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ABSTRACT
Information Technology is one of the fastest growing fields in the country, which means
that the demand for college graduates with related degrees is on the rise. With so many job
opportunities at present and on the horizon, why is it that the gender gap in technology persists
so strongly in universities across the country? This paper aims to gain a better understanding of
the factors that affect the underrepresentation of women enrolled in Penn State’s College of
Information Sciences and Technology’s undergraduate programs, and what insights these
observations can provide in terms of creating effective initiatives to balance the gender
demographic in the future. To do this, the paper discusses prior research and literature on the
underrepresentation of women in information technology, and uses these factors to assist in the
analysis of themes observed in interviews conducted with women enrolled in the college.
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TECHNOLOGY, GENDER GAP, INFORMATION TECHNOLOGY,
UNDERREPRESENTATION
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Chapter 1: Introduction

The U.S. Bureau of Labor Statistics predicts that by 2024, the Information Technology
sector will add about 1.1 million job openings to the U.S. job market (NCWIT, 2016). While this
increase in opportunity is hardly an issue, filling the positions may prove problematic. The
National Center for Women and Information Technology (NCWIT) estimates that upwards of
two-thirds of these new openings may not be filled due to the lack of qualified candidates
pursuing computing-related degrees and programs (NCWIT, 2016). This issue is pressing
enough to gain national attention and elicit responses from K-12 schools, institutions of higher
education, and even the White House. President Barack Obama allocated $2.9 billion in his 2015
Budget specifically for use in Federal STEM education programs, emphasizing the need to
increase Science, Technology, Engineering, and Math (STEM) education in K-12 and higher
education (United States).
Despite these efforts there’s a group that makes up approximately one half of the
country’s population that remains significantly underrepresented in the field: women. In fact, the
percentage of women graduating with technical undergraduate degrees has actually decreased in
recent years; from 2002 to 2012, the percentage fell from 30 to 19 percent (DuBow, 2014).
Additionally, in the technological workplace, only 26 percent of U.S. employees are female
(DuBow, 2014). Given the incredible need for graduates with degrees in Information Technology
and related fields, this decrease and imbalance in the field is particularly disturbing. As a college
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specializing in information technology degrees, it’s logical for the College of Information
Sciences and Technology (IST) to assess its female enrollment against national trends.

The College of Information Sciences and Technology Undergraduate Program
Based upon the College of IST’s Student Gender Summary from Fall 1999 to Fall 2014,
in 2014, 19.80 percent of the student’s enrolled in the college’s University Park location were
female. Statistics on gender composition at non-University Park locations is only documented
from Fall 1999 to Fall 2010, at which time female students comprised only 12.24 percent of
those enrolled. Following national trends, both of these percentages are lower than they were
when the college first opened for enrollment in 1999, at which time females made up 30.77
percent of University Park IST students and 26.05 percent of IST students at other Penn State
campuses.
As a female studying technology and pursuing two degrees within the College of IST, I
have found all of the aforementioned statistics troubling. When I entered the College, I was well
aware that I was entering a male-dominated field of study, and I’ve always been passionate about
advocating for the entrance of other young women into the field. For this reason, the purpose of
this thesis is to analyze and understand the experiences of undergraduate women in the College
of IST based upon prior research and semi-structured interviews with women enrolled in the
College. By analyzing the experiences of these women who are pursing education in a field
where they are woefully underrepresented—despite outnumbering men in U.S. college
enrollment for at least 35 years—this study will provide insights that help administrators and
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faculty to better understand the lack of women pursuing IST degrees at Penn State, and offer
suitable recommendations to improve the gender landscape in the college’s future (Anderson,
2014).
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Chapter 2: Literature Review

