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ABSTRACT
Background: Black male students are present but underrepresented in undergraduate 
engineering programs. They currently make up 2.8% of engineering bachelor’s degree 
earners. Beyond the typical economic framing of underrepresentation in engineering, this 
lack of diversity is also an issue of social justice and equity that we must address.

Purpose: To address this challenge, we employed an assets-based approach to examine 
how Barry, a Black male engineering student, acquired and used his Community Cultural 
Wealth (CCW) to pursue his goal of earning an engineering degree.

Design/Methods: We conducted a single semi-structured interview with Barry. We used 
Yosso’s CCW framework to guide data analysis and retell Barry’s story using a narrative 
approach.

Results: We demonstrated that Barry acquired and used aspirational, familial linguistic, 
navigational, resistant, and social capital to achieve his goal of earning an engineering 
degree. We also illustrated the bidirectional and overlapping manifestations of his capital, 
which gave him the strength and motivation to persist.

Conclusions: Barry’s resources helped him become reflective about and enact his CCW. 
Findings illustrate how the narrative of a Black male engineering student further expands 
the utility of CCW. As universities seek ways to recruit, retain, and support Black males, 
assets-based frames provide a perspective to understand how their cultural assets support 
their educational goals and success and provide a perspective for designing support.

*Author affiliations can be found in the back matter of this article
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INTRODUCTION
Despite an ongoing focus on broadening participation in engineering in the United States (US), 
Black men’s representation and degree completion remains critically low (Henderson, Hines et 
al., 2023). This underrepresentation is well-known and documented. In fact, among engineering 
undergraduates, only 2.8% of all engineering bachelor’s degrees in the US in 2020 (ASEE, 2022) 
were earned by Black men, compared to their White (41.5%), Latino (8.9%), Asian American 
(9.48%), and Native American (0.21%) counterparts. However, the US population percentage of 
men aged 18–24 represented by these groups is 29.18% White, 10.62% Latino, 7.15% Black, 2.5% 
Asian American, and 0.11% Native American (NSF, 2019).

Further, the trend of limited representation of Black men in engineering has persisted for more than 
10 years, with the percentage of Black men earning engineering degrees declining since at least 
2013 (ASEE, 2022). The lack of diversity at all segments of the engineering pathway threatens our 
national well-being (Palmer et al., 2011) and US global competitiveness (Chubin, 2005; Noonan, 
2017), but beyond the typical economic framing of underrepresentation, this lack of diversity is 
also an issue of social justice and equity (Beddoes, 2011). Further, for decades, researchers have 
pushed the envelope in describing the multiple layers of challenges to the persistence of Black and 
other underrepresented students in engineering and other science, technology, engineering, and 
mathematics (STEM). Beyond focusing on deficit-framed orientations that assert that individuals’ 
traits are the source of their failures and that their communities and cultures might be to blame 
(Harper, 2010; Knight, 2002; McGee, 2020; McGee et al., 2022), researchers have called for more 
assets-based approaches (Francis & McClary, 2023; Henderson, Junqueira et al., 2023; Henderson 
et al., 2024).

We employed an assets-based approach, Yosso’s (2005) Community Cultural Wealth (CCW) 
Framework, to understand the experiences of a Black male mechanical engineering student. The 
CCW framework draws from Critical Race Theory (Delgado & Stefancic, 2023) to demonstrate the 
need to center cultural attributes as assets that students draw on (Villalpando & Solórzano, 2005; 
Yosso, 2005). This means focusing on the assets our participant (Barry) possessed to excel despite 
the structural barriers and obstacles he faced.

The research question guiding this qualitative study is: (a) How did Barry acquire and use his 
aspirational, linguistic, navigational, social, familial, resistant, and other forms of capital to earn his 
engineering degree?

REVIEW OF LITERATURE
A growing body of literature has sought to investigate barriers and facilitators to the success of 
Black men along the educational pathway (i.e., K–12 through graduate study; Brooms, 2023; Burt 
et al., 2020; Collins & Jones Roberson, 2020; J. Henderson et al., 2021; Henderson et al., 2021; 
Henderson et al., 2022; Holly Jr., 2020; McGee et al., 2022; Sellers et al., 2022; Spencer, 2021; 
Tolbert Smith, 2002). Though extant literature has linked the lack of representation of Black men 
in engineering to several challenges, such as isolation, marginalization, and racial bias (Malone 
& Barabino, 2009; McGee, 2016; McGee & Martin, 2011; Ortiz et al., 2019; Spencer, 2021), hostile 
educational environments (McGee, 2016; Spencer, 2021), and gendered-antiblackness (Brooms, 
2023; Pirtle et al., 2021), this body of research has also galvanized researchers to understand the 
assets that Black men leverage to succeed in engineering and STEM more broadly (Fries-Britt & 
White-Lewis, 2020; Henderson, Junqueira et al., 2023; Spencer, 2021).

Several assets-based studies on Black men in engineering use community cultural wealth (Burt & 
Johnson, 2018; Sellers et al., 2022; Tolbert Smith, 2002) to theoretically frame their work. These studies 
showed that Black men use their aspirational, navigational, social, familial, resistant, and linguistic 
capital to succeed in engineering. For example, Black men in engineering are driven by their aspirational 
capital (Tolbert Smith, 2022), interest in engineering and other STEM disciplines (Collins & Jones 
Roberson, 2020; Flowers & Banda, 2018; Samuelson & Litzler, 2016; Mobley & Brawner, 2019; Moore 
et al., 2003; Tolbert Smith, 2022), and self-motivation (Burt et al., 2020) to succeed in engineering.
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Of all of the forms of capital discussed in the community cultural wealth framework, familial 
capital has emerged as an essential factor in the success of students of color in engineering, first-
generation college students, as well as Black men (Burt et al., 2019; Fleming et al., 2013; Mobley 
& Brawner, 2019; Puccia et al., 2021; Sellers et al., 2022; Tolbert Smith, 2002), especially through 
providing early encouragement and exposure to engineering (Burt & Johnson, 2018; Sellers et 
al., 2022). For example, Burt and Johnson (2018), in their study of 30 Black men in engineering 
graduate programs, demonstrated that families helped encourage and support early and lasting 
STEM interest. Families supported interest by stressing the importance of education and coupling 
that interest with a passion for learning and proficiency in science and mathematics.

Similarly, Tolbert Smith (2022) highlighted, through focus groups with 13 Black male undergraduate 
engineering students, the diverse forms of support that Black families provided for Black men along 
their pre-college through collegiate engineering pathways. Familial capital took the form of, for 
example, providing Black men with strategies to successfully maneuver through society and school 
settings and the resistant capital to counteract negative stereotypes through academic success. 
Notably, these forms of capital were bidirectional; these men learned these skills and used them to 
support their own success and the success of their peers and extended familial networks.

Sellers and colleagues’ (2022) narrative work described the experiences of a single Black male 
engineering student (Moises). Their work demonstrated that his family instilled navigational, 
social, resistant, and linguistic capital that guided Moises through what he described as a rough 
high school environment by providing him with opportunities such as a new higher ranked high 
school and the opportunity to participate in engineering bridge programs.

Social networks, such as peers (Dickerson & Zephirin, 2017; Fleming et al., 2013; Litzler & Samuelson, 
2013) and mentors (Henderson et al., 2021; Revelo & Baber, 2018), have also been highlighted as 
essential for the success of Black men in engineering and other students of color. Meaningful 
engagement of peers through student organizations, such as the National Society of Black Engineers, 
NSBE (Dickson & Zephirin, 2017; Litzler & Samuelson, 2013) and teams (Cross & Paretti, 2015), are 
integral to forming a sense of belonging and success. Mentors (Burt et al., 2019; Revelo & Baber, 2018; 
Slack et al., 2024), especially mentors acquired during undergraduate years, remained sources of 
motivation as Black men navigated both undergraduate and graduate studies (Burt et al., 2019).

Several assets-based studies have demonstrated that Black men in higher education, as well as 
engineering specifically, employ their resistant capital to cope with educational environments 
(Brooms, 2023; Burt et al., 2019; Spencer, 2021). For example, Spencer (2021) showed that Black 
men exhibited resistance by tapping into spirituality, resigning from diversity-focused leadership 
roles, and putting on demeanors that they felt helped them combat racial hostilities. Brooms (2023), 
in his study of 16 Black men enrolled at a Hispanic-Serving institution, also found that Black male 
participants made sense of culture, climate, and institutional environment through challenges, 
namely feelings of invisibility, isolation, and low institutional expectations for their success. 
However, they activated their resistant capital and agency by acknowledging their Blackness, 
leaning into peer relationships, and emphasizing their academic performance as essential to their 
existence—a means to “prove them wrong” as described in Moore and colleagues’ (2003) seminal 
work describing the lived experiences of Black male engineering students specifically.

