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ABSTRACT
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conducted bty the Evaluation and Training Institute with assistance
frcm the National Science Foundation, and compares them to the
resiults of other studies. Overall, the distributicns of both woman
and students across the various disciplines in the study sampie
reflected the traditioral patterns of career interests of women in
the sciemnces, and was representative of findings reported frcm cther
studies. Wcmen have beer, and continue to be, ~oncentrated in the
life sciences, the social sciences, and psychclogy; they have been,
and continue to be, least visible in the technical disciplines such
as engineering and physical sciences. However, graduate enrollment
figures show increasing numbers of women entering the technical areas
in the past five years. In the sccial sciences, women were almos*
equally represented in small and large schools, accounting fcr 2% in
the small schools and 20% of the emglcyee force in the large schools.
Ancther significant pattern was a concentration cf women employees in
high prestige departments. (Anthor/EEB)
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Women have received 12% of the Ph.D's in chemistry granted

by Harvard University since 1953. Between 1953 and 1978, 401

men and 55 women chemists received their doctorates from this

prestigious school. Of these fifty-five women, 23 are now work-

ing in universities and colleges, six are employed in private re-
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search laboratories, and seven are in privaée industry. Nine-
teen of the fifty-five women, 35% of them, have disappeared.
They have been reported as 'not known to be pursuing scientific
careers".

Harvard did not track the 401 men who rece’ 7ed their degrees
during the same period, so we don't know how the career develop-
ment of this group of womén compares with their male colleagues.
But nipeteen out of fifty-five seems like a tremenuous loss. What
happenied to these nineteen women? Why didn't they continue on in
chemistry or in some related scientific pursuilt?

The study of the employment and enrollment patterns of women
scientists and engineers, conducted by the Evaluation and Training
Institute with the assistance of grants from the NationalScience
Foundation, explored the world of women scientists in academe, and
the data provides some clues to the disappearance of these women.
The academic environment is an important context in which the ca-
reer patterns of women scientists and engineers can be examined.

Research has shown that the majority of women who recelve ad-

Parer presented at Fourth Annual Conference on Women in Education
or October 28, 1978 in Madison, Wisconsin, sponsored by American
Educational Research Association.




vanced degrees .in the sciences pursue careers in educational in-
stitutions. In addition, a woman's experiences in graduate
school are critical to her later professional development regard-
less of her specific career choilce.

The ETI study consisted of two parts. The first was com-
posed of & series of statistical analyses of institutional and
departméntal trends in women's graduate enrollment and employment
in science and engineering in the fifty leading doctorate-grant-
ing institutions in the Un’*ted States. These fifty schools re-
ported the greatest number of full-time scientists and engineers
employed full-time in the 1976 Survey of Scientific and Engineering
Personnel Employed at Universities and Colleges conducted by NSF.
The second part of the study involved site visits to nine of the
fifty schools. Deans, department chairs, faculty, research staff
and students in a variety of scientific disciplines were inter-
viewed and questioned regarding the numbers, status, and exper-
jences of women scientists. The case study institutions were by
design a mixed group, selected to provide diversity with respect
to geographic location, urban versus rural environment, institu-
tional size, source of support (that is, public or private), and
the proportion of women scientists employed. The‘final case
stﬁdy sample consisted of nine schools: the University of Ari-
zona; Harvard University; Loulsiana State University, Baton
Rouge; the University of Michigan; Northwestern University;
Purdue University; the University of Southern California; Texas

A & M University; and the University of Washington.



The principal data sources for the study were the annual
surveys conducted by the National Science Foundation on employ-
ment and graduate student enrollment in the sclences and engli-
neering, which are part of NSF's university statistics program.
This program has produced an extensive source of data on gradu-
ate student enrollment and support, federal obligations to aca-
demic institutions, research and development expenditures among
colleges and universities, and the employment of scientific and
technical personnel. The 1976 annual Survey of Scientific and
Engineering Personnel Employed at Universities and Colleges used
in this study included data from over 2300 institutions, inclu-
ding two year colleges, which offered degree credit courses in
the sciences and engineering. The 1975 Survey of Graduate Scilence
Student Support and Postdoctorals used for enrollment data in-
cluded reports from approximately 8000 departments 1in over 360
institutions.

