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C H A P T E R  1

Introduction

If we’re going to out-innovate and out-educate the rest of the
world, we’ve got to open doors for everyone. We need all hands on
deck, and that means clearing hurdles for women and girls as they

navigate careers in science, technology, engineering, and math.

– First Lady Michelle Obama, September 26, 2011

Are women kicking butt in computer science? Consider these statistics… 

56% of 2013 Advanced Placement test-takers in the United States
were female. Yet, only 19% of the Advanced Placement computer
science test-takers were female.1

57% of 2012 undergraduate degrees in the United States went to
women. Yet, according to National Science Foundation (NSF)
and Taulbee reports respectively, only 18%2 and 14%3 of com-
puter science undergraduate degree recipients were female; a
huge decline since their peak of 37% in 1984. 

57% of 2013 professional occupations in the United States are
held by women. Yet, women hold only 26% of computing occu-
pations.4

This persistent under representation of women in computing has gained
the attention of parents, employers, educators, and researchers for many
years. Yet, it is clear that the participation of women in computing has
shown little progress in spite of numerous studies, reports and recom-
mendations on the topic. Some might say the reasons for the situation
remain a mystery.

At Carnegie Mellon University we do not believe that the situation is
either so mysterious or such an intractable problem. 

Women are kicking butt in computer science in some environments. The per-
centage of women enrolling and graduating in computer science (CS) at
Carnegie Mellon has exceeded national averages for many years. Indeed,
the school hit the news in fall 2014 when an unprecedented 40+% new
women entered the CS major.5 But Carnegie Mellon is not alone—some
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other institutions have also had success in addressing the gender gap.
Harvey Mudd College, for example, has gone from 10% women in CS in
2006, the year Maria Klawe took over as college president, to 40%
women in CS by 2012. A few other schools, while not always hitting the
headlines like Harvey Mudd and Carnegie Mellon, are joining the list of
schools who are investing in cultural change. While schools like Harvey
Mudd and Carnegie Mellon may be quite different, and have different
approaches, they share some straightforward practices that have proven
to be successful: they pay attention to the situation, they assess which
interventions will work in their particular environments, they have insti-
tutional and financial support, and they have multiple-levels of com-
mitment. They are living proof that—as Carnegie Mellon CS professor
Lenore Blum says—“it’s not rocket science!” 

This book seeks to answer the question “how have schools like Carnegie Mellon
been so successful?” especially when the participation of women in CS nation-
wide has remained dismally low. 

Here we focus on the Carnegie Mellon story as an example of one
approach that works well for sustaining and graduating a community of
women in computing with persistence rates practically identical to their
male peers. We offer a positive perspective on the topic and some specific
explanations aimed at demystifying the overall dilemma.6 The work at
Harvey Mudd, discussed more fully in the Association for Computing
Machinery (ACM) Inroads article (Alvarado et al., 2012), stands as
another example and story of success. While the stories may be different
both offer useful strategies and recommendations for increasing diver-
sity in computing.

Since 2000 we have learned many valuable lessons about women in CS
at Carnegie Mellon. In a nutshell, what stood out to us are the following:
for women to be successful in CS we needed to change the culture and
environment, but, we did not need to change the curriculum to be “pink”
in any way. Indeed, gender difference approaches have not provided sat-
isfactory explanations for the low participation of women in CS and
beliefs in a gender divide may actually be deterring women from seeing
themselves in male dominated fields. 

We hope the Carnegie Mellon story can help debunk the perception that
there is an attitudinal dichotomy towards CS based on gender. Indeed,
we illustrate how undergraduate students in the CS environment at
Carnegie Mellon show a spectrum of attitudes towards the field rather
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than a gender divide. We also hope that this example can help draw
attention to what we believe is a much bigger issue: the perpetuation of
cultural beliefs that boys and girls have different intellectual “gifts” based
on gender and are therefore suited to different fields of study and differ-
ent careers. We believe this way of thinking represents a major roadblock
to increasing the participation of women in CS. The Carnegie Mellon
story is one example of how a focus on culture and environment can
help bring about change for the benefit of a community of students, a
university, and even a city in the midst of reinventing itself. 

Revealing the Women-CS Fit at Carnegie Mellon University

In the fall of 1999, Carnegie Mellon saw a striking increase in the per-
centage of women entering the CS major. Lenore Blum joined the faculty
of Carnegie Mellon University’s School of Computer Science (SCS) that
same year. Blum, a world-renowned CS professor and a long-time advo-
cate for women in math and science, was called on to ensure that the
overall experience of the new and dramatically increased numbers of
undergraduate female CS students would be positive for the women and
for the school as a whole. Working with graduate students who had
already started connecting women across all departments in the School
of Computer Science, they formed Women@SCS an organization of fac-
ulty and students (mostly, but not all, women) led by a Student Advisory
Committee. In 2000, Carol Frieze was invited to join forces with
Women@SCS eventually serving as the organization’s director. Since that
time, she has coordinated the efforts and mission of the organization. In
2007, Jeria Quesenberry began a partnership with Carol to investigate
the role and value of Women@SCS and to look at the overall picture of
women in computing at Carnegie Mellon. The historical account of our
individual and collective paths has led us to the development of this
book.

Carol had a background in gender and cultural studies but knew little
about CS and its community, although, like many people, she was
familiar with the geek stereotypes of popular culture. From 2000
onwards she read everything she could get her hands on relating to
women and CS. Indeed, the growing number of studies was rapidly
turning “women and computing” into a field of its own. Of particular
relevance was the book Unlocking the Clubhouse (2002) by Jane Margo-
lis and Allan Fisher, which focused specifically on undergraduates in
the CS major at Carnegie Mellon during the mid to late 1990s.
Research described in Unlocking the Clubhouse (along with other factors
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to be described in chapter three) contributed to a dramatic change in
Carnegie Mellon’s admissions criteria for the CS major which subse-
quently led to a striking increase in the number of women enrolling in
CS in 1999.7

The literature on women in CS in the United States painted a bleak pic-
ture, and according to current data—with few exceptions—it continues
to do so. Undergraduate women across the country report being told by
their male peers that they do not belong in the field and are often
accused of stealing the places of more qualified men; the women report
feeling uncomfortable, unqualified, and isolated. The experiences of
many women students in CS, including the past experiences of some
women at Carnegie Mellon, made for discouraging reading. The odd
woman who entered the field and had happy experiences appeared to be
an anomaly, an exception to the rule.

But the more Carol read about women’s experiences in CS the more baf-
fled she became. These readings challenged her observations. They pro-
voked many discussions with Carol’s mentor and expert in the field,
Lenore Blum. The disparity between the successful women students they
were seeing and working with in the School of Computer Science, and
the dismal picture of women’s experiences as portrayed and described in
Unlocking the Clubhouse was particularly striking. Even more disturbing
was that the prevailing analysis from studies across the nation reinforced
this dismal picture of women in CS—a picture of women’s declining
interest and participation in the field. Young women across the nation
were feeling like they did not belong in computing and few were apply-
ing to major in CS. 

So how could it be that Carol felt she was working with so many excep-
tions to the rule? 

She found herself working in a top ranked CS research school with a
good gender balance; a school admitting, retaining and graduating a
greater percentage of undergraduate women in CS than many similarly
ranked schools. Many women were, and still are, enthusiastic about CS
and feel at home in the school. Students share their passion for CS but
also explore their other interests. The collective student body benefits
and advances its CS skills by sharing advice, collaborating on work, and
by avoiding some of the most destructive patterns of gender bias exhib-
ited in some CS departments. This is not to imply that all gender bias has
been eliminated at Carnegie Mellon, that would be delusive, nor do we
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imply that Carnegie Mellon students do not face many of the same kinds
of problems and issues that most students face as they deal with the
challenges of academic life—and life in general. Of course they do. 

But clearly, from 1999 onwards some dramatic changes had occurred at
Carnegie Mellon, changes which contributed to a successful undergrad-
uate experience and outcome for many students in CS—women and
men. What was going on at Carnegie Mellon and what had changed to
bring about such a clear Women-CS fit? We use the phrase Women-CS fit
to refer to the situation in which women fit into the CS micro-culture,
are an integral part of that culture, contribute to it, and are successful in
the field alongside their male peers—without compromises to academic
integrity or by accommodating what are perceived to be “women’s”
learning styles and attitudes to CS.

Changing the Field?

Many research papers on women in CS in the United States point to the
same reasons for women’s low participation in the field. In brief, it is
argued that there are strong gender differences in the way girls and boys,
or men and women, relate to the field; gender differences that work in
favor of men and against women. Women, we are told, want to do use-
ful things with computing, directing their skills to more socially con-
scious/socially beneficial ends, while men are quite happy to focus on
programming and “playing” with the machines. Computing is defined
as a masculine field occupied by male geeks. The CS major, we are told,
generally supports this perception thus men find the field very attractive
while women do not. Furthermore, women may even be actively dis-
couraged from entering the field. To solve this problem and increase
women’s participation in CS it is suggested that we need to pay more
attention to women’s interests and attitudes and change CS accordingly.

Challenging the Stereotypes

The more we read and worked with women in CS, the more we began to
question the assumptions and constraints of the prevailing research. Sev-
eral questions came to mind, which prompted continued discussions
and observations. 

First, by default there are few women in CS, so most of the studies
explaining women’s low participation in the field are conducted in situ-
ations where the numbers of women are low. Do such findings tell us
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anything significant about the general attitudes of women towards CS?
Or, what seems more likely, do they tell us something about their atti-
tudes towards CS when they are few in number? So, could the ratio of
men to women be affecting the attitudes and experiences of students? By
2002 Carnegie Mellon certainly had better than average ratios of women
to men among undergraduates. Could this be making a difference? 

Second, among explanations for women’s low participation in the field
there seemed to be an emphasis on attitudes towards programming when
trying to examine student attitudes towards CS. This struck us as a very
narrow view of CS as it excluded the breadth of research in theory and
applications. In any case, we had not heard more women than men say-
ing they did not relate to, or enjoy, programming. So, could the way CS
was being taught and defined be making a difference? 

Third, it seemed that people in the field are influencing the field from the
inside, by being a part of CS and shaping the CS culture and environment.
So, are undergraduate women at Carnegie Mellon feeling included in this
cultural change process rather than feeling marginalized? 

Last but not least, many of the undergraduate men at Carnegie Mellon
did not appear to fit the narrow computer centered geeky CS stereotype.
Indeed, many of them appeared to be very sociable and have broad
interests outside of computing. So, was the student body itself making a
difference? Was the admissions process a part of this difference? 

What we saw (and continue to see) at Carnegie Mellon appeared to be
challenging many of the images and stereotypes surrounding CS and
those working and studying in the field. Furthermore we did not see the
range of gender differences that have been used to explain the low par-
ticipation of women in CS.

Not a Universal Problem 

As Carol’s investigations dug deeper into the literature, she came across
an ACM paper describing what was happening on the small island
nation of Mauritius where women were participating and graduating in
CS in numbers representative of the general population. This paper led
her to other studies of women in CS around the world. In 2002, she
met a professor from Israel who told her about findings from studies in
high schools in the Israeli and Arab-Israeli sectors of Israel. These cross-
cultural investigations suggested, as the Mauritius study pointed out
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“while the problem is wide-spread, the under representation of women
in CS is not a universal problem. It is a problem confined to specific
countries and cultures” (Adams et al., 2003, p. 59). Thus, factors relat-
ing to different countries and cultures appeared to be playing a role in
women’s participation in this field, factors that were unrelated to deep-
rooted gender differences or gendered attitudes to CS but rather relat-
ing to different experiences of CS in different cultures and different
situations. 

For example, cultural factors were clearly at work in the study carried out
in Israel, a country where the CS curriculum is very similar to that of the
United States. Researchers looked at the gender balance in CS in high
schools in two sectors—the Jewish sector and the Arab sector, both in
Israel. Which sector—the Israeli Jewish sector or the Israeli Arab sector—
would you guess had the highest proportion of girls in the CS classes?
Did you guess the Jewish sector? Why? Is it because you perceive Jewish
culture to place high value on education or maybe because you perceive
Arabic culture as more restrictive for girls? Whatever the reason if you
thought the highest proportion of girls in the CS classes was in the Jew-
ish sector you would be wrong. In the Jewish sector 28% of the students
were female, while in the Arab sector 61% were female. We suggest that
such an example challenges our cultural perceptions (it certainly chal-
lenged ours) and at the same time illustrates that in some situations girls
are well represented and participating in CS. 

As our investigations progressed we came across other stories of
women’s success and participation in CS—although these were not the
norm by any means. What was particularly interesting was that the
majority (but not all) of the western “developed” nations were the places
where women and CS did not seem to have a happy union. So how
could it be that an Arab-Israeli schoolgirl, or a young woman from Mau-
ritius, could study CS in high school or university as if it was no big deal,
while in Denmark, for example, and the United States, young women are
feeling out of place in CS? And how is it that Carnegie Mellon, known as
a bastion of CS geekiness and high tech, could sit alongside the success
stories?

A New Partnership

Jeria Quesenberry joined the Carnegie Mellon Information Systems fac-
ulty in 2007, and it quickly became clear that we shared similar perspec-
tives on women in computing. This in spite that we come from very
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different backgrounds, a generation apart: Jeria, a young mother from
northwestern Montana and Carol, from England, and now a grand-
mother of four little girls.

We shared professional and personal experiences and reflections on the
cultural factors at play among girls and young women making decisions
about technology careers. We discussed the challenges facing women try-
ing to rise through the corporate ranks—a conversation reinvigorated by
Facebook executive Sheryl Sandberg’s (2013) book Lean In. Even with its
excessive pinkness we were excited to see Barbie become a computer engi-
neer and for Lego to release its first female scientist! (The 126th career
Barbie was a computer engineer, chosen by half a million Barbie fans8

and Lego’s Minifigure Series 11 includes a female scientist9.)

Yet we lamented at the setbacks and negative cultural portrayals of
women in technology, which too frequently outshine the achievements.
A 2005 incident springs to mind, when then Harvard president
Lawrence H. Summers suggested the under representation of women in
tenured positions in science and engineering was due to “issues of intrin-
sic aptitude” between men and women rather than socialization or dis-
crimination. Or the 2013 fiasco when the popular clothing store,
Children’s Place, released a shirt resplendent with hearts and girlish 
cursive claiming: “My best subjects: Shopping Music Dancing 
Math (Well Nobody’s Perfect).”10 We also expressed frustration with a
media that leaps on any pseudo-scientific study that even remotely sug-
gests innate differences between male and female aptitudes and abili-
ties… and yet, when those studies are roundly debunked, they simply
fail to follow up with the corrected information.

The reflections above, along with our observations and experiences
working with women in computing at Carnegie Mellon, motivated us to
engage in further studies to assess the changes we had observed. We
began presenting and publishing on the topic together extending the
work of Blum and Frieze and sustaining the call to focus on culture and
environment. Ultimately, our journeys lead us to develop this book to
tell the story of women in the School of Computer Science at Carnegie
Mellon.

As a professor in the field Lenore Blum continues to be a leading role
model for women in CS. She also remains committed to Women@SCS
helping to get new interventions for women’s success in CS off the
ground. Lenore’s experience and philosophy regarding women in math
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and CS have helped sustain the programs and activities organized by
Carol and Women@SCS. In particular, Lenore had observed how easy it
was for women, being a minority in the field, to miss out on opportuni-
ties more readily available to the male majority. This observation pro-
vided the foundation for many of the programs designed and developed
by Women@SCS. 

At the same time Lenore Blum has worked tirelessly to raise entrepre-
neurial collaborations between Carnegie Mellon and the city of Pitts-
burgh to new heights. Lenore is the founder of Project Olympus and
more recently her leadership helped create a new center at Carnegie Mel-
lon, the Center for Innovation and Entrepreneurship (CIE). These efforts
are contributing to the changing face of Pittsburgh. The city is shedding
its industrial steel-age image and quickly becoming an enterprising
home for tech start-ups and information technology advances in its
established industries. 

The Dynamics of Culture and Gender

The gender difference mindset—epitomized by the bestseller Men are
from Mars, Women are from Venus (Gray, 1992)—has a strong hold on
public thinking in the United States and many parts of the Western
world. As recently as January 2014 an article in the New York Times by
Seth Stephens-Davidowitz, Contributing Op-Ed Writer, illustrated that
such gender difference thinking is still prevalent: 

MORE than a decade into the 21st century, we would like to
think that American parents have similar standards and similar
dreams for their sons and daughters. But my study of anony-
mous, aggregate data from Google searches suggests that con-
temporary American parents are far more likely to want their
boys smart and their girls skinny. (Stephens-Davidowitz, 2014,
para. 1)

At the same time this mindset is constantly having to face up to its inad-
equacies and contradictions as women show themselves to be strong
participants in many fields which were once closed to them on the
grounds of biology and perceived innate characteristics. Research studies
also show that men and women are not as different as popular wisdom
would have us believe. Diane Halpern’s review of math and cognitive
tests led her to conclude that any differences in boys’ and girls’ cognitive
skills are so small as to be insignificant (Halpern, 2000). The extensive
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work of psychologist Janet Shibley Hyde led her to argue “(i)t is time to
consider the costs of overinflated claims of gender differences. . . . Most
important, these claims are not consistent with the scientific data”
(Hyde, 2005, p. 590). 

Our experiences, research studies and observations at Carnegie Mellon
also found many more similarities than differences in the way our stu-
dents relate to CS. Thus, we are interested in shifting the conversation
away from gender differences, which often lead to recommendations to
accommodate those differences. In doing so, we not only risk perpetuating
a gender divide but also risk contributing to an essentialist position in
which culturally produced differences are seen as intrinsic, or natural, to
men and women. Gender is first and foremost a cultural issue not a
women’s issue, so rather than looking at “differences” as our working
model we need to address the underlying culture in which opportunities
for equality are situated. While our primary focus is on the cultural con-
ditions that contribute to the representation of women in CS we main-
tain that such conditions may also contribute to greater participation
among other under represented groups. 

This may be a good time to let our readers know what we are not saying.
We are not saying that men and women are the same—that there are no
differences—clearly our bodies indicate this—but we are saying that in
some environments there may be more similarities than we realize. Sev-
eral psychologists have pointed out: “a focus on factors other than gen-
der is needed to help girls persist in mathematical and scientific career
tracks” (Hyde and Linn, 2006, p. 599). Most importantly we stress “gen-
der differences are not general but specific to cultural and situational
contexts” (Linn and Hyde, 1989, p.17).

Several caveats. Women (and men) are not single separate categories and
yet we are as guilty as anyone for using the term “women” (and “men”)
in our writings. We are limited by our language and have yet to find a
more efficient way to explain our ideas. That said we want to emphasize
that we are all shaped by complex identities—including such factors as
race, social economic background, sexual orientation, and ethnicity—
and our experiences are subject to the values, attitudes and behaviors of
the culture at large as well as the micro-cultures we inhabit (e.g. family,
school, peer group). Also, it is reasonable to assume that a multitude of
determinants are involved in anybody choosing or not choosing to do
something—biological, educational, psychological, cognitive, social, etc.
We are not going to untangle all of these strands, nor do we try to resolve
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the frustrating nature/nurture debates. However, we lean heavily towards
a focus on culture on the grounds that culture is open to change and far
more mutable than nature. Finally, this book is not driven to inform the-
ory and cultural theorists may find our definitions somewhat naïve. We
are cognizant and comfortable with these limits. 

A Cultural Approach

So, what do we mean by culture and what does it mean to take a cultural
approach? Our working definition of culture is derived from British cul-
tural theorist and historian Raymond Williams (1958) who tells us “Cul-
ture is ordinary, in every society and in every mind” (p. 6). Williams
brought a new way of thinking about culture that did not confine it to
“high art” or the prerogative of the privileged requiring specialized
knowledge and understanding. Williams showed that culture belonged
to everyone. It is part of our everyday experiences and being “made and
remade” by us on both the personal and the societal levels: “a culture is
a whole way of life.” 

This definition allows us to see culture as dynamic; shaping and being shaped
by those who occupy it, in a synergistic diffusive process.

When Williams refers to the “ordinariness” of culture he was claiming it
for us all, as part of the lived experiences of ordinary as well as extra-ordi-
nary people. But it is also the potential “ordinariness” of culture, rife
with what Virginia Valian (1999) calls “gender schemas” that can jeop-
ardize our gender perceptions. Gender-difference assumptions easily
become entrenched in our thinking and mistaken for deep-rooted char-
acteristics appearing to be completely natural while actually being
socially constructed in specific cultures.

For our purposes, the term culture refers to the complex and broad set of
relationships, values, attitudes and behaviors (along with the micro-cul-
tures and counter-cultures that also may exist) that bind a specific com-
munity consciously and unconsciously. This community can be
localized in the micro-culture of a department or as extensive as the cul-
ture of a nation. While a dominant culture may embrace and influence
a broad community, counter or micro-cultures may exhibit unexpected
features (as is the case of the CS micro-culture at Carnegie Mellon). In all
cases this definition posits that culture is bound by context and history
and that we are born into specific cultures with prevailing values and
structures of opportunity. This reminds us that in the 1940s, somewhat
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ironically, women were perceived as the best fit for programming: “Pro-
gramming requires lots of patience, persistence and a capacity for detail
and those are traits that many girls have” (Gurer, 2002, p.176). 

A cultural perspective can both broaden and focus our thinking. It can
broaden our thinking to encompass learning from different cultures, and
it can focus our thinking as we identify specific factors affecting specific
situations. A cultural perspective can be brought to bear on a local level
as in our account of changes in the culture and environment in Carnegie
Mellon’s School of Computer Science, or on a broader level when we
look at cultural attitudes in other countries. 

Vashti Galpin (2002) describes the participation of women in under-
graduate computing in more than 30 countries concluding that “(t)he
reasons that women choose to study computing will vary from culture to
culture, and from country to country” (p. 94). She also reminds us that
when we are “seeking solutions for women’s low participation in com-
puting, it is important to consider all cultural and societal factors that
may affect this participation” (p. 94). German professor Britta Schinzel
(2002) also looked at female enrollment in CS around the world report-
ing it as “culturally diversified” and noting a multiplicity of reasons
accounting for higher and lower rates of female participation. As gender
is often constructed differently in different cultures taking a cultural
approach allows us to see quite clearly and convincingly that many char-
acteristics ascribed as natural to men and to women are actually pro-
duced in a culture. 

We examine a range of cultural factors as determinants of women’s par-
ticipation in CS including the parts played by the K-12 curriculum,
opportunities for engagement in CS, gender ratios, cultural myths and
stereotypes. Claude Steele’s (1999) research on stereotype threat is par-
ticularly relevant. This work recognizes the value and possibility of cre-
ating environmental and cultural “niches” in which women and
minorities can succeed in white male-dominated fields, and without
compromising academic integrity. We suggest that Carnegie Mellon’s
School of Computer Science has created a micro-culture that functions
as such a “niche.” Indeed, most undergraduate women are integrated
into the CS community, are contributing to the computing culture, and
are studying and graduating successfully alongside their male peers.
Given the critical role of culture and environment we believe that exam-
ining this phenomenon at Carnegie Mellon could offer insight into
interventions aimed at addressing the gender imbalance in CS.
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Case Studies at Carnegie Mellon University

Evidence for the critical role of culture and environment come from case
studies at Carnegie Mellon, which show cultural change at the institu-
tional level. In 1995 women made up 8% of the first year CS class. In
1999 that number jumped dramatically to 37% and to 39.5% in 2000!
Since 1999 the department, while not immune to national trends, has
continued to enroll and graduate women in well above national averages
for similarly ranked schools across the nation. In particular our book
compares the pre-1999 CS culture and imbalanced environment with
the post-1999 CS culture and more balanced environment. We show
how in a more balanced environment, perceived gender differences start
to dissolve and we see students displaying a spectrum of attitudes,
including many gender similarities, in how they relate to CS. We focus
on undergraduates because it is at the undergraduate level that the
majority of interventions leading to change took place and also because
we can compare studies from pre and post 1999. At the same time, we
cannot overestimate the positive impact of having an active group of
graduate women in the School of Computer Science. Not only did they
initiate connections among women across the many departments of the
school, but also they have since played a major role in mentoring and
guiding our undergraduate students, especially through Women@SCS
programs. Our graduate women are exceptional role models.

The Importance of Balance

So, what are the findings that lead us to such conclusions? In the specific
case of Carnegie Mellon several in-depth case studies along with ongo-
ing observations, surveys and discussions with students and faculty,
showed that improving “balance” has been the critical factor. As the
environment became more balanced post-1999 in terms of gender,
breadth of student personalities, and enhanced opportunities for
women through Women@SCS the culture changed. Our studies show
that as students inhabit, and participate in, a more balanced environ-
ment, and as both men and women have opportunities to contribute to
shaping the culture, perceived gender differences start to dissolve and
both men and women can be successful in the CS major without accom-
modating what are thought to be the specific interests and learning styles
of women. 
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The Work Ahead

Our work thus far has shown that in some environments and cultures
student attitudes to CS are not well represented when seen through the
monocle of a gender-dichotomy. A fuller expression is revealed through
a prism generating a spectrum of attitudes across genders. We cannot be
complacent about the low participation of women in CS generally. Nor
should we be afraid that a shift away from gender-difference based the-
ories and practices will work against gender equity. Indeed, we argue that
gender-difference messages, rife in United States culture and the culture
of computing, are part of the problem—not the solution. It is time for
new ways of framing how we think about student attitudes and partici-
pation in CS. 

Clearly, we have a lot of work to do nationally in order to turn the situ-
ation around for improved fairness and representation in computing. At
the same time, we should not ignore the fact that a great many women—
faculty, researchers, staff, industry professionals, and students—from
across the nation and beyond, are totally engaged in the field of CS and
are passionate about their work. In spite of being under represented in
the field in the United States, in spite of having to overcome being seen
as “exceptions to the rule,” sometimes in spite of little institutional sup-
port, many women are performing well and succeeding in CS. Indeed,
Carnegie Mellon is not alone in terms of working for cultural change.
While many schools and departments across the nation are not paying
sufficient attention to what is a national issue there are other places
working hard to foster environments and computing cultures that work
well for women. They are also recognizing that fostering such conditions
tends to improve the educational, professional, and social environment
for everyone.
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C H A P T E R  2

Women’s Participation in Computing: 
Why IT Really Does Matter!

Women, persons with disabilities and three racial 
and ethnic groups—African Americans, Hispanics and American

Indians—continue to be under represented in science 
and engineering (S&E).

– The National Science Foundation, March 5, 2013

Diversity (or Lack of) in Computing: The Data

The twenty-first century is only beginning to tap into the benefits that
can be harvested from advances in information technology (IT), infor-
mation systems, computing, and CS, and women continue to play a
major role as developers, leaders and founders of multiple initiatives.
Yet, despite their significant role in the computing industry, the numbers
of women in the field has historically been under represented at all lev-
els—early childhood, K-12 education, post-secondary education, and
workforce and career placement.

Dreams about pursuing a career in the computing field seem to be vul-
nerable to early influences, and in the United States young women are
influenced in a way unlike their male peers. For instance, figures show
that girls use computers and the Internet at rates similar to boys. Yet,
studies find that they are five times less likely to consider a technology-
related career or plan on taking post-secondary technology classes (e.g.,
Melymuka, 2001). The 2014 National Center for Women and Informa-
tion Technology (NCWIT) Scorecard reports that significantly more boys
than girls take the Advanced Placement (AP) CS exams. In 2013, 56% of
AP test-takers were female, yet only 19% of AP CS test-takers were
female. This is significant because the CS AP consistently has had the
lowest female percentage of the 37 AP exams.11

The picture does not get prettier when examining post-secondary educa-
tion figures. From the 1970s to the mid-1980s we saw an increase in all
students choosing to major in CS. In 1984 women comprised 37% of
students graduating with a bachelor’s degree in CS. This was followed by
a decline as the economy took a downturn and continued until around
1990. By 1994 women comprised 28.4% of students graduating with a
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bachelor’s degree in CS. Men starting enrolling again as the economy
picked up in the 1990s, but women’s interest never returned to the level
it had reached in the mid-1980s. 