The reviewed literature points to a need for more understanding of Black men in engineering 
undergraduate programs, and disaggregated from other STEM disciplines. Several studies have 
focused on engineering students but have given little insight into how specific majors might impact 
students’ experiences. This work gleans insight into a student within a mechanical engineering 
program, our work offers insights that both extend current research and fills a gap in several ways: 
(a) We focus on the experiences of a student attending a minority-serving institution (i.e., HSI), 
(b) We re-story the account of a single Black male participant in their final year of undergraduate 
study to “amass more accounts” of successful examples (Burt, 2020, p. 836); and (c) We focus 
specifically on a Black male mechanical engineering undergraduate with multinational background 
characteristics and experiences, which further highlights and refutes that Black men are a monolith 
(Sellers et al., 2022).
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THEORETICAL FRAMEWORK
We used Yosso’s (2005) Community Cultural Wealth (CCW) framework to examine how our 
participant acquired different forms of capital and then used these assets during his undergraduate 
studies. Community Cultural Wealth extends Bourdieu’s notion of social reproduction via various 
forms of capital (Bourdieu, 1986) to move beyond the focus on dominant group values (Yosso, 
2005). The CCW framework draws from Critical Race Theory (CRT; Delgado & Steffancic, 2023) to 
demonstrate the need to understand and articulate cultural attributes as assets that students draw 
on (Villalpando & Solórzano, 2005; Yosso, 2005). Community Cultural Wealth posits that People of 
Color bring “cultural wealth” to educational environments (Yosso, 2005). Community Cultural Wealth 
proposes six distinct types of cultural wealth, namely, aspirational, familial, linguistic, navigational, 
resistant, and social capital (Table 1). People of color may acquire these forms of capital before, 
during, within, or outside their educational settings. They use these different forms of capital to 
navigate documented systematic barriers that impede participation or degree completion.

In this study, CCW provided a vocabulary for articulating cultural assets that the study participant 
tapped into to navigate his educational path in engineering. Yosso’s CCW framework (2005) also 
provided a way to expand our understanding beyond traditional, i.e., deficit, notions of student 
support for academic success; that is, CCW focused our attention on external barriers rather than on 
ways to support and “fix” students (McGee, 2020; McGee et al., 2022). Using CCW as a perspective 
further allowed us to explore the myriad ways Barry described and measured his success.

METHODS
To advance our understanding of how a Black male mechanical engineering student accumulated 
cultural wealth and used assets to prevail in an educational setting, we used Narrative Analysis 
(Polkinghorne, 1995). The intent of narrative analysis is “to reveal the subjective experience of 
participants as they interpret the events and conditions of their everyday lives” (Coulter & Smith, 
2009, p. 578). Accordingly, as we retold the story of how Barry accumulated cultural wealth 
throughout his life that propelled him to earn his engineering degree, we specifically explored 
how one senior mechanical engineering student narrated and made meaning of his engineering 
experiences while pursuing his bachelor’s degree.

As a participant in our larger, ongoing investigation of the successes of men in undergraduate 
and graduate engineering programs (Henderson et al., 2024), Barry (pseudonym) was invited 
to participate in this study. A single participant was selected as a good informant (Morse, 1991, 
p. 127) to understand better the experiences of Black male engineering students. Morse (1991) 
suggests that a good informant is articulate and reflective, has the knowledge and experience the 
researcher requires, and is willing to talk to the researcher (p. 127). Barry, the single participant 
in this study, met these criteria. Furthermore, this design is consistent with recommendations for 
researchers that use narrative analysis, as it is best used when examining the experiences of a 
small number of participants (Coulter & Smith, 2009, p. 578).

CAPITAL DEFINITION

Aspirational Ability of students to pursue their hopes and dreams even in the face of actual or perceived barriers

Linguistic Communication skills that students possess in multiple languages and styles

Familial Intersectionality of familial and cultural knowledge with an emphasis on the creation of 
community and the well-being of that community

Navigational The sets of skills that students learn to use to help them maneuver through educational 
institutions with dominant cultural norms and conditions that put them at risk of doing poorly 
or dropping out of school

Social Networks of people and community resources that enable students to achieve their goals

Resistant The skills and networks students use to challenge inequality

Table 1 Descriptions of Yosso’s 
(2005) Forms of Capital.
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INSTITUTIONAL CONTEXT

This study was conducted at Amistad University (pseudonym), a large public university located in 
the Southwest region of the United States. Amistad University (AU) is categorized as a Hispanic-
Serving Institution (HSI) with very high research activity (Carnegie Classification of Institutions of 
Higher Education, 2021). According to the most recent institutional data for 2022, the university 
had an undergraduate enrollment of around 37,000. Seventy percent of students attended full-
time, and 52% of students enrolled were female. The College of Engineering enrolls approximately 
4,800 students each academic year, most enrolling in the mechanical engineering program—
Barry’s academic program. At Amistad University, Black males comprise about 4% of the student 
population and have a six-year graduation rate of around 52%.

RESEARCH PARTICIPANT

Barry had several attributes that made him not only a “good informant” but also a unique 
informant. Barry self-identifies as a Black male and was a senior mechanical engineering student 
in his last semester of study at the time of the interview. We found Barry reflective about his 
pathway to success, thoughtful about what it meant to be Black and male, and enrolled in an 
engineering program. During the study, we learned of Barry’s multinational upbringing. Though 
born in the United States, he had spent much of his life abroad. His primary and secondary 
education occurred in the Middle East, and he started his undergraduate mechanical engineering 
degree in the United Kingdom (UK). He eventually came back to the United States and enrolled in 
college due to several personal reasons. Specifically, his mother moved to the city where Amistad 
University is located, and a cousin studied at the same institution. At age 27, Barry is considered 
a non-traditional-aged student (average undergraduate age is 21.9). Based on the demographic 
information provided for Amistad University, it is clear that Barry’s educational trajectory departs 
from the “normative” engineering demographics at the studied institution.

DATA COLLECTION

We collected data via a single, semi-structured interview conducted by the corresponding author, 
which lasted approximately 90 minutes. Within the interview protocol, we did not mention 

“community cultural wealth” or “capital” to ensure the participant described his cultural wealth 
without having our provided terminology as a prompt. We iteratively developed the protocol within 
our research group. The research team provided feedback on the protocol before conducting the 
scheduled interview. Specifically, a postdoc and an undergraduate engineering student provided 
suggestions for improving the clarity and reducing the length of the first iteration of the protocol. 
The final protocol included 12 questions centered on the participant’s lived experience. The 
protocol was informed by the previously highlighted literature related to community cultural 
wealth, underrepresentation, broadening participation, and Black males in engineering. The 
corresponding author conducted the single interview, which was audio recorded and transcribed 
verbatim via an external transcription service. The participant received a $25 Gift Card at the end 
of the recorded interview. After writing the first draft of the manuscript, we conducted a member 
check by sending the manuscript to Barry and asking him to provide feedback, updates, and 
suggestions for improvement. Barry had no changes that he wanted to make.

DATA ANALYSIS

As the first stage of reliability, the first and third authors reviewed and updated the transcript to 
eliminate transcription errors (Creswell & Poth, 2018). We used an iterative process that included 
deductive (Patton, 2002) and inductive processes (Strauss & Corbin, 1998) to code the transcript. 
First, team members (first and third authors) individually read through the transcript for instances 
of Barry describing the six forms of capital described in Yosso’s (2005) CCW framework as a priori 
codes (e.g., aspirational capital, social capital, etc.).

After deductive coding, we approached the data with open coding methods (Strauss & Corbin, 1998), 
resulting in the emergence of inductively determined codes. As an additional layer of confirming 
what we saw in the data, we assembled team meetings (i.e., times of calibration) to interrogate 
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and discuss findings (Henderson et al., 2022). After each read of the transcript, we discussed our 
reflections and instances of disagreement until all our codes aligned. We created a matrix in Excel to 
illustrate our deductive and inductive themes with direct excerpts from the participant’s transcript.

Last, we used a narrative approach to re-story Barry’s account of the cultural capital he used 
to complete his undergraduate engineering degree. The nature in which Barry recounted his 
lived experience took shape in the form of a narrative, and how he told his story illuminated a 
cultural wealth practice of storytelling. Immersing ourselves in the data to deeply understand the 
content was our first step in the narrative analysis approach. Next, early work from Polkinghorne 
(1995) indicated that narrative analysis data comprises actions, events, and occurrences, yet the 
analysis yields narratives (Polkinghorne, 1995). Barry delivered his narrative in a non-sequential 
manner, mirroring the fluidity of conversation (Reissman, 2008). We chose to chronologically 
re-story Barry’s accounts, from his early childhood memories to his college years, to provide a 
comprehensive time-oriented illustration of his capital.

QUALITY
In “handling the data,” we first used a professional transcription service to transcribe the audio 
recording of the interview verbatim. The corresponding author updated the interview transcription 
(Creswell, 2018; see process reliability in Walther et al., 2013). We also engaged in frequent peer 
debriefs throughout data analysis and communication of findings (refer to communicative 
validation in Walther et al., 2013). We were reflexive about how our identities and potential 
biases might affect interpretations of data (Milner, 2007; see ethical validation in Sochacka et al., 
2018). We frequently discussed our similarities and differences with Barry and were careful not 
to oversimplify his lived experiences or anticipate his responses based on our experiences. Our 
conversations, as we call them, “times of calibration” (Henderson et al., 2022), were used to help 
mitigate our influence on the experimental design and data analysis.

LIMITATIONS
We made study design decisions that make this study unique. A limitation in our work was that 
using a narrative approach meant that we made determinations about what part of Barry’s 
story appeared. We made every effort to select rich, thick descriptions and examples to mitigate 
this limitation. Also, though we aimed to explore the experiences of a single undergraduate 
engineering student, caution must be taken against assuming that Barry’s experiences represent 
all Black males in engineering or of other genders or racially minoritized students in engineering. 
Lastly, we acknowledge the corresponding author’s prior relationship with the study participant. 
The individuals initially met through professional organization involvement at Barry’s institution. 
As such, the research team was careful to use team deliberations to help ensure that findings 
were grounded in Barry’s responses and not a pre-established understanding of the social reality 
under investigation (Walther et al., 2013) or the team’s relationship with the participant.