To gain a better understanding of the factors contributing to the paucity of women in the
College of IST, I approached the topic in three steps. First, I conducted a literature review of
studies and papers written on the factors that have been documented as deterrents or barriers to
women entering the Information Technology field. Second, based upon these factors, I identified
those that I believed could be applicable within the College of IST and drafted questions to
outline a semi-structured interview script. These interview questions primarily focus on the team
experience, a hallmark of the IST educational experience. Third, over the course of two weeks, I
interviewed thirteen female students who volunteered to discuss their experiences within the
college with me. I used these interviews to identify common themes that were specifically
observed in the College of IST, and followed up on each theme with additional research that
could help to explain them. The themes that I have identified are discussed, along with
representative quotes from the interviews, and are followed by recommendations to account for
and overcome their effects on women enrolling in the college.
In my review of existing literature related to the gender gap in technology and its many
causes, I noticed some reoccurring themes: women’s need for role models, mentors and support
systems within the field; concerns about stereotypes and identity incongruities in technology;
women expressing a lack of self-confidence in their technical capabilities; and the benefits of
gender neutral settings in the Information Technology sector. The articles included in my review
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ranged from scholarly articles published in technical magazines to academic journals chronicling
studies conducted to help explain the persisting gender gap phenomenon.
The oldest article included in my literature review was Katz’s (1982) analysis of the
factors contributing to the retention of women in technology programs. Although the article is
somewhat dated in the manner it discusses increasing the number of women in technical fields, it
provides insight into just how difficult it has been to provide women with equal opportunities
and to adequately communicate their potential for success in the field. In order to increase
retention, Katz recommends active recruitment and the use of support systems for women
entering the field. She also mentions some common themes that I’d noted when reviewing other
articles, such as confidence as a driver for women in technology. The article provides insight into
the discrimination women faced as they entered a male-dominated workforce and helped me
contextualize the history of women in technology and the progress that has been made in the
field.
Martin’s (1999) scholarly article takes a broader, more societal approach to assessing
what drives women into technical fields. Her article looks at cultural norms and cites them as
main impediments to women entering technical fields. Martin explains that because these fields
are traditionally branded as masculine, they can be threatening to femininity; moreover, men can
be resistant to allow women into the field, since they may change the field’s identity. She points
out that there is likely some quality that women who do persist in technology have in common
that differentiates them from those who do not defy cultural norms, but fails to identify what this
quality might be. Additionally, Martin points out that women’s successes in these fields should
receive greater attention than their failures to enter into the area, or no women will be inspired to
pursue careers in technology. According to this article, for there to be true change in the number
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of women in technology, there needs to be an overall cultural shift and not just a program geared
toward recruiting.
In a related study, Thom, Pickering, and Thompson (2002) describe which factors
prevent women from displaying greater interest in technical programs and from responding to
technical recruiting efforts by universities. To conduct the study, women in technical clubs and
courses at Purdue and other universities were asked to complete a survey intended to assess their
perceptions of, and motivations in, technology. The survey was open-ended and had been
designed to align with questions asked during in-person, follow-up interviews. The study showed
that women and men do not share the same perceptions and motivations when choosing career
paths. Specifically, women valued opportunities and personal growth most highly when
considering careers in technology, whereas men were primarily motivated by promises of
adventure and honor. Thom, Pickering, and Thompson also found that additional common
motivators included supportiveness, communication, and professionalism in the workplace.
Women expressed concerned about the workplace environment (swearing, sexual misconduct,
etc.), as well as with some stereotypes associated with the field. The women surveyed reported
concerns related to compromising their feminine identity, and sought more interpersonal support
and mentors in their technical careers.
In their paper analyzing the factors at play when it comes to the attraction, development,
and retention of women and minorities in Information Technology, Tapia, Kvasny, and Trauth
(2004) discuss a number of theories that might be preventing women from pursuing degrees and
careers in technology. The researchers cite a number of perceptions that affect women’s interest
in the field, including the belief that the Information Technology industry can’t provide them
with what they seek in a career, that jobs within the field are “difficult, isolated, lacking
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necessary social interaction, and lacking work family balance,” and the belief in stereotypes
attributed to the industry being male and “geeky.” Additionally, Tapia Kvasny, and Trauth
mention that both women not being perceived as technically skilled by society and women not
perceiving themselves as being technically skilled deters women from entering the field.
Trauth, Joshi, Kvasny, Chong, Kulturel, and Mahar’s (2010) study aims to gain a better
understanding of how the perceptions of skills associated with Information Technology have
changed over time, and specifically how they are viewed by college-age Millennials who have
grown up surrounded by technology. Their study revealed that skills like communication,
working in teams, ethics, global and cultural awareness, and openness to new experiences were
perceived as feminine, while more technical skills like computer programming, database, and
networking were perceived as masculine. This aligns with stereotypes perpetuated by the concept
of hegemonic masculinity, which is discussed in the researchers’ paper and refers to the
dominance of men over a field, and which has applied to the Information Technology landscape
in years past. The study also revealed, however, that other skills that had been documented as
being perceived to be masculine in the past, such as initiative, ability to work under pressure,
critical thinking, and problem solving, were perceived by Millennials as being gender neutral.
Trauth, Joshi, Kvasny, Chong, Kulturel, and Mahar point out that although the most technical
skills associated with Information Technology were still stereotyped as masculine, the transition
of some skills from masculine to gender neutral may indicate that the field is opening to women
and becoming less characterized by hegemonic masculinity.
A more recent article written by Wendy DuBow (2014), a senior research scientist at the
National Center for Women and Information Technology who has contributed substantial
research to the field, chronicles the trends associated with women in technology, as well as the
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aforementioned statistics on the decline in the percentage of women pursing the field. DuBow’s
main recommendations for improving the landscape and attracting undergraduate women all aim
to engage women in technology education. She also suggests offering inclusive and more
creative classes with gender-neutral décor, promoting equal encouragement of male and female
students, and marketing the benefits and versatility associated with a career in technology while
diminishing the stereotypes that are presented. DuBow addresses the issue of women leaving the
field after they enter it, and attributes the phenomenon to work environments that are not femalefriendly or gender-neutral, the scarcity of role models for women in technology, and a lack of
support and equal treatment in the workplace. Several other studies pointed to the importance of
mentors and role models in encouraging women to pursue degrees and careers in Information
Technology as well (Allbritton, Aronis, Katz, Soffa, Wilson, 2006, Blanchard, Ellis, Guzman,
Sharif, and Stanton 2005).
In a study similar to Thom, Pickering, and Thompson’s, DuBow and James-Hawkins
(2015) report on the preliminary findings of an ongoing study that aims to explore the factors
that prevent young women from exploring an interest in technology. The study was conducted
using a combination of interviews and surveys that were completed by 1,451 young women who
were interested in the NCWIT’s Aspirations in Computing Award. Of the women surveyed, 691
were awardees and 760 were non-awardees. The study found that awardees demonstrated greater
indications of self-confidence and feelings of validation than non-awardees, and that awardees
were significantly more interested in pursuing technical degrees in the future. DuBow and
James-Hawkins claim that both sets of subjects seemed to experience the “impostor
syndrome”—a term coined in the 1970s by Suzanne Imes, PhD and Pauline Rose Clance, PhD to
describe the inability of affected individuals to internalize their successes—and found that
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participants’ feelings of inadequacy were either confirmed or contradicted by the outcome of the
award process (Weir, 2013). The study also revealed that both awardees and non-awardees had
had experiences in which they believed men had been perceived as more knowledgeable and had
expressed more confidence in their computer skills from an early age. Another interesting
finding that arose in this study was the idea that working on male-dominated teams actually
made women feel that they weren’t as capable of excelling independently because they felt less
ownership over the outcome of team projects. This point struck me as particularly relevant to
IST, where team projects are considered a crucial part of the college’s curriculum.

