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1 Summary

According to survey results, we believe that the undergraduate students at Norfolk State
University, Jackson State University, and North Carolina A&T University reap strong benefits
by participating in pods and from the A4RC project, in general. The positive impact of the A4RC
project also presents a potential doorway for recruiting the HBCU undergraduates into the R1
partner graduate programs. This study was conducted to provide some understanding of actual
outcomes for undergraduates’ involved in the A4RC program. In this report, we have compared
survey results from the spring 2009 survey with selected relevant data derived from the 2008
post-summer survey (for 2008 post-survey, see Addendum).

Below is presented the background of this study followed by analysis of the findings as they
specifically relate to Goals One and Three of the original A4RC proposal. In the appendix are
presented data in tabular form for the convenience of the principal investigators. The following
recommendations, based on data analysis, are explained more fully in Section 5:

e Continue to make pods the arena of practice for students.

e Continue to get the students engaged in research specific to their field and interests, early
on.

e Make available a string of research methods courses or integrate research experiences
through the undergraduate program.

e Develop and nurture the mentoring relationships between students and their advisers.

e Develop and nurture mentoring relationships between students and faculty researching an
area of their interest.

e Use a multi-pronged approach to creating awareness about research careers and
opportunities.

e Publicize available funding opportunities among undergraduate students, even early in
their programs.

e Develop awareness and plan for existing remedies for potential isolation in white-
majority institutions.

We understand that the PlIs are more familiar with their students’ situations than we are and that
some of these recommendations are already being done. We hope that this report generates
discussion and do not intend it as prescription.
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2 Undergraduate: Brief Overview, Data, and Biographical Information

We conducted surveys with undergraduate students to determine the impact of being in a pod on
their intention to pursue a graduate degree. In the survey we attempted to capture, among other
things, students’ involvement in research activities, relationship with advisor and with graduate
students, and intention to pursue graduate degree. A goal of the evaluation of the alliance is to
provide ongoing feedback to improve implementation and permit customization according to specific
campus’ needs. This study was conducted to provide some understanding of actual outcomes for
undergrads involved in the A4RC program. Therefore, critical information for this project is an
understanding of how to get undergraduate students engaged in research and what outcomes such
activities generate. It is noteworthy that this report is formative rather than summative.'

The survey elicited students’ knowledge about research and research careers as well as their
intentions to pursue or not to pursue a master’s degree. Seventeen undergraduate students in CS
from Norfolk State and North Carolina A&T responded to the survey. Within this group, Table 1
(see Appendix) shows that 50 percent of the students were sophomore, followed by juniors at 29
percent and seniors at 21 percent, and that there were no freshmen among the respondents;

Table 2 (see Appendix) shows that 27 percent were female and 73 percent were male; and, Table
3 (see Appendix) shows that all students identify themselves as African Americans yet, of these,
seven percent identify themselves as also Native American/Alaskan Native.

3 Goal 1: Increase quantity and quality of African-American students awarded
advanced computing degrees by strengthening computing programs at
HBCUs

Description of Goal: Recruit undergraduate and master’s students into majority institutions’
graduate programs using research collaborations. Academic year “research pods” are led by
collaboration of HBCU and majority institution faculty; each pod includes faculty, graduate
students, and several HBCU undergraduates. Along with the research pod is a research course
taken by graduate and undergraduate students (video stream from Virginia Tech).
Undergraduates then attend a summer research experience at the majority faculty member’s
home institution.

3.1 Intention to pursue graduate degree

Results from the 17 students surveyed show that 67 percent are more likely to pursue a masters’
degree as a result of A4RC and 33 percent already intended to pursue a master’s degree prior to
A4RC (see Appendix, Table 4); and, 60 percent are more likely to pursue a Ph.D. as a result of
A4RC, 13 percent already intended to pursue a master’s degree prior to 4RC, and approximately
27 percent were not influenced by A4RC and maintained their lack of intention to pursue a
Ph.D.. A student commented that, “the wonderful time I had a GA Tech. made me hopeful for

' Formative evaluation (implementation based) is intended to strengthen project planning and implementation
through collection, analysis, and reporting of data to inform project planning and decisions and consultation on
research and evaluation studies of projects with similar goals and audiences. Summative evaluation (outcome based)
is intended to track progress of the project.
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applying to a R1 school.” We can infer from this data that A4RC has a positive effect on
student s’ intention.to pursue a graduate degr

While no student has taken an entrance exam, most students have taken steps towards applying
to a graduate program. 67 percent of the students have perused websites to find a graduate
program, 58 percent talked to faculty, 25 percent sought a letter of recommendation from
professor, 17 completed and submitted applications, eight percent studied for entrance exam, and
eight percent visited a campus offering their desired graduate program. Overall, we can infer that
students are proactive in regards to enrolling into graduate school. We can further infer that,
due to the relatively low number of seniors (21%), steps that are closer to actual enrolment in
graduate program (e.g., take entrance exam, study for entrance exam, and visit program
campus) ranked lower than initial steps such as those pertaining to inquiry (e.g., peruse website
and talk to faculty about graduate programs).

