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ABSTRACT
This paper describes the design, implementation, and im-
pact evaluation of of a summer program designed to attract
high school girls to entering an information technology field
for their college major. Our main contributions include an
analysis of immediate and longer term surveys from both the
student participants and the female teaching assistants, cur-
riculum and pedagogy highlights of the program, and lessons
learned from the planning and implementation experiences.

Categories and Subject Descriptors
K.3.2 [Computers and Education]: Computer and Infor-
mation Science Education; K.4.2 [Computers and Soci-
ety]: Social Issues

General Terms
Human Factors

Keywords
high school girls, cooperative learning, web programming

1. INTRODUCTION
The number of BA/BS degrees awarded to women de-

creased by 24.5% from 1983 to 1997[6], with only a slight in-
crease in number (a smaller increase than men) since 1997[11].
Not only is the proportion of high school girls attracted
to computer science low, but there is a clear narrowing of
the pipeline from high school to college, graduate school,
and through the ranks of academia and industry. While
many have hypothesized about the potential causes for these
trends [1, 3, 2, 9, 8, 7], additional research is needed to deter-
mine the kinds of programs that could aid in reversing this
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trend, particularly directed towards the middle and high
school girls, who are considered to be at the mouth of the
pipeline.

In this experimental project, we designed, implemented
and evaluated a summer program targeted at high school
girls, with the goal of attracting females into computer sci-
ence. Based on the various findings reported in the literature
[1, 3, 2, 9, 8, 7] and our own personal experiences as women
in computer science, we hypothesize that girls are not at-
tracted to computer science for several reasons including:
misconceptions about the field itself, misconceptions about
working styles of people successful in the field, lack of access
to desirable role models, lack of interest in the field among
their peers, and lack of confidence in the abilities perceived
necessary for success in computer science. In order to over-
come these problems, we designed a summer program, which
we call Girls’ POWER (Programming Of the WEb Rocks!)
Summer Program aimed at giving high school girls the tools
necessary to have confidence about their technical abilities
and feel positive about computer science, as well as pro-
viding them with an independent project experience with
female university faculty mentors in computer science.

The program has a number of aspects that are innovative.
We created a strong team of three senior female computer
science professors who are noted for both their research and
teaching excellence. The three faculty members collaborated
in planning and teaching the summer program in order to
provide role models for both the high school girls and fe-
male undergraduate teaching assistants. We designed what
we believe is a “best case” scenario in this program, focus-
ing on approaches to overcome the hypothesized barriers
to attracting and retaining women at the high school and
early undergraduate levels. The program leverages off of the
technical strengths, excitement, and successes of the web
for achieving the program goals. High school girls are given
the opportunity to create interesting and useful web-based
projects in a collaborative environment with female com-
puter science undergraduates and university faculty. Female
graduate and undergraduate computer science students are
provided with a mentoring role as laboratory assistants.

The POWER program was evaluated on a short term and
longer term basis, with careful design of the evaluation in-
struments. In addition to the regional impact, we believe
that the results of our evaluation of this experimental pro-
gram should have a significant impact on a wider audience,
as they help to advance the understanding of what kinds
of activities actually aid in attracting and retaining women,



as opposed to what aspects of society and computer science
education inhibit women from choosing this field. These re-
sults provide insight into the kinds of activities that need to
be initiated at other institutions, and the level of commit-
ment that is needed by CS departments, universities, and
industries to aggressively attract and retain women in com-
puter science.

Section 2 describes the goals, design, implementation, and
participants in the POWER program. Section 3 includes
the methodology, results, and a discussion of the evalua-
tion. Lessons learned from the experience are presented in
Section 4.

2. THE POWER PROGRAM

2.1 Goals and Design.
The goals of the program were to introduce high school

girls to college level computer science through a supportive,
yet demanding, programming project and classroom expe-
rience, to clarify misconceptions of the field of computer
science through exciting real-life projects directed to their
interests and discussions about IT careers, to provide female
role models in computer science, and to increase the girls’
self-confidence in their abilities to succeed in this field.

