Journal of Information Technology Education Volume 9, 2010

Unlocking the Barriers to Women and Minorities
in Computer Science and Information Systems
Studies: Results from a Multi-Methodolical Study
Conducted at Two Minority Serving Institutions

Nicole Buzzetto-More and Ojiabo Ukoha Narendra Rustagi

University of Maryland Eastern Shore, Howard University,
Princess Anne, MD, USA Washington, DC, USA
Nabuzzetto-more@umes.edu; nkrustagi@yahoo.com

oukoha@umes.edu

Executive Summary

The under representation of women and minorities in undergraduate computer science and infor-
mation systems programs is a pervasive and persistent problem in the United States. Needed is a
better understanding of the background and psychosocial factors that attract, or repel, minority
students from computing disciplines. An examination of these factors is the focus of this multi-
methodological study that has been conducted over three phases with three separate populations.

During phase 1, a survey was administered to students, who were non computer science or infor-
mation systems majors, enrolled in computer applications courses at both a public and a private
Historically Black Universities located in Maryland. The purpose was to examine whether a cor-
relation existed between institutional type and access, education, counseling, and exposure to
computing and/or information systems. Analysis of the data found that the participating students
came to college with little information about computer science (CS) and information systems (IS)
as fields of study. However, a significant disparity was found when institutional type was consid-
ered. According to the findings the students attending the private minority-serving institution re-
ported greater access to technology, skill levels, and computing studies prior to entering college.

In the second phase of the study, a satisfaction survey was administered, to students majoring in
computer science at the public Historically Black University. The purpose was to examine the
pre-college preparedness of minority students and whether differences would exist between the
responses of the male and female participants. The respondents reported that they did not come to
college with the adequate programming skills and/or prior training to succeed as a CS major, with
females found to be less prepared than
males.
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success, and retention of underrepresented students in CS and IS majors.

Keywords: HBCU, Minority Learners, Females in Information Technology, Under-Represented
Groups in IT

Literature Review

It is projected that from 2008 to 2016 there will be a 29% increase in workforce demands for
computer system analysts, a 37% increase in demand for jobs for database administrators, and a
38% increase in the availability of jobs for software engineers (U.S. Department of Labor, 2005).
Despite increasing demands, women and minorities remain underrepresented in computing fields.
This has become a cause for significant concern echoed by a study of corporate executives (De-
los, 2008) that found that the lack of minorities and women in computing professions is causing a
talent deficit. The executives surveyed blamed the pre-college school system for contributing to
the low representation of women and minorities in science and technology fields by not exposing
learners to computing through course offerings and/or career counseling.

Furthermore, Young (2004) reported that our perception of student computer skills may be in-
flated. Young’s charge was echoed by Wallace and Clariana (2005) who found that incoming col-
lege students lack the necessary computer knowledge, skills, and abilities to pursue undergraduate
degree programs that are dependent on strong computing skills.

The National Science Foundation (NSF) examined the population of students who earned com-
puting and/or technology degrees in 2005. According to the NSF (Chute, 2009), only 25% of the
2005 graduates nationwide were women while 75% were men. When race was considered, only
10% of the 2005 graduates were Black.

Further, the enrollment of underrepresented groups in CS and IS programs continues to decline at
a significant rate (Clinging, 2006). Clinging (2006) explains that this is influenced by a bias
where low expectations foster diminished confidence and reduced success for women and minori-
ties considering and/or attempting to study computing.

Compounding the problem is the lack of technology professionals acting as role models and lim-
ited exposure to computing professions. Chute (2009) explained that female and minority stu-
dents who have not been exposed to family members who are successful in technology-related
fields are unlikely to be scheduled for math or computer science classes in high school. This was
echoed at a 2005 conference held by the NSF (National Science Foundation [NSF], 2005) that
reported that many current science, technology, engineering, and math (STEM) professionals had
family connections or other points of contact in STEM fields that helped to influence and support
their decision to select and persist in STEM studies. The result is that underrepresented minority
learners who lack family connections and other points of contact are at a disadvantage due to the
lack of role models and support.

