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The issue of underrepresentation of women in infor-
mation technology (IT) is of national interest due to the
rapid growth of IT in recent years, the impact of IT on
growth and productivity, the shortage of IT workers,
and the gender equity in IT. Scholarly research has
pointed its finger at bias in early socialization, math
anxiety, masculinity of computers, the scarcity of role
models, and women’s preference for relational work.
A study of students majoring in computer science and
computer engineering in aminority-serving university
found some additional factors such as tension between
demands imposed by IT curricula and students’family
and work responsibilities.

The use of information technology (IT) has brought
profound changes to society at a very fast and unprece-
dented pace. Since 1995, IT has contributed, directly
or indirectly, between 33% and 50% of the accelera-
tion of productivity to the national economy (Federal
Reserve Board, 2000). IT has also contributed to the
country’s structural shift to a service economy
(Castells, 1996). In the past five decades, growth in
services has exceeded growth in every other industrial
sector—manufacturing, construction, mining, and
agriculture. IT has contributed to growth in demand
for labor aswell as an overall skill upgrade in thework-
place (Berman, Bound, & Griliches, 1994). The
Bureau of Labor (2000) projected that between 1998
and 2008 the number of IT-related jobs would grow by
more than 100%, exceeding an overall job growth of
14%.
The demand for ITworkers has outstripped the sup-

ply. In 1997 and 1998, the Information Technology

Association of America (1997, 1998), a trade associa-
tion representing 11,000 companies, reported a large
shortage of IT workers. The U.S. Department of Com-
merce (1997) issued a similar warning. The shortage
of IT workers has resulted in Congress adopting legis-
lation to increase the number of temporary H-1B visas
that can be awarded annually to foreign skilled work-
ers from 65,000 to 115,000 for 1999 and 2000. Last
year, Congress increased the limit to 195,000 for each
of the next 3 years. Almost half of all H-1B visas go for
computer-related or electrical engineering positions
(National Science Foundation, 2000, p. 3/27).
With the expected shortage of candidates from the

traditional source of labor, theWhite male population,
advocates of America’s global leadership in IT have
turned towardwomen andminorities. These advocates
have formed an alliance with those who have long
pointed out gender and ethnic discrimination in sci-
ence and engineering. However, women who make up
51% of the U.S. population and 46% of the U.S. labor
force constitute only 28%of computer andmathemati-
cal scientists (National Science Foundation, 2000, p.
3/11). Trends in the IT pipeline show that the number
of female IT workers will not be much larger in the
foreseeable future unless concerted efforts aremade to
attract and retainwomen in IT education. For instance,
women’s share of baccalaureates in computer science
began to drop off sharply from more than 15,000 in
1987 down to about 6,500 by the mid 1990s, where it
has stabilized (National Science Foundation, 2000,
p. 4/26). This is surprising because IT work remains
one of the best prospects for women in terms of salary,
career path, rewarding office-based environment, and
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intellectually stimulating work. Moreover, many
women already use computers for word processing,
information, communication, and access to the
Internet and thus are not alien to IT. They could be
using computers to solve mathematical problems, do
computer programming, design systems, or invent
new technology (Coley, Cradler, & Engel, 1997).
In this article, I address why women who have the

potential to succeed in the study of IT-related disci-
plines shy away from an IT education. I find that
women facemany barriers such as limited access to IT
resources and education, family and peers’ negative
attitudes toward a career with an IT degree, cultural
stereotyping about computers as a male preoccupa-
tion, perceptions of an IT career as dull and only for
smart boys, and a lack of role models or mentors. In a
minority-serving institution of higher learning, how-
ever, women face some additional barriers such as the
poor match between the challenges posed by the IT
curricula and the students’ family and work responsi-
bilities.

