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Presentation Objective

The objective of this presentation is to explore the 
perceptions and experiences of African American/Black 
women within the science pipeline using a critical 
perspective to unpack the influence of race and gender on 
their identity development within science. 

The goal is to initiate conversation surrounding the 
importance of: 

• Delineating the experiences of African 
American/Black women in science distinct from the 
experiences of women of color. 

• Promote the continued investigation of African 
American/Black women achieving in fields and 
disciplines like Biology/Science that are perceived to 
be White male dominated spaces. 

• Developing pedagogies and practices that will promote 
the academic achievement and identity development of 
African American/Black women in biology/science 
courses and degree programs.
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STEM Culture and 
African American/Black Women

• STEM is depicted and perceived as 
dominated by white or Asian men, 
competitive, and isolating (McGee et. al, 
2017)

• Narrow view of the concepts covered 
within the realm of STEM disciplines, 
STEM content and procedural knowledge, 
and STEM praxes (Morton et al., 2019)

• A space that produces hegemonic norms 
of how to “perform” as a STEM student 
(Gholson and Martin, 2019)

• Western, Eurocentric STEM is considered 
the dominant viewpoint while other ways 
of knowing and participating are devalued 
(Roby et al., 2022)



STEM Culture and 
African American/Black Women

How would you describe the culture of science, technology, engineering, and 
mathematics (STEM) as a whole?

One way I would describe it is, I would say, catered to the majority…I think a lot of it is 
gate-keeper is the word, for so long we weren't allowed into those spaces for so long 

~Brianna, African American female, Sophomore, Biology major

I was like gatekeeper everywhere and it's more like experiencing the places you go, 
especially in the STEM community. Even I just kind of realized how much it starts from 
the beginning even elementary or middle school levels, and I really did not feel that I was 
that great at science until probably college and even though I did, as well as a lot of 
people in my class it didn't feel like it. It felt like people were surprised by my ability to do 
well, so it just felt like it was like a fluke I guess you could say but with that, like, for my 
other classmates there weren't a ton of resources, or like checking with instructors like 
checking to see like how everyone's doing or like really trying to find the key problem as 
to why we weren't understanding things …A lot of that sometimes we don't do as well or 
things happen due to family circumstances and people forget that and they just have this 
mindset that it has to be this way because we have a majority population that is 
participating in science and STEM at the moment.

~Danielle, African American female, Senior, Biology major



THE DOUBLE BIND: THE PRICE OF 
BEING A MINORITY WOMAN IN SCIENCE

Malcom, Hall, & Brown, 1976 

• Dr. Shirley Malcom, 1976, trailblazing report from the American Association for 
the Advancement of Science 

• Minority women were the victims of two problems within science context: 
racism and sexism = “Double Bind”.

“Minority women represent a disturbingly small part of the total scientific 
manpower pool, but are a significant component whose needs seem not to 
have been addressed by existing programs for minorities or women. They 
have traditionally been excluded because of biases related to both their 
race or ethnicity and gender, constituting a double bind. Programs for 
minorities and women have generally been assumed to include minority 
women, but in fact minority women fall in the cracks between the two. The 
programs designed to increase the number of women in science have been 
largely devoted to assisting majority [White] women. The programs 
developed for minorities in science have mostly been dominated by male 
scientists [African American/Black]. Similarly, the women's science 
organizations are overwhelmingly white, and the minority science 
organizations, overwhelmingly male.”



Intersectionality

(Crenshaw, 1991)

Black Feminist 
Thought 

(Collins, 2000)

Theorizing Intersecting Identities



Negotiating Intersectionality: The Triple Pressure 
of Being an African American Female Scientist 

• To investigate the interactions between the racial 
identity, science identity, and science self-efficacy 
beliefs of African American females pursuing 
science degrees at HBCUs. 

• To explore how HBCUs help African American 
female students negotiate the intersection of their 
racial, gender and science identities. 
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Research Questions

• What is the relationship between the science 
self-efficacy beliefs, science identity, and 
racial identity of African American female 
students attending HBCUs?

• Is there a difference in the interactions 
between science identity, racial identity, and 
science self-efficacy of African American 
students attending an HBCU based on gender?

• What is the role of the HBCU context in 
helping African American females to negotiate 
the intersectionality of their gender, racial 
identity, and science identity? 



