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Abstract 

A group of three African-American, female, pre-service science and science teaching 

students majoring in a field of Science, Technology, Engineering, or Mathematics (STEM) 

participated in a qualitative research study to share their experiences in STEM, reasons for 

their choice of major, obstacles and challenges, instances of racism or sexism, and their 

identity development. The students participated in semi-structured, face-to-face interviews. 

The results showed that the females were not discouraged by their underrepresentation, were 

confident in their abilities, and expressed a wide variation in their identity development 

related to race, gender, and field of study. Future studies should seek deeper insights into how 

STEM college student identities are developed and solidified in the predominantly White and 

male STEM culture.  

Introduction: Why Black Females in STEM? 

Studies have shown that female students in the fields of Science, Technology, 

Engineering, and Mathematics (STEM) are more likely to experience stereotype threat 

(Steele, 1997) and have higher rates of attrition (Brand, Glasson, & Green, 2006) than their 

White peers.  Female students of color (e.g., African-American, Asian American, and 

Hispanic) must negotiate both their status as a minority and as a female in the STEM world. 

This double negative or double bind (McGee & Martin, 2011) status may contribute to lower 

numbers of female students of color entering and remaining as STEM college majors.   

Although some research (NSF, 2013) shows that African-American females are 

outpacing African-American males in college attendance and degree attainment (Cross, T., & 

Bruce, R. S., 2001), these females still face barriers related to racial and gender bias as 

compared to their White (both male and female) counterparts (Hayes, 2000). Female students 

in general have received about half of the science degrees since 1990, but still lag behind 

males in engineering, computer science, and physics (NSF, 2013). This is not because of 
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attitudes about STEM or education in general. Studies have shown that African-American 

students have positive attitudes about education and STEM (Mickelson, 2001), and African-

American females are the most positive of all subgroups about STEM (Buck, Cook, Quigley, 

Eastwood, & Luca, 2009).  

The main reason African-American students are underrepresented as STEM majors 

appears to be high attrition rates (NSF, 2009). Huang, Taddese, and Walter (2000) found that 

while White and Asian students have relatively higher persistence rates (46%), African-

American, Latino, and Native American students have lower persistence rates (26%). The 

leading producers of STEM degrees for African-American students appears to be Historically 

Black Colleges and Universities (HBCUs), producing as many as 30% of the bachelor’s 

degrees in STEM (Knapp et al., 2009). Many of these HBCUs have been shown to nurture 

African-American females’ psychological and intellectual development (Perna et al., 2009). 

Research has also shown that women thrive when they are in the presence of a 

rigorous curriculum, have multiple opportunities to learn, are aware of both the structure and 

culture of STEM, and when attention is paid to their intersections of race, gender, and 

socioeconomic status (Parker, 2013). However, much of the research is taken from a deficit 

approach (see Payne, 1994) which seeks to understand assumptions of deficiency in women 

that keep them from fitting into the dominant culture. Research that focuses on the specific 

needs of African-American females in STEM majors is greatly needed (Ong et al., 2001), 

including studies about how male norms within STEM operate to undermine the values and 

beliefs of those females who aspire to be scientists (Carlone & Johnson, 2007; Collins, 2004). 

The focus on STEM in a dominant White male culture could affect the choice of problems, 

data collection and analysis techniques (Leggon, 2006), and the way data is disseminated and 

presented. This structure has historically decreased the opportunities of African-American 

females in STEM majors (Leggon, 2006). 
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The Importance of Intersectionality 

Intersectionality is both a framework and a methodology. It centers on the lived 

experiences of individuals and is traditionally concerned with people of color and other 

marginalized groups. While it considers the group important, it looks at individuals that 

comprise multiple identities and examines how power and privilege might affect their daily 

life (Brunn-Bevel et al., 2015). The original iteration of the construct of intersectionality was 

introduced by Crenshaw (1991; 1993) to illuminate the oppression of Black women and to 

explain how they had been left out of the conversations about feminism and gender equality. 

Intersectionality also has much to do with power. As Collins states (2004), “Intersectional 

paradigms view race, class, gender, sexuality, ethnicity, and age...as mutually constructing 

systems of power or a specific constellation of social practices that show how oppressions 

converge” (p. 11).  Much of the subsequent research in the years after Crenshaw’s earlier 

writings continued to focus on Black women and the struggles they faced (Brewer, 1989; 

Brewer, 1993; Seiler, 2003; Settles, 2006). Research studies are needed to see what 

underlying factors, particularly those related to intersectional identities, reveal themselves in 

students when they begin to form their identity as a student of STEM. 

 Because of the multiple intersections in the lives of African-American females, they 

may experience an increased number of microaggressions, feel unwelcome and unsupported, 

have difficulty developing bonds with faculty or with other students, and be excluded from 

study groups (Justin-Johnson, 2004). However, African-American females have many factors 

in their favor. Families and peers help them to maintain their interest in STEM fields. These 

students also respond well to extended STEM programs in the school year and summer, help 

with homework, availability of science materials, and advocates who assist to their proper 

mathematics and science placement (Hrabowski et al, 2002).  Research has also shown that 

families of African-American females help prepare their daughters to be aware of society’s 
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perceptions of them, deemphasize their limitations, and support them in developing strong 

academic skills (Fordham, 1996).  Higginbothom and Weber (1992) also found that many 

African-American females are taught that academic and occupation success is more 

important than marriage, feel responsible for the social mobility of their race, and have 

aspirations of personal and collective gain stimulated by their dedication to their family and 

their race.  

