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Abstract 

Despite recent STEM diversity initiatives, there still exists structural barriers on who can pursue 

their STEM aspirations. The lack of diversity in STEM fields hinders individual self-

actualization and economic advancement as well as STEM innovation efforts. Notably, Black 

women remain underrepresented in STEM higher education and academic entrepreneurship. The 

goal of this project is to increase the understanding of the entrepreneurship-related experiences 

of Black women in STEM higher education. Specifically, we examine how the erasure and 

marginalization of Black women in STEM academic entrepreneurship contributes to their 

minoritization in STEM. In doing so, we seek to identify ways to improve their experiences in 

STEM higher education and entrepreneurial spaces. Relying on Collins’ (1990) domains of 

power framework, the following question guides the study: To what extent do everyday 

encounters and practices of marginalization in STEM higher education and entrepreneurial 

education spaces shape Black women’s engagement in STEM entrepreneurial education 

programming? To answer this question, we conducted semi-structured interviews (n=7) of Black 

women faculty in STEM higher education who have engaged or not engaged in entrepreneurship 

education programming. These conversations reveal the various ways Black women navigate in 

and outside of entrepreneurship education programming to innovate their fields.  

 

Introduction 

In the United States, national calls have emerged for expanding the science, technology, 

engineering, and mathematics (STEM) workforce [1]. Government officials suggest that an 

increase in the number of STEM professionals and innovations is important for meeting rising 

social, economic, and environmental concerns across the country [2], [3]. One approach for 

STEM workforce development is the launch of STEM entrepreneurship education programming. 

STEM entrepreneurial education programs (EEPs) promote and support university faculty, 

students and administrators in their transformation of STEM research into marketable products 

[4]–[8]. Since their emergence in the late 20th century, STEM EEPs have assisted in the 

production of thousands of patents and innovations aimed at producing national and local social 

change [9].  

 

Despite their benefits, STEM EEPs have struggled to engage Black women academic 

professionals. STEM EEPs’ limited diversity hinders STEM innovation at national and local 

levels as well as restricts access and resources for Black women in pursuing STEM academic 

entrepreneurship [2], [3], [10]. Therefore, the goal of this paper is to examine the following 

research question: To what extent do everyday encounters and practices of marginalization in 

STEM higher education and entrepreneurial education spaces shape Black women’s engagement 

in STEM EEPs? Relying on Collins’ [11] domains of power framework, this paper investigates 

how day to day encounters and practices of marginalization shape Black women STEM faculty’s 

decision to participate in STEM EEPs. This paper offers evidence of how the decision to pursue 

STEM EEPs for Black women STEM faculty is rooted in resistance strategies of self-care and 

preservation from exclusionary interpersonal dynamics in academia and entrepreneurial spaces.   

 

Literature Review 



During the late 20th century, EEPs became increasingly popular in United States higher 

education institutions [12]. At the time, colleges and universities were seeking new ways to 

increase their financial revenue due to decreases in state and national funding [13], [14]. The rise 

of entrepreneurship nationwide provided universities and colleges with the opportunity to test 

and capitalize the commercial viability of academic research innovations [5]. This newfound 

entrepreneurial interest was assisted by governmental legislation like the 1980 Bayh-Dole Act, 

which expanded opportunities for higher education institutions to transform federally funded 

research into marketplace products [4]. Shortly after the implementation of the Bayh-Dole Act, 

higher education institutions started developing EEPs to provide opportunities for individuals to 

gain knowledge and expertise on entrepreneurial mindsets and behaviors [15]. 

 

The development of STEM EEPs in the United States coincided with external pressures from the 

nation [16]–[18]. Following the space race during the Cold War, the United States was invested 

in upholding its’ global image of being a leader in STEM innovation [17], [18]. The expansion of 

EEPs offered opportunities for universities and governmental programs to partner with STEM 

faculty in United States’ colleges and universities. STEM EEPs also allowed United States’ 

higher education institutions to work on translating their research into scientific and 

technological products useful for societal advancement [15], [19], [20]. Currently, STEM EEPs 

support the United States’ innovation ecosystem by producing thousands of patents and hundreds 

of millions of dollars in financial revenue [9]. 

