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Abstract— This “work in progress” showcases the 
methodological processes underway in Phase II of a three-part 
study. In its entirety, the study aims to (1) critically assess and 
evaluate the current research-to-practice cycle as it relates to 
participation and success of African Americans in engineering 
and computer science, and (2) set a national agenda for 
broadening the participation of African Americans in these two 
fields. Phase II of this study consists of semi-structured 
interviews with approximately 60 subject-matter experts from 
the fields of K-12 education, undergraduate education, graduate 
education, and the engineering and computing workforce. This 
paper discusses the following processes: a) participant 
recruitment, screening, and selection, as well as, b) protocol 
development and piloting. Insights about our methodological 
approaches might be useful to others developing research designs 
intended to capture the perspectives of various stakeholders 
associated with similarly complex and multifaceted issues.  
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I. INTRODUCTION  
     Addressing a nationwide issue such as broadening 
participation of in engineering and computer science is a 
complex and multifaceted exploration that requires strategic 
planning and preparation.  This paper provides a brief update 
on the progress of a federally funded, three-phase study 
focused on this issue, with a particular emphasis on the 
methodological details of Phase II.  Because engineering 
education is a relatively young field that typically borrows 
methods from other fields, few studies offer transparency 
around approaches to sampling (particularly participant 
recruitment and selection) and protocol development-- 
especially in qualitative studies. Accordingly, we are writing 
this paper to contribute to the body of literature focused on 
qualitative research methods in engineering education. The 
remainder of this paper includes an overview of the whole 
project, highlights of our progress in the first two phases, and 
detailed insights about the methods associated with the second 
of three phases. Our aim is to share this concrete example of 
how a study was designed to garner the perspectives of 
various stakeholder associated with a multifaceted issue such 
as broadening participation with the expectation that it will be 

insightful to others taking a scholarly approach to addressing 
similarly-complex challenges. 

II. OVERVIEW OF  LARGER PROJECT  
     The ultimate goal of the larger project is to develop a 
national agenda for broadening the participation of African 
Americans in engineering and computer science that is 
informed by existing scholarship, and the insights of various 
stakeholders. This study is motivated by the decline we have 
seen in the proportion of African Americans graduating with 
engineering degrees and entering the workforce--despite large 
investments, national agendas, research on this topic, and the 
efforts of many groups of people at various levels [1, 2, 3]. 
Parallel disparities exist in computer science [2]. Since many 
computer science programs are housed in colleges of 
engineering, we saw the co-existence of these two disciplines 
as the impetus for our opportunity to study the issue of 
broadening participation for this demographic in both fields.  
 

     Some engineering education researchers, business leaders, 
and government officials have suggested “systematic research 
of how we educate engineers must be the path by which we 
transform from episodic cycles of educational reform and 
move to continuous, long-lasting improvements in our 
education system” [4, p. 259, emphasis added]. Similarly, the 
Innovation Cycle of Educational Practice and Research 
depicts a cyclical and symbiotic relationship between 
educational research and practice [5]. However, the 
aforementioned disparity suggests that there is a gap between 
research and practice with regard to broadening participation 
of certain underrepresented groups in engineering and 
computer science (CS). As part of the larger study, we argue 
that now is the time to take a step back, investigate what 
existing literature says about this topic, recalibrate our strategy 
for addressing this persistent problem, and figure out what is 
pushing students away from engineering and CS. 
      

     Thus, the goal of the larger project is to develop a 
conceptual model that more accurately depicts the relationship 
between research and practice in the context of broadening 
participation, and to outline a national agenda for coordinating 
the efforts of different stakeholders committed to this effort, 
particularly as it relates to African Americans in engineering 



and CS. To achieve this goal, the larger project is organized 
into three phases designed to gather knowledge about the 
association between research and practice though 
incorporating existing literature and the perspectives of 
scholars engaged in this topic. Phase I includes conducting a 
systematic literature review (SLR) [6, 7] and Phase II includes 
conducting interviews with researchers and practitioners 
engaged in this topic across four segments (i.e., K-12, 
undergraduate education, graduate education, and the 
workforce). The project concludes with a Delphi study [8] 
during Phase III. It will lead to a consensus on the key issues, 
gaps in our understanding, significant questions, and 
breakdowns in the Innovation Cycle of Educational Practice 
and Research [5]. An Innovation Cycle for Broadening 
Participation will ultimately capture the national agenda that 
will stem from this phase.  
    