POSITIONALITY
Secules and colleagues (2021) noted how positionality impacts six fundamental aspects of 
research (i.e., research topic, epistemology, ontology, methodology, relation to participants, and 
communication). Accordingly, before and during this study, we considered how our positionalities 
impacted these study aspects. All three authors identify as Black males and have each earned at 
least a master’s degree in their chosen fields. Two authors hold PhDs, while the other is pursuing a 
PhD. Two of the authors associated with this work have backgrounds in the social sciences, while 
one is an engineer. Here, we share additional parts of our identities and positionalities that we 
judged relevant to this study.

The first author, Marcus, is a Black man from the Midwest pursuing a doctoral degree in Social 
Work. He has experience as a clinical social worker working with children, youth, and adults in 
outpatient and inpatient mental health settings. His experiences and views of his cultural identity 
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and experience as a research assistant shaped how he engaged in this study. In addition, while his 
race identifies him as an insider with the study participant, he recognizes that, in some respects, he 
still exists as an outsider. For example, he does not have an educational background in engineering. 
He led data analysis and team discussions about the data analysis.

The second author, David, identifies as a Black male and is an assistant research professor in the 
College of Engineering. He holds an undergraduate and graduate degree in History and a doctorate in 
Higher Education Administration. His work as a university faculty and researcher whose scholarly and 
service interests center on Black male excellence and his identity as a Black male and college degree 
holder contribute to his insider status. His two oldest brothers completed engineering degrees and 
worked in the industry for many years. His insider status provides a relatedness and vested interest 
in the topic. Though author two started his academic career as an engineering major, this major 
was never completed, thus giving him outsider status as having a non-engineering academic and 
professional background. These insider and outsider experiences assisted in analyzing transcripts 
and in retelling Barry’s story. This author co-led manuscript revisions and data analysis discussions.

The third author, Jerrod, initiated this study. He identifies as a Black male and is employed as 
an engineering professor at the studied institution. He holds undergraduate and graduate 
degrees in engineering. His research interests include Black and Latino male engineering identity 
development and their success in engineering. He led data collection, provided project guidance 
for the first author (a student), and dissemination of results. We used our insider (e.g., author 
two being a Black male engineer) and outsider statuses (e.g., author one’s non-engineering 
background) and our shared familiarity with being Black men who bring our cultural wealth to 
navigate our disciplines to respectfully challenge each other’s perspectives and interrogate our 
understandings of Barry’s experience. This process kept us closely engaged with these data to 
ensure that the findings were rooted in the participant’s experiences rather than our own (refer 
to theoretical validation in Walther et al., 2013). Ultimately, assembling a team of insider and 
outsider perspectives and some shared identities with the participant was a strength of the study.

FINDINGS
Throughout Barry’s interview, we saw evidence of how he acquired and used his capital. In re-
storying Barry’s story, we highlight how he acquired and used his capital. Barry’s narrative begins 
with his experiences in elementary, middle, and high school, and then we transition into his college 
days at Amistad University. A considerable part of his narrative focuses on how he used his capital. 
We narrate his experiences by demonstrating how the different forms of capital overlapped, 
intertwined, and built on one another. His narrative ends at the time of the interview in 2022, a 
few weeks before his graduation day.

ADOLESCENT YEARS

As we retell Barry’s story, we begin during his adolescence. During his reflection and discussions of 
his story, he shared how his upbringing played a significant role in helping him acquire the various 
forms of capital that empowered him to pursue and achieve his goal of majoring in and earning 
an engineering degree. For example, he said, “I grew up with a firm belief in core values from my 
father, who taught me what it takes to be a better human being first before being a better man 
or a professional.” Barry points to the familial and expressive social capital that his father poured 
into him with the expectation to “be a better human being.” Barry’s father also instilled in him the 
value of education. For example, Barry reflected on a lesson from his father: “he told me that the 
main thing that you want to know is I want you to be passionate about what you want to do in 
college. That’s the bridge that my dad gave me growing up.” Barry described the expressive social 
capital that his father provided as a bridge.

This illustration demonstrates how Barry’s familial capital helped him build bridges from one 
phase of his life to the next. The value of education that he acquired from his family manifested 
in his aspirational capital. For example, he said, “I always was determined to get A’s only.” Barry’s 
aspirational capital also manifested as a future orientation of where the bridges he learned from 
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his father might take him. For example, he said, “I used to always think about the future. Every 
time I’m done with something, I’m thinking about the next step.” Barry’s father also imparted 
navigation capital to Barry by providing him with learning experiences at his job as a way to see 
the next steps. For example, Barry mentioned, “I started with going to work with him [father], 
seeing his day-to-day job and how he provides for us, his family, and his vision for the future.” In 
essence, Barry was learning how to navigate institutions by observing his father.

Barry’s expectations about his future as an engineering major were also shaped by his uncle, 
whom he identified as an engineer. Barry said, “My role model in engineering is actually my uncle, 
who is a petroleum engineer.” The relationship and the forms of capital that he acquired from his 
uncle also played out in later parts of his story.

People beyond his blood relatives were also instrumental in Barry’s capital acquisition. For 
example, Barry highlighted having a nanny (social capital). He said, “My nanny, who was from the 
Philippines, was a kindergarten teacher, but also a teacher for people over 60 who have not had 
any school experience.” Likely because of her experience as a teacher, Barry’s nanny provided 
valuable support, ensuring he was prepared for the subsequent phases of his life. For example, he 
said, “She [nanny] was also my tutor.”

Evidence of Barry’s linguistic and expressive social capital took the form of what Barry identified 
as side conversations. These side conversations appeared to be a style of communication that 
involved discussions that included advice and navigational lessons. For example, Barry described 
one such conversation:

Another influence that I had was my dad’s friend. He is an aeronautical engineer, and 
he worked for Tuskegee (pseudonym) Airlines. Every time I used to go to my dad’s job 
on Fridays, I used to have side conversations with him about aeronautical engineering or 
aerospace engineering, in general, which is my passion.

Engaging in conversations at his father’s job provided him with meaningful engagement and 
opportunities for socialization in engineering and likely impacted his aspirational capital.

IN SCHOOL

Next, we provide examples of how Barry acquired and enacted his capital in educational spaces. 
Barry shared how a teacher (social capital) inspired him (expressive social capital), which imparted 
to him navigational capital. He said:

I remember one of my teachers growing up was like, you know, being an engineer, 
you’ve got to work in a company, so you have to have the social skills with your team, 
and you’re going to attend meetings. You’re going to work on and develop solutions as 
an engineer. You need to be a quick thinker and critical thinker. I think that you have 
all of that. So maybe that’s something you want to explore. He was the first person to 
actually open up my mind about that certain field.

Barry’s teacher sowed positive seeds that motivated him to believe in the endless possibilities he 
could achieve. This reassurance from his teacher contributed to how he would use his capital in 
the future. His teacher told Barry that he had what it took to become an engineer and gave him 
something to aspire to become. This conversation with his teacher reminded Barry that he had 
the characteristics to become an engineer. Barry also reflected on how overhearing his fifth-grade 
teacher and parents was a source of capital for him.

What really amazed me was that his comments lined up with my uncle’s thoughts 
whenever they talked. He [the teacher] used to talk with my mom and dad, and he tells 
them about me. I used to hear those conversations.

These affirming messages served as sources of recognition and validation for Barry’s familial, 
social, and navigational capital. The conversations he overheard helped fuel his confidence 
and motivation to pursue a career in engineering. He said, “I was like, “That’s [engineering is] 
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something I can consider from now.” Barry’s social and familial networks boosted his confidence 
and future engineering trajectory.

Barry also pointed to other sources of his social capital through his experiences with his educational 
environment and peers. He said,

We have a celebration, and that’s at the end-of-year ceremony where the honor 
students are celebrated. So, I’m so used to being on the stage every single year. If there 
is a competition, it’s healthy competition with some of my best friends who are also on 
the same level as me, but I always wanted to be number one and number one only.

His peers seemingly created a culture of what he describes as healthy competition among each 
other. Barry also attributes his aspirational capital to being “number one” to his familial and social 
capital. He said:

I think that’s due to the mentorship from my dad, my uncle, and my nanny, too, 
growing up. They didn’t tell me that I needed to be number one, but I felt like I needed 
to be so I could prove to myself that I was capable enough of overcoming anything from 
a young age.

In his interview, Barry also described several instances when he took ownership of the direction of 
his studies. In these instances, we observed his process of both acquiring and using navigational 
capital. For example, in the following quote, Barry describes a decision he made in high school in 
the Middle East that set him on the path to becoming an engineer.

When I grew up, my school, from kindergarten up to middle school, taught us science, 
but then it branched off to be biology, chemistry, and physics separately. … Until eighth 
or ninth grade, that’s when I did my all-level exams. Then, I transferred to a high school 
that was in an American curriculum. There are two branches. You go to the science 
branch or the business branch. … It kind of goes into what you want to go to university 
and what path you wanted to take. If you think about it here, it’s more like AP classes. 
When you approach high school, yes, that’s when you make the decision if you want to 
go to the science branch or you want to go to business. Obviously, the two pathways 
that I had in mind were just engineering and medical school. Both would align in 
science, and that’s why I chose that.