Essien-Wood (2009) found that other supportive mechanisms for African-American 

females include family, their religion, teaching assistants, and friends. By keeping the 

importance of these factors ever-present at a number of universities, Buchman and DiPrete 

(2006) found that college completion rates for females have continued to increase. Some 

research on African-American females in STEM does not take into consideration their 

intersections of race and gender (Brown, S.V., 1995), and much research still focuses on their 

limitations instead of their successes (Farinde & Lewis, 2009). Other research is now 

focusing on systems and strategies to bring about their success (Fields, 2005; Hanson, 2007; 

Huang, Taddese, & Walter, 2000). Because of the nature of intersectionality, many 

researchers have come to the conclusion that women experience the STEM atmosphere in a 

multitude of ways (Mau, Dominick, & Ellsworth, 1995; Moses, 1989; Ong, Wright, 

Espinosa, & Orfield, 2011). 

A Question of Identity 

 Identity is a complex construct. This study uses identity as a lens to understand the 

experiences of this particular group of Black females majoring in a STEM field of study and 

pre-service teaching. Identity, as defined by Hall (1992), is “something formed through 

unconscious processes over time, rather than being innate in consciousness at birth…Rather 

than speaking of identity as a finished thing, we should call it identification and see it as an 

on-going process (p. 288).”  First, using identity as a lens helps us to understand the ways 
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students come to see that STEM includes a set of skills, experiences, knowledge, and beliefs 

that could be considered something that they might be interested in. Second, an identity lens 

might also help us understand how students gain a sense of the person they are and the person 

they want to become in the future. Third, an identity lens helps researchers and practitioners 

ask questions about how marginalized groups come to know how they fit into a science 

community or way of thinking (Cobb, 2004).  

 It is important to distinguish between a student’s core identity and their role identity. 

A person’s core, or personal identity, is the “categorization of the self as a unique entity 

(Stets & Burke, 2000, p. 228).” This includes essential qualities about the individual that 

determine his or her true self apart from any social group. A person’s gender, ethnicity, 

sexual orientation, and physical characteristics all make up an individual’s core identity. For 

an African-American student, their core identity is directly related to their position as an 

underrepresented minority pursuing a degree in a STEM field. In contrast to a core identity, 

having a role identity means “acting to fulfill the expectations of the role and coordinating 

and negotiating interaction with role partners (Stets & Burke, 2000, p. 226).” Thus, role 

identity includes all the interactions and group negotiations that African-American students 

encounter when interacting with a STEM environment.  It is also important to note that core 

and roles identities are entangled, which means they work together to help a student adapt to 

a new environment. The use of the word identity in this study will constitute a combination of 

both core and role identities, which help to build and cultivate each student’s identity as a 

STEM major. When a distinction is needed, core identity and role identity will be labelled 

appropriately. 

 Carlone and Johnson (2007) constructed a science identity model based on the 

assumption that gender, race, and ethnic identities affect science identity. The study found 

that women of color participate in STEM in similar ways and often get recognized (or not) in 
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similar ways. Drawing from previous models (Elmesky & Selier, 2007; Roth, 2006), Carlone 

and Johnson (2007) approach science identity as “fragile (contingent, situationally emergent) 

and, if habitually accessed, performed, and recognized as stable, carried across time and 

context” (p. 1192). Their initial science identity model captures three overlapping aspects of 

science identity: competence, performance, and recognition. Identity is used to help 

understand how these students see themselves in the world of STEM, which could shape their 

experiences of racism, sexism, stereotype threat and their perceptions of how to succeed as an 

underrepresented minority in a field of study. 

Wenger (1998) believes role identity includes negotiated experiences, requires 

membership in a community, and involves a learning trajectory, a nexus of multimembership, 

and relationships between global and local interests.  Wenger (1998) also believes that 

identity, in a sense, is a moving target. “The work of identity is always going on. Identity is 

not some primordial core of personality that already exists. Nor is it something we acquire at 

a certain age…like permanent teeth. Our identity is something we constantly renegotiate 

during the course of our lives” (p. 154).  Negotiating a student’s identity into college and, in 

the immediate future, career as an educator, students learn how to identify themselves as both 

an individual and as part of a community. They also learn that they change as they learn to be 

a part of that community. As Wenger (1998) says, “Identity formation is a lifelong process 

that whose phases and rhythms change as the world changes.” Part of the change for pre-

service teachers will be a transition from being a college student to being a professional 

educator. As these students transition from the college environment to the world of the 

classroom, they must negotiate their new community by “developing relationships, finding a 

different position with respect to the community, and seeing the world and oneself in new 

ways” (Wenger, 1998, p. 155).  
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Study Methodology 

 The research methodology framework for this study is Critical Race Feminism (CRF). 

Evans-Winter and Esposito (2010) define those who follow CRF as “a coalition of 

educational researchers who seek to understand African-American females’ multiple 

realities” (p. 15).  These researchers focus on the building of social movements in a 

community and emphasize the discourse, narratives, and stories of females of color, 

specifically African-American females (Guba & Lincoln, 1994; Creamer, 2003). Scholarship 

in this field explores the intersections of African-American females including those of race, 

class, and gender as well as the oppression, silencing, and invisibility that they face (Barnett, 

1993; Collins, 2000; Guy-Sheftall, 1995; hooks, 1981, 1990; King, 1992; Marable, 1983). 