The Girls’ POWER (Programming Of the WEb Rocks)
Summer Program was designed for 20 high school girls to
participate in an 8-week, 5-days-a-week, half-day summer
camp. The first instantiation of the program was team
taught by three senior female computer science professors in
CIS at the University of Delaware, with one female graduate
student, and a team of three female undergraduate computer
science majors serving as teaching assistants. In addition to
helping with the direction of the projects, the graduate and
undergraduate females provided information about what it
is like to be a computer science major and tips to succeeding
in a computer science program, as well as answering ques-
tions about the whole college experience.

The program has the following key features:

• Focus on web programming. The web has almost
everyone’s interest as a user. However, we believe it
also provides an excellent tool for attracting girls to
become creators, in addition to users, of technology.
Fisher et al. [5] described how the girls who they in-
terviewed often described their interest in computer
science in the context of “what they can do in the
world” and “as a tool to use within a broader context
of education, medicine, communication, art and mu-
sic”, whereas boys like to work on the computer almost
for the sake of doing it. The web provides an excellent
base for designing projects that will be exciting to girls,
and they can see how the programming skills that they
are learning are useful for interesting applications. It
is easy to create beautiful and useful applications with
a short learning curve, thus making it intriguing from
the start. There is considerable opportunity for be-
ing creative and artistic with web programming due to
the animation, multimedia, interactivity, and graphi-
cal user interfaces. The client-server model of the web
creates opportunities to create applications that are
social-oriented. Examples are electronic party rsvps,
shopping carts, chat rooms, and games.

• Cooperative learning and group projects. Stud-

ies have shown that cooperative learning methods seem
to have a larger positive impact on learning for fe-
males[4, 10]. In addition, we wanted the girls to be-
come aware that software development is not necessar-
ily an isolated, anti-social activity, but is typically per-
formed in project groups. We believe that the group
projects would also contribute to increasing their self
confidence and help to create a sense of community.

• Immediate hands-on experience in a familiar
setting. In order to solidify the learning of key con-
cepts, the girls were provided with an immediate op-
portunity to perform small programming tasks after
minilectures. The program took place in a laboratory
setting with Windows-based PC’s so the students were
familiar with the computing environment. The format
for teaching a given concept consisted of a sequence of
minilecture and lab exercises, trading between group
and individual activities. This active learning style of
minilecture-activity was familiar to many of the stu-
dents from their high school experiences.

• Career awareness speakers and role models. Each
week, a local researcher (i.e., faculty member, govern-
ment or industry researcher, or graduate student), or
industry leader in computer science came to campus to
speak to the girls about their daily jobs, working styles,
and their career preparation for those jobs. This pro-
vided the girls with exposure to the various opportuni-
ties in computer science. Speakers included a project
manager from Vanguard, research scientist from the
Army Research Laboratory, systems engineering con-
sultant from the local power company, a CIS professor
in networking, senior PhD student in AI, the web de-
sign team leader from JP Morgan, a CIS professor in
algorithm design, a CPEG professor in internet secu-
rity, and a CIS professor in graphics. Many, but not
all, of these speakers were female.

• Career and education awareness sessions. In ad-
dition to the invited speakers, we ran a few informal
discussions to educate the girls about possible career
directions, working styles of these career paths, and
the college life of a computer science major. The dis-
cussions targeted questions including: What is under-
graduate CS all about? How do I succeed as an under-
graduate CS major? What careers are possible? What
is research in CS all about?

• Networking opportunities. A number of activities
provided the girls with opportunities to mingle with
female CS undergraduate and graduate students and
faculty. The goal was to encourage the establishment
of peer groups across local high schools as well as pro-
vide opportunity for informal mentoring discussions.
Activities included volleyball games, campus treasure
hunts, contests, picnics, special theme days, and a field
day. The girls were also given free access to the uni-
versity pool and athletic facilities, which some groups
enjoyed together in the afternoons.