Selecting between the two branches in high school enabled Barry to learn and practice decision-
making and navigational skills that would prove helpful in his engineering success journey as a 
college student. Barry had aspirational capital, i.e., the hope and dream to become an engineer (or 
doctor), which enabled him to make this decision confidently. His familial capital also supported his 
aspirational capital, as he said, “I was fortunate enough that my parents did not force me to get into 
a certain degree, but it’s something that I wanted to do.” Barry’s upbringing empowered him to enact 
his aspirational and navigational capital to make informed educational decisions. Barry’s familial 
capital also supported his navigational capital when making decisions about his future career. For 
example, Barry explained, “If I had any questions in relation to colleges or the application process 
or anything, I also asked him [his uncle] how his experience was being an engineer.” Conversations 
with his uncle foreshadowed what was to come for Barry in college. For example, he said, “he did 
tell me that your first year is going to be the year where you discover which discipline you want to go 
into.” These conversations gave him the navigational capital he needed to maneuver his education.

When reflecting on the early years, Barry said, “I was fortunate enough growing up to have all 
these resources to be a successful student.” His reflection points to the value of recognizing one’s 
lived experiences as a resource for success.

COLLEGE YEARS

The experiences of Barry’s upbringing (e.g., shadowing his father and early school experiences) 
helped prepare him for future success at Amistad University (AU). He arrived at AU with cultural 
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assets that he used to achieve success. Barry’s collegiate journey started with challenges that he 
had to enact his resistant and navigational capital to overcome. As he transitioned to Amistad 
from a university in another country, he said:

I got admitted into the College of Engineering directly, but none of my credits that I took 
in the [other country] were considered. That meant I had to start my journey all over 
again. The whole transition, transferring credit situation, was the first hurdle, I would 
say. The second one was the change of systems. Now, because I was in the [country 1], 
it’s two years of my career as a university student, right? The system was different there. 
First of all, I was not allowed to enroll in classes myself. Everything was set for me. Here 
in the US, it’s all about you and you picking your classes and talking to the advisor, but 
the whole environment was different, too.

Rather than give up, Barry described how he used his navigational and aspirational capital to get 
through what he described as his “first hurdle.” In an example from Barry’s interview, he explained 
how he leaned on his peers (social capital). He said:

I was also very dependent on the advisors here on what they do, and they gave me the 
green light to actually do that, but later on, I realized the best person to actually talk to is 
a fellow student who actually has been through these courses or someone in the faculty.

Barry learned that for him to navigate the college, he was also successful in getting guidance from 
students who had been through the process he aspired to go through or faculty who had walked 
in his shoes. He further explained how he would navigate this part of his journey. Barry stated, “My 
cousin, Kwasi (pseudonym), was actually a member of NSBE. … He was kind of like my tour guide 
or my guide to engineering. I’m glad that I had him as a resource.” Barry describes his cousin as his 

“tour guide.” Barry’s cousin as a tour guide is powerful when we think about the role of a tour guide, 
which is to teach others about spaces for which they might be more knowledgeable, pointing out 
the essence of important landmarks or junctures (Stoddard 2022). When asked to explain, Barry 
further illustrated:

My game plan for the semester after that, after consulting my cousin and fellow 
engineering students who are juniors and seniors, typically from my org, NSBE, the 
National Society of Black Engineers. During study nights, that’s where I used to ask them 
for advice on what I should take.

Through his social capital, Barry learned essential strategies for making decisions about his 
educational journey. Peer support effectively helped Barry transition and thrive in his educational 
environment. Barry did not end with only consulting his peers; he concluded by saying, “So, I 
dropped that course, and after consulting my teacher and everything, he agreed that it was 
actually a good choice.” Barry demonstrated how relying on a few resources (i.e., his peers and 
professors) benefited his journey.

Barry’s collegiate journey also involved failing a course. He said, “it was my second and last 
attempt at this course.” After failing the course, he described how he enacted his resistant capital 
when he experienced discouragement from a university advisor. Barry said:

I will never forget that name. Not for the right reasons, but she was one of the advisers 
that I went to, and she let me down because when I needed someone to actually help me, 
she actually just degraded me in a way where she was like, “This is it for you? I don’t think 
you’re going to get another attempt at it. You probably need to pursue something else.”

After all of his navigation toward an engineering degree, Barry came up against opposition that 
threatened his aspirations. Here is how he resisted. Barry said, “I never stepped in that office 
again. I just heard that she’s not there anymore. I really wanted her to be there because when I 
graduate—I told her I was going to come back with my degree.” Barry decided that speaking up 
and avoiding that advisor was the best thing he could do to accomplish his goal. To Barry, having 
his degree in hand was tangible evidence that he had the knowledge and skills to be successful. 
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Though he had failed a course, Barry’s resistant capital was anchored in the belief that he owed it 
to himself. He said, “I just needed to prove it to myself first before proving to others that I can do 
it. For me to prove everyone wrong and prove to myself that I can actually do it.”

In addition to avoidance, Barry used his social and navigational capital. First, he found a professor 
that he trusted to discuss his situation. He said:

I remember talking to Dr. Kingston about my situation because that was my second 
attempt. I had to perhaps explore different options, going to a different college here at the 
[the city], or going to a different university or changing my major, right? That was a very 
devastating moment in my career. I would say that was probably the lowest moment.

Even in sharing his journey, Barry reflected his resistance. He would not give up on his engineering 
degree, even if it involved attending another university. Barry also demonstrated the power of Dr. 
Kingston on his journey. He said:

It was very different than when I came to his office, and he actually gave me hope. 
Actually, I was very emotional coming to his office because I was lost. I got lost, and 
I needed someone to guide me because all of us, as human beings, deserve another 
chance.

Barry talked about the navigational strategy with which he left Dr. Kingston’s office; he said, “I 
went to [local community college], and I took two courses there. I got an A and transferred them 
here.” Even in his pivot, Barry exhibited much resistance and navigational capital. He also exhibited 
his aspirational capital. He said, “I remember telling Dr. Kingston that I had no intention of leaving 
engineering. It was my mission to graduate as an engineer.” Having such a powerful motivation 
for his aspirational capital helped fuel his success.

Barry ultimately got the opportunity to retake the course that he had failed at his home institution. 
He said, “All these attempts later, the light at the end of the tunnel was this.”

Barry, exhibiting his spiritual capital, stated when describing getting this opportunity to retake the 
course that he had failed, “I took that as a message from God as another attempt in pursuing 
my career.” Throughout the interview, Barry gave homage to God, highlighting his belief that his 
career plan aligned with what God had in store for him. Barry’s relationship with God, his spiritual 
capital, also helped him navigate difficult situations and find meaning in the face of adversity. 
He summed it up by saying, “God already has a plan for us.” While Barry acknowledged that his 
cultural networks (e.g., social, familial) believed in him, it was also crucial that God also believed in 
his plan of becoming an engineer. The support from God was valuable in helping Barry recognize 
that his career plan was in line with what God planned for him.

Last, Barry demonstrated how the opportunity to retake the course also fueled his future 
aspirations and success. He said, “From then on, I would gladly say, and I am very proud to say 
that from that semester, which ended with a 4.0 semester, dean’s list from then until right now.”

LOOKING TO THE FUTURE

Barry described how his experiences continued to influence how he acquired and used his capital. 
We got glimpses into his future aspirations and how he might use his capital. First, after retaking 
this course, Barry recounted: “He [Professor at Amistad] called me a week later to tell me that I 
got the highest score in the class, and he wanted me to TA for the course.” Barry’s aspirational, 
resistant, navigational, familial, linguistic, and social capital culminate in his desire to pay it forward. 
He described it as “Me serving as a mentor to a lot of students now; it’s something I always 
wanted to do.” He also expounded on why he used, and looked forward to using, his capital to help 
others. He said, “Another thing is I always like to seek knowledge, but also provide knowledge to 
the generation that’s coming up because I am a firm believer that knowledge is always passable.” 
Throughout the conversation with Barry, paying it forward through mentorship was a passion that 
seemed to drive his success in that he was not only earning his degree for himself but also for the 
community around him (e.g., his peers and his family). He talked about how his capital as a Black 
engineer will be used someday. He said:
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I think to be successful, we need to show examples, examples of people who actually 
did it. People who look like you. People who come from the same background. I’m not 
just saying by showing pictures, no. Having people talk about their success. I would 
gladly do that when I graduate. Tell people that they have a chance at doing this.

In telling his story, and in our retelling of it, we draw attention to his commitment to not leaving 
others behind and serving as an example to others. This illustrates the power of ensuring that 
examples of Black success, such as the case with Barry, are available for others to see, hear, 
and observe. In this, Barry embodies the powerful bidirectional nature of cultural wealth as he 
acknowledges his plans to use his success to help impart aspirational and navigational capital 
to others. In his words, Barry explains, “Again, it will be great for students to have that goal set 
for themselves, but also have someone that can show them that it’s achievable.” Considering 
the cultural assets Barry brought with him to the educational space and seeing how they played 
out is a testament to the power of capital acquisition in a young Black male’s life. By developing 
and using the forms of capital, he prepared himself for college and became a force for positive 
influence in his community.

DISCUSSION AND RECOMMENDATIONS
In retelling Barry’s story using a narrative analysis approach with CCW as the framework, we shed 
light on parts of Barry’s life that may have been missed using thematic analysis. For example, 
the critique by researchers (Denton et al., 2020) has been that studies that have employed CCW 
have been limited in shallow interpretations of the forms of capital or neglecting the overlap of 
the different types of capitals. Narrative analysis, however, allowed for the exploration of Barry’s 
stories and experiences within context and with depth (Creswell & Poth, 2018) and to not be 
bound by simply categorizing and naming the frequency or the types of capital that showed up in 
his life. The narrative analysis approach helped us unveil the intricate interplay between various 
cultural resources and personal agency in achieving academic success.