10

Chapter 3: Methodology

The intent of conducting interviews with female students enrolled in the College of IST
was to gauge how applicable the themes presented in the literature review were to the College
and its students, and how these themes could be contributing to the persistence of a significant
male majority in enrollment.
Based upon the significance of team dynamics expressed in DuBow and Hawkins’ (2015)
study, I chose to focus heavily on the team component of the College of IST’s curriculum, as it
permeates nearly every course offered to students pursuing either of the school’s degrees, and
comprises a significant portion of the time and work students dedicate to completing their
degrees. Group work within the College of IST also exposes women in the college to experiences
in which they may be underrepresented and encounter attributes of the other themes identified in
existing literature. Interview questions focused on the students’ team experiences, leadership
roles, encounters with micro-aggressions, as well as their perceptions of other women enrolled in
IST, sense of community, and their ideas on how other males and females might perceive them
in different settings within the College. Each interview concluded with a request for their
opinions and recommendations on potential improvements that the College of IST might pursue
to help bridge the existing gender gap.
The interviews were semi-structured to allow for conversation intermixed with prompts,
and the questions included in the initial interview script were derived from the themes identified
in the previously conducted literature review. The thirteen interviews were completed over the
course of two weeks, and were scheduled on a volunteer basis. Each interview was recorded with
the interviewee’s permission and lasted between 10 and 30 minutes. All interviewees were
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pursuing Bachelor of Science degrees in either Security and Risk Analysis (SRA) or IST, had
varying levels of involvement within the College of IST, and were asked the originally
conceived questions in addition to follow-up questions that occurred throughout each
conversation. Although the majority of the students interviewed were seniors, all the
interviewees had varied semesters of experience enrolled in IST, and three were remaining in the
College for a fifth year. All of the women interviewed where between the ages of 17 and 22, and
are therefore considered millennials, who have also been described as “digital natives” (Trauth,
Joshi, Kvasny, Kulturel, and Mahar, 2010). Of the thirteen interviewees, four were majoring in
IST, eight were majoring in SRA, and one was a dual-major.
While completing my initial literature review, I created a running list of factors that were
identified as being linked to the underrepresentation of women in Information Technology.
Based upon recurring factors revealed in the literature review, I deduced an initial interview
guide composed of questions addressing the aforementioned topics. As the data collected for this
thesis is qualitative in nature, the data analysis began as soon as I began my research. This
research approach is typical in cases of qualitative data analysis (Burnard, Gill, Stewart,
Treasure, and Chadwick, 2008). For this reason, as I began to pick up on similarities between
interviewees’ responses, I adopted follow-up questions that were not part of the original
interview script, but had come up conversationally in early interviews. These emergent questions
were added to the interview script and I consistently asked them in subsequent interviews. A
complete transcript of the interview guide can be referenced in Appendix A.
After conducting and recording the interviews, I transcribed them to allow for simplified
comparison of responses to assess the common themes. When reviewing the transcribed
interviews, I used two techniques for theme identification: repetition and constant comparison
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(Ryan and Bernard, 2003). First, I went through the interview transcripts using a similar
approach to that applied in my literature review. I noted repeating topics in interviewee
responses. I then returned to the interviews and compared the different responses given to the
same questions across interviews, asking myself what they had in common, where they differed,
and how I could relate to them. The results of these analysis methods led me to identify three
prevalent, recurring themes that closely aligned with those I had discovered in my literature
review, and which are discussed in-depth in the following chapter.

13

Chapter 4: Findings

After transcribing and reviewing the thirteen interviews, I determined that there were
three recurring themes on which the women commented and shared common thoughts and
observations, most of which reflected the prevalent themes in prior research. The three themes I
have identified are as follows:
1. the type of women that opt to enroll in the College of IST;
2. the existence of and appreciation for a sense of community among the women in the
college; and
3. the preference for and perceived benefits of teams composed of a balanced gender ratio.

These themes, along with representative quotes from the interview, will be presented in the
following sections.

Theme 1: The IST Woman
Somewhere out there in this cultural maelstrom, women are succeeding. Some very few
of them are able to swim against the strong cultural norms for their gender…We don’t
know how or why they do it. What marks these women as different? How do they
manage when others do not? Is their psychological makeup different? (Martin, 1999).
This concept came up in conversation by my second interview, and by the fourth I couldn’t help
but pick up on the pattern. After interviewing thirteen women—women of different ethnicities,
women with different backgrounds, women with different experiences, career interests, and
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motivations—I found that I had uncovered one, distinctive picture of a woman in the College of
IST.
The IST Woman is a leader; she is confident and comfortable in her own skin. The IST
Woman does not shy away from responsibility; she knows what she needs to accomplish to
succeed and how she wants to do it. The IST Woman speaks her mind; she is assertive and
outspoken. The IST Woman also believes that she is, at times, misunderstood by a number of her
peers. She has been labeled “aggressive,” “intimidating,” “bossy,” “sassy,” and even “bitchy.”
The women enrolled in the College of IST are indubitably individuals, but they are also
strikingly similar. They consistently assume leadership roles in groups regardless of the gender
ratio, they’re comfortable working alongside men in teams even if they’re the only female, and
they frequently describe themselves as “assertive” when discussing their roles and the
perceptions they believe others may have of them. A number of them are aware of these
commonalities and admitted to them when asked, sometimes offering explanations as to why
they might exist. “We’re all kind of alike in that way. I think most of us kind of have that
personality anyway since we’re in a male-dominated field,” one interviewee responded when
asked about the trend. Another explained, “I think it’s because of the type of girls that enter IST,
that we’re always a little more Type A, and a little more organized, and a little more forward
pushing.” Based solely on the interview responses, it’s unclear as to whether this theme stems
from the fact that more assertive women choose to enroll in the College of IST or if women in
the College are encouraged to be more assertive by the nature of the male-dominated field.
Another reoccurring comment was that women in IST—the interviewees included—are driven to
succeed in part due to the challenge that being a minority in the field presents.
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While Martin (1999) was able to delve into some of the patterns and barriers affecting
women and preventing them from entering the technical workforce in greater numbers, she was
unable to provide any significant insight into the characteristics of women who challenged
cultural norms and persisted in technology. Little research has examined the personality traits
associated with women who pursue degrees in Information Technology since the publication of
her study in 1999, and even less has successfully attributed an inclination toward technology to
any specific traits.
When considering why this theme that emerged from the interviews might persist in the
College of IST, I found myself comparing it against two different studies from my literature
review. The first was DuBow and James-Hawkins’ (2015) study of NCWIT award and nonaward recipients. One of the key objectives of this ongoing study is to analyze confidence and
how it effects young women’s interest in the Information Technology. In the preliminary results
of the NCWIT study, those women who had received the award displayed greater confidence in
their technological abilities, as well as greater interest in persisting in computing in the future.
The researchers predict that “individual characteristics, such as stubbornness, desire to prove
others wrong, or a wish to be unique will ultimately emerge as most influential in explaining
female persistence in male-dominated fields.” The link between confidence and a desire to
persist in the technical field, coupled with the characteristics that DuBow and James-Hawkins
believe participants may exhibit as the study progresses, is demonstrated in the interviews with
females in IST. This supports the theme that certain characteristics are common among women
willing to pursue a career or degree in a male-dominated field.
Capretz’s (2002) research on prevalent personality types in software engineering,
however, reveals that there are certain personalities that appear to be more drawn to technical
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pursuits. His analysis uses the Myers-Briggs Type Indicator (MBTI) to compare personalities of
100 different software professionals, both male and female, and found that the personality types
of software engineers typically included STs, TJs, and NTs in their overall four-letter
designation. The common factor in these results is the “T,” which indicates “Thinking” over
“Feeling.” The five most common MBTI for women include an “F” and account for 66 percent
of the female population. Furthermore, while 51 percent of the male population have these
combinations in their MBTI results, only 22.7 percent of women have them in their personality
types (“Personality Types,” 2016). This supports my observation that a certain type of female,
perhaps one whose personality traits are less common among members of her sex, may be more
likely to enter into a technical field.
Thom, Pickering, and Thompson’s (2002) related study touches on the issues of selfconfidence that DuBow and James-Hawkins cover, and goes on to discuss another barrier to
women considering a career in technology: “fear of be[ing] de-feminized.” When I originally
read this, I found myself wondering if the thought of compromising my femininity had ever
crossed my mind when I began my transition into the College of IST, and I shared this anecdote
with the majority of the women I interviewed when it came up in conversation. Each one
expressed similar sentiments, and several mentioned that they had always gotten along well with
men, describing themselves as “laid back.” Thom, Pickering, and Thompson’s (2002)
observation indicates that the more closely women view femininity as aligning with their
identities, which is technically termed “gender role congruity,” the less inclined they are to
consider a career path that they believe may compromise it. Based on my personal experiences
and those shared with me by the interviewees, this strong identification with the general concept
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of femininity does not appear to be a common trait, which may lend to the similarities in the
women who are enrolled in the College.
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Theme 2: The Balanced Team
Although the women of IST report being generally unbothered by the frequent necessity
to work in groups in which they are the only female and by the underrepresentation of female
students in the classroom, they all acknowledged that they desired to work with other females
when given the opportunity to do so. When asked what gender ratio they most preferred to work
with on a team within the College, however, the responses were the same: an even split, or close
to it. The rationales differed from person to person. Justifications for mixed gender teams
included an appreciation for balance in a group, benefits of diverse perspectives and thought
processes, and the comfort of having at least one other person that will likely be easier to talk
with and relate to. One interviewee described the simple pleasures of having another girl on a
team with an anecdote:
I do like working with guys, they don't really bother me, but it's nice to have a girl on a
team only because, when you're working on a team out of class, sometimes it's good to
talk about something more than just cars, or sports. I know that sounds so stereotypical
and very middle school-esque in a way...but I really like talking about recipes and guys
look at me like, 'Oh, I had a hamburger,' and you're like, 'Okay...' I don't know, that's a
very gender role stereotype, but I'm gonna say I like small talk with girls on occasion.
A number of the women I interviewed expressed that they were more comfortable when
there were other women on teams, that they felt excited to work with women on teams, and that
they felt as though they could more easily connect with other women on a team. Additionally,
three of the women interviewed claimed that in instances where they worked with groups of

