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Executive Summary

This report presents an evaluation of Computer Mania Day™ (CMD), a day-long event
held in May on the campus of the University of Maryland, Baltimore County (UMBC)
since 2003 for middle-school children to introduce them to computer and technology
applications and careers. The event attracts hundreds of children each year.

The purpose of the event, which is primarily targeted to girls (typically about 85 percent
of the children are girls), is ultimately to reduce women’s under-representation in
technical careers. The idea is to attract girls to a high-energy event that is emotionally
and intellectually engaging in order to create career awareness and promote a sense of
self-efficacy in the individual attendee. The goal is for children, and particularly girls, to
leave the event with a renewed willingness to take more rigorous mathematics classes
and consider technology classes as they enter high school. In addition, in-depth programs
at the event give girls, boys, parents and teachers who attend easy access to continuing
engagement.

An online survey was sent to 2,720 children who attended between 2005 and 2008
regarding their participation in Computer Mania Day, resulting in an 11.3 percent
response rate. Of the 277 usable responses, 58 children gave permission for us to
interview them by telephone. Twenty-six (45 percent of the 58) girls were interviewed.

The findings of the online and telephone surveys indicate that years after the event,
Computer Mania Day was still exhibiting effectiveness in improving girls’ attitudes about
technology, increasing their involvement with technology, promoting their consideration
of technology-related careers, and heightening their confidence about their technology
abilities. Larger impact was associated with the number of times children attended the
event, another indication of the effectiveness of the program.
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Introduction

While women today make up nearly 50% of the workforce, according to the U.S.
Department of Labor’s Bureau of Labor Statistics, women comprised only 24.8 percent
of all workers in computer and mathematical occupations. Disaggregated, women’s
highest engagement was 29.2 percent of database administrators, and their lowest was
21.4 percent of network and computer systems administrators. Women’s status in most
engineering fields is even lower. In 2008 women represented 13.5 percent of all workers
in architecture and engineering occupations. Women’s highest representation among
engineering professions is 19.4 percent of computer hardware engineers. Of the sixteen
disaggregated engineering occupations, half of them had too few women to calculate
reliably with statistical methods.*

According to National Science Foundation (NSF) data bachelor degree conferral in
computer science for women has declined from 37% to 22% from 1985 to 2005.2 The
most recent College Board data showed that in 2007 only 17% of the students who took
the Advanced Placement Test in Computer Science A/AB were girls.

In 2006, the U.S. National Academies of Science and Engineering and the Institute of
Medicine released a report entitled “Rising above the Gathering Storm” that contained a
strong message — take action now to address the challenges of a growing global
competitiveness or be prepared for the consequences to which a shrinking science and
technology talent pool will lead.

Before girls can begin to think about a technology career, they must first be aware of the
available opportunities and be motivated to enroll in either formal or informal classes that
will prepare them for these careers. Unfortunately, the opportunities to prepare for
rigorous technology courses, and particularly IT and engineering courses, often diminish
as early as middle school when students opt in or out of challenging elective science and
mathematics courses. This creates a problem for students who develop interests late in
high school or in college and want to enter a technology career. Additionally, students
who have never been exposed to the idea of becoming technology developers or
designers may have their interests discouraged because of cultural norms.

If children, and particularly girls, are encouraged to embrace computer technology,
engineering and mathematics early in their education, they may well develop the positive
self-efficacy needed for success in information technology or engineering programs and
as a result increase their motivation for related technical careers.

1 ys. Department of Labor, Bureau of Labor Statistics. Household Data Annual Average, Table 11:
Employed persons by detailed occupation, sex, race, and Hispanic or Latino ethnicity. 2008 data.
% National Science Foundation (n.d.). Women, Minorities, and Persons with Disabilities in Science and
Engineering. Retrieved January 28, 2009, from http://www.nsf.gov/statistics/wmpd/.

