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ABSTRACT

This is a study about the large, gender-balance inequality in technology related sectors in the
college class-rooms. This study used an experimental method approach looking at popular literature
beliefs about the lack of women in information systems. Different projects were completed by the
students attending an introductory Computer Information System (CIS) class in the college of Business at
a western state school. The students self-selected the type of project that they would complete for the
semester, with each project limited to a set number of students to ensure a balance of students in each
project group. The impact of these treatments was measured by a survey that was administered to the
students at the beginning of the semester, before the introduction of the projects, and then

administered again at the end of the semester, after completion of the projects by the students.

The results of a chi-square analysis, which was conducted on the survey question asking
students whether they were planning on majoring in information systems were not significant for the
class as a whole between an instrument administered at the beginning of the semester before any
treatments were conducted and the again at the end of the semester after the treatments were
conducted except as it related to the students meeting with professionals from the community. The
results of compiled student comments from their individual project did provide some positive attitudes
and some of the women students individually indicated that they were considering information systems

where before they had not.
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CHAPTER 1
INTRODUCTION

I've been working in the information systems field for over 15 years. | am a woman who never
felt discriminated against, or felt like a minority. There were always other women in my chain of
command and the other engineers | worked with were varied as to age and gender. | had solid role-
models and mentors who supported me throughout my academics and work career. The company |
worked for had money to spend and treated its employees well. It coordinated white-space projects
and inter-office competition to spur new development and creative ideas from their employees.
Training and conferences were available for those who wished to attend. In short, | loved the industry |

worked in and | loved my job! Then... things began to change.

| didn’t begin to really notice any differences in my environment until | entered the mid-way
point in my career. | worked for much of my career on what are known as “legacy” systems, or a more
recent term | heard them called, “anchor applications”. This was the perfect description for the
applications that | supported that funded 80% of the company’s revenue, which “kept the lights
running”, as the saying goes. As time went on, | learned what | needed to know to support the products

that | was responsible for and my end-users loved me.

Unfortunately, by the time all my fellow legacy engineers had been laid-off and all the work |
supported was moved offshore, my current “peers” thought | didn’t know anything and it turns out that
they were right (and wrong, I'll explain more about that later). My experience in the newer technologies
was that of a novice, and while | felt | could catch-on eventually (I've always had the ability to learn new
things) | had finally reached a point in my career where | wasn’t sure that | wanted to put in the effort

that would be required to become truly viable as a modern software engineer.



It was at this time that | began to take a closer look at the current crop of engineers that were
coming up in the industry. | realized that sometime over the past 5-8 years | had become the legacy
dinosaur, supporting a product that wasn’t changing, and that wasn’t ever going to change. The other
engineers that were around me were young, excited men with Computer Science degrees who were
hungry and knew the latest-and-greatest. They were eager to work on the products that were
experiencing the explosive growth rates and involved the newest technologies. When | “looked up” |
realized that in my particular work environment | was suddenly the “minority”! | was the only woman
software engineer, and | was the only software engineer over 50, (most of the other engineers were in
their 20’s). | was reaching the end of my career life and had already raised a family while my peers were

either single or newly married with very young families. | felt totally out of step with my peers, with

whom | had almost nothing in common anymore.

The connections that | had been making all along and the relationships | had been building were
with the business | supported. They were with other middle-aged women, just like myself. It wasn’t
until later that | realized that by making myself attractive to the business | supported, | was in-fact
alienating myself within my own workgroup. This feeling of isolation | had within my work environment,
begged the questions then: “Where were my technology peers”? “Why, when | looked around myself,
did | see almost no other women?” “Why is this inequality so bad for the industry”? And “How can | help

to make things better”?

Statement of the Problem

The benefits of having a more gender-balanced workgroup in business has long been touted in
the literature, which has shown that more increasingly in the industry our most important discoveries
are coming from collaborative teams, those with a balance of men and women. The studies have shown

that gender balanced teams are more effective than teams that don’t have diversity (Bear and Woolley



2011). Men and women think differently and when presented with issues in business and society they
will offer different solutions based on their differing perspectives. These differences foster creativity
and brainstorming that enable solutions to be suggested that appeal to everyone in our society.
Diversity helps teams solve problems and having gender balanced teams has been shown to increase a
business’s profits (Badal and Harter 2014; Herring 2009; Hoogendoorn et al. 2013; Richard et al. 2013).
Gender-balanced science teams have their articles cited at a higher rate than other teams made up of
homogenous members, suggesting that the quality of the work of the gender-balanced teams’ is viewed
as higher (Campbell et al. 2013). Other studies have shown that having gender diversity on work teams
has significantly improved the team’s performance especially where the business is focused on

innovative outcome (Bear and Woolley 2011; Dezs6 and Ross 2012).

On top of the issue of not having gender-balanced teams in most technology workgroups, which
would make the teams more productive, the Bureau of Labor statistics (BLS) has indicated that the
Technology Industry is currently dealing with an overall shortage of engineers in the Information
Systems field in general (2012), which makes obtaining more balanced teams even more difficult. These
labor shortages in the Science, Technology, Engineering, and Math (STEM) fields have worsened post
the 9/11 crisis making it harder for companies to obtain H1B Visas (non-immigrant temporary work visa
for specialty occupations). At the same time the growth in Asia has drawn more qualified professionals
back to their home countries instead of remaining in the United States after completing their education

(Hewlett 2008).

Adding to the dearth of workers seems to be the continuing underrepresentation of women in
technology fields despite attempts by the industry to attract them (Bear and Woolley 2011; Beede et al.
2011; Downey et al. 2011; Hewlett 2008). According to the BLS, women currently make up only 23.1%
of the total workforce in computer occupations (2014). This percentage gap has been consistent over

time and in fact hasn’t changed from women representing only 24% of overall STEM workers in the



2000-2009 time-frame. In fact, when looking at Computer Science specifically, there is a decline in the
percentage of women that made up the workforce during this timeframe from 30% to 27%. (Beede et al.
2011). Studies about the underrepresentation of women started appearing decades ago in the
literature (Brush 1991; Durndell et al. 1995; Gerver 1986; Kay et al. 1989; Spertus 1991; Taylor and
Mounfield 1994). Which is why the question continues to be asked today, “Why are there still so few

women in engineering fields”? (Hill et al. 2010; Tietjen 2004)

Significance of the Study

In the past, a degree in computing wasn’t needed to enter the technology field. Women found
their way into information systems by becoming a subject matter expert (SME) for a particular business
application, or learned on-the-job. However, as technology has evolved it has become more critical for
information systems workers to have the formal education that a college or university can provide. This
can be seen in the Bureau of Labor Statistics Occupational Outlook Handbook for Computer and
Information Technology Occupation, where all of the computer related positions require at a minimum a

Bachelor’s degree for entry-level position (2012).

