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Why are we here?
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Where are we?



The “scissors plot” summarizing these results 
reveals a relative scarcity of women physicists 

This is a problem for Physics… and STEM!

(USA)



(USA)



Causes for Concern  
[adapted from APS Women in Physics site   

http://www.aps.org/programs/women/reports/bestpractices/ ]

No effort to develop a sense of community or improve the climate.  Denial that such 
issues matter to people.

A sub-critical mass of female employees; premature departure of female employees.

Lack of investment in and/or promotion of female employees at all levels.  No visible 
leadership roles for female employees in the unit.

Isolation or marginalization of female employees. 

Derogatory comments about female employees to reduce their ability to bring about 
change (e.g.,  “difficult” or “troublemaker”).

A highly politicized climate where decision-making processes are not transparent. 

Inability on the part of senior female scientists or engineers to get sufficient 
laboratory space, research funding, or other resources needed to become leaders in 
their fields.

Strong support for more junior employees who are not in a position to drive change, 
but weak support for senior female employees who attempt to change the climate. 
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Who has access to 
professional resources?

no doubt also contributed to the increase. Some 
3000 women responded to the survey, representing
22% of the total and a significant increase over the
number answering the first two women-only surveys.

All three of the IUPAP surveys were conducted
by the Statistical Research Center of the American
Institute of Physics (AIP). In this article we report
on the third survey.2 About 75% of the responses
came from countries with a very high human devel-
opment index (HDI), a measure devised by the
United Nations Development Programme that
takes into account such things as life expectancy at
birth, income, and educational attainment.3 In our
analysis, we will distinguish between those coun-
tries and countries with HDIs other than very high.
Interesting differences exist between those two
groups. But the results we will present concerning
women in physics are independent of development
level.

Resources and responsibilities
It makes sense that if a scientist is without access to
resources needed to conduct research and dissemi-
nate results, his or her career will stall. Scientists
need many things, including access to graduate stu-
dents or employees to assist with research, clerical
support, research funding, and travel money. Until
the global survey, no study had documented
whether such resources are distributed equitably to
women and men in physics. Professional opportu-
nities—for example, giving an invited talk at a con-
ference—are also essential for a scientist’s career ad-
vancement. The survey explicitly asked about such
experiences, to establish whether they are equally
available to women and men.

Armed with the survey results, we examined
how family responsibilities impact women’s careers
in physics. The importance of familial obligations
may surprise some readers, but the cultural expec-
tation that women will take on most of the child care
and household responsibilities should not be over-
looked. Indeed, many researchers have docu-
mented how the results of cultural expectations 
vis-à-vis marriage and family affect the broad class
of US women faculty members. For example, one
well-cited study finds, among other things, that

mothers are 29% less likely to enter tenure-track
 positions than otherwise comparable women with-
out children.4 Furthermore, women who are full
professors are much less likely to be married with
children than are male full professors. Will the link
between family obligation and career hold for
physicists, and will it hold in other countries?

To address access to essential resources, the
global survey asked respondents if they had enough
of the following to do their research: funding, office
space, lab space, equipment, travel money, clerical
support, and employees or students. Table 1 gives
the percentages of yes answers. Even a quick glance
at the table reveals that in both the very highly
 developed and less developed countries, women
are less likely than men to report that they have
 adequate access to key resources.

The women who answered the survey tended to
be younger than the men. Could that age disparity
account for the difference in resources? After all,
younger scientists might be expected to have fewer
resources. If women work in different types of jobs,
that difference, too, could explain away the sex dif-
ference. A more sophisticated statistical analysis,
however, reveals that the sex-based difference in ac-
cess holds regardless of age or HDI and regardless of
whether the employment was at a university, govern-
ment, private-sector corporation, or other entity. In-
deed, except as otherwise stated, all the sex-based
differences we report in this article hold up even after
we control for age, HDI, and employment sector.

Table 2 illustrates the percentages of women
and men who reported participating in a variety of
experiences, many of which would serve to advance
almost any scientist’s career. The results reveal at
least a nominal sex difference for all cases, with
women less likely to have the experience than men.
However, when we checked to make sure that the
sex difference held across different ages, sectors of
employment, and HDI, we found that for four of the
experiences, variations were better explained by
age, HDI, or type of job than by gender. Those ex-
periences were advising undergraduates, serving
on either of two kinds of committee, and attending
a conference abroad. Under no circumstances were
women more likely than men to have any of the op-
portunities listed in the table.