3.2 Participation in Research Pod

Table 7 (see Appendix) shows that most students, i.e., 95 percent, were members of a research
pod and the remaining five percent were not; Table 8 (see Appendix) shows that none of the
students surveyed took a research course during the spring semester, thus questions pertaining to
experiences tied with research course were irrelevant to respondents (see Appendix, Table 9 and
Table 10). A4RC provided students with the opportunity to participate in research-related
activities during the week. The highest ranges of hours per week were registered between six to
ten hours, at 38 percent, and 11 and 15 hours, at 31 percent (see Appendix, Table 11). Table 12
(see Appendix) shows that most students participated in pods with at least two other
undergraduate students and Table 15 (see Appendix) shows that most students, i.e., 44 percent,
participated in pods with four graduate students. The data suggests that, during the spring
semester,t he r esearch pod wa sdertoffreears bxpedeaca The '’ pri mar
implies that senior students did not take a research course during their last semester, a time in
which such a course may be needed the most since some are engaged in writing their honors
thesis or research projects.

Overall, most students reported that pods contributed to a great extent toward their ability to
conduct research (see Appendix, Table 13). For instance, 94 percent reported that pods were
helpful toward their understanding of contemporary concepts in computing; all students reported
that pods were helpful, to some extent, toward their ability to consult relevant literature; 94
percent reported them helpful toward their ability to synthesize existing research; 94 percent
reported them helpful to identify a specific question for investigation; 94 percent reported them
helpful toward designing an experiment or test a hypothesis; and, 87 percent reported them
helpful toward writing programming code for testing. Results from the 2008 post-summer survey
show that all students reported that participation in A4RC was helpful toward their
understanding of contemporary concepts in computing; all students reported that participation in
A4RC was helpful toward their ability to consult relevant literature; 82 percent reported it
helpful toward their ability to synthesize existing research; 91 percent reported it helpful to
identify a specific question for investigation; and, 82 percent reported it helpful toward writing
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programming code for testing. 7The concentration of most of the
hel pful ™ at t el studentsifolme pods 1@ ke very helpfal toward their
research ability.

3.3 Advising and Mentoring Relationships and Community Building

All students reported that their faculty advisor helps them understand the research process; all
reported that their advisor helps facilitates their contribution to projects by making tasks
manageable; 93 percent feel that are making a positive contribution to their project; and, 93
percent report that their advisor is a resource for knowledge about a research career and 87
percent report that their advisor helps them understand how to pursue a research career. (See
Appendix, Table 14). In the 2008 post-summer survey, 91 percent of the students reported that
their faculty advisor helps them understand the research process; 82 percent reported that their
advisor helps facilitates their contribution to projects by making tasks manageable; all students
reported to feel welcomed by advisor; 90 percent report that their advisor helps them understand
how to pursue a research career; and, 91 percent reported to feel comfortable talking to advisor.
These data show that there is strong relationship between students and their advisor and, from it,
we can infer that such a relationship influences students feeling about their contribution to
projects.

Table 16 (see Appendix) shows that 85 percent of the students reported that graduate students

helped them understand the research process; 72 percent reported that graduate students help to

make research tasks manageable; 85 percent reported that graduate students help them to

understand the value of attending graduate school; 56 percent reported that graduate students

help them understand how to pursue a research career; and, 77 percent claimed to feel

comfortable talking with graduate students, while 23 percent claimed to not feel comfortable

talking to graduate students. Most students, i.e., 54 percent, claimed to have worked with a

graduate student within a range of one to five hours per week; 23 percent claimed to have

worked between 11 and 15 hours per week; 15 percent claimed to have worked between six and

ten hours per week; and, eight percent claimed to have worked 15 hours or more with a graduate

student per week. Results from the 2008 post-summer survey shows that 83 percent of the

students reported that graduate students helped them understand the research process; 83 percent

reported that graduate students help to make research tasks manageable; all students reported that

graduate students made them feel welcome; all students reported that graduate students helped

them understand what a research career is like and all reported that graduate students helped

them understand how to pursue a research career; and all reported to feel comfortable talking to

graduate students. The data suggest that, overall, graduate students contribute positively to
undergraduates’ r es e &ving horeehanpme pradente guentind her ef or
pod may enrich under gr &daydsdle beheficiulewsxposethe h e x per
Students to more hours of work per week with graduate students.