  To date, Phases I and II are well-underway. The overarching 
research question guiding the first phase of the study is: What 
is the current state of research and practice on broadening the 
participation of African Americans in engineering & computer 
science, according to scholarly literature and national 
reports? With this in mind, Phase I has included the 
development of a systematic literature map [9], an umbrella 
review of national reports related to this topic [10], and a 
series of systematic literature reviews on a variety of relevant 
topics are also in progress. Other publications include detailed 
insights about each of these activities [10, 11, 12], and other 
publications are forthcoming. The remainder of this paper is 
on Phase II.   

III. OVERVIEW OF PHASE II: RESEARCH QUESTION AND 
DESIGN 

A. Research Question 
  The following research question guides the last two phases of 
the study: How should the Innovation Cycle of Educational 
Practice and Research be modified to reflect the current state 
of the literature and a meaningful agenda for broadening 
participation of African Americans in engineering & computer 
science? The purpose of this paper to showcase the 
methodological processes underway in Phase II and provide 
an overview of how intentional dialogue with expert 
stakeholders will contribute to advancing our understanding of 
the disconnect between research and practice, and ultimately 
work to mitigate and close the gaps that hinder participation of 
African Americans in engineering and computer science. 
Phase II uses Instrumental Case Study (ICS) methodology to 
gain primary source insight on the trends of African American 
participation in engineering and computer science. At this 
stage in the research process, the participant pool and 
interview protocols are being developed. 

B. Methodology 
     

      This study uses an Instrumental Case Study methodology 
to gain insight on expert researcher and practitioners’ 
understanding of, and efforts towards, broadening the 
participation of African Americans in engineering and 

computer science.  Case study is a methodological means for 
studying the particularities and complexities of a single case in 
order to understand events, circumstances, or phenomenon 
[13, 14]. While there are multiple types of case studies, an 
Instrumental Case Study provides “insight into an issue or to 
redress a generalization” [13, p. xi].  Instead of focusing on a 
particular “case”, an ICS can examine particular policies and 
practices and how those policies and practices connect with 
and influence the experiences of particular actors, groups, or 
communities [14]. 
      

     Through nearly 60 semi-structured interviews with expert 
researchers and practitioners in the fields of engineering, 
computer science, and Science, Technology, Engineering, and 
Mathematics (STEM) broadly, and from K-12, undergraduate, 
graduate, and workforce backgrounds, this study aims to better 
understand what policies and practices influence the 
participation of African Americans pursuing and maintaining 
academic and professional experiences in engineering and 
computer science. The data gathered from these interviews 
will lead to identifying and closing the gaps in the research to 
practice cycle towards recruiting, retaining, and supporting 
African Americans in the focus area fields of this study, 
ultimately closing the gaps in representation. The remaining 
sections will include additional insights about participant 
selection and protocol development.  

C. Participant Selection Process 
 

      In qualitative research, purposeful sampling is a method 
used to identify and select information-rich cases related to the 
phenomenon of interest [15]. For this study, potential research 
participants were targeted through purposeful sampling 
because they are especially knowledgeable about the area of 
study and are able to accurately and insightfully speak on the 
particular matter. In addition to experience and expertise, 
research participants targeted through purposeful sampling are 
identified because they have the availability, willingness, and 
interest to contribute to the study and are able to make 
reflective contributions of knowledge and experience to the 
data [15].  For this study, in an effort to facilitate maximum 
variation, the initial potential participant lists were developed 
based on personal contacts, existing literature, and 
recommendations from advisory board members. The research 
team, identified colleagues in the fields of engineering and 
computer science, particularly targeting those whose work is 
centered on underrepresented groups.   
     