The digital divide remains a significant concern in the United States, with race/ ethnicity, income
level, and education contributing to inequalities with the use of computers and reliable and expe-
dient access to the internet (Morgan & VanLegen, 2005). Sax, Ceja, and Teranishi (2001) con-
ducted a nationwide survey of college freshmen and found that level of technological prepared-
ness varied significantly by race, class, and academic background. They explained that these
technological disparities are a hindrance to students’ academic success. Further, a 2007 study of
748 freshmen students at two public HBCUs, (Buzzetto-More & Sweat-Guy, 2007) found that
while the number of students having studied computers had grown it was still significantly lower
than what had been reported in the studies conducted at majority serving institutions.

Another problem is that when female and minority students arrive on college campuses they find
a lack of women and minority faculty in STEM areas. Between 2002 and 2007, the number of
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underrepresented faculty in the top 100 departments for science and engineering increased by on-
ly 0.5 percent rising to 5 percent (Nealy, 2007). Nealy explains that “Underrepresented minori-
ties are projected to constitute almost 32 percent of the American population by 2020; therefore,
proactive steps should be taken now in order to insure that the proportionate inclusion of such a
large part of the population in science and engineering, throughout all levels of academia,” (Nea-
ly, 2007, p. 1).

The American Association for the Advancement of Science (AAAS) has stressed the urgency of
the situation by releasing a call to action for Congress to continue to put policies in place that help
to increase participation among underrepresented groups in STEM (Nealy, 2007). The AAAS
explains that a failure to remedy the situation will prove injurious for American innovation.

The Commission on the Advancement of Women and Minorities in Science, Engineering, and
Technology (Lazowska, 1999) made recommendations to introduce programs that are focused on
increasing minority participation in computing that include:

e professional development and mentoring programs;

e programs to educate women and minorities about computer science and to recruit them to
the field and remedy limited exposure to computing in grade school and high school;

e anational campaign to change the image of computer scientists and engineers to address
the negative impact of stereotypes; and

e collection of better data on the status of women and minorities in computer science.

One mechanism that has been introduced to meet the needs of under-prepared incoming college
students is residential summer bridge programs that have been created and primarily, but not ex-
clusively, prepare under-represented students for success in STEM majors. Customarily, they are
focused on building mathematics, computing, time management, and study skills in order to in-
crease a student’s likelihood to persist through graduation in STEM majors. Their efficacy has
been supported by a number of research studies (Ami, 2001; Orama, 2002; University of Califor-
nia Santa Cruz Basking College of Engineering, 2005) that have found that they are successful in
increasing student retention and success.

The National Science Foundation is one agency that aggressively supports efforts to increase di-
versity in STEM disciplines by providing grants to Historically Black Colleges and Universities
(HBCUs) on the undergraduate and graduate level. This has served as a call to action to HBCUs
to develop programs and conduct research designed to address the lack of women and minorities
in STEM. Further, the NSF has outlined specific research topics that must be explored. Among
these topics are research on the social and psychological factors that contribute to individual
choices to study a STEM discipline and research on practices in such areas as recruitment and
retention.

Background

Founded in 1886, the University of Maryland Eastern Shore (UMES) is a Historically Black,
1890 land grant institution. It is a member of the University system of the State of Maryland, the
U.S. state with the highest population of African Americans. UMES primarily serves first genera-
tion, low income, and minority learners. The student population is approximately 4500, with a
student body that is approximately 78% African-American, 9.6% white, 1.4% Hispanic, and 11%
international, primarily coming from the continent of Africa and/or from the Caribbean region.
The gender distribution of the University is 64% female and 36% male. The freshmen-to-
sophomore retention rate is 71%, and the graduation rate is 41%. The average GPA of the fall
2007 freshmen class was a 2.75, and the average combined math and verbal SAT score was an
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817. The school was ranked 31* among HBCUs in 2009 and in-state tuition was $6082 for the
2009-2010 academic year. Finally, the acceptance rate for applying students is 62.4% with the
majority of students coming from the Mid-Atlantic region.