At a science conference in 1995, Anita Borg, who is a founding member of the Grace Hopper
Celebration of Women in Computing Conference (GHC), challenged colleges to have 50% of their
computer science degrees awarded to women by 2020 (SECRETARY 2005). Ironically, in 2015 with only
five years remaining on this deadline, we are still no closer to achieving this goal for women in
computing since women still only make up 14.5% of students who were awarded Bachelor’s degrees in
computer related areas (Computer Science (CS) and Management Information Systems (MIS)) (Zweben
and Bizot 2014). The declining enrollments, (of both men and women), in Management Information

Systems (MIS) departments at Universities, which have been the norm since the dotcom bust of 2000, is



just exacerbating this situation (Croasdell et al. 2011; Downey et al. 2011; Hill et al. 2010; Scragg and

Smith 1998; Scutt et al. 2013; Zhang 2007).

Purpose of the Study

In an effort to encourage more students and specifically more women to select a major in MIS in
the College of Business, we conducted different interventions in the freshman-level introductory
information systems class at the University of Nevada Reno. This class is required for all students who
are seeking an undergraduate degree in any business discipline. Women typically represent 50% of the
students in the class. This study was conducted in two separate sections offered for the 1S101 class over

the course of a semester.

The literature has discussed many areas where the potential to reverse the decline of student
enrollments is possible. Areas having to do with mentorships and meeting with professionals from the
community. Working on “meaningful assignments”, and feeling as they all have a better understanding
of what is available have all helped in some way. In our study, we have looked at four areas where we

hoped to move the needle in getting more women to major in information systems.

The interventions included four projects: (1) write a term paper about MIS, (2) complete an
Excel workbook project, (3) meet with student mentors, and (4) meet with professionals from the
industry. The students, divided by gender, self-selected in to the project they wanted to complete for
the semester. Each project was capped to a specific number of students, to ensure an even distribution

of students in all projects.

The questions addressed in the term paper surround topics such as the different types of jobs IT
professionals may have, how much training is required to work in the IT profession, what type of salary
do IT professionals make, what are the different types of certification that IT professionals can earn, and

what type of gender issues are currently being faced by the information systems field in general.



Research Questions

Based on the reasons in the literature discussed above, several different questions arose that

are guiding the purpose of this study.

1. Will knowledge of professional opportunities in IS encourage more women to major in
Management Information Systems?

2. Will experience in actually solving a problem encourage more women to major in
Management Information Systems?

3.  Will meeting with student mentors, who are IS majors, on a regular basis encourage more
women to major in Management Information Systems?

4. Will having a question and answer session with a female professional from the IT industry

encourage more women to major in Management Information Systems?



CHAPTER 2
LITERATURE REVIEW

For this particular experiment we will be discussing how interventions on students in an
introductory computer information systems class can change their interest in majoring in information
systems. This experiment is addressing the specific concerns as to why students, and specifically more
women, are not choosing to major or minor in MIS because they are unfamiliar or intimidated by the

environment, or simply feel that they are ill prepared.

In addition to addressing the differences between MIS, and CS in the literature review we also
look at what research has said about why women specifically may not be selecting a major in MIS and in
the technology fields in general. These issues range from societal and environmental reasons women
may not be selecting a technology career, to lack of understanding and preparedness for a major in MIS,

to women'’s view of themselves and their own abilities, or lack thereof.

Benefits of Gender Diversity

Having gender diversity in the workplace, as stated earlier, has been documented to improve
productivity, increase revenue and generate greater creativity within teams (Badal and Harter 2014;
Bear and Woolley 2011; Herring 2009). Gender diversity has also been shown to reduce turnover in

organizations and reduce the stress in work environments (Nishii 2013).

MIS vs CS

As a part of the literature review it is important to make the distinction between Management
Information Systems (MIS) and Computer Science (CS). These disciplines are similar in relation to
technology and appear to be vying for attention from the same pool of high school and freshman college

students. While the focus of this study is dealing with the MIS discipline, much of the literature refers to



the CS discipline. But, in the context of computing we feel that the findings would be similar if viewed

from an MIS perspective as much of it deals with studies of college freshman and pre-college students.

There has been some confusion about what the MIS discipline is, especially compared to the
more familiar CS discipline. Both majors involve technological components with similar classes. Both
majors can fulfill students’ interest in higher salaries and the desire to be challenged in their work. So, it
makes sense that both majors can be attractive to the same students, however the overall focus of both

majors is very different (Downey et al. 2009).

Historically MIS had been identified as a service type role that assisted end-users in the decision
making process by converting data to information (Pitt et al. 1995). MIS drew heavily upon the CS
disciplines, among other disciplines, since many of its initial practitioners had roots in that field
(Baskerville and Myers 2002). With the beginning of data processing in the 1950’s through the
implementation of enterprise-wide information systems in the 1990’s, the MIS field has gone through

major changes to the role it plays in organizations (Petter et al. 2012).

In today’s era of customer focus and cloud computing the MIS field bridges the gap between
technology and the business (Barakat et al. 2011). The business uses information technology in a
holistic way to respond to challenges that impact the organization in order to solve problems, develop
new products, and stay competitive in the industry. This tracks with the assertion that students in MIS
need to have a well-rounded understanding of the business environment, including areas such as
accounting and marketing, and how these disciplines add value to the company (Downey et al. 2009).
Understanding these facets of the business fully will enable the creation of complex information systems
that will allow the organizations to be successful in their current business environment (Laudon et al.

2012).



In contrast to MIS, CS has been described as a “resource-based theoretical perspective of
technology”, which defines a “pure mathematical, algorithmic solution to a core issue, irrelevant to how
the solution will be implemented” (Lewis and Smith 2005; Parlante 2005). This definition of CS has been
accepted and used in an effort to introduce computational thinking in the K-12 arena and covers

processes like; programming, hardware design, networks, etc. (Barr and Stephenson 2011).

Reasons for Underrepresentation

The literature has put forth many reasons why women aren’t entering technology fields in
numbers that would help to reduce the disparity between genders in the industry. One of the areas
deals with the broader societal factors that may be preventing women from even considering a
technology related major in college such as: gender bias, peer and family pressure, negative

stereotypes, and stereotype threat.