Research Study Sample

• QUANT Component:

• n = 347: female (n = 267, 67%), while 79 
(20%) were males 

• Self-identified African American

• Science majors: biology, chemistry, 
physics and pharmaceutical sciences 

• Sophomores, Juniors, Seniors

• Five southeastern HBCUs 

• qual Component:

• n = 9 African American females from 
four of the five institutions



Methodology: Critical Race Mixed Methods
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Results: QUANT Phase



Results: qual Phase

• I am not my hair…I can be myself

•Visible Yet Invisible 

•Triple Pressure Leads to Proving



I am not my hair…I can be myself
“I mean it helps out a lot, especially from my background, 
going to an all white high school. Everywhere you turn there’s 
somebody that doesn’t look like you, that you’re the odd one 
out. And then coming here and seeing everybody looks like 
you and you’re like wow! I can finally be myself. There’s 
people here that actually understand me or I don’t have to talk 
a certain way. I can be myself. I can dress this way without 
being looked upon…especially with my hair. I wear a lot of 
weave or a lot of braids and when I did that at my high school 
everybody would be looking at me like, “wow that’s cool, how 
you do this or how do you”…Here it’s different. I’m looking 
at them that same way because I see all of this natural hair. I 
love it!”

~Tiffany, sophomore Biology students at Jackson B. 
Southerland



Visible Yet Invisible

“It makes me inspired to continue on because I 
see that they did it [aspirational capital]. For 
example, my first biology teacher here was a 
Black woman and she’s also a scientist. Like, she 
got her degree in microbiology. And now she 
currently chairs one of the research programs I 
am in. So, it’s like a lot of things that she does is 
what I could see myself doing….seeing our 
professors, you know, seeing what we can 
become if we keep going. Seeing someone that 
looks like us. So, it definitely inspires me as a 
scientist.”

~Patricia, junior Biology student at Calvin University



Visible Yet Invisible
“It’s interesting because even with being a woman in the field 
is very different. Because women are seen as being emotional 
and all this. I’m not an extreme outright person, but if 
something excites me like my research when I enjoy doing it 
and talking about it, I’m going to show that. That’s one thing 
that a lot of physicists are emotionless. Sitting in a conference 
is monotone. I hate that [identity incongruence]. It’s not easy 
because there’s not a lot of black female physicists, but luckily 
I have had a chance to meet a lot [at conferences] and they are 
like my mentors [social capital] now. If anything happens or 
any situation, I’ve had to reach out to them and they’re like 
“we understand. We’re here. There is a group of us. You’re not 
alone”[navigational capital], so that’s really good. 

~Hannah, senior physics student at North Central M&T 



Visible Yet Invisible
“I know it’s like 2017 but it’s still the same, even in class I 
notice like I’ll say something and they’re [white male faculty] 
like no that’s not it but then a guy [who is also African 
American/Black] says something and they’re like that’s right, 
when he just said literally what I just said. I don’t know, it’s just 
weird being around a whole bunch of men and two girls [she 
and Hannah]. Maybe I’ve kind of pushed it to the back since it’s 
been four years. It’s like whatever now but I noticed men 
look at each other when they speak and they kind of glaze 
over you. And then they’ll look at you, then they’ll glaze 
over you one. Or one time they have me doing shopping stuff. I 
don’t want to shop…Like it’s just weird but yeah there’s way 
more men out there in physics for sure. Way more African 
American men than women out there. “

~Shannon, senior Physics Student North Central M&T



What contribution did these scientists make 
to Biology?

Dr. Marie Daley James Watson, Francis Crick & Rosalind Franklin



Triple Pressure Leads to Proving

“I think it’s pressure on being a better Black 
physicist and woman…Triple pressure. 
Because you’re a woman so you also have to 
prove that you’re good enough to be with 
the men. And you’re Black so you have to 
prove that you’re good enough to be with 
the White people. And then physics, you 
better know what you’re talking about. So 
it’s a lot of pressure…knowing that it’s a 
male dominated field and trying to be 
respected going into those things. “

~Shannon



Integrating the Quantitative and 
Qualitative Findings

• Qualitative data provided a fuller understanding 
of the statistically significant positive relationship 
between science identity and assimilation (rp = 
0.22, p = .002) 
• Power structures converge to exclude African 

American females from participating in science 

• African American male students have acquired more 
privileges than African American females because of 
their male status; therefore, there is not a need for 
them to Assimilate in order to participate in science. 