The turn of the twenty-first century brought what many consider to be an
unrealistically high number of applications to the CS major. The technology
industry was booming and many young students (no doubt also encour-
aged by their parents and media hype) were seduced by the potential to
make their fortunes in high-tech. With the dot-com bust and a change in the
market we saw a sudden and dramatic decline in applications nationwide
accompanied by some misleading media information which exaggerated
job outsourcing. In addition, the bombing of the World Trade Center, and
9/11, had a negative impact on applications from the international com-
munity. By 2007 enrollments in CS majors nationally had dropped by half.
This was followed by several years of fairly stable enrollments before an
upturn, which has continued to this day. Some researchers suggest we are
heading towards another peak in enrollments, possibly encouraged by what
we might call the (Mark) “Zuckerberg effect”; CS is becoming both cool and
lucrative (Kumar, 2011; Miller, 2011). Although, as Kumar (2011) notes,
enrollments in CS majors may be increasing but do not come close to the
most popular majors on American campuses: biology, economics, and
political science, pathways to medicine, business and law. The Taulbee sur-
vey exclaims a “Relentless Growth in Undergraduate CS Enrollment.”12 But
women have not followed this trend nationally and their representation is
still seriously low. Minority students have followed similar trends to women.

The 2014 NCWIT Scorecard reports that in 2012, 57% of all undergrad-
uate degrees went to females. Further, 59% of the undergraduate degrees
in biology, and 42% of the undergraduate degrees in mathematics also
went to females. Yet, only 18% of undergraduate computing degrees and
19% of engineering degrees went to females. Again, the percentage of
degrees going to women in CS is miserably low (down 79% in the num-
ber of first-year undergraduate women interested in majoring in CS
between 2000 and 2012).13 In 2013, the National Science Foundation
(NSF) reported women’s graduation rates in CS at a low 18%. The May
2015 Taulbee survey (reporting data from Research 1 (R1) schools for
2013-2014) shows the national graduation rates for women in CS stand
at 14.1%, a huge decline since its peak of 37% in 1984.

It seems reasonable to assume that many of the factors that have been
deterring women from entering the field, may also be deterring many
others too. This is most noticeable when we look at the statistics in the
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Taulbee survey of minority population participation rates in CS. African
Americans comprise around 13% of the American population14 but only
3.2% (down from 3.8% in the previous year) of CS graduates. Hispanics
comprise 15.4% of the American population15 but comprise only 6.8%
(up from 6.0% in the previous year) of CS graduates. Clearly, minority
students are also seriously under represented in CS. We have found that
the conditions that work well for women tend to work well for a broader
base of people, not because these factors are related to women in partic-
ular, but because they are more inclusive of a broader spectrum of back-
grounds, experiences, and personalities.

It is difficult to envision a gender-balanced computing workforce given
the lack of women in the post-secondary computing pipeline. In fact,
according to figures from the United States Bureau of Labor and Statis-
tics, women’s representation in the computing and information tech-
nology workforce has been steadily dropping since its peak in the
mid-1980s. The 2014 NCWIT Scorecard reports that women represent
55-58% of the professional occupations from 2000-2011. At the same
time, the percentage of women in computing-related occupations has
declined between 2000 and 2011, but more recently has held steady. Fur-
ther, the rate at which women leave computing (the quit rate) exceeds
that in other science and engineering fields; 56% of women in technol-
ogy companies leave their organizations at the mid-level point (10-20
years) into their career—twice the rate of their male peers.

For all of us involved with gender studies in computing these numbers really
matter (and perhaps for all of us in general). On the surface such data indi-
cate little progress in spite of our huge efforts. To counter such thinking we
need to keep in mind, as the National Science Foundation reports “Overall,
more women than men graduate from college with a bachelor’s degree” and
over the past few years girls and women have turned the situation around in
many science fields. For example, in 2010, women received 50.3% of all
bachelor’s degrees in science and engineering” (p. 2)16

This is good news because it clearly indicates that women can do as well
as men in science and engineering fields overall. What the broad picture
does not tell us is that in certain fields women are very poorly repre-
sented, with CS and physics awarding the fewest number of degrees to
women. 

Such variations in participation rates in computing suggest multiple fac-
tors including economic and political factors, both inside and outside of
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academia, are at work, many of which are beyond our control. But the
ups and downs of student enrollment in CS suggest that this not a
women’s issue even though the impact on women has been dispropor-
tionately higher; rather it is a cultural issue that concerns us all. 

The Value of Diversity in Computing 

Over the past few years the failure to attract and retain women in com-
puting fields in the United States, and in other developed nations, has
grown into an issue of national concern. Girls and women in the United
States have caught up with boys and men as users of technology, but still
lag behind their male counterparts as the more lucrative producers of tech-
nology (e.g., Huyer, 2005; Quesenberry, 2006). The low interest of
women in CS has stimulated widespread attention from government
agencies, from industry, and from academia, all calling for answers to
such fundamental questions as why does this situation exist and what
can be done about it? Yet in spite of what seems like a general agreement
that the nation needs more women in the field, and numerous studies
and ensuing recommendations to address these issues, the problem per-
sists. Significant efforts have been directed at addressing the problem—
although this book cannot fully summarize the wide body of work in
this space—we point readers to the NCWIT repository of materials as a
starting off point.17 While the field continues to lose out on attracting a
broad range of students, arguments noting the value of diversity have been
growing, and growing in relation to CS in particular.

(T)here is a pressing need to broaden participation in the study
of computer science and attract the full range of talent to the
field, regardless of ethnicity, gender, or economic status. Institu-
tions should make efforts to bring a wide range of students into
the computer science pipeline and provide support structures to
help all students successfully complete their programs. (Com-
puter Science Curricula, 2013, p. 47)

Increasing the participation of women in CS in the United States has
been recognized as critical on several levels, ranging from moral argu-
ments for fairness to increased efficiency and profits, and to acknowl-
edging a national economic need. A core program mission for the
National Science Foundation (NSF) includes “preparing a diverse, glob-
ally engaged science, technology, engineering, and mathematics (STEM)
workforce.”18 Indeed, some of the NSF’s Computer and Information Sci-
ence and Engineering (CISE) programs are set up specifically to address
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women’s participation (e.g. ADVANCE19: “the goal of the ADVANCE pro-
gram is to develop systemic approaches to increase the representation
and advancement of women in academic STEM careers, thereby con-
tributing to the development of a more diverse science and engineering
workforce.20). Such efforts suggest a strong case for academic diversity in
CS—to enrich the field and sustain strong growth, we need to include
the perspectives, ideas, skills and life experiences of more women. 

The Business Case for Diversity

The economic case for diversity has grown alongside the academic case.
As a nation we now recognize that the technology industry is a global
market and to stay competitive the United States needs to train and
attract more workers in the field. Tim McAward and Megan Raftery with
the Kelly Outsourcing & Consulting Group explained:

There are a number of factors that are inhibiting new entrants to
STEM fields and luring existing participants away to others. These
include significant cultural, gender and attitudinal shifts and
long-held notions that shape who enters (and who stays in)
STEM-related educational tracks and careers. Companies them-
selves must understand these forces, and be aware of how they
may be contributing to them if they are to be turned around.
(Kelly Outsourcing & Consulting Group, 2012, p. 2)

Currently, we see a serious shortfall in the projected number of college
graduates prepared to fill jobs in computing fields despite the increase in
enrollments to CS majors. As Ed Lazowska (2010) explains “among all
occupations in all fields of science and engineering, CS occupations are
projected to account for nearly 60% of all job growth between now and
2018” (para. 4). The rewards are there too. CS ranks as a best-rated job
among the top eight careers, with high pay and strong job growth
(Ricker, 2012). With such projections it seems reasonable to assume that
we need to reach out to a broader base of talent to grow the next gener-
ations of computing professionals.

There is a large body of research that points to the business case for
diversity (e.g., Carroll and Shabana, 2010; Deloitte, 2011; McKinsey &
Company, Inc., 2014, 2012; Quesenberry and Trauth, 2012; Trauth et al.,
2006). The European Commission suggests “evidence of the business
case for diversity and gender balance grows stronger by the day” (Euro-
pean Commission, 2008, p. 8). A 2011 Yale Insights article summarized
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the views of many global leaders and why creating value from diversity
is so critical. In this article Richard Boyatzis, Distinguished University
Professor at the Weatherhead School of Management at Case Western
Reserve University explained:

I think some of the most profound diversity we experience in life
has to do with diversity of thought. Diversity initiatives can have
important and interesting social justice benefits, but the real rea-
son you want to pursue diversity programs is for innovation. You
want diversity of thought. Here’s the key: If you want diversity of
thought, you have to bring in people around you who have
diverse experiences. Differences in race, gender, and socioeco-
nomic background are three characteristics, but so are differences
in learning style or differences in professional field. (Brescoll,
2011, para. 8)

Some of the large technology industries are recognizing the importance
of diversity and taking the lead to bring more women into computing
fields. According to the European Commission (2008):

Microsoft regards diversity as a ‘core value’ of the company. “A
more diverse workforce makes for better decision-making and a
varied approach to product development,” explains senior tech-
nical recruiting account manager Joel Graves. “Simply put, we
need more women in our technical divisions.” (p. 18)

There have been cases where focusing on a homogeneous population
have proven to be shortsighted from both a public relations and a busi-
ness perspective. For example, early voice recognition programs
responded only to male voices; early seat belt technology was only effec-
tive for the male body; face detention monitors responded only to white
faces; and more… Bringing more diverse perspectives on board is a good
business model for designing products that appeal to multiple buyers.
Companies have also found that a more diverse workforce can help to
capture market share generated from insights of a broader customer base
(Deloitte, 2011). 

Of particular interest in terms of business and diversity is that new
investigations suggest that well managed diverse teams may have the
potential for increased efficiency, innovation, and profits (Chartered
Institute of Personnel Development, 2006; European Commission,
2006). “When asked whether diversity initiatives have a positive
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impact on their business, the vast majority (82%) of the 495 companies
that replied agreed that they did” (European Commission, 2005, p. 7).

McKinsey & Company, Inc.21 (2014, 2012, 2008, 2007) produced several
intensive investigations into the role of diversity in business. The com-
pany finds that successful companies make gender diversity a priority
because they see the prize: a talent advantage that’s hard to replicate.
They highlighted 78 best performing companies that had made signifi-
cant efforts to diversify their boards and top management and found
those companies consistently outperformed their peers in the Fortune
1000. Their 2008 report makes the point that “(g)ender diversity is not
just a social concern. Our new study suggests that it could also create a
competitive edge to address the global challenges that corporations will
face in the near future” (McKinsey & Company, Inc., 2008, p. 3). The
2007 and the 2008 reports both concluded that improved gender bal-
ance was a means to improved performance in the business world. The
2007 study looked at 101 mainly large corporations from a range of
industries across Europe, Asia, and the United States.

These statistically significant studies show that companies with a
higher proportion of women on their management committees
are also the companies that have the best performance. While
these studies do not demonstrate a causal link, they do, however,
give us a factual snapshot that can only argue in favor of greater
gender diversity. (McKinsey & Company, Inc., 2007, p. 16)

Other companies are finding benefits from including diversity programs,
benefits they had not considered. The European Commission’s report,
“The Business Case for Diversity,” (2005) showed surprising benefits
resulting from including good diversity practices as a business priority.
Benefits ranged from reduced absenteeism, reduced employee turnover,
and improved corporate image. A 2007 report, “Innovative Potential
2007,” from the Lehman Brothers Centre for Women in Business at the
London Business School (2007), involved more than 100 teams of pro-
fessionals in 21 cross-sector companies from 17 countries. The research
found that diverse teams have the potential for increased efficiency, inno-
vation and profits. Professional teams were at their innovative optimum
when the ratio of men to women was balanced. The report also chal-
lenges many gender stereotypes and shows that men’s and women’s aspi-
rations and attitudes towards work were very similar.22
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Where benefits have been reported the environment has usually been
well managed to allow for diverse individuals to work together and form
effective teams (e.g., Mannix and Neale, 2005). This is an important
point. Simply adding more women and minorities to a situation will not
automatically result in companies finding that diversity pays off. Indeed,
without thoughtful practices to formally provide an inclusive environ-
ment the potential for conflicts and misunderstandings rises, which then
could backfire on diversity efforts. 

Women’s Participation in Computing Really Does Matter

Investigations like those carried out by Deloitte, McKinsey & Company,
Inc. and Lehman Brothers endorse the idea that diversity should be seen
as a means for finding good solutions, not a target number. Professor Orit
Hazzan uses Carnegie Mellon as an academic example along with exam-
ples from industry to propose, and we agree, “it is in the interest of the
computing world, rather than in the interest of any specific under repre-
sented group in this community, to enhance diversity in general” (Haz-
zan, 2006, p. 1). Changes in the culture of computing at Carnegie
Mellon have shown that a more diverse student body, including
increased numbers of women students, has enriched the social and aca-
demic environment for everyone.

We have seen from the data that the number of women in CS is seriously
low; yet clearly the potential is there. In the United States we face the
mystery of why women are not taking full advantage of the opportunities
and the intellectual challenges of what is probably the fastest growing
field in the nation. Why are women apparently choosing to miss out on a
range of exciting and rewarding career opportunities? In the meantime
the field is missing out on a broad spectrum of talent that a more diverse
student body and workforce could contribute. Thus, it is generally
argued, and agreed, that women’s participation in CS really does matter.
The low representation of women in CS needs to be turned around for
the benefit of women, for the benefit of the field, and, with fears of the
United States falling behind its competitors, for the benefit of the nation
as a whole. 

Arguably, concern for women’s enrollment in CS foreshadowed what is
now an overall concern for the field, or as Lenore Blum says “Women are
the canaries in the coal mine” (Dean, 2007, para. 6). By 2007, when
overall enrollments in CS had dropped by half, we started to see
increased attention to the field. Declining numbers of all CS majors
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brought a much needed re-examination of CS and an ideal opportunity
to broaden the awareness of the myriad disciplines within CS and what
the field has to offer to a diverse range of students. We believe that
changing the perception of CS, and of who can succeed and enjoy CS,
will go a long way to determining who will participate. But, whether it is
defined by its scientific aspects or by its engineering aspects or by its
career potential we need to recognize that low enrollments in CS arise
from cultural preconceptions that can limit anyone and changing cultural
perceptions has the potential to help turn the situation around. 
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C H A P T E R  3

Background and Interventions for Change at
Carnegie Mellon University 

My heart is in the work.

– Andrew Carnegie, November 15, 1900

Carnegie Mellon is a private research university in Pittsburgh, Pennsyl-
vania. In 1900, industrialist and philanthropist Andrew Carnegie
founded the Carnegie Technical School. Twelve years later the school
became the Carnegie Institute of Technology (CIT)23 and began offering
four-year degrees. Shortly thereafter, in 1913, Andrew W. Mellon and
Richard B. Mellon, both Pittsburgh industrialists and philanthropists,
founded the nation’s first major research institute, the Mellon Institute
of Industrial Research (located close to the CIT campus). In 1967, the
Carnegie Institute of Technology merged with the Mellon Institute to
form what is now known as Carnegie Mellon University. 

Today, Carnegie Mellon is a global research university with more than
12,000 students, 95,000 alumni and 5,000 faculty and staff. The univer-
sity’s specialty programs consistently rank among the best in the world
and applications for undergraduate and graduate admission increase
annually. 

The university has seven colleges and independent schools: Carnegie
Institute of Technology, College of Fine Arts, Dietrich College of Human-
ities and Social Sciences, Heinz College, Mellon College of Science,
School of Computer Science, and the Tepper School of Business. In addi-
tion to the Pittsburgh campus, the university also has campuses in Silicon
Valley, California, in Doha, Qatar, and degree-granting programs around
the world, including Africa, Asia, Australia, Europe and Latin America.

Diversity as a Foundation to the University’s Strategic Plan

The vision of Carnegie Mellon is to “meet the changing needs of soci-
ety by building on its traditions of innovation, problem solving, and
interdisciplinarity.”24 Diversity and inclusion are core-values to the
university and diversity at the institutional level has been an evolving
process. As former Carnegie Mellon President Jared L. Cohon shared
in the Statement on Diversity: “In the classroom, studio, laboratory,
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office and residence hall, a multitude of experiences, perspectives and
beliefs will enrich all that we do.”25

By 1999 the value of diversity was entering the university’s lexicon. At
that time, President Cohon established the Diversity Advisory Council as
part of his strategic plan. Two years later he noted that “Carnegie Mel-
lon’s highest goals will be well-served by raising the consciousness of the
entire university community about the inherent benefits of creating a
more diverse institution and educational environment.”26

Today, diversity continues to be a top-priority to the university—it is a
community that understands that the diverse experiences, perspectives,
viewpoints and backgrounds of its students, faculty and staff are the keys
to ongoing innovation and intellectual creativity that is critical for solv-
ing the challenges of tomorrow. In July of 2013, Subra Suresh, Ph.D.
became the ninth president of the university. In his address to the
incoming class of 2017, President Suresh, noted that the class was one of
the most diverse classes in Carnegie Mellon’s history.27 As in industry,
where diversity is being encouraged for its value to entire companies, as
a means (not a target) for solving problems more efficiently, diversity at
Carnegie Mellon has not been embraced solely on behalf of women or
minorities, but rather for improving the educational experience and out-
come of all.28 A sentiment echoed in writing in Carnegie Mellon’s last
strategic plan expresses the value of integrity and inclusion: “As exem-
plified by our attention to the highest ethical standards in all domains,
and our commitment to being a community which welcomes talented
minds from diverse backgrounds and challenges them individually and
collectively to achieve their best” (p. 6).29

Establishing a More Balanced Environment in the School of
Computer Science

Carnegie Mellon had a Computer Science Department by 1965 (one of
the first departments in the nation) and by 1988 the department earned
independent status as a School of Computer Science (again among the
first such schools in the country). However, the undergraduate CS major
was not fully integrated into the School of Computer Science until 1995,
thus adding a relatively new educational program to the well-established
and cutting edge CS research and graduate work that was going on. 

The School of Computer Science currently houses the Computer Science
Department as well as six other departments: the Human-Computer
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Interaction Institute, the Institute for Software Research, the Lane Center
for Computational Biology, the Language Technologies Institute, the
Machine Learning Department and the Robotics Institute. The school
also has close ties with the Entertainment Technology Center and many
other departments on and off campus. Faculty within the school’s
departments represent a growing range of areas while the school reflects
and embodies the philosophy that CS thrives on the interaction of
diverse perspectives and expertise. Although the connection between this
philosophy and having a diverse student body may not be apparent to
all at first, these perspectives clearly mesh and can serve to support each
other. Thus with time, this connection is more likely to be understood
and accepted, even championed, by a significant constituency of the
community, as happened at Carnegie Mellon (Blum and Frieze, 2005a).
Deans of the School of Computer Science, from Raj Reddy to James Mor-
ris to Randy Bryant to Andrew Moore, have been, and still are advocates
for promoting diversity in the school and the university.

The story of women in CS at the undergraduate level might be said to
begin in 1995 when the low representation of women in the major
became a matter of great concern for some members of the CS faculty. In
particular, Allan Fisher, then Associate Dean for Undergraduate Com-
puter Science Education, initiated a research study in collaboration with
Jane Margolis, a social scientist and expert in gender equity in education.
Their study, funded mainly by a grant from the National Science Foun-
dation (NSF) and the Sloan Foundation carried out between 1995 and
1999, set out to assess gender differences in the attitudes towards CS
among the school’s undergraduate majors. Their aim was to understand
why women were so few in number and with better understanding arrive
at recommendations for improving the gender balance at the under-
graduate level. Their research findings proved to be of critical impor-
tance. The most significant finding showed that prior experience with
programming was not a pre-requisite for completing a bachelor’s degree
in CS (Margolis and Fisher, 2002). This finding confirmed what Berke-
ley’s re-entry program had found back in the early 1980s when Berkeley
created a pathway into CS graduate programs for “bright students who
had concentrated in subjects other than computer science at the bac-
calaureate level” (Humphreys and Spertus, 2002, p. 53).30 The Carnegie
Mellon studies provided research backing for interventions in admis-
sions to the CS major that proved to be pivotal. 

Another factor that contributed to change at Carnegie Mellon was an
outreach program, 6APT, for high school CS Advanced Placement teach-
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ers that combined technical training with discussions of gender gap
issues (Blum, 2004; Margolis and Fisher, 2002). These particular out-
reach efforts were dropped in the late 1990s after National Science Foun-
dation (NSF) funding expired. Similar outreach efforts were picked up
again in 2006 by the organizers31 of Computer Science for High School
(CS4HS), which included a diversity component. CS4HS ran for eight
years at Carnegie Mellon, sponsored primarily by Google. CS4HS aimed
“to reach out to high school (and K-8) teachers to provide resources to
help them teach CS principles to their students in a fun and relevant
way.”32

Perhaps the most significant person for influencing change in CS in the
late 1990’s was Raj Reddy, then Dean of the School of Computer Science.
His vision for the future of CS at Carnegie Mellon and his institutional
support were exceptional. Students enter Carnegie Mellon’s CS major in
their first year and admissions are made through the university. As the
1990s research findings were being gathered, Raj Reddy asked the Office
of Undergraduate Admissions to develop criteria that would select for
future leaders and visionaries in the field. One subsequent criterion gave
value to “evidence of giving back to the community.” Carnegie Mellon
adopted this broadened admissions policy, emphasizing diverse interests
along with high achievement in mathematics and science (high SAT
scores were still required) and de-emphasizing prior programming expe-
rience.33 According to the Director of Carnegie Mellon’s Admissions
Office, the admissions criteria has continued to focus on the “student as
a whole,” looking for such things as community service and indications
of leadership potential, while all the time keeping high SAT scores as a
primary criteria. In many cultures, including the United States, women
are often the ones who are encouraged to “give back to the community.”
Given this perspective we might well argue that the admissions criteria
were somewhat biased towards admitting more women—and indeed
this is what happened in 1999. 

These interventions opened the doors to a dramatic increase in the num-
bers of women in the CS major (as mentioned earlier, from 8% in 1995,
to 37% in 1999, to 39.5% in 2000). After brief declines34 following the
dot-com bust when all applications to CS programs dropped nationwide
the enrollment of women at Carnegie Mellon has been fairly steady over
the past few years, representing 29%, 34% and a projected 32%, of the
2012, 2013 and 2015 first year classes respectively, and an unprecedented
40% in 2014. Carnegie Mellon went from being among the schools with
the lowest percentage of undergraduate women in CS in the United
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States to one of the universities with the highest percentage. Further-
more, it subsequently succeeded in building a culture and environment
that allowed for a good Women-CS fit. What’s more the School of Com-
puter Science succeeds in sustaining and graduating a very high propor-
tion of the students who enter as first year CS majors. Indeed, the
persistence rate for men and women is almost identical. According to
data from Carnegie Mellon’s Office of Institutional Research and Analy-
sis, in the last four cohorts that completed six years, the average gradua-
tion rate was 89% with no difference between the rates for men and for
women. 

At the time of the revised admissions criteria, and something not usually
noted in discussions about diversity in CS at Carnegie Mellon, the doors
were opened to a different kind of male student, selected, as were the
women, for their leadership potential, community service, and high
SATs. Thus, the Computer Science Department began to see a more diverse
student body overall. This was well expressed in 2002 by Professor Peter
Lee (at the time Associate Dean for Undergraduate Education; Head of
the Computer Science Department 2007-2009) who noted that the “de-
emphasis of prior programming experience didn’t have anything to do
with gender. Having a mix of people around him or her makes a student
feel better—it inspires them. Students learn a lot from each other, so you
want an interesting mix.”35 On the surface diversity as a means to make
students “feel better” may sound trivial. But in effect it contributes to an
enriched learning environment in the same way that diversity con-
tributes to a more successful business model. 

All of the above interventions opened the way for an interesting and
more balanced environment in the post-1999 Computer Science Depart-
ment. Improved balance is reflected in three major domains: gender,
students with a breadth of personalities/interests, and professional and
social opportunities for women (through the organization
Women@SCS) to reflect the opportunities more readily available
among the majority male students. We believe the multiple-levels of
commitment and interventions described above were crucial for
changes to be successful. What’s more this continued commitment
ensures continued success. 

While discussing interventions for change it is also critical to note what
was not changed. Academic entry-level standards were not lowered to
accommodate student diversity. Students who had no background in
CS still needed high SAT scores and were for the most part already on
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a math/science track. As faculty began to recognize the increased pres-
ence of women, their strengths and their potential to be good com-
puter scientists the school started paying serious attention to the future
of the undergraduate program. What we have to remember is that the
existing program was geared towards a particular type of student, usu-
ally male and with some programming background. New courses were
introduced to accommodate students entering the major with little or
no background in CS. Any other curriculum changes were made to
enhance the educational experience of a broader student body not to
accommodate women’s presumed interests. Since that time any
changes to improve the curriculum have been made for the benefit of
all students, and are the kinds of changes that go on in any department
committed to providing the best academic program possible. 

While Carnegie Mellon has a great record for gender balance in CS we
would be remiss if in telling the story of women in computing at
Carnegie Mellon we gave the impression it was a perfect story. While
transfers out of CS are very few, female students transfer out of CS at
slightly higher rates than male students while more male students trans-
fer into CS from other departments. Thus, when we look at one year’s
graduation data we see a much lower percentage of women graduating
with a bachelor’s in CS. However, this does not give the whole picture.
When we examine the persistence rates of individual students there is no dif-
ference in the graduation rates of men and women. Worth mentioning again,
and quoting Carnegie Mellon’s Director of Institutional Research and
Analysis: “In the last four cohorts that completed six years, the average
six-year grad rate was 89% with no difference between the rates for men
and for women.” 

While there are many factors involved in the decision to transfer, for stu-
dents coming into the CS major we need to recognize that many enter
with little, if any, background in the field. Thus, for some students a CS
major is a shot in the dark: they may find a terrific CS-fit or find it’s just
not what they anticipated. The good news is that most of the students
who transfer are not lost to computing fields; they move into other tech-
nical programs at Carnegie Mellon, for example they may enter the
Information Systems Program in the Dietrich College of Humanities and
Social Sciences, or they may transfer their CS focus to the Bachelor of
Computer Science and Art (BCSA),36 an intercollegiate program which
melds technology and the arts.
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Valuing and Investing in Diversity in Computer Science 

In 1999, when Lenore Blum joined the CS faculty at Carnegie Mellon
she set about formalizing a program which would help ensure that
undergraduate women would thrive in what was then a very traditional
CS culture. The newly formed organization was called Women@SCS.37 It
has since become catalytic in building an environment in which the stu-
dent body can flourish. Women@SCS also embraced graduate women
students who had become pro-active prior to 1999 in recognizing the
need for connecting women across all departments in the School of
Computer Science. The initiatives of students at the very beginnings of
Women@SCS were indicative of how student driven so many of the pro-
grams would be. The appointment of Lenore Blum, along with dedicated
funding for a program of professional and social activities for
Women@SCS indicated the school’s commitment to women’s success in
CS at Carnegie Mellon. Carol joined the School of Computer Science in
2000 as Associate Director for Women@SCS and became Director of the
organization in 2004, a position she continues to hold. And this reflects
a very important concept: Women@SCS was not left to develop as a mar-
ginalized women’s group, rather it was embraced as a professional orga-
nization to be integrated into the school as a valuable asset.