% College Board (2008). AP Report to the Nation. Retrieved January 31, 2009, from:
http://professionals.collegeboard.com/profdownload/ap-report-to-the-nation-2008.pdf.
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These figures represent a concerning trend that has continued far too long and will
directly impact Northrop Grumman Corporation’s ability to remain competitive in the
years ahead in the growing, globally-competitive, technology-focused business
environment.

Computer Mania Day

Computer Mania Day began in 1995 in Howard County, Maryland, started by a group of
academics and business leaders concerned about the relative unavailability of female
technical workers in the Maryland area. It continued until 1999, and in 2003 was hosted
as a signature event by the Center for Women and Information Technology (CWIT) at the
University of Maryland, Baltimore County (UMBC).

Middle school girls in Maryland were surveyed during the initial development about the
type of computer learning environment that would appeal most to them and to suggest
names for such a program. The responses shaped Computer Mania Day: a free program
held on a Saturday in May targeting girls for participation (and also open to boys who
wanted to attend) and consisting of many hands-on science and technology sessions
conducted by successful young women with expertise in various areas of technology with
rock music playing, door prizes, and party gifts.

Over time four animé characters were developed to brand the program and make the
event more inviting. The animé characters are four culturally different middle school
girls who all attend Computer Mania Day Middle School, are best friends, and love some
aspect a technology.  Costumed mascots for each of the four girls were also added to
give the event a fun atmosphere and allow the real middle school girls to identify with a
role model that represented a diversity of cultures. Two of the animé characters were
developed as “keynote speakers” through an innovative technology system that set them
up as electronic puppets. This use of high technology to promote technology has been
highly successful in engaging the attendees and giving the event a “rock star” look and
feel.

Parents and teachers were provided separate sessions relating to child safety and the
Internet, college preparedness, and technology advancements. Prior to the introduction of
the electronic puppets, keynote speakers have included celebrities such as Sally Ride and
Brandy Chastain to deliver the message that “technology is cool for girls to develop and

design.”
Annual CM Day Event Participation
Participants 2003 2004 2005 2006 | 2007 2008 Total
Female students 286 187 578 442 477 433 2,403
Male students 0 10 56 82 110 80 338
Parents & teachers | 184 Unknown | 258 251 165 234 1,092
Total 470 197 892 775 752 747 3,833
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Support for Computer Mania Day was obtained through grants and in-kind funding from
local sponsors plus untold hours of volunteer time. Volunteer participation has increased
each year from a low of 75 to a high of 289; the coordination of volunteers was quite an
undertaking in itself.

This report presents the results of an evaluation of the effect of Computer Mania Day
(CMD) with children who attended from 2005 through 2008. The evaluation was
conducted in two ways: an online survey sent to students who attended in those years,
and an in-depth telephone survey of a sample of respondents.

Online Survey

Of the total of 2,258 children who attended the event in 2005 to 2008, we had 2,720
usable email addresses (some children or their parent provided more than one
email address). These constituted our sample. A survey was emailed to them in the
fall of 2008 using the Survey Monkey website. The numbers and responses are
shown on the next page. There were no duplicate responses.

Computer Mania Day Survey Responses by Year

CMD Year # notified # responded | % responded % boys % attended
more than once

2005 244 33 13.5% 0.9% 28.1%

2006 571 51 8.9% 21.6% 44.7%

2007 946 93 9.8% 4.3% 35.6%

2008 959 129 13.5% 3.9% 17.2%

Total 2,720 306 11.3% 7.5% 28.5

An 11.3 percent response rate is acceptable for a survey of this nature. Of the 306

responses, 277 were complete and usable for all questions. Forty-three of the 306
respondents checked the box that said they did not attend CMD. After considering that
they answered several questions about the effect of CMD on their attitudes, behavior and
career plans, the team decided to include them in this analysis for selected questions for
analysis.

Our questions concerned students’ technology-related attitudes, experience, confidence,
and life and career plans. We distinguished between girls and boys as well as students
who attended CMD once and more than once. (At least one girl attended three times.)