This field also focuses on how these oppressions must be viewed as intersecting rather than 

additive (Brewer, 1989, 1993; Collins, 2000; Deitch, 1993; Ferguson, 1990; Gregory, 1993; 

Griffin & Korstad, 1995; Sacks, 1989; Williams, 1984). Key to this philosophy is the belief 

that their lens of experiences differs from those of men of color and also of White women. 

Critical Race Feminism avoids race and gender essentialism, which is the tendency to think 

that all females of color have the same deep rooted and unalterable traits and abilities (Evans-

Winter & Esposito, 2010). The goal of this study, as it relates to CRF, is to seek to 

understand the varied experiences of African-American females in a STEM major and 

portray them, not as victims, but as confident individuals focused on succeeding as an 

underrepresented minority (Parker, 2013).  

This case study research included two undergraduate students and one graduate 

student at a large urban university in the southwestern United States. The research study 

focused on the daily experiences of African-American students representing the fields of 

Science, Technology, Engineering, and Mathematics (STEM). After receiving Institutional 

Review Board approval, the students were contacted through major campus organizations 
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that included the Society of Women Engineers, the National Society of Black Engineers, the 

campus science and mathematics teacher preparation program, and various multicultural 

organizations. Five students eventually agreed to be part of the larger study, with three of the 

participants agreeing to be part of a focused study of African-American females who are 

training to be science and mathematics teachers. 

Special consideration was given to the research participants to increase their comfort 

and decrease anxiety. The interviews were conducted at the facilities of an on-campus center 

focused on the development of African-American students on campus. Also, an Asian-

American female research assistant was in the room during the semi-structured interviews. 

These additional research safeguards were put in place because of the inherent researcher-

participant interactions that may occur when the interviewer is a member of a dominant and 

to alleviate fears the participants may have of being interviewed by a professor at their own 

university. This is especially important because female and minority voices have historically 

been silenced or spoken over by male researchers (Reinharz & Chase, 2002). It is important 

for the researcher to make it easy for the participants to tell their own stories (Reinharz & 

Chase, 2002, p. 225) and help them be comfortable with an interviewer with a different race 

and gender than their own (Cannon, Higginbothom, & Leung, 1988).  

The students participating in the study met the following criteria: (1) An 

undergraduate student at the university; (2) Self-identified as a female; (3) Major in the fields 

of Science, Technology, Engineering, or Mathematics (STEM); and (4) Self-identified as 

African-American, African, Black Caribbean, or Mixed-Race (one parent being one of the 

other three categories). The students were asked to fill out an informed consent document 

before participating. Students that participated in both phases of the study received a gift card 

as compensation.  
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The semi-structured interviews were conducted in semi-private rooms at a 

multicultural center on campus. The interviewer was assisted by a female graduate student to 

give the female students more comfort in interacting with a male professor. The questions to 

be analysed will be listed at the beginning of each section of analysis.  

The study sought to answer the following research questions: 

(1) What do African-American female STEM students consider to be important 

considerations when adapting their identities to a field in which they are 

underrepresented? 

(2) How do African-American female STEM students rank and justify the importance of 

their identities when given the choice of (A) race, (B) gender, or (c) STEM student, and 

how does this relate to their choice of and development within a STEM degree plan?  

Participants 

Lynette is an undergraduate biology major who is also preparing to become a high 

school science teacher.  She grew up in a large metropolitan city nearby the university and 

completed her high school studies in an outside suburb. While she was in high school, she 

sang in the choir, was a cheerleader, was in the National Honor Society, and took advanced 

courses in AP English and AP History and Pre-Calculus for math. She considered herself a 

model student in a predominantly Black high school. Although her mother and father were 

not educated, she did have a grandmother that had a Master’s degree in education.   

Maya is a mathematics doctoral student who also went through the teacher 

preparation program to become a high school mathematics teacher. She was born in Nigeria 

and moved to America when she was seven years old. She went to school from elementary 

through college in the US. Maya, had completed her undergraduate degree and obtained her 

teacher’s certification. However, she decided not to teach in the public setting, but instead to 

pursue her PhD in Mathematics in hopes of becoming a professor of mathematics. She stated 
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that she might someday serve in a supporting role in the public schools. When asked how 

race and gender influenced her decision to pursue her doctorate, she had this to say: “My race 

and gender serve to motivate me to continue on in my studies because I want to add to the 

diversity of faculty at a college campus and show other minority students the endless 

possibilities they have to advance in society.”  

Jenell is a senior University Studies major who is preparing to become a math teacher 

in the math and science teacher preparation program. She was a math major but recently 

changed her major to University Studies with hours for a math teaching certification. She is 

the oldest of five siblings and her mother works in a kidney dialysis center. In high school, 

she was active in student council, national honor society, and athletics. Although she was not 

active in any STEM-related clubs in high school, she took AP Physics and AP Calculus as 

part of her high school preparation. 

Analysis 

With the help of a research assistant, the interviews were recorded in both audio and 

video formats to help with later transcription. A research assistant transcribed the interviews, 

and the researcher verified the accuracy of those transcriptions by listening to the audio of the 

interviews and comparing it to the transcripts, making changes as necessary. This comparison 

of the transcript to the audio file allowed the researcher to create analytic memos as patterns 

were observed (Charmaz, 2006).  