Methodology

The article is based on a study conducted at theUni-
versity of New Mexico (UNM), a doctoral-extensive
and a minority/Hispanic-serving institution. UNM
grants undergraduate degrees in the key IT-related
fields—computer science and computer engineering.
There is general agreement that these two fields pro-
duce the core of the IT workforce—computer scien-
tists, computer engineers, systems analysts, and pro-
grammers. Over the period 1988 to 1996, jobs for
computer systems analysts grew much faster (158%)
than jobs for computer programmers (9.8%).A tempo-
rary increase in the number of computer programmers
in 1997 was mostly due to the temporary demand cre-
ated by theY2Kproblem (Freeman&Aspray, 1999, p.
35). Traditionally, students pick up technical skills for
the core IT jobs in computer science and computer
engineering fields.
Due to its proximitywith national laboratories (e.g.,

Sandia and Los Alamos laboratories), private industry
(e.g., Intel), and the state government, IT education at
UNM offers excellent job and career opportunities for
New Mexico residents, especially women. Only 25%
of the undergraduate students enrolled in computer
science and computer engineering at UNM are
women, but the majority of these women are minori-
ties (60%). The average age of undergraduate students
majoring in computer science and computer engineer-

ing is a relatively high 26 years old. Most of these stu-
dents are fromNewMexico. Many tend to hold a part-
time position to support their studies. Many women
students are single mothers, having 1 to 4 children.
NewMexico ranks near the bottom among all 50 states
in terms of per capita median household income, the
percentage of people living below the poverty level,
and the percentage of college students from low-
income families.
With the goal of understanding what makes women

and minority students attach to or detach from these
IT-related fields, the technique of ethnographic inter-
viewswas used. Thismethod studies the topic from the
subject’s point of view rather than from the expert’s.
In-depth interviews were conducted with 40 subjects
majoring in computer science and computer engineer-
ing at UNM. This sample included 34 undergraduate
female and male students and another 6 students who
have switched from IT to a different program. Most of
those who switched went into information systems
offered by the Anderson School of Management at
UNM. All students came from different ethnic back-
grounds, such asWhite (7women and 4men),Hispanic
(7women and 4men), NativeAmerican (4women and
3 men), Asian (4 women and 4 men), and African
American (3 men). This cross-gender and cross-cul-
tural sample was designed to provide a better under-
standing of the issues related to the lack of participa-
tion by women andminorities in IT-related disciplines
and careers.
The interviews were based on both structured and

unstructured formats. They were structured in the
sense that certain issues were covered; they were
unstructured in the sense that theymore closely resem-
bled a private conversation with the subjects. Such a
combination allowed subjects to express themselves in
depth while the interviewer maintained a certain con-
trol over the topics and was able to probe interesting
leads. These interviews lasted anywhere from 45 min-
utes to almost 2 hours. Every interview was audio-
taped. After the interviews were transcribed verbatim,
the Nudist software program was used for qualitative
analysis. The data were coded for all issues that have
any bearing on students’ attachment to IT, preference
for any other major, and detachment from IT. They
were also sorted by ethnicity, gender, and IT fields.

Why So Few Women in IT?

Much of the scholarly work related to the gender
gap in IT has been based on a broader issue of the
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underrepresentation of women in science and engi-
neering. Recently, Margolis and Fisher (2002) studied
the gender gap in computer science at the undergradu-
ate level at CarnegieMellonUniversity (CMU). Based
on their findings, CMU’s remedies and special pro-
grams have led to an increase in enrollment of women
majoring in computer science from8% in 1995 to 37%
in 1999, to 42% in 2002 (http://www.cs.cmu.edu/
~gendergap). Their study, however, is limited by its
representation of underrepresented minority groups;
of 97 computer science students interviewed, 3 were
female African Americans, 6 were male African
Americans, and 5weremale Hispanics. Perhaps this is
because CMU is a private university, ranked overall
among the top 10 universities in the United States,
with a computer science department regularly ranking
among the top five in the country. Researchers have
found that disparities by social class and race/ethnicity
are strongly related to pipeline progress in science and
engineering–related disciplines (Clewell, Anderson,
&Thorpe, 1992;Oakes, 1990). Experiences ofwomen
majoring in computer science and computer engineer-
ing at UNM revealed a strong intersection of gender
and class.

