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Introduction 

 

The dearth of African American students in engineering is often cited as a crucial 

area for improvement (Fletcher et al., 2016). According to the National Center for 

Education Statistics (2022), African Americans only received 5.0% of engineering 

degrees awarded in 2022. The declining number of engineering graduates among 

African American students causes alarm. Upon closer examination, in U.S. colleges 

African American women enroll at higher rates than African American men, 

comprising 60%–70% of African American student enrollment (Johnson et al., 

2023). Additionally, African American women consistently achieve higher 

graduation rates across all academic levels compared to their male counterparts. 

Despite the progress African American females have made in postsecondary 

education, they continue to be underrepresented in engineering fields. In 2023, less 

than 1% of all engineering bachelor’s degrees in the United States were awarded to 

African American women (National Center for Education Statistics., 2022). 

Understanding why African American women are underrepresented in engineering 

requires a systems perspective (Fletcher et al., 2016) because it involves examining 

the complex interplay of multiple factors across various levels of influence. This 

approach considers not only individual factors such as personal aspirations and 

educational experiences but also broader systemic issues such as societal 

stereotypes, institutional biases in education and workplace environments, and 

systemic barriers to career advancement. A systems perspective enables a 

comprehensive analysis that identifies how these interconnected factors interact 

and perpetuate disparities, offering insights into targeted interventions and policy 

changes necessary to promote equity and inclusion in the field of engineering. 

There are three prominent reasons why the attention placed on the status of 

women of color in STEM is critical: (1) There is immense demand for STEM 

professionals in the current workforce; (2) Having the benefit of diverse 

perspectives and ideas can promote innovation and discovery; and (3) It is 

imperative to ensure equity and STEM access and literacy among all minority 

groups which in turn can advance our society technologically (Ireland et al.,2018). 

Failure to advance the support and education of women of color and move 

them into productive STEM careers represents a failure of the United States to 

maximize our own talent pool at a moment when we can ill afford it—socially, 

technologically, or economically (Ong, Wright, Espinosa, & Orfield, 2011). 

Therefore, examining the literature that addresses the persistence of this 

underrepresented group can be an effective method to better understand, recruit, 

and support this population (LaMotte, 2016).   

Most studies in the literature use multiple minority groups when 

investigating factors influencing students’ persistence patterns in STEM fields 

(Brown, Morning, & Watkins, 2005). For example, African American students are 
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normally compared to White students or women in comparison to men, but few 

researchers seek to differentiate the unique challenges encountered by African 

American women. This accumulated approach prompts generic conclusions and 

suggest that all minority groups’ educational experiences are equivalent in all 

STEM disciplines. When the unique experiences of Black women are hidden in 

aggregate results, their intersectional experiences are largely ignored (Ireland, 

Freeman, Proctor, Delaine, Lowe, &  Woodson, 2018).  Moreover, education 

research and practice efforts to address diversity issues in STEM have failed to 

adequately contend with the ways in which U.S. institutions have historically 

marginalized students of color while educationally privileging both Whiteness and 

maleness (Collins & Bilge, 2016; Ladson-Billings & Tate, 1995).  

Given this current state, the purpose of this narrative literature review is to 

examine how researchers have explored experiences and discovered tools for 

persistence amongst this underrepresented population. Therefore, I sought to 

answer the following questions:   

 

• How have researchers addressed the experiences of African American female 

students’ persistence in engineering majors?   

•  

• How have researchers identified and explored tools for persistence and degree 

completion amongst African American female students in engineering? 

 

The context of Crenshaw, Gotanda, Peller, and Thomas’ (1991) discussion 

of intersectionality was to confront the inadequacy of one-dimensional antiracist 

and anti-discriminatory discourse in addressing the sociopolitical concerns of Black 

women. In the past, scholars from several disciplines have struggled with how to 

interpret and conceptualize the term intersectionality. Crenshaw (2016) rightly 

clarified that her original articulation of intersectionality was a theory not of 

multiple identities but of how holding certain identities makes one vulnerable to 

discrimination and exclusion; in addition, she maintained that it is impossible to 

understand the challenges of women of color without examining the intersection of 

race and gender identities. Johnson-Bailey (2001) affirmed, “From primary school 

through higher education, their lives are touched whether overtly or covertly by 

racism and sexism and African American females in engineering face the double 

bind of being female and Black.  