Founded in 1867, and located in Washington, D.C., Howard University is the only Historically
Black University among 151 institutions that holds the Carnegie Doctoral/Research extensive
classification. As the oldest HBCU, and the number one producer of African American Ph.D.s in
the nation, Howard is considered by most to be the most prestigious HBCU. The student popula-
tion is approximately 10,000 with 7,000 enrolled in undergraduate degree programs. The under-
graduate tuition rate for 2009-2010 was $16,075 and the mean combined math and verbal SAT
score of the 2009 incoming freshmen class was 1082. Approximately, half of Howard’s students
come from the Mid-Atlantic region.

Methodology

A multi-methodological approach was taken during this study with two separate populations be-
ing considered. Additionally, the study was divided into three distinct phases.

During phase 1, a survey designed to measure student experience and level of comfort with com-
puting, computer science, and computer information systems was administered, via an online sur-
vey tool, to 310 students who were non CS or IS majors, enrolled in computer applications
courses at two Historically Black Universities. The data was entered into SPSS and examined
with respect to three hypotheses. The first and second hypotheses considered the impact of insti-
tutional type.

h1: Students attending a private minority-serving institution are more likely to come to
college having previously studied computing then students enrolled at a public minority-
serving institution.

h2: Students attending a private minority-serving institution have greater ownership of,
and access to, technology.

The third hypothesis considered guidance and advisement.

h3: Minority students are unlikely to be counseled about computer related majors prior to
college.

In the second phase of the study, a survey was administered, using the same online survey me-
chanism, to 52 students majoring in computer science at the public HBCU. The goal was to ex-
amine pre-college preparedness and overall satisfaction with respect to computing as a discipline.
Additionally, male and female responses were compared. The data was examined with respect to
a two hypotheses that considered the preparedness of minority CS students.

h4: Females attending a minority-serving institution are less likely to have received expo-
sure to, and counseling about, computing than males.

h5: Students attending a minority serving institution do not come to college prepared for
success as a computing major.

Finally, in the third phase of the study a focus group was held with 15 CS students. The goal was
to gather suggestions for increasing the enrollment and retention of underrepresented students in
CS and IS majors.
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Findings

Phase 1

The survey was taken by 310 students. The number of respondents from UMES (233) exceeded
the number of respondents from Howard University (79). Additionally, there were slightly more
female respondents (57%) then male respondents (48%). These results are typical of HBCUs
where the enrollment of females traditionally and consistently exceeds that of males.

The most common college major reported was business (accounting, marketing, administration,
international business, insurance, or finance) which represented 66% of the respondents. The full
distribution of majors is represented in Table 1.

Table 1: Distribution By Major

Business (Accounting, Marketing, Administration, 204 66%
International Business, Insurance, or Finance)

Computer Science 5 2%
Information Systems 0 0%
Math/Engineering 3 1%
Natural or Health Science Related 21 7%
Fine Arts/English/Communications 5 2%
Criminal Justice/Sociology/Psychology/Education 35 11%
other not listed 36 12%
Total 310 100%

Studies have shown that level of technological preparedness varies significantly by race and eco-
nomic status (Sax, et al., 2001). As a result, prior experience studying computing was considered.
Most students (67%) said that they studied computers in middle school. When the colleges were
compared, however, students at Howard were more likely to say that they studied computers in
middle school, at 84%, compared to the 61% reported by the UMES students. Similar results
were found when students were asked if they studied computers in high school. The average was
78% with Howard students reporting 89% and the UMES students reporting 75%. Participants
were asked to respond to the statement, “I came to college with the computer skills that I need to
succeed in college.” According to the results, most students came to college with the computer
skills that they needed to succeed (67%). When the schools were compared, the Howard students
were more likely to be in agreement that they came to college with the computer skills necessary
to in their studies (see Table 2). The comparative data was used to examine hypothesis 1 and the
results supported the hypothesis.

h1: Students attending a private minority-serving institution are more likely to come to
college having previously studied computing then students enrolled at a public minority-
serving institution.
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Table 2: Prior Computing Education

Did you study computers in middle school?