As aresult of A4RC, 67 percent of the students surveyed claimed to feel like they belong to a
community of researchers; 80 percent claimed to feel comfortable in their knowledge of
computer science; 94 percent claimed to feel more confident in their understanding of research
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and what researchers do; 93 percent claimed to feel stronger commitment to finish their CS
degree; and, 87 percent claimed to feel stronger commitment to pursue a graduate degree in CS.
(see Appendix, Table 18). The 2008 post-summer survey shows that 91 percent of the students
claimed to feel like they belong to a community of researchers; 91 percent claimed to feel
comfortable in their knowledge of computer science; and, all claimed to feel more confident in
their understanding of research and what researchers do. One student in the 2008 post-summer
survey stated that, “The department (at GA Tech) felt like a family.”

4 Goal 3: Increase participation of African American students in computer
science and computer engineering academic faculty careers

Description of Goal: Facilitate academic faculty, rather than industry, careers. Through

participation in the networks of people who participate in the activities intended to accomplish

the objectives of 2 and 3, industry collaborations, the research course, and participation in

professional societies; these activities are expected to cement the identity of academic researcher

as well as provide both human and financial resources to junior faculty.

Table 19 (see Appendix) shows that, with exception of “clarify career options” where the
majority (44%) of the students reported that A4RC was moderately helpful and followed by
“moderately helpful” at 38 percent, most students found A4RC to be “very helpful” toward their
knowledge about careers, research, and graduate school. For instance, 63 percent reported that
A4RC was helpful in understanding the qualifications for acceptance to graduate school, 50
percent reported to understand the steps for applying to graduate school, 63 percent understand
the life of a graduate student, 37 percent gained knowledge about what is required to succeed in
graduate school, 69 percent developed better research skills, 43 percent gained knowledge about
selecting a research topic, 38 percent gained knowledge about selecting a graduate school, 38
percent gained knowledge about applying to graduate program, and 31 percent understand the
types of careers requiring a Ph.D..

In the post-summer survey (see Addendum), most students found A4RC “very helpful” (i.e., “a
great deal”) toward their knowledge about careers, research, and graduate school. For instance,
54 percent reported that A4RC was very helpful in clarifying career options, 45 percent reported
it very helpful in finding research opportunities; 63 percent found it very helpful to identify
fellowship opportunities; 63 percent developed “a great deal of * better research skills; 54
percent gained “a great deal of” knowledge about selecting a graduate school, 54 percent about
qualifications for applying to graduate school, 60 percent about (actually) applying to graduate
school, and 54 percent about how to succeed in graduate school.

In the spring survey, one student claimed that “this is a great program for helping students
understand the meaning of graduate school and it will boost your decision for going to graduate
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school.” Students in the 2008 post-summer praised the experience provided by A4RC as
follows:*

Meeting other students in the same field, and building my network.

The conference, seeing results

Living on campus with the SMART students and extending my education in JAVA and
also learning Python.

Working closely with Dr. Richard Fujimoto and the rest of his team from GA Tech. It
gave our team the confidence that we could accomplish our goals for the summer.

[ was able to do a great deal of networking.

The diversity of the other students and the importance of my research.

Presenting our poster at the symposium.

Seeing how computer science works in all areas of life. I had the opportunity to work
with civil eng. this summer on a Traffic Management System

The best part was meeting new people and getting to understand research and graduate
school through intelligent professors and other students.

However, like any program, A4RC has room for improvement. The following is a synopsis of
students’ perceptions (from both surveys) of what needs to improve in order for A4RC to
provide a better experience to students:

Maybe to provide a more structured time set up for how groups meet with their faculty
advisor and to encourage mixing undergrads with grad students on projects

More advertising, not sure if enough students know about this program

Ask questions... lots of them... make sure you're always getting work... if you've asked to
do things and are not getting a task... leave and go to another professor... fast

Make more and better equipment available

Introduce the student to every aspect of research available from the professors and let the
students decide.

Introduce a web based meeting system where students from different schools can meet
with professors so they can do the research they want and not be pigeon holed

Have more meetings

Have closer communication between students and the program heads from home school.

I would like to deal with the person whom I will be working with the entire year. I did not
like working with a random professor at the university.

Make sure flights are secured.