19

balanced teams, they consistently ended up being some of the best team experiences they had
had within the College of IST.
Research supports the gender ratio preferences conveyed by the interviewees when it
comes to promoting retention of females in technical fields and creating a neutral work
environment. In Rosser’s (1998) review of group dynamics, she sites a study done at Harvard
that showed that women are more likely to drop out of groups in technical studies if they are the
only female in the group. Rosser goes on to explain that studies have shown that it is better to
have groups that are not representative of the classroom demographic as a whole in order to have
groups with at least two girls on them, even if this results in other groups of all male students,
because it decreases isolation and therefore decreases the chance a woman will drop out.
Conversely, a number of women I interviewed mentioned that they would also not prefer
a team composed of all female students. Some stated that they simply preferred the diversity of
thought that a mixed-gender team affords; others believed they would be less productive with all
girls or might “butt heads” over group decisions with the strong female personalities IST tends to
attract.
Koppel, Cano, Heyman, and Kimmel (2003) discuss the arguments for and against
single-gender versus coeducation programs in their study on the difference in the two. The
researchers point out that arguments for single-gender programs cite benefits such as fewer
classroom distractions, greater comfort in asking questions, and a reduced fear of making
mistakes. On the other side of the argument, researchers assert that there is no evidence that
supports the arguments for single-gender programs. At the conclusion of Koppel, Cano, Heyman,
and Kimmel’s study, which compares test scores of students involved in single-gendered
programs to those not involved and supplements them with survey data, the researchers conclude
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that there was no significant difference in performance between the two groups and that overall,
single-gendered programs did not benefit students in any measurable way.
These articles support the coeducation practices of the College of IST and support the
notion that the preferences that interviewees expressed are likely the most conducive to the
success of their groups.

Theme 3: Community and Mentorship
Research indicates that, more than having a diverse team, it’s important for women
pursuing technical degrees to experience a sense of community and to identify with strong,
supportive mentors. In Cohoon’s (2001) study of factors that increase female retention in
computer science, two of the departmental factors she identified as leveling male and female
retention rates were the employment of at least one female faculty member who worked closely
with students and served as a mentor, and the presence of other female students that supported
one another. Other studies have revealed similar findings when it comes to the power of having a
support system in a technical college like the College of IST.
In a survey of 1,434 undergraduates, researchers found that encouragement was the
driving factor in how likely female students were to complete a computing major/minor
and choose a computing career—more important than young women’s confidence in and
perceptions of their ability. (DuBow and James-Hawkins, 2015)
Throughout my interviews, I noticed that these findings manifested themselves in number
of the responses I received, even when they weren’t what I was seeking answers to. In terms of
mentorship, I was initially surprised by the number of women who mentioned that their fathers,