UMES Howard COMBINED
Yes 139 61% 66 84% 205 67%
No 88 39% 13 16% 101 33%
Total 227 100% 79 100% 306 100%
Did you study computers in high school?

UMES Howard COMBINED
Yes 174 75% 70 89% 244 78%
No 58 25% 9 11% 67 22%
Total 232 100% 79 100% 311 100%

I came to college with the computer skills that I need to succeed in college.

UMES Howard COMBINED
Strongly Disagree 6 3% 0 0% 6 2%
Disagree 25 11% 5 6% 30 10%
Neutral/Undecided | 54 23% 10 13% 64 21%
Agree 86 37% 38 50% 124 40%
Strongly Agree 60 26% 24 31% 84 27%
Total 231 100% 77 100% 308 100%

Computer ownership was examined. Students were asked if they had a computer at home during
middle school. While most said yes (77%), there was a significant difference between the two
schools. Students were also asked if they had a computer at home during high school. Most said
yes (77%); however, there was a significant difference between the two schools (see Table 3).

Table 3: Computer Ownership During Childhood

Did you have a computer at home during middle school?

UMES Howard COMBINED
Yes 164 71% 76 96% 240 77%
No 68 29% 3 4% 71 23%
Total 232 100% 79 100% 311 100%
Did you have a computer at home during high school?

UMES Howard COMBINED
Yes 200 88% 74 94% 274 90%
No 27 12% 5 6% 32 10%
Total 227 100% 79 100% 306 100%
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All Howard University respondents (100%) said that they had internet access at their
home/primary residence compared to the 91% reported by UMES students. Furthermore, when
asked whether they go online daily almost all (99%) of Howard students said yes compared to
85% of the UMES respondents (see Table 4).

Table 4: Internet Access and Use

Do you have internet access at your home/ residence?

UMES Howard COMBINED
Yes 212 91% 76 100% 288 94%
No 20 9% 0 0% 20 6%
Total 232 100% 76 100% 308 100%
Do you go online daily?

UMES Howard COMBINED
Yes 197 85% 78 99% 275 89%
No 34 15% 1 1% 35 11%
Total 231 100% 79 100% 310 100%

Institutional comparison with respect to the four questions represented in Tables 3 and 4 were
examined and were shown to support hypothesis 2. The analysis supported the hypothesis.

h,: Students attending a private minority serving institution have greater ownership of,
and access to, technology.

When asked to rank themselves as a computer user, most students said that they were either in-
termediate users (50%) or somewhat experienced (40%). The Howard University students indi-
cated slightly more confidence with their computer skills than did the UMES students. These re-
sults are shown in Table 5.

Table 5: Please rank yourself as a computer user:

UMES Howard COMBINED
Virtually A Nov-
ice 16 7% 6 8% 22 7%
Some Experience 102 44% 21 27% 123 40%
Intermediate 105 45% 50 63% 155 50%
Expert 8 3% 2 3% 10 3%
Total 231 100% 79 100% 310 100%

Both groups of students were asked how they selected their major. Gathering this information is
important when schools want to consider recruitment approaches most likely to be effective. The
most common response from the participating students was input from family (25%). All re-
sponses are represented in Table 6.
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Most students (65%) said that when applying to college they DID NOT consider a major dealing
with computers and 28% replied that they DID consider a computer related major. These results

(select all that apply)?

Table 6: How did you select your major

Input from family 25%
Input from teacher(s) 15%
Information gathered online 14%
Other, please specify 13%
Information from college cata- 10%
logs/websites

Guidance/Career Counselor at my high 9%
school

Counselor/Advisor at University 9%
Input from friends 8%
Information from books 4%

were similar across institutions and are represented in Table 7.

The students at the University of Maryland Eastern Shore were asked a follow up question to de-
termine the reasons why they did not choose to pursue computers as a field of study. The most
popular reasons cited for not studying computers were that they did not think that their computer
skills were strong enough (25%), they would not like the work (24%), they thought it would be

Table 7: Did you consider a college major dealing with computers?