A multi-phase process guided data analysis (Saldaña, 2009). First, the transcripts were 

read holistically to help build an understanding of the students' perspectives (Clark, 

2005). Then they were hand-coded using an Initial Coding technique (Charmaz, 2006) to 

break the interviews into sections that discussed their backgrounds in STEM, their process of 

selecting a major field of study, and their experiences as a Black STEM student and pre-

service teachers. Next, the three transcripts were hand-coded using an Initial Coding 
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technique (Charmaz, 2006) to search for conceptual ideas that emerged across the interview 

transcripts. Based on this analysis, students were emailed follow-up questions for 

clarification as needed. With coding developed from the interviews, as well as researcher 

memos, a secondary analysis was conducted to look for patterns across the entire data set 

(Miles & Huberman, 1994). This analysis allowed for the development of themes that helped 

answer questions about the process of selecting a STEM major, as well as the experiences of 

being an African-American pre-service science or mathematics teacher. 

Findings 

The face-to-face interviews, revealed that most of the African-American female 

STEM students prefer to study in isolation as opposed to studying in groups. As a group, the 

females in this study were likely to be shy and aloof from their professors, prefer not to be 

called out or attention brought to them because of their presence as a Black or female student 

(either as an individual or as a group), and appear not to be phased by their small numbers in 

the field. In fact, all the students professed to be spurred on and encouraged, instead of 

discouraged, to continue in STEM. They also brushed off instances of sexism and racism and 

stated that they were likely to not be affected by stereotypes or the opinions of others about 

their race. These students appear not to internalize these feelings as it relates to their choice 

of study as well. The majority of the instances of racism or sexism they described occurred in 

high school; they felt the diverse nature of the college experience helped to reduce those 

events. When asked which of the two they had experienced most, most said that they 

experienced more sexism than racism. They stated that they never saw any Black female 

STEM role models while studying at the high school level, and rarely saw female role models 

in those fields at any time. A more detailed analysis of the interviews will follow.  

The next few sections include excerpts from discussions about some of the questions 

asked during the semi-structured interviews to give a perspective of the process by which 
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they chose, and continued to succeed in, a STEM major as they prepared to become science 

or mathematics teachers. In conversations between the research participant and the 

interviewer, the student’s pseudonym is spelled out and the interviewer abbreviated as IV. 

Developing Interest, Doubts, and Determination   

When did you first realize that you wanted to be a STEM major? Describe some of the 
circumstances behind that decision. 
Have you ever doubted your decision to become a STEM major? If so, what do you believe 
contributed to your doubts? 

Jenell changed her major a few times before settling on a STEM field: 

Throughout high school …I was good at math. So my first year here I went from accounting 

and finance to computer science and engineering… to now being a math teacher.  

Maya had a hard time deciding on her major, but finally realized how much she loved math: 

I realized my senior year in high school that I wanted to be a STEM major because it got to 

that point where you have to pick a major and I didn’t know what to do and my parents 

stressed picking something. As a kid, I would always teach my siblings and go through the 

neighborhood and just teach them math, which is difficult for a lot of people and so I wanted 

to help clarify it. 

Lynette describes how she got interested in STEM in high school: 

I always loved biology, but I didn’t know what I wanted to do with it because I didn’t want to 

be a doctor. I started to go into nursing, then I had my daughter, and I said that wouldn’t be 

a good career for me to raise a child, so I chose teaching to see her more. 

Jenell struggled with her role identity as a math student: 

I have doubted my decision my whole college. I mean, first, when I first came in business, 

then I tried computer science. It was just too much. I’m a type of math person where I’m 

good at math. I also doubted myself because of all the proofs. I just wanted to change my 

major, but it was also challenging me too…All the theory…I had to understand and read and 

develop the theory part of my brain for that. 
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Lynette never doubted her decision, but her expectations of the rigor of college academics 

changed the deeper she moved into her program: 

I don’t think I ever doubted, but I don’t think I thought it would be this hard to finish 

college… I used to wonder when I was younger why people would drop out, or why people 

just wouldn’t do . So for the people in my family who didn’t go, I would think “Why didn’t 

you go?” But now I know that it’s not for everybody.  

Maya had strong doubts about her decision to become a mathematics major, mainly 

stemming from the rigor of her advanced math classes. This included learning about proofs: 

I came in thinking that math was just computational. Little did I know there was a lot of 

theory behind it and a lot of proving. I wasn’t grasping the whole concept of a proof that was 

foreign to me …I remember a time when I was just crying in the elevator. I left class like,” I 

don’t know what he is talking about. Is this where I really need to be?”  

 All of the students developed an interest in science or mathematics while in high 

school. A few felt that they were encouraged by family members and peers to pursue their 

abilities and interests. Lynette discussed how her decision to teach was swayed by the 

unpredictable schedule of a nurse and felt that “teacher’s hours” were more compatible with 

raising children. They also realized that their future career was a perfect fit to their likes, 

dislikes, and natural abilities. Upon moving into college, many reflected that they were not 

prepared for the rigors of college-level mathematics or science, which led to them 

experiencing doubts about their ability to keep up. This early phase of their development as a 

STEM student was essential in preparing the ideals of their professional identity and guided 

their choices in subject matter preparation, and led to college major changes that were more 

in line with their beliefs, abilities, and future goals. 