While some variables were significant in comparing attendance, many were not. This is
not surprising because of the following:



e Many of the attendees may already have been interested in some kind of
technology, so the shift was not strong enough to be significantly different on
some questions.

e The questions may not have been directly addressed at the event (For example, “I
can fix a computer” or “I understand how computers work,” or “I enjoy doing
research on my computer.”)

Nevertheless, the responses that were significant highlight the direct impact of the event
on changes in behaviors, attitudes, and intentions for both boys and girls.

While we have presented the boys’ responses in this report, please note that girls (at
92.5% of the sample) were the overwhelming majority of respondents. The survey
questions are reproduced in Appendix A.

Attitudes

Girls reported substantially more positive attitudes about computers as a result of
attending CMD. Fifty-three percent of the girls who attended once said their attitudes
improved, while 58 percent of girls who attended more than once agreed that their
attitudes improved. Children who attended more than once reported the most improved
attitudes.

Figure 1. Percent saying feelings changed positively as a result of CMD
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An additional 40 percent of girls who attended once and 43 percent of girls who attended
more than once said their feelings about Computer Mania Day were already positive and
did not change as a result of their attendance.

Results for girls and boys were quite similar for five of the eight attitude-related
questions. Three, however, reached statistical significance:




e | think computers are cool (p =.04). A higher percent of girls than boys “totally
agreed” (89.4% vs. 77.8%).

e [ think computers are mainly for boys (p. < 00001). A higher percent of girls
than boys “totally disagreed” (94. 4% vs.

e The accomplishments of men in computer and technology fields are
someti mes overlooked (p = .01). A higher
di sagreed” (71.9% vs. 51.1%).

Experience

As was true of their attitudes, both girls and boys reported greater experience with
computers and technology after attending Computer Mania Day. Forty-one percent of
the female respondents who attended once said they were more involved with computers
and technology as a result of attending; whereas only 27% of those who attended more
than once gave the same response. This might be explained because most participants
who attended a second time were already interested in a technology career. As might be
expected, a large proportion of girls said that their experience level with computers did
not change because they were already serious users of computers: 53% of girls who
attended once and 71% of girls who attended more than once. Nearly all girls who
attended CMD therefore reported major involvement with computers. This is consistent
with the national literature that suggests that most U.S. children today are digital natives
and use technology comfortably.

Figure 2. Percent saying involvement with computers changed positively as a result of CMD
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Two of the eight questions in the experience cluster achieved statistical significance:



e Have you taken computer or related technology classes in school? (p = .03).
56.5% of boys reported taking two or more computer classes vs. 34.8% of girls.

e Are you planning to take computer or related technology classes in the future? (p
=.04). 95.6% of boys and 80.7% of girls reported planning on taking a CS class
in the future.

While the girls’ percentages were not as high as the boys’, in both cases the respondents
indicated a strong interest in taking additional computer classes — a major goal for the
event.

Career Planning

Career planning results were excellent in terms of the goals of Computer Mania Day.
Two-thirds of girls who attended once said they were thinking of computer or technology
careers more positively as a result of attending, while half of the girls who attended more
than once agreed with that statement.

Figure 3. Percent saying computer or technology careers planned changed
positively as a result of CMD
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In addition, 29% of girls who attended once and 30% of girls who attended more than
once said that there was no change in their computer career plans because they were
already thinking positively about computer careers. No other questions in the career
cluster were statistically significant.

In summary, then, we conclude that attending Computer Mania Day was effective in
causing positive change in girls’ and boys’ thinking in terms of their attitude towards
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computers and technology, their experience or involvement level with computers and
technology, and their career planning with respect to computers and technology.
Telephone Survey

Fifty-eight of the girls who completed the online survey gave us permission to telephone
them for more information:

Telephone Call Numbers by Year of CM Attendance

CMD Year # permission to call # interviewed
2005 2 1
2006 5 3
2007 18 11
2008 33 11
Total 58 26 = 45%

Of the 26 girls we interviewed, 16 (62%) had attended Computer Mania Day once, while
10 (38%) had attended more than once. The online survey findings represent a good
snapshot of the children’s experience with the event, but we gain a deeper understanding
and appreciation of their feelings from their own words. The telephone interviews
followed a common protocol and lasted approximately ten minutes.