Family affairs
Across cultures, women generally have the primary
responsibility for taking care of home and children.5

The Industrial Revolution may have liberated
women from the drudgery of household chores, but
women still spend more time on them than do men.6

Perhaps more significant—at least for those in the
academic world—is that studies of the careers of
faculty members across all disciplines4 and AIP’s
analyses of the first two global surveys of women
physicists document the effects of children on
women’s careers.7 So we turn again to the subject of
family responsibilities and examine whether their
effects are different for women and men.

When asked about which partner is responsible
for the majority of housework, the respondents to
the global survey gave answers that are consistent

48 February 2012 Physics Today www.physicstoday.org

Women in physics

Table 1. Percentage of respondents with access to key
resources.

Less developed 
countries

Very highly developed
countries

Women Men Women Men

Funding 34 51 52 60

Office space 64 74 72 77

Lab space 42 47 46 52

Equipment 42 49 58 64

Travel money 31 47 57 64

Clerical support 22 38 30 43

Employees or 
students

42 53 33 43
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Who has access to 
career-advancing experiences?

with cultural expectations and previous time-use
studies: Although many report that chores are
shared equally, women are more likely than men to
report that they do more of the housework than
their spouses or partners. That result holds even if
we limit the responses to households in which both
partners are employed, as shown in figure 1, or if
we consider only households in which the woman
makes more than her partner.

Our data also show that male physicists are
more likely to be married to someone who either
does not work outside the home or who earns less
than they do, and they are less likely to be married
to a spouse with a high level of education. Those
findings, too, are consistent with cultural expecta-
tions—it is more acceptable for men to marry some-
one of lower earning power.

Taken together, the survey results indicate that
if family responsibilities do affect physicists’ ca-
reers, they are more likely to affect women than
men. Why? Because when push comes to shove and
somebody needs to care for a sick child or family
member, it makes economic sense for the partner
who makes less money to take on that responsibility.
And for most men, that partner is someone else. 

Career progress
The Global Survey of Physicists revealed sex-based
differences in resources, professional opportunities,
and family responsibilities. Our analysis showed, as
might be expected, that physicists with relatively
poor access to key resources and career-advancing
opportunities reported that their careers progressed
more slowly than those of their colleagues with bet-
ter access. 

Family responsibilities, especially parenting,
have multiple and sometimes unexpected effects on
the careers of physicists. Those filling out the survey
were asked how their work or careers changed

when they became parents. By an almost two-to-one
margin, women were more likely than men to say
that becoming a parent significantly affected their
work in various ways. Women were most likely to
report changing their schedules, spending less time
at work, and becoming more efficient. Those find-
ings echo results from the first two IUPAP surveys,
in which women physicists reported that having
children forced them to became more efficient be-
cause they had to leave their laboratory or office in
time to pick up young children from child care.

The survey also asked respondents whether
their employers had assigned less challenging work
to them when they became parents. The majority of
physicists did not report a change. Still, women
were more likely than men to report being given less
challenging work, and the difference was statisti-
cally significant.

For many, parenting means career changes, but
does parenting slow overall career progress? And if
so, are men and women affected differently? AIP’s
analysis of the two earlier surveys showed that
when women compared themselves with others
who had completed their final degrees at about the
same time, women with children were more likely
to report relatively slow career progress.7 The third
global survey allows us to see if the effect of children
on a physicist’s career is different for women and
men. Figure 2 gives the survey results and shows
that women with children are the group most likely
to report that their careers progressed more slowly
than those of their colleagues. 