 

Prior work has explored the engagement patterns of women [21]–[24] and racially minoritized 

faculty [25]–[27]. This body of literature suggests a lack of gender and racial diversity in STEM 

EEPs can be attributed to systemic barriers in STEM higher education [28]–[31]. For example, 

STEM higher education organizations’ prioritization of White men in their citational practices, 

grant funding and awards hinders women and racially minoritized faculty from meeting STEM 

EEPs’ entrance requirements [25], [32]–[36]. Additionally, even when minoritized populations 

gain access into STEM EEPs, the racial and gendered climate of STEM EEPs can deter women 

and racially minoritized faculty from engaging [25], [26], [37]. 

 

Although this prior work is useful, the clumping together of only women or racially minoritized 

populations’ experiences in STEM EEP literature hinders understanding the engagement patterns 

for Black women. Black feminist, entrepreneurship, and STEM higher education scholarship 

note that Black women experience a ‘double bind’ in STEM higher education and 

entrepreneurial spaces, meaning they are uniquely impacted by both racial and gendered 

oppressions [38]–[42].  By only focusing on the effects of one oppressive system (i.e., White 

supremacy or patriarchy), STEM EEP research fails to capture the overlapping nature of systems 

of power for Black women [11], [38], [39], [43]–[49]. The goal of this paper is to build on prior 

Black feminist, entrepreneurship, and STEM higher education literature by focusing specifically 

on the experiences of Black women. In doing so, this paper seeks to identify the underlying 

mechanisms that contribute to Black women’s lack of engagement in STEM EEPs.  

 

Black Feminism as a Conceptual and Analytical Tool 

Black feminist ways of knowing emerge from a historical tradition of Black women using the 

conditions of their lives to understand their relationship to sociohistorical locations, powered 

relations, and time [50]. The theoretical consensus of Black feminist perspectives suggests 



overlapping systems of power (i.e., White supremacy, patriarchy, ableism, classism) that exist in 

the United States shape individual experiences [11], [38], [43]–[50]. According to these 

perspectives, Black women are not merely victims of these oppressive forces but come from an 

‘inherited’ tradition of using liberatory storytelling and practices to improve the social conditions 

of themselves, their communities and all those on the margins [11], [38], [43]–[51].  

 

This paper relies on one Black feminist perspective, Collins’ [11] domains of power framework, 

as a conceptual and analytical tool for understanding Black women’s experiences in STEM 

EEPs. Collins’ [11] domains of power framework situates the individual biographies, 

experiences and trajectories of Black women as connected to four interrelated power domains – 

structural, disciplinary, hegemonic and interpersonal [11]. The goal of this study is to interrogate 

how one of these domains – the interpersonal one – plays a part in Black women’s engagement 

in STEM EEPs. The interpersonal domain illustrates how Black women’s marginalization is 

enacted through everyday practices and encounters. Collins’ [11] domains of power framework 

also constructs Black women as agentic members with capabilities of resisting these everyday 

encounters and practices. According to Collins’ [11] , Black women resist oppressive systems in 

a myriad of ways by “pushing against, stepping away from and shifting the terms of their 

participation in power relations (p., 275).” Therefore, the goals of this paper are to also examine 

if Black women’s engagement in STEM EEPs is shaped by their resistance strategies [11]. 

 

Methods 

This study incorporates a critical phenomenology approach to examine Black women STEM 

faculty’s engagement in STEM EEPs. The goal of phenomenological projects is to generate 

understandings of a phenomenon based on the perspectives of individuals who have encountered 

the phenomenon of interest [52]–[55]. Traditional phenomenological approaches hold objective 

or constructivist assumptions, which separates the researcher and participant from the societal 

structures in which they are embedded [53]–[55]. Critical phenomenological research seeks to 

examine a phenomenon of interest with the goal of using the expertise of experiential observers 

to disrupt and make visible overlapping systems of power [56]–[60]. These goals align with 

Black feminist traditions of relying on the lived experiences of Black women to identify the 

function of overlapping systems of power for Black women’s empowerment [11], [50], [61]. 