Improved gender diversity has benefited the entire Computer Science
Department by enhancing the academic and social atmosphere for
everyone. Indeed, researchers have found that “social compatibility with
the domain” (Steele, 1997, p. 625), in this case the school, contributes
to academic success. According to Professor Peter Lee, by 2002 the fac-
ulty had finally begun to notice the positive impact that diversity was
having on the School of Computer Science, “faculty is beginning to
understand that having a mix of men and women makes our program
better. It’s become a source of pride and enthusiasm.”38

Several School of Computer Science faculty members directly involved
in teaching the CS undergraduate core courses have been with the
department since the mid-1990s. In interviews and conversations they
have provided interesting observations on computing culture, diversity,
the student body, departmental atmosphere, and other changes they
have noticed over the years. (Please see Chapter 4 for more information
about data collection efforts). For example, several faculty members con-
firmed that the 1999 interventions for change and the shift towards a
more balanced environment had benefited the department as a whole.
Other faculty commented specifically on the blurring of the program-
ming/applications divide among women and men, a divide noted in
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research studies done prior to 1999. Faculty also noted that in general
students had moved from being very CS focused to showing a range of
cross-campus and general outside interests.

Several faculty members thought the increased numbers of women had
significantly improved the quality of student social life. Interestingly, the
nature of students’ complaints to faculty advisors changed. Before the
increased numbers of women the major source of complaints revolved
around social life, afterwards the major source of complaints revolved
around grades. Thinking back to the pre-1999 culture it is easy to accept
that the few women students would have felt like they did not fit into the
lopsided environment, but it is misleading to think that all the men were
content. While it may have been conducive to the academic success of
the mostly male students, the imbalance did not provide a particularly
rich social environment for most students regardless of gender. 

Several faculty members noted that students had become increasingly
grade obsessed and felt this related to the focus on improving their test
taking ability in high school, to the detriment of building critical think-
ing skills. The students, said one faculty member, often struggled with
reconciling their high school understanding of CS and the new under-
standing of the field as it is taught at Carnegie Mellon, especially when
they first came up against the more abstract courses like Fundamental
Data Structures and Algorithms.39 But when they “got it” they were
thrilled and excited.

On a similar note at least two faculty members pointed out that it was
not just women who felt like they did not fit into the pre-1999 culture,
some men felt the same way. One faculty member described the general
environment as “sink or swim” which worked against the handful of
male students who were admitted with little programming background.
He suggested that when the department started to address gender issues
in the late 1990s it raised the possibility of making improvements for all
students. Another faculty member remarked that the changes in the
department caused “a 180 degree turn around” in climate and student
happiness. Faculty-advisors played a major role in ensuring a positive
academic and social experience for all students. We heard many student
comments, which testified to this: “the advisers are amazing”; “[advi-
sors] create an extremely comfortable atmosphere.” 

Another faculty member felt that the biggest impact the increased num-
bers of women had on the department was to change the self-image of
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the department and the school, as well as outsiders’ views of CS at
Carnegie Mellon. In terms of self-image, the improved gender balance
helped students and faculty shift away from the culture’s “nerd” burden—
seeming to be only interested in CS—to allowing space to share other
areas of interest. The implementation and success of SCS Day is a good
example of this new freedom. SCS Day, initiated by Women@SCS in 2004
and now organized by an “SCS Day” committee of students, is a celebra-
tion of the non-computing skills of students, staff and faculty. All mem-
bers of the School of Computer Science community are invited to attend.
SCS Day activities have included dancing, juggling, karate, bicycle repair,
squash, and an art show. This annual event concludes with an audito-
rium-packed talent show with the dean of the School of Computer Sci-
ence, or other senior faculty, acting as master of ceremonies.

Several faculty (and administrators) commented on the valuable role
played by Women@SCS. One senior faculty member stated strongly that
Women@SCS has been crucial for retaining women in the undergraduate
CS student body. While Women@SCS works primarily to improve the
social and professional opportunities of women, faculty applauded the
organization for helping bridge the various departments within School
of Computer Science, building a community, and offering events that
strive to be inclusive of all students. 

Other indications of broad cultural change within the school were
noted. Young faculty from throughout the School of Computer Science
started to meet as a group to share ideas and discuss their social and pro-
fessional interests. Young women faculty started to meet as a group
bringing together non-tenured women from across all departments of
the School of Computer Science. This is reminiscent of the early days of
Women@SCS when graduate students from throughout the School of
Computer Science starting meeting and making connections.

Admittedly, while Carnegie Mellon has been successful in improving the
gender balance of the Computer Science Department, there is much
work to be done in terms of recruiting and retaining a population reflect-
ing ethnic diversity; working towards broader diversity would seem to be
the next natural steps for a school which embraces and thrives on cre-
ativity and innovation. In line with this philosophy, in the fall of 2013
the School of Computer Science announced the formation of a new
organization, SCS4ALL, to be led by Women@SCS.
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In summary, changes in the culture and environment at Carnegie Mellon
did not emerge in isolation, nor did change simply happen; faculty, stu-
dents, and staff have all played—and continue to play—a vital role.
Indeed, as Margolis and Fisher assessed changes before they left their
roles at Carnegie Mellon in 1999 they recognized that “the key to the
longevity of these changes, though, is the recruitment of the faculty and
students to continued environmental improvements” (Margolis and
Fisher, 2002, p.139). Interventions went on at the individual level, the
departmental level and the institutional level, and, most importantly,
had institutional support as well as departmental and individual sup-
port. These changes are the result of fresh initiatives and vision along
with thoughtful teamwork, and both human and financial resources.
Changes at Carnegie Mellon have made the culture of computing more
inclusive of a broader population of participants. Our School of Com-
puter Science story can contribute to re-defining the understanding of
who can succeed in CS without appealing to the perceived stereotypical
interests of women, or men for that matter.
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C H A P T E R  4

Case Studies at Carnegie Mellon University

When men and women are in similar situations, operating under
similar expectations, they tend to behave in similar ways.

– Rosabeth Moss Kanter, 1977

Overview of the Case Studies at Carnegie Mellon University

The School of Computer Science’s history offers us an ideal opportunity
to examine both the pre-1999 imbalanced situation and the post-1999
more balanced situation; balance defined in terms of gender, breadth of
student personalities, and enhanced opportunities for women.40 Several
case studies of undergraduate students in CS at Carnegie Mellon have
been conducted during the past two decades: the pre-1999 longitudinal
study, and then studies in 2002, 2004, 2009-2010 and 2011-2012. The
latter post-1999 individual case studies represent “snapshot” research
points—each motivated by and conducted with specific objectives. A
consistent element of all of the studies is the theoretical underpinnings
of a social construction perspective. Hence, when these studies are holis-
tically analyzed, the findings paint an understanding of the ongoing
shaping of the culture of computing at Carnegie Mellon. 

Pre-1999: Research findings from studies at Carnegie Mellon in the mid-
late 1990s, when women comprised between 8% and 15% of the CS stu-
dent body, suggested that there was a strong gender divide in men’s and
women’s attitudes towards CS. While poor gender balance was not the
only factor at work, in this gender imbalanced environment women
reported feeling like they did not fit into the computing culture, their
confidence was low, and many smart, capable women left the program
without completing their studies (Margolis and Fisher, 2002). 

2002 and 2004: By 2002, changes in the culture of computing were
already being observed in the School of Computer Science. The situation
from 2000 onwards clearly warranted closer examination so with a grant
from the Sloan Foundation we set about conducting an initial case study.
The findings were so striking that we carried out another case study in
2004. The latter not only confirmed our 2002 findings, that students
demonstrated a spectrum of attitudes along with many similarities, but
also led us to challenge some of the traditional thinking about women
and men in computing. 
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2009-2010 and 2011-2012: Since 2004 we have continued to monitor the
culture and environment carrying out additional interviews and surveys
in the academic years 2009-2010 and 2011-2012. As with our initial study
in 2002, our 2011-2012 study was prompted by change, in this case a
newly revised curriculum providing greater emphasis on theoretical
thinking. We wanted to assess the impact of the change on the academic
and social fit of CS students, looking in particular for any red flags that
might indicate problems with the Women-CS fit (Frieze and Quesen-
berry, 2013; Frieze et al., 2011). 

Table 1: Overview of Case Studies at Carnegie Mellon University
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Year Qualitative
Research Approach

Participants Funding Source

1995-1999 Interviews

Observations

Discussions

Over 230 interviews
with over 100
undergraduate men
and women in CS

The National 
Science Foundation

The Sloan 
Foundation

Spencer Foundation

2002 Interviews

Observations

Discussions with
faculty, staff and 
students

Interviews with 33
undergraduate men
and women seniors
in CS

The Sloan 
Foundation

2004 Interviews

Surveys

Observations

Discussions with
current CS faculty
(especially faculty
who had been
around in the
1990s), staff and
students

Interviews with 55
undergraduate men
and women seniors
in CS 

Surveys with 136
undergraduate stu-
dents (27 women
and 101 men) 

Surveys with four
women and three
men who trans-
ferred out of CS
between fall 2001
and fall 2004

Interviews funded
by the Sloan Foun-
dation

Surveys were funded
by a grant from the
Computing
Research Associa-
tion’s Committee
on the Status of
Women (CRA-W),
and Collaborative
Research Experience
for Undergraduates
(CREU) Program



Unbalanced Gender Representation: 1995-1999 Case Study

Prior to 1999, the admissions policies, as well as the culture of comput-
ing supported a specific type of (male) student, in particular those who
had exhibited great programming proclivity. Research conducted at that
time (1995-1999) found a gender divide in the CS fit; in sum men were
more likely to feel at home in the Computer Science Department among
their likeminded peers while the small number of women often felt out
of place. The studies also concluded that there were strong gender dif-
ferences in the way men and women were relating to CS, men were more
likely to be focused on coding and the machine itself, while women
wanted to do something useful in terms of applications. This finding was
summarized as a gender divide: “computing with a purpose” (women)
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Year Qualitative
Research Approach

Participants Funding Source

2009-2010 Surveys

Focus groups

Observations

Discussions with
students

Surveys with 259
undergraduate stu-
dents (58 women
and 201 men) 

Focus groups with 6
undergraduate and
18 graduate stu-
dents

CRA-W and CREU

2011-2012 Interviews

Surveys

Observations

Discussions with
students 

Interviews with 40
undergraduate
sophomores (20
women and 20
men) in CS

Interviews with four
students and email
responses from two
students who
switched out of CS
but remained at
Carnegie Mellon

Surveys with 200
undergraduate stu-
dents (52 women
and 148 men) 

Microsoft Research-
Carnegie Mellon
Center for Compu-
tational Thinking,
and Carnegie Mel-
lon’s School of
Computer Science 

Table 1: Continued



and “dreaming in code” (men), and has been circulated widely as such
(Margolis and Fisher, 2002). 

As earlier stated, some of the findings from this early study contributed
to the significant change in admissions criteria to the CS major—such as
minimizing the need for previous CS programming experience. These
changes fit well with former Dean Raj Reddy’s vision to broaden the
scope of the search for potential CS talent which ultimately helped
increase the numbers of women entering as first year CS majors. 

One of the major recommendations arising from the 1995-1999 study
was based on the conclusion that men and women students held very
different attitudes towards CS. Thus, it was recommended that to
increase the participation of women in CS we should be asking, “How
can CS change to attract more women?” (Margolis and Fisher, 2002).
Their recommendation was to contextualize the curriculum, to make it
more applications based on the grounds that this would appeal to more
women. Other researchers have also suggested that making coursework
meaningful and relevant would increase the appeal of CS to more stu-
dents. NCWIT’s top ten ways for retaining students in computing notes
that “students learn more when what they are learning is relevant to their
life…”41 We agree that this is a powerful argument. But we also want to
make it clear that this is not just about women. Most of us, men and
women, often struggle with abstraction and find learning that is “rele-
vant and meaningful” more manageable. That said, at Carnegie Mellon
(and we assume at most schools) academic studies require and value
abstract thinking and opportunities for theoretical design. CS is no
exception. 

Again, it is often assumed that Carnegie Mellon changed the curriculum
to be “female friendly” and has continued to do so since 1999 in order
to increase the numbers of women in the undergraduate major. But this
is not the case. Indeed, if anything, over the past few years CS coursework
at Carnegie Mellon has become increasingly abstract and more theoret-
ical, especially in the first and sophomore years of the CS major. For the
most part the School of Computer Science faculty believe that incorpo-
rating applications into a particular course should depend on whether it
makes sense for the subject matter, for the intellectual and technical
skills to be developed, and/or for pedagogical purposes—not as a pre-
sumed means to promote gender equity (Blum and Frieze, 2005b). 
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A Class in Transition: The 2002 Case Study

Changes in how our students were relating to CS were already being
observed by 2002 when we conducted interviews to examine the per-
spectives of a class in “transition.” We called this group of seniors a class
in transition because this was the last class to have entered the program
before there was anything close to a critical mass of women. They
entered the program in 1998 when the entering class was on a par with
the low numbers of women entering CS programs nationally. The classes
ahead of them also had a low female to male ratio. However, the classes
following behind them from 1999 onwards, with the new admissions
criteria now in place, had good gender balance (the 1999 class entered
with 37% women). 

Our goal was to understand how cohorts of CS students at Carnegie Mel-
lon perceived their relationship to the field. Hence, we took an ethno-
graphic, qualitative approach, which is commonly used to further the
understanding of how members of communities respond to specific
phenomena (e.g., Babbie, 2004; Maxwell, 1996; Trochim, 2005). The
data collection tools included face-to-face interviews, discussions and
observations, with interviews providing the primary data. Indeed, inter-
views, using an adaptation of the interview questionnaire used in the
1990s research,42 allowed us to assess change. The interviews were very
open ended and meant to solicit perceptions and comments from the
undergraduates who participated; undergraduates who are viewed as the
expert informants on their experiences and attitudes (Seymour and
Hewitt, 1997, pp. 13-14). We used traditional qualitative processes for
the analyses and evaluation of the data (i.e. listening, reading, categoriz-
ing, interpreting, and describing) along with quantitative data analyses
where appropriate.

We interviewed 33 seniors (17 women and 16 men) from the class of
2002. In our analysis of the interview data, we found that the gender
divide that characterized the 1995-1999 findings had largely dissolved.
In its place, we saw students demonstrating a spectrum of attitudes, and,
most surprisingly, many similarities in how they were relating to the
field. Indeed the two social scientists, Larsen and Stubbs (2005), who
were hired to analyze the 33 interview transcripts independently, soon
observed that focusing on gender differences could not provide adequate
conclusions for what they were finding: 

The original objective of this study was to locate and identify
gender differences in the perceptions of these students. Our
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diligent attempts to meet this objective were consistently frus-
trated by the clear existence of gender similarities [emphasis
added] and evidence of other sources of diversity. (p. 140)

When we compared our findings to the 1995-1999 studies we found
some attitudes were much the same but we also found some significant
changes. Most notably we found that the perspectives of our students
were often more alike than different. In particular the pre-1999 gender
divide with men “dreaming in code” and women “computing with a
purpose” was blurred. We also saw students whose views of their field
had broadened quite dramatically from seeing CS as programming to see-
ing the field reflecting an exciting range of possibilities. What was most
encouraging was that the self-doubt and the lack of confidence that had
previously dominated women’s experiences in CS (as chronicled in
Unlocking the Clubhouse) were gradually being replaced by confidence
and enthusiasm. Having said that, as we discuss in the next chapter, our
studies have found that men continue to show more confidence than
women overall.

Diversity Becomes the Norm: The 2004 Case Study

Two years later, in 2004, our goal was to further understand how cohorts
of CS students at Carnegie Mellon perceived their relationship to the
field and to investigate the gender similarities theme. Hence, we initiated
a follow-up ethnographic, qualitative study. The data collection tools
again included face-to-face interviews, online surveys, discussions and
observations, with interviews providing the primary data. Indeed, inter-
views, using an adaptation of the interview questionnaire used in previ-
ous years, allowed us to assess change. As in 2002 the interviews were
very open ended and meant to solicit perceptions and comments from
the undergraduates who participated. Again, we used traditional quali-
tative processes for the analyses and evaluation of the data.

In the 2004 class there were a total of 156 seniors (52 women and 104
men) and in our case study we interviewed 55 students at length, 32
women and 23 men. All 55 interview transcripts were read and analyzed
to arrive at our conclusions. In addition, in order to examine our find-
ings in more detail and to do a gender comparison we focused on a rep-
resentative cohort of 20 men and 20 women; five of those women were
actively involved with the organization Women@SCS. As we made com-
parisons for more intensive analysis we also broke down the cohort into
three subgroups, active members of Women@SCS, other women, and
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men. The analysis involved reading each transcript in its entirety and
reading sets of responses to each question. This allowed us to identify
and compare prominent themes, common issues, and patterns of per-
spectives. Whichever way we analyzed the data—comparing men with
women, women with active members of Women@SCS or men with
active members of Women@SCS—we did not see evidence of a strong
gender divide. But, we did find student attitudes had changed consider-
ably since the research of the 1990s; changes which had become the
norm for this class. Namely, we found students becoming increasingly
proud of their self-image and ready to acknowledge that their academic
and social student community was indeed a diverse community in terms
of people and personalities.

Findings from surveys contributed to our conclusions. Men and women
expressed very similar factors leading to their decision to major in CS,
the main one being an interest in computing. They were also very simi-
lar in liking the breadth and versatility of CS. We found strong gender
similarities in the work ethic with students driven to master challenging
problems in CS. Both men and women showed a high motivation to
learn the material, which in turn resulted in a higher level of persistence
among these students. We were very encouraged to find that the major-
ity of women were reporting feeling increased confidence levels,
although more men than women reported feeling high confidence lev-
els. When asked about confidence in specific skills, such as program-
ming abilities, women and men were reporting an almost identical sense
of confidence (in fact women were more confident than men although
the difference was not significant). Survey findings from sophomores
through seniors showed that gender similarities appeared in students’
sense of success in the CS program and in feeling they fit in both acade-
mically and socially in the CS environment.

Our 2002 and 2004 studies provided evidence of important changes,
changes that illustrate that in the post-1999 more balanced environment,
gender similarities have emerged along with the Women-CS fit. We
believe that factors relating to three critical areas of balance have pro-
vided the crucial impetus for cultural change: (1) improved gender bal-
ance; (2) a broader range of student personalities; and (3) enhanced
opportunities for women through Women@SCS. Women@SCS works to
ensure that women do not miss out on the kinds of social and profes-
sional opportunities, including the mentoring and networking that can
go on more readily among the majority male group. The organization
has also provided visibility and opportunities for leadership that ensure
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women can contribute to the culture of the department together with
their male peers. These findings stand in sharp contrast to the gender
divide noted in the pre-1999 findings. 

Monitoring the Pulse on Diversity: The 2009-2010 Case Study

The 2002 and 2004 case study revealed that Carnegie Mellon had devel-
oped a culture and environment in which women felt they fit and could
contribute to the CS culture alongside their male peers. The motivation
for the 2009-2010 study was to determine if, as our observations indi-
cated, it still held true after five years. Ultimately, we aimed: to (1) assess
undergraduate attitudes and perceptions towards CS to identify some
specific cultural factors that were already contributing to the increased
participation of women in CS, and (2) to ask how we could apply this
information to improve our strategies for change.

We developed a two-page survey. The questions were both open-
ended/qualitative and quantitative in nature in order to elicit a rich set
of responses from the participants. Over 35 questions were included on
the survey and focused on a variety of constructs: experiences and rea-
sons for choosing to study CS (individual background and high school
experiences), experiences in the environment of the Carnegie Mellon
Computer Science Department, views of the CS field, career plans, and
attitudes to their peers, to classes and to faculty.

The survey was distributed in hard copy to 110 out of 131 total CS first
year students and 149 out of 456 total CS upperclass students. We col-
lected 259 survey responses in return. The responses were then manually
entered into electronic form. The participants included representatives
from all years of study. The sample represents approximately 46% of
undergraduate CS males and 52% of undergraduate CS women. Again,
we used traditional qualitative processes for the analyses and evaluation
of the data.

Our analysis found that most students felt comfortable in the school,
believed they could be successful in the CS environment at Carnegie
Mellon, and thought they fit in socially and academically. In brief, we
did not see any evidence of a strong gender divide in student attitudes
towards fitting in or feeling like they could be successful; indeed we
found that the Women-CS fit remained strong from prior years. 
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Diversity in Light of Curriculum Changes: The 2011-2012 Case
Study

For the ten years between 2002 and 2012, we paid close attention to the
culture of computing and monitoring the Women-CS fit. In 2010, the
undergraduate CS curriculum was reengineered to provide a greater
emphasis on theoretical thinking in the early curriculum. This change
prompted our next study, 2011-2012.

The primary data collection tools for our continued monitoring
included interviews (for depth) and a survey (for breadth). Interview
and survey questions covered a wide range of topics ranging from back-
ground in computing, reasons for choosing the CS major, favorite
classes, attitudes towards programming, and many more. CS sopho-
mores (first to experience the new 2010 curriculum as first year students)
were invited by email to participate in interviews. We identified and
interviewed a cohort of 20 men and 20 women. We also interviewed four
students who had switched out of CS. Interviews, which lasted approxi-
mately 30-60 minutes, were audio taped, transcribed, and analyzed. Sur-
veys targeting the entire undergraduate student body were conducted in
spring 2012. We collected 200 survey responses (52 women and 148
men) from first year through seniors. We again used traditional qualita-
tive and quantitative processes for the analyses and evaluation of the
data.

In brief, we found the Women-CS fit at Carnegie Mellon continues to
present a positive and encouraging story. Our findings demonstrate that
under certain conditions women, alongside their male peers, can fit suc-
cessfully into a CS environment and help shape that environment and
computing culture, for the broader benefit. The case studies also helped
us refocus the “problem lens” and to demonstrate why this is a critical
step to attracting and retaining more women in the computing disci-
pline. By moving beyond old frameworks that situate the problem as a
male-female dichotomy, we are able to employ more sophisticated and
robust tools for analysis and interventions. 

42 K I C K I N G B U T T I N C O M P U T E R S C I E N C E



C H A P T E R  5

An Ongoing Journey of Women 
in the School of Computer Science

Yeah, I’m definitely a CS major at heart.

– Carnegie Mellon Female Sophomore, Class of 2014

Yes. I am a CS major at heart.

– Carnegie Mellon Male Sophomore, Class of 2014

In this chapter we illustrate some of the major changes in student atti-
tudes towards CS since 1999. We look at the following areas: entering
the CS pipeline, perceptions of the field (definitions and interests in CS
and attitudes towards programming), challenging stereotypes in CS, per-
ceptions of individual performance and confidence, and the culture of
inclusion in the School of Computer Science. We illustrate the shifting
landscape with data collected from our cohorts’ interviews and surveys
from the 2002, 2004, 2009-2010 and 2011-2012 case studies. We have
shaped the analysis to allow the voices of student participants to speak
for themselves and their comments are often revealed verbatim. 

Entering the Computer Science Pipeline

As we investigated the backgrounds of our cohorts from the multiple
case studies, we found that in contrast to the 1990s women were just as
likely to grow up with a computer in the house as the men and also just
as likely to be the primary user. Students (men and women) had similar
reasons for choosing the CS major and many came from families who
encouraged their daughter or son to pursue her/his interests, and even
encouraged their daughter’s curiosity to just “play around” with the
computer. What had not changed was the influence of family as a primary
force for exposing students to computing and for providing role models.
Most of the women in both the pre-1999 and post-1999 studies came to
computing through their interest in math science and “were students
who enjoyed problem solving, doing puzzles, exercising logical thinking
skills” (Margolis and Fisher, 2002, p. 18).

If our students’ backgrounds are in any way typical of CS students across
the nation it could have serious ramifications for our efforts to broaden
participation in CS, especially when CS is largely absent from the K-12
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curriculum. The potential for discovering talent and interest in the field
will remain elusive if, for the most part, it is nurtured only among stu-
dents who come from “computing families.” This suggests we need to do
a better job of helping many more parents and guardians understand
what CS is, and why computing studies can benefit their girls and boys
especially in terms of potential careers. Changing the perceptions of CS
among parents is critical for changing the perceptions of their young stu-
dents.

The Computing Family

During the interviews of the 2002, 2004, 2009-2010 and 2011-2012 case
studies, we asked several questions relating to students’ early computing
experiences. Most of them recalled having a computer around as they
were growing up. Indeed most recalled having one in the house before
middle school age. During the 2004 interviews only one woman and
one man both said they’d had a computer in the house as long as they
could remember. By the 2011-2012 interviews we saw a shift in that the
majority of the students felt they always had a computer in the home or
in their lives. What was consistent between the two time periods is that
both men and women claimed to have been the most frequent user of
the computer in their household. “Probably me” was a common
response when students were asked who used the computer most. One
woman shared:

I grew up with a computer in my house so—I mean I always used
to play around with it and I was sort of interested in web design
so my parents signed me up for a couple of those classes. I was
pretty young then so it was basic HTML. 

– Female Sophomore, Class of 2014

Past research has found that women entering male-dominated fields
tend to come from families where both parents are highly educated and
success is considered highly critical (e.g., Jackson et al., 1993; Smith
2000; Trauth et al., 2004). Other studies have noted the strong influence
of fathers and other male family members in exposing children to com-
puting (e.g., Margolis and Fisher, 2002; Schulte and Knobelsdorf, 2007;
Teague, 2002). For instance, a study conducted by Turner et al. (2002)
found that among the female information technology professionals in
their sample “27% of the fathers held jobs that could be considered tech-
nical, with technical being interpreted as jobs in engineering, CS, math-
ematics, physics or chemistry.” 

44 K I C K I N G B U T T I N C O M P U T E R S C I E N C E



Our findings also reflect existing research regarding the importance of a
family that embraces computing. We found during the interviews from
the 2004 and 2011-2012 case studies that parents—and in particular
father-figures—figured significantly in the background of all students,
including women, and their early computing experiences. This was a
marked change from the pre-1999 studies when fathers “actively
engaged” their sons much more so than their daughters (Margolis and
Fisher, 2002, p.25). By the time of our post-1999 case studies fathers
proved to be major influences on their daughters. One female student
explained that she grew up with a computer in her home and while she
could not recall her first experience she was certain it involved playing
some sort of game with her father. Several females discussed program-
ming on the computer with their fathers. Others mentioned “figuring
things out” on the computer with fathers. For example, one female
recalled working with her dad to program an electronic clock with digi-
tal basic. Women also spoke often about the positive encouragement
and mentoring they had received from their fathers: 

My dad, because he encouraged me. I thought [when I took my
first computer programming class], “That’s not interesting.” He
was encouraging. He was like, “Oh, that’s a good idea,” because
he knew that in his line of work, programming was really help-
ful. And so I think he was pretty supportive of the idea of going
into computer science.

– Female Sophomore, Class of 2014

References to mothers also appear in the comments of female students
as they discuss influences and early computing experiences but are typi-
cally often absent in the comments of male students. In fact, only two
men from the case studies (one from the 2004 interviews and one from
the 2011-2012 interviews) were the exception in specifically mentioning
their mom’s role in influencing their interest in CS.

“Siblings” and “sharing the computer” were frequently mentioned
together. Several women and one man saw the computer as a family
computer: “Everyone kind of used it for their own thing.” What
became clear from these students’ early memories was that the com-
puter was not a boy’s toy, tucked away in his bedroom. The women
grew up using the machines as frequently as their male siblings and
peers. They did not see themselves as watching from “the sidelines,” or
becoming interested in computing vicariously by watching a father or
brother work. The women in our studies were, for the most part active
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computer users whose personal initiative sparked their interest in com-
puters and computing. As one woman remarked: 

I actually started programming in Basic when I was really little .
. . I used to get magazines and they’d have little code snippets so
I’d put those in, try them out on the computer. 

– Female Senior, Class of 2004

The students in the case studies often had another extended family
member in the field.43 Again dads figured largely, and mothers and sib-
lings to a lesser extent. Yet the students frequently discussed the role of
family members, and friends in the field (e.g., uncles, cousins, etc.). Dur-
ing the 2011-2012 interviews, only four women, as compared to eight
men, mentioned role models or teachers as being an influential person
in their decision to pursue a bachelor’s degree in CS. 