In the context of national efforts to promote diversity and inclusion within 

STEM fields, the double bind is cited as a hindrance for Black women throughout 

the educational and professional pipeline (Charleston, Adserias, Lang, & Jackson, 

2014; Hanson, 2008; Malcolm, Hall, & Brown, 1976; Ong et al., 2011). The double 

bind refers to the exclusion of women of color in STEM and the undermining of 

their career pursuits because of both racism and sexism (Malcom & Malcom, 2015). 
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The concept of intersectionality, rooted in Black feminist theory, has particular 

utility for advancing discourse on Black women and girls beyond the initial framing 

of the double bind, which is why examining their complex and multidimensional 

experiences within STEM education is imperative for further exploration (Ireland 

et al., 2018).  

 

Methods 

   

I utilized a narrative literature review to describe the current state of practice and 

areas of inquiry. A narrative literature review is a comprehensive study and 

interpretation of work that has been published on a particular topic; it should convey 

knowledge, ideas, and their strengths, and limitations (Austin, A. E. 2011). This 

type of review can also add dimensions of insight/application that were not 

available in existing literature, can provide critical analyses of standing works, 

explore advanced new theories and models, evaluate strategies presented to 

improve best practices in the field and present new perspectives as they pertain to 

emerging issues (Rice, & Alfred, 2014). This study utilized scaffolding to develop 

better insight into the support and success of African American female students in 

engineering majors (Gregory,  

2015).        

 

Data Collection 

 

To fully engage with the breadth of research addressing the experiences of African 

American women in engineering education and focus attention on the knowledge 

generated from this body of work, I removed the restriction on publication date and 

narrowed the inclusion criteria to include only publications reporting on empirical 

research or original analyses of African American women in engineering education 

(Ireland, 2018).  I used the following criteria to select studies for review:     

 

• Research content that focused specifically on experiences in engineering majors.   

• Inclusion of STEM research only if it specifically identified African American 

female population experiences.   

• Inclusion of studies of women of color, specifically African American female 

undergraduate students as the participants.   

• Empirical research results and/or original analysis.   

• Research studies that included book chapters, articles, and dissertations.   

• Studies that explored African American female engineers.   

To collect and examine dissertations, articles, and journals, I conducted 

electronic searches of the following databases:  Elton B. Stephens Co. (EBSCO), 

Education Resource Information Center (ERIC), ProQuest Dissertations & Theses 
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A&I, Project Muse, and Education Full Text.  I also used five peer-reviewed 

journals to explore current research in the field: Journal of Engineering Education, 

American Education Research Association, Journal of STEM Education, Journal 

of STEM Education-Innovations and Research, and Journal of Diversity in Higher 

Education.   

The first phase of the research included seeking terms such as minorities 

and STEM, which yielded 14,354 results. These resulting studies focused on STEM 

majors as a group and did not take into consideration the specificity of majors 

within STEM (LaMotte, 2016). There are distinct differences between engineering 

versus science, technology, and mathematics. Engineering involves the practical 

application of science and mathematics, as in the design of structures and systems 

(Slaughter, Tao, & Pearson, 2015). Science, on the other hand, entails the 

systematic knowledge of the physical or material world gained through observation 

and experimentation (Steinmetz & Braham, 1993). The distinctions of the 

disciplines must be examined separately as each may possess idiosyncrasies that 

impact the persistence among various student groups in disparate ways (Gregory, 

2015). Therefore, I narrowed down the terms to “Minorities and women of color in 

engineering” which produced 179 studies, a scope too large for the research. 

Ireland (2018) noted not all women or all underrepresented minorities are alike and 

Joseph (2012) noted that it is important to identify differences between women and 

ethnicity since “gender impacts how race and ethnicity are experienced; and race 

and ethnicity impact how gender is experienced” (pg 12).   