 

Data Collection 

The data collected from this study comes from a larger study on women STEM faculty’s 

engagement in entrepreneurship education programming. Participants were recruited from R1, 

R2 and teaching universities1 in the United States. The research team relied on their professional 

networks and snowball sampling to identify women faculty across racial groups who were 

STEM faculty who had engaged or not engaged in STEM EEPs [62]. For this study, we 

examined semi-structured interviews (n=7) of Black women STEM faculty in higher education 

institutions in the United States. The final participant pool varied across STEM disciplines and 

participation status in entrepreneurship education programming (refer to Table 1). Each 

interview took place via Zoom and lasted around an hour. Each participant chose a pseudonym 

for confidentiality reasons.  

 
1 The university classifications were created by the Carnegie Foundation for the Advancement of Higher Education. 

R1 refers to United States’ universities with very high research activity. R2 refers to United States’ universities with 

high research activity.  



 

The interview protocol consisted of questions pertaining to background information and 

experiences with entrepreneurship and entrepreneurship education programming. The first set of 

questions asked about their role as a faculty member. The next set of questions were about 

participants’ awareness of entrepreneurship education programming, connections to potential 

participants of entrepreneurship education programming and reasons for engaging or not 

engaging in entrepreneurship education programming. The last set of questions asked 

participants to describe ways to improve entrepreneurship education programs, with specific 

attention to women faculty experiences.  

 

Table 1. Description of Participants 

Participant Race and Gender 

Positionality 

Discipline STEM Entrepreneurship 

Education Programming 

Participation Status (Yes/No) 

Dr. J Black woman (she/her) Engineering No 

Dr. Sh Black woman 

(she/they) 

Engineering No 

Dr. C Black woman (she/her) Engineering No 

Dr. W Black woman (she/her) Engineering Yes 

Dr. S Black woman (she/her) Engineering Yes 

Dr. O Black woman (she/her) Engineering Yes 

Dr. Wu Black woman (she/her) Natural Science Yes 

 

Data Analysis 

The data was analyzed using a general inductive analytic plan, meaning we analyzed the 

interviews in line with the conceptual framework and study’s objectives [63], [64]. The first step 

of the data analysis involved reading through the transcripts so the lead researcher could 

familiarize themselves with the data. Next, the lead researcher identified significant statements in 

each of the interviews pertaining to codes reflective of the Collins’ [11] domains of power 

framework. The interpersonal domain code was created to describe when a participant 

mentioned an instance or norm of being excluded by an individual or group of people in 

academia or entrepreneurship, particularly based on their social position (i.e., microaggression, 

discriminatory remark). The interpersonal empowerment code was created to describe when a 

participant described their efforts to resist, confront or engage in efforts to sustain themselves 

from exclusionary interpersonal dynamics in academia or entrepreneurship. After applying the 

codes to each of the participant interviews, the lead researcher met with a research assistant to 

make sure the code descriptions were in alignment with Collins’ [11] domains of power 

framework. The lead researcher revised the code descriptions to obtain better alignment with the 

conceptual framework after obtaining feedback from the research assistant. Then, the lead 

researcher applied the revised codes to participant responses. Next, the lead researcher and 

research assistant met again to assess the reliability of the codes and obtained 100% intercoder 

agreement. Afterwards, the lead researcher reviewed the codes to identify themes. Lastly, each 

theme was validated by each member of the research team.  

 

The Positionality of the Research Team 



The first author arrives at this work as a Black feminist scholar who is working towards a PhD in 

the fields of education and psychology. As a Black feminist, the first author considers herself as 

a part of an ‘inherited tradition’ of examining how the conditions of our lives are shaped by the 

sociohistorical influences and power relations in which we are embedded [50]. Her lived 

experiences as a cis-gendered Black woman and academic training in sociological and STEM 

higher education disciplines prompted her to want to understand how STEM higher education 

organizations in the United States often reproduce systemic inequities based on their relationship 

to institutionalized overlapping systems of power. In doing this work, the first author sees herself 

as connected to a larger collective effort of reimagining and constructing new ways of improving 

STEM higher education spaces in ways where each person, specifically those who find 

themselves on the margins, can pursue their STEM aspirations [51].  