In moving the conversation forward using CCW to describe the experiences of Black men in 
engineering, like recent researchers, we also observed that Barry had multiple forms of capital 
that were not siloed and that overlapped (Denton et al., 2020; Mobley & Brawner, 2019; Sellers et 
al., 2022; Yosso, 2005). Through Barry’s story, we saw an overlap in familial, social, and spiritual 
capital and how this overlap fueled Barry’s navigational, resistant, and aspirational capital and 
engineering degree attainment. As is evident from his story, the sources of these forms of capital 
stem from his upbringing in the United States and abroad and the experiences and people he 
engaged with throughout his life.

Consistent with previous research, we saw that aspirational capital was essential to Barry’s success 
(Brooms & Davis, 2017; Martin et al., 2013; Tolbert Smith, 2022). We expand current research by not 
only pointing out the sources of capital (i.e., familial capital) and what Barry’s hopes and dreams were, 
but we also illustrate the internal motivation behind his aspirations. Barry thought of his aspiration 
as a purpose or mission for his life. This kept him returning to his aspirational capital even in the 
face of adversity. Barry’s parents helped cultivate his engineering interest by providing him with 
other forms of capital and experiences that he applied to pursue his passion for engineering, though 
they were not engineers themselves. This is consistent with previous research (Sellers et al., 2022; 
Tolbert Smith, 2022), demonstrating that parents do not have to be engineers to support students’ 
engineering journeys. Barry had ample engineering examples from his uncle and his dad’s friend.

Regarding familial capital, Barry’s life allows us to lean into Burt’s description of a supportive “village” 
as an extension of the familial network (Burt et al., 2019; Burt & Johnson, 2018). These fictive kin, 
who are not related by blood, include mentors, spiritual communities, and friends and extend familial 
capital into other forms of capital, particularly aspirational and social capital for Black children and 
adolescents (Burt et al., 2019). Barry’s village consisted of his father, uncle, dad’s friend, cousin, 
and even his nanny. Our work aligns with Martin and colleagues’ (2020) work, demonstrating that 
familial networks used expressive actions to support students. Barry’s narrative was powerfully 
driven by the supportive conversations that his uncle, dad, and dad’s friend shared with him.



13Brown et al. 
Studies in Engineering 
Education 
DOI: 10.21061/see.118

In the cursory CCW analysis, Denton et al. (2020) suggests that linguistic capital is often left out 
of CCW studies about Black male engineering students. However, we point out that Barry’s entire 
interview illuminates his strong linguistic capital. This was illuminated through elements of his 
story that Yosso (2005) called out as elements such as memorization, attention to detail, dramatic 
pauses, comedic time, and vocal tone. Along these lines, at the intersection of Barry’s linguistic, 
aspirational, and social capital, we see what others have described as the bi-directional nature of 
capital (Tolbert Smith, 2022). Barry has deposited the capital invested in him, added to his skillset 
his own experiences, and has committed to being an example of success for others. Barry’s story 
exemplifies the importance of pulling others up as he continued to rise above the glass ceiling. For 
him, this is done by being an example of success and sharing his lessons and experiences. We do 
not take lightly the responsibility we have been given to extend our reach and to be part of his 
mission, which starts with sharing his story.

Embedded within Barry’s aspirations and belief in self, we also saw how he enacted resistant 
capital. Barry’s actions played out in what others have called “prove them wrong” (Moore et al., 
2003). Some 15 years later, we see “prove them wrong” play out as a form of resistance. This is 
a part of the conversation about the participation of Black men that must be foregrounded and 
understood more deeply. Understanding the origins of these feelings may enable the design of 
intentional interventions for faculty, administrators, and students to help alleviate this pressure 
from students. Similarly, we saw Barry use avoidance as a form of resistant capital to avoid a 
university staff member. Developing interventions to better train faculty and staff members on 
indicators of the strategies Black males use to resist inequities such as racism and discrimination 
and how they can be more inclusive may help enhance the experiences of Black men in engineering.

IMPLICATIONS FOR FUTURE RESEARCH AND PRACTICE
In offering implications for future research and practice, we seek to extend from Barry’s story 
research and practices that might be useful in supporting future students. As educational and 
societal stakeholders grapple with broadening participation in engineering, specifically around the 
participation of Black men, this study, using an assets-based framework (CCW) to capture the 
journey of Barry, is uniquely positioned to amplify implications for research and practices. Our 
discussion of implications for future research and practice is offered based on the goal of adding 
to the larger body of knowledge and future methodological approaches to examining Black male 
participation in engineering broadly and within sub-disciplines. Additionally, by retelling Barry’s 
experiences, we speak directly to engineering educators, current and future students, with hopes 
of shedding insights into educational settings that can support Black men. Barry’s experiences 
provide the context for considering the next steps for research and practice.

IN RESEARCH

Though our work and recent studies illuminate Black men’s experiences in undergraduate 
engineering programs using assets-based approaches (Sellers et al., 2022; Tolbert Smith, 2022), 
more work is needed to shed light on the experience of this population. For example, additional 
studies might include more extensive samples of participants from varying engineering disciplines 
focusing on using methodologies such as phenomenography. Because Black men are not a 
monolithic group, additional studies should dive into recruiting participants whose salience or 
centrality of being Black and male might differ. For example, studies examining the cultural capital 
enacted by Black men of immigrant origins would further enhance the landscape of what we 
know about Black men in undergraduate engineering programs.

Future longitudinal studies tracking students over multiple years of their undergraduate 
experiences might also illuminate the temporal nature of CCW among Black men. Additional 
studies might also more deeply examine CCW and how Black male engineering students in 
different institutional contexts (e.g., HBCUs, HSIs) and engineering majors employ their cultural 
wealth to succeed. In so doing, researchers will better understand how well the CCW framework 
holds up among this population, and for example, dive deeper into what it means to be a Black 
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male engineering student at an HSI like Barry. Future research studies should also be designed to 
continue to elucidate how other minoritized students in mechanical engineering, such as Black 
women, acquire and use their CCW.

In addition, like other recent studies, we also acknowledge the need for research that includes 
the perspectives of faculty, staff, administrators, and students’ families (Denton et al., 2020; 
Sellers et al., 2022) in the same study to provide multi-perspectives on how community cultural 
wealth is transmitted, deployed, and identified. The interplay of the different types of capital was 
illuminated in this work. Additional research might be specifically designed to explore the overlap 
of the different types of capital as the study’s aim and at the onset of the study.

IMPLICATIONS FOR PRACTICE

Understanding the forms of capital Black male engineering students lean upon for success might 
inform how educators support them. For example, as an engineering faculty, understanding the 
importance of social networks—I (the third author) might provide more opportunities for students 
to meet their peers and encourage this within my class and not count on it to happen randomly 
(Henderson, Hines et al., 2023). Acknowledging that not all families have the resources and social 
networks that Barry’s family does, I might introduce my students to practicing engineers as a part 
of the course curriculum to help build their social network. For example, I might explicitly include 
activities in-class assignments that help engage students’ navigational capital, such as a simple 
activity requiring that they find my office—inviting librarians to come to class to talk about the 
resources that they have and including subsequent assignments that require students to apply 
what they learn. As educators, we might develop structures that support students in reflecting on 
their assets to help strengthen their aspirational, navigational, linguistic, and resistant capital. For 
Barry, one example was finding a professor he could confide in.

In this study, we saw that peers supported Barry emotionally by imparting navigational capital. 
Because of the apparent importance of peer support, institutions should develop or enhance 
peer mentoring as a strategy to help promote academic success. Institutions should ensure 
institutional support (e.g., budget line items, study, and networking spaces) for interventions and 
student organizations that help students engage their navigational and social capital (Henderson, 
Hines et al., 2023; Martin et al., 2020). This strategy has the potential to be impactful since peer 
support and social capital are generally found to be crucial to student success but are often left 
for students to seek themselves. In addition, Barry highlighted that having found support from his 
peers was a meaningful connection to helping him achieve academic success. He also shared his 
challenges with advisors. Institutions should do more to ensure academic advisors and faculty are 
trained to support not only Black males but all students. This could be done by providing support 
for additional advising and mentorship training for faculty and staff. Also, in understanding that 
there are multiple pathways to obtaining engineering degrees and that students do not always 
complete their degrees where they started, institutions should make better efforts at creating 
systems that consider how credits are transferred from one institution to another.

Last, though college students like Barry are adults, institutions might reconsider how we engage 
family members as stakeholders, especially since researchers have reported the importance of 
familial capital.

CONCLUSION
This study centers the voice of a Black male mechanical engineering student, Barry, and provides 
insight into how he acquired and used his capital. In our use of a narrative approach, we do 
justice to these scholars (Sochacka et al., 2018, p. 371) by illuminating their experiences and 
disaggregating their voices from other gender, racial, and ethnically minoritized groups (Priddie, 
2020). In re-telling Barry’s story, we also act as a vessel to advance and extend his advocacy for 
the advancement of Black men in engineering. Sellers and colleagues (2022) describe the use of 
research methods with the explicit intent of enacting social change as methodological activism. 
Through this work, we advocate for increasing the use of the various pathways to engineering for 
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students of color and hope for continued social and systemic changes in engineering spaces for 
the next Barry—perhaps a future student who shares not only ethnic identity and gender identity 
but also multi-national or non-traditional.