Finally, I used specific key terms of “African American, Black females in 

STEM” which populated n=75 results. From the list of 75 studies, I eliminated 

studies by reading all abstracts and discarding those studies that did not capture 

specifically the experiences of African American women in engineering. After a 

thorough review, I used the search terms “African American female, Black women 

experiences in engineering” and found n=12 studies that met the minimum criteria 

for inclusion.   

This extensive search strategy aimed to capture a broad spectrum of 

knowledge while maintaining a specific focus on the unique challenges and 

experiences of African American women in engineering. However, the study is not 

without limitations. Potential constraints include language barriers, access 

limitations to certain databases, and inherent biases in published research. 

Furthermore, the study's delimitations, such as excluding non-empirical studies and 

articles not specifically centered on African American women in engineering, help 

maintain a clear and focused inquiry but may omit valuable insights from other 

perspectives. Overall, while Ireland's research appears conclusive within its defined 

parameters, acknowledging these limitations provides a nuanced understanding of 

the study's findings and suggests avenues for future research to broaden the scope 

and deepen insights into this critical area of inquiry. 
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Data Analysis 

 

To demonstrate how researchers have produced new knowledge concerning the 

education of Black women and engineering, I presented themes that emerged 

during the review of the literature (Ireland et al., 2018). This method helped identify 

implicit and explicit ideas within the findings of each study and was useful in 

capturing the intricacies of meaning within the data set (Casey, 2012). I divided the 

themes into two categories: interpersonal themes and intrapersonal themes. 

Interpersonal themes emerged from experiences African American female 

engineering students encountered when they had direct communication/interaction 

with fellow peers/engineering students, university faculty, and staff.  

These themes included stereotype threat/microaggressions, racism, sexism, 

lack of support (faculty, institution, peers, and community), and lack of role models. 

Intrapersonal themes emerge when one’s thinking takes precedence on self-

perception and self-analysis while navigating uncomfortable/difficult spaces in 

engineering. The intrapersonal themes included isolation, self-doubt/need to prove 

oneself, and a sense of belonging. The themes also included tools for persistence that 

increased successful matriculation.  

 
Table 1. Interpersonal and Intrapersonal Themes  

                    %    n  

Interpersonal themes                 
Racism/Sexism                  

    
25    

  
3  

Stereotypes/Microaggressions             33    4  

Lack of support (faculty, institution, peers, community)       41    5  

Lack of role models                 50    6  

Interpersonal themes                
Isolation                   

    
66    

  
8  

Need to prove oneself/self-doubt             41    5  

Sense of belonging                 25    3  

Tools for Persistence                
Family/Friends                  

                 
75    

  
9  

Faith                    58    7  

Student Organizations/ Campus Community           66    8  

Desire to give back                 50    6  

Strong sense of self                41    5  

      Note. Twelve total articles  
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FINDINGS-Interpersonal Themes 

Stereotype threat/Microaggression  

 

Stereotype threat was present in a number of studies. Gregory’s (2015) study was 

grounded on an assumption that African American women in engineering 

experience stereotype threat. Proof that stereotype threat existed arose during 

conversations concerning participants' description of an “ideal” engineering 

classroom, their need to prove themselves, and their overwhelming fear of asking 

questions in class. Similarly, Alter et al. (2010) found that stereotype threat impairs 

performance by stimulating avoidance behaviors such as non-participation.  The 

results of this study suggested that the experience of stereotype threat also elicited 

decisions by African American female college students to stay or leave STEM fields 

(Alter et al 2010).   

Beasley & Fischer’s (2012) measure of stereotype threat, which is termed 

group-based performance anxiety, taps the extent to which students attribute their 

own performance as reflective of the academic competence of their race and/or 

gender group. Black STEM majors had the highest group-based performance 

anxiety, followed by Hispanics and Asians; Whites had the lowest scores on this 

measure (Beasley& Fischer, 2012). Massey & Fischer (2005) demonstrated that 

performance anxiety does hamper the academic performance of racial minorities. 

