ,

' the‘term of appointment is three years; in a few it is six f/\\\
years. " In all cases, the.posit:an are terminated and there |
is little or no cnpnee of'béing.retained on a permanent faculty
'statu$. Aggin, although this practice isenot inherently ’
discriminatory and applies equally to men as well as women,
the’consequences are that it severely limits the advancement

. of women in the academmc woprld at a time when they are being )
ti%courdged .to enterflt b B | E B

. In spite of the conditions of employment however ‘we
did find the atmosphere‘¥o be noticeably difiere?t ae , ‘
institutions which. had a relagively nigh percentaZe é6f -women Gﬁh

‘scientists. Department chairmen (12) at institutions with
few women were quick to describe'thei; recruiting ptocedures
as a seareh forx“the 595? qualified candidatef,,'"We'd love
to hire a qualified woman, but we j::;j)beét the bushes;fo )

, }oék for her' wns a frequent stateme But at institutions

whoere there were comparatively more women scientists,.deanS'
ar'd department chairmen added to the 'best qualified”
 statement a consideration of women's more limited opportunities .

heretofore. These deans and department chairmen were willing

g
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to use “hatever means of affirmative actions necessary, in

the truest sense of the words even it these-means were

0y
R o ~
. . .

)

’ nonftgadltlonal.

—

Sdhmary and Conclusions

v
Aﬁal&éis-of“the academic‘employmentvpatterdknof’bbtb
women and men’ bCientith and engineers revealed that a greater
percentage of women are employed in large and in prestigions

inStitutions. Women are being employed‘in the'top—ranked\
deﬁartments in the 50'1éﬁding doctoralagfanting univeréities
a finding which implies a slgnxficant gain in, sﬁhtus for women
« in. academe.: However, the positions that these womeh occupy
could not be identified from.thé NSF data.

| K
\ ' T ‘The purpose of the 'NSF surveys ii,to monit the supply

-

\
<

of, scientlfic mdnpower ésources in the United States. Thése
Edfreality of women scientists positions

surveys mabk thc dism;

» . " in acudpme. The hcadaountb and simple percentages do not
K} reveal their ranks, salaries or job status, and the site

‘v1sits ‘contirmed- that these numbers are grossly misleading.
The absolute numbers of women scientists and engineers may be -

increasing in some cases, but the percentages are small and

womed'are‘stilh found in the‘lowgr ranks and untenured

o~

t, we found that a disproportionate number

- C .
the NSF surveys were in reality in non-tenured rescarch

’

-positions., These appointments were especially common in

-

R 't




- the scientific fields ,
f;,7. i _ ..~ .Based on the findings ot this study, we believe that
women ecientxsts in acadcme are in- a peried of transitlon.

The human rights movement of the sixnies expanded women '8

-

awarenebs of the alterndtive roles available to them and

the 1ncre351ng numbers of women that bave pursued graduate

-

education in the sciences in recent years have no doubt been

Opporﬁunities'a reality for women in the scLences however,a
. . .
- will require both time and concerted etfort on the part of

i »
insti;utional admigistra;ors, government policy -makers, and

women scientists themselves. -Women are still a small minority

%
3
4
1
’ _ influenced by the spirit o}‘these times. Making 'promi_sed

in the scientific community, without much power or preStige.,

i.) .i *To a great extent,. their position is the result of economic .
; . : ; - . ) R -

forces and cannot'be attributed to overt discrimination”on

‘the part of individuals or institutions#‘ Yet, certain

ndministratfve policies and a simple.lack of awareness on
- . s ' . , . o ) . . .
the part .of many male faculty and administrators have_also'

served to limit women's. advancement. R
Overall, aiiirmative action. is working, but to a Iimited
2 degree, WOmen scientists’ and. engineers are being allowed
ehtrance to acadvme. In the site visit institutions, women
academics generally were receiveing a somewhat larger share
of the new hires because of affirmative action. | But the door

¥ is rotating and they exit almost 1mmediately, as most of

these new poéxtions are short-term and the chances of becoming

L8 ¢ : /
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Department chaifo university administrators and fedpral
policy- makers should consider focusing less on the nupbers /

of women scientists employed or the.numbers of women graduate

'students anolled and more -on who and where in the system

these people are.v‘Otherwise the status of women in academe

will not change. o - .
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Since the chi square test iildependent upon sample size,

" ‘our interpreta ion of the chi square values was made in -

10.

11.
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of
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The term chairmen is .ysed purpdsefully, since all of

~ -

those we met were men, N

-
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.Table 1. Wohlmen employees as a percentage of total employee

N -

popul?tion, overall'by field and within each category ol
’ faéulty size, by field |
) L
) .

-

) %ield of " Overall , " Size of Employee Population
Speciaiization '}Percentage : Smalf Mediup lLarge
Engineering 3 | 1 ,'y _2 5
' Physicél‘ScienCe 6 : - ‘.4 6 - | ’%
, %i Envifdnﬁental '
o ‘Science’ 6 4 4 7
‘Mathématical | -
Science - ' 10 - 8 9 #;;i 10
S Social Scieﬁce - 19 21  16‘v‘ 20
Life Science 20 17 2z 19
Medical Science . 22 16 21 - 24
R Psych‘qlogyw o - 25 | 18 28 - 38
Al1 fields 16 14 - 17 18,
| | _ . b3
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Table .2." Perceﬁtagé of‘distributibn'br women employees
comparéd-to distribution of men employees by prestige

ranking of department, by field

Field of - ' : : Prestige Rankiﬁg
Specialization ﬁigh Medium | . Low
. Engineerinﬁ“““f' | | |
,  ¥omen | 88 s. 3
Men Y | 29 14
‘Physical Sciencé. S ; |
7 Women 65 22 " o 12

Men ;83 29 18
Mathematics | ~§ o «
Women 56 - ;z 28
Men . 55" . 18 28

Social Science

WOmen‘. 51 i .18 o , ‘?5”“
Nen | ¢ 6 16 38
Life Sclence = | | )
‘Women 83 . 19 N 17
M“h ' 57 o 19 . 23
Psychology |
Women . s - 25 “ 16

Mon 59 25 15
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