UMES Howard COMBINED
Yes 64 28% 23 29% 87 28%
No 157 67% 51 65% 202 65%
Other 10 5% 4 6% 14 5%
Total 231 100% 78 100% 309 100%

too hard (22%), and/or that it would be too technical (20%) (see Table 8).
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Table 8: I considered a computer related major but did
not pursue it because (select all that apply)

My computer skills are not good enough 25%
I did not think that I would like the work 24%
I thought it would be too hard 22%
I thought it would be too technical 20%
I could not find enough information about

computer careers 14%
Computer classes are boring 11%
Other 11%
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The literature claims that women and minorities are not being counseled about computer-related

disciplines (Chute, 2009; Delos, 2008; NSF, 2005). Students at both schools, and at about the
same percentage, said that they were NOT counseled about computer related careers in high

school (73%) or when they arrived at the University (74%). These results are shown in Table 9.

Table 9: Counseling

I was counseled about computer related careers in high school

UMES Howard COMBINED
Yes 64 28% 20 26% 84 27%
No 168 72% 58 74% 226 73%
Total 232 100% 78 100% 310 100%
I was counseled about computer related careers when I arrived at this univer-
sity.

* UMES Howard COMBINED
Yes 50 22% 30 38% 80 26%
No 181 78% 48 62% 229 74%
Total 231 100% 78 100% 309 100%

The questions represented in Table 9 supported the third hypothesis considered in this study.

h;: Minority students are not counseled about computer related majors prior to college.

The UMES students were also asked follow up questions that examined their level of knowledge.

The students indicated either minimal or a lack of knowledge with respect to college majors in

CS, IS, or related disciplines. These results are indicated in Table 10.
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Table 10: Knowledge

College Major in Computer Science Careers for Computer related majors
None 59 26% None 48 21%
Minimal 107 47% Minimal 111 49%
Moderate 58 25% Moderate 61 27%
Significant 5 2% Significant 8 4%
Total 229 100% Total 228 100%
College Major in Information Systems College major in other computer related fields
None 82 36% None 63 27%
Minimal 98 43% Minimal 97 42%
Moderate 43 19% Moderate 65 28%
Significant 6 3% Significant 5 2%
Total 229 100% Total 230 100%
Difference between Computer Science and . :
. Using Computers in general

Information Systems
None 97 43% None 2 1%
Minimal 86 38% Minimal 27 12%
Moderate 41 18% Moderate 119 52%
Significant 3 1% Significant 81 35%
Total 227 100% Total 229 100%

Phase 2

In the second phase of the study, Howard University declined to participate further. An opinion
survey was administered to students majoring in computer science at the University of Maryland
Eastern Shore. The survey was administered using an online survey tool and an email was sent to
all 83 computer science majors. Fifty-two responded, a 61% response rate. Students represented
all academic years with 39% freshmen, 20% sophomore, 17% junior, and 24% seniors. There
were more male respondents (59%) than female respondents, which is almost the opposite ratio of
the larger university student population where females outnumber males. At the same time, it is
indicative of the scarcity of females in computer science majors across the nation (Clinging,
2006).

Prior experience studying computing was considered. Most students (67%) said that they studied
computers in high school. This was oddly lower than what was reported in Phase One of the
study, when the average was 78%. This may indicate that the non-CS students were more likely
to have studied computers before coming to college then students who ended up majoring in CS.
Another possibility is that CS students view the study of computers differently than non-CS ma-
jors.
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Wallace and Clariana (2005) found that students often come to college lacking the skills neces-
sary to succeed in computing majors and Buzzetto-More and Sweat-Guy (2007) found that mi-
nority-students are less likely to have studied computing before coming to college. As a result,
when the students were asked whether they had experience with computer programming before
coming to college and only 42% responded in the affirmative, the results were not surprising. Fi-
nally, about half the students (48%) said that they were counseled about computer related careers
when they arrived at the University. Table 11 presents the responses to the Yes/No questions.