• CRT notion of whiteness as property, specifically right 
to use and enjoy 

• Privilege to participate in science within HBCUs is 
alienable first to African American males and second 
to African American females who strongly assimilate. 



Integrating the Quantitative and Qualitative Findings
Strategic Assimilation and Counterspaces

“At NSBP, National Society of Black Physicist conferences, I guess it's more 
relaxing in a sense for me. To be in a space where it's other physicists of color 
and I can enjoy it more in a sense because we have this understanding
whereas other conferences like SPS Society of Physics Students is just more 
white physicists. Your typical physicists. It's different when an older white 
guy comes to your poster and is asking you all these questions and it's not 
really like they want to know more about your research or just want to know 
what you know. It's like you're trying to prove yourself in a sense. Through 
the years I have found ways to flip the tables [navigational capital]. That's 
one major difference is how you handle that one-on-one conversation at your 
poster. Different between people testing your knowledge versus actually 
being interested in your research.”

~Hannah



Discussion

• African American women experience science contexts differently 
from African American males, even within HBCUs 

• AA Males acquire privileges – conferred whiteness

• AA Females must strategically adopt masculine and White attitudes or 
dispositions

• Adopt the assimilation ideology as both a copy strategy and disrupt the existing 
systems of oppression that operate against African American females in science 

• Lack of visibility of and access to African American female 
faculty further reifies the notion of whiteness as property, 
specifically the right to exclude and include.

• Given critical attention to transforming the structure and culture 
of science

• Intentionally integrate the lived experiences “realities” and 
knowledge (or “ways of knowing”) of African American/Black 
female students into the curriculum/learning experiences



Counterspaces in Science
• Ong et al., 2017

• Counterspaces in STEM are typically considered “safe spaces” positioned 
at the margins for groups outside the mainstream of STEM education

• Counterspaces can be physical settings, conceptual, and ideological; 
Academic and Social

• Peer-to-Peer Interactions/Relationships: Informal or formal relationships 
with other marginalized members

• Mentoring relationships

• STEM and Non-STEM Student Organizations

• Conferences designed for marginalized/underrepresented groups in science



Justice-Centered Science Pedagogy

• Built on the traditions of Critical Pedagogy and 
Culturally Relevant Pedagogy to address inequities 
along the lines of race and class as a components of 
larger oppressive systems

• This framework positions students of color as 
transformative intellectuals who display complex 
thinking about science and social justice issues, 
cultivates their commitment to their communities and 
cultures of origin, and develops credibility as youth 
knowledgeable in science (Morales-Doyle, 2017)

• Recognizes that students must master and critique 
sanctioned Western forms of scientific knowledge to be 
participants in the science community and society while 
simultaneously leveraging science education as a 
catalyst for social change.



Equity Ethic: “Doing it for Us”

• Equity Ethic (McGee, 2020): A 
set of moral values that includes a 
principled concern for justice, 
particularly racial justice, for 
addressing racial inequities, and for 
the well-being of people suffering 
under various inequities. 
• Students in STEM demonstrate their 

equity ethic as intentions or actions 
taken to use their STEM-specific 
skills and positions to address equity 
concerns.

Jenay: “I chose to go into the sustainability and land system 
sector because, in the future, I would like to own my own farm 
and also look towards black activism on land redistribution 
and food desert issues, so I was looking to bring more 
sustainability and opportunity inside the black community. I 
wanted to work, to be more knowledgeable about methods for 
in-house farming and how you can have a more sustainable 
and healthy productive crop yield at home.”

Dr. A White: “So where did the interest come from”

Jenay: “Basically, it just came from, in St Louis Missouri, like 
it’s clearly a very segregated area, and you may not be aware, 
something called the Del Mar divide, so, it’s like on one side 
of Del Mar there are literal mansions if you drive less than 15 
minutes, The south direction, you know that's the entry to the 
hood is you know, a grocery store every 10 miles. It's just 
really like you know unfortunate and unnecessary in very clear 
purposeful tactics to keep black people in you know just living 
in a state of discomfort and it just really affects your mind like 
you, are your environment, and you know kids could just be 
growing up in such more beautiful environments.”





Thank You and 
Questions

@AngelaW9777
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