All the children were positive about their experience. Many were not able to recall
specifics of the day in great detail, especially those who did not attend recently, but all
had positive associations with the program. Many girls spoke of how much fun the day
was:

“The workshop leaders seemed to like computers and were enjoying themselves.
If they have so much fun, then why can’t I?” — Beverly, age 14, attended once

“My favorite part was meeting the teachers, going around the campus, learning
how technology affects people around the world, and seeing different equipment
than what’s at my school.” — Benedicte, age 16, attended once

“I learned a lot about computer animation, which | was always interested in. It
was really fun.” — Taylor, age 12, attended once

“Computer Mania Day felt like a convention, with so many people all with the
same interests. I don’t get to do things like that very often.” — Tabitha, age 16,
attended once

“I went to Computer Mania Day three times because you get to learn a lot of stuff.
| like hands-on activities — it helps me out. | liked meeting new friends. It was
cool.” — Nnena, age 15, attended three times
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“I got a goodie bag and | still use the flashlight I got. 1 still have the t-shirt.” —
Afees, age 15, attended twice

“I met a lot of cool people. It was awesome to meet people like me who have my
likes and dislikes.” & Sheridan, age 17, attended once

“It is a really fun way to learn something new. I told my friends about it and they
want to come to the next one.” — Soha, age 12, attended once

“I love computers but I thought it would be boring, but it wasn’t. I liked the
puppet. It was fun!” — Kashira, age 13, attended once

A few girls spoke specifically of the way in which attendance at Computer Mania Day
has made their lives different:

“I liked computers but thought they were too hard. Computer Mania Day made
me more sure of myself, so I’ve taken a harder computer course than | would have
before.” — Benedicte, age 16, attended twice

“It made me go to the computer to find out about computer design jobs, because
there was a woman who talked about her job in computer design. | did a project
on that.” — Unique, age 16, attended once

“I do more stuff with computers now. I like to challenge myself to see if I can fix
something that goes wrong.” & Nnena, age 15, attended three times

“When I applied to a magnet school, I applied to the one in information
technology. Computer Mania Day made a difference in my deciding.” — Afees,
age 15, attended twice.

Mentioned in many interviews was the girls’ surprise at the variety of uses to which
computers could be put and the role technology plays in their own lives:

“I learned how a computer works and what’s in it, and if you go to college you
can learn more about it.” — Shuaquia, age 12, attended once

“I think Computer Mania Day is good because you find out that there is more you
can do with computers than just use it for MySpace or Facebook, and there are
lots of jobs you can do that help people.” — Hanna, age 13, attended once

“I think it is good for girls to see everything you can do with computers beyond
just typing.” — Hannah, age 14, attended once

“Most girls just know how to get into the Internet, so learning other things is very
important.” — Kashira, age 13, attended once
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“It made me realize that technology is more complicated than I thought, and
requires a lot more knowledge and experience than | thought.” Interviewer: Is
this okay with you or is it discouraging? “It’s fine with me. It’s a challenge.” —
Felisa, age 13, attended once

These young adolescents are just beginning to think through career ideas. A
number of them had traditionally female career interests in mind such as graphic design,
art, music, and fashion design, while some had more technical interests in mind.
Computer Mania Day had the effect of revealing technical applications in many careers
of which these girls had not been aware. In some cases girls switched career plans
entirely.