Shedding light on the capital that Black men bring into their educational settings will be vital in 
enhancing the recruitment and retention of Black men in engineering. This work provides insights 
into supporting Black male engineering students at multiple phases of their lives and perhaps 
how to design intervention strategies that build upon their assets as emerging engineers. Findings 
will likely impact this underrepresented group at Amistad University, and implications might be 
adapted and extended to others as we move the conversation about Black men in engineering 
from side conversations to the main agenda.

ACKNOWLEDGEMENTS
We sincerely thank our study participant for allowing us to learn from his experiences. We also 
acknowledge Dr. Nicola Sochacka, who read and provided feedback on early iterations of this 
manuscript and coached Dr. Henderson while developing this work and grappling with our 
claims. Dr. Sochacka’s insights helped significantly transform the first author’s conceptualization, 
confidence, and dissemination of this work.

FUNDING INFORMATION
National Science Foundation, Grant/Award Numbers: 1828306.

COMPETING INTERESTS
The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS
All authors approve the author list and this manuscript for submission to Studies in Engineering 
Education. We also agree to be accountable for the study.

a. Marcus D. Brown participated in all aspects of the research process and manuscript 
preparation process.

b. David Horton, Jr. participated in data analysis, data analysis discussions, and the manuscript 
preparation process.

c. Jerrod A. Henderson conducted interviews and participated in all aspects of the research 
process and manuscript preparation process.

AUTHOR AFFILIATIONS
Marcus D. Brown  orcid.org/0000-0002-4855-303X 
University of Houston, US

David Horton, Jr.  orcid.org/0009-0006-6446-6151 
University of Houston, US

Jerrod A. Henderson  orcid.org/0000-0002-0501-5805 
University of Houston, US

REFERENCES
ASEE. 2022. EDMS Profiles of Engineering and Engineering Technology. ASEE National Data Collections. 

Accessed: Dec. 03, 2022. [Online]. https://survey.asee.org/

Beddoes, K. (2011). Engineering education discourses on underrepresentation: Why problematization matters.  

International Journal of Engineering Education, 27(5), 1117–1129. https://www.researchgate.net/publication/​

236890305_Engineering_Education_Discourses_on_Underrepresentation_Why_Problematization_Matters

https://orcid.org/0000-0002-4855-303X
https://orcid.org/0000-0002-4855-303X
https://orcid.org/0009-0006-6446-6151
https://orcid.org/0009-0006-6446-6151
https://orcid.org/0000-0002-0501-5805
https://orcid.org/0000-0002-0501-5805
https://survey.asee.org/
https://www.researchgate.net/publication/236890305_Engineering_Education_Discourses_on_Underrepresentation_Why_Problematization_Matters
https://www.researchgate.net/publication/236890305_Engineering_Education_Discourses_on_Underrepresentation_Why_Problematization_Matters


16Brown et al. 
Studies in Engineering 
Education 
DOI: 10.21061/see.118

Bourdieu, P. (1986). The forms of capital. In J. G. Richardson (Ed.), Handbook of theory and research of 

education (pp. 241–258). Greenwood.

Brooms, D. R. (2023). What’s going on here? Black men and gendered-antiblackness at a Hispanic-Serving 

Institution. Race Ethnicity and Education, 26(6), 681–700. DOI: https://doi.org/10.1080/13613324.2022.

2154371

Brooms, D. R., & Davis, A. R. (2017). Exploring Black males’ community cultural wealth and college 

aspirations. Spectrum: A Journal on Black Men, 6(1), 33–58. DOI: https://doi.org/10.2979/spectrum.6.1.02

Burt, B. A. (2020). Demystifying the monolithic Black male mystique. Sankofa: African American 

Perspectives on Race and Culture in U.S. Doctoral Education, 91. https://www.researchgate.net/

publication/343380981_Demystifying_the_Monolithic_Black_Male_Mystique_Advancing_a_Research_

Agenda_on_Black_Men_in_Engineering_Graduate_Programs

Burt, B. A., & Johnson, J. T. (2018). Origins of early STEM interest for Black male graduate students in 

engineering: A community cultural wealth perspective. School Science and Mathematics, 118(6),  

257–270. DOI: https://doi.org/10.1111/ssm.12294

Burt, B. A., Roberson, J. J., Johnson, J. T., & Bonanno, A. (2020). Black men in engineering graduate 

programs: A theoretical model of the motivation to persist. Teachers College Record, 122(11), 1–58.  

DOI: https://doi.org/10.1177/016146812012201109

Burt, B. A., Williams, K. L., & Palmer, G. J. M. (2019). It takes a village: The role of emic and etic adaptive 

strengths in the persistence of Black men in engineering graduate programs. American Educational 

Research Journal, 56(1), 39–74. DOI: https://doi.org/10.3102/0002831218789595

Carnegie Classification of Institutions of Higher Education. (2021). Basic classification description. American 

Council on Education. https://carnegieclassifications.iu.edu/classification_descriptions/basic.php

Chubin, D. E., May, G. S., & Babco, E. L. (2005). Diversifying the engineering workforce. Journal of Engineering 

Education, 94(1), 73–86. DOI: https://doi.org/10.1002/j.2168-9830.2005.tb00830.x

Collins, K. H., & Jones Roberson, J. (2020). Developing STEM identity and talent in underrepresented 

students: Lessons learned from four gifted black males in a magnet school program. Gifted Child Today, 

43(4), 218–230. DOI: https://doi.org/10.1177/1076217520940767

Coulter, A. C., & Smith, M. L. (2009). The construction zone: Literary elements in narrative research. 

Educational Researcher, 38(8), 577–590. DOI: https://doi.org/10.3102/0013189X09353787

Creswell, J. W., & Poth, C. N. (2018). Qualitative inquiry & research design: Choosing among five approaches 

(4th ed.). Sage Publications. https://us.sagepub.com/en-us/nam/qualitative-inquiry-and-research-

design/book246896

Cross, K. J., & Paretti, M. C. (2015, June). The impact of personal interactions on the experience of African 

American males on multiracial student teams [Paper presentation]. 2015 ASEE Annual Conference & 

Exposition, Seattle, Washington, United States. DOI: https://doi.org/10.18260/p.24882

Delgado, R., & Stefancic, J. (2023). Critical race theory: An introduction (4th ed.). NYU Press. https://nyupress.

org/9781479818259/critical-race-theory-fourth-edition/

Denton, M., Borrego, M., & Boklage, A. (2020). Community cultural wealth in science, technology, 

engineering, and mathematics education: A systematic review. Journal of Engineering Education, 109(3), 

556–580. DOI: https://doi.org/10.1002/jee.20322

Dickerson, D., & Zephirin, T. (2017, June). Exploring the association of a cultural engineering student 

organization chapter with student success [Paper presentation], 2017 ASEE Annual Conference & 

Exposition. DOI: https://doi.org/10.18260/1-2--28335

Fleming, L. N., Smith, K. C., Williams, D. G., & Bliss, L. B. (2013, June). Engineering identity of Black 

and Hispanic undergraduates: The impact of minority serving institutions [Paper presentation], 

2013 ASEE Annual Conference & Exposition (pp. 23–510). https://www.researchgate.net/

publication/288308665_Engineering_identity_of_black_and_hispanic_undergraduates_The_impact_of_

minority_serving_institutions

Flowers, A. M., III, & Banda, R. M. (2018). When Giftedness and Poverty Collide and Why it Matters: Gifted, 

Poor, Black Males Majoring in Engineering. Journal of African American Males in Education, 9(1).

Francis, R. A., & McClary, L. (2023, June). “Studies in the strategies of overcomers”: Literature review of the 

experiences of high-achieving Black male undergraduate engineering students [Paper presentation], 2023 

ASEE Annual Conference & Exposition. DOI: https://doi.org/10.18260/1-2--42331

Fries-Britt, S., & White-Lewis, D. (2020). In pursuit of meaningful relationships: How black males perceive 

faculty interactions in STEM. The Urban Review, 52(2), 521–540. DOI: https://doi.org/10.1007/s11256-

020-00559-x

Harper, S. R. (2010). An anti-deficit achievement framework for research on students of color in STEM. New 

Directions for Institutional Research, 2010(148), 63–74. DOI: https://doi.org/10.1002/ir.362

https://doi.org/10.1080/13613324.2022.2154371
https://doi.org/10.1080/13613324.2022.2154371
https://doi.org/10.2979/spectrum.6.1.02
https://www.researchgate.net/publication/343380981_Demystifying_the_Monolithic_Black_Male_Mystique_Advancing_a_Research_Agenda_on_Black_Men_in_Engineering_Graduate_Programs
https://www.researchgate.net/publication/343380981_Demystifying_the_Monolithic_Black_Male_Mystique_Advancing_a_Research_Agenda_on_Black_Men_in_Engineering_Graduate_Programs
https://www.researchgate.net/publication/343380981_Demystifying_the_Monolithic_Black_Male_Mystique_Advancing_a_Research_Agenda_on_Black_Men_in_Engineering_Graduate_Programs
https://doi.org/10.1111/ssm.12294
https://doi.org/10.1177/016146812012201109
https://doi.org/10.3102/0002831218789595
https://carnegieclassifications.iu.edu/classification_descriptions/basic.php
https://doi.org/10.1002/j.2168-9830.2005.tb00830.x
https://doi.org/10.1177/1076217520940767
https://doi.org/10.3102/0013189X09353787
https://us.sagepub.com/en-us/nam/qualitative-inquiry-and-research-design/book246896
https://us.sagepub.com/en-us/nam/qualitative-inquiry-and-research-design/book246896
https://doi.org/10.18260/p.24882
https://nyupress.org/9781479818259/critical-race-theory-fourth-edition/
https://nyupress.org/9781479818259/critical-race-theory-fourth-edition/
https://doi.org/10.1002/jee.20322
https://doi.org/10.18260/1-2--28335
https://www.researchgate.net/publication/288308665_Engineering_identity_of_black_and_hispanic_undergraduates_The_impact_of_minority_serving_institutions
https://www.researchgate.net/publication/288308665_Engineering_identity_of_black_and_hispanic_undergraduates_The_impact_of_minority_serving_institutions
https://www.researchgate.net/publication/288308665_Engineering_identity_of_black_and_hispanic_undergraduates_The_impact_of_minority_serving_institutions
https://doi.org/10.18260/1-2--42331
https://doi.org/10.1007/s11256-020-00559-x
https://doi.org/10.1007/s11256-020-00559-x
https://doi.org/10.1002/ir.362