Women may choose female dominated majors because they are risk-adverse and do not want
to be put in a position to compete with peers in the more male dominated majors (Anelli 2013; Booth
and Nolen 2012). This ties with findings from one study showing that women were significantly less
likely to choose a science related major based in part on Holland personality traits that emphasized self-
confidence and aggressiveness for those types of majors (Porter and Umbach 2006). Personality traits
of aggressiveness and self-confidence have been shown to be a result of the socialization process of

children and have long been identified with boys (Block 1983).

Gender Bias

Gender bias in computing has been discussed in the literature for many years. Research has
shown that this implicit bias is the unconscious beliefs that we associate to specific genders such as the
belief that boys are better at math than girls. Unconscious beliefs that boys are superior in technical

skills to girls then influences society and how girls are viewed in a technological context. Girls facing this
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belief experience anxiety when dealing with computers, which ultimately leads to a self-fulfilling
prophecy in which we see a performance difference between boys and girls (Cooper 2006). Indeed,
differences in math and science performance between boys and girls can be predicted based on the

level of implicit bias occurring in the country (Nosek et al. 2009).

These themes are consistent with the views that society strongly influences the behavior and
acceptability for the roles that boys and girls adopt. From an early age girls form opinions that
computers are for boys because boys are better at math and like the machines, which tend to make girls
uncomfortable (Bhargava et al. 1999). The way boys interact with computers as a group in school has
the subtle effect of making girls feel excluded, as if their own interests are unacceptable (Balcita et al.
2002). The ongoing influence of the video-game industry (geared toward males) and girls’ reduced
access to computers from an early age have combined to deprive these girls of confidence in their own

abilities through lack of hands-on experience (Klawe 2002).

This type of implicit bias may be keeping girls from pursuing the sciences from the beginning in
an academic environment due to the influences placed on them by cultural biases (Hill et al. 2010).
Karen Purcell (founder of PK Electrical Inc.) noted that girls are not encouraged the same way boys are
to pursue STEM fields through-out their school years (Coger et al. 2012). The experience and attitudes
that young girls face prior to reaching high school strongly affects the choices that they make concerning
the pursuit of a STEM related career, which further contributes to the gender effect that inhibits girls

from pursing that type of career path (Sadler et al. 2012).

Peer and Family Influence
The influence that peers may have on women choosing to major in Information Systems is
somewhat mixed in the literature. In some studies the researchers found that a woman’s choice of

major did not seem to be influenced by their peers (Croasdell et al. 2011; Ficano 2012). However, many
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additional studies find that women’s choices are impacted by their peers’ and the social psychology
theories agree that females are more influenced by their peers (Han and Li 2009). This is supported by
Zhang’s study which found that female students considered others’ opinions before forming their own
intentions (Zhang 2007). Giorgi, et al 2010, found in their study that if more than one of a student’s
peers was to choose a major, then the student themselves are likely to follow suit even when the major
is not a good fit for them academically (De Giorgi et al. 2010). Even when women demonstrated
academic success their male peers still viewed them as performing worse, which just adds to the

women’s negative peer pressure (Ficano 2012).

Allis not negative when faced with the power of peer pressure or socialization, good things have
come from it as well. In fact there have been many studies that found a women'’s academic
performance could be positively impacted by their peers (Carrell et al. 2008; Han and Li 2009). Women
who believed that they could learn math skills were able to overcome the negative societal view that
women aren’t as good as men at math (Good et al. 2012; Yeager and Dweck 2012). Women even when
starting out at an academic disadvantage as compared to their male peers have managed to succeed in

school.

While Croasdell and colleagues did not feel that students were influenced by their peers, they
did find a students’ decision to major in IS was more likely affected by the views of family, which was
also found by other researchers (Croasdell et al. 2011; Downey et al. 2011; Lee and Lee 2006). An earlier
study found that parental influence, how involved the parents were in their child’s education, had a
positive correlation on the student’s participation in classes in high-school that would more likely lead to

a major in a STEM field (Maple and Stage 1991).

A study from one Eastern University found that gaining parents’ approval was an important

factor in students’ choice of major (Zafar 2009). This may help to explain findings by Zhang that female
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students feel that going into Information Systems is less expected of them. Zhang’s data showed that
the opinion of the student’s families was consistent with the dominant socialization pattern that
information systems is not meant for female students (Zhang 2007) and that computers and
programming are something in which boys excel (Klawe 2002). The impact of the family can also have a
larger effect on women from lower socioeconomic backgrounds where the father’s profession can have

a strong influence on the daughter’s choice of college major (Leppel et al. 2001).

Negative Stereotypes

Humans are social and will instinctively seek to belong with others like themselves, so when
they feel like they do not belong in a particular setting, they may disengage (Stout and Camp 2014). In
one experimental study, an environment that is “stereotypical” of the computer world, (i.e. posters of
Star Trek, lots of junk food, electronics, etc.), had a negative effect on women who may infer that it is

not a group they belong in, even if the room is full of women engineers (Cheryan et al. 2009).

Exacerbating this feeling of not belonging is the lack of available women role models in IS. The
lack of female role models in sufficient numbers in the industry provides an unwitting barrier to young
women who may otherwise identify with and join the industry (Schafer 2006; Walstrom and Schambach
2012). Research has demonstrated that the lack of perceived similarity with others in a field predicted
less intent to enter that field (Cheryan and Plaut 2010). This research aligns with other findings that the
negative stereotypical image that girls have of scientist precluded them from seeking to enter the

profession because they couldn’t see themselves in a similar role (Buck et al. 2008).

This sense of belonging is a key component in women choosing to select a major in Information
Systems. However, the need to belong makes women feel vulnerable and this feeling is intensified
when combined with negative stereotypes that can lower their abilities to perform (Dweck 2006;

Nguyen and Ryan 2008). Research has also shown that the mindset or attitude of a student helps
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determine the level of success that student may have. Women with “fixed” mindsets believe that their
intelligence is innate and can’t be changed. These women are much more likely to succumb to the
negative stereotypes about IS, lose confidence in themselves and not even attempt a path in STEM (Hill

et al. 2010).

Stereotype Threat

Engineering has been long identified as a male dominated profession (Hatmaker 2013). Ina
survey researchers asked the students that weren’t currently in an IS major, why they did not chose
Information Systems. The third highest response received, behind “not what the student wanted to do”
and “not of interest”, was the negative image of the IT worker (Walstrom et al. 2008). The
misconceptions about the computer industry have been perpetuated in negative ways by the media
(Jepson and Perl 2002). In a study performed after the completion of an introductory-level information

systems course about student perceptions of the IT profession, students thought that some people in

the profession were “geeky and nerdy” (Joshi and Schmidt 2006).