The main intent of the NSF surveys 1s to provide manpower
data essential to the formulation of policies and programs to
assure the effective utilization of scientists and engineers in
this country. The duty of monitoring the supply of scientific
nanpower resources was given to NSF in 1959 by the Office of
Management and Budget. iirwever, it has only been within the
past 7 years, since 1971, that NSF began requesting a breakdown
by seX on employees and graduate students in the different
scientific fields. Although seven years does not seem like a
long time, NSF in fact spearheaded the collection of information

on the numbers and status of women scientists. Most profession-




al scientific societies and organizations began to take specific
interest in the women in their ranks only within the past 3 to 5
years. The American Chemical Society, for instance, began com-
parative surveys of its male and female membership in 1973, only
5 years ago. The recent efforts of this professional organiza-
tion, and others such as the Society of Women Engineers and the
American Instltute of Biological Sciences, have made .women sci-
entists more visible in the scientific community and increased
the awareness of women's potential among employers.

Yet the statistical data which has resulted from the surveys
conducted by these various groups presents a problem to the re-
searcher interested in defining the status of women scientific
professionals. Different surveys ask different questions and use
different formats, so data on women in one field cannot be com-
pared with data resulting from a study in another field. And in
their zeal to put women in the spotlight, the designers of some
surveys have neglected to collect information about men, so there
are no comparison groups or standards available to determine the

" status of women with respect to salaries, employment opportuni-
ties, career advancement, and other variables.

The ETI study of women scientists represents a.step toward
a more comprehensive and integrated view of the status of women
scientific professionals. The statistical analyses performed in
this study used data on women and men from eight scientific fields:
engineering, environmental science, plysical science, life science,
medical science, mathematics, social science and psychology.

Since a variety of fields was i1ncluded, the results of the study




are more Jjustifiably generalizable to women scientists as a group,
since that group contains women with a diversity of professional
interests. 1In addition, enrollment and employment patterns speci-
fic to one field could be identified through comparisons with pat-
terns in other areas.

The results of the NSF survey are aggregated at the institu-
tional level. Each school reports counts of men and women employ-
ed and enfolled in the various scientific fields. In reporting
to NSF, a school includes research assistants, postdoctorals and

other non-faculty scientific staff along with faculty members in
| its employee count. As such the ETI study was not confined to
women faculty, but included women in a variety of academic posi-
tions.

The statistical analyses of the study were structured to de-
termine if the distributions of men and women differed signifi-
cantly with respect to six institutional variables: geographi-
cal region; source of institutional support; size of institution,
measured first by student body count and second by employee
count; instructional emphasis of the school (that is, whether
it is oriented toward research or teaching; and prestige rank-
ing of department. Since the data was in the form of counts,
the chi square statistic was used to compare the distributilons.

The total employee count in all fields in our sample of
'schools was approximately 77,000 of which 16.4% were women. The
proportion of women varied from field %to field with a high of
25% in péychology to a low of 3% in engineering. The fifty

schools reported a graduate student count of approximately



108,000, of which 24% were women. The distribution of women stu-
dents across the different fields parallels the distribution of
women employees. Graduate women were most visible in psychology
where they constituted 45% of the graduate student count, and
least visible in engineering, where only 5% of the students were
women.

Overall, the distributions of both women and students across
the various disciplines in the study sample reflected the tradi-
tional patterns of career interests of women in the scilences,
and as such was representative of findings reported from other
studies. Women have been, and continue to be, concentrated in
the 1life sciences, the social sciences, and psychology;.they have
been and continue to be least visible in the hard-core, technical
disciplines such as engineering and the physical sciences. With
regard to the figures for graduate enrollment, however, there are
significant and encouraging increases in the number nf women en-
tering the hard sciences 1n the past 5 years. In our sample from
1976; 5% of the graduate students in engineering we e women. Yet,
relative to the figuré of 2.2% for graduate women's enrollment
in 1973, only 3 years earlier, 5% represents a dramatic increase.
How many of these women will complete their degrees and go on to
pursue professional careers in these fields remains to be seen,
but at least more and more women are demonstrating their interest
in non-traditional careers and are receiving the necessary train-