21

mothers, or sisters had either served as driving forces in convincing them to pursue a degree in
the College of IST, or had previously pursued similar degrees of their own and were therefore
able to impart knowledge of the challenges these young women might face in a technical, maledominated field. In fact, without any prompting, almost half of the interviewees mentioned that
they had close relatives who had computer science or similar degrees. This aligns with research
conducted by Blanchard, Guzman, Ellis, Sharif, and Stanton (2005) that identifies having a close
hero or mentor as one of the main factors in attracting women to the Information Technology
field.
The most telling comment about the influence female mentorship has within the College
of IST came from a freshman who spoke with me about her Accepted Students’ day at the
College.
I think one of the things that really helped, I mean I was the only female at accepted
students’ day program, and they had a female come and talk to us and I think that really
helped. And females ran the program… I think that just showing the passion with which
females have within it, that would really help and open up IST to other girls… It's really
cool to see that other girls are in this and they're so empowered and able to do everything
that guy can do and better if they want.
Viewing other women within the College as “empowering” or “inspiring” was common
theme in many of the interviews. In general, the females enrolled in IST are not only comfortable
and excited when working together in a group setting—they communicate a genuine respect for
one another. Although female mentors may be more difficult to identify in a college that is
predominantly male—faculty included, which is 70% male—the women of IST provide each
other with a support system that, for the most part, they appear to be aware of. When asked if
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they believed there was a sense of community among the females in the College, every
interviewee affirmed that she believed there was. Many of them even stated that they felt that
most of the females in the major became friends with each other because of the common bond
they shared as minorities in a male-dominated college, and mentioned that they would typically
get to know each other through group projects and would continue to strengthen their
relationships from there.
Having a network of females, whether they are fellow students or older mentors, helps to
provide women in IST with the encouragement and support system that DuBow and JamesHawkins found integral to women’s success in technology. One of the greatest concerns with the
College of IST is that, although there is a well-recognized network of women in the College at
present, the network is still limited in size by the females enrolling in IST. Without more women
to attract new students interested in pursuing degrees in IST and SRA, the community of females
remains limited, as does its outreach potential. For this reason, it’s necessary to ask what the
College of IST can do now in order to change the gender demographics for the future.
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Chapter 5: Changing for the Future

On the opposite side of the country, approximately 2,500 miles away from the IST
Building, a small private college nestled away in the city of Claremont, California is changing
the way undergraduate women view technical degrees. Over the course of five years, Harvey
Mudd College increased the percentage of women graduating from its Computer Science
program from 12 percent to about 40 percent (“New Report,” 2015). The NCWIT attributes the
College’s dramatic success at increasing female enrollment in its technical program to the main
steps it undertook to begin revamping the program in 2006.
The change began with a redesigned Computer Science program, which a number of
faculty members collaborated on to rebrand and initiate. The new curriculum requires all
incoming freshmen to enroll in one computer course upon their arrival. The section of enrollment
in the introductory course is determined by the new student’s previous computing experience, so
as not to discourage students unfamiliar with the subject mater or to hinder those whose skills
may already be more advanced. To supplement the course, Harvey Mudd’s faculty hold weekly
labs for students to receive more personal help in the subject. In addition, assignments have been
designed to be useful beyond the classroom and to cater to the student’s interests (Cohoon,
2010). Additionally, Harvey Mudd has taken steps to promote female interest in the technical
field by sending students to the Grace Hopper Conference, the world’s largest technical
conference for women in computing, which is held annually by the Anita Borg Institute for
Women in Technology (“About - Grace Hopper,” 2016). The conference unites successful
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female technologists to network, present on their achievements, and call attention to the
successes of women in technology.
I concluded my interviews with women in IST by requesting recommendations: What
could IST do to increase the number of women enrolling in the College? What could IST do to
make women feel more welcome, to recruit more efficiently, and to promote the College to the
underrepresented half of the population? A number of the responses I received are not only
directly tied to the themes I’ve identified in this thesis, but are also reflected in the initiatives that
served as catalysts for Harvey Mudd’s dramatic increase in female enrollment in Computer
Science.
Two women in particular stated that, due to the current pervasiveness of technology in
most careers, exposing women to technical courses early on should be encouraged, and possibly
even required at Penn State, much like it is at Harvey Mudd. A common theme in the responses
was the notion that most women either believe the College of IST is something that it isn’t, or
that they aren’t even aware that it exists as an option that’s available to them. “I think, for the
most part, that you kind of have to show that it's not computer science, it's not coding. Because I
think that's what would make females shrink away from it because they would think ‘Oh I would
be building a computer, or I would be staring at ten pages of code, and that doesn't appeal to
me,’” one interviewee explained.
Other women echoed this perception of the school, and some even stated that, prior to
exploring the College of IST more thoroughly, they shared misconceptions about what it meant
to pursue a major in the College. “Even me when I started IST I was like, '… this is just gonna be
like so much coding, it's going to be overwhelming. Will I be ready for something like this when
I really have never done anything like it before in my life?'” All of them went on to clarify that
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IST and its curriculum are comprised of considerably more than coding, and that part of its
appeal lies in the versatility of its courses and applications.
Just as Harvey Mudd restructured its courses and assignments to align more closely with
students’ interests, interviewees suggested that the College of IST communicate more effectively
the career opportunities available to graduates. “Everything that you're interested in can be
supplemented by technology. Everything,” explained one of the seniors while reflecting on what
paths she could pursue after graduation. Another interviewee, who had elected to add a bachelor
of science in IST to her academic plan in addition to the Marketing major she was already
pursuing, expressed similar sentiments and believed that, if more women across the university
were made aware of the applicability of IST courses to their fields of interest, they too might be
interested in dual-majoring across colleges. A similar suggestion posed by a senior SRA major
pointed out that the College could even advertise the prevalence and pertinence of technology in
more stereotypically-feminine fields, such as fashion and design or public relations. She cited an
experience she had when touring Microsoft’s headquarters in which the visiting females were
shown an application that enabled them to virtually try on different styles of wedding dresses as
an example. While not all examples of Information Technology’s applicability to these fields
need be so overtly focused on appealing to female stereotypes, this does represent an instance in
which technology was distanced from its masculine typecast in an attempt to highlight its
versatility.
In addition to increasing general female interest in the College of IST and its majors,
these advertising and recruiting techniques could also help to diversify the female population that
currently exists in the College. As explained in Chapter 4’s section on the IST Woman,
interviews indicate that the women opting to enroll in IST share common personality traits and
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interests, which may cause females with markedly different personalities and interests to feel
intimidated or out of place in the College A large part of increasing the number of women
interested in the College includes expanding the pool of females from which IST can recruit, and
I believe this can be accomplished by appealing to more diverse feminine interests.
Another common recommendation that aligns with Harvey Mudd’s initiatives and the
themes I’ve identified was to increase the visibility of females within the College of IST and at
its recruiting events. One student suggested that IST hold a career or technology expo
specifically geared toward undergraduate females and run by women to help promote the
College’s degree programs to these students, to offer networking opportunities, and to empower
and inspire them to explore the field by providing them with an opportunity to connect with
strong female role models and potential mentors. This proposal aligns with the goals of the Grace
Hopper Conference and ties back to the importance of encouraging a female community within
the College.
Other, related ideas that interviewees shared with me were the creation of a mentorship
program either independent of, or in conjunction with, the Women of IST club that could serve
as a resource to young women entering IST who might have unanswered questions and concerns
that they’d feel more comfortable addressing to a fellow, seasoned IST female than to the
College’s administration. Another proposal called for the creation of a women’s caucus that
could represent the interests of women within the College and enable them to converse and work
directly with other students as well as female faculty members. Increased engagement and
mentorship opportunities reinforce the sense of community between the female population of
IST, which, as discussed in Chapter 4, is frequently cited as a principal factor in making women
feel welcome and comfortable both in the interviews I conducted and in academic literature.
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Chapter 6: Conclusion