This also ties in with another finding in our case studies, which showed
that both men and women were more likely to note a range of people
when asked who was most influential in their decision to major in CS,
but the order and weight varied between the groups and over time. For
example, during the 2004 interviews, women cited fathers, teachers, fam-
ily, and mothers (in that order) as influencing their decision. Whereas,
the men interviewed in 2004 self-identified as their major influence, fol-
lowed by teachers, dads, and family. This held up for the men in the
2011-2012 interviews, but also emerged for the women. Out of the 20
women interviewed, 11 of them pointed to themselves as a major influ-
ence by stating, “I did” or “I just decided for myself.” For instance, this
woman stated:

My parents are supportive, were supportive of any major I chose,
and so I mean in that sense, I guess it would be them. But it was
really myself who decided this is what I want to do with my life
and pursued it.

– Female Sophomore, Class of 2014

Initial Interests in Computing

Throughout all of the case studies (2002, 2004, 2009-2010 and 2011-
2012), we found students’ initial interests in computers and computing
ranged from programming to playing games to using applications
(graphics, Word, etc.), and combinations of those activities. The word
curiosity emerged in women’s responses, although it is stereotypically
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thought to be a more common motivator of men. Some females would
discuss building basic websites with HTML to show their comic book
drawings or interesting projects. Women would say they became inter-
ested by just “playing around,” “fiddling around,” or just being “curi-
ous.” For instance, this student commented: 

The second my father took the first computer out of the box. I
was interested because I didn’t know what it was. . . . I’ve always
been curious about things. When I was younger I used to take
things apart to figure out how they worked.

– Female Senior, Class of 2004

Most students recalled having a computer in the house by their middle
school years and home was by far the most significant place for instigat-
ing their initial interest in computers and computing. For several stu-
dents early schooling was critical as one woman who graduated in 2004
mentioned that she first learned Logo—a basic programming lan-
guage—in kindergarten. She used it to draw pictures and really enjoyed
the experience. 

Most students were first introduced to formal CS classes in high school
(including some programming). Several students shared their multiple
experiences with CS classes in middle and high school:

(W)hen we started getting into more of the programming side,
like actually writing a code and stuff, I just really liked it and so
I just kept taking more and more classes and I just kept getting
more and more into it. I took a normal CS class and then I took
the Advanced Placement computer science class. And afterwards,
I actually ended up doing an independent study. I built a chess
bot. It was fun.

– Female Sophomore, Class of 2014

The Decision to Major in Computer Science

The majority of the students we interviewed in the case studies, women
and men, came into CS initially because of their interest in the field. For
some it was a simple decision. For example, one woman coming into CS
felt like it was not a decision, just something she was “going to do.” This
woman highlights a typical response when she explains “it just seemed
like a fit,” and this man saw it as a “natural follow up” to high school.
For others the decision was more complex, but more often than not the
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students were already on a math/science track. For some students the
career prospects were important. For others the field offered more
options than traditional math and science majors. For example, some
students shared these thoughts: 

There are so many possibilities with [CS]. It was mostly the fact
that it was so versatile that you could include music and art and
language and all of it, that I was like, Hmm, I should see what
the opportunities are. I’ve always really liked math, so it seemed
like the most right choice I could make. 

– Female Sophomore, Class of 2014

It’s a huge field that has a lot of interesting problems that need to
be worked on and pretty much really relies on computer science
now, whether it’s math or any of the sciences or anything. I think
it’s still a growing field and a really interesting one.

– Male Sophomore, Class of 2014

There were few to no gender differences in the reasons students chose to
enter the CS major. Cohoon and Aspray (2006) found something very
similar “For the most part, the male and female students with whom we
spoke felt initially attracted to computing for the same reasons” (p. 218).

Perceptions of the Field

Students’ Definitions of Computer Science

One of our goals was to capture students’ evolving relationship to CS.
Over the course of our case studies, most of the students claimed that
when they came to Carnegie Mellon they would have defined CS as pro-
gramming. This definition and understanding had evolved by their
sophomore year. By their senior year, students struggled to define CS
after being exposed to both the breadth and the depth of the field
through the CS curriculum. Most students would describe CS as the sci-
ence of computation or the science that “pushes” the boundaries of
computation. Many students stated that CS is not just programming. For
instance, this male stated:

It’s not programming, computer science is not programming! 
– Male Senior, Class of 2004
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Others shared:

I feel like there are actually many definitions for computer science,
so I believe it’s the science of understanding and solving problems.

– Female Sophomore, Class of 2014

It’s really essentially problem solving. [It] is what’s emphasized
here more than programming is, but it’s like an additional thing.
I’ll always hear people say that if you know how to think, then
they can teach you the language and everything. But if you know
how to reason and solve puzzles or problems, then that’s like
what’s the most important part. 

– Female Sophomore, Class of 2014

At least two students referred to Edsger Dykstra’s quote during the 2004
interviews about computers being a tool for CS just like the telescope is a
tool for astronomy. Another student managed to capture the ubiquity of
the field with an elegant description: 

Too big of a discipline to be defined but a very specific way of
approaching problems and dealing with them.

– Male Senior, Class of 2004

For most students CS had come to mean a challenging and complex
field. They described it as: “applicable to everything,” it’s about “algo-
rithms and [the] theory of computation,” “math and other philosophi-
cal things,” “problem solving,” “it’s a tool box, a set of tools for being
able to reason methodically about all sorts of problems,” and “a way of
thinking.” These are the core aspects of CS that have captured their inter-
est, their intellect, and their enthusiasm. This woman explained: 

I really enjoy like getting a problem and having to figure out a
way to best implement a solution. Even debugging, in its own
right, is problem solving because you have these crazy bugs and
you’re like, “How do I find out where these are? How do I fix
them?” And it’s kind of great, ‘cause basically every single aspect
of computer science is problem solving to varying degrees and I
just get to do that all day and that’s amazing. 

– Female Sophomore, Class of 2014

For her, CS is a logic-based system to solve problems. The computer
itself and programming were now seen as tools for solving problems
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in a structured manner. Students agreed that the way CS was defined
in high school: CS means programming—a limited definition which
continues to feed the public’s misconception—is narrow and mis-
leading, and fails to represent their new appreciation of the field.
These perceptions from our students suggest that if the broader con-
cepts of CS could be designed for, and implemented at, the middle
and high school levels we may well find that CS would be of interest
to a broad range of girls and boys. 

Students’ Interests in Computer Science

During the case studies, students were asked what interested them most
and least about CS. In general, a range of interests and areas were iden-
tified across the genders: problem solving (in general or for a problem-
space domain), building or creating something, working with useful
applications, and long-term opportunities. Given the students definition
of CS, it was not surprising to find that so many of them were interested
in the field because of the problem-solving factors. Students frequently
mentioned their interest in logic, algorithms, solving puzzles and prob-
lem solving. For instance, this woman illustrates: 

I really don’t think computer science has anything to do with
computers. It’s more of, here’s an interesting problem, here are
some ways to solve it.

– Female Senior, Class of 2004

Students also mentioned that they were interested in working on prob-
lems in particular domains (such as robotics, graphics, human computer
interaction, etc.). But more often than not students appreciated the
breadth of CS. For example, one male suggested that he was interested in
CS because of its breadth and its applications to so many other fields.

With this opportunity, a few students acknowledge their excitement
about making a difference in the world. For example, a few students felt
that CS gave them the ability to create something useful that people can
use to save them time, or to make doing something easier. Several stu-
dents appreciate the ability to potential “change the world.” They would
acknowledge the possibility of using a single program to have great
impact. For example, one male said:

You can start from nothing and end up with something new,
amazing, incredible, revolutionary and then with like, with the
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press of a button, you can share it with the world. 
– Male Sophomore, Class of 2015

Others suggested that the practicality of CS and the ability to solve an
abstract idea or algorithm could be applied to the most practical and
everyday problems. As the men explained what interested them the most
they also showed how applications-oriented many of the men in our
case studies tended to be. A man explained: 

What I’m really excited to start doing after I finish the core cur-
riculum is to do electives and look more at the applications of
that stuff.

– Male Sophomore, Class of 2014

Similarly, when students were asked about what interested them least, a
spectrum of comments emerged. The largest area of least interest was the-
ory and math, at similar rates for both men and women in both 2004
and 2011-2012. 

This student explained: 

I see proofs sometimes that don’t have application and I don’t
see a point. It’s just like, yes, it’s nice to exercise the act of prov-
ing things. But, ah, if there’s no point, then don’t do it. 

– Male Senior, Class of 2004

Attitudes to Programming

When we looked at attitudes to programming in the 2002, 2004 and
2011-2012 case studies, we found one of the strongest illustrations of
emerging gender similarities. In answer to the question, “Do you like or
dislike programming?” the responses revealed the majority of students
liked, and in many cases even “loved” programming. Cohoon and
Aspray (2006) made a similar observation when they looked at what had
initially attracted students to CS: both men and women enjoy program-
ming. Many explained that programming is “awesome” and that getting
something to work is “really great.” In our interviews, several women
explained their attachment to coding: 

I like programming. I guess it’s also this kind of instant gratifica-
tion feeling again where if you can code something and then just
clicking that one button and seeing it actually happen right there
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it just kind of okay wow I got that to [work] . . . the feedback that
you get that quickly is what I like about it. And then there’s all
this problem solving skill that you have to go through, and if you
can do that yourself and by coding it you prove to yourself that
you could do it, that you could solve the problem. I think that’s
what I like about it. 

– Female Senior, Class of 2004

This man showed a similar attachment: 

I love programming, very much. In programming you are limited
by the time you spend, not the computer. And, so I like that sort
of fast feedback and being able to see things immediately. 

– Male Senior, Class of 2004

During the 2011-2012 interviews, the responses ranged from expressing
the sense of accomplishment that programming can provide to the cre-
ative side of programming. The majority of students said they loved or
liked programming. In this cohort 16 out of 20 women and 13 out of 20
men reported these sentiments. A male expressed that it is “amazing” to
do so much with just writing code. A female was excited that you could
“create so many things” with just programming.

Initially, we sorted the responses into two main categories, “love or like”
and “dislike,” but it soon became clear that this was an oversimplifica-
tion; indeed it was quite obvious that a third category had emerged, a
category in which the responses were “mixed,” showing the limitations
of a simple oppositional yes/no answer. Gender similarities, rather than
differences, emerged again with students providing thoughtful responses
as they tried to explain their views. Common responses were along the
lines of “a little bit of both,” and “I have to say I’m kind of in the mid-
dle.” One student felt that she liked the higher-level programming, but
disliked the systems level programming and felt it was a “mixed bag.”
Another student qualified his feelings about programming: 

I think, generally, I dislike it. Unless I know exactly what the
code’s doing, which is rarely the case. And if it’s something I’m
interested in because, like I said, I wouldn’t want to just write
code for the sake of code, I want it to be able to do something
noticeable. 

– Male Sophomore, Class of 2014
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Answers to the question of liking or disliking programming revealed a
spectrum of attitudes which cut across gender and many students quali-
fied their attitudes. Thus, liking and/or disliking programming was
determined by a variety of factors, primarily what kind of programming
was involved, what the purpose of the programming was, and the num-
ber of hours spent actually programming. While most students in this
cohort, said they liked programming, or had mixed responses, most did
not see themselves with future careers focused solely on programming.
Several felt that they might get bored if they were asked to program for
many hours a week for the rest of their life. As one woman put it: 

I enjoy programming. I really like it. I guess I don’t really enjoy
it on a daily basis, for example if I had to do it 50 hours a week I
don’t think I would enjoy myself. 

– Female Senior, Class of 2004

Challenging the Stereotypes

Stereotypes impact us all; they are entrenched in the cultural images that
surround us. The media (movies, television, Internet, comics, etc.) help
us to develop and maintain stereotypes through the types of images and
levels of (mis)representation they produce (Matlin, 1999). CS stereo-
types, for example, act as shortcuts for what we think we know about CS
and about the people in the field. The “geek” stereotype—the image of
the (white, male) computer obsessed intelligent individual who has
poor social skills, and pays little attention to hygiene and appearance—
is pervasive and potentially harmful in deterring some young students,
especially girls and women, from considering the field. Some researchers
have seen the geek stereotype, even though something of a myth, as a
major source of gender difference having a “differential impact on male
and female students” such that “women enter the field in smaller numbers
than men, and are more likely to leave” (Margolis et al., n.d.). 

With all this in mind, as we listened to Carnegie Mellon students discuss
CS stereotypes, we were surprised and fascinated to see them constantly
redefining and reshaping the images of CS that surround them. They
show that stereotypes, a seemingly impenetrable obstacle to broadening
participation in computing, can be changed. 
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Characteristics of Computer Science Students at 
Carnegie Mellon University

In the 2002, 2004, 2009-2010, and 2011-2012 case studies, we gave students
an opportunity to give their own perspectives on their peers. We asked stu-
dents the question “Can you describe the characteristics of CS students here
at Carnegie Mellon?” Among the student responses some words and
phrases were heard repeatedly: “intelligent,” “creative,” “hard working,”
“passionate,” “focused,” “smart,” and “diverse.” The range of descriptions
included: students are well rounded, involved in activities outside of com-
puting, and generally not conforming to the CS stereotype. 

By 2002, students were already commenting on the diversity of student
characteristics: 

There isn’t a typical student any more. There are some traits that
you have to have. They have to know how to use computers, but
there is such a range of students. 

– Male Senior, Class of 2002

Many similar observations appeared in the interviews across many years.
Students felt that there was a huge range of people who actually like CS.
In the words of these students: 

I guess I can’t specify one thing because I think everyone is dif-
ferent so I can’t really pinpoint certain characteristics from one
computer science major to another. 

– Female Senior, Class of 2004

CS majors are diverse. CMU CS majors are smart and good at
computer science, and beyond that there is nothing that they all
certainly have in common, and no stereotype that would be fair. 

–Male Senior, Class of 2010

The most common indication of diversity took the form of students
struggling to answer the question with specifics. A few students replied
that we are “all different” or a “wide range of different people” or “sur-
prisingly” a diverse crowd. Despite this diversity, many remarked that
most CS students share a hard-working mentality and the ability to take
on challenges. 

A view that was repeated by many respondents was that even though
some students fit the geeky stereotype, they were just one group among
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diverse groups of personalities and interests. This woman made a fitting
remark: 

Computer Science stereotypically has a lot of really nerdy, weird
people, and people who don’t shower or something and they
don’t talk to anyone. I haven’t met anyone who is like that. 

– Female Sophomore, Class of 2014

This woman felt that CS at Carnegie Mellon was special in the way stu-
dents were allowed to explore a breadth of interests. As she described
how important this was for her she also noted the broader understand-
ing of diversity that characterizes the School of Computer Science: 

I do remember though, when I was visiting schools before I
decided on Carnegie Mellon, I did get a sense from other schools
that they were not as open to diversity maybe. And I don’t mean
diversity in terms of minorities and women, but I mean in diver-
sity of interests. I remember visiting I think it was the [other
school]44 and their computer science department felt so rigid and
technical and that’s not at all what I wanted. I wanted it to be
more open and allow me to try interdisciplinary work and stuff. 

– Female Senior, Class of 2004

We found that the most common viewpoint expressed by the cohorts
was that the community was made up of three different sub-groups:
those students who were totally into computing, those who preferred
outside activities, and those who occupied the middle ground. The next
most common characteristic perceived by the cohort was that the stu-
dent body was “diverse.” Another characteristic noted was “hard work-
ing.” Several of these characteristics were noted fairly equally by both
women and men. One woman who identified three sub-groups also
noticed interesting changes in the student body: 

It seems like the people who saw CS as something they’re study-
ing and not like a way of life. I see more and more of those with
every incoming first year class. And the other type it seems like in
high school they weren’t the most social people so they’re learn-
ing to be social as well as learning computer science at Carnegie
Mellon. And the other people are more formed, whole people
when they come in. 

– Female Senior, Class of 2004
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In addition to the student’s assessments of their peers, interviews with
faculty members helped broaden our understanding of CS students. Fac-
ulty also noted that there is no one template for a computer scientist at
Carnegie Mellon, echoing the student’s own perceptions of themselves
and their peers as a diverse bunch. Several faculty members mentioned
that while there was no “typical” CS student any more, for students to be
successful in CS they needed to have some specific skills in common: a
strong work ethic and a strong sense of self, enabling them to ensure a
balance of work and other interests. One faculty member pointed out
that these skills were expected campus wide, reflecting Carnegie Mellon’s
criteria for success, not skills confined to the Computer Science Depart-
ment. Students in our cohorts also linked the CS work ethic to a univer-
sity wide characteristic.

Not the Traditional “Geek”

By 2002, changes in the student body were affecting the culture of com-
puting at Carnegie Mellon such that the familiar “geek” culture, reflect-
ing the larger computing culture, was losing the dominance it once had.
Perhaps one of the most obvious indications of this evolving culture was
the way in which CS students were redefining their own self-images and
the images of their peers. 

The 2002 findings suggested that our students were moving towards a
new identity with respect to CS based on a well-rounded image, which
challenged the traditional CS stereotype. This finding held true in the
subsequent case studies of 2004, 2009-2010 and 2011-2012. For example,
we saw strong challenges to the image of “dreaming in code” (Margolis
and Fisher, 2002, p. 5) as representing the male CS student’s attitude
towards computing. Men seemed just as likely as women to appreciate
computer applications and want more from the field than program-
ming. We found men who were as socially outgoing as women, and
women who could be just as “geeky” as men. Although no interview
question category specifically addressed the issue of stereotypes, all
eleven of our categories had questions that elicited responses related to
CS gender stereotypes. We were struck by how frequently the seniors’
responses did not fit traditional patterns. This woman voiced the same
perception: 

Some [women] were just as hard-core as the guys. And the guys,
it’s the same thing, some of them really want to spend all their
time on the computer and not think about anything else, and
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some of them are really not like that, and [are] really interested
in making it more appealing.

– Female Senior, Class of 2002

The picture of a narrowly focused CS student did not emerge. To the con-
trary, we found students with a variety of interests and with social circles
both inside and outside of CS: students who were involved in outreach
activities and community service, students who enjoyed both humani-
ties and science classes, and students who were aware of the old “hacker”
stereotypes and determined not to be like that. Our cohort included stu-
dents who played the violin, wrote fiction, sang in a rock band, partici-
pated in team sports, enjoyed the arts, and were members of a wide
range of campus organizations. We found that most students appeared
to be moving towards a more well rounded identity that embraced aca-
demic interests and a life outside of computing. Students described
themselves as “individual and creative, just interesting all around peo-
ple,” “very intelligent,” very grounded, not the traditional geek,” and
“much more well-rounded than people five or six years ago.” 

This is not to say that students who enjoyed coding did not exist, nor
that programming wasn’t still an important part of their world, it cer-
tainly was as we explained earlier. But this interest seemed to be placed
within a broader context, with respect both to the field of study as well
as participants. We found students who enjoyed programming and the
“geekier” aspects of CS, and we found students who did not. 

In the 2002 case study, the longest interview and seemingly most socia-
bly outgoing student in the cohort was a young man who talked for over
one and a half hours, while the “geekiest” of students interviewed was a
woman who recalled that as a child she had kissed the computer in
much the same way as she would kiss a fond toy. This student had orig-
inally “wanted to fit the stereotype” but finally adopted a more self-
assured attitude as she claimed some aspects of the geek stereotype,
while maintaining a feminine identity, “You know a girl can be good
looking and still be in computer science and still be smart goddamn it.”

In his paper “Race, Sex and Nerds: from Black Geeks to Asian-American
Hipsters” Ronald Eglash (2002) talks about the “normative gatekeeper”
as he examines the relationships of race and gender to the figure of the
nerd or geek. He concludes that it’s not easy for blacks or women to sim-
ply adopt the geek identity, because the geek image acts as a “normative
gatekeeper,” but rather they need to invent a new identity. 
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What seems clear is that these students were constructing a new image of
the CS student. We might speculate that the culture in which they spent
more than three years of their studies, a culture with an increasingly
diverse student body and which supported this diversity, had shaped
their image of themselves with respect to CS. We might speculate that the
changing culture gave permission for men to explore their non-geeky
characteristics and women the encouragement to be both feminine and
computer focused. For the most part, our cohort seemed to be identify-
ing with the more diverse aspects of the student body while retaining
some of the traditional aspects. For instance, one woman stated:

Everyone’s a geek and they know it and they’re very proud of it. .
. . People aren’t afraid to do what they want to do, and I feel like
if you had an interest in any aspect of computer science, you’d be
able to find people in the community that are also interested. 

– Female Sophomore, Class of 2014

Overall, findings in 2002 showed that women seemed to be constructing
a new identity that was both “geeky” and feminine. At the same time
many students in the cohort were reevaluating and redefining what it
meant to be a computer scientist. When we conducted the follow-up
interviews in 2004 and 2011-2012, we found this new identity had
evolved yet further as students broke with old stereotypes, claiming the
“good” aspects of geekiness, respecting diversity, and ensuring they
maintained broad and balanced lifestyles. 

This woman summed up what so many others voiced:

I’ve been surprised by the number of cases where people who are
computer science students but put a lot more effort into studying
artistic endeavors, or studying a language, things like that. I know
there’s the common stereotype of people who don’t get out very
often, [who] sit in front of a computer. But I think if you look
around enough, that’s not really what most computer science
majors are doing with their lives.

– Female Sophomore, Class of 2014

Breaking with, and Living with, Stereotypes

In the 2002, 2004, 2009-2010 and 2011-2012 case studies, we found con-
sistent responses to questions about the stereotyping of CS and com-
puter scientists in the dominant culture of the United States. Not
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surprisingly, we heard familiar comments from students confirming they
knew only too well which stereotypes persist in the broader, popular cul-
ture: a computer scientist sits in front of the computer all day program-
ming, is odd looking, unhygienic, nerdy, and anti-social. 

In our 2002 cohort, students were most likely to argue that “this is not
me,” confirming the notion of a “geek mythology” found in the pre-
1999 interviews (Margolis et al., 1999). At this time many students dis-
tanced themselves from the traditional stereotypes. “[The geeks] give a
bad rap for everybody else,” remarked one young man. 

In later cohorts, however, several students appeared to be quite happy to
have some connection to CS stereotypes (or part of them). They
explained that CS might be “nerdy” but it shouldn’t carry a negative con-
notation. For example, this woman shared:

Everyone’s a geek and they know it and they’re very proud of it. 
– Female Sophomore, Class of 2014

While some students made a point of noting that the stereotype referred
to men only, some women appeared to include themselves as part of the
stereotyped community. One woman even exclaimed, “We’re all geeks.”
Another shared: 

Nerdy jokes, making jokes about Linux and things like that and
I see no problem with that. I think it’s funny too. I think that the
stereotypes aren’t malicious. I think that they are fine. To a cer-
tain extent I think that people embrace them here and that’s fine.
I think that people don’t mind. They know that this is what they
are like and they’re not going to hide it and I like that a lot. 

– Female Senior, Class of 2004

Several women suggested that nerdy characteristics could also be applied
to Carnegie Mellon students in general. One female felt that the nerd
quality applied to all Carnegie Mellon students at the university in some
aspect. She felt that CS is a “big bunch” of nerds, but that was the case
with the entire university student body. One woman explained the range
of student interests from technical to artistic, pointing out the only thing
they all have in common is that they all happen to “write code.”

For the most part, students in our later cohorts suggested that stereotypes
had not impacted their experiences in any significantly harmful way.
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They did not appear threatened by the dominant CS stereotypes outside
of their domain. Rather, they felt comfortable with themselves, their
peers, and the images surrounding them. 

Another stereotype surrounding CS students is their supposed 24/7
attachment, by choice, to the computer. Contrary to this we found that
students really wanted to try to have a balanced life and include extracur-
ricular activities in their schedules even though time was often a chal-
lenge. 

Several students pointed out that time spent “obsessively connected” to
the computer was actually tied very closely to times when homework
and lab projects were due. At that time they agreed that (as this woman
noted) “all you can do is your project,” and (as this man noted) “social
life is completely disrupted by the fact that they have to go sit in the clus-
ter for twelve hours and work on something.” Hence, time management
becomes a very important skill for these students but the stereotype that
they “just sit in front of the computer all day” was clearly not true. For
many of the students there seemed to be a shift in the definition “geeki-
ness.” It now referred to the amount of time spent at the computer ver-
sus other stereotypical features—looks and anti-social characteristics
were not mentioned nearly as much, while time issues cropped up in
many answers. 

Furthermore, as these student explained, when time spent working
became intense, the group work effort could be fun and play a role in
community building. Students spoke about working on big projects in
the computer clusters and described that a “ton” of people would be
working together until midnight. Many felt that the projects were “com-
mon enemies” and everyone would get along and laugh around while
working. Two students explained: 

I got the impression, you know, when I’m sitting in the cluster at
like, you know, two o’clock in the morning and I can’t [laugh] I
can’t get this thing to work or whatever, you know, the people
around me who are stuck there too are like, you can see those
problem is difficult for them there um, they wouldn’t rather be
doing anything else.

– Female Senior, Class of 2004

There’s kind of a camaraderie that builds up there and then other
social circles begin to become neglected in some sense. The real
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friends that a student like this will make will be the people that
they’re working alongside. And then that seems antisocial from
the outside. 

– Male Senior, Class of 2004

In our post-1999 case studies we did not see stereotypes contributing to
a gender divide as noted in the early research of the 1990s. Instead we
found most students showing a spectrum of attitudes and interests in
computing and old stereotypes were giving way to new identities, rich in
breadth and diversity. And, when students drew on aspects of traditional
CS stereotypes, these often became a source of common ground for men
and women rather than a source of gender divide. 

Perceptions of Individual Performance

Confidence and Programming Skills

When asked if they had the skills for good programming,45 women and
men similarly reported requiring certain skills: you have to be well-orga-
nized and able to think ahead; you need good problem-solving skills;
you need to be able to think logically and analytically and have lots of
patience. During the 2004 case study, women were a little ahead of men
in showing confidence in rating their programming skills. This woman
illustrated the confidence she felt in her programming skills and some
surprise at the question: “As you get more exposure to programming it’s
impossible not to develop these skills.” 

Another women shared: 

It’s always fun to sit down in front of a computer and kind of
producing code until something is done and it’s such a good
feeling. A lot of time once I sit down and do programming I find
myself living in the cluster for a day without eating or sleeping.

– Female Senior, Class of 2004

Once again, an interesting category emerged as we tried to understand
the complexity of students’ answers. This category, which we called “Yes,
But/Doubts,” covered a range of attitudes in which students either qual-
ified their sense of having good skills with comments like “yes, to an
extent,” or expressed some doubts saying such things as “I did at some
point.” Again strong gender similarities emerged in all categories. These
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findings showed great similarities in the way our student cohort was
relating to CS, and particularly with respect to programming. It is par-
ticularly interesting that when asked about specific skills, and not about
confidence levels per se, women expressed a sense of confidence similar to
their male peers.

Confidence Levels 

In all of our case studies (2002, 2004, 2009-2010 and 2011-2012), we
found that men consistently report higher confidence levels than
women. We speculate that since women have been subjected to the
broad American cultural message that women’s self-esteem and confi-
dence are lower than men’s (Kay and Shipman, 2014; Sandberg, 2013),
generally it is perceived that it is less gender appropriate for women to
express a sense of confidence than it is for men.46 As other researchers
have found, many women often downplay their abilities (e.g., Dunning
et al., 2003; Joshi et al., 2010; Kay and Shipman, 2014). Not surprisingly
when we examined the grades overall we found that women were as aca-
demically proficient as the men. Our students’ attitudes, while shaped by
the micro-culture of the department, are not isolated from broader, pre-
vailing cultural messages. This is not to say expressions of confidence
were categorically absent. For example, one woman remarked “I see
myself as one of best of the best now.” 