ing for such careers.
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This paper will focus on two significant employment patterns
which emerged from the analyses. First, contrary to the litera-
ture on women academics generally, women sclientists are concen-
trated in the very largest institutions. Although our sample of
50 schools accounted for only 2% of the institutions surveyed
by NSF, these 50 schools, which are the largest in terms of size
of'scientific personnel force, employed 479 of all women reported
by all 2,700 institutions included in the surwvey. And when these
50 schools were further categorized as large, medium or small
within the study analyses, the highest concentration of women was
found in the very largest schools while the smallest percentage
of women was found in the small schools. In large schools, those
with a scientific employee population of more than 1,650, women
constituted 18% of the total employee count, while in small
schools, those with an employee population of less than 1,250,
women constituted 14% of the total (see Table 1). This pattern
held consistently in six of the eight fielus, tne two exceptions
being the 1life sciences and the socilal sciences.

In the social sciences women were almost equally represented
in small and large schools, accounting sr 21% of the employee
force in small schools and 20% in the large schools. This dis-
tribution was similar to the distributicns that resulted in all
fields when the number of students was used as the measure of
instlitutional size, rather than the size of employee population

(see Table 2). When size of student body is used as the criter-
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ion, for all fields combined, women are found in equal proupor-
tions 1n large and small schools. In both categories they ac-
count for 18% of the employees, while in medium sized institu-
tions their proportion drops to 14%. This pattern is consis-
tent across all flelds, with the'exception of the 1life sciences.

The difference in the distributions resulting from the 4if-
ferent measures of size may be a reflection of the type of posi-
tions women hold in different sized schools. The prevalent no-
tion in the literature 1is that women teachers are concentrated
in smaller schools. As mentioned éariier, the NSF data does
not categorize employees as facnlty or non-faculty; both are in--
cluded in the employee count, so there 1s no direct way of de-
termining if the higher numbers of women found in small schools
when student body size 1is the criterion are in fact teaching
staff. But student body size 1s a correlate of faculty size,
and most likely a better correlate than total size of employee
population, particularly in large research universities whefé
grea“;er resources are allocated for research. The change in
the distributions when the two different measures are used pro-
vides indirect evidence suggesting that women scientists on
teaching staffs may be concentrated in smaller schools.

The inconsistent distribution found in the social sciences
when employee size 1is the criterion lends further support to *this
interpretation. Contrary to the pattern in other fields where

they are most visible in large schools, women in the social sci-




ences are most prominent in small schools when employee size 1is
the criterion. This distribution may be a function of differences
in the work activities of social scientists as compared to those
in other scientific fields. A college or university would be

less likely to hire a socliologist or economist as a pure résearch-
er than a physicist or chemist. Rather, most social scientists
are probably requirec¢ to teach in addition to doing research.

The inconsistent pattern for the soclal sciences then seems con-
sistent: Women social scientists are most likely enssi2a in some
form of teaching, and as instructional staff they are in greater
numbers employed in smaller schools.

Within the limits of the NSF data, there is xzc direct way
to determine if the distributions of women scientists across dif-
f-rent sized institutions are related to work activity, whether
it be research or teaching. The statistical analysis does sug-
gest a pattern, however, which deserves further exploration. Are
women scientists engaged in teaching concentrated in smaller
schools, and if so, why? 'hese questions need to be explored in
other‘studies.

The second significant pattern discovered in our analyses
was a concentration of women employees in high prestige depart-
ments within the sample of schocols. This finding is in keeping
with a recent «tudy by Cartter and Ruhther (1976) of the prestige
level of the first Job placement of women doctorates. Cartter

and Ruhther concluded that bty 1973 '"equity had been achieved
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between men and women with respect to their first job placement”.
Using the Roose-Anderson 1970 quality ranking scheme of graduate -
programs, these researchers divided institutions into five levels
of prestige, and reported that by 1973 a larger percéntége of wo-
men doctorates than men were being placed in the top three cate-
gories of schools. Approximately 20% of the women found employ-
ment in these top categories as compared to 16% of the men in
1973. These percentages do not mean, however, that women were
getting more Jobs in prestige schools. Rather, the steady de-
cline of job opportunities in academe during the early seventies
hit men more severely, while women continued to be hired at the
same rate as in past years, presumably because of affirmative
action programs.