In the process of preparing this thesis, I identified and agreed with most of what was
published and said to me on the topic of women in technology and in IST. I say “most,” because
there was one conclusion brought up by a handful of academic journals and interviewees alike
that I struggled to support:
“But as far as like getting more girls to IST, it's kind of a cultural thing, you know? I feel
like, I think that all girls should be STEM majors…but society doesn't always think that.” While
society’s beliefs are likely a factor in whether or not women feel comfortable pursuing these
majors—and while it’s not reasonable or realistic to want all women to enter the field—they are
not reason enough that women should remain underrepresented in Information Technology.
Results like those documented at Harvey Mudd College serve not only as inspiration for
technical institutions and programs across the country looking to align their demographics with
those of the country’s population, but also as reminders that it is possible to narrow the gender
gap in technology with realistic changes. Nationally, in 2014 only 12 percent of computer-related
bachelors’ degrees were awarded to women (Yoder, 2014). The College of IST’s female
enrollment of nearly 25 percent that same year serves as evidence that the College is already
capable of defying trends that negatively impact female enrollment in similar technical programs
across the country. Although it may seem impossible to close the gender gap in the Information
Technology landscape on a large, national scale without significant societal and cultural changes,
well-designed interventions to reduce potential deterrents affecting the women of Penn State can
help the College of IST balance its enrollment demographics and foster the future female leaders
in Information Technology.
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Appendix A: Interview Transcript

What is your major and option in IST?
Are you pursuing a minor in IST?
What kind of degree are you pursuing?
What semester standing are you?
In how many semesters have you enrolled in IST courses?
How did you find/enroll in IST?
What, if any, involvements do you have in the College of IST?
What is your primary career goal or plan post-graduation?
Have you worked in teams in any IST courses?
What did you find made teams the most effective in your experiences in IST?
What did you find made teams the least effective in your experiences in IST?
Have you been on a team with all male students? Can you tell me about that?
Have you been on a team with all female students? Can you tell me about that?
Do you have a preference for a certain gender makeup of a team? Can you explain your
reasoning?
Would you say you feel more comfortable when there's a girl on a team, or is there a feeling of
excitement or relief when you see there's at least one other girl on a team?
Have you noticed a difference in the team dynamic based on the ratio of males and females on
the team? Can you explain or give an example?
Have you noticed that you take on different roles based upon the gender makeup of a team?
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Have you found that as you've gotten higher up in classes that there are more or fewer women?
How do you believe male IST students perceive you on a team?
How do you believe male IST students perceive you in a general classroom setting?
How do you believe female IST students perceive you on a team?
How do you believe female IST students perceive you in a general classroom setting?
Do you think that IST attracts a certain kind of woman to the college?
Do you think there's kind of a sense of community within the women of IST?
Is there anything that you believe the College of IST could do to improve, to recruit more
women, to make women more comfortable in the classroom setting?
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Appendix B: Interview Responses in Support of Themes

Theme 1: The IST Woman
“I never really thought about it being because of gender, but it’s definitely easier for me to take
on a leadership role when there are more girls on the team, I think. Because I have more of an
assertive personality. When there’s guys, I think there are more people who will step up, but
sometimes I still—it’s not that I’m a dictator and have to be in charge, but, I’m not always the
first to step up if there’s more guys, I guess.”
“I think because I take an assertive role, they think I have more value—I do think about these
things a lot—I think if I was more submissive they probably wouldn’t task me with as many
things because that’s kind of the stereotype of helpless, you know, like cute, just sit there and be
like ‘oh, just tell me what to do.’ But I think the assertiveness gets me more respect from my
peers in teams.”
“Yes, I think you would get overlooked, otherwise. I think you’re given less responsibility and
your opinions are just overlooked. It’s not even that you’re taking a backseat role because you’re
a girl, it just might be your personality. It just doesn’t help that you’re a girl.”
“Probably a similar way, because I will raise my hand a decent amount, depending on the class. I
probably still come across as slightly assertive. I get that a lot, it’s just the general people who
don’t know me, I’ll meet them and they’ll be like ‘oh, I was really scared of you at first,’ and I’m
like, ‘why?”