 

The second, third and fourth authors, an Asian man, a White woman, and an African American 

woman, all arrive at this work as engineers and engineering education researchers with 

commitments for improving engineering education. They contributed to the paper by offering 

feedback on the research design, methodology and interpretation of the findings. Additionally, 

they assisted the lead researcher in situating the research findings within an STEM higher 

education and entrepreneurial programming context. The interviews in this study come from a 

larger project in which the second and third author collected data. The second and third author 

leveraged their relationships with women of color faculty in STEM higher education to recruit 

participants.  

 

Limitations 

There are several limitations of the study. One limitation is that the data collected comes from a 

larger study on women’s engagement in STEM EEPs. The original project aimed to critically 

examine women STEM higher education faculty’s decision-making surrounding participation in 

STEM EEPs.  Because of this, we recognize that our findings may not fully capture Black 

women’s experiences based on their experiences with overlapping systems of power in STEM 

higher education and entrepreneurial spaces. Another limitation of the study is that all but one of 

our participants is a faculty member in an engineering discipline. The lack of diversity across 

STEM disciplines hinders understanding how participation in STEM EEPs for Black women 

may vary based on their discipline. Lastly, we recognize a limitation of the study is the small 

population size. However, it should be noted the goal of this paper is not to generalize the 

experiences of all Black women. Rather, this paper aims to use the participants’ experiences to 

identify underlying mechanisms that may explain the engagement patterns of Black women 

STEM faculty in STEM EEPs.  

 

Results 

Two themes emerged from our study: 1) Black women STEM faculty experience day to day 

encounters and practices of exclusion and harm in academia and entrepreneurial spaces and 2) 

Self-care and preservation is a motivator for Black women STEM faculty’s STEM 

entrepreneurial education program decision making. 

 

Theme 1: Black women STEM faculty experience day to day encounters and practices of 

exclusion and harm in academia and entrepreneurial spaces 

 



Participants discussed experiencing exclusionary and harmful encounters and practices in STEM 

higher education and entrepreneurial spaces. Dr. Wu noted, “As a woman, as a minority, there's 

always so many different challenges that's there. It's always there, it’s always there.” One of 

these challenges was not having access to supportive interpersonal relationships in their 

universities and academic departments. Dr. J remarked,  

 

“I came to [university] recognizing that no one's going to help you, Dr. J, so you'd better 

write the papers, and you'd better write the proposal. That's exactly what I did, I wrote 

the papers. I wrote the proposals. I was the PI. I was the first author on most of my 

papers. People were not saying, "Oh Dr. J, come work with us, we'd just love you to have 

to work with us."  

 

Dr. J describes how she had to solely rely on herself to accomplish her research endeavors while 

working as a faculty member in her university. Later, Dr. J explained how being excluded from 

supportive interpersonal relationships in academia took a toll on her wellbeing. Dr. O expanded 

on this point by discussing how Black women often experience social exclusion in academia. 

She states,  

 

“I think being a Black woman in academia, you get comfortable with being overlooked 

and dismissed and X, Y, and Z, and your survival relies on you not taking things 

personal.” 

 

Another challenge mentioned by some of our participants was how individuals in entrepreneurial 

spaces often devalue the intellectual and innovative contributions of women and racial 

minorities. Dr. Sh mentioned, “From what I hear from my friends in CS [computer science], I 

hear horror stories about how [CS friends] felt like when I went and talked to investors, I felt like 

I wasn't taken seriously.” In response, Dr. O mentioned how recent calls to diversity in 

entrepreneurial spaces are undermined by practices of technology officers perceiving women and 

minority faculty innovations as less valuable. Dr. O stated,  

 

 “We don't often think about staff members and officers that transfer technology, not 

recognizing that part of the disparity in innovation is linked to technology officers not 

viewing inventions by women and minority as useful, compared to what they see and  

think when it's a male and a white male technology.” 

 

It should be noted that one of the participants did not report encountering exclusionary or 

harmful day to day practices in academia and entrepreneurial spaces. Dr. S explained how she 

benefitted intellectually and career-wise from being situated in environments that recognized the 

importance of diversity. She commented,  

 

 “There are things that were different from when I came from my PhD, like I said, is that 

it was a much more diverse and highly interdisciplinary environment. So, I had to just 

develop new skills, especially in terms of how to work with people and people with 

different personalities, much larger groups.”  