Students stated that although their confidence increased overall, levels
varied greatly over the years, depending on the classes they were taking.
In addition, as we mentioned, when asked about specific CS skills,
women appear to be equally as confident as men in claiming them. Sev-
eral students said their confidence had fluctuated or remained stable. A
few described that they were pretty confident coming into the program
and have experienced “ups and downs.” Others described a few “bumps
along the road” or feeling slightly “subpar.” Or as these women said it
can do both: 

It’s up and down. Last year first semester it was like I was hit by a
bus. I was like, “Oh my God, I can’t do this.” But now I think it’s
steady. It’s like, “Okay, I think I can do this.” 

– Female sophomore, Class of 2014

Once you start working on different projects or having more pro-
jects under your belt you just feel a little better . . . public speak-
ing and having a more professional front is all part of it. And
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joining a group like Women@SCS really helps because there are
plenty of chances to speak, talk and I think just growing more as
an individual.

– Female Senior, Class of 2004

The confidence gap has narrowed significantly since the pre-1999 stud-
ies were carried out, when some women’s confidence was noted as being
“extinguished” as they progressed through the program. Nor did we see
“drops in confidence precede drops in interest” leading to women leav-
ing the CS major (Margolis and Fisher, 2002, p.5).47

Studies have found that students’ confidence has direct effects on their
likeliness to challenge themselves in courses, research, and graduate edu-
cation (e.g., Barker and Garvin-Doxas, 2004; Beyer et al., 2002; Irani,
2004). Not all responses showed such a strong gender similarity. For
instance, in the 2009-2010 survey results, we found that indeed women
were twice as likely as men to strongly agree with the statement: “I feel
like everyone I know performs better than I do.” Specifically, over 50%
of women felt their peers performed better than them, as compared to
only 30% of the males. The interview data from the 2011-2012 also sup-
ported these findings. Many of the male students shared experiences like
“I can keep up with classes,” “I do well enough” or “I seem to be keep-
ing up.” Whereas, some female students expressed insecurities,
“[Carnegie Mellon] is a very competitive school, sometimes it’s hard to
keep up.” 

We investigated the confidence levels in more depth among the survey
results from 2009-2010 and 2011-2012. We examined confidence levels
among the first year cohort in the studies and made a comparison to the
survey responses to the sophomore, junior and senior cohorts. And
when we looked at the first year students and the upperclass students
separately we found similar improvements in their perceptions of per-
formance. By the time students reached sophomore through senior lev-
els their confidence levels improved. In general the responses indicated
a positive shift for the women as they gain in experience and receive
more feedback about their own performance and the performance of
their peers. But overall, as other studies have shown48 men were still far
more likely to admit to higher confidence levels than the women. 
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A Culture of Inclusion in the School of Computer Science

Sense of Fitting In

In the case studies post-1999, we have consistently found that women
were feeling comfortable in the CS community and fitting in with their
peers. Even those students who described themselves as not CS focused
could find a place for themselves among like-minded allies. Many
women felt that there was a “huge spectrum” and “range” of people.
Others remarked that the student body had become “much more multi-
dimensional.” Several students’ observations clearly meshed with our
own observations about a positive sense of fitting in. One woman
described that she “felt like I fit from the start.” Others simply stated, “I
found my group” and “people like the same things I do.” One female
put it quite simply:

I used to not fit in until I came here. 
– Female First Year Student, Class of 2013

During the interviews, students were asked to describe a typical CS stu-
dent and then where they fit in, or did not fit in, with the self-described
picture. For the characteristics some students mentioned seeing sets of
characteristics—ranging from those belonging to students who were very
CS focused, closer to the traditional CS stereotype, and those who were
more into “a bunch of varied interests.” Other students mentioned a
range of characteristics belonging to a range of students. 

The results for this question showed a strong gender similarity among
students voicing a sense of fitting in at some level. One student felt that
she had a CS “kind of personality” that she was able to make CS jokes
with her friends and be accepted for doing so. For some the fit was
unquestionable. Many students explained how they have a sense of fit in
both academic and social aspects of the community:

I’m a nerd, but I’m social. There are several people here like that. 
– Male First Year Student, Class of 2013 

By far the largest group contained those students who fell into the
“mostly” category. By this we refer to the group who, for the most part,
saw the CS community as diverse; made up of several groups with spe-
cific characteristics, embracing people with outside interests, and people
who had friends in other majors. Students felt they had found their place
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within one, or more, of the different groups who shared their character-
istics and interests. 

There’s lots of people with lots of different interests and back-
grounds and stuff like that so I yea I think there’s other people
with the same background as me. I think I fit in as well as anyone
else anyway. 

– Female Senior, Class of 2004

A few students made negative comments about fitting in. Among those
who felt they did not fit in one woman commented that she felt people
were not generally very helpful, while another woman retained her inter-
est and ability in CS but had moved towards Art taking her CS interests
with her. One woman said she felt “intimidated” at times by other stu-
dents, “I didn’t feel like I knew as much as they did.” Interestingly, this
woman had come into the program with a good background in pro-
gramming. She “really liked the programming courses in high school
and I felt that I was good at them.” In contrast one woman who came in
with no background had found her niche among a group of women she
called the “CS chicks.” She clearly felt at home during the early intro-
duction classes with “this group of 30 girls and we were all fairly clue-
less.” The two men who did not feel like they fit in commented on social
aspects, one finding the other students “immature” and the other want-
ing more social diversity.

Given the earlier findings about stereotypes and the sense of inclusion in
the culture of the school, for the 2009-2010 and 2011-2012 case studies
we chose to focus further on the notion of “fit.” We included questions
about this in both the surveys and interview guide. In exploring these
topics we examined the notion of fit from two perspectives—social fit
and academic fit.

The need for social belonging, or for seeing oneself as socially con-
nected, is a basic human motivation (e.g., Baumeister and Leary, 1995;
Walton and Cohen, 2007). Indeed, a sense of social connectedness can
predict favorable outcomes such as intellectual achievement, feeling
respected, and compliance with authority figures. Social fit becomes
especially critical when students’ self-perceptions of their academic per-
formance are inaccurate as we have seen with women who underesti-
mate their ability (e.g., Dunning et al., 2003; Joshi et al., 2010; Kay and
Shipman, 2014;). Thus it is vital that departments help “create a sense of
belonging that can reinforce student self-efficacy and connections to
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community that support student perceptions of their ability within the
field” (Veilleux et al., 2013, p. 69).

During the 2009-2010 interviews and as a part of the surveys, students
were asked if they felt they fit in socially. Most students in our studies’
cohort felt like they had a good social fit. The positive comments from
students on their social fit often related to having “lots of friends” and
conversely the negative comments related to having “no friends.” How-
ever, the most common responses were about finding “people like me,”
people with “similar mindsets” and “similar interests.” Once again, the
responses were highly positive and produced striking gender similarities
even to the point of the language they used: 

Yeah, I’m definitely a CS major at heart. 
– Female Sophomore, Class of 2014

Yes. I am a CS major at heart. 
– Male Sophomore, Class of 2014

Researchers also explain that perceptions of academic fit are important
considerations in students’ decision to pursue or remain in a CS degree
program. Further, a lack of perceived fit may lead to decreased perfor-
mance, increased attrition rates and lack of identification with the field
(e.g., Beyer et al., 2004, 2003; Cheryan et al., 2009; Steele, 1997). During
the 2009-2010 and 2011-2012 interviews and as a part of the surveys, stu-
dents were asked if they felt they fit in academically. Although fewer
women than men agreed or strongly agreed with the statement we still
found that most women felt they had a good academic fit. We found that
a small percentage of women felt unsure about their academic fit. For
example, a few women explained that they feel smart sometimes but
“dumb” at other times. One female junior showed that this perception
had not dampened her sense of humor: “I sometimes feel like I don’t
know as much as others, but then I meet others.” 

Several students commented that the CS major is “hard, demanding.”
We found a strong gender similarity in such comments: one first year stu-
dent female said, “It’s hard but mostly doable,” while a male first year
student said, “It’s hard but I can handle it.” During the 2011-2012 inter-
views, we saw gender similarities also in the way students expressed their
sense of academic struggle wondering if they were up to par but also rec-
ognizing that others were thinking the same way. 
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These findings indicate a marked change from the earlier environment at
Carnegie Mellon where the “majority of women struggle to find a place
where they can feel comfortable in the prevailing culture” (Margolis and
Fisher, 2002, p. 102). Indeed, the early studies showed that in the pre-
1999 atmosphere, women did not feel comfortable, academically or
socially, while male students were found to have great camaraderie and,
by virtue of their programming strengths, could perform well academi-
cally.

Thoughts on Switching out of the Computer Science Major

Perhaps inevitably in a challenging program of study, many students
think about the possibility of switching into another major. During the
2004 and 2011-2012 case study interviews, students were asked if they
had ever considered switching out of the major. On the one hand, most
of the students did not share experiences where they considered this
option. In fact, there were many students who said they had never
thought about switching out. Some felt they would never switch out
because there is nothing else they would want to “switch into.” For
instance, a student remarked: 

I would say that I’ve never really thought of switching out
because I can’t really think of any programs that I would be more
interested in. 

– Male Senior, Class of 2004

On the other hand, a number of students did express thoughts about
switching out of the CS major. For instance, during the 2004 interviews,
fifteen women and eight men expressed sentiments about switching out
of the major. However, ten of these women and six of the men claimed
they had not been really serious about it. Over time the numbers shifted
and during the 2011-2012 interviews men outnumbered women with
eleven men and ten women expressing sentiments about switching out
of the major!

The overwhelming reason for thinking about switching out was acade-
mic, sometimes relating to a particular course, or timeframe, as this
woman explains:

I remember sitting in a particularly boring 213 lecture and I
wasn’t seriously thinking about this, but the thought crossed my
mind, “If I was math major, I wouldn’t have to take this.”
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[Laughs] And I was like, “This is not good. I need to adopt a new
attitude about this class.”

– Female Sophomore, Class of 2014

This man similarly doubted his interest and ability: 

I looked around me and I saw people that seemed a lot more
interested in computer science than I was. Then I got worried
that maybe it’s not right for me. I wasn’t doing badly in anything
but I just felt, maybe I should have studied English somewhere,
government or whatever. 

– Male Senior, Class of 2004

For many students thoughts of switching out were fairly fleeting. Some
suggested that they considered it “briefly” but never “seriously.” Given
that several of the women had considered switching out but had not, it
was interesting to learn what kept them going. The primary reason was
the challenge, “the challenge is part of the fun,” and the decision to
“stick with it.” This woman expressed it as a kind of “stubbornness,” she
“wanted to prove to myself that I can do it no matter how much behind
I was when I started out.” While it seems that the women might have
taken longer than the men to recognize that they could be successful in
CS, once given the opportunity to be in the CS major at Carnegie Mel-
lon, they were determined to see it through. Many of the same women
who had had thoughts of switching eventually felt a tremendous sense
of accomplishment as seniors:

Basically, once I finish this school, all the doors will be opened
for me, and it’s just… it’s a pain, you know, at some points, and
some classes I don’t like, but overall, I mean, it’s such a great
experience, and it’s just something that if you get the opportunity
to do you just have to do it. There’s no looking back.

– Female Senior, Class of 2004

All of the students in our cohorts did eventually graduate, but of course
graduation is not a given. At Carnegie Mellon, on average, more women
than men come into the CS major with little to no background in CS.
Given that, it’s not surprising that some find it isn’t a good fit subject-
wise and transfer to other majors. Meanwhile, others are thrilled to find
that CS is a perfect fit. Among the few students we interviewed or spoke
with by email who had actually switched two mentioned they felt
uncomfortable socially, but most switched out for academic reasons; in
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fact a couple said they preferred the atmosphere in the School of Com-
puter Science to that in their new department. 

Research shows that women leave the sciences, including CS and other
non-traditional fields for women, in greater numbers than men (e.g.,
Cohoon and Aspray, 2006; Seymour and Hewitt, 1997). We suggest that
thoughts on switching out might not be so fleeting in a less diverse and
less supportive environment. Our cohorts fit well and held positive
views about the Computer Science Department at Carnegie Mellon and
its networks and programs. We might speculate that without this envi-
ronment, some women students in our cohort (and some men) would
have left the major. Indeed, in the pre-1999 environment at Carnegie
Mellon women left the CS major at twice the rate of their male peers.

Balancing Computer Science and Other Activities

One of the interview questions specifically addressed the question of
work/play/life balance. Students were asked: “Have you felt any prob-
lems with mixing CS and the rest of your life?” We were particularly
interested to see if women were the ones who wanted more outside-CS
activities. The responses fell into three categories: those who had prob-
lems, those who had none, and (the largest category) those who ulti-
mately felt they had worked out some balance (time management).
Gender similarities were quite striking. Of the students who had prob-
lems balancing academic and outside interests, both women and men
expressed a similar sense of regret at not having done things they wanted
to do. This man felt he had focused too much on CS work: 

There were opportunities to get out and socialize and see differ-
ent things that I really missed because I was just focused. 

– Male Senior, Class of 2004

Many students expressed similar regrets, sharing that there were things
they had to give up in order to finish the major. Others felt reluctant to
give up personal interests, but in the end were more concerned with
“passing my course.” The women and men who had no problems bal-
ancing work and “life” seemed very confident in their responses as evi-
denced by this woman’s comment on balance issues, “No, not at all!” 

By far the largest group of students felt they had to work at time man-
agement but had eventually succeeded in mixing CS and outside activi-
ties. For the most part, this group accepted that at times the workload
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would be heavy such as when projects were due and lab time increased.
These woman’s comments exemplified many responses:

I think it’s all in time management I guess. But yeah, I never had
a problem with doing CS and living life. I guess there are times
when you have to give up a weekend or two and spend all week-
end in the cluster but otherwise overall no.49

– Female Senior, Class of 2004

Yes, it’s been fine. It’s okay. Obviously sometimes I have to stay in
and be like, “I have a test,” but it’s not I’m miserable here and
dying under the pressure. 

– Female Sophomore, Class of 2014

The majority of women and men in our cohort were ready to forego
extracurricular activities when workload demands were high, but by
managing their time effectively they could still lead a balanced academic
and social life. 

Student responses to this question stand in sharp contrast to the early
research which suggested that women would be less likely to thrive in an
environment where a heavy course load limited their social life (Margo-
lis and Fisher, 2002, pp. 61-75). In a 2006 intensive national study exam-
ining the retention rates of undergraduate women in computing,
Cohoon and Aspray (2006), reported findings similar to our own that
contradicted past hypotheses:

Based on reports of students leaving STEM majors because
they required too much work or too narrow a focus (Seymour
and Hewitt, 1997), we had expected women to be disadvan-
taged in departments where faculty both expected many hours
of homework per week and believed that student success
required limiting extracurricular activities. Neither of these
expectations were met; instead, women were retained at rela-
tively higher rates in these departments (Cohoon and Aspray,
2006, p. 225).

We found no evidence to suggest that men in CS were not outgoing, or
not especially interested in activities outside of CS. Indeed most of the
men in our representative cohort made it clear that they wanted to bal-
ance school life with opportunities to explore their outside interests; this
man claimed “in everything I do I look for the social side.” Another man
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illustrated the point that time has been the factor affecting his activities,
not lack of interest: 

I do a lot of things outside of CS. Like for example right now I’m
writing for Tartan [student newspaper]. . . . I’m a peer tutor, but
there’s always more I wanted to do. I wish I could’ve maybe taken
a class in CFA or something when I was here. You know, like
there’s always lots of things I want to learn about, there are lots
of things I want to be involved in and I don’t have time to do all
that. 

– Male Senior, Class of 2004

Student Impressions of the Computer Science Department Atmosphere

When we asked students to describe the atmosphere in the Computer
Science Department many came up with very straightforward positive
comments saying such things as “pretty friendly, pretty relaxed,”
“social,” “supportive,” “very cooperative,” “helpful.” Several remarked
that the student body cooperates and helps each other a lot with the
work and “other stuff too.” These students stressed the sense of commu-
nity explaining:

We all try to help each other out both educationally, emotionally
and so on and so forth. 

– Male Senior, Class of 2004

I think it’s collaborative a lot. I’ve heard of other colleges having
a cutthroat environment and people don’t ask other people for
help or anything. But I think here it’s like strongly emphasized
that you work together. 

– Female Sophomore, Class of 2014

Students also commented on the hard working atmosphere, identified
the atmosphere as friendly and comfortable, and to a lesser extent felt
the atmosphere was stressful or too competitive. Several students sug-
gested that the atmosphere was self-competitive. One woman, for exam-
ple, felt that any competition is always with oneself trying to be better.
Many of the students noted the competitive environment as being one
that was still collaborative. Even when they commented on competition
they suggested it was a healthy kind of competition. As one woman
mentioned: 
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“It’s not cutthroat tech like other schools. Here, we’re all just in
it for the love of it.” This woman also noted, “It’s competitive in
that you want to do well, but, it’s a collaborative environment.” 

– Female Sophomore, Class of 2014

Men also categorized the environment as “collaborative and helpful.”
Several students used very positive descriptions in response to this ques-
tion using words like love, enjoy, fun, great, cool, and amazing.

A small number of students made negative or non-committal com-
ments. One woman who was negative/non-committal said she felt
“peripheral” to the department, while one man said he found the atmos-
phere very competitive, but he also said it was “stimulating,” suggesting
that competitive might not be so negative from his point of view. A few
students fell into a mixed response category making both positive and
negative comments about the atmosphere. 

Since we propose that factors relating to culture and environment play a
major role in determining a Women-CS fit, we were particularly inter-
ested in the responses relating to specific questions about the environ-
ment at Carnegie Mellon. To gain insight into how students felt about
the environment at Carnegie Mellon, during the 2011-2012 surveys, we
asked them to respond to this comment: “The environment at Carnegie
Mellon provides me with everything I need to succeed.” We received very
positive responses with 90% of the women and 78% of the men in our
cohort either strongly agreeing or agreeing with the comment. Signifi-
cantly fewer men and women responded with unsure, disagree, or
strongly disagree with 10% of the women and 22% of the men. These
results show that women, slightly more than men, are confident about
the environment of Carnegie Mellon providing the necessary resources
for success.

Students were also asked if they found their CS advisors and professors
approachable. We believed answers to this question would provide
another indication of whether or not we were sustaining a good envi-
ronment. The responses from the 2009-2010 and 2011-2012 case studies
were overwhelmingly positive most students saying yes. One male said: 

Everybody is approachable. You can send the professor an email
or go talk to him after class, and it’s awesome. 

– Male sophomore, Class of 2014
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Another woman compared CS faculty to other faculty and felt that the
CS professors were more approachable than other professors. No stu-
dents gave completely negative replies in the interviews or surveys when
asked about the approachability of advisors and professors. We were very
pleased to see how well faculty were contributing to an atmosphere in
which all students could find help when needed and work towards suc-
cess. Once again we were struck by the gender similarities in the pre-
dominantly positive responses. Carnegie Mellon’s Computer Science
Department provides an example of the “locally supportive environ-
ments” that Cohoon and Aspray (2006) found played a major role in the
retention of women. Our findings provide further evidence of a good
academic and social fit for most students in our cohort and we see the
influence of culture and environment on students’ sense of fitting in.

Being a Woman in Computer Science at Carnegie Mellon University

The absence of comments on gender related issues offers some indica-
tion of what the environment is like for women in CS at Carnegie Mel-
lon. For example, when students were given open-ended questions, such
as “What was the best thing about doing this major?” or “What was the
worst thing about doing this major?” gender difference or gender dis-
crimination issues did not show up. Gender similarities, however, did
emerge. For example, women and men pointed to the heavy workload as
one of the worst things in the major. Our findings suggest that the
women in our cohort did not feel their gender had a significant impact
on their experiences in the CS program at Carnegie Mellon. We see this
as a positive sign of the Women-CS fit.

Again, there were many opportunities for students to comment on gender
issues during the interviews, but, for the most part, comments only surfaced
when gender was addressed specifically. During the interviews, we asked
female students two questions specific to gender issues: “What has it been
like being a woman in CS overall?” and “Have you experienced any prob-
lems in the program because you are a woman?” The overwhelming sense
of being a woman in CS at Carnegie Mellon was positive:

I came in at a time where it was changing; there was still that linger-
ing idea that this was new that women were here, and it’s a problem.
I think now it’s just sort of yeah, women are here. By now the class
with very few women is already gone, all the classes now have plenty
of women. So I think it’s not as big of an issue anymore. 

– Female Senior, Class of 2004
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This woman felt less like an anomaly: 

I sometimes forget. Not that I forget I’m a girl, but I don’t feel
this constant, “I am a female in computer science. I am a female
in computer science.” I’m like, “I’m a computer science student
and, oh, hey, I’m a girl.” 

– Female Sophomore, Class of 2014

The spectrum of responses ranged from enjoying being noticed, making
them feel quite special, to simple affirmations that being a woman in CS
was not an issue, to positive reactions with a reservation. In the simply
affirmative group, students voiced such comments as: “I think it’s really
awesome,” “It’s been cool,” and “I’ve have had an excellent time.” Some
commented on how great it was to have female friends, for others there
were still too few women. Other women suggested their experiences
were no different from the men’s: “I don’t really know if I can say it’s
been any different than a male’s experience here in computer science.”
“Most of the time I don’t think I really noticed,” and “I think it’s been
pretty much the same that it would be for a guy.” One woman said: 

Most people don’t really seem to care about my gender. They care
about whether or not I can solve problems. 

– Female Sophomore, Class of 2014

Several women noted advantages (e.g. more attention from recruiters,
feeling admired by non-CS majors, and the occasional special events
exclusively for women provided by Women@SCS). In the 2004 inter-
views some women offered positive comments tempered by a reserva-
tion reflecting some irritation at the implication that women were
accepted into the program because of their gender. 

I think it’s been pretty much the same that it would be for a guy.
Umm, except some people say I got in because I was a girl,
although, this was from a guy who got rejected from the School
of Computer Science. 

– Female Senior, Class of 2004

For the most part such comments were hearsay, not first-hand and usu-
ally early in their years at Carnegie Mellon. Perhaps this indicates that for
some women it just takes a little longer to feel the Women-CS fit. Since
that time the “getting in because you are a woman” comments have prac-
tically disappeared. 
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We also asked the men to speculate what they thought it was like for
women in the program. Their responses were interesting. Men frequently
pointed to the difficulties women must face because of being outnum-
bered. One student said that some of the CS clusters look like “some-
one’s idea if a frat house. I think that it’s got to be tough.” At the same
time when asked if they had any advantages being men none of the men
thought they did. Two men in the 2011-2012 interviews alluded to the
gender imbalance and the possibility of women having fewer friends,
but this was phrased as a negative for women rather than an advantage
for the men. These men made interesting observations on the evolving
acceptance of women in the program: 

I do think there’s a much more general acceptance of women
than my first year. I haven’t heard people say as often, “I’m
opposed to admitting more women,” or lowering admissions
standards. . . . [Some] individuals still feel that way but it’s not a
part of the culture anymore.

– Male Senior, Class of 2004

There are not a lot of girls in computer science, but as far as like
sort of the negative aspects you would think of—discrimination
or sort of looking down on someone because they’re a girl in
computer science or thinking they’re not as confident—I haven’t
seen any of that at all. 

– Male Sophomore, Class of 2014

Our students’ attitudes and opinions reflect a range of perspectives on
being a woman in CS. Clearly, it is not possible to generalize about all
women. And yet we believe that the culture of the school has changed
dramatically for women. Prior to the 1990s the school had elements of
the “locker room mentality” that Gurer (2002) found common at that
time. Indeed, some male graduate students felt quite at ease having
pornographic screen savers in full view.50 This practice was part of the
computing culture, although we suspect it was not just women who
found it inappropriate. Nowadays, such a practice would be frowned
upon, and we have not heard or seen anything so overtly sexist in recent
years. Clearly, cultural change at Carnegie Mellon has been quite dra-
matic. 
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Summary 

The 1995-1999 Carnegie Mellon studies found a perceived gender divide in
students’ attitudes to CS. These studies were conducted in an environment
with very few women and with a student body that was admitted for its pro-
gramming proclivity. We argue that the experiences and perspectives of the
women in these studies were shaped, in part, by the computing culture of
the time and their minority, and sometimes token, status. 

In contrast, through the voices of our students in the 2002, 2004, 2009-2010
and 2011-2012 case studies, we heard a spectrum of attitudes and interests
towards CS reflecting many gender similarities. We did not see a cultural
norm in CS represented by the “male hacker” even though our students
would agree that in the broad culture of the United States that stereotypical
figure was still dominant. Instead our students see themselves and their
peers as representing a diverse range of personalities and attitudes.

We did not find a gender divide in attitudes towards applications and
programming, nor any evidence that men were less interested than
women in doing useful things with their CS knowledge. If we look more
broadly this should not be surprising. In the School of Computer Sci-
ence we witness many of our faculty working on ideas that benefit the
world beyond the CS community, and our faculty is by no means female
dominated. For example, in a 2008 interview with Carnegie Mellon Today,
Carnegie Mellon Turing award winner and CS professor, Ed Clarke,
made it clear that “the practical application” of his work was very impor-
tant to him: “I enjoyed writing the thesis and doing the research, but I
was a little disappointed that the results had no practical application
whatsoever.” Later, at Carnegie Mellon, Clarke developed a now famous
practical application, the Model Checker (Bails, 2008, p. 24). 

A new culture of computing has emerged in the post-1999 more bal-
anced environment; an environment shaped by improved gender bal-
ance, a broader range of student personalities, and enhanced
opportunities for women students offered through Women@SCS. Clearly
major changes have occurred, changes, which reveal the significance of
culture and environment as major contributors to student perspectives
on the field. At the same time these students have not been passive recip-
ients but rather active players shaping the CS environment and con-
tributing to change. Of all the changes we have found perhaps the most
significant is the emergence of the Women-CS fit—a welcome situation in
which women fit into the CS culture, contribute to it and are successful
in the field alongside their male peers.
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C H A P T E R  6

Women@SCS: A Professional Organization Hosted
by the School of Computer Science51

The most important part of Women@SCS for me has been meeting
and interacting with upperclass women in the School of Computer
Science regularly. I never would have met them, except for maybe
in a teaching assistant setting, and I definitely would not have felt

comfortable asking them questions about all aspects of campus
life—job fairs, housing, time management, etc. I have never felt

like an outsider in the School of Computer Science, and I think an
important reason for that is that I have always had close relation-

ships with other women in the school through Women@SCS.

– Carnegie Mellon Female Senior, Class of 2013

One of the school’s major initiatives, recognized as one of the school
milestones52 (focused on women in CS but which has turned out to
bring much broader benefits) has been the development of
Women@SCS. This is a professional organization of undergraduate and
graduate students and faculty hosted by the School of Computer Science
with a budget from the school at the discretion of the Dean. The organi-
zation sponsors activities and events designed and implemented by
interested members of the current community of students. Women@SCS
also runs an extensive program of outreach activities aimed at providing
opportunities, information and encouragement to the next generation of
potential CS students. Women@SCS is an open organization and men
are welcome to participate at the organizational level. Several of the year-
round events and activities are open to the entire undergraduate student
body.

Those of us working on women’s and girls’ issues in CS face a particular
problem. How do we negotiate providing much needed opportunities
and a community that facilitates access to those opportunities without
making women think they are in need of “support”? Many women, as
Kanter (1977) infers in her classic study, have no interest in joining
women’s organizations in part because they fear being associated with
the “weakness” of women or those with less power. At the other end of
the spectrum some women feel there is a stigma attached to being seen
as “feminist” and “aggressive.” For others who believe we’ve reached gen-
der equity the very idea of being separated by gender is problematic. So,
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how has a women’s organization like Women@SCS been effective in this
climate and how has it become integral to the culture of the department?
Although it may sound clichéd, our philosophy has been to let our
actions speak for themselves. 

“Not a Support Group”

While some might describe Women@SCS as a “support group,” this label
suggests a limited and faulty understanding of its function. Indeed, its
function, structure and activities are very deliberate—and labor intensive
(Blum and Frieze, 2005). In our experience we have found that so called
“support groups” involve students doing more for the community than
those not involved—they are activists working on behalf of their partic-
ipants or on behalf of all students for the benefit of everyone.
Women@SCS has followed both directions.