35

“Yeah, because it’s always been like, ‘you’re a woman in technology, there’s not very many of
them.’ People will tell you that you can’t do that thing. So I feel like the girls that are in these
fields are the ones who are like, ‘I’m going to do it, this is what I want to do.’”
“I get that I’m intimidating a lot, and I’m just like, well I just carry myself confidently and I
should be able to do that. Just because I’m a girl I don’t need to be sweet. So I definitely get that
a lot. Especially from guys. Girls don’t—like none of my friends have ever told me I was
assertive, but a lot of guys will.”
“The first is that I think that women in science, even though there have been women in science
since the beginning of science, women in science as early adopters, or early majority adopters of
studying science, I think we're still in that first or second wave of women in STEM, or computer
science, or those kinds of fields. So, I think naturally, the women who are trying to do that are
going to be more assertive. And then the second thing I think is that maybe because you are a
more assertive get things done type of person, perhaps the people that you know in the college
share qualities with you.”
“I mean I think so. I think that kind of has to deal with the whole STEM area anyways. It’s going
to be a lot of females that are more drive just because it’s so male dominated. I think that’s just
the kind of way it is.”
“I mean I think that's just kind of the way it is in a sense. Sometimes I think that especially at
this age, females are more mature than males. So, when you get that combined with the fact that
we're in a field that's male-dominated, you're going to kind of get the females that are more
empowered and more driven and assertive in that sense. I mean I know some females in the
major that aren't quite as aggressive in a sense than I am. But, I think that probably it does attract
more of an assertive type of female.”
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"I would say so. I think it takes a lot of courage to go into a field like IST where it's
predominantly male, and to go in as a girl and think, 'I can compete in this.'"
"Yeah, maybe they do self-select for this sort of thing. I think that any girl who wants to take on
technology has a little bit of...courage? Maybe a little bit of a backbone to her, a little bit? So
yeah, maybe? Yeah, I could see that being a thing. I never thought about that one before, but I
could see it. Yeah, because I haven't really met anybody who wasn't...I haven't met very many
introverted people. I've met a lot of go-getters, sort of, as far as girls are concerned."
“There’s definitely moments when I’ve felt like, ‘ok I just need to assert myself, but not really.’”
“I don’t think that being in IST makes you any less feminine, I do think that it takes a certain
kind of person to come into a field that’s male-dominated, and I don’t think you think about it.
But I think that you would leave if you didn’t feel perfectly comfortable in what you’re doing.”
“But again, I think it’s because of the type of girls that enter IST, that we’re always a little more
Type A, and a little more organized, and a little more forward pushing.”
“So when I switched to SRA, and my ActSci classes as well, they were mostly guys, so I think
I'm kind of used to it, and if anything it's kind of like a challenge, you know, to prove that you're,
I don't know, that you're just as good, if not better. I kind of look at it more as like a challenge. I
don't really think much of it."
"I would certainly probably think that a male might find me a little bit bossy?”
“It’s interesting. I usually end up being the leader of a group, which kind of happens even if
there are other females in the group. That’s just my personality…I’m not really much for drama
so I usually hang around guys more, so it’s not unusual for me but, so far, so good. Hopefully
that doesn’t change.”
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“I'm sure that I come off as a little bitchy because of just, I just take charge and I do it. I'm sure I
seem uptight about it too, but at the same time, I also try and be more laid back in a sense, just
with my language and my mannerisms, so while I'm saying, "okay guys, we actually need to sit
down and do this." I'm not you know they straight up and on top, I'm not snapping at them for
that. It's more of I'm telling them what to do, but letting them within their actions have more
freedom. I'm sure that I seem a little anal about it, but I try to be cool about it. So I think that I
probably come off as just more organized, but a down to earth person, I guess. I hope, I hope
that's how I come off. I really hope I don't come off as a complete bitch.”
“Usually it has to do with if there's a conflict or if I'm trying to get my way, I'm a very confident
person, so I'm not afraid to step up and take what i want, which I think has to do with why people
find that intimidating. But, that's not when I first meet people. It's only when I'm trying to
achieve a goal in that sense.”
“I don't know. I guess at some point, it takes a stronger person to do it. I know my roommates
could never do it. I think they have a little bit of a different personality, but not in a bad way.”
"No, I'm usually just the team leader, but that's more just my personality type than because I'm a
girl."
"I mean, personally, I think I take on the leadership role a lot. And I don't know if it's because
I'm trying to prove something, or if it's just my personality. But I do take on leadership roles a
lot."
“Yes. Only because I think that the college of IST is very unique, so I think the girls who are
maybe more introverted and strictly want to focus on computers would go to computer science or
computer engineering. I think that people in the MIS field more so than strictly than the college
of IST want to very social and are looking for more of the business end. So I think that the girls
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are in the college of IST are the drivers of the comp sci side of it. They're more social but they
really want to get things done so that they go to IST because they can't make it all the way to the
business side because it's not technical because that's where I find myself as well.”

Theme 2: The Balanced Team
“I actually kind of like being the only female in that sense, just because then it's easier for me to
step up. One or two other females would be fine. I don't have a big preference. If I were in a
group of all girls that would be fine too. I think it might be a little messier. I think that females
tend to complicate, but I also think it would be more efficient because I think females tend to be
more efficient. So, I mean there are pros and cons to both. I think personally I would prefer
more males in the group, and I'd be fine if it were heavy female as well.”
"Yes. I would prefer...well if the team is 5, including myself, I would prefer to have 2 other girls
or one other girl. Having three other girls and one guy, which would make four girls and one
guy, is too much and then he doesn't know how it handle it, so he needs to have at least one
pairing of another guy with him. Three is fine, but I find that it's better to bounce ideas off of
different people. And both sides are more versatile if they have someone they can associate
with."
"Right now I'm working on a team in my capstone class that is three guys, three girls, and I don't
think it's the gender difference that's working, but I do think that it's the best team I've been on.
So I don't think there's any correlation, but I do think that when it's mixed...when there's at least
two girls I think it works because you can kind of get that different perspective, and I think it's
easier to bounce ideas off of each other, because everyone has different experiences. I just think
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it's good to have different experiences and I think that two girls is better because sometimes girls
are more timid around guys, so it's hard to bring up topics, so when you have a partner almost,
it's easier to bring up ideas and work toward the common goal."
"I feel like it's easier to be heard, if you're not as extroverted as I am, especially. So, other girls
that are on teams that are by themselves, definitely need someone else there. I just kind of go for
it either way, but I definitely find that the experience is more enjoyable when there's another girl
in the group."
"Not particularly. It's always nice when there's another girl on the team. But I don't mind being
on a group of all guys. It used to, like freshman year, it used to be kind of weird, I suppose,
because I was still getting used to college and all my friends from back home were girls. So it
was strange being in a group with all guys. But I think, over the years I got used to it and it's not
really an issue anymore."
"I do like working with guys, they don't really bother me, but it's nice to have a girl on a team
only because, when you're working on a team out of class, sometimes it's good to talk about
something more than just cars, or sports. I know that sounds so stereotypical and very middle
school-esque in a way...but I really like talking about recipes and guys look at me like, 'Oh, I had
a hamburger,' and you're like, 'Okay...' I don't know, that's a very gender role stereotype, but I'm
gonna say I like small talk with girls on occasion."
"Yeah, I'd say that, actually. I'd agree with that statement. It's almost like you have someone that
you can commiserate with, or someone that you can be on the same page with. I'm not saying
that I get along with every girl that I talk to, but I do think there's something to be said for two
people who kind of understand each other. I don't know if it's a biological thing, I don't know.
But I do think there's something about having a girl on a team that's kind of comforting. I'm not
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saying that I can't make it work if there's all guys, but having another girl is something that's kind
of like, 'Ok, she gets it. She knows that when I eye roll, it's me, saying under my breath all these
things.' You know what I mean? I don't know why, but I feel like when there's another girl it's
just a little bit easier."
“It is nice having another female on the team. It’s easier to talk to sometimes, but I don’t really
care.”
“I don’t think I have a preference. I think balance is good, just to bring different perspectives, but
I don’t know that I would prefer one way necessarily.”
“I think it would be good to be mixed, especially since I think that for females, it’s a lot harder to
work in a male-dominated industry, so I think we work a little harder, just to kind of prove that
we deserve to be here—at least I know that’s how I feel sometimes.”
“I feel like a good mix is two girls and three guys. I feel like when you have mostly girls,
everyone’s butting heads. Girls are sassy and, you know. But when you have two of them, I feel
like it’s easier for them to agree on one thing. I don’t know, people say ‘three’s a crowd’ and it’s
harder to come up with one idea when there’s three strong-minded people. I feel like most girls
that I’ve had interactions with within IST classes are stronger-minded people, stick to their guns,
have strong opinions. So I feel like that’s why I’m wanting 2 girls and 3 guys, because I feel like
the guys I’ve had experiences with in IST are more laid back and don’t try to force you to go
with their idea.”
"I don't think so, because what I've observed is that men and women have different strengths
when it comes to projects, and I'm not saying that men are the only ones who can be coders, but I
find that in general, women are much more detail oriented on certain things and they're willing to
put in a little bit more time than men are, and then at the same time, men maybe have more skills
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or different skills than women do. So I think that the best experiences--like, right now I'm in a
team in my IST 440W class and it is literally the best team I've ever worked on and we have 3
girls and 3 boys. And actually, I wouldn't say that the boys are more technically skilled than the
girls, but I do think that the skills the boys have don't overlap with with girls so it's a really good
synergy type situation where everyone's bringing something different to the table. So, I think that
in my experience, having a balance is really, really nice.”