2.2 Implementation
The first instantiation of the POWER program was held

in the summer of 2001 on the campus of the University of
Delaware. The program was a non-residential experience,



Week Topic Subtopics

1 Static and interactive web pages HTML, Client-Server, Javascript
2 Electronic forms: rsvp, shopping cart, survey,... Objects, Events, Functions, Loops
3 Java applets Java environment, basic applet use and design
4 Animated web pages Repetition, conditionals, calling methods with parameters
5 Server-side programming Active server pages
6 More server-side programming Indepth use of cookies
7 Databases Creating Access databases, accessing databases through the web
8 Final open-ended, group projects Project development and presentations

Table 1: Weekly Schedule of Topics

run similar to a day camp, in order to focus our efforts on
the organization and content of the program and related ac-
tivities rather than housing and nonlocal recruiting efforts.
Active recruitment for the summer program focused on the
regional high schools. To attract participants from all so-
cioeconomic classes, the students were awarded a stipend of
$1000 for completing the program. We sent a direct mail-
ing to the head of the math and computer science depart-
ments, the guidance counselors, and the principals of each
high school in Delaware as well as nearby schools in Mary-
land and Pennsylvania. Advertising was also done online
and through local community and campus newspapers. The
camp lasted for 4 hours each weekday from 8:30 AM through
12:30 PM in order to give the participants ample opportu-
nity for their other activities during those weeks.

Table 1 shows the weekly schedule of covered topics. The
lectures, lab sessions, and most significantly individual and
group projects were designed to be exciting, demanding, and
directed with considerable built-in support to ensure a suc-
cessful, positive experience for the high school girls. On the
weeks devoted to projects, some time each day was reserved
for the research/industry talks, organized social activities,
and career and education awareness sessions.

2.3 Participants
Our recruiting targeted high school students just finishing

either their sophomore or junior year. We believe that these
students have the maturity and ability to participate, but
hopefully are in the stage prior to deciding on a college ma-
jor. The applicants were asked to complete an application
form, and also submit a current transcript and two letters
of recommendation. There were over 50 applications from
interested girls. The applications were reviewed and ranked
by all three faculty, based on their high school grades, aca-
demic and extracurricular accomplishments, courses taken
in high school, and recommendation letters. Particular em-
phasis was put on grades in math and science courses. Prior
courses and knowledge of computer science were not require-
ments for participation.

Twenty applicants were chosen for the summer program
in order to keep the group small and be able to hold the
program in a single, small laboratory setting. Twelve high
schools (7 private or parochial and 5 public) were repre-
sented in the final set of selected participants. The partic-
ipants were almost evenly distributed between completing
their sophomore and junior year, with a few more complet-
ing sophomores and two of the girls completing only their
freshman year. Over 2/3 of the participants had taken some
computer course, but over 2/3 of them had never taken a
programming course. One particular concern was to en-

sure that girls with more high school experience in com-
puter programming were not favored over those who had
not been given the opportunity to try programming at their
high school.

The three undergraduate teaching assistants were CIS ma-
jors, just completed their junior year and with little to no
teaching or mentoring experience.

3. EVALUATION OF THE IMPACT
In this section, we describe the methodology and results

of our evaluation of the POWER program.

3.1 Methodology
The evaluation sought answers to the following research

questions:

1. What impact did the summer program have on the
participants’ perceptions of computer science and the
information technology field, their confidence in achiev-
ing their career goals, and decision making in course
selection, major, and career choices?

2. What impact did the summer program have on the
teaching assistants’ confidence in achieving their career
goals, decision making in postgraduation, and interest
in future participation in such programs for increasing
the number of women in computer science?

3. What aspects of the program were most effective, should
be changed for more impact, or were not necessary to
achieve the goals of the program?

In addition to the data and pre-program perspectives col-
lected in the applications for the program, the participants
and teaching assistants completed a survey on the last day
of the program which focused on question 3, and then a sur-
vey focusing on questions 1 and 2 in summer 2003, 2 years
after their participation in the summer program. The next
subsection reports on our analysis and findings from these
surveys.

3.2 Results and Discussion

3.2.1 Immediate Feedback on Program Design.
Eighteen participants and three teaching assistants com-

pleted the short term survey1. We report the feedback for
each aspect of the program as percentages of the 21 respon-
dents.

1Two girls were not present on the last day.