Women@SCS started out as a women-only group in 1999 and has grown
and evolved to be more inclusive and integrated into the School of Com-
puter Science here at Carnegie Mellon. In many ways this is ideal. But
not all students in CS are so fortunate. On top of this the general con-
sensus of late is that for women to be successful in male dominated
fields they need to develop strong male allies. Women@SCS has been
fortunate in being able to do this. Of course no one wants women and
minorities to feel like separate species; we’d all like to be treated equally
and fairly, but as research into unconscious bias53 shows us this is not the
case. Some women and minorities may feel isolated; they don’t have
anywhere to turn except to each other. In this case students can gain
tremendous benefit from connecting in a women-only and/or minority-
only group. We believe there is great value when groups of under repre-
sented students are effective only for those who participate in them; in
this case so called “support groups” are much more than an additional
resource—they can provide the key that is essential to persistence, to self-
efficacy, and to a positive student experience. 

Particularly for underrepresented students, a sense of belonging
depends on their ability to identify with an environment that
allows for the feeling of inclusion. This includes identifying with
fellow students, finding belonging among student groups or
organizations. (Smith, 2010, p. 2)

Between 1999 and 2002 the incoming CS classes at Carnegie Mellon,
with their improved gender balance and broader interests and personal-
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ities, were beginning to make their mark on the culture and environment
of the department. More students were showing a range of campus-wide
interests and forming campus-wide friendships. This stands in contrast
to the 1990s when students’ social lives were centered around program-
ming camaraderie (Margolis and Fisher, 2002). By 2002, Women@SCS
was increasing the visibility and impact of women in the department.
For many women it meant “a greater sense of community than before”
(female senior, class of 2002). Soon after, Women@SCS started working
inclusively to improve the social and academic life of all. Over the next
few years these trends would continue and strengthen, re-shaping a cul-
ture in which women (and men) could thrive and be successful. In this
way Women@SCS has become a valuable asset to the Computer Science
Department and to all students who wish to participate. We believe this
direction is one way for a women’s organization to have impact and be
successful. 

The Work of Women@SCS 

Women@SCS is an organization that includes all female students in the
School of Computer Science, in other words, there are no membership
applications. Students are automatically included when they enter the
School of Computer Science. The Women@SCS Committee represents
the core group who are most active in building and implementing our
programs. Under the leadership of our students Women@SCS provides
crucial educational, professional, and social experiences to explicitly cre-
ate an environment not typically available for those in a minority situa-
tion (Blum, 2004; Frieze and Blum, 2002; Frieze et al., 2006).
Traditionally, many of the experiences that the male majority benefits
from often spring from casual or informal exchanges in social settings.
For example, in an undergraduate CS program, male students often have
the opportunity to discuss homework with roommates, with friends late
at night, or over meals. Course and job information and recommenda-
tions are passed down from upperclass students, from fraternity files,
and from friends. Women students being in the minority, do not have
access to, in fact are often excluded from, these implicit, informal, and
important advantages. As one proceeds into the professional world, sim-
ilar phenomena can occur (Blum and Frieze, 2005a; 2005b). So,
Women@SCS engages in action and creative intervention to offer women
access to similar opportunities. We also provide opportunities for
women to develop programs that benefit their peers. (Detailed examples
are provided in the section below: Student Leadership: The Women@SCS
Committee).
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As Women@SCS has evolved the organization has built a strong pipeline
of connections at all levels, connecting faculty with students, gradu-
ates with undergraduates, and all with our local communities of K-12
students, teachers and families. Women@SCS provides many opportu-
nities for women to network, to meet socially, to present at confer-
ences, and more generally, to work on their professional development
skills. At the same time the organization has strived to become a great
resource for all. One example of women’s impact and integration was
the initiation of the student-to-student (no faculty allowed) advice
session for all undergraduates in the department and now held each
semester prior to course registration. The event attracts a roughly
50/50 male to female audience. Students from Women@SCS organize
this event in which seniors and upperclass students discuss their views
on classes and teachers, following up with a question and answer ses-
sion. While this kind of activity goes on quite naturally among stu-
dents on a day-to-day basis, by formalizing the event the organization
helps to ensure that those in the minority do not miss out. Further-
more, the event provides visible leadership opportunities, which can
affect how women are perceived. Another event, SCS Day54 (started by
Women@SCS), celebrating the diversity of talent in the School of
Computer Science is now a major initiative embraced by faculty, staff,
and students throughout the school. 

Why We Need Women@SCS 

On a day-to-day basis we witness the seemingly boundless energy and
enthusiasm of the Women@SCS Committee 55 (the core active members)
as they design and implement an extensive program of activities for the
on-campus community and beyond. We never cease to be amazed at the
commitment and creativity of these students, especially given the
demanding and time consuming academic programs they are pursuing.
But we also see how much they benefit from their involvement with the
organization, growing more confident, gaining leadership and public
speaking experience, meeting professionals in their field, designing and
implementing specific events, while all along offering sound advice and
strong mentorship to younger students. 

Women@SCS has exposed me to many opportunities that I
wouldn’t have otherwise been aware of, and has encouraged me
to take full advantage of them.

– Female Junior, Class of 2014
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For the most part these “growth” and benefit factors are intangible, dif-
ficult to measure, nor have we had the funding and resources to evaluate
our program in any objective way. Indeed, we have focused our resources
on action, and on developing and providing those opportunities and
experiences that just seem to make sense! Several studies, however, have
provided evidence for the value of having a program like Women@SCS;
especially with respect to providing mentors, role models, and network
systems. Gloria Townsend’s paper on mentoring and role modeling
points out: “The literature of gender issues in computing steadfastly and
uniformly has advocated the use of mentors and role models (M&RM)
for recruiting and retaining women in computer science” (Townsend,
2002, p. 57). Townsend notes the contributions to this literature by
some of the notable women and organizations in the field: Tracy Camp,
Vicki Almstrum, Denise Gurer, the Association for Women in Science,
the Mentornet organization, among many, many others. 

Isolation is a primary factor negatively impacting the experience and per-
formance of women and minorities in computing (Etzkoitz et al., 2000; Tay-
lor, 2002; Smith, 2010). Some studies note the importance of same-sex
peers. Sanders’ study of girls’ attitudes about computer use notes, “I found
that it wasn’t the predominantly male cast of the computer room that kept
girls away, as I had thought, but rather the absence of their girlfriends”
(Sanders, 1995, p. 154). A 2004 British think-tank publication, “Girlfriends
in High Places: How Women’s Networks are Changing the Workplace,” sug-
gests that networking is an essential professional tool, arguing that
“(d)eveloping women’s networks can be an effective strategy for overcoming
some obstacles to diversity because they challenge the invisible structures
that hold women back at work” (McCarthy, 2004, p. 10). This perspective is
very much in line with the mission of Women@SCS which has evolved not
as a “handholding” support group, but rather as an action oriented organi-
zation in which women take leadership roles to formalize programs and
opportunities that often go on informally among the majority males. 

If I hadn’t started to get involved in Women@SCS my sophomore
year of college, I would have almost certainly dropped out of
computer science. I had been to a few (very few) events first year,
but becoming more active made me believe that I could do
something to make the School of Computer Science a happier
place. I’ve now become one of the most involved students at the
School of Computer Science.

– Female Senior, Class of 2013
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A 2006 nationwide study of undergraduate departments by Cohoon and
Aspray, concluded that numbers of women peers and the potential for
available same-sex peer support had a strong impact on women’s attri-
tion rates (Cohoon and Aspray, 2006, p. 216). One of the first programs
developed by Women@SCS was the Big/Little Sisters mentoring program,
which ensures that students have same-sex peer networking. The pro-
gram matches first year women with upperclass students as soon as they
enter the CS major and has since grown to provide graduate sisters for
undergraduate women thinking about graduate school. Women@SCS
also holds a regular graduate lunch series, where graduate women get to
meet each other across the seven departments within the school.

Women faculty in the School of Computer Science has been, and con-
tinues to be, a critical group for encouraging, mentoring and simply
being there as amazing examples for both our graduates and undergrad-
uates. At the same time female faculty in CS, being in a minority, are
often called on for university “service” work (panels, committees, etc.) at
much higher rates than their male colleagues. This makes it all the more
commendable that our female faculty have played such a strong role in
Women@SCS events and activities, always ready to join socials, or lead
teams, or discuss their research with our students. This is not to belittle
the efforts of our male faculty, indeed it warrants repeating that without
the valuable support of our faculty (men and women) Women@SCS
could not have flourished in the way it has. 

The proportion of women faculty in the School of Computer Science cur-
rently runs at 21%, a little above the national average. This means that many
undergraduate students go through the CS major without having been
taught by women faculty. Nevertheless, the faculty/graduate/undergraduate
community building of Women@SCS has, to a large extent, helped com-
pensate for having fewer women faculty, a view that this female student
made clear: “The Women@SCS events and that kind of thing is an advantage
because you get to expand your network, meet more people, meet more fac-
ulty and graduate students.” Women@SCS implements a program of faculty-
student mixers for undergraduate and graduate students including faculty
panels and invited speakers. In sum, our students get to see and meet lots of
women with a wide range of backgrounds and interests. 

Women@SCS creates an excellent chance to meet and discuss with
the most intelligent people in this field, to learn about the most
advanced research, and to develop a better career for ourselves. 

– Female Ph.D. Student
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The following section includes a brief history of the inception of the
organization, and describes some of the factors we have found essential
to building a student organization, and to designing activities and events
that can encourage and sustain a community of women in CS. We pre-
sent a sampling of concrete activities and events in the hope that these
might suggest possibilities for a like-minded student organization at
another institution. We have found it essential to have a core group of
activist students (the Women@SCS Committee) at the helm; students
who provide encouragement, creativity, and effective student leadership.
Since its inception the Committee has been action oriented. We believe
the best way of overcoming any problems is by just doing and this phi-
losophy has been welcomed by faculty and students alike (Blum and
Givant, 1980). And, as Lenore Blum observes, an important but never-
theless little acknowledged component of professional training and suc-
cess derives from the professional interactions that take place in social
settings. Thus, the events designed by the Women@SCS Committee gen-
erally combine professional and social activities that help foster com-
munity, skills and growth.

Student Leadership: The Women@SCS Committee56

With the dramatic increase in the number of women entering the CS
program in the fall of 1999, the school was faced with a great opportu-
nity, and a great challenge. It seemed clear we would be in danger of los-
ing many of the new recruits if we were to conduct business as usual
within the atmosphere of a traditional CS department.57 Hence, it
seemed critical to work closely with students who might guide us to
appropriate action. By 1999, graduate women students from the School
of Computer Science had already recognized the value of bringing
together the women who were spread thinly across all the School of
Computer Science departments. Representatives from among the newly
increased numbers of women undergraduates came on board and the
Women@SCS Committee (known here simply as ‘the Committee’) was
born. Women@SCS has since become catalytic in building an environ-
ment in which the new student body can flourish. 

Women@SCS has empowered me to seek leadership and put
myself out there when I otherwise would not have. I would feel
lost and confused if I didn’t have the strong support base to
help me grow as a computer scientist. 

– Female Junior, Class of 2014
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By the fall 2000, the Committee had a total of 23 students and had sep-
arated into a graduate sub-Committee of 12 students and an undergrad-
uate sub-Committee of 11 students. The separation was necessary
because of divergent interests between the younger students (who pre-
ferred a combination of social and mentoring activities) and the more
professional/research oriented graduate students (who preferred focused
discussions and professional networking activities). Connections
between the sub-Committees continue to be maintained by holding
joint meetings and events. 

All four years of the undergraduate level are now represented, as are most
of the graduate departments. We have found that a core group of Com-
mittee members are extremely active and participate on a regular basis
while other students attend meetings and help out with events whenever
they can. This situation has proved to work well. Students are under no
pressure to do Committee work but will happily help out when called
upon. At the same time, the more regularly active members can hold
leadership positions within the Committee, direct meetings, instigate
discussions, and plan events.

To me, Women@SCS is a community where everyone is some
combination of my friend, mentor, or mentee. There are so many
leadership opportunities for anyone who is looking not only
looking to promote women in the CS community, but also hop-
ing to provide useful services to our CS community in general. I
love Women@SCS for its members, objective, and of course, the
fun we all have in the process!

– Female Senior, Class of 2013

The Committee has turned out to be the driving force behind our pro-
active efforts to improve the academic and social climate for all women
in the School of Computer Science. As the Committee has grown and
thrived, so have the numbers of women students who attend the Com-
mittee’s programs of events and activities. As the Committee has become
a respected part of the School of Computer Science the atmosphere for
all students has greatly improved. Thus we strongly believe that building
an energetic, action-oriented Committee is key to building a successful
community of women in CS, which ultimately can enhance the entire
CS community.
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Some Essentials for Building an Effective Organization

Women@SCS has been successful—but this success has come from sev-
eral essential components: faculty and institutional support, the pro-
gram director, the Committee leaders, regular meetings and
communication mechanisms and the inclusive nature of the organiza-
tion. Below are some of the essentials for building an effective organiza-
tion.

• Faculty and institutional support: The Committee needs a dedicated
senior faculty member who will promote the interests of the group
throughout the department, school, and the university. Professor
Lenore Blum has continued in this role since 1999. 

• The Women@SCS Program Director: Carol Frieze is the Director of
Women@SCS and has worked with the organization since 2000. She
has formed strong ties and support networks on behalf of students. At
the same time she has formed a close and mutually respectful rela-
tionship with Committee members. This gives them a strong sense of
self-worth and provides a bridge for communicating with other fac-
ulty and administrators. The Director, supported by an administrative
staff member, helps with the day-to-day organization of activities,
events, and meetings and works closely with the Committee. Mem-
bers of the Committee are keen to invest their time, energy, and ideas
for the good of the community. However, it is vital that the Commit-
tee has organizational support so that its members maintain good
academic standing and do not “burn out.” Carol ensures the Com-
mittee has the organizational support needed. She oversees the
Women@SCS website, networks throughout the university with staff,
faculty, and administrators (and beyond) in arranging the Commit-
tee’s events and activities, works with students on outreach activities,
and has become a sounding board for members’ ideas and questions.

• Meetings: Women@SCS holds regular Committee meetings (in an offi-
cial meeting room) with an agenda and a set time. Students organize
future events, review past activities, comment on classes and curricu-
lum issues, brainstorm and share ideas, and review the website. Meet-
ings also provide a safe, non-judgmental environment where students
can ask for help, and give it in return. When new students arrive they
are encouraged to attend meetings to find out more about the Com-
mittee and its goals. Occasionally a guest, usually faculty or an admin-
istrator or campus visitor, is invited. This allows the Committee to

WO M E N @SCS 85



meet faculty and administrators on an entirely new level for an
exchange of ideas and information. Research suggests that this kind of
personal involvement with faculty and administration has been found
to be particularly important to women students (Cuny and Asprey,
2000; Fox, 2000).

• Committee leaders: We have found that Committee members are happy
to have leadership from the senior members, and that it works best to
have two leaders (within each sub-Committee) who will be responsi-
ble for leading the meetings, acting as general spokeswomen, and
coordinating with the Program Director. Recent leadership positions
have included organizing academic events (e.g. pre-registration,
choosing a minor), social events (e.g. movie nights, dinners), outreach
activities (e.g. Roadshows and TechNights), professional skills training
(e.g. public speaking, interviewing), and the Sisters mentoring pro-
gram.

• The Women@SCS student-run website: The website represents the pub-
lic face of the organization and increases its visibility. The website has
become a focal point for announcing activities, for highlighting and
celebrating the many special accomplishments of women throughout
the school, and for providing resource information. The web team
also conducts faculty interviews for the website. The Women@SCS
website is reviewed at Committee meetings and all members are
encouraged to submit event announcements and items of interest.
See: http://women.cs.cmu.edu/

• Maintaining current distribution lists (d-lists) of women (faculty, graduates,
undergraduates) in all departments: Women@SCS is an organization that
includes all undergraduate and graduate female students—de facto—
there are no membership applications. Students are automatically
included when they enter the School of Computer Science. Another d-
list for the Committee represents the core group who are most active
in building and implementing our programs. Carol maintains the d-
lists, which have become essential tools for our voluminous amounts
of email communication. D-lists not only provide an efficient tool for
disseminating ideas, getting feedback, announcing meetings, events
and scholarship opportunities, but also for tracking the numbers of
women throughout the department(s).

• An open organization: Women@SCS has benefited from being an
inclusive organization. Several undergraduate men have been
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actively involved with the organization. For example one man, who
became involved as a first year student, became an excellent
Women@SCS web team leader throughout his junior and senior
years. Other men have taken a more casual approach and have
attended the occasional meeting, some simply out of curiosity. Nev-
ertheless they have been welcomed, and the Committee, in turn, has
welcomed their help with events and activities. Graduate men are
not so involved with community building but play a strong role in
our outreach activities.

• Women@SCS strives to be an asset to the department, school and the uni-
versity as a whole: Carnegie Mellon’s School of Computer Science has
called upon the Women@SCS undergraduate Committee to provide
direct input on issues such as the curriculum, advising, and climate.
Committee members have been invited to participate on panel dis-
cussions to examine future practices for Alumni development.
Women@SCS has been featured in local newspapers and on public
television and in the Carnegie Mellon Today magazine, and in the
School of Computer Science Link magazine. The Women@SCS Road-
show was part of the celebration of the Computer Science Depart-
ment’s 50th anniversary. In the inauguration of the new Gates Hillman
Center a video representing the landmarks of Computer Science at
Carnegie Mellon included the setting up of Women@SCS. It is clear
that Women@SCS and by extension the community of women in the
School of Computer Science, have now become a very valuable, artic-
ulate, and visible asset.

Events and Activities

The overall goals of Women@SCS as realized through the efforts of the
Committee, are to promote the breadth of the field and its diverse com-
munity. The Committee generates a wealth of ideas, and expends an
extraordinary level of energy.58 The fact that a fresh crop of students joins
forces each year helps sustain the energy output. But even more, we have
observed the paradoxical, and yet clichéd, outcome: namely that “energy
produces energy” and that “to give is to receive.” Indeed, Committee
members are the greatest beneficiaries of their involvement in running
the show in terms of their increased professional experiences, contacts
and growth, their self-esteem, and their academic and leadership suc-
cesses and awards. Below are some of the activities and events sponsored
by the organization.
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• First year orientation session: A social gathering, scheduled during
Carnegie Mellon’s first year orientation week. Committee members
invite new students in CS (women and men) to meet upperclass stu-
dents to hear about their work and life in the Computer Science
Department. 

• Big Sisters/Little Sisters: This program pairs a more “senior” Big Sister
with a Little Sister and provides an informal, but organized, set-up for
support, mentoring and friendship, centered around a number of
social events. Sisters are encouraged to email and meet outside of the
organized activities. We have found that some students prefer this
one-on-one set up while others prefer group-mentoring activities—we
feel both formats are important. 

• Graduate BigSisters: In 2005 we set up the Graduate BigSisters’ pro-
gram, the initiative of one of the graduate women who saw a gap in
our Big Sisters/Little Sisters’ mentoring program. The initiative pairs
graduates with juniors and seniors in CS who are thinking about
going to graduate school, with the aim of offering general information
and encouragement along with specific advice on the application
process. Ideally, the students meet together two or three times a
semester and communicate and meet as Sisters as often as they
choose. Graduates have also organized graduate-to-graduate informal
mentoring/networking activities59 called T-Hours, aimed primarily at
providing opportunities for masters students to get advice about
Ph.D. programs. 

• Pre-registration event and passing the torch: The Pre-registration event
serves as a mid-semester opportunity for providing general advice on
the class registration process. The Passing the Torch event is held at the
end of the academic year as seniors prepare to graduate and others
prepare to advance their year. Words of wisdom given at these events
include tips on succeeding, on what works, what doesn’t, and recom-
mendations on classes and professors. Faculty members are not
allowed to attend the advice sessions so that students can speak freely
to each other. These events serve to remind students that others have
been through similar experiences, have survived/thrived, and are now
positioned to embark on exciting and rewarding endeavors. These
events are open to all CS undergraduates and have proven to be very
popular. 
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• Undergraduate research information sessions: These events provide an
opportunity for students to learn how and where to start the research
process, and about the rewards of an undergraduate research experi-
ence. Graduates have led sessions for undergraduates and at other
times the university’s undergraduate research director has led sessions
to explain the grant application process. Women students who have
been involved in research projects share their experiences. Industry
researchers who are also Carnegie Mellon alumnae have also led ses-
sions. 

• Advice on graduate school and reading graduate school applications: At the
first event, graduate students talk candidly to undergraduates about
their decisions to go to graduate school, the application process, and
their future plans. At the second event, graduate Committee members
read applications and give feedback to undergraduates who would
like help with their applications to graduate school. 

• Grant proposals: Our graduate Committee members have contributed
ideas, feedback, and helped to write grant proposals for women in
CS/IT related projects. 

• Study breaks: Study breaks are led by women seniors and/or the Sisters’
program organizers during exam time. They allow students a chance
to hear advice, share test anxieties, and give reassurance as needed. 

• Invited speaker series: Speakers from academia, business, and industry
are invited (individually or on panels) to present technical talks, share
their stories and experiences, offer professional advice, promote their
workplaces, offer mentoring opportunities, and discuss gender and
work issues. Guest speakers often join Women@SCS members for an
informal dinner-social. 

Social Activities

Social activities have been found to play a critical role in a successful col-
lege experience. “College persistence relies heavily on students’ percep-
tion that they are academically and socially [emphasis added] integrated
into campus life” (Smith, 2010, p. 2). In order for under represented
undergraduates to build strong peer-to-peer networks and friendships
some formal structure may need to be in place, at least initially. Below
are some of the current and past social activities sponsored by
Women@SCS. 
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• Graduate/undergraduate socials: Graduate and undergraduate students
meet informally over lunch or dinner or the end of year picnic. We
have found that many more undergraduates than graduates tend to
participate, but the events are generally well attended. 

• Museum/Phipps lunch series: For several years graduates and faculty
met monthly at a local café and socialized over lunch. The lunches
provided opportunities for women to meet others from throughout
the seven departments of the School of Computer Science. The
lunches are hosted by at least one active graduate member of
Women@SCS and also provided an opportunity for her to answer
questions about Women@SCS and explain the goals and program of
activities. 

• Faculty/student dinners/breakfasts: These dinners and breakfasts pro-
vide a chance for students to meet faculty in a relaxed, non-judg-
mental atmosphere, and to increase the visibility of successful
women computer scientists. We have found that a core group of
senior faculty and a group of younger faculty show up regularly and
are very supportive.

• Annual graduate women’s welcome potluck: The Annual Potluck ‘official-
ly’ kicks off the new academic year. The potluck has become a
Women@SCS tradition having been one of the first events organized
by graduates. It provides an opportunity for graduate students and fac-
ulty to get together, share home cooked food, and welcome the new
graduate students and faculty. 

• T-Shirt design: Occasionally student ideas seem incompatible. Very few
agreements emerged as the Committee set about designing a
Women@SCS T-shirt and new logo for the website. The T-shirt dis-
agreement was resolved by inviting input from female faculty. Profes-
sor Jeannette Wing (former head of the Computer Science
Department and now at Microsoft) suggested the running figure logo
below, which everyone seemed to like and was adopted! 
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T-shirts were given out to the School of Computer Science students in
exchange for donated, decent items of clothing for the local women’s
shelter. The T-shirts proved to be very popular and the project was very
successful. The more permanent, public website image is open to fur-
ther debate. We are, after all, an evolving community.

• Class mixers: Students noticed that after their first year there were very
few opportunities to get together with their own class. Class mixers are
set up as social events, once a semester, as an opportunity for each
class—first years, sophomores, juniors and seniors—to get together
with just their classmates.

Conferences

Below are some of conferences supported and attended by the organiza-
tion.

• The Grace Hopper Celebration of Women in Computing: Committee
members, along with the School of Computer Science faculty and
researchers, have presented at several Grace Hopper Conferences
(2000, 2002, 2004, 2006, 2010, 2012, 2014). Our presentations have
included panel discussions on: the Carnegie Mellon experience in
increasing the participation of women in CS; how the ubiquity of
computing is closely linked to the ubiquity of women in computing;
increasing the pool of women students in graduate CS/IT programs
and positioning them to become future university CS/IT faculty and
leaders in the field; sustaining outreach programs; and the OurCS
workshop, a research focused workshop for undergraduate women in
CS. 

• Girls, Technology, and Education Forum: The Committee presented an
afternoon forum focusing on girls and technology in education and
entertainment. The event successfully brought together more than 160
teachers, academics, students, and members of the business commu-
nity for a full afternoon of talks and brainstorming. Together, the
group discussed topics ranging from classroom strategies, to software
game development and beyond. As an added benefit, Committee
members were provided an opportunity to practice their public pre-
sentation skills, their teamwork, their organizing abilities, and most
importantly, to share their expertise and perspectives. This event was
funded and jointly arranged with the School of Computer Science
External Relations Office. 
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• The Richard Tapia Celebration of Diversity in Computing: A group of five
undergraduate Committee members attended the first in a series of
events designed to celebrate the technical contributions and career
interests of diverse people in computing fields. Since then members of
Women@SCS have attended and presented at the Tapia conference
and students have participated in poster sessions. 

• Women in Engineering Programs & Advocates Network (WEPAN): Stu-
dents and faculty have presented on outreach activities like the Road-
show and TechNights and on work done through partnerships with
AccessComputing.

• ACM’s Special Interest Group for Computer Science Education (SIGCSE):
Faculty and students have presented papers, panels and Roadshows at
the annual SIGCSE conference.

Funding

Below are some of the sources of funding for the organization.

• University and departmental funding: Funding is essential for the Com-
mittee to put its plans into action. We have been fortunate in having
administrative and financial support primarily from the School of
Computer Science with additional funding from the Computer Sci-
ence Department and from the university. Funding at this level gives
value and credibility to the goals of the Committee, credibility to
women’s issues, and the need to improve the environment for women
in CS. Funding Women@SCS has proved to be a very positive invest-
ment for the Computer Science Department and the university as a
whole. 

• Industry funding: The many computing-related companies, who are
keen to recruit on campus, have also been a great source of funding
for us, especially in helping to send students to CS-related confer-
ences. Industry sponsors and private donors have also helped us initi-
ate and sustain our TechNights program, the OurCS conference, to
hold dinner/socials, to purchase Outreach equipment, and generally
to help us never say no to the worthwhile activities the students want
to hold.

• Upstart/start-up grants60: Funds for the Upstart/Startup Program were
provided by Lenore Blum’s Presidential Award for Excellence in Science,
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Mathematics and Engineering Mentoring. The Program provided $250-
$500 grants for imaginative School of Computer Science student initi-
ated projects (e.g., for research, outreach, student activities or events). 

Additional Activities

A wide range of additional activities (sometimes part-sponsored by
Women@SCS) have included belly-dancing, an ice cream event at the
annual CS undergraduate picnic, rock climbing at a local climbing wall,
ice skating, a women’s self-defense event in which students learned some
basic self-defense moves, Holiday Shoebox Gifts collection for local
women’s shelter, and a guided tour of the Carnegie International (a con-
temporary art show). These activities organized by Carol and our stu-
dents represent occasional activities rather than ongoing activities.
Students are encouraged to try new events and if they spot a gap in our
programs they usually are the first to make a recommendation. For
example, leaders of the Big/Little Sister mentoring program noticed that
although we have done a great job of connecting students across all
years, women have few opportunities to meet up with their own class.
Hence, a new “class mixers” program (mentioned above) was set up in
which Women@SCS representatives from each year organize class
socials. 