One potential result of the negative stereotypes that people associate to workers in technology
is an effect known as stereotype-threat, which can have a more insidious and deeper impact on women.
Stereotype threat exist when people feel that they may personify the negative stereotype and the
potential stereotype threat can in fact lead to a self-fulfilling prophecy. That is, the reduced confidence
associated with the stereotype threat and resulting poor performance reinforces the person’s belief that

they will do poorly, which in turn leads them to do badly (Wikipedia).

In meta-analysis studies covering over 17 years of data it has been shown that women
consistently underperform compared to their male counterparts, when taking standardized math exams

due to stereotype-threat (Picho et al. 2013). Another meta-analysis of 15 years of data showed similar
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results where girls noticeably underperformed compared to boys in math, science and spatial skills

(MSSS) tests (Flore and Wicherts 2014).

Spatial skills are a key component in determining STEM success, however the existence of
stereotype threat in children has been shown to have an adverse effect. Girls will perform better if the
test is framed in a positive, female light. Meaning that if the girls think that the task is something that
girls are naturally good at to begin with like cooking for instance, they will do better. However, they will
underperform or under-evaluate themselves if the test is framed as threatening or male dominated in
order to maintain their own gender stereotype views (Neuburger et al. 2015). Performing mathematical
problems is integral to developing problem solving skills for engineering. Stereotype threat helps
explain the lack of women in MIS majors. Many studies have shown that women feel that their own
abilities are at a lower level than men’s abilities in math and computers (Huang 2013). When women
feel that they aren’t good with math and computers, or not adept at the type of work necessary in these

fields, they will not pursue computer-related degrees.

Women are influenced by externally generated pre-stated perceptions regarding computer
abilities. A study demonstrated that women undervalue their skills as compared to men after
performing an experimental task (Correll, 2004). In that study, half of the women were told men were
naturally better at the task then women, and the other half were told the genders were equal at
performing the task. The results showed that the women who were told that men were better at the

task rated themselves more poorly after completing the task (Correll 2004).

Students form perceptions of their own academic competencies based on: external comparison
of assessing their abilities to another, and internal comparisons where the student compares one
subject relative to another (Koopmann 2014). Studies have found that girls assess their own

mathematical and computer abilities lower than boys assess their abilities in those areas, yet at the
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same time the girls hold themselves to a higher standard than boys do (Hill et al. 2010; Miura 1987). But
the suggestion that Hill makes is that gender only influences students’ perception negatively for areas
considered male domains, like math and computers (Hill et al. 2010). So, not only are women at risk to
stereotype threat, but they also are at risk for thinking that their own work is poorer than the men that

dominate the industry!

Lack of Knowledge
Prior studies found that students who hadn’t selected to major in MIS had the perception that
the field was narrowly defined and very technical, which many students would find boring (Scott et al.

2009; Von Hellens et al. 2009; Weinberger 2004).

For women that did choose to major in MIS one survey found that this group of students felt
that they were less prepared for a job in their field then students majoring in other business areas (Kim
et al. 2002). This assumption was based on the specific course work the students were completing and
their understanding of careers in information systems. Continued misunderstanding adds to the
confusion surrounding the MIS field and how it is differentiated from that of a CS major, which may be
more attractive to a different type of student who is solely focused on the technical aspects of

computers (Scott et al. 2009).

There are many misconceptions concerning MIS related careers and the types of people who
work in the field (Croasdell et al. 2011). Students with no other information think that MIS careers are
very narrowly focused, requiring them to work in a windowless basement offices, sitting behind desks,
and coding all day (Kuechler et al. 2009; Scott et al. 2009). This view hurts enrollments in MIS because
studies have shown that there is a strong correlation between knowing and understanding available

career choices and selecting a major in that discipline (Walstrom and Schambach 2012).
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A number of studies measuring students’ perceptions about careers in MIS showed that
students incorrectly believed that the career in information systems was isolating and did not allow for
interaction with others (Agosto et al. 2008; Walstrom and Schambach 2012). Social interaction is very
important for the current generation of college students and women surveyed reported that they would
not have the social interaction that they desired in their career path if they selected a major in MIS
(Scott et al. 2009). Unfortunately these same misperceptions were echoed in a study conducted over a
decade ago, which found that students did not think a career in technology would allow them to help, or

work with others (Beyer et al. 2004).

Adding to the misperception of the technology field is the belief that students truly do not know
what career options are available to them and therefore may hesitate to choose a MIS major. The
mysterious career path and not knowing how to move forward in the field acts as an impediment to the
field (Hewlett 2008). Since awareness about a major has been shown to be a key factor in a student’s
choice it is not surprising that students did not select a major in MIS (Croasdell et al. 2011; Walstrom et
al. 2008). This unfamiliarity with MIS careers seems to be exacerbated in part due to the lack of
understanding of high school or college guidance counselors or advisors, which is where students often
first form their ideas about potential careers after college (Joshi and Schmidt 2006; Rettenmayer et al.

2007).

Lack of Preparation

Some women many not choose a major in Information Systems because they do not think they
are good enough to do the work. In a study conducted by Smith, women who perceived that they
worked harder than their peers had less motivation toward the field of study (Smith et al. 2013). Other
surveys among college students found the perception that the courses required for the major were

more difficult than courses for other business majors (Kuechler et al. 2009).
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Further exacerbating this problem is slower indoctrination of girls into the computing world,
which is lagging that of boys from an early age in part to the view that computers are for boys and the
gaming industry markets primarily to that segment (Moorman and Johnson 2003). One study comparing
girls’ and boys’ beliefs regarding the usefulness of computers showed that even though girls believed
that computers were more useful than boys believed, the girls still lacked the confidence to believe they
could do well with them (Young 2000). In a recent study Baruch noted that women interviewed felt
more confident about computers than was noted in studies from the 1990’s. However, the researchers
considered that this may be a bi-product of the lack of males in the environment from which the women
were selected giving the women a heightened level of confidence (Baruch 2014). Huffman found that
this technology self-efficacy is more related to gender roles and the associated skills rather than

whether the student is male or female (Huffman et al. 2013).

The lack of women selecting an MIS major then should not be a surprise when one study
discovered that the number of completed math courses in high school was found to be, considerable
and consistently lower for girls than boys (Kaspura 2012). This continuing disparity for girls has spurred
some groups to focus on exposing young women to these subjects at earlier ages in order to peek their

interest, which is the mandate for the “Expanding Your Horizons” conferences (Jepson and Perl 2002).

