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1 Summary 

Based on interviews and surveys, we believe the master’s students at Norfolk State University 

and North Carolina A&T University present an opportunity for recruitment into R1 doctoral 

programs.
1
  This study was conducted to provide some understanding of the viability of the Dual 

Feeder Model (see Appendix, Figure 2) as related to the goals of the A4RC project.  

Below is presented the background of this small study followed by analysis of the findings as 

they specifically rate 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.  

Based on the analysis, the following recommendations are explained in Section 5: 

 Get the students engaged in research specific to their field, and specific to their interests, 

early on.  

 Publicize available funding opportunities among master’s students, even early in their 

programs.  

 Develop mentoring relationships with adviser.  

 Develop mentoring relationships with industry leaders and faculty. 

 Continue to encourage students’ interest in research.  

 Use a multi-pronged approach to creating awareness.  

 Develop awareness and plan for existing remedies for potential isolation in white-

majority institutions. 

 Find out more about students’ current work environment.  

We understand that the PIs 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. 

                                                 

1
 The study presented here was conducted only with these two universities and we therefore cannot comment on 

whether they can be generalized to Jackson State’s master’s students. We would be happy to conduct a similar study 

at Jackson State.  
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2 Master’s: Brief Overview, Data, and Biographical Information 

We conducted interviews and surveys with master’s students’ to identify their current intentions, 

perceptions, and possible misconceptions with respect to pursuing a doctoral 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 the viability of the Dual Feeder Model (see Appendix, Figure 2) as related to 

the goals of the A4RC project. Therefore, critical information for this project is an understanding 

of how to get master’s students into R1s. It is noteworthy that this report is formative rather than 

summative.
2
 

 

Interviews allowed us to identify the issues and perceptions for a small set of respondents and 

then use these to develop a survey for administration to a larger group. The larger respondent 

group provides insight into the generalizability of the interview findings. 

 

The survey elicited students’ knowledge and beliefs with respect to their reasons for pursuing a 

master’s degree, funding for the degree, knowledge about research and research careers, and 

their intentions to pursue or not to pursue a research career and Ph.D. Ten first-year master’s 

degree students in CS from Norfolk State and 17 from North Carolina A&T responded to the 

survey and six students from Norfolk State and North Carolina A&T participated in individual 

phone interviews. Within this group, 31 percent worked part time as teaching or research 

assistant on campus; 8 percent worked full time and attend school (1-20+ hours a week); 8 

percent worked part time and attend school (1-20+ hours a week); and, 53 percent were full time 

students, i.e., perceived being a student as their full time job. 

 

Table 1 shows that, by far, the majority (78%) of respondents were from undergraduate computer 

science programs; thus, from this fact, we infer that they had enough exposure to their field that 

would suffice for them to identify at least one topic of interest. 

 

Table 1: Undergraduate Majors 

Computer science 78% 

Mathematics 4% 

Business administration: computer information 4% 

Biology 4% 

Electrical engineering 4% 

Computer engineering 4% 

Business: management information 4% 

Note: The numbers have been rounded, thus the total is above 100%. 

                                                 
2
 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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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 (1-2), 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. For a model exemplifying this effort, see Appendix, Figure 2. 

Results from the 27 students surveyed show that 59 percent were considering pursuing a Ph.D. in 

computer science while 37 percent were not considering pursuing a Ph.D. in computer science 

(see Appendix, Table 3); and, 59 percent projected their enrollment into the Ph.D. to be 

immediately after completion of their master’s degree and 41 percent for after working for a few 

years (see Appendix, Table 6). Of these students, 89 percent of the responses demonstrated that 

students’ were pursuing a master’s degree primarily to gain more specific knowledge in their 

field; the second highest interest, i.e., 78 percent, was in learning about more CS topics; the third 

highest, i.e., 44 percent, was in conducting research; and, only a total of 30 percent of the 

responses linked seeking a master’s degree to a job-related reason (see Appendix, Table 7). The 

data seem to suggest that most students are in the program for academic reasons, which is a 

good conduit for our potential conclusion that it is highly likely that these students will pursue a 

Ph.D.; this can be supported by the fact that the majority are aiming at an academic faculty 

career (see Table 2). Furthermore, the data suggest that students have already identified topics of 

interest to them within their field that could perhaps serve as a hook into research careers. 