“I’'m not interested in a technical career, but I am interested in technology in
whatever career I will go into.” & Kyria, age 12, attended once

“I wanted to do something with computers but I wasn’t sure what. Now | know |
want to create computer games.” —J a O Nea, age 12, attended

“I was thinking about designing clothes, but now I think I’d like a technology
career. | want to do something with aviation and GPS. | want to be able to tell
the plane where to go.” — Shuaquia, age 15, attended once

“I learned that there is way more to computers than I thought. I thought that
people who work with computers sit at the computers all day, but there are lots of
jobs where you don’t have to do that.” — Sheridan, age 17, attended once

“When I graduate, I want to work in the field of Information Technology.” —
Afees, age 15, attended once

“It made me want to be an engineer with computers. I didn’t think that before.”
0 Bria, age 15, attended once

“I want to do printing technology. I like art and computers, and it mixes well.”
0 Rebecca, age 14, attended once

“I found out some possible job opportunities at the booths for when I get older. It
was the job opportunities and the cool stuff | could do with a computer that made
me interested in a career [in technology]. I probably wouldn’t be as persuaded if I
hadn’t gone.” & Adriana, age 13, attended once

“There are a lot of careers women can get into. [ am interested in computer
graphics or being a rocket scientist. | have always liked computers, but going to
Computer Mania Day made me like them more.” — Hanna, age 13, attended
once

10
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“I don’t know what I want for a career, but it is very useful to know there are so
many options.” — Hannah, age 14, attended once

“I love computers, and since Computer Mania Day I decided I want to be a
technician.” — Soha, age 12, attended once

“I haven’t made up my mind what I want to be when I grow up, but without going
to Computer Mania Day I don’t know if I would have considered computers or
technology for a career. Now it’s a part of my thinking.” — Kit, age 14, attended
once

“Now I want to be a computer engineer or a network specialist.” — Yuri, age 13,
attended twice

Some girls had no idea that computers and technology are an issue for women. Women’s
under-representation in technology was an eye-opener for them:

“The thing I learned most was that we really do need women in technology.
Technology is key.” — Nnena, age 15, attended three times

“I didn’t think computers were for men, at least not consciously, but I realized I
did think that scientists were men.” — Tabitha, age 16, attended once

“I learned that more women need to go into technology. I was surprised to hear
that.” — Felisa, age 13, attended once

We asked the girls how important it was to hold Computer Mania Day events. They had
strong opinions about the value of their experience:

“I think Computer Mania Day is very important because it tells girls they can be
good at computers. [ have heard that men think that girls can’t be good at
computers, but that is wrong.” — Sheridan, age 17, attended twice

“Tam glad I attended!” — Afees, age 15, attended twice
“Computer Mania Day is important because it can help girls figure out what they
want to do, particularly with technology, and it can also help girls make friends

with other girls with similar interests.” — Rebecca, age 14, attended once

“I think it is important for girls to attend the event and learn about the careers that
computers provide.” d Kit, age 14, attended once

“I got a lot of information about technology from my mom. If a girl does not

have this background, it’s important that she gets to go to Computer Mania Day.”
0 Kyria, age 12, attended once

11
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“I think Computer Mania Day is important to learn about computers and how
they work. It made me love computers even more. All students should go.” —
Yuri, age 15, attended twice.

“It’s very important to have Computer Mania Day for other girls. It’s a really
good experience to be there, to learn new things.” — Benedicte, age 16,
attended twice

“Computer Mania Day matters to girls, especially if you’re not sure or have no
idea about computers or careers.” — Veronica, age 13, attended once

“It’s important for other girls to have Computer Mania Day because you have to
learn how to avoid the predators online. They’re there all day. I would like to go
back to Computer Mania Day.” — Shania, age 12, attended once

“It’s very important to have Computer Mania Day. Girls need to see that women
can make a difference. Please continue Computer Mania Day, not for me but for
other girls.” — Nnena, age 15, attended three times

“Computer Mania Day is really important to show girls’ different opportunities
and paths they can follow. Girls need role models.” — Katie, age 14, attended
twice

“It’s important for girls to have exposure to technical fields. More girls should
go to Computer Mania Day.” — Felisa, age 13, attended once