A higher degree of computer use in high school has been shown to have a positive effect on the
choice of a STEM related major in college (Trusty 2002). Unfortunately when looking at computer use in
high school, surveys have shown that the formal and informal prior computer experience for girls was
well below that of the boys (Carter 2006). While some girls may have had limited access to computers
in high school, when they did use computers they did not use them to develop problem solving skills,

which may have led to a higher interest in technology (Varma 2006).
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Lack of Meaningful Work

Stereotyping can have a negative connotation, but it can also be a means to codify our
perceptions and make it easier to recruit students to the appropriate business major (Noél et al. 2003).
However, the strong stereotype of the computer nerd has led to discouraging women and others that
do not fit the “mold” from pursuing a career in computers (Whitney et al. 2013). The stereotypical
computer geek has long been identified as a scruffy, inappropriately dressed, long-haired male
programmer, more interested with the systems than with helping people and women want a career

where they can help others (Ensmenger 2012).

Many women believe that a career in computers will not lead to truly meaningful work and have
indicated that they would rather study for careers that are useful, where they can help others
(Weinberger 2004). Unfortunately, the direct link to helping people is not as easily demonstrated in
computer majors as it is in a major like biology (Zur et al. 2005). This sentiment is reflected in a
proposed new framework from Agosto and colleagues who argued for the change of MIS curriculum to
include active mentoring and positive role models, to show that MIS related jobs are solving human

problems and making a difference in the world (Agosto et al. 2008).

Literature has shown that by creating assignments that show how women’s use of technology
can directly improve human’s quality of life in support of women’s desire to make a difference in the
world (Clark Blickenstaff* 2005). The benefits of providing exercises for students to perform are
designed to help alleviate concerns that students do not select the MIS majors because they are

unfamiliar with the profession.
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Prior Interventions Attempted

Summer Camps

There are positive ways to increase girls’ interest in technology at younger ages, like summer
camps and school partnerships with corporate sponsors. Increasing girls’ exposure to computers in a
playful way will help motivate them and spark further technological curiosity (Denner 2011; Denner et
al. 2014). Hands-on exercises and on-site visits with corporate partners showed success in changing

students perceptions about possible career choices in technology (Choudhury et al. 2010).

The benefits of summer camp has been touted as a way to promote an appreciation of
computing and introduce young women to basic programming while serving to undermine existing
negative stereotypes (Adams 2007; Choudhury et al. 2010; Wolz et al. 2011). Additionally 9" and 10"
grade students who attended summer game camps showed a marked improvement in computer skills

while gaining self-confidence (Al-Bow et al. 2009).

Greater Exposure in K-12

Many studies have shown that interest in math and science classes while in high school has
proven to be a clear predictor of students’ choice in selecting STEM related majors in college (Crisp et al.
2009; Green and Sanderson 2014; Maltese and Tai 2011). In fact, a strong correlation was found
between the highest levels of math and science taken in high school and the declaration of a STEM
major (Riegle-Crumb et al. 2012). A student’s relative math and science skills in high school have also

been shown to aid their ability to perform in introductory programming classes (Byrne and Lyons 2001).

Positive Reinforcement
Another method of intervention that has shown success is providing the student with positive
feedback and encouragement. One study required students in an introductory physics class to write

down their most important values in affirmation. In this study there was significant difference in the
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test results of the women who participated and whom ultimately outperformed the males in the class
(Miyake et al. 2010). Positive affirmations have been shown to work with women in other academic
settings as well, where they are they are the minority in the gender dominated majors (Walton et al.

2015).

In another approach parents were encouraged to speak with their children about the
importance of taking math and science in high school, which had the effect of significantly enrolling
more students in those types of classes (Harackiewicz et al. 2012). Fostering these positive value beliefs
in the sciences has been shown to benefit all students, but in particular the female students received the

most benefit from this type of intervention (Gaspard et al. 2015).

Mentors

Studies have shown that when women have the opportunity to interact with their peers and
discuss academic and career issues, they are more likely to do better in school and have a more positive
expectation for their professional outcome (Szelényi et al. 2013). One study found that the female
students really appreciated the collaboration and the online environment that allowed them to
participate in a safe environment and ask questions without fear of feeling ignorant, which enhanced
their experience (Rich et al. 2004). When girls are allowed to work in teams with more advanced
students, a natural mentor/partner relationship develops which provides positive results to both parties
in the equation (Alvarado et al. 2012). By providing the opportunity for students to meet with their

peers we hoped to provide the positive impact that the literature speaks of.

Role-Models
Much of the literature proposes role-models or mentors as a solution in the recruitment,
retention and general encouragement of the females in STEM fields, both as students and in the

workplace (Orser et al. 2012; Whitney et al. 2013) Mentorship has been framed as a way to improve
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students’ leadership abilities and encourages a developmental relationship between the mentee and the

mentor (Campbell et al. 2012).

In one article, the author claimed that young women seeing other successful women could
change the societal constraints discouraging women from STEM careers in the next generation (Stout et
al. 2011). One high school girl said, “Meeting the industry women inspired me to look ahead with
optimism to feel confident that | can do whatever | want...” after meeting computer science women

acting as role models (Jepson and Perl 2002).

Summary

This literature review addressed the reasons why it is more beneficial to have gender balanced
teams due to the wider breadth of solutions and improved financial outcomes. We showed different
reasons why women may be underrepresented, including dealing with negative peer pressure and
gender bias. We also looked at issues around the lack of knowledge and the lack of academic
preparation that may be holding women back from majoring in MIS. In conclusion we looked at some of
the prior interventions that have been attempted to affect change in this area as we now move onto to

address the interventions that we undertook in our attempts to see more women enrolled in MIS.
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CHAPTER 3
METHODS

This study takes an experimental approach to examine the issue of whether more students, and
specifically more women can be encouraged to select MIS as their major of study in the College of
Business. Defined Interventions were taken with students and a survey tool was used to gauge the

impact of the interventions on students and their intentions to major in information systems.

To measure the impact that the interventions may have had on students’ choice to major in MIS,
a survey was administered at the beginning of the semester and then again at the completion of the
semester. A Chi-Square test was conducted on the results to analyze the student’s intentions between
the beginning and the end of the semester in order to determine if the female students’ opinion about
MIS had changed after exposure to the overall class and the specific treatment that the student

completed.