There have been several major school-wide initiatives to emerge from
core active members of Women@SCS including the Pittsburgh chapter of
Computing Professionals for Social Responsibility (CPSR),61 Tech-
BridgeWorld62 and SCS Day.63 SCS Day, started in 2003, by a group of
graduate and undergraduate students is a celebration of the diversity in
the School of Computer Science at Carnegie Mellon. This is a dynamic
event includes workshops, art exhibits, games, and a talent show with
the Dean of the school acting as the Master of Ceremonies. The event has
been embraced by faculty, staff, and students (and their families)
throughout the school. All the members of the School of Computer Sci-
ence community, undergraduate and graduate students, faculty, staff and
alumni, are invited to display their talents and share their skills in a fun
and relaxed atmosphere. TechBridgeWorld, hosted by the School of
Computer Science, was initiated and is led by a Robotics Institute faculty
member who was one of the founding members of Women@SCS. The
TechBridgeWorld endeavor is successfully “spearheading the innovation
and implementation of technological solutions relevant and accessible
to developing communities; using technology to build bridges rather
than exacerbate divides.”
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Women@SCS Outreach Programs

For computer science to thrive, its story needs to be told to the
outside world (especially high school students and their parents
and teachers, as well as policymakers and the popular media) in
a way that keeps the science and the ideas center stage. (Arora
and Chazelle, 2005, p. 31)

Last but not least in this description of Women@SCS events and activities
we present some snapshots of our extensive outreach programs.
Women@SCS is especially keen to ensure that female and minority com-
puter scientists are actively involved in presenting themselves, their
work, and new images of the field to young audiences, their teachers,
parents, and others. The Roadshow, TechNights (Creative Technology
Nights for Girls), Adventures in Computing at SciTech (Pittsburgh Sci-
ence and Technology Academy) and OurCS (Opportunities for Under-
graduate Research) are the primary outreach vehicles. Our students’
commitment to designing and implementing outreach activities is espe-
cially commendable given that their own studies are intense and time
demanding. Women@SCS outreach programs started in 2003 and have
been growing ever since. For example, students logged between 750 and
895 volunteer hours each year for 2010-2011, 2011-2012, 2012-2013, and
2014-2015. Our volunteers represent the priceless resource for our pro-
gram, other costs (e.g. equipment) are covered by small but valuable
industry grants and the School of Computer Science—this institutional
support is critical. 

• The Outreach Roadshow64: In 2003, members of the Undergraduate
Committee designed and implemented their first outreach program,
the Women@SCS Outreach Roadshow, one of our primary outreach
initiatives for teachers and students. Since that time faculty and stu-
dents have presented the Roadshow on campus, at conferences, and in
local schools, and have reached thousands of K-12 students, parents,
and teachers. By 2004, members of the graduate Committee had
taken the Roadshow to the next level and had designed and imple-
mented a Roadshow aimed at undergraduates on campuses across the
nation. This was funded by a Sloan Foundation grant (now closed)
and aimed to show undergraduates the enormous range of research
related to computing fields. 

The Roadshow is a highly interactive presentation given by small teams
of men and women who discuss their own pathways to computing,
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show the breadth of computing applications, and challenge stereo-
types through a photo guessing game asking “Who Is A Computer Sci-
entist?” Students promote the different career choices within
computing fields and talk about their job experiences in various high
tech companies, including the perks of jobs in computing. One impor-
tant aspect of the Roadshows is to show the importance of problem
solving skills and to include interactive exercises and games. We have
found CS Unplugged65 and CS4FN66 provide great resources for our
Roadshow activities. We try to ensure time at the end of the Roadshow
for Q&A.

The Roadshow is always in demand. Feedback from audiences and
from our own student presenters has enabled us to adapt Roadshows
to different venues and audiences.

• TechNights67 (Creative Technology Nights for Girls): Since 2005
Women@SCS has been running this free weekly program of informal
sessions aimed at giving real hands-on technology experiences and
skills to middle-school girls. The program was initiated and imple-
mented by one of our graduate students. Graduates and undergradu-
ates teach a different session each week (during the academic
semesters), and girls from local public and private schools are invited
to participate. Between 25 -35 girls show up each week, most return-
ing regularly even though attendance is on a drop-in basis.

Topics for TechNights vary greatly and have included robot design and
robot programming, 2-D animation, protein folding, web design,
solidworks, decision trees, dynamic programming, Internet safety,
stop motion movie making, and much, much more.68 Observations of
girls who attend TechNights help confirm our belief that given the
opportunity to explore technology and computing related activities in
an open and encouraging environment girls are eager and adventur-
ous to learn and show a wide range of interests and attitudes. 

• OurCS69: Opportunities for Undergraduate Research in Computer Science:
Women@SCS designed and implemented a first-of-its-kind research
focused conference (OurCS) for undergraduate women in CS. The
conference, offered in 2007, 2011, 2013 and 2015 sponsored primar-
ily by Microsoft Research, Oracle, Capital One, and the School of
Computer Science, has attracted participants from across the nation
and beyond. OurCS features some of the world’s current and future
leading female computer scientists as speakers. More significantly,
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OurCS was designed to involve students in real-time research—during
the conference students work on research problems in teams (ideally
5-6 students) guided by scientists from academia and industry. Partic-
ipants have worked on a variety of research topics ranging from “Dis-
agreement in Wikipedia” to “Claytronics,” to “A Multi-Robot
Choreography.” At the end of each conference the teams present their
findings to all OurCS participants.

OurCS is unique in bringing together research professionals and CS
undergraduates in one venue for an intense three days of problem
solving. As well as engaging students in research, the conference is a
great venue for networking, mentoring, and gathering advice on going
to graduate school. Conferences like OurCS are helping to rev up and
inspire young women to be future leaders in a field.

• Adventures in Computing (formerly known as Computational Thinking):
This outreach program, designed and led by graduate students, aims
to provide middle school students (6th to 8th grade boys and girls)
with opportunities to discover and practice basic principles of com-
puting and computational thinking through fun activities. Since the
fall of 2010, the program has been offered at the Pittsburgh Science
& Technology Academy (SciTech). SciTech is an urban public 6-12
school in the Oakland neighborhood close to Carnegie Mellon. The
program is held during the activities sessions at SciTech where mid-
dle school students choose from a wide range of programs. Students
who choose Adventures in Computing can explore a range of cre-
ative technologies and tackle puzzles and problems—sometimes
involving computers and sometimes unplugged, and most recently
using arduinos/maker culture. At the invitation of one great
SciTech teacher the team has also started working on a regular basis
in the science classroom—a testimony to their effectiveness. In this
way all students in the class will get exposure to Adventures in
Computing.

• PBS filming of Women@SCS: Bonnie Erbe, producer of To The Contrary,
a PBS news program on women’s issues, came to campus with her
crew to film and interview the School of Computer Science faculty
and core Committee members. The show provoked a lively debate
among our Committee members and faculty, demonstrating that
while we may share many common goals, we also hold a wide range
of perspectives on gender and computing issues. 
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• The Women@SCS outreach video: Undergraduates developed a short
video What is Computer Science? aimed at demystifying CS. Faculty and
undergraduates participated, giving their thoughts on the field. The
video is featured on the Women@SCS website and can be seen at:
http://women.cs. cmu.edu/movie/WhatisComputerScience.wmv

• Expanding Your Horizons (EYH): Members of Women@SCS have par-
ticipated in EYH in 2000, 2001, 2002, 2003, 2007 and 2012. EYH is a
nationally held one-day event aimed at increasing young women’s
interest in science and mathematics. Our students have run work-
shops called “Is There A Robot In Your Future?” and the “Magic of
Computer Science” for middle school girls at the local Expanding Your
Horizons conference. 

• GameMaker workshop for deaf and hard of hearing high school students:
This one day workshop was organized by Women@SCS and spon-
sored by AccessComputing whose mission is to increase the partici-
pation of people with disabilities in computing fields. The workshop
was motivated by our partnership with the Western Pennsylvania
School for the Deaf (WPSD)70 and run by two graduate students who
instructed 13 local high school students who were deaf or hard of
hearing in a day of game development. Professor Karen Alkoby from
Gallaudet University gave an inspiring keynote speech. Two Gallaudet
seniors worked as assistant instructors throughout the day as well
being great role models. 

We have not been able to describe all of the Women@SCS outreach activ-
ities but we hope we have provided a good snapshot of some of our most
important efforts. More recently, working with the University of Pitts-
burgh and Penn State University, we co-sponsored the NCWIT Aspira-
tions in Computing Affiliate Award. This brought over 50 high school
girls from Central/Western Pennsylvania and West Virginia together to
recognize their achievements in computing. In 2015 we celebrated our
third local Aspirations awards.

Anecdotal feedback from K-12 teachers and parents tells us how much
they need, and appreciate, the examples and materials we use to
demonstrate the breadth of CS. There seems to be a desperate need for
teaching resources that situate programming in the wider context of the
field. Teachers also seem to share our desire to try to break down the
stereotypes that surround the field but they rarely have the resources to
do so. 
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Benefits to Our Student Volunteers

We believe that successful outreach must benefit both volunteers and the
groups served. If you were to ask our student volunteers why they do
what they do, they would not identify self-enrichment as a motivator; in
fact the opportunity to give back, to make a difference, to serve the com-
munity are the most frequent reasons given. But from the perspective of
faculty and administrators involved in organizing outreach (and always
watching to ensure students do not burn out) we have observed the
many unexpected benefits they receive.

The Women@SCS outreach programs provide our students with leader-
ship, teaching, and public speaking opportunities. By having graduates
and undergraduates team up to develop and implement the presenta-
tions, numerous opportunities for mentoring and learning arise. We
believe these outreach programs help our students build confidence, and
provide them with opportunities to practice their skills and illustrate
their knowledge in a fun environment. In addition, Little et al. (2001)
explain that as the field of CS becomes more globalized the abilities of
our students need to go beyond the expected technical expertise to
include the ability to be comfortable with a wide range of people from
different cultures and backgrounds. We believe our outreach programs
highlight a key concept coined by Lynn and Salzman (2007) in that we
help our students go way beyond the technical.

Students’ Perceptions of Women@SCS

In the following sections we offer students’ perceptions of the
Women@SCS organization through the voices of the 2004 representa-
tive cohort. Students were given an opportunity to explain their percep-
tions of the Women@SCS organization. They were asked whether they
had heard about the organization, if they had attended events or had
been involved with the organization, and whether it had had an impact
on their experiences, or not, as they proceeded through their years at
Carnegie Mellon. We begin with the women non-Committee students,
followed by the male students, and finally the Women@SCS Committee
members.

Female Students’ (Non-Active Members) Perceptions of Women@SCS

All women said they had heard about Women@SCS. One woman pointed
out “one of the advantages of it that I see is just the visibility.” Indeed we
believe that visibility is valuable to women in a minority situation; those
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not actively involved in Women@SCS can benefit from the community
and appreciate its valued presence in the department, “even in ways I
don’t really realize,” remarked one woman. Most students had very good
impressions of the organization. Of the fifteen women in the cohort who
were non-active members, eight of them had very positive things to say,
two had mixed responses, four were unclear or non-committal, and only
one woman held a negative view. 

Several women mentioned how much they enjoyed the events, and
many noted appreciation for the Sisters’ program, the pre-registration
advice sessions, and especially for the networking events such as the
faculty/student dinners, events with graduate students, and invited
speakers. For some students, the most important aspect was simply the
act of connecting “the different classes like first year student, sopho-
mores, and juniors.” For one woman, the Women@SCS events helped
build her confidence and gave her the opportunity to hear from other
women “one step ahead” of her: “It definitely helped me in the first
couple of years. Yes, trying to find my place and getting more confi-
dence. I think that’s where I definitely got it from was from
Women@SCS.” Another woman commented that seeing women pro-
fessors and graduate students helped to counter her impressions that
only men were successful in the field: 

I especially like the events [with] women computer science pro-
fessors and students. When I see there are women Ph.D.s and
they are teaching at Carnegie Mellon University, they must be
really smart too, I really liked seeing [and] getting to interact
with them. 

– Female Senior, Class of 2004

One woman felt she did not need Women@SCS personally: “I was doing
fine on my own as a woman in computer science” nevertheless she
“appreciated that they were there and what they were doing for other
women.”

This particular cohort of women students (what we called our class in
transition) was admitted in 2000 under the new admissions criteria that
de-emphasized prior programming. During their first couple of years
some had heard, or experienced, backlash comments suggesting they
were admitted because of their gender. Women@SCS Committee mem-
bers often addressed this issue at meetings and events. For one woman
who had been questioning why she had been admitted (when she had
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no programming background) hearing other women explain the reasons
at a Women@SCS event had made a difference: “after I figured out what
the real reason was, which they explained at one of the meetings, [it]
made a lot of sense.” 

The one woman who voiced negative comments said she felt she
“would rather be a person at the School of Computer Science than rec-
ognized as being a woman at the School of Computer Science.” This is
reflective of the challenge mentioned before for those of us working
on women’s and girl’s issues in CS. On one hand, it shows a healthy
resistance to gender separation paradigms, but it can also prevent
women from taking advantage of opportunities that may be of bene-
fit to them. Several women in our cohort had heard, or felt, that the
group of active members was somewhat “cliquey.” This was an under-
standable perception. The group of women who led the Women@SCS
Committee had developed strong bonds over the years and were very
close friends. In many ways, this became a strength for the organiza-
tion, but it also generated a negative perception that needed to be
addressed. In fact, the group was aware of this “exclusionary” image
and made extra recruiting efforts. One of the major issues for the orga-
nization (and we think one that applies to many organizations for
women and minorities) is communicating what you do/who you are,
and what you don’t do. Women@SCS has made determined efforts to
announce its positive mission of offering many opportunities and
new experiences, and has tried to dispel any mis-representation. Com-
munication efforts always need to be continued and be improved. 

Male Students’ Perceptions of Women@SCS

All men said they had heard about Women@SCS. The men voiced an
interesting range of impressions including some very positive impres-
sions, such as, “I think it’s a pretty good organization, I mean it’s try-
ing to bring more opportunities to women in computer science which
is a good thing because I think it’s kind of imbalanced in this field.”
Several noted the “action-oriented” aspects of the organization, and
that some events were open to all students—several men had attended
at least one event organized by Women@SCS. Some had mixed impres-
sions, or were unclear about the details of the organization. One man
described the organization as “the women mafia of CS” but also noted
they had “done a lot of positive things.” Another man had a rather
vague, but fairly positive, impression: “It’s sort one of those organiza-
tions I know exists, and it’s out there, and they do good stuff, but I’m
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not really sure about the details.” One man claimed the organization
was not political enough, and needed to make its mission clear, and if
he was running the program he said “I might do it differently.” It seems
evident that Women@SCS needs to work harder at getting its message
and mission out to all students. 

It is worth mentioning that although it did not apply to the 2004
cohort, Women@SCS has had men participating actively on the Com-
mittee. Two men from the class of 2006, for example, were very actively
involved on the Women@SCS Committee throughout their years at
Carnegie Mellon. One male student had been involved because he was
a minority student and wanted to contribute to Women@SCS and to
the Society of Hispanic Professional Engineers (SHPE). The other stu-
dent was an active student, campus wide, and joined the Women@SCS
Committee because he felt it was the only student organization with
any action-oriented presence in the Computer Science Department.
This student eventually became the Women@SCS web team leader for
almost two years and proved to be an outstanding member of the orga-
nization. Since then the organization has usually had at least one man
continually contributing and very actively involved, helping to orga-
nize, plan and implement events, doing Roadshows and generally
working towards the goals of Women@SCS. 

Women@SCS Active Members’ Views

Not surprisingly, the Women@SCS active members were the ones who
benefited most noticeably from their involvement with the organiza-
tion; for some the organization had proved to be pivotal as this woman
indicates, “For me it’s helped me get through a difficult four years of
college.” In the 2004 representative cohort five of the twelve active
members of the Women@SCS Committee were included. All five Com-
mittee members talked enthusiastically about the opportunities they
had, and the friendships they had made through their involvement
with Women@SCS. Four of the five students got involved during their
first year, and the fifth during her sophomore year; three Committee
members were encouraged to be involved by other students and
friends, while two others attended meetings, felt a good fit and decided
to stay. All five students gave a sense of both giving and gaining from
their involvement as Committee members. 

This reciprocal “giving and gaining”71 revolved around specific aspects of
the organization but all combined professional and social activities:

WO M E N @SCS 101



• Mentors and role models: All five Committee members had been
involved with the BigSister/LittleSister Program.72 One student headed
up the program for a couple of years, “It was nice to be able to be in
charge of something. It kind of made you motivated to stay involved
and do more stuff because you were in charge of a project.” Another
student suggested, “There are advisors out there, but some people
don’t feel comfortable talking to their advisors. Or they don’t think
they have big enough questions to go to (their academic advisors) to
ask. And that’s where your big sister can come in and offer advice
about little things that the first year students don’t think are that
important.”

The faculty/student events that Women@SCS have organized have also
provided opportunities for Committee members to make personal
connections with potential mentors and role models: “I’ve gained so
much exposure to stuff just by listening to the grad students talk about
their projects, meeting the faculty at the dinners.”

• Advice: Be it professional or personal, Committee members have also
turned to each other for advice, and meetings have provided a won-
derful forum for informal advice sessions, as this student noted, “It’s
just been invaluable learning from their experiences, they’re giving
you a heads-up.” This student said: “When I was really confused about
how I should start getting internships or where should I start, there
were a lot of girls who were going through the same things as I was
and everyone had a different perspective, different advice on how to
approach it and it helped a lot to discuss strategies.”

• Confidence and leadership skills: Being a committee member played a
role in improving at least one Committee members’ confidence: “It
helped my confidence in the sense that I saw that other people were
having the same problems and so it wasn’t just me.” Taking responsi-
bility for organizing events helped with their organizing skills and
having leadership opportunities. Indeed, two students became teach-
ing assistants as a direct result of encouragement from more senior
Women@SCS Committee members. This woman explained, “for
example, the class that I [work as a teaching assistant for], I wouldn’t
have taken it if I hadn’t met [another Committee member] who
[served as the teaching assistant] before me and told me oh you would
love this class. You should take it. And it’s one of the highlights of my
whole academic career here.”
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• Professional opportunities: Invited industry visitors have provided per-
sonal contacts and recommendations that students may not have had
otherwise: “Actually, I once got an internship just based on a speaker
that came to talk to us.” At one event this woman “took like pages of
notes and I looked them over before I started my job search.” Com-
mittee members have also been encouraged to attend and present at
conferences, and Women@SCS has funded many conference atten-
dees. Such opportunities are rare for undergraduate students generally.
For one woman, attending the Grace Hopper conference had been a
memorable experience: “That was an incredible experience. Just meet-
ing again professionals in industry, meeting educators, other women
who’ve been through tougher roadblocks than we have, kind of paved
the way for us. That was incredible.”

• Social: Committee members formed very close friendships and
Women@SCS meetings connected women from different years who
may not have met otherwise, as this student explains: 

I’m always learning from the girls, but it’s just been a very close
network of friends I’ve had that, maybe I wouldn’t have really
met otherwise. Some of the girls we’re not in the same classes, or
we’re not pursuing the same track, and if it wasn’t for this group
I don’t think I would have met them. Or even if I had met them
in a class, it wouldn’t really be the same. Here in the group you’re
more free to talk about your interests and what you like to do. 

– Female Senior, Class of 2004

• Outreach: Several Committee members had taken part in the annual
Expanding Your Horizons73 workshops for middle-school girls. But
the pride and joy of this group was the Outreach Roadshow, which
was started by students from the class of 2004, and has been devel-
oped further by later students. This student explained her sense of
ownership: 

My biggest contributions though have been through the Road-
show which actually I guess, I don’t want to say I’m a founding
member of the Roadshow, but I am [laugh]. Just like the other
three girls. It just came from one presentation. I was one of the
people who did that presentation, so I kind of feel like it’s our lit-
tle baby, you know the Roadshow [laugh]. 

– Female Senior, Class of 2004
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Another student pointed out the value that the Roadshow might have
to young audiences: 

I think the Roadshow is very worthwhile, just because I can picture
myself, in the kids’ shoes. . . . I feel like we’re helping out the kids,
just sort of showing them the interesting aspects of computer sci-
ence, showing them what they can do with it, and how computer
science is in everyday life, and sort of teach them a few things. 

– Female Senior, Class of 2004

We found that as students prepared their Roadshow presentations
they also learned more about the field themselves and were then able
to teach others: “It’s just given me a lot more exposure to the different
areas of computer science.”

• General: This student explained the value of being a Committee
member: 

I think it’s really important to be on an advisory board if you
want to have an active part in Women@SCS. It’s also where you’re
going to get the most out of all the interactions. . . . We have
weekly meetings and it’s a good down time to talk with all the
other girls and all the advisors. . . . It’s also important to have
input into all the programs and sessions we provide. 

– Female Senior, Class of 2004

Summary

The Women@SCS students who participate in the outreach opportunities
described above enjoy their fields of study and want to share their enthu-
siasm and skills, knowing that few girls and women are exposed to the
excitement of CS and/or creative technologies. This understanding
inspires their efforts. The students who initiated the Roadshow did so
with the aim of challenging and diversifying current images of comput-
ing-related fields and those who work and study in them. The student
who initiated TechNights did so because she saw a need to increase
opportunities for providing hands-on experiences and skills to girls and
young women. As women they did not see themselves fitting naturally
into the stereotypical images dominated by “geeky guys” but, perhaps
more importantly, as students of CS, they did not see images of the field
that matched their learning and exposure to an exciting field of study
with so many possibilities. 
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Through the combined efforts and dedication of faculty and students,
Women@SCS has proven itself to be an effective and valued organiza-
tion within the School of Computer Science. The organization has
strived to become a respected, action oriented, community-building
organization working to improve the quality of the school experience
for all students. Women@SCS has benefited from taking a cultural per-
spective on the student experience. This has meant offering a balance
of opportunities for those in the minority, but also taking a broader
view of how Women@SCS might benefit the student body as a whole,
and the department in general. Some of the impetus for taking a
broader perspective came from the Women@SCS Committee, whose
members, rather than feeling driven by any sense of a gender divide,
recognized that many of the events and activities planned for the
women had the potential to benefit all. As the gender divide has less-
ened a move towards mutual concerns and benefits has emerged. In
this way Women@SCS has contributed to the changing culture within
the department. 

Our goal has been to foster a community that promotes academic suc-
cess and professional growth, one that will benefit women in CS as well
as the community-at-large. Most importantly we promote academic suc-
cess not through curriculum changes but by providing essential net-
working and mentoring along with social and professional
opportunities.

I really feel that Women@SCS has supported me throughout all
of my college career, whether or not I’ve been an “active” mem-
ber. My first year, I met a Ph.D. at a Women@SCS lunch event
who I went on to do research with. She encouraged me to enter
a poster competition at a research conference. In my sophomore
year, I became a lot closer with several members of Women@SCS.
Not only were the friendships very rewarding on a personal level,
but the women helped me with my goal of putting on SCS Day.
[Another member] created the entire budget from several emails,
and [another member] auditioned for and opened the talent
show. Now in my junior year, me and the other upperclass stu-
dents are getting excited about making Women@SCS an even
more fantastic resource. 

– Female Junior, Class of 2014

We endeavor to view problems as challenges to be tackled in creative and
constructive ways. An active Women@SCS Committee has enabled us to
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offer many events and activities to improve the professional and social
environment for women in CS. With good organization, faculty, and
administrative support and commitment, a student organization with a
Committee at the helm, will provide the talent, energy and innovative
ideas to lead the way.
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C H A P T E R  7

Conclusion: From Difference to Diversity

For years, NSF has been working to engage students from under-
represented groups at all levels, so that those with STEM degrees
and in STEM careers can truly be reflective of our diverse society.
We also cannot afford not to harness the talent of people from all

groups in the STEM enterprise. Diversity of our STEM workforce is
critical, especially as it relates to the changing demographics of the
nation and the increasing competition in the global marketplace.

– Carnegie Mellon President Subra Suresh, July 201174

A Call to Action

The past two decades have been plagued by a persistent disparity in the
recruitment and retention of women in computing. In this book, we
explored the many considerations and reasons for why this might be. In
our discussion we hope we have provided a convincing argument that
alternative ways of thinking about, and acting on, gender and CS issues
could benefit both the field and the people in it. We have argued for the
examination of variables outside of gender as possible sources of differ-
ences in women’s participation in CS. In particular we have suggested,
and illustrated, a cultural approach, a specific approach, which pays close
attention to culture and environment, noting the factors that can allow
for, or hinder, women’s participation. 

Our work has also led us to conclude that all too often student attitudes
about CS are not well represented when seen through the lens of a gen-
der dichotomy. A more robust understanding of the issues can be
revealed through a prism-like view of the spectrum of attitudes among
people—regardless of gender. Indeed, we should not close our eyes to
the bigger and more complex picture which often reveals gender simi-
larities, the dynamic interactions of people and topics within the field of
CS, and recognizing “that people’s behavior today is determined more
by situation than by gender” (Barnett and Rivers, 2005). This shift in
focus is consistent with many prominent researchers (e.g., Epstein, 1988;
Huang and Trauth, 2010; Joshi et al., 2010; Kanter, 1977; Kvasny et al.,
2009; Trauth, 2011a, 2011b). We believe now is the time for new strate-
gies and new ways of framing how we think about broadening partici-
pation in CS. In writing this book we do not claim to have found a

WO M E N @SCS 107



one-stop solution but we believe we have a role to play in changing the
broad conversation about women in computing. 

The Power of Culture

As we have previously acknowledged, a multitude of determinants—bio-
logical, educational, psychological, economic, cognitive, social, etc.—are
involved in anybody choosing or not choosing to do something. Also, as
we noted earlier we cannot hope to unravel them all to get at the “right”
factors. Nevertheless, our position in this book has been selective—we
acknowledge our bias in focusing on culture. 

We have become a culture of pink and blue; and it’s tough to avoid. We
are constantly steered—and steering our children—in the direction of
social and market driven gender norms. But having said that how many
of us actually think of this in terms of “gender steering” as opposed to
thinking this is just normal; after all aren’t boys and girls so very differ-
ent? The dominant culture of the United States is entrenched with gen-
der difference beliefs. Yet, researchers from the field of neuroscience are
uncovering more and more evidence to challenge the notion of hard
wiring; our brains are much more plastic than we have come to believe.
Cordelia Fine (2010) argues that so much of what we have come to
believe about the brain is neurosexism creating differences where none
may exist. In reality “our brains, as we are now coming to understand,
are changed by our behavior, our thinking, our social world” (p. 176-
177). In the United States the gender divide starts early: “what is perhaps
most striking in today’s world is that parents continue to stereotype their
infants, beginning even before they are born” (Eliot, 2009, p.102). 

While the gender divide is not confined to the United States it does not
always show itself in a culture of “Pink Brain, Blue Brain.” This is often
brought home to us in conversations with female international students
(we have heard anecdotes from students who grew up in Morocco, Iran,
Romania, Bulgaria, Venezuela, India75) now studying in the School of
Computer Science. We frequently hear how their early experiences relat-
ing to intellectual and academic expectations differ from those of girls
growing up here. The international students are often baffled—at first!—
by why we would need programs like Women@SCS to encourage and
help sustain women in computing fields. It never occurred to them as
they were growing up that they could not study or be successful in
math/science/computing fields or any academic field for that matter. The
point we want to emphasize is that what is happening in the United
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States and many parts of the western world—with so many girls growing
up to believe they do not fit the field of computing—is not universal. 

The Good News—Culture is Mutable

One of the major reasons for focusing on culture is that culture is muta-
ble, and our actions can effect positive change; especially in environ-
ments where we have some control over both the demographics, and the
opportunities we offer. 

We suggest that the different and/or similar ways in which students relate
to computing, are in large part the product of a specific culture and envi-
ronment, and are not produced by any intrinsic distinctions between
men and women. This is good news in terms of working for change.
Many recommendations to decrease the gender bias and barriers that
women face require universities and their leaders to pay attention to
“workplace environments” and to “changing the culture and structure of
their institutions to recruit, retain, and promote more women—includ-
ing more minority women—into faculty and leadership positions”
(National Academies Press Release, 2006).