“Computer Mania Day made me see and learn things I never imagined.” — Kit,
age 14, attended once

“Computer Mania Day is very important for girls, because you can see all the cool
stuff you can do with computers and all the different jobs you can do.”
Adriana, age 13, attended once

“I want to go again. It was a great experience.” — Bria, age 15, attended once

Conclusion

Computer Mania Day was designed to introduce girls (and boys) of middle-school age to
computers and other technologies as a means of counteracting women’s significant
under-representation in the field. Over the course of the four years followed in this
evaluation, 2,258 children, most of whom were girls, were introduced to computer uses
and technology careers of which they had been mostly unaware.

Ideally, an evaluation of the effectiveness of Computer Mania Day would take place ten
years after the event in a longitudinal study, to learn about the career and life paths taken

12
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by the adults who attended as children. However, the resources required by such an
approach are prohibitive. At the other end of the spectrum, an evaluation that is the final
activity of the day, commonly utilized by many programs, is usually no more meaningful
than finding out whether the children had a good time.

The approach followed in this study is therefore a middle ground. It asked children about
their experiences from half a year to three and a half years after the event, giving them
time to reflect on the meaning and impact the event has had in their lives. It is therefore
substantially more reliable than a same-day evaluation.

As is true of every gender project the authors of this report have worked on, in one case
over three decades, it is noteworthy that a program designed primarily for girls has had a
positive impact on the boys who participated as well, in some cases an even more
positive impact than girls. This finding should put to rest any concerns that a program
designed for girls harms boys.

The findings of the online and telephones surveys indicate that years after the event,
Computer Mania Day was still exhibiting effectiveness in improving girls’ attitudes about
technology, increasing their involvement with technology, promoting their consideration
of technology-related careers, and heightening their confidence about their techical
abilities.

13
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Appendix A? Online Survey

1
2
3.
4

u

10.

11.

12.

13.

14.

15.

16.
17.

Current grade level
School name

Did you attend Computer Mania Day? (how many times)

. What career(s) are you considering for your future? Please name up to

three careers.

Have you taken computer or related technology classes in school?

What are the names of the computer or related technology classes you
have taken?

Are you planning to take computer or related technology classes in the
future?

What computer or related technology classes are you planning to take?
Have you encouraged any girls to become interested in computers and/or
technology?

Have you been involved in any computer-related activities outside of
school, such as a club or a camp or a visit to a technology place or person?
How much do you think you will use a computer as an adult outside of
work?

Did your feelings about computers and technology change as a result of
Computer Mania Day?

Did your involvement with computers and technology — how much you
use computers, or what you use them for — change as a result of
Computer Mania Day?

Did your career planning change as a result of Computer Mania Day?
How often do you usually use a computer in your school, in your home, or
anywhere else?

How often do you access the Internet at school, home, or anywhere else?
For the following statements, choose one answer that best matches how
much you agree with the statement. (Totally agree, Mostly agree, Mostly
disagree, Totally disagree)

14
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e [ think computers are cool.
e [ think computers are mainly for boys.
e | think computers are very useful i n
e Ilike computers.
e More women are needed in computer and technology fields.
e Women can be successful in computer and technology fields.
e The accomplishments of men in computer and technology fields
are sometimes overlooked.
e The accomplishments of women in computer and technology fields
are sometimes overlooked.
e Ilike using computers.
e lunderstand how computers work.
e Ifmy computer broke, I could fix it.
e [like being involved in after-school activities that have to do with
computers or technology.
e Il enjoy doing research on my own using computers and
technology.
e I would like to take more computer and technology courses.
e C(Careers in computers and technology seem exciting.
e [ think there are many options for jobs in computers and
technology.
e [think I would like a job working with computers or technology.
e lintend to pursue a career working with computers or technology.
18. What is your name?
19.1am a boy / [ am a girl
20. Last, we want to talk to some students on the phone to ask more in-depth
questions. May we call you?

21. Please provide us your telephone number and the best time to call.

15