Content. While some of the participants had prior pro-
gramming experience, none of them had done web program-
ming in HTML, VBScript, or Java applets. In contrast
to many experiences in introductory programming courses,
the participants continued throughout the program to show
great enthusiasm and interest in the web programming and
the projects that they could create with the skills and knowl-
edge they were learning throughout the program. When
asked which topic was most interesting and fun, 38% chose
HTML and JavaScript, 48% chose Java applets, 33% chose
server-side programming, and 19% chose databases and their
use through the web. 52% stated that the content was a
little challenging, but doable, while 24% believed that the
work was just at the right level for them, and 10% believed
that the content was not too challenging. No one responded
that the content was too difficult, or that the content was
not challenging at all. This varied response reflects the wide
variation in their backgrounds. For example, two of the par-
ticipants had significant programming experience, including
a C++ course, while others had never programmed. From
these responses, we believe that this kind of web program-
ming in a familiar PC setting is a good choice for such a
program, in which the participants will most likely have a
wide variation of skills and prior knowledge. We believe that
the participants preferred the server and client-side web pro-
gramming and applets to the database-oriented projects be-
cause they could relate more to those kinds of applications
than database applications.

Pedagogy. The minilecture-activity format was preferred
by all participants to longer lectures or all lab activities.
When asked about their experience in collaborative groups,
67% said they had a very good group experience and that
they learned from their group members, only 10% disliked
the group activities (mentioning personality clash and bur-
den on a single person as the reasons), and the rest remained
neutral on the use of groups. The generally positive feedback
on the collaborative groupwork is consistent with other stud-
ies[4, 10]. Both group and individual demo presentations of
finished products were encouraged throughout the program.
47% of the participants stated that these presentations were
a very good experience, while 43% were ambivalent about
the presentations, and 9% suggested discontinuing student
presentations. Because presenting one’s own work can be
intimidating and difficult for people who have low self con-
fidence, it was a pleasant surprise to see that 91% of the
girls found the presentations acceptable or a very positive
experience.

Environment. When asked what they thought of the en-
vironment of having all females in the program, 42% said
the experience was much better than a coed setting, while
38% stated that they believed the program would have had
the same impact in either a coed or all female environment.
This result was unexpected, as many of the girls commented
how they were the only girl in their computer science course
and how much more fun they were having in the program.

All but one respondent enjoyed having the program take
place in the small lab setting as opposed to a classroom. All
participants were comfortable with the Windows-based PC
environment, which allowed them to easily focus their at-
tention on the web programming in a familiar environment.

Duration. About 48% of the respondents suggested a du-
ration of less than 8 weeks, with the majority of those sug-
gesting 6 weeks instead; however, 24% of the respondents

suggested keeping the duration at 8 weeks for only 4 days a
week. About 57% believed that 4 hours a day was too long,
while 33% were content with the 4-hour schedule. Almost
half (53%) suggested a 3-hour timeframe as an alternative.
While we were expecting a much lower number of weeks
as the preferred duration (consistent with typical summer
camps, for instance), it appears that 6 weeks might be a
good duration, with possibly 3 hours per day.

Career Awareness, Networking, and Role Models. When
asked how much they thought they learned about the com-
puter science field from the invited speakers, 76% stated
that they learned a fair amount, while others were evenly
distributed between a lot, not too much, and nothing new.
According to the student comments, the speakers who had
the highest rankings for most interesting were those who re-
lated their topic to teens, were interactive, personable, and
humorous. When asked their thoughts on having all female
faculty and teaching assistants, the comments were over-
whelmingly positive, several participants noting that these
leaders provided them with female role models in computer
science which they did not have at their high schools. The
networking activities were a big hit, and many of the girls
were anxious to take their peers’ contact information to fol-
low up with them after the program.

3.2.2 Longer Term Feedback on Program’s Impact.
Seventeen of the participants completed the longer term

survey, which focused on questions to determine the impact
of the POWER program on the participants’ perceptions of
computer science and the IT field, self confidence in technol-
ogy, and career-related decisions. Two of the three teach-
ing assistants completed the longer term survey. In some
questions, participants could choose any number of factors
from the following list: high school computer courses, in-
fluence of a family member, work experience, high school
teacher/advisor, friends, popular media, independent projects,
career goals, extra-curricular high school activity, the POWER
program.

Perceptions of CS and the IT field. When asked how much
the POWER program contributed to their knowledge of pro-
gramming, 71% responded “a lot”, while 24% responded
“some.” 60% of the students stated that the program had a
lot of impact on making programming seem more interest-
ing, while 30% said it had some impact.