Table 11: Yes/No Responses (All Students) Yes No
Did you study computers in high school? 67% 33%
Did you have experience with computer programming before college? | 42% 58%
I was counseled about computer related careers when I arrived at this | 48% 52%
university?

The literature has claimed that women face biases and low expectations with respect to comput-
ing disciplines (Clinging, 2006). As a result, the responses of the female participants were con-

sidered separately. When the questions were examined double digit differences were found. Ac-
cording to the results, women were less likely to report that they had studied computers in high

school, had experience with programming before college, and/or had been counseled about com-
puter related careers (see Table 12). These responses were used to consider the fourth hypothesis

and were found to support the hypothesis.

h4: Females students attending a minority-serving institution have less prior exposure to,

and counseling about, computing than males.

Table 12: Female Responses to Yes/No Yes No
Did you study computers in high school? 57% 43%
Did you have experience with computer programming before college? | 30% 70%
I was counseled about computer related careers when I arrived at this | 88% 62%
university?

Many people have speculated about the reasons students do not persist in computing-related ma-
jors; however, studies have failed to pose this question to students. When the participants were
asked to respond to the statement, “If you are, or have considered, switching majors please tell us
why,” the most common response was that their computer/programming skills are inadequate

(73%). Table 13 presents all of the responses expressed.
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Table 13: If you are (or have considered) switching ma-
jors please tell us why (select all that apply)

This major is too focused on programming 7%

I do not like the courses 60%
I am not satisfied with the instructors 47%
Quality of degree program 33%
I prefer information systems over computer sci-

ence 13%
Computer classes are boring 0%

The classes are too hard 20%
My computer/programming skills are not good

enough 73%
People who work in computer related careers are

strange 0%
All computer industry jobs are overseas 0%
The employment prospects are not good 0%
I do not own a good computer 7%

The participants were asked to rank their computer programming skills, with most saying they
had some experience (49%), 24% responding that they are virtually a novice, 24% considering
themselves to be intermediate programmers, and 4% considering themselves to be experts. The
responses were the same for both the male and female respondents. These results affirm what has

been found in the literature.

The students were also asked to rank their computer application skills. They indicated greater
confidence in their computer application skills than in their programming skills. The results are

shown in Figure 1.

Please rank your software (computer applications) skills:
50 %
42
40 %
36
30 %
20 %
14
10 % 8
|
0 % T T T T
Virtually A MNovice Some Experience Intermediate Expert

Figure 1: Application Skills
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Preparedness for college was explored. The students were asked whether they came to college
with the computer skills that they needed to succeed as a CS major. In response, 35%
agreed/strongly agreed, 31% expressed neutrality, and 35% either disagreed or strongly dis-
agreed. These results affirmed the literature and are shown in Figure 2. Additionally, when the
same question was asked of the female respondents, the results were almost identical. These re-
sponses supported the fifth hypothesis considered in this study.

hs: College students attending a minority serving institution do not come to college pre-
pared for success as a computing major.

| feel that | came to college with the computer skills that | need to succeed
in this major.
35 % 33
31
30 %
27
25 %
20 %
15 %
10 % 8
5 OO
2
1 1 I
0% T T T T T
Strongly Disagres Disagree Meutral/iUndecided Adree Strongly Agree

Figure 2: Preparedness

Phase 3

In the third phase of this study, a focus group was held with junior and senior computer science
students at the University of Maryland Eastern Shore. In total, there were 15 participants. Thir-
teen of the respondents were male and two were female.

The participants were asked whether they were prepared when they entered the CS program to
succeed in their classes. Four responded that they were prepared and the remaining 9 responded
that they were not prepared. When asked what could have made them more prepared the most
common response was experience studying computer programming prior to entering the univer-
sity. Other responses included: “I had no idea what to expect or how to prepare” and “I had to
take remedial math, which made me behind in my classes.”

The students were asked if they had studied programming prior to entering the CS program. Only
4 students had studied programming prior to attending college; however, 13 out of 15 students
had taken computer applications courses prior to coming to college. All of the respondents agreed
that high schools are not offering the right courses to prepare future computer science majors for
academic success.