The group least likely to report that their ca-
reers stalled was men with children. That result may
come as a surprise. It is consistent, however, with
the findings of University of California researchers
Mary Ann Mason and Marc Goulden, who reported
that across the board, male faculty members with
children are the most likely to achieve tenure.4

www.physicstoday.org February 2012 Physics Today 49

Table 2. Percentage of respondents with career-advancing experiences.*

Less developed 
countries

Very highly developed 
countries

Women Men Women Men

Gave a talk at a conference as an invited speaker 51 67 58 73

Served on committees for grant agencies 22 37 26 36

Conducted research abroad 54 71 61 69

Acted as a boss or manager 38 53 46 61

Served as editor of a journal 16 24 11 19

Advised graduate students 63 77 58 70

Served on thesis or dissertation committees (not as an adviser) 52 66 37 52

Attended a conference abroad 75 81 83 87

Served on important committees at your institute or company 50 62 48 60

Served on an organizing committee for a conference in your field 48 59 48 55

Advised undergraduate students 82 84 69 74

*Rather than being a result of gender, the sex-based differences evident in this table could, in principle, be explained by such variables as
age, level of a country’s development, or type of job. We checked for those three possibilities and found that for the four items high-
lighted in red, the male–female discrepancy was better explained by age, human development index, or employment differences. For all
the other items, however, sex difference provided an appropriate explanation.
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Implicit Bias and its
Impacts on STEM



Implicit Bias

• We are all (women and 
men) prone to 
unintentional bias

Think not? try the Implicit 
Associations Test at
https://
implicit.harvard.edu/
implicit/demo

• This affects affects 
many decisions we 
make in the course of 
our professional dutiesThe Gender Equity Project, 

Virginia Valian 
www.hunter.cuny.edu/
genderequity/ 



Slide from: The Gender Equity Project, 
 Virginia Valian  2006

Has time cured this?  Alas no...  see  Moss-Racusin et al., PNAS 12111286109 (2012). 
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Our beliefs about pre-requisites for success are part of the problem:
Leslie et al., (2015) Science 346 (6129) 262-265.

% US PhDs 
in field 
who are 
women

Greater prevalence of belief
that special talent/brilliance
Is required for success
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Mason, Stacy, and Goulden, 2004;  Data on UC faculty, ages 30-50

Everybody is Very Busy 
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Mason and Goulden’s criterion of achieving tenure
is more objective than the subjective responses to
the global survey. But the subjective testimony we
used holds across all countries and types of employ-
ment sectors. 

Children have a demonstrated effect on career
progress. Conversely, it is likely that career choices
influence how people think and act when family life
is at issue. The two earlier, women-only surveys
suggest that some women, particularly more senior

women, deliberately chose not to marry or not to
have children so that they could focus on physics.
So for the third survey, we asked respondents about
how their careers affected their decisions about
 marriage and children. Again, consistent with cul-
tural expectations, women were more likely than
men to say that their careers affected decisions
about family life. 

Testimony reflects reality
The global survey follows a body of work that has
examined the importance to career success of access
to resources and opportunities. The survey found
that women are less likely than men to report  access
to various resources and opportunities that would
be helpful in advancing a scientific career. It also
confirmed, consistent with cultural norms, that men
are more likely than women to have a spouse who
will shoulder the burden of housework. We noted
the cultural expectation that women are responsible
for child care and documented survey  results show-
ing that parenting affects the careers of women
more than it does the careers of men. 

Admittedly, our results are derived from the
testimony of survey respondents, and it is conceiv-
able that the sex differences we have found exist not
because women are treated differently but because
they differ from men in their expectations about
work. However, the results reported here will come
as no surprise to the researchers who have already
found that resources, opportunities, and family re-
sponsibilities affect women’s careers.4,6 We believe
the results reflect an underlying reality of disadvan-
tage—not differing work expectations—and that all
the sex-based differences documented here ad-
versely affect the careers of women physicists.

The low representation of women in physics is
a problem the community needs to address, but the
community also needs to address inequities in ac-
cess to resources and opportunities. Cultural expec-
tations about home and family also inhibit the
progress of women physicists; those, of course, are
much more difficult to change. Nonetheless, we
look forward to a future in which science truly
means science for all. 
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Figure 1. The majority of housework is more likely to be done by
women than by men. The results shown here were derived from the
responses to a global survey conducted by the American Institute of
Physics and filled out by almost 15 000 physicists. To generate this
graph we disregarded the responses of those physicists whose spouse
or partner was not employed. The disproportionate burden of house-
work on women holds independent of level of development of the
 respondent’s country.