Mentors and Role Models 
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Can you describe one or two people that were role models to you before you came to this 
university? Did these role models influence your decision to become a STEM major? If so, 
how? Were they male or female? How would you describe their race and/or ethnicity? 
Can you describe one or two individuals that helped to mentor you or keep you on track 
since you have been at the university? How have those individuals helped you chose or 
remain in STEM? Were they male or female? How would you describe their race and/or 
ethnicity? 

Lynette said she was never able to learn about female mathematicians but she did 

have a number of teachers in high school that encouraged her to continue into mathematics. 

Although her grandmother wanted her to go into nursing, other relatives believed Biology to 

be too hard and wanted her to go into teaching. However, she was adamant that she liked 

Biology and that she found it interesting. Her family has pushed her to finish and become a 

teacher, mainly because there are many teachers and principals in her family.  

As far as mentors are concerned, Lynette stated that a number of her professors in the 

mathematics teacher preparation program were helpful to her. They helped to solidify her 

decision to become a math teacher and never made her feel hesitant or nervous about 

sometimes being the only African-American female in the class. 

Jenell discussed role models she had in high school, which mainly included her teachers: 

I know my physics teacher kind of had an impact on me. Mostly because he was a black 

teacher and I kind of feel like he wanted to help the minorities especially in this class to 

progress. So he always talked to us about the future. He was like counselor to us. 

She was also asked if she learned about African-American scientists and mathematicians: 

I can’t really remember. I mean I know as far as black mathematicians and scientists, those 

may have came up during Black History Month, because I do remember talking about the 

different scientists.  

Maya said she was inspired by a White coach and also her Calculus teacher. He was 

knowledgeable of the subject matter and made the class fun. She also said that she was never 

exposed to African-American female mathematicians. She also had a male Hispanic/Indian 

professor that she did research with and a female math professor that she would consider as 
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mentors who “shared their personal experiences in the STEM world and tried to connect 

them to the right people.” 

 It is interesting to note that the mentors discussed by the students were Black, 

Caucasian, and Indian/American. Although it is important to have mentors and role models 

that resemble students in race and ethnicity, it seems to be more important that those mentors 

care, give of their time, and encourage the student to finish their course of study. What is not 

encouraging is the fact that most of the students did not see role models that were both 

African-American and female, not even during special events such as Black History Month. 

When the students were later asked about the dearth of African-Americans in STEM fields, 

some brought up the importance of role models that mirror their racial and ethnic 

experiences. All students interviewed consistently discussed the lack of representative 

models who are African-American in both mathematics and science. 

Defining Your Race 

How would you describe your race and/or ethnicity? Do you consider yourself Black? Is 
that term offensive to you? If it is, how would you like to be described as far as your race 
and/or ethnicity? 

Every student would accept either being called Black or African-American. Two of 

the participants stated they preferred being called African-American, mainly because of their 

African heritage. Maya was originally from Nigeria. None of the students felt that being 

called Black was derogatory to them in any way. She described how she felt about the labels 

and about her African heritage: 

I would describe myself as African-American. I wouldn’t want to just describe myself as 

Black. I don’t know, there is this thing with Africans and Black people. Africans love to go by 

African-American. Black people don’t really mind being called Black. Africans like to 

distinguish themselves, so they would rather call themselves African-American.  

She also said that it was important that teachers and pronounce her name (longer real name) 

correctly and corrected them if they said it wrong or tried to give her a nickname.  
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Jenell, a mathematics major in the teacher preparation program, said that that she had 

no preference for what she is called. Since she does not perceive herself as being directly 

from African heritage, she felt being called African-American was not completely accurate 

for her.  She also agreed that she was not offended by being called Black: “It doesn’t define 

me as a person. It’s just the term that you used for my skin color.” 

Others, like Lynette, had no clear preference and thought that many people get upset over the 

use of labels and descriptions of their race: 

I would consider myself Black. But if I was trying to be politically correct, I would say I’m 

African-American. I don’t think the term Black is offensive, it’s just who I am. Some people 

call Caucasians White, but they don’t get offended.  

Lynette was asked a follow-up question about how she was perceived as a Black female in 

advanced courses in high school. She was asked: 

IV: Have you ever been teased, by either opposite race or your own race, about being a good 

student? 

Lynette: Yeah. So I made straight A’s until my sophomore year. I definitely was embarrassed 

to be the smart kid, because I wasn’t super popular, I wasn’t in the ‘nerd’ bunch.  Everybody 

knew me, but I tried to hide my intelligence, because I thought I would be judged by it.  

The conversation above describes the cognitive dissonance experienced by many Black 

females in high school, specifically ones who are highly intelligent. They feel like they must 

prove themselves as a female but also represent their race as a capable Black student. They 

also have to contend with microaggressions such as negative comments and harassment from 

their peers who think they are trying to be too good for their race. When asked if she has a 

problem being one of the only Black females in many of her math classes in college, she had 

this to say: 
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The first day of class, it always bothers me, because I don’t want to say the wrong thing and 

make people think I’m stupid. But with the teaching courses, and the further we get along, 

and we all begin to know each other, it’s better. With my big classes, I don’t say much, 

because I’m afraid to look ‘not intelligent’ for my race. 