Gregory (2016) found that participants candidly discussed assumptions about their 

academic incompetence, expectations for them to lose their identity and conform, 

and negative perceptions about African Americans in general. These pressures 

specifically affected their ability to perform well.   

Only two studies addressed microaggressions as a theme in the research.  

Microaggressions are behaviors and words unconsciously expressed and not 

intended to be offensive, however, they can have the same effects as conscious, 

intended discrimination (Gregory, 2015). Gregory (2015) defined microaggressions 

as a term used to describe “unintended discrimination” (pg 81). Six out of ten 

participants shared experiences in which they were victims of microaggressions.  

Racism/Sexism   

For some women of color, their gender, race, and ethnicity were seen as major 

barriers to being perceived as serious students by their professors (Carlone & 

Johnson, 2007; Brown, 2000). Frillman’s (2011) definition of African American and 

female in engineering was relative to the participants’ views of their day-by-day 

experiences within an overwhelmingly White and male discipline and in light of 

the identities of being female and African American. Participants’ remarks 

indicated that sexism and racism were ever-present realities, but of the two 
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oppressions, sexism was the more severe (Frillman, 2011); this took the form of 

sexist behavior on the part of their male counterparts and instructors. They also 

spoke of feeling the need to earn respect and be accepted for who they were – that 

is, as African American and female. According to Rincon & Yates (2018), all 

African American women in their study referenced gendered racism, a hybrid 

phenomenon in which the effects of racism and sexism are experienced 

simultaneously.  Although theorizing on why this may have been the case falls 

outside the scope of this study, others have explored how gendered racism has 

particularly significant effects on African American women (Rincon & Yates, 

2018).  A number of other women in Rincon & Yates (2018) study referenced an 

uncomfortable environment primarily due to gender rather than race.   

Frillman (2011) also found that unique experiences from participants as 

African American women. The second most frequently assigned experiences/codes 

were sexist behavior from males, sexism more salient than racism, strategies for 

dealing with sexism, positive feedback from engineering team members, and 

having to earn respect as a Black female in engineering. Ong et al.’s (2011) 

synthesis revealed a number of studies on cultural bias against women and/or 

minorities that played a significant role in undermining the success of women of 

color. Brown (1995) found that faculty systematically gave lower assessments of 

minority women relative to those of their White and male counterparts; this finding 

held even when undergraduate GPA and degree field majors were considered. Of 

the negative stressors, Frillman (2011) found the most frequently mentioned were 

the salience of sexism over racism and the need to be one’s own source of strength 

at times. There were other negative stimuli – e.g., poor teaching, difficulties caused 

by failures within the educational bureaucracy, financial pressures, and 

discouragement – but the women’s responses overwhelmingly indicated that 

sexism was an omnipresent reality of their daily lives, along with the need to be 

one’s own support system by default when necessary; these were their most 

frequent sources of negative stress (Frillman, 2011).   

Despite marginalization, women of color often use their status as a member 

of two underrepresented groups—as a woman and as a person of color—to 

empower themselves (Carlone & Johnson, 2007; Ellington, 2006) this ties directly 

to the ways in which students understand and handle racism and to their subsequent 

ability to navigate the engineering environment (Samuelson & Litzler, 2016). For 

example, Hanson (2004) pointed to the construction of gender in the African 

American community as being congruent— and not at odds—with the personal 

characteristics needed for success in science: high self-esteem, independence, 

assertiveness, and high educational and occupational goals.  
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Lack of Support   

LaMotte (2016) found that African American women did not receive the help and 

assistance needed from faculty; this support or lack thereof originated from faculty, 

peers, college administrators, and their home communities. Gregory’s (2015) 

participants believed that both students and professors lacked an awareness of the 

obstacles they faced as African American women in a White male-dominated field. 

Many of them also shared that even though their families did their best to support 

and encourage them, they truly did not understand the academic pressures and 

social challenges African American women face daily in engineering (Gregory, 

2015). LaMotte (2016) found that most of the women interviewed understood the 

importance of faculty and worked towards building positive relationships. In all 

instances, faculty-to-student interaction was an important ingredient to student 

success. According to Gregory (2015) many African American women who were 

in their junior and senior years developed strategies to develop positive and 

productive faculty relationships.  The author discovered some of them expressed 

the work needed to build confidence, and to avoid or to work around faculty who 

were unapproachable. As a result, the women developed methods to build 

relationships within their cohort.   

