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There is no way that one short article can bring together the large
amount of data which has been accumulated in reference to the educa-
tion and employment of women, either in general or in the biosciences
in particular. This is because the material available arises from many
disciplines; hence an understanding of the situation of women in science
necessitates an interdisciplinary approach. The synthesis here is there-
fore but one of many possible combinations and permutations, akin to
the writing of several short field review articles simultaneously with
the many choices each alone would have required, compounded by the
number of contributing disciplines. Nonetheless, it seems advantageous
and appropriate to attempt the task as a first step towards increasing an
appreciation of the needs and constraints which have hindered or pre-
vented the optimal participation of women in the sciences and the full ex-
pression of their capabilities.

Some researchers have identified particular points in the educational
progression which are most likely to be associated with attrition of girls
and young women from the pursuit of science. In the early years, lack
of encouragement of girls to take mathematics courses can be shown to
have far-reaching effects on subsequent participation in or enjoyment of
science studies. At all levels, fewer girls than boys proceed to the next
step of schooling (junior high to high school, high school to college, etc.)
(1) in spite of the fact that girls consistently receive better grades than
boys at all levels (2). At the college level, when greater focusing on
careers occurs and comes into closer alignment with perceptions of one's
talents and interests, young women regularly find themselves caught be-
tween the cross-pressures of marriage and career. While society ex-
pects men to have a career whether or not they marry, it also expects
women to marry whether or not they have a career. Such expectations
make career assessment both difficult and confusing. In addition, on
most college campuses, there are relatively few adult women role models
through whom the young woman can glimpse the realities of and possibili-
ties for non-biological achievement. Not only are there fewer women
faculty, but they are predominantly in lower level positions where there
are fewer opportunities to gain esteem for their professional accomplish-
ments. Studies have shown that women who graduate from women's col-
leges are more likely to proceed to post-college career achievement or
to earn a doctorate in any field including the biosciences than are women
who graduate from coeducational institutions (3,4). One of the chief rea-
sons for this is found in the women faculty/women student ratio which is
strongly and positively correlated with future achievement of women
graduates. These data have been widely interpreted as a statistical con-
firmation of the role model theory, and serve as a basis for encouraging
the affirmation of women in both undergraduate and graduate environments.
As is the case for women students, the higher the level of education, the
fewer the number of women faculty and administrators.

Many hurdles have thus already been crossed by the young woman
who has completed college and gained admission to a graduate program.
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This is particularly true of women who enter the sciences for, as
Perrucci has pointed out, career identity and male sex role identity
are most strongly linked in the sciences (5). Keller (6) uses the lan-
guage of scientists to illustrate this linkage:

To the extent that analytic thought is conceived as
""male'" thought, to the extent that we characterize
the natural sciences as the '"hard" sciences, to the
extent that the procedure of science is to "attack"
problems, and its goal, since Bacon, has been to
""conquer' or '""master' nature, a woman in science
must in some way feel alien.

That alien feeling may be ameliorated in part through the presence of
achieving women role models and through the establishment of colleague
bonds in the academic environment. The importance and critical nature
of a significant mentor-mentee relationship has been reviewed by Robin
with respect to men (7). That such relationships are also critical for
women emerges from the statistical data of Holmstrom and Holmstrom
(8). In a study of 300, 000 graduate students, the Holmstroms found that
more women than men stated they have considered withdrawing from
graduate school. This finding was not correlated with their academic
performance either in college or in graduate school. It was not corre-
lated with family pressures: fewer women than men were married and
had children, and more men than women reported that pressure from
their spouse might be a deterrent to completion of graduate studies. Nor
was it correlated with financial problems. Rather the Holmstrom study
found strong correlations between overall ratings of satisfaction with
every aspect of graduate school and close interaction with faculty mem-
bers: lack of faculty availability and negative faculty attitudes were re-
lated to the woman student's consideration of withdrawal from graduate
school and her ambivalence. Further, in this study, men graduate stu-
dents more than women thought that the female students in their depart-
ment were less dedicated than the males, thereby adding peer disappro-
bation to the already negative ambience.