* These statements are in response to the question “What advice do you have for improving students' experiences in
A4RC?” and are presented verbatim.
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During the school year more practice on writing a paper, During the summer more social
events

Make sure each professor has a concrete and coherent plan. Make sure they can also
dedicate the amount of time necessary. Continue to allow Dr. McCrickard and Woodrow
to help lead this. They are massively important and give there all. I think that if they only
gave %50 they'd still have blown me away.

(Always) make sure the students are working on an established project that grad students
can help on. The idea should only be new if the Faculty advisor is going to be there the
entire time and the students have been prepared or can make a contribution with the
portion that is given to them.

REPORT SUMMARY |

Studentsd intention to pur su artipatingia A4RGt e
activities.

Overall, students are proactive in regards to enrolling into graduate school. For example,
we can infer from the spring 2009 survey that due to the relatively low number of seniors
(21%), steps that are closer to actual enrolment in graduate program (e.g., take entrance
exam, study for entrance exam, and visit program campus) ranked lower than initial

steps such those pertaining to inquiry (e.g., peruse website and talk to faculty about
graduate programs).

During the spring semester, the research
research experience. This implies that senior students did not take a research course
during their last semester, a time in which such a course may be needed the most since
some are engaged in writing their honors thesis or research projects.

There is strong relationship between students and their advisor and, from it, we can infer
that such a relationship influences students feeling about their contribution to their
projects.

Most students reported that pods contributed to a great extent toward their ability to
conduct research.

Graduate students contri but e arphespérienicev e | y
Therefore, having more than one graduat e
research experience. It may also be beneficial to expose the students to more hours of
work per week with graduate students.

A4RC has positive influenceon st udent sdé6 feeling of bel (
researchers, comfort in their knowledge of computer science, confidence in their
understanding of research and what researchers do, stronger commitment to finish their
CS degree, and stronger commitment to pursue a graduate degree in CS.

Most students found A4RC to be fivery hel
research, and graduate school

5 Recommendations
We recommend the following:
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e Continue to make pods the arena of practice for students who have taken the research
courses, but continue to accommodate those who have not; however, as it is with most
practice-based projects, the more prepared students come into pods, the more likely they
are to maximize their participation.

e Continue to get the students engaged in research specific to their field and interests,
early on.

e Make available a string of research methods courses or integrate research
experiences through the undergraduate program. More specifically, offer at least one
basic research course per semester during junior and senior years.

e Continue to nurture and develop new mentoring relationships between
undergraduate students with graduate students. Undergraduates usually look up to
graduate students (and the data herein confirms this), it is important to continue to nurture
this relationship and get more graduate students engaged as mentors or role models.

e Continue to nurture and develop new,mentoring relationships between students and
their advisers. Most students reported to have a good relationship with their advisors,
thus it is essential to take advantage of this positive atmosphere to maximize on student
engagement in A4RC as well as persuade other advisors to engage in better improving
relationships with their students.

e Develop and nurture mentoring relationships between students with faculty and
industry researchers researching an area of their interest. This will allow students to
see real-life applications of potential research topics. One student noted the need to
“introduce a web based meeting system where students from different schools can meet
with professors so they can do the research they want and not be pigeon holed;” one way
of accomplishing this with minimum effort is by encouraging students to seek mentors in
research labs in industry and government through Mentornet.

e Continue (that is, beyond pod) tlostealkscour ag
by leading researchers and other experts in the filed of CS as a means of bridging the
students’ world with that of everyday life (e.g., theoretical and practical, the
classroom/lab and industry, etc.)

e Use a multi-pronged approach to creating awareness. Creating posters and brochures
that clarify options related to research careers, as well as the funding issues and support
opportunities, could be used in addition to personal touch and discussion in classes. Print
materials can make abstract ideas seem more real.

e Publicize available funding opportunities among undergraduate students, even early
in their programs. Availability of funding is a great incentive for students to pursue
graduate studies.

e Develop awareness and plan for existing remedies for potential isolation in white-
majority institutions. Take advantage of relationships and connections with other BPC
alliances, such as the Empowering Leadership Alliance and STARS. ELA will furnish
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students at majority institutions with mentors, fund and promote travel to conferences
(e.g., Tapia, Hopper), and bring students into a larger national community of
underrepresented students in computing.
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Appendix: Selected Tabular Data

Table 1: Current Academic Year

Sophomore

Senior 21%

Table 2: Gender

Male 73%

Table 3: Race/Ethnicity

Latino/Hispanic 0%

East Asian (Japanese, Chinese, Korean, Viethamese, or other East Asian) 0%

Native American, Alaskan Native 7%

NB: Question allowed for multiple responses

Table4: A4RC/ I ntention to Pursue Masteros in Computi

Nothing has changed: | already intended to pursue a master's degree.