Theme 3: Community and Mentorship

“I like it. The meetings can be a little boring sometimes, because it's mostly presentations. I think
WIST could do a little better with getting the community of females together. I know that at the
start of the semester, they had a dinner at one of the restaurants downtown. I wasn't able to go to
it, I had another commitment that I had to go to. But, maybe doing, we're all going to go get
froyo on a Thursday night, if you want to come, we'll be there for an hour. That might be nice.
When I go to the meetings, I'll sit by myself and no one really approaches me and tries to engage
me in conversation. So I think that to build a sense of community and come up and "Hey, I'm so
and so, what's your major? What are you doing? Do you want to come sit over here with us?"
That might be better.”
Do you feel that there's kind of a sense of community between the women of IST?
“Definitely.”
"Actually, yeah. I would say that there probably is a little bit a sense of community. At least, I
feel like the girls kind of band together a little bit--I'm not saying all the time, but whenever you
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see another girl in your class, you kind of tend to sit near them, just because you're almost like a
lone wolf in the sea of guys. That sounds like I'm being...obviously, over-dramatic,
but...sometimes it's nice just to sit next to them, talk about it, whatever."
"Oh, definitely. I mean, the girls that I'm friends with in IST, I'll see them in a class next
semester, and we're good friends. You definitely, when you have a girl on your team, you'll
probably be teammates with them later in another class and stuff."
"Yeah, definitely. I mean, especially now, I feel like I only sit with my friends that I'm friends
with even outside of class. But yeah, it's nice to have someone you know going into class,
because they're mostly team projects, so it's nice to have a friend you can talk to."
"If anything, it would just...I don't know, in my opinion when I see another girl, I'm kind of like,
'oh, cool, someone I can instantly talk to, bond with.' So, yeah, I would assume seeing another
girl in IST they get excited. Someone else who's going to do some good work."
"I think it'd be interesting if there was almost like a mentoring program just so that--because I do
think, coming in it is intimidating for girls, especially for people who might not be used to being
in a male-dominated environment. It's intimidating, it's scary, especially if you have to work in a
group that's all guys who might be older than you, that's intimidating. So I think if there could be
some sort of mentoring program. I know there's Women in IST, but I think Women in IST could
set up, like setting up a senior with a freshman, or a junior with a freshman, kind of like a buddy
within IST, who you can go to for questions about the major, for questions about issues, or about
classes, or even if you're having an issue, so you have someone who's still more on your level to
talk to about it, rather than having to go through administration."
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“I started college wanting to go to medical school and I realized that I didn’t like chemistry, like
I didn’t want to go to school for 8 more years. Also, kind of having ties to here, my parents made
me kind of switch to SRA.”
“My mom even, who was in the marine core, she’s tried to play that balance too. She’s been like,
‘you might want to wear your hair up so they have to look at your face…We’re playing some
game.”
“I know my mom worked in a very male-dominated field, and I’m used to that kind of setting—I
have a brother and stuff, so I don’t know if that has anything to do with it or if it’s coincidental,
but I do find that I don’t think a lot of people are that bothered by how many males are in the
class, unless they get unwanted advances and then it gets annoying.”
"I don't think it bothered me. It was almost like a challenge. My sister graduated 4 years ago in
CompSci, so it was pretty much the exact same thing. So she would always tell me about that.”
“I'm very analytical, so that's kind of what pushed me toward it. Coming into college, I kind of
didn't know what I wanted to do. My mom actually graduated in comp sci a long time ago. It was
kind of cool that -- I kind of got to see it through her. She was like, "Why don't you look at it?"
And that was kind of how I ended up here. So, yeah. I like it. I'm glad that IST is here.”
“Well I started in CompSci, and didn’t like the physics or calc that went along with it, so my
mom set up job shadowing for me for winter break after my first semester with computer
security guys in her business and they told me to look into College of IST and see if they had a
security option, because I liked what they were doing, and I stumbled upon it really.”
"So, my dad actually works in IT--he works for Behr, like Behr aspirin. So I started taking
computer programming classes in high school just to see if I liked because I was good at the
information sciences classes where you just work on word and powerpoint and the other design
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things and then I got into programming, but I was the only girl in my programming class. So I
thought that was really interesting because I was kind of like an alien in the class."
“I mean I fell in love on my accepted students’ day. I think one of the things that really helped, I
mean I was the only female at accepted students’ day program, and they had a female come and
talk to us and I think that really helped. And females ran the program. And I asked "What is the
ratio?" I was just asking because I was curious, and they stood up and defended IST and
everything. I think that just showing the passion with which females have within it, that would
really help and open up IST to other girls. Because that, when I asked that question…she went
off on a four-minute speech about females and technology and the field and that sort of stuff.
And I went, "Oh, that's really interesting." It's really cool to see that other girls are in this and
they're so empowered and able to do everything that guy can do and better if they want. “
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