 



This learned understanding of the benefits of diversity would transfer over into Dr. S’s research 

and entrepreneurial innovative pursuits. She remarked,  

 

“I think when you develop technologies, there are times when we might not think about 

some of the challenges it'll have after it's come up. But if you have people who have 

different backgrounds, they might actually be able to point out some of these things. Like, 

for example, we just talked about how some smartwatches, we hear about stories about 

how it works differently on people with different skin tone, and things like that. I mean, if 

you just simply had people who look different in that space, and they probably use the 

devices you will be or recruited individuals from their communities to participate in the 

studies, you will have data on these individuals, and they might be naturally interested in 

seeing how people who look like them also respond to some of these technologies.” 

 

 

Theme 2: Self-care and preservation is a motivator for Black women STEM faculty’s STEM 

entrepreneurial education program decision making 

 

The decision to pursue or not pursue a STEM EEP for each of the participants appeared to be 

connected to a personal ethos of self-care and preservation. Self-care can be defined as engaging 

in actions that prioritizes one’s interests, development, motivation, and wellbeing, whereas self-

preservation is the act of protecting oneself from harm. Participants who had not engaged in 

STEM EEPs discussed prioritizing self-care and preservation. One way this emerged is when 

some participants described how their familial, departmental and mentorship opportunities would 

have to be minimized before they pursued entrepreneurship. Dr. Sh stated,  

 

“And if I think five years down the future, three to five years down the future, what would 

that look like? The thing I'm most worried about is service. That I'm going to get asked to 

do a lot of service work, and that's going to compete with things like doing an incubator 

or [entrepreneurship education program] or something like that.”  

 

Additionally, some participants described not wanting to encounter additional instances of social 

exclusion. When asked what some of the reasons behind why women do not engage in 

entrepreneurship. Dr. J explained,  

 

“Why are we not engaged? It's just the same level of engagement as being an 

entrepreneur as the engagement with being in research. You are going to be left to fend 

for yourself, and so if I've been doing this in my research and it's the same script now to 

become an entrepreneur, I'm like, "I did that, I probably could do it, I have no interest in 

it because I'm tired."  

 

Dr. J’s comments indicate how Black women may perceive participating in STEM EEPs as 

introducing additional chances for exclusionary encounters and practices to occur.  

 

Some participants decided to pursue STEM EEPs based on their extended community’s 

investment in their self-care. Extended community members included students, children, and 

university technology officers. These participants discussed how they were motivated to 



participate in STEM EEPs when a member of their extended community explained how STEM 

academic entrepreneurship aligned with their career interests. When Dr. Wu was asked why she 

participated in a STEM EEP, she noted,  

 

“My research has always had the bench towards that application, even though there's a 

lot of fundamental work that I also do as well. But I've never really thought about 

actually taking technology to the market until my son said, "No, mommy, have you 

thought about..." I said, "Well, I could explore it. Let's explore it." 

 

Dr. Wu explains how her decision to pursue a STEM EEP was connected to her son explicitly 

outlining how the program would help to strengthen her career goals. Therefore, STEM EEPs 

may benefit from investing in identifying the self-interests and goals of Black women STEM 

faculty to increase their representation and participation.  

 

Discussion, Conclusions, and Future Work 

Over the past decade, STEM EEPs have expressed interest in broadening their program 

participation for those who belong to minoritized populations [25], [27], [65], [66]. These 

interests coincide with governmental pushes to expand the STEM workforce [1], [18] and 

increased understanding of how diversity contributes to groundbreaking scientific and 

technological innovation [2], [3]. By relying on Black women’s ways of knowing, our findings 

illustrate how STEM EEPs’ diversity initiatives must contend with how STEM higher education 

and entrepreneurial spaces (i.e., STEM EEPs, academic departments) are entrenched with 

interpersonal dynamics that contribute to Black women’s marginalization. For example, some 

participants in this study discussed experiences with being excluded from research collaborations 

in their academic departments and universities. Some participants also discussed experiences 

with investors failing to see the value of their innovations. As a consequence, some participants 

described not wanting to engage in STEM EEPs to protect themselves from further 

marginalization. In contrast, our findings suggest this lack of interest in STEM EEPs is mitigated 

when Black women encounter individuals who connect the goals of STEM EEPs to their own 

self-interests. Therefore, STEM EEPs’ diversity goals may be achieved by investing in 

recruitment practices that center the self-interests, goals, and care of Black women STEM 

faculty.  