Figure 2. Having children tends to slow the career progress of women
physicists but not that of their male counterparts. To generate the data
that produced this graph, a global survey analyzed responses from
some 15 000 physicists to compare their career progress with that of
their colleagues.
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Leaks in the Pipeline: PhD to Tenure Track Position 

Mason, Stacy, and Goulden, 2004;  Data from NSF Survey of Doctorate Recipients 1981-1995

For each year after the PhD, Married Men 
with Children under 6 are 50% more likely 
to enter a tenure track position than are 
Married Women with Children under 6



AIP Global
Survey of 
Physicists 
2012

What  
is the
career 
impact
of having
children?

Mason and Goulden’s criterion of achieving tenure
is more objective than the subjective responses to
the global survey. But the subjective testimony we
used holds across all countries and types of employ-
ment sectors. 

Children have a demonstrated effect on career
progress. Conversely, it is likely that career choices
influence how people think and act when family life
is at issue. The two earlier, women-only surveys
suggest that some women, particularly more senior

women, deliberately chose not to marry or not to
have children so that they could focus on physics.
So for the third survey, we asked respondents about
how their careers affected their decisions about
 marriage and children. Again, consistent with cul-
tural expectations, women were more likely than
men to say that their careers affected decisions
about family life. 

Testimony reflects reality
The global survey follows a body of work that has
examined the importance to career success of access
to resources and opportunities. The survey found
that women are less likely than men to report  access
to various resources and opportunities that would
be helpful in advancing a scientific career. It also
confirmed, consistent with cultural norms, that men
are more likely than women to have a spouse who
will shoulder the burden of housework. We noted
the cultural expectation that women are responsible
for child care and documented survey  results show-
ing that parenting affects the careers of women
more than it does the careers of men. 

Admittedly, our results are derived from the
testimony of survey respondents, and it is conceiv-
able that the sex differences we have found exist not
because women are treated differently but because
they differ from men in their expectations about
work. However, the results reported here will come
as no surprise to the researchers who have already
found that resources, opportunities, and family re-
sponsibilities affect women’s careers.4,6 We believe
the results reflect an underlying reality of disadvan-
tage—not differing work expectations—and that all
the sex-based differences documented here ad-
versely affect the careers of women physicists.

The low representation of women in physics is
a problem the community needs to address, but the
community also needs to address inequities in ac-
cess to resources and opportunities. Cultural expec-
tations about home and family also inhibit the
progress of women physicists; those, of course, are
much more difficult to change. Nonetheless, we
look forward to a future in which science truly
means science for all. 
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Figure 1. The majority of housework is more likely to be done by
women than by men. The results shown here were derived from the
responses to a global survey conducted by the American Institute of
Physics and filled out by almost 15 000 physicists. To generate this
graph we disregarded the responses of those physicists whose spouse
or partner was not employed. The disproportionate burden of house-
work on women holds independent of level of development of the
 respondent’s country.

Figure 2. Having children tends to slow the career progress of women
physicists but not that of their male counterparts. To generate the data
that produced this graph, a global survey analyzed responses from
some 15 000 physicists to compare their career progress with that of
their colleagues.
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The number of women studying and practising science has risen sharply, but women are 
disproportionately driven away from scientific careers.

“At least part of the lack of 
applications is due to the fact 
that women look at these 
careers and don’t see people 
like themselves.” 

Hannah Valantine, 
Stanford University
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WOMEN IN SCIENCE:
MANY HURDLES AHEAD

US FEMALE DOCTORAL RECIPIENTS IN SCIENCE AND ENGINEERING FEMALE DOCTORAL RECIPIENTS IN SCIENCE IN EUROPE (2006)

“The plan to have children in the future, 
or already having them, is responsible 
for an enormous drop-off in the women 
who apply for tenure-track jobs.” 

Wendy Williams, Cornell University
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GRADUATE SCHOOL
The fraction of women gaining doctorates in science has more than doubled in the United States since 1980 and is now nearing equity. In some 
European countries, women outnumber men in science degrees but there is significant variation between nations and fields.

POSTGRADUATE POSITIONS
A 2009 survey of postdoctoral fellows at the University of California showed that women who had children or planned to have them 
were more likely to consider leaving research.

EARLY CAREER
Female representation among science and engineering faculty members in the United States has lagged behind gains in graduate education, in 
part because many women do not apply for tenure-track jobs. But women who do apply are more likely than men to receive interviews and offers.