 

Lack of Role Models/Faculty Support 

Ong et al.’s (2011) research study suggested that women of color seek out academic 

and personal support vigorously and with serious intent. These relationships serve 

to bolster their confidence and learning in STEM majors as well as their 

determination to graduate (Ong et al., 2011). Unfortunately, the void consistently 

was unfulfilled, and African American women in engineering tapped into a host of 

networks that included parents, faculty members from other departments, 

university administrators, and peers in and outside STEM fields.  

According to Trenor et al.’s (2008) results, seven of their nine African 

American/Black women participants indicated that parents and family were 

supportive of their goals in a general sense, but did not specifically cite family as 

role models in the field of engineering. Rincon & Yates (2018) suggested that one 

potential hindrance to diversifying the engineering profession is the lack of 

confidence and encouragement from individuals who have a great influence on 

young girls’ lives, including parents and mentors. Although most women in Rincon 

& Yates’ (2018) study provided examples of support received from family, friends, 

peers, and teachers, many noted having few role models to follow on their 

engineering journeys. According to Rincon & Yates (2018), external support was 

critical to ensuring that there was someone with whom experiences could be shared,  
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with whom to explain what it is really like to be an engineer and to encourage their 

interest and success in the profession.  

  Gregory (2015) found that many participants experienced uncaring and 

discouraging professors. Participants discussed how their professors at their PWI 

were much less approachable than their professors at the HBCU they previously 

attended. Many participants thought that professors played an integral role in 

helping African American female students resist or combat stereotype threat and 

that they also had an equally powerful influence in igniting it (Gregory, 2015).   

  Participants in Sean’s (2016) study identified at least one faculty member 

with whom they seemed to have a strong relationship. The professors with whom 

participants perceived the strongest relationships, however, were not always 

engineering faculty. Inspirational faculty relationships were equally prevalent 

across liberal arts, business, mathematics, and science faculty. African American 

women in particular were more likely to mention the positive impact that mentoring 

relationships had on their careers (Sean, 2016).   

Shain’s (2002) study indicated that, while their cultural identity was 

important to their educational experience overall, the cultural background of their 

key support person in the major was not a factor. Thus, women of color may make 

personal adjustments to suit the culture of their chosen discipline, such as seeking 

mentors outside their gender and/or racial/ethnic group (Ellington, 2006; Justin-

Johnson, 2004). According to Rincon & Yates (2018), the gender or race of the 

mentor was not a factor when the relationship was a positive one.   

 

FINDINGS-Intrapersonal Themes 

Isolation  

Alienation and isolation were major themes in Gregory’s (2015) research. All ten 

participants asserted that they were typically the only African American female in 

their engineering classes, and sometimes the only African American. One 

participant proclaimed, “Everyone else has their own cohort. Until there is a project 

in which I am randomly selected on a team and you have to deal with me, no one 

is friendly. No one speaks or says anything to me. That makes me feel 

uncomfortable when I need to ask for help” (pg 54). These feelings of being 

alienated and isolated align with Brown (2004) who noted that African American 

women are often the most socially isolated group of students on campus. Other 

researchers have stated that this alienation/isolation fosters feelings of 

incompetence and cultivates fear of failure (Ellis, 2000; Jordan, 1998).   

  Women in Rincon &Yates’ (2018) study mentioned that they had not really 

felt that they stood out as a minority female in engineering until they reached the 

workplace, but this was not universal. Several African American women mentioned 
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encountering stereotypical racist assumptions in the workplace that brought 

attention to the fact that they were one of few.   