Thus it can be seen that there are socio-cultural and psychological
barriers to women as well as structural and pragmatic ones. Yet there
are women who manage to complete their doctoral degrees and go on to
the next hurdle, professional employment. Those who go the route of
the postdoctoral fellowship are very few indeed, only 2-3% of such fellow-
ships being awarded to American women. Upon the most cursory glance
at the principal publication on postdoctoral study, The Invisible University,
(9) it is evident that the report is written exclusively by and for men. By
this time the ''climate of unexpectation' articulated by Dr. Mary Bunting
of Princeton has become full-blown.

It is from such a climate and throughout such an educational process
that women physiologists emerge, some 67 or 19% of the physiology doc-
torates in 1973 (10). Over a ten year time span, Astin has shown that
91% of women with doctorates work, 81% of them full time (11). And from
National Science Foundation data (12) it is learned that the kinds of em-
ployment women bio-scientists enter and their relative distribution within
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these areas are similar to those for men, with most scientists located
in educational institutions. More men than women are in industrial
positions (11% men, 4% women) and more women than men are unem-
ployed and seeking employment (8% women, 2% men). In an extensive
study of women and men science graduates from the University of Michi-
gan (13), it was concluded that women with new doctorates experience
greater difficulty than men in acquiring satisfactory positions, a finding
particularly true of married women with Ph.D's. This is due in part
to the fact that a woman Ph.D. is more likely to have a Ph.D. husband
than is a man Ph.D. to have a Ph.D. wife; thus the problems of finding
satisfactory employment for two people simultaneously affect women
Ph.D.'s more than men. Further, opportunities for creative part-time
employment for one or both spouses are difficult to find and generally
discouraged by the nature of the prevalent reward systems.

Yet even when women and men academic professionals are matched
for a combination of measures of productivity, level of academic attain-
ment, demographic characteristics and the like, the reward system does
not operate the same for women and for men. Members of the Berkeley
Department of Statistics have analyzed the salaries of more than 60, 000
women and men faculty located at 78 universities, 168 four-year colleges,
and 57 two-year colleges. Using regression on 25 predictor variables
and comparing the estimated salary of a man and a woman of the same
ability and performance, they found that women tend to be paid less by
about $1500 annually on the average, and often the discrepancy is greater.
The salary difference is more pronounced in the research universities,
in the biological and physical sciences, and at the higher levels. The
authors state: '"Recalling the very good fit of the multilinear regression
equations to the actual salary, as evidenced by the high R2, we must con-
clude that there is sex discrimination in faculty salaries...'(14). A
simpler measure of affirmation may be found in the membership roster
of the American Physiological Society: while some 84% of doctorates in
physiology are held by men, 93% of the Society's members are men.

A few years ago, personal accounts of discrimination were discounted
as evidence for what has since been shown, through research, to exist.
Today, in the midst of the data which document the difficulties, such
anecdotal material may once again be helpful, this time to attest to the
possibilities, productivity and satisfaction which can occur when women
are admitted as full partners into the scientific community. Several
examples follow, taken from the New York Academy of Sciences Symposium
on Women in Science (15).

"To work outside my home in a liberated profession (architecture)

implies extra effort but never a sacrifice, since this is what I want

to do. If I could start all over again, my choice would be the same
.." - Gretchen Minnhaar

"My husband is man enough not to be threatened by his wife's aware-

ness of electrons; indeed he takes for granted that her interest in

them can be just as deep as his in differential geometry, without

its adversely affecting her femininity nor disqualifying her for her

role of wife and mother. Clearly his attitude and encouragement

have played a key role in making possible the life I lead."-Betsy Ancker-
Johnson



"I have been completely happy and content with everything I have
been doing these last four and one-half years as a professor of
electrical engineering - directing a fairly extensive research group
of graduate students, teaching graduate courses, running the re-
search seminar, doing service around MIT, and so on. Very re-
cently a new opportunity presented itself: becoming associate de-
partment head of Electrical Engineering...... My marriage has
been an exceedingly happy ons. My husband (a physicist) is deeply
interested and supportive of my career, and my children have also
been raised to enjoy the benefits of a working mother...... I do not
feel any conflict of interest between family and career, since I al-
ways think of them as an integrated package.' - Mildred Dresselhaus