Factors indicated most often as positively contributing to
the participants’ knowledge about career opportunities in
CS were the POWER program (16)2, a family member (8),
high school teacher/advisor (6), and high school computer
courses (6).

When asked which factors provided encouragement to pur-
sue a major or career in computer science or computer engi-
neering, the most common answers were: the POWER pro-
gram (12), a family member (10), and high school computer
courses (9). When asked which factors discouraged them
from pursuing a major or career in these fields, the most
common answer was career goals (6), while high school com-
puter courses, a family member, and extra-curricular high
school activity were next, each with 3 responses.

The primary factors positively contributing to their view
of the opportunity for women to succeed in technical careers
were the POWER program (16), high school teacher/advisor

2Numbers in parentheses indicate the number of such re-
sponses.



(9), and influence of a family member (9). The primary fac-
tors negatively contributing to their view of the opportu-
nity for women to succeed in technical careers were popular
media (5), high school computer courses (4), influence of a
family member (3), and friends (3).

Confidence. When asked to what extent their partici-
pation in the POWER program improved their confidence
in their technical ability, 41% said “a lot” and 48% said
“some”, while 12% said very little to not at all. About 70%
indicated that their participation improved their confidence
some or a lot in their overall ability to be successful.

The primary factors that positively contributed to the
participant’s confidence in achieving their career goals were
influence of a family member (13), POWER program (12),
high school teacher/advisor (12), and friends (12). The pri-
mary factors that negatively contributed to the participant’s
confidence in achieving their career goals were influence of
popular media (5), a family member (3), and high school
computer courses (2). Both teaching assistants said that
the program helped to increase their confidence in their
technical ability. One teaching assistant also said that it
significantly helped them in learning how to communicate
effectively, take initiative, and gain leadership skills.

Decision making. In decisions made during the 2 years
since their involvement in the program, 70% of the partici-
pants said that the program had a positive impact on tak-
ing subsequent mathematics or computer science courses.
When asked what kind of impact the program had on their
interest in pursuing a career in a technical or scientific field,
the results were 24% significantly increased interest, 35%
increased their interest, 17% had no impact, 12% somewhat
decreased their interest. Both teaching assistants responded
that the program increased their interest in pursuing either
a technical or technical education career, and also in partic-
ipating in similar programs in the future.

4. LESSONS LEARNED
The combination of a small group in a lab setting, collab-

orative group projects, project presentations, minilecture-
activity format, undergraduate female role models and fac-
ulty, and animated speakers in fields that teens can relate to
all received good positive feedback and were shown by the
surveys to have a positive impact on the participants’ per-
ceptions, self confidence, and interest in pursuing technical
careers. The perception of the work being challenging, but
doable, indicates that even the girls with no prior experience
were able to feel confident about their ability to grasp the
computer science concepts in this environment.

The focus on web programming provided a way to present
computer science and programming concepts, with an inter-
esting and fun twist that the girls could relate to easily from
their daily use of the internet. Projects could be very open-
ended to handle the variation in prior knowledge and skill
level, and to allow for significant creativity. The large vari-
ation in backgrounds was actually a positive aspect as the
more knowledgeable girls could peer-teach others. We be-
lieve that the freshmen level may be too early to participate
in such a program with the older girls due to differences in
the conceptual thinking skills and maturity levels. However,
the small ratio of students to teaching assistants was the key
to being able to successfully handle the variation.

This program was designed to be a best case scenario for
raising high school girls’ self confidence in and awareness

of CS. The level of commitment by the three faculty was
quite high for the organization and teaching of the first in-
stantiation. Each faculty was responsible for planning and
teaching 2-2 1/2 weeks of the program. Shortening the pro-
gram duration and daily time period as suggested by the
participants as well as reusing much of the material would
significantly decrease this workload.

One striking pointed lesson from the evaluation concerns
the participants’ perception of the impact of high school
computer courses. These courses were indicated as the sec-
ond lowest factor (next to popular media) of the list of 10
potential factors in having a positive contribution to their
confidence in achieving their career goals, and also second
lowest (next to career goals) in positively contributing to
there view of the opportunity of women to succeed in com-
puter science. The implications of these findings on young
high school women further stresses the importance of identi-
fying programs and techniques directed toward these young
female potential computer scientists.
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