      Once the initial list of nearly 100 potential research 
participants was formulated, each individual on the list was 
vetted to assess and determine professional focus area 
(engineering, computer science, STEM), professional segment 
of work (Informal Education/K-12, Undergraduate Education, 
Graduate Education, and Workforce), as well as whether their 
backgrounds were aligned in either research (R), practice (P), 
or a combination of both (B). This vetting was conducted via 
internet searches of their public professional profiles.  The 
categories in which potential participants were identified as 
and placed by researchers will be cross-checked with the 



individual upon agreement to participate, and any necessary 
adjustments to identification will be made.  Additionally, it 
should be noted that this initial list will continue to expand as 
gaps in representation are identified and more individuals with 
professional profiles and experiences that relate to this study 
are considered.  
      

     Each potential participant will receive an invitation to 
participate in the study as well as a participant profile form 
that asks questions regarding their professional work in 
computer science and engineering, their understanding of 
representation disparities in the fields, their attitudes towards 
broadening participation of African Americans in engineering 
and computer science, and their interest and availability for 
participating in this study. In addition to the participant profile 
form, each potential participant and other stakeholders will 
also receive a nomination form enabling them to recommend 
participation of other individuals whom they think could 
productively contribute to the research.  This is an example of 
a different type of participant recruitment method--snowball 
sampling. Snowball sampling derives from the researcher 
asking current research participants to recommend other 
individuals to participate in the study [16]. The use of 
snowball sampling for this study allows us as researchers to 
expand upon our own professional networks and tap into 
networks of knowledge that might otherwise not have been 
reached. Those individuals, recruited either through 
purposeful or snowball sampling, who indicate an interest in 
and commitment to participate in the study will be considered 
for the final research participant pool. The final pool of 
research participants will be based on accurate representation 
distribution across fields, participants’ alignment with study, 
and participants’ availability and commitment to participate 
throughout the duration of study. 
    

    In this phase of the study, a research participant database is 
being compiled to ensure that participants are able to provide 
robust and widely experienced information and insight 
towards establishing meaningful research, practice, and policy 
agendas for broadening participation of African Americans in 
engineering and computer science. Intentional effort is being 
taken to garner a representative distribution of participants 
from each focus area (Engineering, Computer Science, 
STEM) and segment (Informal Education/K-12, 
Undergraduate Education, Graduate Education, and 
Workforce), as well as those with backgrounds in either 
research (R), practice (P), or a combination of both 
(B).  Please note that these participant designations are fluid, 
meaning participants’ focus areas, segments, or background 
designations are transferable across multiple sectors 
depending on how they identify their work practices and areas 
of expertise. An example of the participant database matrix is 
represented in Table 1 below.  

     Collectively, the research participant pool will offer a 
saturated knowledge of the research area and provide a 
collection of recommendations that are based in expert 
knowledge and practice, leading to well-informed policy and 

practice recommendations and agendas that are ultimately 
derived from the study.  

TABLE 1: RESEARCH PARTICIPANT MATRIX EXAMPLE 

 
 

IV. DATA COLLECTION 
     Again, Phase II of this study is guided by the following 
research question: How should the Innovation Cycle of 
Educational Practice and Research be modified to reflect the 
current state of the literature and a meaningful agenda for 
broadening participation of African Americans in engineering 
& computer science? 
 

     To answer this research question and collect data for Phase 
II, semi-structured interviews will be conducted with at least 
60 subject matter experts of various backgrounds in 
engineering and computer science. These interviews allow us 
to investigate the beliefs, insights, experiences, and 
recommendations of various stakeholders involved in 
broadening participation efforts. In this study, ‘stakeholders’ 
is used to include any person with a professional interest and 
prior experience in broadening the participation of African 
Americans in engineering and computer science. The 
interviews will take the form of a traditional social science 
interview [17]. The semi-structured interview protocol 
includes open-ended questions and probes that may vary 
depending on the stakeholder’s experience with broadening 
participation. We are using semi-structured interviews to 
examine how stakeholders explain their experiences working 
towards this effort and rationalize the lack of national 
progress. Interview guides are being informed by the findings 
from the systematic literature reviews completed in Phase I, 
and the Innovation Cycle of Education Practice and Research 
[5] will inform our questions; we present a sample selection of 
interview questions from the study in Table 2. 