 

Need to Prove Oneself/ Self-Doubt    

Gregory (2015) found that many participants felt pressure to prove themselves to 

other White counterparts, which created constant worry. One student stated, “Yes, 

I have the need to prove myself. Being a part of the dual degree program, I want to 

prove that I can finish. Being a transfer student adds pressure” (pg 75). A second 

student shared, “My whole collegiate experience I’ve had to prove myself. I have 

to prove myself to the Aerospace Engineering department head. I have to prove 

myself to my family and friends. This is something that I have wanted to do my 

entire life. I have to prove to myself that I can do it. Why would I want to do 

something so badly, if it wasn’t for me?” (pg 78). Another student stated, “I have to 

prove that I am smart. I am not here just to fill a quota. I take it upon myself to do 

a little extra than my teammates. I go above and beyond so that I can have a 

technical explanation to give to the professor and my teammates. I want them to 

know that I can do more than scribe” (pg 66). The need to prove their belongingness 

and “disprove” stereotypical assumptions about African American women were 

clear illustrations that all ten participants were victims of stereotype threat 

(Gregory, 2016).  

  Frillman (2011) found that many participants dealt with feelings of self-

doubt as the result of an intimidating atmosphere. One student stated, “I think 

maybe the biggest obstacle was just trying to convince myself that I was capable of 

the work because at times I would get so down about anything, like, the assignments 

we had to do. And I was doing really badly on them” (pg 57). Gregory (2015) also 

found that self-doubt emerged in his study and participants discussed their fear of 

asking questions in class. Every participant who admitted to being afraid to ask 

questions in class attributed this fear to them not wanting to appear “stupid”. One 

participant shared, “I think subconsciously I believe I am not as capable as others, 

and this is probably a stupid question” (pg 70).  Another participant suggested, “I 

can count on my fingers how many times I actually raised my hand to ask questions 

in lectures. In the back of my mind, I thought, ‘I don’t want to ask a stupid question. 

If I ask a question, people are going to look at me like, ‘You don’t even know that?’ 

I constantly feared that if I asked a question everyone was going to think I was not 

smart” (pg 76).  
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Sense of Belonging   

Trenor et al. (2008) found that many participants’ sense of belonging contributed to 

positive learning experiences and eased the transition to college for students of all 

ethnicities. In addition, no major differences were noted across ethnicities in the 

sense of belonging felt by students in the College of Engineering. Overall, students 

had a high rate of participation in engineering support programs and other 

engineering-related associations and resources (Trenor et al., 2008). LaMotte 

(2016) found that a sense of belonging underscored feelings experienced by the 

study participants as they participated in their academic environment. The women 

acknowledged varying levels of social and academic integration and this level 

helped them determine their sense of belonging in any given situation (LaMotte, 

2016). Many researchers found that involvement in activities of the National 

Society of Black Engineers (NSBE) created a strong sense of belonging. This 

counter space does not reside within the limits of classroom space and enables 

African American students to discuss challenges and concerns while bonding with 

other African American students who share similar cultural backgrounds (LaMotte, 

2016). This counter space also allowed the women to affirm the ethnic and/or racial 

aspects of their identity (Collins, P. H., 2002). NSBE is an external national 

organization with a mission "to increase the number of culturally responsible Black 

engineers who excel academically, succeed professionally, and positively impact 

the community" (NSBE Website, 2016). The presence of NSBE on each of these 

campuses was important to these women because it served as a place to see familiar 

faces and where individuals were able to ask for, receive, and provide support  

(LaMotte, 2016).  

Persistence   

Frillman (2011) discovered that women’s responses indicated that when they 

needed support they were most likely to reach out to supportive family members, 

followed by mentoring from organizations, strong role models, a supportive 

network of classmates, and supportive staff members. Their responses also 

indicated that they had enjoyed the benefit of mentoring before college.  

 

Passion   

Frillman’s (2011) participants clearly described passion and explained a sense of 

responsibility or burden that they felt to give back to the community and the world. 

For example, one of the participants described her passion for helping animals.   
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Um, initially I wanted to do veterinarian medicine. I really love animals.   

So I don’t want to see like, ya know, animals die and go through all that. So 

I think it would take a toll on my heart, so I decided to stay from that. And 

I was initially going to do chemistry, but then I decided on chemical 

engineering because I figured, if I wanted to help animals, then I could just 

make medicine for them. So, um, just possibly make medicine with my 

chemical engineering degree, so that’s initially why I chose chemical 

engineering (pg 79).   