17Brown et al. 
Studies in Engineering 
Education 
DOI: 10.21061/see.118

Henderson, J. A., Hines, E. M., Boyce, A., Davis, J. L., Junqueira, W. M., & Slack, T. (2021, July). Black males 

in pursuit of advanced engineering degrees [Paper presentation], 2021 ASEE Virtual Annual Conference 

Content Access. DOI: https://doi.org/10.18260/1-2--36752

Henderson, J. A., Hines, E. M., Davis, J. L., Le Shorn, S. B., Alarcón, J. D., & Slack, T. (2023). It’s a vibe: 

Understanding the graduate school experiences of Black male engineering faculty. Journal for 

Multicultural Education, 17(1), 1–16. DOI: https://doi.org/10.1108/JME-01-2022-0013

Henderson, J. A., Junqueira, W., Benjamin, L. S. S., Hines, E. M., Alarcón, J. D., Davis, J. L., & Cavazos, 
S. (2023). Circle of success—An interpretative phenomenological analysis of how Black engineering 

students experience success. Journal of Engineering Education, 112(2), 403–417. DOI: https://doi.

org/10.1002/jee.20509

Henderson, J. A., Le Shorn, S. B., & Davis, J. L. (2024). An interpretive phenomenological 

analysis of the engineering journey of a Black male engineering major. Journal of Women 

and Minorities in Science and Engineering, 30(3). https://www.dl.begellhouse.com/

journals/00551c876cc2f027,7daf8c4a47a604b1,02289c8a1c3bebb0.html

Henderson, J., Hines, E. M., Boyce, A., Golden, M., Singleton II, P., Davis, J. L., Slack, T., & Junqueira, W. 
(2022). Factors impacting engineering advanced degree pursuit and attainment among black males. 

Journal of Women and Minorities in Science and Engineering, 28(4). https://www.dl.begellhouse.com/

download/article/6a19983e5704bbcf/1-24.pdf

Henderson, J., Snodgrass Rangel, V., Holly Jr, J., Greer, R., & Manuel, M. (2021). Enhancing engineering 

identity among boys of color. Journal of Pre-College Engineering Education Research (J-PEER), 11(2), 2. 

DOI: https://doi.org/10.7771/2157-9288.1311

Holly, J. S., Jr. (2020). A critical autoethnography of a Black man teaching engineering to Black boys. Journal 

of African American Males in Education (JAAME), 11(2), 25–42. DOI: https://doi.org/10.7302/21565

Knight, T. (2002). Equity in Victorian education and “deficit” thinking. Melbourne Studies in Education, 43(1), 

83–105. DOI: https://doi.org/10.1080/17508480209556394

Litzler, E., & Samuelson, C. (2013). How underrepresented minority engineering students derive a sense of 

belonging from engineering [Paper presentation], 2013 ASEE Annual Conference & Exposition, Atlanta, 

Georgia. DOI: https://doi.org/10.18260/1-2—19688

Malone, K. R., & Barabino, G. (2009). Narrations of race in STEM research settings: Identity formation and its 

discontents. Science Education, 93(3), 485–510. DOI: https://doi.org/10.1002/sce.20307

Martin, J. P., Simmons, D. R., & Yu, S. L. (2013). The role of social capital in the experiences of Hispanic 

women engineering majors. Journal of Engineering Education, 102(2), 227–243. DOI: https://doi.

org/10.1002/jee.20010

Martin, J. P., Stefl, S. K., Cain, L. W., & Pfirman, A. L. (2020). Understanding first-generation undergraduate 

engineering students’ entry and persistence through social capital theory. International Journal of STEM 

Education, 7(1), 37. DOI: https://doi.org/10.1186/s40594-020-00237-0

McGee, E., & Martin, D. B. (2011). From the hood to being hooded: A case study of a Black male PhD. 

Journal of African American Males in Education, 2(1), 46–65. https://jaamejournal.scholasticahq.com/

article/18412-from-the-hood-to-being-hooded-a-case-study-of-a-black-male-phd

McGee, E. O. (2016). Devalued Black and Latino racial identities: A by-product of STEM college 

culture? American Educational Research Journal, 53(6), 1626–1662. DOI: https://doi.

org/10.3102/0002831216676572

McGee, E. O. (2020). Interrogating structural racism in STEM higher education. Educational Researcher, 49(9), 

633–644. DOI: https://doi.org/10.3102/0013189X20972718

McGee, E. O., Botchway, P. K., Naphan-Kingery, D. E., Brockman, A. J., Houston, S., & White, D. T. (2022). 

Racism camouflaged as impostorism and the impact on Black STEM doctoral students. Race Ethnicity 

and Education, 25(4), 487–507. DOI: https://doi.org/10.1080/13613324.2021.1924137

Milner, H. R. (2007). Race, culture, and researcher positionality: Working through dangers seen, unseen, and 

unforeseen. Educational Researcher, 36(7), 388–400. DOI: https://doi.org/10.3102/0013189X07309471

Mobley, C., & Brawner, C. E. (2019). “Life prepared me well for succeeding”: The enactment of community 

cultural wealth, experiential capital, and transfer student capital by first-generation engineering transfer 

students. Community College Journal of Research and Practice, 43(5), 353–369. DOI: https://doi.org/10.10

80/10668926.2018.1484823

Moore, J. L., III, Madison-Colmore, O., & Smith, D. M. (2003). The prove-them-wrong syndrome: Voices from 

unheard African-American males in engineering disciplines. The Journal of Men’s Studies, 12(1), 61–73. 

DOI: https://doi.org/10.3149/jms.1201.61

Morse, J. M. (Ed.). (1991). Qualitative nursing research: A contemporary dialogue. Strategies for sampling. Sage 

Publications. DOI: https://doi.org/10.4135/9781483349015

https://doi.org/10.18260/1-2--36752
https://doi.org/10.1108/JME-01-2022-0013
https://doi.org/10.1002/jee.20509
https://doi.org/10.1002/jee.20509
https://www.dl.begellhouse.com/journals/00551c876cc2f027,7daf8c4a47a604b1,02289c8a1c3bebb0.html
https://www.dl.begellhouse.com/journals/00551c876cc2f027,7daf8c4a47a604b1,02289c8a1c3bebb0.html
https://www.dl.begellhouse.com/download/article/6a19983e5704bbcf/1-24.pdf
https://www.dl.begellhouse.com/download/article/6a19983e5704bbcf/1-24.pdf
https://doi.org/10.7771/2157-9288.1311
https://doi.org/10.7302/21565
https://doi.org/10.1080/17508480209556394
https://doi.org/10.18260/1-2�19688
https://doi.org/10.1002/sce.20307
https://doi.org/10.1002/jee.20010
https://doi.org/10.1002/jee.20010
https://doi.org/10.1186/s40594-020-00237-0
https://jaamejournal.scholasticahq.com/article/18412-from-the-hood-to-being-hooded-a-case-study-of-a-black-male-phd
https://jaamejournal.scholasticahq.com/article/18412-from-the-hood-to-being-hooded-a-case-study-of-a-black-male-phd
https://doi.org/10.3102/0002831216676572
https://doi.org/10.3102/0002831216676572
https://doi.org/10.3102/0013189X20972718
https://doi.org/10.1080/13613324.2021.1924137
https://doi.org/10.3102/0013189X07309471
https://doi.org/10.1080/10668926.2018.1484823
https://doi.org/10.1080/10668926.2018.1484823
https://doi.org/10.3149/jms.1201.61
https://doi.org/10.4135/9781483349015


18Brown et al. 
Studies in Engineering 
Education 
DOI: 10.21061/see.118

National Science Foundation, National Center for Science and Engineering Statistics. (2019). Women, 

minorities, and persons with disabilities in science and engineering: 2019 (Special Report NSF 19–304). 

NSF. https://www.nsf.gov/statistics/wmpd

Noonan, R. (2017). STEM jobs: 2017 update. (ESA Issue Brief# 02-17). U.S. Department of Commerce. https://

files.eric.ed.gov/fulltext/ED594354.pdf

Ortiz, N. A., Morton, T. R., Miles, M. L., & Roby, R. S. (2019). What about us? Exploring the challenges and 

sources of support influencing Black students’ STEM identity development in postsecondary education. 