A. Piloting 
     To date, the first complete draft of the interview protocol is 
in the final stage of development. Pilot interviews will be 
conducted with at least one person from each professional 
segment, totaling in 4-8 pilot interviews. Once a complete 
interview protocol is established, the research team will begin 
holding pilot interviews with trusted and accessible colleagues 



in the field.  These colleagues who will participate in the pilot 
process will be able and willing to provide critical feedback 
that can be used to strengthen the interview protocol and move 
it to its final development stage. Pilot studies are undertaken 
as a small-scale test to ensure that the methodology of the 
larger study is effective and work in practice [18]. 

TABLE 2: SELECTED INTERVIEW QUESTIONS 

 
 
During the pilot interviews, the interviewer and interviewee 
will complete the interview protocol as-is in its entirety. Upon 
completion of the pilot interview, the participant will provide 
feedback guided by the following questions:  

1. Did the questions asked in the interview allow for the 
interviewee to share accurate reflection of knowledge 
of local and national trends of African Americans’ 
participation in engineering and computer science?  

2. Did the questions allow interviewee to clearly 
articulate an understanding of how research and 
practice are/can be used to broaden participation of 
African Americans in the fields?  

3. Did the interview protocol ask the questions 
necessary to establish a broad data pool to establish 
recommendations towards broadening the 
participation of African Americans in engineering 
and computer science?  

4. Are there any other questions that were not asked that 
could prove useful to this study?  

5. Were there any questions asked that are irrelevant to 
this study?  

6. As a respected expert in the field, is there anything 
else we should consider as we finalize the interview 
protocol?  

 
The feedback gathered through the pilot interview debriefs 
will inform improvements towards the development of the 
final interview protocol to be used during the formal study.  
 

B. Data Collection and Analysis 
     Once the interview protocol is in the final form to be used 
as the data collection tool for Phase II, interviews will take 
place with research participants. Interviews will take place in 
person, via telephone, or by videoconference.  Upon 

completion of all interviews, the interviews will be 
transcribed, analyzed, and coded.  
 

     The interview data from this study will be analyzed using 
the general approach of qualitative analysis presented by 
Miles, Huberman, and Saldaña [8]. These researchers describe 
qualitative analysis as three concurrent flows of activity: (1) 
data reduction or condensation, (2) data display, and (3) 
drawing and verifying conclusions. Data reduction will 
primarily consist of a structural coding and pattern coding and 
will be completed for each within-case sub-unit. First, 
interview transcripts and documents will be sorted using 
structural codes from the Innovation Cycle of Educational 
Practice and Research: (1) educational practice, (2) questions 
& ideas, (3) educational research, and (4) answers & insights. 
Next, we will generate pattern codes to group the text within 
the structural codes into meaningful categories (i.e., themes). 
Data display will primarily consist of modifying the 
Innovation Cycle of Educational Practice and Research [5] to 
represent the perspective of the stakeholders in each segment. 
Drawing and verifying conclusions will primarily consist of 
noting patterns, explanations, and propositions from the start 
of data collection, commencing only at the conclusion of the 
project. To facilitate this process, in addition to the analysis 
methods previously mentioned, we will use methods such as 
the following: collecting typed field notes; leveraging data 
triangulation; building a logical chain of evidence; using 
member checking; and making contrasts and comparisons 
across segments. (If participants’ responses include references 
to literature not included in the systematic literature review, 
the review will be revised to incorporate the insights.) 

V. SUMMARY 
     As part of advancing the scholarship on qualitative 
research methods in engineering education, this “work in 
progress” provides: 1) an overview of a three-phased study 
focused on the broadening participation of African Americans 
in engineering and computer science; and 2) methodological 
details about the sampling and protocol development. Our 
hope is that the research design surrounding this study will 
serve as a model for others interested in addressing other 
complex, multifaceted challenges in engineering and computer 
science education.  Furthermore, it is our hope that the results 
of the larger study will inform practice, research, 
programmatic, and funding decisions at local and national 
levels. Ultimately, the results of this completed project will be 
disseminated broadly so that researchers, practitioners, policy 
makers, and organizations can incorporate the findings into 
their local and national efforts to broaden the participation of 
African Americans in engineering and computer science.  
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