As with many of the other students, she stated that she was not discouraged by other student 

comments or being one of only a few Black females in her mathematics classes. She was 

encouraged to show the other students, and members of her own race, that she was capable in 

the face of rigorous coursework. It is also important to note that students who mention their 

African heritage (or have moved from an African country), value the importance of that 

heritage and see it as a vital component of their identity as a STEM student. 

Racism vs. Sexism 

Have you ever experienced any instances of racism, stereotyping or racial profiling at 
this university? Could you describe the experience? Have you ever experienced any 
instances of sexism? Can you describe the experience? Of the two, which have you 
experienced more (racism or sexism)? 

Maya shared an experience of being approached by a Caucasian professor when she 

was with another African-American female student: 

Maya: So there was me and the second year African-American female student were in this 

meeting. After the meeting, this professor who we had never talked to before came up to us 

and wanted to put us in contact with an African-American professor at another university. I 

guess the intent was good but it was more like singling us out I felt like she just saw an 

African-American, so she wanted to pair these African-American people together. I think her 

intentions were good. I know she has good attentions but I guess it didn’t come out well. 

There might have been a better way right? 

Jenell also felt that she sometimes was singled out because of her race: 

I did feel singled out. I remember some teachers kind of saying, “Well, Jenell, what do you 

think your culture thinks about this?” There were three black kids in a classroom of 25 and 
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she would kind of single all of us out. I don’t want to talk for all black people, I just want to 

talk for me and tell you what I think about it. 

When asked if she had experienced any instances of racism or stereotyping in high school, 

she had this to say: 

I wouldn’t hang with this clique because they think I’m too smart for them or I can’t go after 

school and see this big fight because I have this pre-AP class. I do remember in high school 

people saying, “Hey you are that smart black girl; can you help me answer this question? In 

high school there are definitely race stereotypes from peers. 

All the students felt that they had experienced instances of racism, but they shared that it did 

not bother them or they did not take notice. This is a recurring theme throughout the 

interviews. McGee and Martin (2011) called this stereotype management, which is the ability 

to overcome external stereotypes, as well as feelings of stereotype threat, and be successful.  

Lynette shared experiences she had with sexism, which specifically included people making 

assumptions: 

I am very much for women’s rights, and I think that a lot of men think they’re smarter just 

because they’re men, and in my chemistry class I experienced that, and they would say, 

“Well, you don’t know that.” And I would say, “How do you know what I know?” I just think 

that some men think they’re smarter just because they’re men. 

Maya also described an instance of sexism that she encountered: 

So I was part of a wedding and I was in the bridal train. Some guy, one of the groomsmen 

was like “what do you study?” Nursing or psychology? Or he said something 

else…something that was not as rigorous as a STEM degree. I said no I actually study math. 

He was like “you are lying.” To him, it didn’t seem realistic that a female… to him a female 

in a hard course, a STEM field, wasn’t possible. 

Jenell also experienced instances of sexism: 



The Process of Becoming: Identity Development of African-American Female Science 
and Mathematics Pre-Service Teachers 

Me being a math major especially. I don’t think I ever had a problem with it being race 

related but as far as me being a girl, yeah. They are like “why you are doing in math? That 

just makes me want to do math even more. Because I’m a girl, I’m not supposed to 

understand the equations.  

Two out of three students agreed that they faced more instances of sexism than 

racism. Although it is naïve to assume that they are not experiencing some racialized 

experiences, it is possible that students are somewhat cushioned from those experiences by 

being a successful African-American student in a rigorous field of study. The university is 

also extremely diverse, which may have further mediating effects on race salience. However, 

experiences of sexism might be more significant to the female students, because being 

successful does not necessarily guarantee fewer encounters of sexism or marginalization.   

Why So Few? Females and Minorities in STEM 

Research has shown that females and minorities are underrepresented in STEM. Do you 
have an explanation for why you think that is the case? 

Lynette discussed self-confidence but also felt that a lack of females and minorities in 

STEM might have more to do with the conflicting roles of females in society: 

I would say that growing up in a lot of cultures, no matter what race, women are thought to 

be the nurturers, tending to the children, and I think women get discouraged because they 

don’t feel like they can teach math and science..they don’t feel like it is innate in them; they 

don’t give themselves the opportunity because they’re trying to be a good mother or wife.  

Lynette also felt that females get discouraged more easily: 

IV: Do you think some minorities and females get discouraged, and that’s why they switch to 

non-STEM careers? 

Lynette: Yeah. And I think that non-STEM career is a lot easier to get a degree. It’s not so 

much dedicated, studying, hard work, logical thinking. 
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She also stated that she saw many instances of high school students choosing athletics 

over academics to be removed from their social situations such as poverty. 

Maya felt that the issue of fewer minorities and females in STEM had much to do 

with preparation and the opportunities to take advanced courses in high school. She felt many 

minority students do not take AP courses in high school not only because of the rigor but also 

because they are discouraged in doing so by peers, teachers, and counselors.  

I think part of it could be preparation, and lack of seeing people like them in the field. I 

haven’t run into really any African-American females in math in this university itself. So the 

feeling of not seeing somebody that is like you in the field, you started to think maybe there is 

a reason that people like me are not in this field.  