 

Figure 1 shows that, in regards to intention to pursue a Ph.D., students who did not intended to 

pursue a Ph.D. were more likely to have not participated in research as undergraduates than those 

intending to pursue a Ph.D.; students who did not intended to pursue a Ph.D. were more likely to 

have taken a class that had a research component than those intending to pursue a Ph.D.; students 

intending to pursue a Ph.D. were more likely to have been research assistants for a professor than 

those who did not intend to pursue a Ph.D.; and, students intending to pursue a Ph.D. were more 

likely to have completed undergraduate thesis based on research than those not intending to 

pursue a Ph.D.. This data suggests that participation in research as undergraduate, being a 

research assistant to a professor, and completing undergraduate thesis based on research have a 

positive influence on students’ intention to pursue a Ph.D.. 
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Figure 1: Research Type as Undergraduate/Considering Ph.D.3 

 
 

Table 8 (see Appendix) shows that finances constituted the most influential factor that prevented 

potential enrolment in Ph.D.; amongst all factors, lack of funding was the highest ranking factor 

at 52 percent, the second highest ranking factor was work opportunity after master’s degree at 41 

percent, and the time it will take to get a regular job ranked fourth at 22 percent. 

 

Most students reported being funded through teaching assistantships and research assistantships 

(48% respectively); these were followed by fellowships/grants (41%), loans (30%), and personal 

finances (18%). None of the students reported funding from employer. The fact that students rely 

on teaching assistantships, research assistantships, fellowships, loans, and personal finances to 

fund their studies confirm that lack of funding is indeed the primary preventer of potential 

enrolment in Ph.D. (note that only 18% are able to support themselves, yet this may imply a 

tremendous sacrifice from some within this group); thus, availability of funding through 

assistantships, fellowships/grants, and employer-sponsored scholarships constitutes a key 

incentive for students’ enrollment in a Ph.D. program. 

 

Table 5 (see Appendix) shows that most students (70%) understood the difference between a 

Ph.D. and a master’s program to be based on the amount of research involved, with the former 

involving more research. Moreover, the data show that there are more students required to 

complete a project (46%) at the end of their degree than there are those required a thesis (42%) 

or exam (12%); and, students are very likely to take a research methods course offered by their 

department (48%). (See Appendix, Table 10 and Table 11, respectively). 

 

                                                 
3
 ANOVA results show (see Appendix, Table 4) that, in regards to intention to pursue a Ph.D., there was significant 

difference between students who did not participate in research as undergraduates and those who did, F(2,24) = 3.7, 

p≤.05; there was no significant difference between students who had taken a class that had research component and 

those who had not taken one, F(2,24) = .34, p>.05; there was significant difference between students who had been 

research assistants for professors and those who had not, F(2,24) = 3.8, p≤.05; and, there was no significant 

difference between students who completed thesis based on research than those who did not, F(2,24) = .34, p>.05. 
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Table 9 (see Appendix) shows that most students (63%) reported to have a family member who 

sought or is seeking a graduate degree; of the 63 percent, 11 percent had a brother, 11 percent a 

cousin, and seven percent a father, and only four percent reported to have a sister. Overall, an 

overwhelming majority of the students (90%) reported that their family is very supportive of their 

pursuing a graduate degree. 

 

Table 13 (see Appendix B) shows that 52 percent of the students reported to have a faculty 

adviser or mentor while 41 percent reported to not have one. Of these students, 48 percent 

reported to have been encouraged by mentor or adviser to pursue Ph.D. and 44 percent were not. 

Most students have someone, besides their mentor or adviser, to talk to about Ph.D. programs, 

career opportunities for Ph.D. degree holders, and learning about the application process for 

Ph.D. programs. The data suggests that more work needs to be done in regards to building 

connectedness between faculty, particularly adviser, and students. 

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 2 shows that there is a higher disposition for students to pursue an academic faculty 

career (48%) than pursuing career in industry (44%). Research career ranks as third highest 

disposition (37%). This is a good tendency since it provides a fertile ground for the work of 

facilitating academic faculty careers. Also, given their understanding of a Ph.D. as involving 

more research than a master’s, their disposition to pursue academic faculty research could be 

tied to their interest in research within academia rather than research per se. 

 

Table 2: Projected Career Choice after Completion of Ph.D. 