Our analyses also showed that women were being employed in
the top-ranked institﬁtions in large numbers. Using the Roose-
Anderson scheme, we categorized departments rather than insti-
tutions in five fields according to a three-level prestige rank-
ing. The fields for which we were able to derive ranking schemes
were engineering, physical science, mathematics, 1life science,
psychology, and social science (see Table 3). Across all fields,
the percentage of women employees in high quaiity departments is
greater than the percentage of men. In the case of engineering
a field which has just recently begun to show strong increases
in the number of entering women, the differences in the distri-
butions of men and women across the different quality rankings 1is

striking. Highty-eight percent of tiie women employees, compared
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to 57% of the men, were in the top-ranked engineering depart—
ments. In the physical sciences there 1s also a striking dif-
ference in the distributions, with 65% of the women in top—
ranking departments compared to 53% of the men.

The concentration of women in high quality departments in
engineering and the physical sciences seems even more striking
when these distributions are compared to the distributions of
men and women in psychology and the social sciences. Within the
study sample, women were generally found. in small proportions
“in engineeririg, where they accounted fer 3% of all employces, and
the physical sciences, where they accounted for 6% of the total.
In psychology and the social sciénces, however, they were rela-
.‘tively vell represented, accounting for 25% of the employees 1in
psychology and 19% of those in the sociai sciences. In examin-
ing the distributions of women across the different quality rank-
ings of departments in these fields, the distribution of women
was found not to differ greatly from the distribution of men.
In psychology the distributions are iZentical, while in the so-
cial sciences 50% of the women are found in the top-ranked de-
partments compared to 46% of the men. It appears, then, that as
the number of women increases within a discipline, their distri-
bution across different quality schools grows more similar to
the distribution of men.

This finding is subject to alternative kinds of speculation.

Cound it be that women who pursue careers in engineering and the
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physical sciences, traditionally male stronghoids, are of neces-

sity brighter or higher achievers than women wnho enter psycholo-
gy, where women are found in large: numbers and have tradition-
ally been accepted? Or could 1t be that the combination of af-
firmacive action pressures from the federal government and the
small proportion of women 1n the hard sciences have made 1t a
"seller's market" for women in these flelds? Highly-rated
schools would have an advantage in the competition for women em-
ployees, and they may have been able to recruit the largest pro-
portion of women in these flelds. Again, further exploration of
this pattern should be undertaken in future studies.

Whatever the dynamics behind the higher percentages of wo-
men employees in top-ranked schools and departments, the figures
do seem encouraging. Women scientists are not at the bottom of
the barrel in academe -- or are they? An important variable is
missing in both our analyses and the Cartter and Ruhther study:
the types of positions held by women are not identified. There
are greater numbers of *omen in prestigious schools, but how
prestigious are theilr Jobs?

The NSF survey results could not provide the answver, since
data 1s not gathered concerning rank or position. Past research
on women in higher education indicates that academic women have
been clustered in the lower faculty ranks. In Ladd and Lipset's
(1976) study of faculty, women were found to hold 41% of the in-

structor positions, 40% of the lectureships and 29% of the as-



sistant professor positions, but only 17% of the associate pro-
fessorships and 10% of the full professorships. But our data
included non-faculty women, and there has not been a great em-
p:° 1s upon researching their statﬁs.

The site visits conducted during the second phase of ETI's
study allowed us to probe behind the numbers in order to more
fully understand the place of women scientists in academe. The
statistics gathered by NSF and other organizations provide an
indicator of the science manpower resources in colleges and uni-
versities, but they mask the reality of women scientists'! posi-
tions. According to data gathered from site visit institutions,
large numbers of women reported as full-time sclentists and en-
gineers on the NSF survey and for compliance with the affirmative
action programs of HEW, hold off-ladder, non-tenured, research
scientist appointments —- often "soft" money positions funded by
extramural grants, not out of general university funds. These
women must either find their own grants, or, at institutions where
people in these positions are not allowed to pursue grants by
themselves, locate a "qualified" principal investigator who will
write them into.their proposal in order to retain thelr employ-
ment; they lack the security and status of a regular pos-tion.