Jenell felt like the underrepresentation has more to do with stereotypes and stereotype threat: 

Some people would be afraid to try something new because it is not what the next person is 

used to. Like I was saying about the racism and sexism. It never discouraged me because it 

made me angry. But if I was somebody different, it might have discouraged me but I don’t 

really care what people think about what I’m doing.  

Jenell said that she was not discouraged by the lack of participation of females in STEM, but 

it encouraged her to prove that she was capable as a female Black STEM student. 

It doesn’t discourage me with them saying something about me being a female. It makes me 

angry because I think “I’m glad I’m a female and I’m glad that I’m in these math classes. 

And I’m glad that you think that I shouldn’t be here. So let me prove to you how I can be 

here, and how I understand this better than you.” 

Some of the students expressed a commonly-held belief that females are innately 

nurturing and that considerations of career and family take precedent when trying to 

understand the struggles females face in STEM. Lynette also felt that students, specifically 

Black high school students, are conditioned to consider athletics as more important than 
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academics. Jenell felt that racism and sexism have both contributed to fewer minorities and 

females in STEM, and that a lack of role models restricts their options when considering a 

future career. However, it is vital to understand the importance of tenacity and perseverance 

in these students. Even though they face the same doubts and stereotype threat that other 

Black students in STEM face, they feel encouraged to rise to the challenge even in the face of 

many obstacles. Even so, they discussed it is not fair that society paints a picture of Black 

students as incapable of excellence in the face of rigorous study; a situation that they hope to 

change by their example. 

A Question of Identity 

Which of the following best describes you? 
A.  Black Female STEM Student 
B.  Female Black STEM Student 
C.  STEM Student Who is Black and Female 
D. None of the Above 
Explain your choice. If you chose D, how would you chose to be described and why? 

Although there were some patterns that emerged, most of the choices related to 

identity were varied and included contrasting explanations of their choices. The students were 

also asked a follow-up question that explored whether or not they would give the same 

response if there were a partition present that hid their physical identity. Some stated that it 

would not change their answers, but others said it would alter their perspective. 

Maya stated that she would choose C. STEM Student Who is Black and Female:  

I just felt like seeing the word Black first, or the word female Black STEM student first, in a 

sense would overpower the fact that you are a STEM student, and that in itself is worth 

noting. I’m not saying that I’m not Black and I’m not a female but do not identify me first and 

foremost as a Black or just as a female STEM student. Identify me as a STEM student who 

just happens to be Black and female.  

Lynette chose choice B (Female Black STEM student). When asked if her answer 

would change if her identity was hidden, she said it would not. Her reason for choosing letter 

B has more to do with her convictions as a feminist. She said, “I’m the type of person who 

would say… just because I’m a woman, I can do anything a man can do.”  
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Jenell stated that her first choice would be A (Black female STEM student) from 

other people’s point of view and C (Math student who is Black and female) when describing 

her hidden self. Here is how she explains the two diverse answers: 

From somebody else describing me, I would be that Black Female Math student because they 

first see Black, then they see female. I felt like it goes in order: your race, then whether you 

are male or female. Then, it’s whatever subject or whatever you are trying to do. 

On follow-up, she said that if she was separated and not able to see her interviewer, she 

would still describe herself as a “Black person who is trying to do this with her life.” 

However, if the follow-up question was “What do you do?” she stated that she may not feel 

the need to share her race up front:  

So I probably wouldn’t even mention that I’m a Black female. Like maybe you would have 

hear that anyway through the panel. I would be like I’m 24, go to ***, and studying this and 

that. This is what I want to do. I probably wouldn’t even mention it. 

 Identity is undoubtedly a moving target, something we are constantly negotiating 

(Wenger, 1998), and it is expected that every students’ answers will be nuanced and different 

depending on their personalities, values and priorities, and past experiences. This does not 

diminish the importance of identity, but it does point to the realization that it is not a 

component of one’s experience that is completely resolved and put to rest after the student 

meets a certain age or passes a set of hurtles. It is developed over time and is part of the 

maturation of all STEM students as they try to find their way in the world and establish their 

career as a scientist, mathematician, or in this case, a STEM teacher. 

Discussion and Implications 

This research brings up a number of questions about how Black/African-American 

female students face challenges and succeed in the field of STEM and in science and 

mathematics teaching. The question of identity, and the questions they were asked related to 
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it, point to variations of experience among the three participants. Although the difference in 

responses is confusing, it is not surprising when one considers the complex nature of identity. 

That is because the focus of an individual’s core and role identities change with location, life 

circumstances, and maturity (Carlone & Johnson, 2007). It is also possible that the salience 

of their race and gender and their responses to the world from that schema guide their 

mindset and choices on a situational basis. There is still much to learn about identity 

development in general, and specifically about the identity development of underrepresented 

minorities in STEM. Although research from a deficit approach (Payne, 1994) attempts to 

show disparities in female students, and research showing that a White male dominant STEM 

culture inhibits the success of Black females (Leggon, 2006), these students appear to be 

building their identity as a STEM student that sees their small numbers and 

underrepresentation as a stepping stone instead of a barrier. 

Intersectionality (Crenshaw, 1991, 1993) speaks to the overlap of the various factors 

that make up a person’s life, including their sex, ethnicity, and career/college major selection. 