Treatments

The literature has put forth many suggestions as to how to correct the disparity of women
selecting to major in STEM related majors. For this experiment four different treatments were offered
to the students In an effort to determine if any direct actions in an introductory information systems
class would have an impact on students’, and specifically women’s, intent to major in the college of

business’s MIS degree program.

These interventions were completed by incoming students in an introductory IS101 computer
class, which is required for all students seeking a business major. The interventions consisted of four
different projects, one of which the students were tasked with completing during the course of the
semester. The projects were: write a term paper about MIS, complete an Excel workbook project, meet

with student mentors, and meet with professionals from the industry. The students, divided by gender,
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self-selected into the project they wished to complete for the semester. Each project was capped to a

specific number of students, to ensure an even distribution of students of both genders in all projects.

TERM PAPER

Students were asked to write a four page term paper (not including bibliography) properly cited,

which addressed specific questions about the IT professionals and type of work professionals do in order

to help the students become more familiar with the IT professionals, their job responsibilities, and their

workplace.

The below questions were required to be answered in the course of the term paper. For ease in

grading the students were also required to submit a bullet-point table with their term paper that

indicated where in the paper each of the questions were answered.

1.

What do IT professionals do? Do all professionals work in the same type of job, or are their
several categories of jobs? Are most of these jobs at the same level of an organization chart, or
are some jobs higher than others?

How much training do IT professionals need? What skills are required by IT professionals? Do
most such professionals need a bachelor’s degree in computer science, or do training needs vary
by job, company, or some other criteria?

How much money do IT professionals earn? Do all IT workers earn about the same amount, or
do their salaries vary from person to person? Are there any hourly workers? Do IT salaries vary
by type of job or by area of the country? How do these salaries compare to other professional
jobs like accounting?

Are there professional certifications that IT personnel can obtain? What organizations
administer these certifications? What are the requirements for maintaining these certifications,

are there continuing credits needed?



24

5. What are some of the concerns about gender in the IT workplace? Why are they concerns?

What are businesses doing to address them?

The correct answers to the above questions were worth 60% of the project grade. The answers in
the term paper were evaluated on a 0 — 5 point scale: Missing =0, Poor = 1-2 Correct, Average = 3

Correct, Good = 4 Correct, and Excellent =5 Correct.

Providing the correct citations and bibliography entries was worth 20% of the students’ grade for
this project. The final 20% of the grade was based on proper mechanics of the writing such as grammar,

spelling, punctuations, etc.

EXCEL WORKBOOK PROJECT

Students were asked to complete an Excel workbook project based on a scenario that they were
working as part of a group of personal trainers at a local gym with a goal of helping people lose a
significant amount of weight. The students were supplied with the beginning data in an Excel workbook
and asked to answer the below questions using the various tools available in the software to come to

their conclusions.

1. Which participant lost the most weight between July and September?

2. What was the most successful month in terms of overall weight loss from all participants?

3. Using an IF statement, add a column to the “Weigh-Ins” tab entitled “Goal Attainment”. Show a
value of “Met Goal” for participants that succeeded and “Did Not Meet Goal” for participants
that did not succeed.

4. For each user, calculate the total amount of weight lost in months where they met or exceeded
their Monthly Fuel Points Goal.

5. Which activity accounted for the most calories burned over the course of the year?



25

6. Which trainer accounted for the most weight lost over the course of the year?

7. Show a count of the intensity levels reached for each user for the entire year.

8. Did males or females experience the most weight loss in terms of average percentage of weight
lost over the course of the year?

9. Create a 3-D clustered column chart that shows the total amount of weight loast by all users per
month.

10. Create a 3-D pie chart which shows the percentage of weight that each participant lost in
relation to the group as a whole.

11. Create a 2-D Line chart with Markers that plots the selected participants starting weight and

every weigh-in from January through December.

Answering the above questions correctly was worth 80% of the project grade. The responses were
evaluated on a scale of Missing to Excellent: Missing = 0 Correct, Poor = 1-3 Correct, Average = 4-6

Correct, Good = 6—9 Correct, and Excellent = 10-11 Correct.

In addition to completing the Excel workbook, students were also required to write a 1-2 page
report worth 15% of the project grade. The report was to be an executive-type summary detailing the
results for an upper level management audience. The report was evaluated on a scale of 0 — 4: Missing

=0, Poor =1, Average = 2, Good = 3, and Excellent = 4.

The final 5% of the project grade was recommendations included in the above report which would
discuss additional data points that could be collected with similar technology with the goal of enhancing
the end-user’s health. These recommendations were evaluated on the same 0 — 4 point scale used for

the report.
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STUDENT MENTOR

Advanced-level students from among the Information Systems student population were
assigned as student mentors to different groups of incoming students from the 1S101 class, female
mentors were assigned to female students and male mentors were assigned to the male students from
the class. The mentors met regularly throughout the semester with their student groups at scheduled

meetings.

Attendance at the group meetings was worth 60% of the student’s grade for this project, with
students required to attend at least four of the five one-hour meetings in order to obtain full credit for
the project. In addition students were required to write four journal entries of approximately 250 words
in length detailing what they learned from each meeting worth 20% of the project. The completed
journal entries were evaluated on a scale of 0 — 4: Missing = 0, Poor = 1, Average = 2, Good = 3, and
Excellent = 4. The journal entries were to contain one entry per meeting and relate what the student

learned from their mentors based on the below questions.

1. What classes are required to become an Information Systems professional?

2. What types of activities are completed in an Information Systems class?

3. What prerequisite preparation is needed to succeed in an Information Systems class?

4. How do the study techniques that you actually used in high school differ from those required to
succeed in college?

5. What kinds of study techniques help students succeed in Information Systems classes?

6. What are the general policies required in Information Systems classes, (homework, attendance,
hours of work, etc.)?

7. lIsit necessary to work as part of a group in all Information Systems classes?

8. How much experience with computers do other students have when they start a degree in

Information Systems?
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9. What is the background of the mentor you are meeting with, (did they start college intending to
major in Information Systems, did they work with computers in high school, what are their
favorite classes, etc.)?

10. How do the classes for an Information Systems professional differ from those required for a
computer scientist?

11. What careers are available for students majoring in Information Systems?

12. Are there any clubs/student organizations available for students majoring in Information
Systems?

13. What activities should the student do to make themselves more employable after graduation?

14. Do you need to know about different types of computers to be successful in an Information

Systems major?

The final 20% of the students’ grade for this project was based on the student submitting a table

that indicated the location where each of the questions noted above were discussed in their journals.