Teaching at the university level 48% 

Career in industry 44% 

Research career 37% 

Other 7% 

Note: Respondents could check all that applied. Percentages are calculated separately for each 

item, i.e., each item is considered as a separate question. 
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SUMMARY 
 

 Master’s students who participated in research as undergraduates, been a research 
assistant to a professor, and completed an undergraduate thesis based on research are 
more likely to pursue a Ph.D. 

 
o There was significant difference between students who did not participate in 

research as undergraduates and those who did, F(2,24) = 3.7, pÒ.05 
o There was significant difference between students who had been research 

assistants for professors and those who had not, F(2,24) = 3.8, pÒ.05 
 

 Lack of funding is the primary barrier to potential enrolment in a Ph.D. program. 
 

 An overwhelming majority of the students (90%) reported that their family is very 
supportive of their pursuing a graduate degree 

 

 More work needs to be done in regards to building connectedness between faculty, 
particularly adviser, and students. 

 

 There is a higher disposition for students to pursue an academic faculty career (48%) 
than pursuing career in industry (44%) 

 

 Given their understanding of a Ph.D. as involving more research than a master’s, 
students’ disposition to pursue academic faculty research could be tied to their interest in 
research within academia rather than research per se. 

 

 

5 Recommendations 

We recommend the following: 

 Get the students engaged in research specific to their field, and specific to their 

interests, early on.  

o The master’s students surveyed returned to the university because they had a 

significant interest in their field (89% wanted to gain more knowledge about a 

specific CS subject area before seeking a job; 78% were interested in learning 

more about CS topics – see Table 1). This suggests at the beginning of a master’s 

program the students have some notion of specific areas w/in their discipline that 

they want to know more about. If research methodologies can be incorporated 

into their “hot topics” it might be a “hook” for them. In addition,  and make the 

notion of “research” possibly less daunting (44% indicated they had had NO 

exposure to research as undergraduates). 

o The fact that most students are in the program for academic reasons rather than 

for money suggests that it is highly likely that these students would pursue a 

Ph.D. if they had more information about research careers; also, this can be 

supported by the fact that the majority are aiming at an academic faculty career. 
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o Make research the foundation for projects. Since most students are required to 

complete a project at the end of their program, students should be encouraged to 

conduct research for group or individual projects as they are for their thesis. 

 Publicize available funding opportunities among masterôs students, even early in 
their programs. Students were unaware that most PhD programs are funded. 

 Develop mentoring relationships with adviser. The data suggests that more work needs 

to be done in regards to building connectedness between faculty, particularly adviser, and 

students. In particular, we recommend that the master’s students be made aware of what 

pods are doing and we recommend finding ways of connecting them with R1 research 

during the summer. 

 Develop mentoring relationships with industry leaders and faculty that allow students 

to see real-life applications of potential research topics.  Interview respondents indicated 

a strong interest in seeing tangible results of their work. One way of accomplishing this 

with minimum effort is by encouraging students to seek mentors in research labs in 

industry and government through Mentornet. 

 Continue to encourage studentsô interest in research. There is a higher disposition for 

students to pursue an academic faculty career (48%) than pursuing career in industry 

(44%). Dr. Dozier at NCA&T has incorporated materials from the research course 

developed at Virginia Tech into a master’s seminar. In addition, bright students can be 

personally advised to pursue research careers. Some current graduate students at Norfolk 

State and NCA&T have been motivated by their professors, but would not have otherwise 

known about research or believed that they could pursue such a career. 

 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. 

 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. This alliance will furnish 

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. 

 Find out more about studentsô current work environment. (48% of surveyed students 

indicated they were presently employed). There may be particulars to CS work that are a 

barrier to a doctoral education. 
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Appendix: Selected Tabular Data 

 

Table 3: Considering Pursuing a Ph.D. in Computer Science 

Yes 59% 

No 37% 

Undecided 4% 

 

Table 4: ANOVA: Research Type as Undergraduate/Intention to Pursue Ph.D. 

Descriptives

10 .70 .48 .15 .35 1.05 0 1

16 .25 .45 .11 1.17E-02 .49 0 1

1 1.00 . . . . 1 1

27 .44 .51 9.75E-02 .24 .64 0 1

10 .30 .48 .15 -4.56E-02 .65 0 1

16 .19 .40 .10 -2.73E-02 .40 0 1

1 .00 . . . . 0 0

27 .22 .42 8.15E-02 5.46E-02 .39 0 1

10 .00 .00 .00 .00 .00 0 0

16 .44 .51 .13 .16 .71 0 1

1 .00 . . . . 0 0

27 .26 .45 8.59E-02 8.26E-02 .44 0 1

10 .00 .00 .00 .00 .00 0 0

15 .20 .41 .11 -2.93E-02 .43 0 1

1 .00 . . . . 0 0

26 .12 .33 6.39E-02 -1.62E-02 .25 0 1

0

yes

not decided

Total

0

yes

not decided

Total

0

yes

not decided

Total

0

yes

not decided

Total

Did not participate in

research as

undergraduate

(research type as an

undergraduate)

Class that had research

component (research

type as an

undergraduate)

Was a research

assistant for a professor

(research type as an

undergraduate)

Completed

undergraduate thesis

based on research

(research type as an

undergraduate)

N Mean

Std.