Our readers should know that our recommendations to look at factors
outside of gender differences are not new. Many researchers have made
similar suggestions and while not specific to CS their work is applicable
in many ways. As mentioned above Cordelia Fine and Lise Eliot question
gender differences through their neroscientific expertise. In her classic
1970s work examining the attitudes and behaviors of men and women
in a large corporation (the Industrial Supply Corporation or Indsco),76

Rosabeth Kanter (1977) concluded that the systems in place which
determine social dynamics and differences, are opportunity and power
related, not gender based. She argued that three primary variables—
power, opportunities, and numbers—determine social dynamics, not
gender. In the 1980s, Cynthia Fuchs Epstein made a similar observation: 

Over the past two decades, women have clearly demonstrated
competence in spheres in which it was once believed they had no
interest and no qualifications. This success demonstrates how
opening the opportunity structure [emphasis added] has devel-
oped their interest and ambition (Epstein, 1988, p. 164). 

Epstein (1988) suggests “it is easier to propose dichotomy than to expli-
cate the complexities that make them invalid” (p. 15). It is this
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dichotomy that seems to have taken hold on dominant cultures in the
western world. In their book Occupational Ghettos: The Worldwide Segre-
gation of Women and Men, Maria Charles and David Grusky explore the
potential harm of gender difference beliefs to women in the workplace.
They argue that essentialism is still entrenched in the dominant culture,
and even if we no longer believe that men are better than women, we still
subscribe to a belief that men and women are very different. They add
that this persistent belief in difference affords two outcomes: employers
to assign men and women to different jobs and to induce workers to
come to want those different jobs. Charles and Grusky suggest this is
most prevalent in advanced industrial countries where a deep-seated
belief in gender differences is maintained and supported by a belief in
individual preferences.

Strategies for Action

In an ideal world we would all have terrific institutional support for our
efforts to broaden participation in CS whether in industry or academia.
But we know this is far from the norm. However, we also feel there are
some actions that many of us can take, particularly those which employ
human resources—the most valuable resource of all—especially in situ-
ations where we have some control.

One of the areas we can try to address is that of perceptions of CS. For
example, spreading awareness of careers in the field, what computer sci-
entists actually do, the kind of classes that students take, can all help in
broadening understanding of CS. In order to change the perceptions of
CS middle school and high school girls (and boys) it is vital to change
the perceptions of the adults who have responsibility for them—par-
ents/guardians, teachers, school counselors. Parents, in particular, are
often (if not always) left out of strategies for broadening participation in
computing and yet they are a critical group to reach. A British study of
the perceptions of computing careers among high school students found
(to the surprise of the researchers) that the major influences were—in
this order—their parents, next the media and then someone who already
works in the field (McEwan and McConnell, 2013). Therefore, we
encourage readers to take an active role in reshaping perceptions of com-
puting to show a field in which both boys and girls can aspire. 

Shelley Correll, Stanford University professor and the Director of the
Clayman Institute for Gender Research suggests that stereotypes, and the
bias they support, may be a major reason that gender equity has stalled
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after many years of progress.77 Raising awareness of bias, and increasing
understanding of how stereotypes function, represent the first steps to
limiting bias. These are important steps since gender bias (unconscious
bias in particular) can have an impact on life choices. Indeed, research
has shown that the relationship between gender and perception can be
particularly critical for women. One of the first studies to illustrate this
was when the number of positions offered to women in some of the
major orchestras was shown to increase dramatically when the auditions
were blind; in this case auditions were done behind a screen (Goldin
and Rouse, 2000). We can also play a role in challenging stereotypes
more generally. As consumers we can speak our mind with our wallet—
purchasing toys, clothes and media that do not conform to male/female
stereotypes. But whether we challenge stereotypes or let our kids be
“pink princesses” and “Darth Vadors” we must ensure they are not
defined and limited by these images; especially in terms of their acade-
mic potential. 

As professionals we can debunk and challenge stereotypes in the class-
room and boardroom. For universities and organizations developing
and implementing interventions to improve the representation of
women, it is important to reexamine the diversity discourse to under-
stand how it can be reached from multiple integrated perspectives. For
example, we should include in our consideration not only demographic
differences between men and women, but also socio-cultural factors.
Consistent with this premise, our work has found that gender, alone, is
not a determining factor as to why women pursue opportunities in CS.
Rather it is a combination of many factors including their social shaping
and thus these considerations should be kept at the forefront of deci-
sions about program offerings and interventions. Building an inclusive
environment is based on welcoming a range of perspectives rather than
expecting conformity.

We are great believers in grassroots efforts. Outreach to fellow students,
to employees, to local K-12 students and teachers, can be as simple as a
conversation about careers in computing or a presentation by one or two
people. Conversations in industry can help spread the message that
diverse perspectives have been shown to improve business models, all
the better to appeal to multiple buyers from a broader customer base.
Outreach by our School of Computer Science students have proven to be
one of the most effective strategies for bringing students not involved in
“women’s issues” into the conversation; we have found many who are
eager to do outreach and spread the word about CS. In return, the
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rewards for these students are great whether it’s teaching as a means of
learning, improving public speaking skills, confidence building, net-
working, and simply having fun with fellow students. 

While we wait impatiently for changes at the policy level many grass-
roots action-oriented programs like Carnegie Mellon’s Women@SCS are
helping to sustain communities of women in universities, in high
schools, and in industry while also developing outreach programs to
spread the word about CS to future generations. In schools where the
numbers of women are few, students can still take advantage of the many
resources now available to help them develop their own communities
and organizations. As we have shown such action can promote the value
and visibility of women and benefit themselves and their peers.

Various organizations offer free online resources providing data and
opportunities we can use to help with our efforts. The Anita Borg78 Insti-
tute’s Grace Hopper Celebration of Women in Computing Center is now
famous worldwide and supports local area celebrations. The National
Center for Women and Information Technology79 works with academia
and industry to promote gender equity in information technology and
computing at both the policy level and locally. NCWIT’s National Aspi-
rations in Computing Awards program recognizes high school girls for
their efforts in computing at both national and local levels. Other well-
known organizations noted for their efforts, but by no means all, include
the Association for Machinery’s Women in Computing Committee
ACM-W80) and Women in Computing Research (CRA-W81). Research and
action-based programs are being promoted and encouraged by the
National Science Foundation (NSF) (e.g. the Advance82 and STEM-C
Broadening Participation Awards83). Other organizations work broadly
on diversity and inclusion, for example, the national Center for Minori-
ties and People with Disabilities in Information Technology84 (CMD-IT)
and the AccessComputing Alliance85 which works to increase the partic-
ipation of people with disabilities in computing fields. There are also
many other programs86 not specifically related to computing that are
working to ensure that opportunities and resources in math and science
are made available to girls and women. 

In designing strategies for change, we have proposed that it makes sense
to take a global perspective, looking at those environmental and cultural
conditions that enable the Women-CS fit. The lead for this direction is
already emerging from industry as nations compete in the world market,
and more and more companies are finding it imperative to pay attention
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to the micro-cultures within their organizations. It is being argued that
future business successes will be found where the company culture
allows for a well-managed diverse workforce and diverse leadership
teams. Business reports are making the business case for having more
women in the science and technology workforce: “Nowadays, the focus
has changed from moral-justice reasons to hard economic evidence”
(European Commission, 2006, p. 19). Many companies are also now
developing outreach initiatives to help broaden participation in com-
puting, change people’s perceptions of the field and/or encourage young
students to learn to code. For example, the non-profit organization,
Code.org87, developed Hour of Code, an online initiative to teach kids to
code, has proven very successful and easily adoptable as an outreach
effort in schools and homes.

Cultural Change at Carnegie Mellon University

The many positive changes in the micro-culture of the School of Com-
puter Science at Carnegie Mellon have shown that a more diverse stu-
dent body, including increased numbers of female students, has
enriched the social and academic environment for everyone. While there
is still more work to be done for, and beyond, gender diversity we believe
the Carnegie Mellon journey offers an exemplar case study of the many
issues surrounding gender and CS. 

By 2002 we had observed that women appeared to be thriving in
Carnegie Mellon’s School of Computer Science in sharp contrast to ear-
lier observations. Arguably such changes could not have occurred if the
gender differences found in the 1990s research existed at any deep-
rooted, meaningful level. So what had changed? After all, as Lenore
Blum points out, the women coming into the CS major were still
women—we did not change women! But we did change their environ-
ment. Snapshot studies to examine what had changed (2002 and 2004)
were followed by continued observations of the Women-CS fit and by
further studies (2009-2010 and 2011-2012). These studies revealed many
gender similarities and a spectrum of attitudes towards CS showing that
an inclusive culture still prevails and that the Women-CS fit has been
sustained without accommodating presumed gender differences. 

We also hope the Carnegie Mellon story of women in computing can
help challenge the gender divide in CS and encourage, and inspire, par-
ents, teachers, and students to think more broadly about intellectual and
academic expectations. 
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Problematic Gender Generalizations

Our findings from studies at Carnegie Mellon advise caution in general-
izing from the attitudes of women in minority situations (e.g. where
there is no critical mass) to women in general. We advise this because
almost everything we’ve come to believe about women and computing
(and men and computing) is derived from examining situations where
there are either relatively few women participants or single sex situations.
Generalizing from such findings can be misleading if we attribute spe-
cific attitudes to women when in fact such attitudes can change as the sit-
uation changes. Clearly, as Kanter pointed out, numbers are a source of
difference. Of course we do not claim that numbers are the only impor-
tant factor. Indeed, among other factors we have shown how the estab-
lishment of Women@SCS helped ensure that women had opportunities
for leadership, for creativity, for networking and for impacting the whole
school. However, at Carnegie Mellon we were able to see the impact of
changes in numbers—when women reached critical mass we saw
changes in attitudes, in culture and in sense of fit.

Perhaps the most significant change we found related to students’ deep-
ening understanding of the scope of CS. The idea that programming
pretty much defined the field led to the early gender distinctions that cat-
egorized women as “computing with a purpose” and men as “dreaming
in code.” But what we found in our studies was that almost all students
reported programming as one part of their CS interests, and they viewed
programming as a tool for developing applications—frequently their pri-
mary motivation for being in the field. CS had come to mean a chal-
lenging and complex field requiring multiple skill sets and diverse
interests. This is a significant difference from the general public’s view of
CS where stereotypes persist and where CS is narrowly viewed as “com-
puter programming by male nerds.” 

Another particularly significant finding is that the attitudes and experi-
ences of the women in our cohorts were not static; they became more
and more positive as they progressed through the program. We attribute
this outcome not only to their increasing academic ability and skills but
also, in part, to their own contributions as they help shape the environ-
ment and computing culture for the benefit of everyone. 

Beyond Carnegie Mellon University

The culture of a school is largely determined by its members and by the
direction of its leadership. Carnegie Mellon is top-ranked in CS, has rich
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resources in terms of faculty and academic programs, and has several
thousand applications (over 6000 in 2014) for a maximum 150 places in
the CS major. This situation, along with its broad admissions policy,
helps ensure that the CS major includes a critical mass of smart young
women many of whom have strong leadership potential, and thus the
potential to impact the culture of the school alongside their male peers.
The school also has leadership committed to diversity and provides line-
item resources to ensure that women do not miss out on opportunities
that ensure their engagement in CS and in the school. Our deans in the
School of Computer Science from Raj Reddy, to James Morris, and for
the past 10 years, Randy Bryant, have supported our efforts on many lev-
els. Their steady leadership and innovative thinking also set the tone for
other faculty and staff who have contributed to building a helpful, col-
laborative—and fun!—environment. The new Dean of the School of
Computer Science, Andrew Moore, has been on the School of Computer
Science faculty since 1993 but also led Google Pittsburgh to great heights
from 2006-2014. Andrew took up his position as Dean of the School of
Computer Science in August 2014 and has already started working with
Carol and Women@SCS. Without this community we probably could
not have gone forward with our work to engage and retain women in CS. 

Some researchers and practitioners believe the best approaches for
increasing women’s participation in CS are those that focus on develop-
ing a curriculum based on what are thought to be the interests of women
(e.g., Rich et al., 200488). One of the most popular driving forces is based
on making CS courses meaningful and relevant to the lives of students,
so that the curriculum is designed around problems they can relate to.89

This has not been the direction of Carnegie Mellon but until women are
well represented in CS across the nation, it makes sense that researchers,
educators, and gender equity organizations will explore approaches that
show signs of success. This book represents our attempt to offer what we
believe is the most effective approach, one which takes a broad perspec-
tive on the culture and environment of the school without accommo-
dating what are perceived to be “women’s” learning styles and attitudes
to CS.

Thus, while the need and methodology for change might be
motivated by the interests and needs of an under represented
group, it is our view that, for programs to succeed and become
part of the institutional fabric, ultimately they must mesh with
the sensibilities of the institution, even serve to enhance the
enterprise in general. (Blum and Frieze, 2005b, p. 14)
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Support for our argument has been drawn from a variety of sources,
including evidence from psychology and education research, from
research on stereotypes, evidence from gender similarities research, from
the world of business, and evidence from other cultures and countries. In
sum, we have proposed, and shown evidence to support, the value of
paying attention to culture and environments. 

What educational researchers are finding, not surprisingly, is that “inter-
ventions that are better for women are also better for men.”90 While
approaches to broadening participation in CS may differ, we have several
elements in common: close attention to the issue, recognition that
women fit the field of CS, institutional support, a willingness to act and
flexibility to enable change. 

Future Efforts—From Difference to Diversity

Gender difference approaches have not provided satisfactory explana-
tions for the low participation of women in CS and beliefs in a gender
divide may deter women from seeing themselves in male dominated
fields. We strongly believe that without due caution the search for gen-
der differences can work against diversity and inclusion efforts, while
perpetuating stereotypes and further marginalizing women. 

At least in the field of CS, it seems counterproductive to think in terms
of deep-rooted and/or biologically determined aptitudes between men
and women. At its extreme this would mean a CS for women and one for
men! 

If our aim is to increase diversity in CS we need to move beyond old
models and perceptions which continue to represent men and women as
two distinct categories with either a male or a female view on CS and no
reference to the context or situation in which such views are formed. The
idea that men are not interested in the broader applications of CS and
that women do not like programming has become an outdated cliché.
All men and women have the potential to be multi-dimensional—capa-
ble of spanning genders through a spectrum of perspectives—as they dis-
cover and respond to the exciting field of CS studies and the
environments in which they work and socialize. 

Our Carnegie Mellon case studies illustrate how well thought-out inter-
ventions in the environment, interventions that are inclusive and take all
students into account, rather than changing the academic curriculum,
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can allow for diversity, opening the way for women to contribute and be
successful in computing fields. This kind of participation is embodied in
the Women-CS fit that has evolved at Carnegie Mellon and in the orga-
nization Women@SCS that works to change the perception of CS
through outreach while providing leadership opportunities for women
to develop programs that benefit themselves, their peers and the univer-
sity. Women are kicking butt in CS at Carnegie Mellon alongside, their male
peers!

We have been able to show that a micro-culture can change; shaping and
being shaped by students’ attitudes and actions. The School of Computer
Science moved towards a more “balanced” environment: balanced in
terms of gender (including a critical mass of women), in terms of the
range of student personalities and interests, and in terms of increased
opportunities for all—men and women. Most importantly we have
shown that women can participate successfully in CS without resorting
to traditional “female-friendly” strategies or curriculum changes to
accommodate what are perceived to be the interests of women. Such
strategies can carry with them the suggestion that women need academic
handholding. Indeed, we have cautioned against interventions, which
accommodate gender differences, especially when gender differences can
dissolve under certain conditions. In the long term such interventions
may work against women, marginalizing their intellectual opportunities
and ultimately perpetuating a gender divide. 

As we have illustrated, data show that many students in the United
States, especially women and minorities, are never exposed to comput-
ing and/or are not encouraged to see themselves in the field. Indeed, in
conversations with teachers and high school students we found very lit-
tle had changed since the late 1990’s when Margolis and Fisher heard
teachers lament the low representation of girls in their CS classes. Now,
more than 15 years on, we still have much work to do in terms of devel-
oping a K-12 CS curriculum, in terms of teaching CS skills, in terms of
informing students, teachers, and families about career opportunities, in
terms of changing perceptions of computing, and in terms of showing
that the field of computing can fit a diverse range of people. The inequity
in representation and participation in computing often disadvantages
those most disadvantaged already by inequities in society. Meanwhile
many lucrative and interesting job opportunities in computing in the
United States go unfilled. The repercussions can be very serious for indi-
viduals and for the nation. But we hope to have shown that this situation
is not so mysterious nor such an intractable problem.
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We conclude with a new story of diversity developments at Carnegie
Mellon, one that has yet to unfold but which makes a fitting conclusion
to our story of women in computing at Carnegie Mellon. In the fall of
2013, a new initiative was launched in the School of Computer Science:
the organization SCS4ALL.91 The SCS4ALL Advisory Committee is an
umbrella organization that works to develop a program of social and
professional activities and leadership opportunities to broaden interest
and participation in computing by under represented groups including
women, minorities, students and teachers in K-12, people with disabili-
ties, and those who may feel isolated or left out. The goals of SCS4ALL
are twofold: to foster community building that promotes diversity in
Carnegie Mellon’s School of Computer Science and to lead outreach
efforts to broaden interest, understanding and diversity in computing
fields more generally. Women@SCS was asked to take the lead in this
new organization, an exciting next step in their leadership initiatives. We
see this as an important step in the story of women in computing at
Carnegie Mellon and in the transition of our actions and thinking as we
continue to advance from difference to diversity.
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End Notes

1. College Board Advanced Placement Program Summary Report, 2013
(Calculus AB & BC, Computer Science A);
http://www.ncwit.org/resources/numbers
2. The National Science Foundation collects data from a broad range of
United States colleges and universities:
http://www.nsf.gov/news/news_summ.jsp?cntn_id=127139
3. The Computer Research Association (CRA) annual Taulbee survey
examines data from the Ph.D. granting universities (Research 1 (R1),
e.g. Carnegie Mellon) in the United States and Canada:
http://cra.org/resources/taulbee/
4. U.S. Department of Labor, Bureau of Labor Statistics, 2013 (Occupa-
tional Category: 15–0000); http://www.ncwit.org/resources/numbers
5. 1999 saw 37% women enrolled; 2000 saw 39.5% women enrolled.
6. The opinions expressed by the authors are theirs alone, and do not
reflect the opinions of the Carnegie Mellon University or any employee
thereof.
7. Two points of clarification: first, at Carnegie Mellon first year stu-
dents are admitted directly into the CS major; and second, the School
of Computer Science is home to the CS major, not the Computer Sci-
ence Department as is often thought. 
8. http://bits.blogs.nytimes.com/2010/02/12/barbies-next-career-com-
puter-engineer/
9. http://www.foxnews.com/science/2013/09/05/lego-releases-first-
female-scientist/
10. http://www.huffingtonpost.com/2013/08/06/the-childrens-place-
shirts-girls-math_n_3714050.html
11. https://www.ncwit.org/resources/ncwit-scorecard-report-status-
women-information-technology
12. http://cra.org/resources/crn-online-view/2014_taulbee_survey/
13. https://www.ncwit.org/resources/ncwit-scorecard-report-status-
women-information-technology
14. http://quickfacts.census.gov/qfd/states/00000.html
15. http://quickfacts.census.gov/qfd/states/00000.html
16. http://www.nsf.gov/statistics/wmpd/2013/pdf/tab5-1.pdf
17. http://www.ncwit.org/
18. http://www.nsf.gov/od/broadeningparticipation/bp.jsp
19. ADVANCE: Increasing the Participation and Advancement of
Women in Academic Science and Engineering Careers
http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5383&org=CNS
20. http://www.nsf.gov/pubs/2012/nsf12584/nsf12584.htm
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21. McKinsey & Company, Inc. is an international management con-
sulting firm advising companies, government institutions and non-
profit organizations on how to improve performance and meet
management challenges.
22. The research had other findings relevant to this book, which we dis-
cuss later. They found that men and women were remarkably similar in
professional attitudes and aspirations. The major differences were
between leaders and team members not between men and women. They
also found that men earned more than women and women carried most
of the domestic duties. The latter was also a finding of the 2007 McKin-
sey & Company, Inc. report.
23. Not to be confused with the current CIT.
24. http://www.cmu.edu/about/mission.shtml
25. http://www.cmu.edu/enrollment//summerprogramsfordiversity/
sams-president-stmt.html
26. President Cohon’s Statement on Diversity:
http://hr.web.cmu.edu/drg/overview/statement.html
27.
http://www.cmu.edu/piper/stories/2013/september/sureshwelcomesfirs
tclass.html
28. For a full discussion on diversity as a means or a target see Hazzan
(2006).
29. http://www.cmu.edu/strategic-plan/2008-strategic-plan/2008-
strategic-plan.pdf 
30. Conversations with CS faculty from some universities in the United
Kingdom showed that this was a well-known phenomenon. Indeed,
faculty claimed to prefer students without previous backgrounds
because they did not have to be re-trained. 
31. CS4HS was organized by School of Computer Science faculty Tom
Cortina, Lenore Blum and Carol Frieze.
32. http://www.cs.cmu.edu/cs4hs/
33. For a full account of these interventions see Blum (2001).
34. The entering class in 2006 comprised 21% women, the lowest per-
centage of the 2000’s.
35. Quoted from the 2002 February edition of Focus, a publication of
the faculty and staff of Carnegie Mellon.
36. http://www.cmu.edu/interdisciplinary/programs/bcsaprogram.html
37. http://www.women.cs.cmu.edu
38. Quoted from the 2002 February edition of Focus, a publication of
the faculty and staff of Carnegie Mellon.
39. 15-211, Fundamental Data Structures and Algorithms, teaches fun-
damental design, analysis, and implementation of basic data structures
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and algorithms, along with principles for good program design.
40. We acknowledge that Carnegie Mellon is somewhat unique in com-
parison to other universities. Hence, we recognize that results from our
case studies may not be fully generalizable outside of the boundaries
of the university. Yet, we believe that this work details examples of the
many efforts to support a more balanced situation. Some examples
may be replicated or effective at other institutions—others may relate
less so. Furthermore, we acknowledge that our case studies use gender
as the primary identity component, but do not assume women can be
generalized into a single category. Rather, all people are shaped by their
different identities –- albeit ethnicity, race, class, sexual orientation,
family background, etc. For more information see Trauth et al., 2012.
41.
https://www.ncwit.org/sites/default/files/resources/keypracticesretainin
gundergraduatescomputing_final.pdf
https://www.ncwit.org/resources/top-10-ways-retain-students-comput-
ing/top-10-ways-retain-students-computing
42. While the interview questionnaire was based on many of the ques-
tions used in the 1990’s interviews, in no way was this research meant to
replicate the earlier study or the methodology involved. 
43. Although no direct question was asked about family and careers
the following careers were mentioned: computer consultant, electrical
engineer, programmer, computer technician, CS professor/scientist,
software engineer, computer professional, mechanical engineer, CS stu-
dent, computer engineer, and information sciences. Some students also
referred vaguely to family members who used a computer at work.
44. “Other school” is inserted here to keep the anonymity of the actual
school mentioned.
45. The term confidence was not used in this question.
46. Two examples of this cultural message are Orenstein (1995) and
the AAUW (1991).
47. See section on Thoughts of Switching out of the CS Major for a full
account of this area.
48. See The Confidence Code http://theconfidencecode.com/
49. The clusters are rooms which house “clusters” of computers for stu-
dents to work on. The clusters are also used as classrooms.
50. “In 1989, a collection of CS graduate students and staff members at
Carnegie Mellon wrote a petition, asking certain members of the pro-
gram to cease leaving screen savers of nude women on their computers.
While many people understood the position of the writers and made
efforts to alter their behavior, others reacted poorly, calling the writers
“Nazis” and refusing to succumb to their “censorship.”” Quoted from
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Attitudes of Women in Computer Science: 1991–1999 http://www.
bluepoof.com/Colloquium/attitudes.html
51. This chapter includes summarized material from earlier publica-
tions (Frieze and Blum, 2002; Blum and Frieze, 2005a).
52. Women@SCS was recognized in the Gates Hillman Center Inaugu-
ration Milestones video: http://www.youtube.com/watch?v=stiFRE
7Gg6g&feature=channel_page

53. Stanford’s Gendered Innovations site provides many references to
research on gender bias: http://genderedinnovations.stanford.
edu/institutions/bias.html
54. http://www.cs.cmu.edu/~scsday/
55. We refer to the Women@SCS core active members as the Committee
and/or Committee members.
56. This section summarizes content from Frieze and Blum (2002).
57. At Carnegie Mellon students enter the CS major as first year stu-
dents.
58. We are reminded that the CS admissions criteria changed in 1999
to look for students who showed signs of leadership potential inter-
preted as those who were involved in “giving back to the community.”
This is certainly evident in the Women@SCS Committee members.
59. See http://women.cs.cmu.edu/Resources/Funding/Upstart1.php
60. These funds are no longer available. 
61. Establishing a chapter of CPSR, Computing Professionals for Social
Responsibility, was the idea of one of the Women@SCS graduate stu-
dents but has since closed: http://www.cs.cmu.edu/~cpsr/
62. See http://www.techbridgeworld.org/
63. See the SCS Day website for more information:
http://www.cs.cmu.edu/~scsday/
64. A full description of the Roadshow can be found in Frieze and Treat
(2006).
65. http://csunplugged.org/
66. http://www.cs4fn.org/
67. A full description of the TechNights program can be found in Frieze
and Treat (2006).
68. See the TechNights website for topics over the years:
http://women.cs.cmu.edu/technights/
69. See http://www.cs.cmu.edu/ourcs/
70. We have presented Roadshows at WPSD and several middle school
girls attend our TechNights program—all thanks especially to one great
WPSD teacher.
71. This observation also serves as a reminder that admissions criteria
in place by 1999 and applicable to the research cohort included look-
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ing for students who showed signs of “giving back to the community.”
Women@SCS provides many opportunities for such efforts. 
72. For more information about this program see
http://women.cs.cmu.edu/What/Sisters/.
73. See the Expanding Your Horizons website at
http://www.expandingyourhorizons.org/
74.
http://nanomechanics.mit.edu/sites/default/files/documents/2011_07_J
OM_Suresh_Interview.pdf 
75. The caveat here is that in some of the developing nations many
children never have access to education. 
76. Indsco is a pseudonym for a real large corporation that was the site
of Kanter’s study in the 1970s.
77. We recommend our readers watch “Levelling the Playing Field”, a
video talk by Shelley Correll: http://gender.stanford.edu/creating-level-
playing-field; and don’t miss the discussion guide with it’s useful
strategies: http://gender.stanford.edu/sites/default/files/videos/
discussion-guides/CLPF_Discussion_Guide.pdf
78. http://anitaborg.org/
79. NCWIT: http://www.ncwit.org/
80. http://women.acm.org/?searchterm=ACM-W
81. http://cra-w.org/
82. http://www.nsf.gov/funding/pgm_summ.jsp?pims_id=5383
83. http://www.nsf.gov/pubs/2014/nsf14523/nsf14523.htm
84. http://www.cmd-it.org/about.html
85. http://www.washington.edu/accesscomputing/get-involved/
students/join-accesscomputing-team
86. Examples include programs run by the Math/Science Network
(including the Expanding Your Horizons Conferences), the YWCA, and
Girl Scouts of America.
87. See http://code.org/
88. Georgia Tech’s Media Computation Course was set up initially as a
CS1 course to address the interests of women. More recent versions
have continued to attract a gender balanced roster. 
89. See NCWIT’s EngageCSEdu developed by NCWIT and Google:
www.engage-csedu.org
90. NCWIT Promising Practices: http://www.ncwit.org/sites/default/
files/resources/mediacomputationgeorgia_tech_attractingstudents
engagingintroductorycomputingcurriculum.pdf
91. http://www.scs4all.cs.cmu.edu/
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