However, one should not make the mistake of thinking that these intersections are 

hindrances, but simply part of the identity that makes them who they are (Brunn-Bevel et al., 

2015; Settles, 2006). Although some studies of Black female students in STEM have focused 

on their obstacles and reasons for failure (Justin-Johnson, 2004), other studies point to their 

distinct advantages of being Black and female (Hrabowski et al., 2002); Fordham, 1996; 

Weber, 1992). Other studies have focused on their successes and how to continue that 

trajectory (Fields, 2005; Hanson, 2007; Huang, Taddese, & Walter, 2000). More studies 

should be pursued that focus on reasons for success and the unique traits of Black females 

that lead to that success. 

The experiences of these African-American female STEM students points to common 

experiences of Black students in the university setting. I use the term intersectional 
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adaptation theory to describe the experiences of minority students in a field in which they are 

underrepresented.  Intersectional adaptation theory describes how students who are members 

of a traditionally marginalized group approach, react, and adapt to situations where they 

experience underrepresentation differently than members of the majority group. As they enter 

these domains, they may experience nervousness, feelings of inadequacy, and stereotype 

threat. These students adapt and succeed by forming relationships with like peers, seeking out 

validation from mentors and advisors, keeping strong ties with their original peer and familial 

groups, and express resolve to continue in the field in spite of their limited number and 

historical marginalization. Those who do persevere seek to prove to themselves, their 

professors, and their peers that they will prevail in spite of these obstacles. They may also 

profess that they will succeed and not be like stereotyped members of their group that have 

changed majors or dropped out.  For many, failure is not an option and they will strive to 

overcome any circumstance to complete their degree. This resolve and strength grows with 

every success. Many of these students seek to teach these lessons to younger students like 

themselves to help them be successful as well. This theory is constructed with STEM majors 

in mind, but research is needed with pre-service science and mathematics teachers to see if it 

is relevant in their particular field. The idea of intersectional adaptation theory was derived 

by examining the intersectional experiences of African-American students (in this case 

African-American females) and the research of Carlone and Johnson (2007) related to how 

students form their identity through competence, performance, and recognition. As a 

student’s confidence grows in their chosen field, they are better able to perform in that space, 

which helps them to identify as a student of STEM, future STEM professional, or as a STEM 

teacher. 

According to Critical Race Feminism (Evans-Winters & Esposito, 2010), the 

experiences of African-American female students are unique. They differ from the 
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experiences of other ethnic groups and are specifically different than those of White males in 

STEM. Therefore, it is difficult to explain the similarities between these participants without 

making it clear that every experience is unique. Intersectionality (Crenshaw, 1991, 1993) 

reminds us that the intersections of race and gender are fraught with issues of power and 

privilege that make it difficult to understand the experiences of individuals within a 

marginalized group. When researchers speak of “African-American students,” they must 

understand that generalizations are not helpful; in fact, they may do more harm than good. No 

two female African-American students are the same (Evans-Winter & Esposito, 2010) and 

any understanding of female STEM students must start with the reality that their intersections 

are unique, powerful, and useful (not detrimental) to their success as a STEM student 

(Collins, 2000; Brewer, 1989, 1993; Parker, 2013). Because of a history of marginalization in 

STEM for both women and African-Americans, research on Black females in STEM is 

essential to building understanding about how to recruit and retain those that have been left 

out of the conversation about what a person in STEM looks like. 

It is clear that they are passionate about their choice of major and that failure is not an 

option. The students all have their own ways of adapting to the STEM environment, but a 

common theme between all participants is that they are not discouraged by their low numbers 

and their lack of representation. They all wanted the researcher to know that they deserve to 

be there and they deserve a place at the table. Although some may construe their responses as 

trying to maintain confidence in the presence of a White male professor researcher, I do not 

believe that is the case. I believe their resolve is strong and their willingness to be confident 

and courageous shines through in every aspect of their career preparation. They expressed the 

need to prove to themselves, their race, and the whole of society that they deserve as much 

recognition as anyone else in a STEM major.  
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Future research should include studies that explore how identity is formed in all 

students of color, not only Black females. These studies should attempt to understand the 

similarities and differences between students of other underrepresented groups to validate the 

concept of intersectional adaptation theory in various situations. This could also include 

analysing students not only in STEM, but in other subject areas and career paths where they 

are underrepresented. Research may also look at students with fewer intersections, such as 

White male students, to see if those students approach, react, and adapt to difficulties within 

their chosen major and/or career in similar ways to minorities in other fields.  

There is great variation in how Black female students choose and become successful 

in a STEM major. However, it is clear that more females of all ethnicities will be needed in 

the future STEM workforce and in mathematics and science classrooms (NSF, 2013). A 

STEM workforce is needed that includes both gender and racial diversity. This must include 

the unique backgrounds, experiences, and perspectives of Black females, who can be 

instrumental in developing innovative solutions to the world’s most pressing needs (ACGPA, 

2009; Bement, 2009). Their perspective in STEM research could also help to improve the 

lives of the most marginalized in society (Ong et al., 2011). Since they have a dual minority 

status and make up the majority of the population of Black students in higher education (Ong, 

2005), Black female participation in STEM fields could have a pronounced impact on the 

overall number of black students of either gender who complete their college degrees (Ong et 

al., 2011). It is highly possible that Black female students could act as a catalyst to inspire the 

next generation of African American STEM scholars and STEM teachers (Hanson, 2009).  
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