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©2004 Paul Dlugokencky (aDailyCartoon.com) for APS News
At the February Executive Board meeting, for the first time in APS history the
presidential gavel passed from one woman to another. Shown here in an artist’s
rendering (based on a photograph taken by Michael Lubell), 2003 President
Myriam Sarachik (right) hands the gavel to 2004 President Helen Quinn. Sarachik
will deliver her retiring presidential address at the April meeting in Denver.
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Women in Science --Present and Future
One Woman's Viewpoint

Disclaimers

I want to start with an apology --this talk is pure opinion, it contains no science
2nd very little solid information. I hope however that it can be useful to you despite
that, as it may contain some useful insights on how to get from the current situation
to a future in which no-one would consider giving a talk with the title "Women in
Science" any more than they would now consider a talk titled "Men in Science" . The
wery fact that I am asked to give such a talk, and that all of you find it interesting
%o attend such a talk, implies that the present situation for women in science is
mot ideal. In my ideal future opportunity for women to have successful careers in
211 areas of science would be comparable to the same opportunities for men, today
in many areas of science and in many areas of the world that is not the case. Given
the name of the organization sponsoring this symposium I think I can assume that we
2re agreed that this is a desirable future, and not spend any time Discussing that
assumption.

As I go through this talk please remember that I do not know enough to know what is
the situation in Japan on many of the issues I will touch upon. I do not assume it
is all bad, nor that it is all good. I will mention the issues that I think are important
and you can decide for yourselves which of these are issues that need attention in
Z2pan. Beyond that you need to decide which are the issues where you have some possible
p=ths to make progress, and which you cannot, as yet begin to tackle. My purpose here
is simply to raise these issues as a starting point for more discussion.

Introduction

Let me begin by telling you a little about myself. I am a physicist, but in my life
< have many roles: wife, mother, daughter caring for an aging father, as well as teacher,
Tesearcher, and currently President of the American Physical Society. My most recent
2ddition to this list is the role of grandmother. All of these roles are important
fome. All require time, attention and energy to fulfill themwell. But why do I mention
211 of this? I mention it because, at least a part of the barriers to successful careers
f£or women are inextricably entangled with the other roles that women play in society,
2nd in their homes. One must acknowledge and accommodate these other roles before
ome truly has equity in opportunity in the working world. This is as true for women
entering any other demanding career as it is for women in science, and so much of
w=at I want to speak about today is not specific to science careers. I will come back
Zater to talk about the more specifically science-oriented Issues towards the end
of this talk.

In every society there are gender-differences in the generally-accepted roles of men
2nd women. Some small part of this, associated with child-bearing, is biologically
Setermined. Much is simply societal conventions. Not only are roles different but
21so the norms of socially acceptable behavior for men and women, and for boys and
girls, are often quite different. Both of these facts have a role to play in the question
of career possibilities. I do not subscribe to the idea that we simply need to erase
211 gender-based role differentiation to achieve equity in careers, but because that
solution is probably neither achievable, nor, for the most part, desirable. I do,
Sowever, think it is important that gender roles are flexible and that a broad range
©f choices about individual style are acceptable both for men and for women.

There may indeed be some gender-based differences in behavior in any society, in that
the typical behavior of men and of women on any particular measure may be different.
Sowever there are naturally very broad ranges within each gender, so many females
£211 into what would usually be thought of as the male range, and likewise many males
211 in the range usually typified as female. Gender stereotyping can be very harmful



son alone it should be avoided wherever possible.
Furthermore, gender stereotyping is one of the barriers to equal employment
opportunity. Employers and possible mentors will make gender-based choices about who
is best f£it for a certain job or whether they will advise a mentee to move forward
in some way when they let gender-stereotypes rule their thinking. Hence while I think
that it is unrealistic to try to createa society that is totally devoid of gender-based
role differences I do think much effort should be directed to

ensure that gender-roles are as flexible as possible and that decisions based on gender
stereotypes are an unacceptable way to decide employee advancement.

to such individuals, and for that rea

In my ideal future both women and men have some choices about what roles they play.
both in the career world and in their homes and communities. Employer expectations
and policies would take into account the fact that employees have responsibilities
beyond their work with policies that are flexible enough to accommodate the needs
that arise from these external demands. In the US for example paid sick leave for
employees now includes the option of sick leave to care for a child or parent as well
as for when the individual employee ig sick. Both male and female new parents can
take parental leave to care for a new-born child. Other factors that make work and
non-work responsibilities compatible include the availability of good day care for
children, care options for the elderly, £lexible store hours to allow evening shopping,
flexible work schedules where possible. (In the dot-com boom in Silicon Valley
companies competed for employees by competing to provide better services to support
their non-working needs, such as a "yalet" service to take clothes to the cleaners
or laundry and return them when clean to the employees' work place.) These issues
play a larger role for women than for men in any society where the fraction of these
--other responsibilities'’ carried by the women is large compared to that carried

by men.