Identifying the factors responsible for the disproportionate
number of women in non-tenured research positions is not a simple
task. For some women, a research position is a voluntary and

satisfactory choice. Vestiges of nepotism laws also remain.
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Many of these women were married to men on the faculty and were
denlied faculty appointments because thelr husbands were also em-
ployed in the department. Other graduate women who had received
thelr doctorates at the institution where their husbands were em-
ployed found themselves ineligible for faculty ladder positions
because of the "we never hire our own" policy. This policy 1s
basically not discriminatory and 1s beneficial in preventing in-
breeding. Nevertheless, in practice it discriminates against
women.

Research scientist positions do not carry the prestige or
high status of regular faculty positions. Even worse, they hin-
der professional development 1f they are held for a long period
of time. Rarely are tenured faculty appointments made from among
an institution 's lecturers or research scientists, and seldom
are these people recruited by other universities, particularly
if they have held this type of appointment for more than a few
years. We found one exception to this situation -- a world fa-
mous woman sclentist credited with significantly advancing her
field had been glven a'full professorship after serving more
than 20 years as a research sclentist, long after she had become
an acknowledged leader in her field.

This study of the status of women scilentists 1n academe has
produced mixed results. It 1s encouraging tc see increasing num-
bers of women receiving graduate training in scientific filelds,

and women scientists are finding employment in large and pres-

1
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tigious schools. But within these schools they are not able to
follow the traditional path for a scientific career in academe.
They are concentrated in the lower ranks of the faculty ladder
and in off-track research positions. Perhaps these positions
allow those women interested in combining a career and marriage
the flexibility to do so. However, at the same time these posi-
tions mean lower salaries, less status, and less opportunity for

professional growth and development.
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1. Women employees as a percentage of total employee pegulation within each category of
faculty size, by fleld

1d of Size of Employee Population Overall Level of
lization small medium large Percentage | Chi Square | Significance
less than 1250 | 1251-1649 | more than 1650

ering .01 .02 .05 .03 87.15 .001

al Science .04 .06 .07 .06 20.77 001
nmental |

nece .04 .0l .07 .06 8.99 .05

.08 .09 .10 .10 3.2 NS

~Science 21 .16 .20 .19 25.14 .001
cience 17 .22 .19 .20 37.58 .001

1 Science .16 .21 .24 .22 106. 34 .001
logy .18 .28 .28 .25 23.18 .001
elds .14 17 .18 .16 117.16 .001

the chi square test is dependent upon sample size, our interpretation of the chi square
was made in the context of a careful examination of the corresponding percentage dis-
1ons of men and women resulting from the breakdown of the data by the criterion vari-

The employee counts were large, even within the various fields, and significant chi
values resulted in some cases in which comparison of the distributions of men and wo-
owed little difference. The focus in examining the chi square tables was not on spe-
values, however, but on the ldentification of general patterns or trends.




Table 2. Women employees as a perc
student

entage of total employee populaticn within each category of
body size, by field

Pleld of | Size of Student Body overall | Chl | Level of

Specialization small medium large Percentage | Square | Significance
less than 16,000 {16,000-30,000 | more than 30,000

Engineering .03 01 .05 03 58.95 001
Physical Science| .06 L .08 06 22,95 001
Environmental

Seience .06 04 .08 .06 10.32 .01
Math .06 10 10 10 9,84 01
Social Science .23 AT 19 19 23,10 01
Life Science .22 AT 24 .20 243,01 001
Medical Science 22 16 .28 22 273.40 001
Pyschology .29 21 .28 .25 12,90 .01
All Fields .18 14 .18 16 196.62 .001

Y

g



maple 3. Percentage of distribution of

employees DYy Pres

women employees COM
tige ranking of department, DY field

pared 0 distribution of men

ield of restige Reklng |
Specialization Kigh mediun | oW Chi Square level of Significance
Engineering
Women 88 | .09 .03 79.22 .001
Men 571 29 4
Physical Sclence
Women 65 | .22 12 20,63 001
Nen 53 1 .29 18
Math
Women 56 | .16 .28 3,41 NS
len 55 | a8 .28
3ocial Science
Women 511 W15 .3 10,44 01
Men 06 |6 |38
uLfe Sclence
Women 63 | .19 17 172,42 ,001
Men 571 .19 .23
Psychology
Women 59 | .2 16 .10 NS
Nen 59 1 .2 15