I am more likely to pursue a master's degree. 67%
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Table 5: A4RC/Intention to Pursue Ph.D. in Computing

ALLIANCE FOR ADVANCING AFRICAN AMERICAN

RESEARCHERS IN COMPUTING

Nothing has changed: | do not intend to pursue a PhD degree. 27%
Nothing has changed: | already intended to pursue a PhD degree. 13%
| am less likely to pursue a PhD degree. 0.0%
I am more likely to pursue a PhD degree. 60%
Table 6: Steps Taken Towards Applying to Graduate Program(s)

Perused web sites to find relevant programs 67%
Studied for entrance exam (e.g., GRE) 8%
Taken entrance exam 0%
Sought letter of recommendation from professor 25%
Completed and submitted application 17%
Visited graduate program campus 8%
Talked to faculty in one or more graduate programs department 58%
Table 7: Membership in Research Pod

Yes 95%
No 5%
Table 8: Research Course this Semester

Yes 0.0%
No 100.0%
Table 9: Research Course Provided Confidence about Future Experience

Disagree strongly 0%
Disagree 0%
Agree 0%
Agree strongly 0%
Don't know/Not applicable 0%

NOTE: Students did not take a research course during the spring semester
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Table 10: Research Course/Knowledge Area(s)

Contemporary
concepts in
computing

What is involved in 0% 0% 0% 0% 0%
doing research

How to read a 0% 0% 0% 0% 0%
journal article

NOTE: Students did not take a research course during the spring semester

Table 11: Hours of AARC Research-Related Activities/Week during the Academic Year

6-10 hours

16-20 hours

Table 12: Number of Other Students in Pod
1 0.0%
3 20%

Not applicable 10%
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Table 13: Hel pfulness of Pod/ Students6 Research

Understand contemporary
concepts in computing

Understand how to synthesize
existing research on a subject

Design an experiment or other 6% 18% 38% 38% 0%
way to test a hypothesis

Observe and collect data 7% 13% 27% 40% 13%
Relate results to the "bigger 13% 6% 44% 38% 0%

picture" in computing

Orally communicate the results of 6% 13% 25% 50% 6%
research projects

ADb i
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Table 14: Relationship with Advisor and Feeling of Contribution to Project

My faculty advisor helps me 0% 0% 47% 53% 0%
understand the research process

| feel that | am making a positive 0% 7% 40% 53% 0%
contribution to the project | am
working on

My faculty advisor helps me 0% 13% 60% 27% 0%
understand how to pursue a research
career

Table 15: Number of Graduate Students in Pod

1 19%

3 13%

Not applicable 6%
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Table 16: Relationship with Graduate Student(s)

The graduate student(s) helps me
understand the research process.

The graduate student(s) helps me
understand the value of attending
graduate school.

| feel comfortable talking to the 0% 23% 0% 7% 0%
graduate student(s).

Table 17: Hours per Week Working with Graduate Student(s)

6-10 hours

15+ hours 8%
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Table 18: A4RC/Belonging, CS Knowledge, Research, Completion of Degree, and

Pursuing Graduate Degree

| feel like | belong to a community of

researchers.

| feel more confident in my computer

science knowledge in general.

| feel more confident in my

understanding of research and what

researchers do.

| feel a stronger commitment to
finish my CS degree.

| feel a stronger commitment to
pursue a graduate degree in CS.

Disagree Disagree Agree
strongly

13% 7% 47%

7% 13% 47%

0% 7% 47%

0% 7% 33%

0% 14% 47%

Agree
strongly
20%
33%

47%

60%

40%

Don't know/Not
applicable

13%

0%

0%

0%

0%

Table 19: A4RC/Knowledge about Career, Research, and Graduate School

Clarify career options
Find other research opportunities

Understand the qualifications for
acceptance to graduate school

Understand the steps for
applying to graduate school

Understand the life of a graduate
student

Succeed in graduate school
Develop better research skills
Select a research topic
Select a graduate school
Apply to graduate school

Understand the types of careers
that require a PhD

Not at all
helpful

6%
0%
0%

6%

0%

6%
0%
6%
19%
19%
25%

Slightly
helpful

13%
19%
25%

13%

13%

6%

13%
25%
19%
13%
31%

Moderately

helpful
44%
38%
6%

25%

25%

31%
19%
25%
19%
13%
13%

Very
helpful

38%
38%
63%

50%

63%

37%
69%
43%
38%
38%
31%

Don't know/Not
applicable

0%
6%
6%

6%

0%

19%
0%
0%
6%
19%
0%
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Addendum: 2008 Post-Summer Survey

NOTE: For results of the 2008 post-summer survey, see attached pdf file
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