Even given a society that is £ lexible about gender roles and provides flexible services
to support workers other needs, it is also important for a woman who wishes to have
any serious career, and be married too, to have a spouse who supports that goal. (of
course, this is just as true for any man, but historically it has been assumed that
women will support their husband's career without the converse assumption necessarily
being true.) A serious career, such as any career in science, will demand a serious
commitment of time and deep concentration, and probably some work-related travel.
To engage in such a career when married to a spouse that does not value and support
t+hat commitment is very challenging and probably dooms either the career or the
marriage (or both) to failure (or, at best, to mediocrity).

Now I have to admit that we 1live in a world that is very far from my ideal. I know
of no society that is free of gender-stereotyping. It pervades the expectations of
parents for their children, of teachers for their students, and of employers for their
employees. I doubt that we will ever be entirely without it. The best I can advise
is that we should all work be aware of it and of its impacts and to create some
counter-pressures. We can work to reduce its scope. We need to pay particular attention
to our education systems, and to employment practices. Within our professional
organizations we need to discuss these issues. We need to work first to ensure that
the view that gender discrimination is unacceptable is widely held, and second to
minimize the impacts of societal gender-stereotyping on careers within our

professions.

1 will turn now to some examples of things that can help in this respect.

Education

Children readily absorb stereotypes. My own daughter, at age four, told me that women
are nurses and men are doctors, despite the fact that her pediatrician, the doctor
she saw most often, was a woman. I think she got the idea from picture books! US
educators now work hard to avoid such stereotypes in the pictures in school books,
but it is not an easy task. As you present the history of science, or just introduce
its great ideas, you find yourself again and again mentioning famous men. You have
to work a little harder to f£ind the women who contributed, because at the time they
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were not given much credit for their work, and indeed there were relatively few women
in any profession a century ago.

But it is not just the text book that we have to work with. Since gender-stereotyping
runs deep, it will be part of the unconscious behavior of teachers unless there is
explicit discussion of it, and of ways to avoid it in the professional training of
teachers, and in their on-going professional development. In the US it is found that
teachers in a mixed-gender classroom ask for responses from boys much more often than
they do from girls. Nor is this just because of their bias, it helps keep the classroom
running smoothly. Girls tend not to disrupt the classroom as much as boys do when
they are ignored by the teacher. I cannot say whether this in itself reflects some
earlier gender differences in their up-bringing or is in fact due to intrinsic
behavioral differences. Indeed I do not think there's ever a clean separation of
""nature” and "nurture" in these things. The point is not to insist that there are
=20 gender differences, the point is to insist that whatever gender differences may
Exist are not allowed to lead to gender-based differences in opportunity.

¥ho decides on teacher training? How do societies begin to challenge the status quo?
I know a little about the dynamics of these things in the US, and it is quite complex.
I am sure it is different in each country. Some of what drives this is the impact
of vocal minorities. If you as professionals feel that there are aspects of Japan's
sducation system and the ways in which it treats girls and boys differently, and that
these differences impact the choices of girls about science careers then this is an
2rea that merits attention just as much as working conditions within the profession
do.

This same issue continues at the college level. Do Professors treat male and female
stuodents equally well? Do they allow their assessment of students to be biased by
sender-related behavioral differences? A female student may be more reticent about
2sking or responding to questions than her male classmates because of different
culturally-enforced behavior patterns for males and females. Are the young women given
spportunities to demonstrate their knowledge, to engage in experiments, to be in conrol
of small group projects in the same way the young men are. In an institute where all
the faculty are male and the only adult females are lower level staff what efforts
=re made to ensure that female students see female role models and are encouraged
0 pursue their chosen science profession?

Early career years

Zven once a student receives a Ph.D. degree the path to a secure position and to
Tecognition in their field is not a straightforward one. This is true for everyone,
ot an effort should be made to ensure that it is not more difficult a path for women
than for men. A system for mentoring young scientists exists in almost every
“astitution, but it is often not a formalized system and so is not clearly visible
o those who need it but are not adopted into it by a senior researcher. One way
o overcome gender-bias is to make this system more explicit and thus to ensure that
&very young researcher is given mentoring and career support. In the current uneven
situation it is very useful for any institution to have a "Women in Science" group
that provides regular gatherings with a program that includes career advice and
=etworking opportunities for young women scientists. Given the imbalance of numbers
of women in different areas of science special care needs to be taken so that women
= all fields feel that this group is useful for them. (I seldom go to meetings of
=y local chapter of the Association of Women in Science because it is so dominated
=¥ the biosciences that I feel like an intruder there --it takes careful planning
o have some events that are oriented to the physicists and engineers, of whom there
2re fewer, when most of the members of the group are in the biosciences.)

Mentoring does not help if decisions on funding support and appointments are made
with a gender bias. A study in Sweden, which you might have thought was a relatively
sender-equal society, showed that research grant funding of the same proposal was
more likely if the name on the proposal was that of a man and less likely if it was



a woman! Even in those sciences where women are equally represented at the Ph.D. level
the path to high level positions seems still to favor the males in most of the world.