  

It was Frillman’s (2011) judgment that the participant was describing both her real 

passion and a sense of purpose in the same statement. Gregory (2015) found that 

all ten participants expressed their desire to encourage and inspire the next 

generation of engineers, especially those who looked like them. Eight out of ten 

participants expressed how proud they are to call themselves an engineer, their 

passion for the work engineers do, and their commitment to earning their degree.  

Strong Sense of Self   

 Frillman’s (2011) emergent themes were a strong sense of mission and a sense of 

purpose. In some cases, the participants had to depend on their own inner resources 

for emotional support in lieu of receiving it from others, and they showed that they 

were accepting of the need to do so when necessary (Frillman, 2011). Moreover, 

the women in this study had an awareness of the need to make a societal 

contribution using their aptitudes for the sciences and technology.   

Gregory (2015) also discovered that participants had a firm identity and 

strong sense of self. All ten women discussed the importance of having a firm 

identity and unwillingness to conform. LaMotte (2016) found that motivation 

emphasized situations, people, and/or opportunities that motivated the women in 

the study. These motivations originated from their inner goals as well as external 

sources. The women focused on performing well and obtaining exceptional grades, 

mastering information, and/or avoiding academic coursework when the subject 

matter was difficult, and /or the academic environment was chilly and unwelcoming 

(LaMotte, 2016).  

Rice & Alfred (2014) found that participants were determined to succeed. 

One of the underlying mantras that guided the women was that quitting was not an 

option, and they adopted a spirit of determination and perseverance. The 

participants shared stories explicitly stating that they were not going to quit or 

change their academic plan because they felt destined to become engineers. The 

women were determined to not let obstacles deter them from accomplishing 

personal success and this mindset served as the defining factor in their perseverance 

(Rice & Alfred, 2014).  
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Faith  

Gregory (2015) discovered faith, family, and community were important to 

participants’ persistence in engineering. When participants discussed how they 

were able to persist, most of them mentioned their strong faith, encouragement from 

their families, and a supportive community, which typically included other Black 

students on campus (Gregory, 2015). Midgette & Nicole (2014) participants also 

indicated that their belief in God was a major source of support during their 

engineering journey. Through God’s guidance, participants made decisions about 

the direction of their lives. In addition, God’s guidance provided a life path for 

participants to follow and relationships developed through church involvement and 

worship provided support as well (Midgette & Nicole, 2014).   

 

Family  

Family and community support were perhaps the most salient and influential factors 

that African American women identified as encouraging their engineering degree 

completion (Andersen, M., & Collins, P. H. 2007; Brown, 2000; Carlone & 

Johnson, 2007; Ellington, 2006; Grandy, 1998; Russell & Atwater, 2005). Russell 

and Atwater’s (2005) research identified three key tenets of parental influence on 

the African American women scientists in their study: encouragement, acceptance, 

and educational expectations.  A few study participants stated that they had family 

members who were engineers or worked in technical fields (Rincon & Yates, 2018). 

Frillman (2011) found that all participants stated that having supportive family 

members was vital to success. LaMotte (2016) found that most of the women in the 

study acquired values from their parents and talked about their parents’ influence 

on them and the decisions they made due to that influence. All of the women 

expressed having the full support of their parents and knowing that their parents 

wanted them to attend college. Some parents were more specific about educational 

focus and encouraged their daughters to pursue STEM or more specifically 

engineering degrees (Frillman, 2011).   

Midgette & Nicole (2014) found that participants persisted through college 

and to degree completion because of their support system, drive, determination, and 

intrinsic motivation. Researchers also found that family and friends always 

encouraged participants to strive for their best and to live up to their full potential. 

In addition, their own intrinsic motivations and drive were integral factors in their 

persistence; quitting was not an option (Midgette &Nicole 2014).  Trenor et al. 