Limited Access to the Computer

Over the past 20 years, computers and other forms
of IT have been widely diffused both at home and in
the K-12 educational system. Almost 98% of all
schools have at least 1microcomputer for instructional
use, and about 80% have 15 ormore. The average ratio
is approximately 10 to 11 students per computer
(National Science Foundation, 2000, pp. 9/21-9/23).
However, students differ in their access to computer
technology and in their use of computers. Students
attending high-poverty and high-minority schools
have less access to computer technology. Limited
availability of computers at school is further offset by
their availability at home. For instance, in 1998, 47%
of White Americans owned a home computer com-
pared to 23% of African Americans and 22% of His-
panics (National Science Foundation, 2000, p. 9/36).
Socioeconomic status (parental occupation, educa-
tion, and income) accounts for a substantial amount of
the differences in exposure to IT. Similarly, women are
slightly more likely than men to have experience in
word processing and more likely to use a computer in
their language or social science courses. Women are
less likely thanmen to have experience in computer lit-
eracy, using computers to solve mathematical prob-

lems, and taking courses in computer programming
(Coley et al., 1997).
The problem of limited access to computers in

schools and at home and the differential use of the
technology is serious because it contributes to unequal
participation in IT. Accordingly, I studied how stu-
dents perceived IT resources available during their
precollege education as well as access and use of com-
puters at home.
Many students interviewed did not have a computer

at home or in their elementary and middle schools.
This is partially because these students came from
low-income families in a poor state. Another reason is
that when these students were in elementary and mid-
dle schools, the use of computers had not been as
widely dispersed. Their high schools mostly had com-
puters outside the classrooms (e.g., library or instruc-
tional room), and few were taught computing classes.
Female students indicated that more boys than girls in
high school were at the computer corner and that boys
assumed it was their territory.
There was a variation on students’access and expo-

sure to computers along ethnic lines. White male stu-
dents, and to some extentWhite female students, were
exposed to computers at an earlier age than non-White
students. For instance, a few White students reported
having an older computer at home, which was gener-
ally kept in the boy’s room. Asian students also had a
computer at home, which was kept either in the family
room or in the study. Hispanic, African American, and
NativeAmerican students rarely had a computer avail-
able for personal use at home.
Still, most male students had played with video

games before coming to UNM and felt comfortable
initially around computers. This was not the case with
female students in all categories except Asian. Gen-
erally, female students depended on others, usually a
man, to show them how to tinker with a computer;
male students explored computers with less guidance.
Asian female students, however, were more active in
exploring how to tinker with the machine.
Below are some interview excerpts that show that

many students did not have early access to a computer
in order to be involved in the creation and control of
computing technology. If they did have access, women
generally used the computer less for exploration and
knowledge compared to men:

Actually [the computer] did not come into the
house until about high school. Back then, there
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wasn’t Windows; it was sort of like, just DOS. I
played video games, but that was probably it.
(White male student)

We had one family computer when I was in the
middle school. Now we have three computers in
the house. (Asian male student)

I think [the computer] was more or less for my
dad at first. Soon, it was used by my younger
brother, mostly to play games. Sometimes, he
showed me a video game or two on it. (White
female student)

We used [computers] a lot for reports, writing a
lot of reports. In high school again, writing
reports and that is mainly what we used them for.
(Hispanic female student)

Subtle Biases in Early Socialization

There has been a long history of scholars showing
social, cultural, and psychological factors that result in
girls’ unwillingness to major in science and engineer-
ing (Betz & Fitzgerald, 1987; Hass & Perrucci, 1984).
Science and engineering careers and masculinity are
so deeply embedded in raising children at home and
school education that children have little difficulty
internalizing that science and engineering are for boys
only. Unlike in the past, parents and teachers seldom
assert openly that women cannot or should not aspire
to become scientists or engineers because they are nat-
urally incapable of engaging in scientific and engi-
neering activities. There is, however, a subtle gender-
based socialization, which results in shaping expecta-
tions of parents, teachers, and students themselves that
science, engineering, mathematics, and computers are
for boys. For instance, at home, boys consistently
receive more praise for their science and mathematics
learning than girls do.Mathematics and science teach-
ers make more eye contact with boys and challenge
them to find the correct answer more than they dowith
girls in their classes (Tobin, Kahle, & Fraser, 1990).
Furthermore, teachers seldom redirect if girls are clus-
tered around the art in the classroom. Even media
depicts women to be mostly interested in fashion and
household works than in science and engineering
careers.Whenmedia do show successful women, they
are portrayed as lawyers or doctors, not as scientists or
engineers (Thom, Thompson, & Hoy, 2001). Educa-
tional television shows such as Bill Nye the Science

Guy and Mr. Wizard help to transmit this message to
girls about their place within science and engineering.
Children are growing upwith computers, yet computer
games are seldom designed with girls’ interests in
mind (Cassell & Jenkins, 1998).
Because gender socialization plays a key role in the

choice of a profession, I explored how students inherit
the gender imbalance about IT at home and schools. I
found, as research on women in science and engineer-
ing has shown, that women differed frommen on envi-
ronmental factors such as family values, social expec-
tations, teachers’ role, and media portrayal.
Most women interviewed did not view themselves

as becoming computer scientists or computer engi-
neers while growing up. In high school, it was mostly
male students who were at the computer. Teachers
identified them as computer experts and thus rein-
forced the men’s identification with computers. High
school teachers or mentors seldom directed female
students into computing and related activities as much
as they did with the men. UNM computer science and
computer engineering departments also did not make
any effort to reach high school graduates, especially
women, to expose them to the potentials of an IT edu-
cation. It is therefore no surprise thatmanywomen ini-
tially hesitated in selecting their majors in computer
science or computer engineering. These fields within
science and engineering appeared somewhat unfamil-
iar to them.
Male students were also somewhat ignorant about

computer science or computer engineering, but they
did believe that risk taking is an essential element of
higher education.Asianwomen did not reveal any hes-
itation with their decision to major in these two fields
and thus appeared to be more willing to be risk takers
than other women. This is mostly because Asian
women associated computer science and computer
engineeringwith employability, high-paying jobs, and
a natural choice for those with strong backgrounds in
mathematics and science.
The following interview excerpts show that the

underrepresentation of women in IT-related fields at
the undergraduate level is at least in part inherited from
the bias in early socialization both at home and in the
school system:

Well, I guess machines, programming, things
like that, came naturally to me. I have been
mechanically inclined. . . . I was always very
interested in computers. But, in the last few
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years, I became intensely interested in them.
(White male student)

In my junior high, we had a computer room. The
only reason that you could go into that computer
room was if you were taking a computer class.
They had started some remedial train-
ing. . . . When I asked my teacher for the com-
puter class, he simply said that class will not be
good for me because it was on programming.
(White female student)

My counselor had advised me to do accounting.
When I asked him about engineering, he simply
said that he was trying to place me on a career
path where I would be successful. (Native Amer-
ican female student)

I got interested in computers because I made a
bet with my dad. He told me that I could not do
computer science, and I told him I could. (His-
panic female student)

My parents were keen on me studying computer
science because it is so growing right now. If you
don’t know computers, that means you are way
behind. (Asian female student)

The Masculine Environment

Instead of blaming women for their socialization,
some scholars find gender-based distortions in the
fields of computing. It is argued that the educational
culture of computer science and computer engineer-
ing, as well as stereotypes, conveys that computers are
for strong men who wish to have a close encounter
with powerfulmachinery. Success in the computer sci-
ence field is strongly associated with the histories and
behavior of the “boywonder icon.” Seymour andHew-
itt (1997) noted that the male model of computing
assumes that students must have a fascination with the
machine quite early on in life. The general picture is
that the successful computer scientist or computer
engineer is aWhitemale nerd/hacker, super smart, and
a geek. He sits in front of the computer all day and
sleeps near it. His socialization is limited to talking
about computers all the time. He has no other identity
than being a computer scientist. Margolis and Fisher
(2002) showed that the stereotypes of “geek mythol-
ogy” discourage women from opting for a major in
computer science. It has been suggested that women

are entering other information science programs in
greater percentages than computer science and com-
puter-engineering programs because the former, like
medicine and law, are perceived as more people ori-
ented (Freeman & Aspray, 1999).
Because computer science and computer-engineer-

ing enterprises seem to be dominated by a unifiedmas-
culinity, I sought to separate the accurate perceptions
from the stereotypes about computing and examine
how this deters women’s and minorities’ involvement
in IT education. I found that the image of computer sci-
ence or computer-engineering fields and people in
them is indeed of White male, geek, and antisocial.
Yet, most of the students interviewed, both men and
women, viewed themselves as different from the ste-
reotypes.
Generally, male students interviewed indicated that

they wanted to tinker with computers once they were
exposed to them. They were hooked right away and
decided to continue with computer activities for the
rest of their lives. They perceived the computer as a
buddy that would not talk back to them. They believed
that women are not interested in computers the way
they are. Female students, on the other hand, viewed
computers serving higher societal goals in arts, com-
merce, communication, education, medicine, and pol-
itics. Their interest in computing evolved gradually,
not instantly. Contrary to male students, women per-
ceived computing as somewhat boring and lacking
personal contact and communication. Female students
were critical of the general impression that a computer
scientist’s life must be centered only on the computer.
They did not want to be this single minded and, thus,
differed from their male peers. Both female and male
students felt that students with hacking abilities were
idealized and known to everyone.
Students from different ethnic groups differed on

themasculine image of IT. For instance,Whitewomen
were not sure whether they truly belonged in IT fields.
They felt the emphasis on computer programming
made the field very narrow and limited their intellec-
tual potential. Furthermore, they believed that by
entering computing fields, they are being perceived as
less feminine. Hispanic women saw the lack of fit
between them and a computing culture mostly due to
the perception, by peers and teachers, that their pres-
ence was due to diversity initiative and not due to aca-
demic achievements. Hispanic women felt disres-
pected because they were rather fashionable and thus
considered less intelligent compared to other women.
Asian women, on the other hand, were at ease with
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both the computer and IT fields. They took to comput-
ing as a challenge as soon as they became familiar with
the field and the department. Unlike male students
who became involved in IT-related fields because of
their intrinsic interest, Asian female students gave cul-
tural reasons (e.g., family encouragement) and practi-
cal reasons (e.g., economic benefits). They believed
that other than the very few women students enrolled
in IT fields, attention to maleness or gender was
unnecessary.
The following interview excerpts reveal how this

male environment dominates IT fields:

Computer science students walk around with
engineering papers all the time. They usually
hang out in the department, doing homework,
staying up late, just to work on projects. (Asian
male student)

You talk more about computers than any other
topic. Even the fun topic youmake fun of is com-
puters. So, usually you just talk about computers
all the time. (Hispanic male student)

Well you can easily tell who is doing a computer
science major. They are usually males. You can
find them at night, usually in the lab. They drink
coffee. They are pretty hyper because of all the
coffee in them. (White male student)

Definitely don’t have a life. Don’t have a social
life at all. . . . They just tend to want to work by
themselves. (Hispanic female student)

A typical computer science student is stressed
out and overloaded. The ones who are successful
really do not have social lives. (White female
student)

I think eventually computer science needs to
change to be more like computer science and
business, computer science and sciences, com-
puter science and medicine. (Native American
female student)

Confidence Gap in Mathematics and IT

A solid background inmathematics and science has
been considered a prerequisite for high school students
in taking science or engineering paths in college. It has
been suggested thatwomen lack preparation and profi-

ciency in mathematics and science. They, therefore,
remain precluded from the science and engineering
fields (Snyder, Hoffman, & Geddes, 1997; Vetter,
1990). Previously, academic achievement tests such as
the National Assessment of Educational Progress
(NAEP) and the Scholastic Aptitude Test (SAT)1

showed male high school students scoring higher than
female students inmathematics and science. They also
showed underrepresentation of women among the
highest scores.
Since the early 1990s, however, the gap between

female and male students’ scores in mathematics and
science has been narrowing. For instance, the 1996
NAEP results in science showed that men scored 152
and women scored 148, a very slight difference. Simi-
larly, average mathematics scores for women and men
for the same year was not significantly different
(National Science Foundation, 1998, pp. 15-16). On
the 1996 SAT, women’s scores in mathematics were
lower than men’s scores (492 for women vs. 527 for
men) (National Science Foundation, 1998, p. 25). This
is mostly because a larger number of women than men
from lower-income families choose to take college
entrance tests; economic status accounts for a substan-
tial amount of the differences in mathematics and sci-
ence progress (Madigan, 1997).
Yet, studies reveal that women feel less prepared

than other students in mathematics, science, and com-
puting (Lundeberg, Fox, & Puncochar, 1994; Sax,
1995; Seymour & Hewitt, 1997). Both men and
women believe that men are better than women in
mathematics and computing (Margolis & Fisher,
2002; Valian, 1998). Therefore, I examined whether
women entering UNM underestimate their abilities in
mathematics and computing compared to men.
Interviews revealed that women do not avoid math-

ematics or have any anxiety about it. However, on
average, male students held more positive attitudes
toward mathematics than female students did. This
was despite the fact that women indicated mathemat-
ics to be their strongest subject in high school. Simi-
larly, male students believed they were more compe-
tent and interested in computing than female students.
This was partially due to the fact that many women
entered computer science or computer engineering
with very little computer experience.
Nonetheless, women in different racial/ethnic

groups differed on self-confidence, self-image, and
self-reliance. For instance, Hispanic women were
more independent and assertive in getting their IT edu-
cation needs met whereas Asian women were more
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confident about their mathematical skills and logical
thinking. Both Asian and Hispanic women attributed
their early achievements in mathematics and science
to their parents, who had high expectations and were
involved in their daughters’ lives. Interestingly, His-
panic women stated that their mothers were their role
models, whereas Asianwomen stated that their fathers
were their role models. White women, on the other
hand,weremore likely to feel inadequate, as they com-
pared themselves with their male peers who took less
time to finish the coursework. Because they lacked the
obsession with computers of male students, White
female students constantly had more self-doubts
around their success.
The following interview excerpts show that female

students feel less prepared than male students in the
coursework. This is despite the fact that female stu-
dents were strong inmathematics and performed com-
parably well in computing courses:

I don’t know thatmuch about computer science. I
enjoy it and I am still learning, but I don’t have a
vast majority of knowledge that some of these
other kids have.What keeps me going is a strong
background inmath, nothing else. (Asian female
student)

I think a lot about whether I am going to finish
this degree or not, because I am always doubting
myself. And that kind of discourages me. . . . I
hope I can get through this. All of my classes
have been going well. So that is what keeps me
going. But, I keep having doubts in my head.
(White female student)

I don’t let myself get intimidated like that. But,
sometimes . . . I feel like that, maybe, I could not
do a certain segment because I was a woman.
(Hispanic female student)

In some of our classes, I feel really intimidated
about answering questions, because most of the
guys know more in that field. . . . It is kind of
hard for me to talk because I feel intimidated by
the guys sometimes. (Native American female
student)

Crises of Nontraditional Students

Computer science and computer engineering are hard
and demanding technical fields. As students put it,

It is going to take me 5 years to get through the
engineering degree. And, for loads of people I
have talked to, it seems to be more the norm than
the exception. . . . It is not one of those typical
degrees you go through in 4 years. . . . You can’t
fudge your way through engineering.

Computer science is not a liberal artsmajor. It is a
very tough, very rigorous degree. . . . I am not
saying that the other degrees are pointless or use-
less, but they are nothing compared to computer
science.

Many students majoring in computer science and
computer engineering at UNM are often nontradi-
tional. They did not join UNM immediately after high
school. Instead, they worked to save money for educa-
tion; some have continued towork part-time to support
their studies. Their families seldom had money for
their children’s college education. The average age of
UNM undergraduate graduation in computer science
and computer engineering is 26 years. Some have
young children, and many female students are single
mothers. For these people to keep upwith curricula re-
quirements, as well as look after children, and keep
part-time jobs is challenging. Student scholarships can
be kept only if one maintains the course load to finish
the program within 4 years with the required grades.
The programs of computer science and computer engi-
neering, however, are not sensitive to nontraditional
students. As students describe the two fields,

If you do not live for the school of engineering,
then it is very hard to keep up with everybody
else. If you have a family, or even have a part-
time job, it is much harder. So, I kind of feel like,
in order to succeed in engineering, you have to be
single, not married, no boyfriend, no girlfriend,
no job, no kids. Just school. Just live at the engi-
neering building. (Hispanic male student)

One timemy little boywas sick, and Iwas having
a really hard semester and I was having a really
hard time with him. . . . I went to talk to a profes-
sor. I told him that I am a single mom and my lit-
tle boy has been sick.And, I know that is not your
problem, and he said that “you are right, it is not
my problem.” (Hispanic female student)

Most of my friends that are in computer engi-
neering and are doing well, would be at school
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from 8:00 in the morning and stay until 8:00,
9:00, 10:00 [p.m.], maybe even midnight,
including the weekends. I really cannot put in
that kind of time. I have a job and a kid at home.
My mother is helping out with my kid, but still I
could not put in a good 8 to 10 hours every day.
(Native American female student)

I am working full-time and going to school.
Right now, the job I am in is also another male-
dominated profession. And, I ask myself that
same question with that whole area. And, some
of it, I think, is because of hours. You have to
spend 5 to 8 hours on a computer, and that does
not go with [women’s] family expectations.
(White female student)

Programming forces you to sit and keep going. It
forces you to sit the whole night. It forces you to
think from10 different perspectives. It consumes
tons and tons of hours. It eats up all the time. . . . I
really do not know how students with kids keep
up with it. (Asian female student)

Only 1 of the 6 students (4 women and 2 men) who
have switched their majors from computer science and
computer engineering to information systems gave the
reason that she “does not belong in the [field].” Al-
though she was not as interested in computer science
as themenwere, other students gave very practical rea-
sons such as the difficulty in maintaining their college
courses and balancing them with families and jobs.

What Can Be Done?

Interviews show that women are underrepresented
in IT-related disciplines because of subconscious
behavior that ends up promoting education and careers
farmore formen than forwomen. Furthermore, family
commitments and work needs of women from low-
income families create serious problems for them in
keeping up with the curricula needs of computer sci-
ence and computer engineering. Still, female students
at UNM have been taking advantage of opportunities
available in IT by pursuing education in computer sci-
ence and computer engineering against all odds.
NewMexico and its precollege school system need

to provide easy access to computers and various IT
accessories to students, especially girls andminorities.
Because IT-related fields are relatively new and New
Mexico is a poor state, most high school students

applying at UNM seldom have computers at home or
parents/relatives who are computer scientists or com-
puter engineers. In such cases, schoolteachers are the
best source to encourage girls, exposing them to com-
puters and teaching them in computing classes.
To reduce the gender imbalance, computer science

and computer-engineering departments at UNMcould
initiate many administrative and educational policies.
They could educate high school teachers in under-
standing that computer literacy is similar to English
and mathematics. They could also train these teachers
in what basic introductory courses in computing at the
high school level should be included. Surfing the
Internet and using office applications is not equivalent
to becoming part of the technical computing field.
UNM women faculty could lecture at local high
schools and help expose girls to the concept of IT edu-
cation as rewarding, along with offering ideas for
career opportunities in IT. A field trip to Intel or other
software companies could be planned so that high
school students, especially girls, could observe IT pro-
fessionals in an actual work setting.
Because UNM students declare their major in com-

puter science or computer engineering in their second
year, an introductory course could be introduced that
would show the human dimension of computing and
application of IT to a wide range of issues. This course
could be taken as an elective. Such a course would be
informative for all students and would satisfy many
womenwho place computer science or computer engi-
neering within a larger purpose. Most important,
admission policies could clearly specify that no prior
experience is required to enter the program. As the
experience of nontraditional students demonstrates,
women develop interest in computing over time.
To make the general environment more women

friendly at UNM, faculty could be educated about the
types of attributes that create the stereotypes about
computer science and computer engineering. To deal
with confidence crises of women, advisers could clar-
ify that mathematics is necessary, but not the major
factor in computer science or computer engineering
education. They could convey that female students do
not have tomeasure themselves against other students’
performance. These departments could create a sup-
port system or instructional programs so students with
varying levels of experience and time commitments
could get the help they need. Faculty could make extra
efforts to ensure that female students feel valued.
Informal get-togethers or other departmental events
could open channels of communication between

Varma / WOMEN IN INFORMATION TECHNOLOGY 281

 at UNIV OF NEW MEXICO on September 17, 2009 http://bst.sagepub.comDownloaded from 

http://bst.sagepub.com


female students with one another, as well as with the
graduate students and faculty. Both the computer sci-
ence department and the computer engineering depart-
ment have two female faculty members. Other than
trying to recruit additional women faculty members,
these female faculty members could take on an addi-
tional role in serving as mentors for female students.
With active recruitment policies, female high

school graduates, as well as first-year UNM students,
are likely to opt for a major in an IT-related field. By
incorporating concerns of diverse student populations,
computer science and computer engineering programs
at UNM could attract a much broader audience.

Note

1. These tests have been criticized for not providing an accurate
picture of students’academic progress andmathematics and verbal
skills. Nonetheless, NAEP and SAT scores are considered a pri-
mary indicator of the state ofmathematics and science education.
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