IT PROFESSIONAL

Professionals from the IT community volunteered their time to speak with the students in one-
hour Q&A sessions. The professionals related their experiences and the particular paths they took to
become IT professionals. The sessions were conducted over an eight week period and were segregated
by gender with female professionals speaking with the female students and male professionals speaking

with the male students.

Attendance was worth 60% of the grade for this project and students were required to attend at
least four sessions in order to receive full credit. For each missed session students lost 15% of the points

for this project.
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Students were required to write a report for this project between 1,200-1,600 words worth 25% of
the points for the project. The report was evaluated based on a scale of 0 — 4: Missing =0, Poor =1,
Average = 2, Good = 3, and Excellent = 4. The report was to contain a different section for each
professional with the professionals responses to the below questions along with the students view of

the professional and what they might have learned that they can apply to themselves.

1. Whatis the professional’s career journey-line?

2. How does the professional stay current with technology?

3. What are the basic company statistics where the professional is currently working?

4. What type of networking events has the professional attended or do they plan to attend?
5. What opportunities have the professionals taken to give back to the community?

6. What are the professionals’ career goals for the future?

7. What does a typical day/week look like for the professional?

8. What part of their job would the professional change if they could?

9. What current issues are facing the professional?

10. How does their family life impact their work life and vice versa?

The final 15% of the students’ grade for this project was based on the student submitting a table

that indicated the paragraph location for each of the questions which was discussed in their report.

There were a total of seven women professionals who came to the University to speak with the
female students from the IS101 class. Their professions ranged from applications specialist and analyst
employed by the University system to IT managers and system analysts employed by various companies
from the community. Their individual years of experience ranged from 10 years to over 30 years in the

IT field.
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Six of the women professionals spoke at two different sessions, while one professional only
spoke at one session. Most sessions were evenly attended with 24 female students attending at the
heaviest attending of the sessions and four female students attending at the least attending of the
sessions. The attendance averaged out to about 17 female students getting the chance to hear each

women professional speak.

In all 21 of the female students attended four separate sessions with professionals as required.
Ten of the female students attended three sessions with two attending only two sessions and one

female student attending only one session.

There were a total of eight male professionals who came to the University to speak with the
male students from the 1S101 class. Their professions ranged from security consultants and analyst, to
systems engineers and applications specialist. Their individual years of experience ranged from three

years to just over 15 years of experience in the IT field.

Six of the male professionals spoke at two different sessions, while three of professionals only
spoke at one session. The level of attendance at these sessions were mixed with two and three male
students at a couple of sessions with 31 male students attending one of the last available sessions. An
average of about 30 male students were able to hear three of the male professionals speak. With an

average of about 10 male students being able to hear the other five male professionals speak.

In all 11 of the male students attended four separate sessions with professionals as required.
There were 23 male students who attended three separate sessions. While 12 male students attended

two sessions and 12 male students attending only one session.

Survey
The survey consisted of questions about the student’s intended major or likely major and the

reason that they were taking the class. Many of the questions used a Likert scale to gauge how the
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students felt about different areas concerning the information systems profession. The final survey had
two additional questions about which specific project the students selected and whether completing the
project or the course had any impact on the decisions they had made about a career in information

systems.

The initial survey was administered at the beginning of the semester to the incoming students of
the introductory IS101 computer class before the students had any exposure to the treatments. The
survey was administered through Web Campus (online academic tool) where the students completed
the survey through the web. The students had two days to complete the survey before it was made

unavailable to them.

The survey questions being analyzed for this paper from the initial survey are:

1. Gender: M/F
2. How likely is it that you will declare a major in information systems?
- Won’t majorin IS
- Probably won’t major in IS
- Might major in IS
- Likely majorin IS
- Very Likely major in IS
3. How likely is it that you will declare a minor in information systems?
- Won’t minor in IS
- Probably won’t minor in IS
- Might minorin IS
- Likely minorin IS

- Very Likely minor in IS
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The final survey was administered to the students via Web Campus after the students’ projects were
completed at the end of the semester. The students again had two days within which to complete the
survey. In addition to the three questions above, two additional questions were added to the survey

and are being analyzed as a part of this paper.

4. Which project did you select to complete for this exercise?
- Term Paper
- Excel Workbook Project
- Meet with a Student Mentor
- Meet with Professionals from the community
5. |feel that the project has positively changed my perceptions of having a career in information
systems.
- Strongly Agree
- Agree
- Neutral
- Disagree

- Strongly Disagree
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CHAPTER 4
RESULTS

The focus of this experiment was to determine if more women could be encouraged to select a
major or minor in information systems in the College of Business at a Western state university. The
experiment focused on projects completed by two sections of an introductory computer class during a
single semester at the school. The data results are for the subset of students who agreed to participate

in the study.

The projects consisted of either the Term Paper — Project A, Excel Workbook Project — Project B,
Meeting with a student mentor — Project C, or Meeting with a professional from the IT community —
Project D. We looked at both the women’s responses to the question of intent to Major in IS and their

intent to Minor in IS after completing the projects.

There were a total of 239 students who completed the survey at the beginning of the semester
and 149 students who completed the survey at the end of the semester. Of the students completing the
survey at the end of the semester, 108 gave permission to have their results used as part of this
research project. The breakdown showed that 56 Women agreed to participate with 52 Men agreeing
to participate. Of the 56 women 15 completed the Term Paper project, 13 completed the Excel
workbook project, 14 agreed to meet with student mentors and 14 met with professionals from the IT
community. Of the 52 male students who agreed to participate, 20 completed the Term Paper project,
11 completed the Excel workbook project, 14 agreed to meet with student mentors, and 7 met with

professionals from the IT community.
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Count of

Row Labels Students
Female 56
Project A - Term Paper 15
Project B - Excel Project 13
Project C - Meet with a Mentor 14
Project D - Meet Professionals from the Community 14
Male 52
Project A - Term Paper 20
Project B - Excel Project 11
Project C - Meet with a Mentor 14
Project D - Meet Professionals from the Community 7
Grand Total 108

We used a Chi-Square test to determine if the hypothesis that intervention in the introductory
class had a positive impact on the female students and their intention to major in information systems.
The questions in the initial survey being analyzed are about the students intentions to major or minor in
information systems, “How likely is it that you will declare a major in information systems?” and “How

likely is it that you will declare a minor in information systems?”