(2008) found that family members influenced major and career choice in different 

ways for students of different ethnicities; specific roles varied with parental 

education level and occupation. Rice & Alfred (2014) also found the 
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encouragement and grounding provided by family, friends, and significant others 

played a pivotal role in the lives of the participants from early childhood 

experiences and throughout college and continued into their professional 

experiences as well. Whether the familial support system exemplified tough love 

or unconditional support, the outpouring of encouragement provided the foundation 

the women needed for strength and resiliency (Rice & Alfred, 2014).   

 

Student Organizations/Campus Community    

    

Gregory (2015) found that active involvement with the Black community on 

campus was important among participants. All ten female participants described the 

importance of being actively involved with student organizations on campus that 

focused on the needs of African American students. Those most commonly 

mentioned were the National Society of Black Engineers (NSBE) and organizations 

dedicated to nurturing camaraderie between Black women, including sororities. 

LaMotte (2016) found that interaction with administrators in their respective 

institutions and programs proved to be a positive ingredient in women’s academic 

success. As the women shared their stories, he concluded that some of them did not 

adopt a sense of belonging in the larger engineering community but were successful 

in finding smaller peer groups that fulfilled the sense of belonging they required. 

Most of the women believed their academic environments were more collaborative 

than competitive, even though some said that the climate began competitively 

(LaMotte, 2016).   

Sean (2016) discovered that study participants who remained on the fence 

about the tactical advantages associated with using study groups often cited study 

groups organized through the National Society of Black Engineers as their sole 

investment of time in study groups. Whether an academic rock star or a more 

modest academic performer, participants expressed faith in the desire of the 

university, faculty, and staff to provide African American students with an 

experience designed to help them reach both their academic and professional goals 

(Sean, 2016). In spite of participant perceptions that institutional efforts supporting 

student success are strong, supplemental insights articulated by students suggested 

that African American engineering students are conflicted about their academic 

success and the success of their integration into the culture of the institution and 

engineering programs (Sean, 2016).  

Malcom-Piqueux & Malcom (2015) found that many researchers attributed 

the success of HBCUs in facilitating STEM Degree attainment among African 

Americans to the supportive campus cultures and environments of these 

institutions. For example, in addition to experiencing less social isolation, 

dissatisfaction, and racism than their Counterparts at PWIs (Perna, 2009;  
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Jones, Castellanos, & Cole 2002; Pascarella & Terenzini 2003), African Americans 

found that HBCUs provide a social environment that is more caring, nurturing, and 

supportive than at non-HBCUs (Fleming, 1984; Nettles, Thoeny, & Gosman 1986; 

Blackwell, 1998; Redd, 1998; Wagener & Nettles, 1998). The culture of STEM 

programs at HBCUs has also been found to be more collaborative (Perna et al., 

2009) compared to the hypercompetitive culture more common to STEM programs 

at PWIs.   

  According to Rincon & Yates (2018), when asked about the type of support 

received from their universities, over half of those interviewed mentioned the 

university career centers. They noted that the centers were a key factor in exposure 

to hiring companies and preparing for professional interviews. Many mentioned the 

career fairs that occurred, and though only a handful mentioned having gotten their 

first job through connections made at a career fair, the majority thought that the 

events were very helpful – particularly for those with little prior work experience 

(Rincon & Yates, 2018).  

 

Conclusion 

 

This study offers a robust framework for understanding the unique challenges and 

successes of African American women in engineering education. By meticulously 

reviewing empirical research and original analyses focused on this demographic, 

the study not only sheds light on the barriers they face but also identifies 

opportunities for intervention and support. This knowledge can serve as a blueprint 

for developing targeted strategies that enhance the persistence and success of 

African American women in engineering majors. Industry and academia stand to 

benefit significantly from these insights, potentially leading to a more diverse and 

innovative engineering workforce capable of addressing broader societal needs. 

Moving forward, further research should expand upon this foundation to develop 

tailored frameworks specific to African American women in engineering, 

empowering higher education institutions to enact meaningful changes in support 

structures and curriculum design. Ultimately, by investing in the academic and 

professional success of African American women in engineering, stakeholders can 

foster a more inclusive STEM landscape that maximizes talent and promotes 

educational equity on a broader scale. 
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