Deviation Std. Error

Lower

Bound

Upper

Bound

95% Confidence

Interval for Mean

Minimum Maximum

 
 



 

[Type text] 

 

 

ANOVA

1.567 2 .783 3.686 .040

5.100 24 .213

6.667 26

.129 2 6.458E-02 .342 .714

4.538 24 .189

4.667 26

1.248 2 .624 3.802 .037

3.937 24 .164

5.185 26

.254 2 .127 1.216 .315

2.400 23 .104

2.654 25

Between Groups

Within Groups

Total

Between Groups

Within Groups

Total

Between Groups

Within Groups

Total

Between Groups

Within Groups

Total

Did not participate in

research as

undergraduate

(research type as an

undergraduate)

Class that had research

component (research

type as an

undergraduate)

Was a research

assistant for a professor

(research type as an

undergraduate)

Completed

undergraduate thesis

based on research

(research type as an

undergraduate)

Sum of

Squares df

Mean

Square F Sig.

 

 

Table 5: Perceived Difference between Ph.D. and Master’s Degree 

Ph.D. involves more research 70% 

Ph.D. requires having a very specific topic to study 26% 

I don't really know 19% 

Ph.D. requires teaching 15% 

Note: Respondents could check all that applied. Percentages are calculated separately for each 

item, i.e., each item is considered as a separate question. 

 

Table 6: Projected Enrollment in PhD Program 

Directly after my master's degree 59% 
After working for a few years 41% 

 

Table 7: Main Reason for Seeking Master's Degree: Affirmative Responses 

I wanted to gain more knowledge about a specific CS subject area 

before seeking job 

89% 

I was interested in learning more about CS topics 78% 

I am/was interested in conducting research 44% 

The jobs of interest to me require a master's degree or higher 19% 

There was a lack of jobs available after finishing my undergraduate 

degree 

11% 

My company encouraged me to get a master's degree 0% 

Note: Respondents could check all that applied. Percentages are calculated separately for each 

item, i.e., each item is considered as a separate question. 
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Table 8: Factors that Prevented Potential Enrolment in Ph.D. 

Lack of funding 52% 

Work opportunities after master's degree 41% 

No interest in teaching 27% 

Too long till I will have a "regular" job 22% 

Knowledge about the application process 11% 

No interest in conducting research 4% 

My family does not think it's a good idea 0% 

Note: Respondents could check all that applied. Percentages are calculated separately for each 

item, i.e., each item is considered as a separate question. 

 

Table 9: Family Members who Sought/Are Seeking Graduate Degrees 

Yes 63% 
No 37% 

Who? Please specify 
Brother 11% 
Cousin 11% 
Father 7% 
aunt cousin mother 4% 
brother cousin 4% 
father mother 4% 
multiple family members 4% 
Sister 4% 
sister, uncle, cousin 4% 

 

Table 10: Requirement at the End of Degree 

Project (e.g., capstone project) 46% 
Thesis 42% 
Exam 12% 

 

Table 11: Likelihood to Take a Research Methods Course offered by Department 

Very likely 48% 
Somewhat likely 33% 
Extremely likely 19% 

 

Table 12: Funding Source (affirmative responses) 

Teaching assistantship 48% 
Research assistantship 48% 
Fellowship/Grant 41% 
Loans 30% 
Personal finances 18% 
My employer 0% 
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Table 13: Advising/Support System 

Do you have a faculty adviser/mentor 

Yes 52% 

No 41% 

Has your faculty m entor/adviser encouraged you to pursue a PhD?  

Yes 48% 

No 44% 

Besides your mentor/adviser, do you have someone you can talk to about PhD programs, career 
opportunities for PhDs, and learning about the application process for PhD programs?  

No 22% 

Yes 56% 

Note: Only valid percent for “yes” and “no” are shown on this table (i.e., missing values and 

“don’t know” answers were not included. 
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Figure 2: Dual Feeder Model4 
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4
 Available: http://www.a4rc.org/pages/alliance-research-model/dual-feeder-model.php 