 

Our findings counter common reasonings behind a lack of diversity in STEM EEPs. Common 

understandings on minoritized populations’ minimal engagement in STEM EEPs is often tied to 

‘leaky pipeline’ issues in STEM [25], [28], [68]–[70] or a lack of interest from minoritized 

populations [71], [72]. Our findings offer a counter narrative by illustrating how for some Black 

women the decision to not participate in STEM EEPs is rooted in a resistance strategy of self-

care and preservation [11], [61], [73], [74]. Prior work illustrates how Black women faculty are 

called to do ‘invisible labor’ in their academic departments such as disproportional teaching, 

service and mentoring loads that create roadblocks for obtaining higher professional positions or 

participating in extracurricular activities [67], [73], [75]–[79]. Because of this, participants in this 

study discussed how a reduction in these acts of ‘invisible labor’ would be necessary for them to 

participate in STEM EEPs. Additionally, prior research reveals Black women in STEM higher 

education report being dismissed by colleagues, faculty and peers which hinders their ability to 

access resources and social networks [80]–[82]. Some participants mentioned how their decision 



to not participate in STEM EEPs is tied to the potential for additional social exclusion and harm. 

Audre Lorde, a Black feminist scholar notes, “Caring for myself is not self-indulgence, it is self-

preservation and that is an act of political warfare” [85, p.130]. Therefore, the decision to not 

participate in STEM EEPs can be seen as a form of Black women’s resistance to exclusionary 

interpersonal dynamics that appear in STEM higher education and entrepreneurial spaces [81], 

[83]–[86]. Future work should explore how STEM EEPs can mitigate exclusionary interactions 

towards Black women in programmatic structure, implementation, and outreach efforts.  

 

Our findings also demonstrate the possibility for broadening the participation of Black women in 

STEM EEPs. Our findings highlight how Black women were more likely to participate in STEM 

EEPs when they interacted with someone who was able to connect the purpose of STEM EEPs to 

their interests and career goals. Throughout our interviews, we found that some of our 

participants mentioned how the interview offered them the chance to strengthen their 

entrepreneurial identity and decision-making. Our conversations suggest how STEM EEPs 

would benefit from more hands-on recruitment that centers on building community with Black 

women STEM faculty to understand how to align the interests and care of Black women with 

STEM EEP goals [11]. 

 

Historically, STEM innovation has benefited when STEM higher education spaces commit to 

broadening access towards minoritized groups [2], [3], [10]. However, our results suggest how 

broadening access is not enough to achieve diversity goals; rather, the future diversity of STEM 

EEP participation necessitates an active commitment to interrogate and reckon with how 

interpersonal dynamics in STEM higher education and entrepreneurial spaces have a pattern of 

hindering Black women from pursuing their STEM aspirations. Our findings highlight how 

Black women experience everyday practices of social marginalization and harm as they navigate 

STEM higher education and entrepreneurial spaces. On one hand, these exclusionary practices 

create barriers for Black women who wish to pursue STEM and entrepreneurship [80]–[82]. On 

the other hand, research suggests that these everyday racist and sexist encounters also adversely 

destroy Black women’s psychological and physical wellbeing [41], [87], [88]. Thus, a 

meaningful investment in broadening STEM EEP participation will require identifying and 

disrupting the underlying mechanisms that contribute to these everyday exclusionary practices. 

Then, STEM higher education organizations can work towards working to repair past and 

present harms experienced by Black women in these spaces [89]. It is through these systemic 

changes we may see sustained and meaningful engagement of Black women in STEM EEPs and 

STEM entrepreneurship, resulting in continued advancements in local, national, and global 

STEM innovation. 
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