RISING IN THE RANKS
A study of US science departments showed that women were more successful than men in gaining tenure between 2002 and 2004. 
In Europe as in the United States, the gender gap is greater among senior than among junior faculty members.
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Negotiation
Women Don’t Ask: Negotiation and the Gender Divide (Linda Babcock & Sarah Laschever, 2003)

• Women avoid negotiation because they are
- unsure what they “deserve”; fear asking too much
- worried about harm to relationships
- less optimistic about benefits of negotiation
- not confident of their negotiation skills
- relatively risk-averse

• When they do negotiate, women 
✴ ask for less -- and therefore receive less
✴ use “interest-based” negotiation approach, focused on 
underlying needs/motives rather than narrow concrete goals 
(Getting to Yes: Negotiating Agreement Without Giving In, Roger Fisher & William Ury, 1990)

• We will work on this!
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Gender and 
Power Structures
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Entering into Leadership

• Senior STEM women are relatively rare 
• Less access to resources
• Smaller networks

•Constraints on seeing self as potential leader
• Pioneers may lack time to reflect
• Imposter syndrome

•Others may not recognize her potential
• Self-similar mentoring
• Status quo is taken as normative
•Nature of the “leap” into leadership
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Encountering Gendered Expectations

• Redoubled scrutiny due to minoritized status

• Visionary, decisive, focused style both heralds 
change and counters cultural norms … leading 
to additional resistance 

• To head off aggressive challenges, emphasize:
• Rules / Roles
• Relationships
• Reputation
• Relatability
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• Current context:  
– Women’s participation rate as scientists and leaders in 

physics (and other STEM fields) remains low compared 
to that of men.

– Social Science research reveals numerous causes:  family 
responsibilities, dual-career issues, implicit bias, 
negotiation skills, isolation...

• The sessions you will participate in during this ICTP 
workshop will identify solutions that can make a 
difference — and equip you with skills to help you 
advance in your career.

• Let’s start working together!

Your Charge: Promote Change
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Resources:
AIP Statistical Research Center:  www.aip.org/statistics/
American Physical Society

Gender Equity Report: www.aps.org/programs/women/workshops/gender-equity/
Best Practices: http://www.aps.org/programs/women/reports/bestpractices/
C-LGBT Report: go.aps.org/lgbtphysics

Faculty Family Friendly Edge: ucfamilyedge.berkeley.edu/
Gender Equity Project:  www.hunter.cuny.edu/genderequity/
Implicit Associations Test https://implicit.harvard.edu/implicit/demo
lgbt+physicists

Website, with Out and Ally lists lgbtphysicists.org
Best Practices Guide:  https://arxiv.org/abs/1804.08406

NSF ADVANCE

Portal Website: www.portal.advance.vt.edu/
Michigan State’s ADAPP-ADVANCE Project: www.adapp-advance.msu.edu/
StratEGIC Gender Equity Toolkit: www.colorado.edu/eer/research/strategic.html

WISELI Guide to Inclusive Hiring: http://wiseli.engr.wisc.edu/searchguidebooks.php
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Books:
• L. Babcock and S. Laschever [negotiation],  Women Don’t Ask and  Ask For It
• S.E. Page [diversity and teams]  The Difference
• C. Steele [stereotype threat]  Whistling Vivaldi
• J. Williams & R. Dempsey [patterns of bias] What Works for Women at Work
• E. Ideal & R. Meharchand, eds. [women role models in STEM] Blazing the Trail
• T. Wilson [conscious & unconscious mental processes] Strangers to Ourselves
• J.S. Antony & A.M. Cauce & D.E. Shalala Challenges in Higher Education Leadership
• C. Rennison & A. Bonomi Women Leading Change in Academia

Articles:
• Nature special issue: Vol. 495, 7 March 2013
• Inside Higher Ed, column: Mend The Gap [E.H. Simmons]
• Inside Higher Ed, column: Mentoring 101 [Kerry Ann Rockquemore]

Organizations:
• National Center for Faculty Development & Diversity http://www.facultydiversity.org
• MentorNet http://mentornet.org
• National Society of Black Physicists http://nsbp.org
• National Society of Hispanic Physicists http://www.hispanicphysicists.org
• SACNAS http://sacnas.org

More Resources:


