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Abstract—Promoting inclusion of underrepresented groups
in computing and technology fields remains a critical issue
in computing education. Gender, ethnicity, and socioeconomic
background are all key factors that limit access to technology
and have lasting impacts on students and their career choices.
This paper reports a new effort to broaden participation in
computing, focused on recruitment and retention, through
a new local student chapter of Association for Computing
Machinery’s Committee on Women (ACM-W). The new chap-
ter was created at the University of Texas-Pan American, a
primarily undergraduate, Hispanic-serving regional university
in the lower Rio Grande Valley of Texas.
Keywords – Student recruitment and retention methods; Pro-
moting multi-disciplinary initiatives; Preparing graduates for
academia and industry.

I. INTRODUCTION

For over a decade, the declining number of undergraduate
computer science students has focused much attention of
computing educators on recruitment and retention of stu-
dents in computing. One critical idea within these efforts is
the acknowledged need to make participation in computing
fields more inclusive, building a computing workforce that
is more diverse. The idea of diversity plays across a wide
spectrum, including gender diversity, ethnic diversity, and
socioeconomic diversity. Despite many persistent efforts to
address broadening participation, diversity remains a serious
challenge in computing fields and computing education.
Computing and engineering education literature reflects the
level of this challenge with respect to both gender and
ethnicity. Years of study have illuminated a complex web
of influences that limit access, recruitment, and retention
of underrepresented populations in computing and engineer-
ing [1]–[4]. Gender, race, and class have been woven into
the fabric of how technology is generated [3].

This paper reports one of the recent efforts to address
increasing participation in computing at the University of
Texas-Pan American (UTPA), a primarily undergraduate
Hispanic-serving institution in the lower Rio Grande Valley
of Texas. UTPA is located in Edinburg, Texas, approximately
10 miles north of the US/Mexico border, in one of the fastest
growing areas in the United States. In January 2010, the
Texas State Data Center estimated the population of the Rio

Grande Valley at 1,229,869. According to the U.S. Census
Bureau in 2010, 86% of Willacy County, 87% of Cameron
County, 89% of Hidalgo County, and 98% of Starr County
are Hispanic [5]. A recent report [6] cited the Brownsville-
Harlingen area as the poorest city in the United States, with
the McAllen-Edinburg-Mission area as the third poorest.
These areas led the nation in percentage of residents living
below the poverty line. The Brownsville-Harlingen area had
the highest poverty rate in the country (36.10%, equivalent
to nearly two out of five residents) and McAllen-Edinburg-
Mission had the second highest rate (34.5%).

UTPA’s demographics reflect those of the region. Of the
university’s 20,519 students in academic year 2011–2012,
98% (20,176 students) were Hispanic. UTPA has the second-
highest Hispanic university enrollment in the United States,
after Florida International University [7]. UTPA also has
a high proportion of first-generation university students,
approximately 70% of undergraduate students.

The Department of Computer Science at UTPA offers
two ABET–accredited undergraduate degrees, the Bachelor
of Science in Computer Science (BSCS) and the Bachelor
of Science in Computer Engineering (BSCE, in cooperation
with the Department of Electrical Engineering). Students
who complete undergraduate degrees in computer science
or computer engineering are usually placed in good entry-
level jobs with companies such as IBM, Intel, Microsoft,
Wal-Mart, Exxon-Mobil, and American Airlines. Computer
science undergraduate majors from UTPA seldom choose to
pursue graduate study or participate in summer research op-
portunities at UTPA or elsewhere. The computer science de-
partment has been working to change this situation, but has
seen only slight improvement to date. The department also
offers two Master of Science degrees, with approximately
100 graduate students pursuing these graduate programs.

The computer science program serves over 500 under-
graduate majors, split relatively evenly between BSCS and
BSCE students, currently 295 and 250, respectively. Of those
545 undergraduate majors, only 57 are female (10.5%),
well below the national average. The impression among
the computer science faculty is that the number of female
undergraduate majors has been declining in recent years,



despite increases in the overall number of computer science
and computer engineering majors. In fall 2012, the authors
of this paper assisted in the creation of a new student
organization, a local student chapter of the Association for
Computing Machinery’s Committee on Women (ACM-W),
to supplement existing efforts to broaden participation in
computer science in our university and the region.

UTPA ACM-W’s Mission

The initial impetus to create a UTPA chapter of ACM-W
came from the computer science students. UTPA has a long-
standing student chapter of ACM. Early in the fall of 2012,
the ACM officers asked several of the computer science
faculty about starting a chapter of ACM-W. A steering
committee was formed, consisting of several students. From
the beginning of discussions about the new organization, it
became clear that the students hoped to build an organization
centered on service, outreach, and community, areas that
are not typically emphasized in the activities of the ACM
chapter.

To help support the establishment of the new student
organization, and with the assistance of the authors, the
steering committee completed a successful proposal for
a Symantec Student Seed Fund Grant from the National
Center for Women in Information Technology (NCWIT).
Community service and outreach activities figured promi-
nently in the proposal, along with aspirations to organize
a career exploration/professional development trip in the
spring of 2013 to visit one or more technology companies
in Texas. The keen focus on recruitment and retention as an
integral part of the mission of UTPA ACM-W is evident
in the organization’s constitution, which lists among the
purposes of the organization “Increased recruitment and
retention of women in computing throughout the pipeline
including activities focusing on girls in K-12, undergraduate
and graduate students, and professionals,” and “Engagement
with the community, both within and outside UTPA, through
outreach and service activities.” Thus, from its first moments,
the UTPA ACM-W chapter has been founded on recruitment
and retention through service, outreach, and mutual support.

II. RETENTION THROUGH CAREER DEVELOPMENT

The first main goal of the UTPA ACM-W chapter is to
improve retention of students in computing majors, particu-
larly the female students. Career development activities offer
one strategy to enhance retention. By participating in such
activities, students gain information about career possibil-
ities, encounter new role models, and build confidence in
their own skills and abilities.

The primary career development activity that UTPA
ACM-W undertook in its first year was a trip to Austin,
Texas, to visit IBM and the Texas Advanced Computing
Center (TACC) of the University of Texas at Austin. In
planning the trip, we began by having the chapter officers

make some preliminary contacts with UTPA alumni at sev-
eral companies in the state. The alumni at IBM were quick
to respond enthusiastically about the prospect of having
us visit, and received strong support from the company to
organize the visit. One of the computer science faculty made
the initial contact with staff at the TACC to arrange a tour for
our group. After a few weeks of planning, the basic agenda
for the trip emerged, with IBM and TACC as the sites we
would visit.

The site visits occurred on April 5, 2013. Through the
NCWIT Student Seed Fund Grant, the chapter was able
to provide most of the funding for travel expenses for the
seven students who made the trip. We began the day at
IBM, where we were hosted by an impressive array of
staff from a variety of levels. The UTPA alumni at IBM
Austin planned an agenda full of information and advice.
The day began with a video chronicling IBM’s history. The
next activity was a panel discussion with a number of the
UTPA alumni at IBM Austin, who graduated from UTPA
at varying times (from 1998 to 2010) and now worked in
various areas at IBM. These IBM staff members shared
their personal career journeys and provided much practical
advice about the transition to professional work life after
graduation. The next activity was a mock interview, followed
by a critique. For the interview, we were joined by several
technical team leads, who conducted the interview. One of
our students volunteered to do the interview, and had sent
a resume before we arrived for our visit. After the fifteen
minute interview, the team leads gave an insightful critique
with a lot of practical tips and advice. Although only one
student was able to perform the interview, all the students
were able to observe and benefit from the critique provided
by the technical team. During lunch, we had a roundtable
discussion with an IBM executive, who spoke about the
importance of diversity in the context of innovation. To finish
our visit with IBM, we toured several of the labs at the site.

The second site we visited was the Texas Advanced
Computing Center (TACC) on the J. J. Pickle Research
Campus of the University of Texas at Austin. We first heard
from Dr. Kelly Gaither, Director of Visualization, who told
us a little background about TACC and her reearch. We then
had an extensive tour of the machine rooms at the center,
including the Stampede and Lonestar systems [8].

The students had excellent experiences on this trip. The
two sites we visited presented a balance of industry and
research/academic career interests, and both IBM and TACC
inspired and informed the students. Since the trip, the stu-
dents who participated seem more focused on professional
development topics such as resume building and seeking in-
ternships. The students are very enthusiastic about planning
a similar trip sometime this spring, and perhaps expanding
to multiple trips in future years. IBM has already expressed
interest in having regular visits such as the one we made
last spring.



Figure 1. UTPA ACM-W students and faculty at IBM Austin, April 2013.

III. COMMUNITY OUTREACH

The second main goal of our chapter is to encourage the
young people in our community, especially females, to gain
an interest in computing as a possible career. We had an
excellent opportunity to do this in October 2013 during the
The Hispanic Engineering Science and Technology (HES-
TEC) activities at UTPA.

The Hispanic Engineering Science and Technology week
(HESTEC) is an annual event at UTPA with the goals of
emphasizing the importance of science literacy to young
students, encouraging students to consider careers in STEM,
and promoting higher education to children and their par-
ents [9]. Throughout the week of HESTEC, various events
bring a large number of school groups to the UTPA campus.
In conjunction with these events, student organizations in the
College of Engineering and Computer Science and the Col-
lege of Science and Mathematics present 15– to 20–minute
demonstrations and activities for the visiting children.

Our chapter participated in the student organization demos
during the week and in the Engineering Wonderland event
on Community Day, where the various student groups in
the College of Engineering and Computer Science organize
exhibits and activities for the public. The volunteers from our
chapter included female and male students, and two female
faculty advisors. Most of the student volunteers are Hispanic.

In the weekday presentations, the ACM-W members
demonstrated programming principles using Lego Mind-
storms NXT 2.0 robots. The ACM-W volunteers had built
the robots in several different configurations using a variety
of sensors. The robot demo focused on the idea of program-
ming the robots to solve problems in the environment. As
part of the demo activities, one of the visiting schoolchildren
from each group helped to change the program of one of the
robots. The demonstrations were given for approximately
200 children and their teachers during the course of the
week.

Figure 2. UTPA ACM-W students and visitors to the robot demo at
HESTEC Community Day 2013.

A highlight of HESTEC is Community Day. On HES-
TEC’s Community Day, the campus is open to the general
public and there are many exhibits and activities that are
aimed at getting young people interested in STEM. There
are also popular music performers and carnival-like food that
attract people to Community Day. It is estimated that 50,000
people attend HESTEC Community Day every year.

We offered the public the opportunity to write a simple
computer program for the Lego Mindstorms NXT 2.0 robots.
Our robots were built as a simple vehicle that has ultrasonic,
touch, and color sensors. The Mindstorms programming
environment is a simple, intuitive, graphical interface where
the programmer drags and drops blocks into a line that repre-
sents the program. Each block represents a single action such
as move, make a sound, or display a graphic. It is possible
to create programs with decision making statements, loops,
and subroutines; however, we only used simple programs for
the HESTEC event.

We allowed the participants to borrow a robot and use
one of the computers in the lab to write a program. The
student volunteers gave demonstrations of how to write a
simple sequential program, load that program onto the robot,
and run the program. Most of the participants were children
in the elementary and middle school age range, along with
their parents and, often, younger siblings. Our event was
very popular and much of the time all of our approximately
20 robots were in use, and we had a waiting list.

We observed that many of the children were very excited
by the opportunity to program a robot. They enjoyed the
fact that they could watch the robot perform the actions
that they had specified in the program. We made sure that
there was always a mix of female and male volunteers in
order to show the public the diverse range of people who
are computer scientists.



IV. FUTURE DIRECTIONS

Our ACM-W chapter has accomplished much in its first
year. We aim to continue participating in retention and
outreach activities every year, and hope to increase the
number of activities as the chapter matures and grows.

A. Professional Development

We plan to continue professional development activities
as part of our regular meetings, and as special activities. The
chapter members are participating in fund raising activities
in order to supplement the cost of an out of town visit
to a Computer Science company during the Spring 2014
semester. We expect that this visit will be as productive
as the one in Spring 2013 and will further encourage our
members to pursue careers in computing.

Additionally, we will hold professional development ac-
tivities during the regular chapter meetings. We are planning
a resume workshop for Spring 2014 where we will help
the members develop the resumes that they will submit to
companies during HESTEC 2014 [9]. At the beginning of
the Fall 2014 semester we are planning a discussion on time
management that will be especially useful to our new first
year members.

B. Outreach to Middle School Girls

The next outreach activity we are planning is a one day
workshop for girls from a local middle school or Girl Scout
troop. We are focusing this activity on girls at the middle
school level because prior work has indicated that is the age
when girls start losing interest in STEM fields [10]. For this
workshop, we will have a few different activities that aim
to interest the girls in computer science.

We will use one or two activities from Computer Science
Unplugged [11]. These activities introduce students to the
concepts that underly computer science, such as binary
numbers and algorithms, but do not use a computer for the
activities. Our goal with these activities is to demonstrate
that computer science is much more than just sitting in front
of a computer and writing programs. We will demonstrate
how computer scientists are creative thinkers.

The other activity we will have is the Lego Mindstorms
robots that we described in Section III. We will demonstrate
simple programming concepts such as decision making and
looping, and allow the girls to write their own program and
run it on a robot.

V. CONCLUSIONS

We have established an ACM-W chapter at UTPA with
the goal of recruiting more female students into computer
science and retaining the female students that we already
have. In the Rio Grande Valley, it is essential that we
educate the public about opportunities in computer science
and encourage all young people to pursue computer science
careers. Our chapter provides an opportunity for UTPA’s

female computer science students to enhance their career
preparedness, participate in community outreach, and build
a supportive community.
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