The participants were also asked, “What can schools do to entice more girls and minority-
students into computer science majors?” There were a variety of responses which included:
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“introduce a summer program with programming and introductory math classes to be
taken by freshmen before the fall begins”,

e “add an information systems degree”,

e “have more relation to real world usage”,

e ‘“need better trained high school teachers teaching computing classes”,
e “offer more fun programs like game or Web design”,

e “more emphasis on the importance of foundations”.

Participants were asked to offer suggestions for getting more girls and minorities to become, and
remain, computer science majors. The suggestions included:

e  “visit high schools”,

o  “tell kids what CS is about”,
e “offer summer programs”,

e “require fewer math classes”,
e “work with high schools to develop courses”,
e “support students better when they get in the program”,

e “have courses available the summer before freshmen year”,
e “offer a pre-programming or a programming fundamentals classes”,

e “offer more scholarships”

Contributions and Study Limitations

This study provides research on a population that has previously not received sufficient focus.
Whereas a handful of studies have been conducted at majority institutions, this is the first study of
this size and magnitude that has been conducted at Historically Black Colleges and/or Universi-
ties. Examinations conducted at Historically Black Colleges and/or Universities are important
because the critical mass of African American college students can be found at HBCUs, which
represent less than 3% of U.S. colleges and universities but enroll 28% of all African American
college students and graduate 40% of the African Americans who earn doctorates or first profes-
sional degrees (Hubbard, 2006).

The most significant limitation of this study is that it focused solely on participants attending mi-
nority-serving institutions. It currently does not include data acquired at a majority institution for
comparison. Additionally, when conducting studies at HBCUs, because of their low enrollment
of non-Blacks, comparisons between racial groups cannot be made with validity.

Conclusions

This paper presents the results of a three phased multi-methodology study. This findings suggest
that poor advisement about CS and IS majors, a lack of experience studying computing prior to
college, and a lack of exposure to programming are a hindrance to under-represented student en-
rollment, success, and retention in CS and IS majors.

Phase 1 of the study looked at non CS/IS students enrolled in intermediate computer applications
courses at two HBCUs. The findings supported the all three hypotheses tested illustrating that
higher socio-economic status among minority learners correlates to a greater computer ownership
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and training; however, regardless of institutional type, minority students lack the proper knowl-
edge necessary to select a computing major.

h1: students attending a private minority-serving institution are more likely to come to
college having previously studied computing then students enrolled at a public minority
serving institution,

h2: students attending a private minority-serving institution have greater ownership of,
and access to, technology, and

h3: minority students are not counseled about computer related majors prior to college,

In Phase 2, a survey was administered CS majors attending a public HBCU. The findings sup-
ported the two hypotheses tested. The fist hypothesis affirmed that female students are less likely
to have exposure to computing prior to attending college and that both female and male students
attending a minority-serving institution do not come to college prepared for success.

h4: female students attending a minority-serving institution have received less exposure
to, and counseling about, computing than males.

h5: students attending a minority serving institution do not come to college prepared for
success as a computing major.

In Phase 3 of this study, a focus group was held with CS majors. The participants offered sugges-
tions for getting more females and minorities to become, and remain, CS majors. The suggestions
included: the development of partnerships between high schools and colleges for recruitment visi-
tations and course development; the introduction of pre-college preparatory programs, also re-
ferred to as bridge programs; increased scholarship opportunities; and the availability of more
academic support to students enrolled in undergraduate CS/IS programs.

The study reported in this paper is unique in its scope, focus, and population. Larger studies of
this kind need to be conducted at additional minority serving and/or female dominated institu-
tions. The information gained from these studies should be used to design and introduce more
initiatives that seek to address the under representation of women and minorities in computing.
Additionally, a better understanding of the state of computing education in American high
schools needs to be gained. As a result, the next phase of this project will examine the course of-
ferings and advising techniques in both majority and minority dominated high schools in Mary-
land and the District of Columbia.
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