Part of this is that productivity of female researchers in their early years is affected
by the societal factors I mentioned at the beginning, they are carrying, for the most
part, a larger set of responsibilities for things outside their research, than do
the men. So here the path to equal opportunity requires that employers recognize these
differences in judging the capabilities of job candidates. If there is a time-line
to a promotion decision what happens to that time-line when a woman has a child? Is
there good support, day-care, flexibility in work schedule, options for part time
appointments to accommodate those who have children? I was very fortunate to be in
a place with good child care available on campus, and with a flexible policy of maternal
leave, when my children were born. I think I was probably the first woman to avail
myself of a newly introduced leave policy at Harvard University, I took leave of absence
from the teaching half of my job and continued to do the

research half in the semester when my son was born. My three year old daughter was
in day care ten minutes from my office, and my infant son came with me to work and
T worked when he slept (Fortunately he slept a lot.)

Employers and employment law

One of the vital elements of equality for women in careers is that they have legal
status and avenues to complain when they are not treated well. Within a university
there should be clearly defined policies of equal opportunity and against any form
of sexual or gender-based harassment. The tasks asked of employees at a given job
level should be the same for men and women --don't ask your female graduate student
to make your coffee, just as you would not ask your male student to mend your shoes.
Sexual harassment makes a workplace untenable for women and can be used by some men
as a way to keep women from competing with them, it must not be tolerated, and women
(and men) who suffer from it must have a clear path available to them to complain
and have their complaint investigated in a way that does not further demean them.
(One of the most egregious forms of sexual harassment, which means any unwanted sexual
attention, in a University is where a faculty member takes advantage of that position
to harass a student. Universities need clear policies and sanctions that ensure that

this is not a problem. )

I do not know what the status of any of these things is in Japanese law. I do know
that in the US the situation of women in the workplace has improved significantly
once such laws and policies became widespread.

Professional Socleties

I want to spend a little time on the role of professional societies.

My own profession of physics is one of those where women are a minority world wide.
In the US the fraction of women in physics in my age group is around 2%, whereas among
recant Ph. D's it is closing in on 15%. Compare that to biosciences, where I believe
the pool of applicants for graduate school is dominated by women, and they receive
roughly half of all Ph.D.s in recent years. These numbers certainly say that the
biosciences do better in attracting young women to the profession than physics does.
T do not think even in bioscience professions there is career equity, but I do think
that the work of achieving career equity is even harder when women are a small minority.
The American Physical Society has for many years had a group called " "~ the Committee
on the Status of Women in Physics''. It is the job of this committee to try to understand
what creates barriers for women at all stages of the path to a successful career in
physics and to find ways to reduce those barriers.

One of the most interesting activities has been a program whereby a panel of senior
women physicist would visit any department where they were invited to advise that
department on what the climate was for women within it, and how to improve that climate.
The interesting fact that comes out of these visits is that most of the suggested
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changes were not specific to women --they improved the climate --by which I mean the
conditions of life -- for everyone. In a department where people are treated well,
women are confident they can succeed and they do. In a department where people are
not treated well, it seems that women are more likely than men to say "this is not
what I want" and to leave, whereas men are more likely to say "this is what I have
to put up with in this career" and stick it out. Both men and women leave science
careers when they feel ill-treated, but the effect is larger for women, particularly
in fields where there are small numbers of them to start with, such as Physics.

Another effort of this committee was to produce and distribute to high schools a booklet
entitled " "Physics in your Future". There was not a word about gender in this booklet,
Dut it had many pictures and short biographies of young physicists at work, and all
of them were women. Students noticed that.

The professional societies can influence science department practices in many more
subtle ways. At APS we run an annual Department Chairs meeting, and, together with
A2PT (the American Association of Physics Teachers), we run an annual meeting for
zew faculty. In both these meetings there are opportunities to influence attitudes
2nd behaviors within the university or college classroom and department. They provide
2 forum where faculty members can discuss issues related to physics education, and
2t the same time we, as a society, can introduce topics into the discusion that we
think should be there. Discussion of gender issues in education is one issue that
we regularly bring to the table.

The professional society can also be a role model by ensuring that its own leadership
includes women at all levels. Nomination committees need to be regularly reminded
t2 include viable women candidates in elections for society office, starting with
the lower level committees and thus developing women as well as men who will be viable
candidates for leadership positions in the future. If the society gives awards and
grizes it should try to ensure that eligible women get nominated for these in fair
groportion to their presence in the society. APS is far from perfect on these all
fronts, but we are aware that they matter and that we need to keep making the effort
T2 do better. If the Executive Board or Council forgets this, the Committee on the
Status of Women in Physics is there to remind them.

Final Comments

¥y title mentions "present and future". I have talked a little about an ideal future.
I have suggested various strategies that can move us closer to that future. I think
that the very existence of the group that set up this meeting is a step in the right
Zirection. You will see opportunities and find ways to act, in small ways and large,
that makes some differences. Sociological change comes gradually. It comes faster
w=en it has champions, so find people who are wvisible who will push issues forward
for you. Do not put all your efforts into a single issue, but do not take on so many
that you are effective on none of them. Find allies outside of science when the issue
L= broader than science alone. Above all have patience, nothing will happen overnight.
Szt I do believe change in the direction of greater equity for women and a man in
careers is inevitable, as more and more women choose to have lifelong careers. I
S2ope my comments help you find some ways to speed up the arrival of that

Change for science careers in Japan.
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