Journal of Negro Education, 88(3), 311–326. DOI: https://doi.org/10.7709/jnegroeducation.88.3.0311

Palmer, R. T., Maramba, D. C., & Dancy, T. E., II. (2011). A qualitative investigation of factors promoting 

the retention and persistence of students of color in STEM. Journal of Negro Education, 80(4), 491–504. 

https://muse.jhu.edu/article/806879

Patton, M. Q. (2002). Qualitative research and evaluation methods. SAGE Publications. https://us.sagepub.

com/en-us/nam/qualitative-research-evaluation-methods/book232962

Pirtle, W. N., Brock, B., Aldonza, N., Leke, K., & Edge, D. 2021. “I Didn’t Know What Anti-Blackness Was 

Until I Got Here”: The Unmet Needs of Black Students at Hispanic-Serving Institutions. Urban Education. 

Advance online publication. DOI: https://doi.org/10.1177/ 00420859211044948

Polkinghorne, D. E. (1995). Narrative configuration and qualitative analysis. In J. A. Hatch & R. Wisniewski 

(Eds.), Life history and narrative (pp. 5–25). Falmer Press. DOI: https://doi.org/10.1080/095183995008​

0103

Priddie, C. (2020). Creating equitable STEM environments for Black students in higher education. Journal of 

the Student Personnel Association at Indiana University, 48, 87–99. https://scholarworks.iu.edu/journals/

index.php/jiuspa/article/view/30384

Puccia, E., Martin, J. P., Smith, C. A., Kersaint, G., Campbell-Montalvo, R., Wao, H., Lee, R., Skvoretz, J., & 
MacDonald, G. (2021). The influence of expressive and instrumental social capital from parents on 

women and underrepresented minority students’ declaration and persistence in engineering majors. 

International Journal of STEM Education, 8(1), 1–15. DOI: https://doi.org/10.1186/s40594-021-00277-0

Reissman, C. K. (2008). Narrative methods for the human sciences. Thousand Oaks, CA: Sage.

Revelo, R. A., & Baber, L. D. (2018). Engineering resistors: Engineering Latina/o students and 

emerging resistant capital. Journal of Hispanic Higher Education, 17(3), 249–269. DOI: https://doi.

org/10.1177/1538192717719132

Samuelson, C. C., & Litzler, E. (2016). Community cultural wealth: An assets-based approach to persistence 

of engineering students of color. Journal of Engineering Education, 105(1), 93–117. DOI: https://doi.

org/10.1002/jee.20110

Secules, S., McCall, C., Mejia, J. A., Beebe, C., Masters, A. S., L. Sánchez-Peña, M., & Svyantek, M. (2021). 

Positionality practices and dimensions of impact on equity research: A collaborative inquiry and call 

to the community. Journal of Engineering Education, 110(1), 19–43. DOI: https://doi.org/10.1002/jee.​

20377

Sellers, V. B., Martin, J. P., & Seraphin, M. (2022). A narrative inquiry approach to community cultural wealth 

of Black men in engineering. Journal of Women and Minorities in Science and Engineering, 28(4), 69–95. 

DOI: https://doi.org/10.1615/JWomenMinorScienEng.2021038012

Slack, T., Davis, J. L., Le Shorn, S. B., Hines, E. M., & Henderson, J. (2024). Black males in STEM: 

Exploring future engineering graduate school aspirations of undergraduate black men. Journal 

of Women and Minorities in Science and Engineering, 30(1). DOI: https://doi.org/10.1615/

JWomenMinorScienEng.2023043030

Sochacka, N. W., Walther, J., & Pawley, A. L. (2018). Ethical validation: Reframing research ethics in 

engineering education research to improve research quality. Journal of Engineering Education, 107(3), 

362–379. DOI: https://doi.org/10.1002/jee.20222

Spencer, B. M. (2021, September). The psychological costs of experiencing racial discrimination in the ivory 

tower: The untold stories of Black men enrolled in science, technology, engineering, and mathematics 

(STEM) doctoral programs. Sociological Forum, 36(3), 776–798. DOI: https://doi.org/10.1111/socf.12724

Stoddard, B. (2022). Peer Mentoring: Adapting Retention Practices to Support and Retain Black Students from 

High School to University. Passion Lord. Loyola Marymount University.

Strauss, A., & Corbin, J. M. (1998). Basics of qualitative research: Techniques and procedures for developing 

grounded theory. SAGE Publications. https://us.sagepub.com/en-us/nam/basics-of-qualitative-research/

book235578

Tolbert Smith, D. (2022). “They are here to support me”: Community cultural wealth assets and pre-college 

experiences of undergraduate Black men in engineering. Journal of Engineering Education, 111(4),  

750–769. DOI: https://doi.org/10.1002/jee.20480

https://www.nsf.gov/statistics/wmpd
https://files.eric.ed.gov/fulltext/ED594354.pdf
https://files.eric.ed.gov/fulltext/ED594354.pdf
https://doi.org/10.7709/jnegroeducation.88.3.0311
https://muse.jhu.edu/article/806879
https://us.sagepub.com/en-us/nam/qualitative-research-evaluation-methods/book232962
https://us.sagepub.com/en-us/nam/qualitative-research-evaluation-methods/book232962
https://doi.org/10.1177/ 00420859211044948
https://doi.org/10.1080/0951839950080103
https://doi.org/10.1080/0951839950080103
https://scholarworks.iu.edu/journals/index.php/jiuspa/article/view/30384
https://scholarworks.iu.edu/journals/index.php/jiuspa/article/view/30384
https://doi.org/10.1186/s40594-021-00277-0
https://doi.org/10.1177/1538192717719132
https://doi.org/10.1177/1538192717719132
https://doi.org/10.1002/jee.20110
https://doi.org/10.1002/jee.20110
https://doi.org/10.1002/jee.20377
https://doi.org/10.1002/jee.20377
https://doi.org/10.1615/JWomenMinorScienEng.2021038012
https://doi.org/10.1615/JWomenMinorScienEng.2023043030
https://doi.org/10.1615/JWomenMinorScienEng.2023043030
https://doi.org/10.1002/jee.20222
https://doi.org/10.1111/socf.12724
https://us.sagepub.com/en-us/nam/basics-of-qualitative-research/book235578
https://us.sagepub.com/en-us/nam/basics-of-qualitative-research/book235578
https://doi.org/10.1002/jee.20480


19Brown et al. 
Studies in Engineering 
Education 
DOI: 10.21061/see.118

TO CITE THIS ARTICLE:
Brown, M. D., Horton Jr, D., 
& Henderson, J. A. (2024). A 
Narrative of the Community 
Cultural Wealth of a Black Male 
Engineering Undergraduate 
Student. Studies in Engineering 
Education, 5(2), 1–19. DOI: 
https://doi.org/10.21061/
see.118

Submitted: 22 December 2022     
Accepted: 19 March 2024     
Published: 01 May 2024

COPYRIGHT:
© 2024 The Author(s). This is an 
open-access article distributed 
under the terms of the Creative 
Commons Attribution 4.0 
International License (CC-BY 
4.0), which permits unrestricted 
use, distribution, and 
reproduction in any medium, 
provided the original author 
and source are credited. See 
http://creativecommons.org/
licenses/by/4.0/.

Studies in Engineering Education 
is a peer-reviewed open 
access journal published by 
VT Publishing.

Villalpando, O., & Solórzano, D. G. (2005). The role of culture in college preparation programs: A review of the 

research literature. In W. G. Tierney, & Z. B. Corwin (Eds.), Preparing for college: Nine elements of effective 

outreach (pp. 13–28). SUNY Press. https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449 

&url=https://sunypress.edu/content/download/451405/5489708/version/1/file/9780791462751_ 

imported2_excerpt.pdf&ved=2ahUKEwju5PS25o2FAxV1jIkEHVTLA9QQFnoECBoQAQ&usg=AOvVaw3_

gVroqxkcuYEm3GoRZEzu

Walther, J., Sochacka, N. W., & Kellam, N. N. (2013). Quality in interpretive engineering education research: 

Reflections on an example study. Journal of Engineering Education, 102(4), 626–659. DOI: https://doi.

org/10.1002/jee.20029

Yosso, T. J. (2005). Whose culture has capital? A critical race theory discussion of community cultural wealth. 

Race Ethnicity and Education, 8(1), 69–91. DOI: https://doi.org/10.1080/1361332052000341006

https://doi.org/10.21061/see.118
https://doi.org/10.21061/see.118
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sunypress.edu/content/download/451405/5489708/version/1/file/9780791462751_imported2_excerpt.pdf&ved=2ahUKEwju5PS25o2FAxV1jIkEHVTLA9QQFnoECBoQAQ&usg=AOvVaw3_gVroqxkcuYEm3GoRZEzu
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sunypress.edu/content/download/451405/5489708/version/1/file/9780791462751_imported2_excerpt.pdf&ved=2ahUKEwju5PS25o2FAxV1jIkEHVTLA9QQFnoECBoQAQ&usg=AOvVaw3_gVroqxkcuYEm3GoRZEzu
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sunypress.edu/content/download/451405/5489708/version/1/file/9780791462751_imported2_excerpt.pdf&ved=2ahUKEwju5PS25o2FAxV1jIkEHVTLA9QQFnoECBoQAQ&usg=AOvVaw3_gVroqxkcuYEm3GoRZEzu
https://www.google.com/url?sa=t&source=web&rct=j&opi=89978449&url=https://sunypress.edu/content/download/451405/5489708/version/1/file/9780791462751_imported2_excerpt.pdf&ved=2ahUKEwju5PS25o2FAxV1jIkEHVTLA9QQFnoECBoQAQ&usg=AOvVaw3_gVroqxkcuYEm3GoRZEzu
https://doi.org/10.1002/jee.20029
https://doi.org/10.1002/jee.20029
https://doi.org/10.1080/1361332052000341006