The equation listed below represents the Chi-Square test that was used. The results of a Chi-
Square test are considered significant if the results are less than .05. For all the tests completed for each
of the projects, considering both intent to major and intent to minor, only Project D had significant

results and then only for the intent to major in information systems.

x? =

Z (Observed Value — Expected Value)2
Expected Value

The x? value is summarized for all the projects in the below table for the women’s response to
the survey question about whether they intend to major or minor in MIS. The Chi-Square value for
Project C for students considering a minor in information systems resulted in a divide-by-zero error and

is therefore unavailable.
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Major Minor
Project A 0.591840772 0.964246814
Project B 0.990084904 0.97601019
Project C 0.860983591 n/a
Project D 0.044621499 0.321249608

As the data analysis above shows, there was no significant change in student’s intentions to
major or minor in information systems, except for the group who attended the professional sessions
working on Project D. Their intent to major showed significant change toward the positive from the
beginning of the semester to the end. There were also some positive comments heard from students
who had the opportunity to speak with professionals in the community, which provided some anecdotal

corroboration to the Chi-Square test results.

The following tables show the counts represented by project for the women responding to the
survey questions which were included in the analysis. Unanswered results were not included as part of
the counts for the observed values or expected values (not all students responded to both questions in
the survey). The Begin column represents the student’s response to the survey questions at the
beginning of the semester and the End column represents their response to the same questions at the

end of the semester concerning their intention to major or minor in MIS, after treatments were

completed.
Project A Major Minor
Begin End Total Begin End Total

Very Likely major in IS 1 1 0
Likely major in IS 2 2 1 2 3
Might majorin IS 2 2 2 2 4
Probably won't major in IS 4 4 8 6 6 12
Won't majorin IS 12 9 21 8 6 14
Total 18 16 34 17 16 33




Project B

Very Likely major in IS
Likely major in IS

Might major in IS
Probably won't major in IS
Won't majorin IS

Total

Project C

Very Likely major in IS
Likely major in IS

Might majorin IS
Probably won't major in IS
Won't majorin IS

Total

Project D

Very Likely major in IS
Likely majorin IS

Might major in IS
Probably won't majorin IS
Won't majorin IS

Total
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Major Minor
Begin End Total Begin End Total
1 1 2 0
0 1 1
2 1 3 3 3 6
5 5 10 6 5 11
9 16 7 5 12
17 14 31 17 13 30
Major Minor
Begin End Total Begin End Total
0 0
0 2 1 3
3 2 5 2 2 4
6 3 9 8 5 13
8 10 18 5 7 12
17 15 32 17 16 32
Major Minor
Begin End Total Begin End Total
2 2 2 1 3
2 2 4 1 4 5
1 1 2 3 2 5
4 10 14 5 5 10
9 19 10 7 2 9
18 14 34 18 16 32
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There was one other data set that was compared, which was the female students’ response to
the survey question, “I feel that the project has positively changed my perceptions about having a career
in Information Systems.” The responses, (Strongly Agree, Agree, Neutral, Disagree, Strongly Disagree),
to the question where assigned numeric values 5-1 for comparison. All of this data was from the survey
administered at the completion of the semester. The table below represents the results of a simple

Average test where a “3” is considered a neutral response.

Total Count | Average
Project A 78 18 | 4.333333
Project B 38 17 | 2.235294
Project C 68 17 4
Project D 70 18 | 3.888889

For project “A” 18 women responded that they Agreed or Strongly Agree that the completion of
the Term paper positively changed their perceptions about having a career in IS. Project “C” and “D”
had similar high response with 17 women for project “C”, and 18 women for project “D” feeling that
they Agreed that meeting with their peers or meeting with professionals had a positive impact on their
perceptions about having a career in IS. The 17 women who completed project “B” and responded to

this question on the survey Disagreed about having a more positive perception of careers in IS.

The positive aspect reported here in the survey data and feedback received from the students
participating in the project has contributed to our belief that exposing the students at younger ages to
the technology field will have more of an impact on them when it does some time to select a major or

minor in information systems.
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CHAPTER 5
CONCLUSION, LIMITATIONS, AND FUTURE DIRECTIONS

This research examined the ability to change student’s decisions about majoring or minoring in
information systems through a series of experiments conducted within the class. This study used an
experimental method approach looking at popular literature beliefs about the lack of women in
information systems. Different projects were completed by the students attending an introductory
Computer Information System (CIS) class in the college of Business at a western state school. The
students self-selected the type of project that they would complete for the semester, with each project
limited to a set number of students to ensure a balance of students in each project group. The impact of
these treatments was measured by a survey that was administered to the students at the beginning of
the semester, before the introduction of the projects, and then administered again at the end of the

semester, after completion of the projects by the students.

The purpose of this experiment was to see if empirical evidence can support the claims made in
the literature on how to improve the issue of encouraging more women to select IT majors. Claims like
mentoring and providing good role models. Claims like being more informed or having more practice in

the skill.

As the results of the experiment stated, there were limited discernably change in the attitudes
and intentions of the students to elect a major or a minor in information system. Only those female
students who attending sessions with professional speakers indicated that they would be more likely to

major in information systems.

Positive change of a more general nature was noted from the students who completed the term
paper project, met with peers, or met with professionals all of which led the students to state that they

had a more positive attitude about the information systems field in general. In this particular
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experiment the students who completed an Excel coding project reported a somewhat negative change

in their views of the information systems field.

Limitations

One limitation of the experiment was the small sample set that was used. The experiment was
conducted over a single semester and the pool of students used in the experiment was limited to the
two sections of the introductory computing class that was being offered that semester. Further since
this study is primarily focused on the results of the women only about half of the student’s results were
considered in the results for this experiment. The count of available women was further dispersed

when divided into the four separate projects limiting the final sample size for each project.

Another limitation to this study is the single point in time from which this study was conducted.
With the experiment lasting only a single semester there are many outside factors that could have
impacted these particular students at this particular point-in-time to elicit the results that were

produced in the study.

Future Research

Tracking the students over a broader period of time may yield more insightful results about the
interventions that were undertaken in their introductory information system class and their success in
actually encouraging more students to major or minor in information systems. Conducting
experimentation with a larger sample size may also show a more accurate representation as to the

effectiveness of the individual treatments on a student’s intentions.

Based on the findings and information from the literature review, this type of impact on
student’s, (specifically young girls), attitudes towards pursuing a career in information systems should
be approached at a sooner point in the young girls education, before bias and ingrained behavior have

had a chance to impact their decisions. By the time the students reach their freshman year of college,
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they have often already made academic decisions, or lack the necessary high-school classes to support a
major or minor information systems. Conducting experiments in high-school or middle-school may
provide a better insight into the ability of impacting a women’s choice to major in information systems

by reaching them at more impressionable ages.
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