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Despite the increasing number of women receiving bachelor’s degrees in computing (i.e., Computer Science,
Computer Engineering, Information Technology, etc.), a closer look reveals that the percentage of Black
women in computing has significantly dropped in recent years, highlighting the underrepresentation of Black
women and its negative impact on broadening participation in the field of computing. The literature reveals
that several K-16 interventions have been designed to increase the representation of Black women and girls
in computing. Despite these best efforts, the needle seems to have barely moved in increasing the represen-
tation or the retention of Black women in computing. Instead, the primary goals have been to recruit and
retain women in the CS pipeline using gender-focused efforts intended to increase the number of women
who also identify as members of racialized groups. However, these gender-focused efforts have fallen short
of increasing the number of Black women in computing because they fail to acknowledge or appreciate
how intersectionality (the overlapping social constructs of gender, race, ethnicity, class, etc.) has shaped the
lived experiences of Black women navigating the computing pipeline. Without honest dialogue about how
power operates in the field of computing, the push for racial equality and social justice in CS education re-
mains an elusive goal. Leveraging intersectionality as a critical framework to address systemic oppression
(i.e., racism, gender discrimination, power, and privilege), we interview 24 Black women in different phases
of the computing pipeline about their experiences navigating the field of computing. An intersectional anal-
ysis of Black women’s experiences reveals that CS education consists of saturated sites of violence in which
interconnected systems of power converge to enact oppression. Findings reveal three primary saturated sites
of violence within CS education: (1) traditional K-12 classrooms; (2) predominantly White institutions; and
(3) internships as supplementary learning experiences. We conclude the article with implications for how the
field of CS education can begin to address racial inequality that negatively impacts Black girls and women,
thus contributing to a more equitable and socially just field of study that benefits all students.
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1 INTRODUCTION

As with most STEM disciplines, the field of computing has long positioned itself to be beyond the
reach of politics and social issues that reflect subjective viewpoints rather than objective theories,
characterizing itself as a discipline that values meritocracy. However, recent events, including the
horrific murders of Breonna Taylor [39, 76] in March 2020 and George Floyd in May 2020 [72],
both at the hands of police, have called attention to how discrimination on the basis of race and
gender has contributed to racial inequalities in the United States and beyond. Black scholars in the
field of computing further testify to inequities that create a hostile environment for Black students
and faculty who aspire to careers in computing [7, 29, 44, 106]. One of the most disconcerting
issues that has emerged is the naivete of White colleagues in the field of computing who state
that they were ignorant of how Black people in the United States are subjugated to differential
treatment and racism on a daily basis, especially when these same colleagues have conducted and
been recognized for CS education research that supposedly pushes for inclusion and equity for
Black students and other marginalized populations [41].

As Black scholars, we question why the field of computing, specifically CS education, has de-
nied the existence of racism for so long. Collins [17] refers to this kind of feigned ignorance as a
camouflage for epistemic power in which those who are empowered and privileged within an inter-
pretive community (i.e., the field of computing) dictate the rules for what is considered acceptable
knowledge. This notion of acceptable knowledge reflects and protects the dominant group’s sta-
tus of power and privilege, otherwise known as epistemic oppression, while rejecting and silencing
other forms of knowledge produced by marginalized populations, which is referred to as epistemic
violence [17]. Epistemic oppression has enabled CS education to endorse a false narrative of being
a colorblind and meritocratic discipline, a racist ideology that refuses to acknowledge race as a
contributing factor to the differential treatment that racialized groups experience [9]. Rather than
including historically excluded groups as a mechanism for engendering diversity, colorblind ide-
ology maintains whiteness as the established norm, rendering people of color as invisible and an
aberration in the field of computing [9, 86].

Given the low percentages of Black Americans in the field of computing [112], numerous inter-
ventions and strategies in CS education have been employed to intentionally increase the repre-
sentation of Black students. For example, the STARS Alliance has established partnerships with
Historically Black Colleges and Universities (HBCUs) to provide research and mentorship
opportunities to encourage Black students to persist in the field of computing [23]. Leveraging the
appeal of video games, Sheridan et al. [94] transition Black youth who initially represent novice
game designers into eventually becoming experienced game designers and youth instructors in
an afterschool program that empowers Black students to be creators of gaming technology. In a
similar manner, Thomas et al. [102, 103] conduct a longitudinal study of Black middle and high
school girls as they develop and apply computational algorithmic thinking skills in the context
of designing video games that address social issues across multiple platforms. In the context of
traditional classroom environments, Rankin et al. [84] leverage students’ knowledge or everyday
experiences with food to increase the retention of Black women in an introductory CS course. In
another example, Digital Youth Divas provides a blended learning environment (online and offline)
for Black and Brown middle school girls to create digital artifacts (e-bracelets) while developing
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their computational thinking skills and increasing their interest in STEM and sense of agency [79].
Despite these combined efforts, Black students, in particular Black women, remain underrepre-
sented in the field of computing. This raises the question as to why the pendulum has not begun
to swing the other way as it relates to the increased retention of Black women in computing.

In an effort to gauge women’s interest in computing, a recent study [31] shows that Black women
have the highest intent and desire to major in computer science (CS) compared to other racial
groups of women. Despite their career aspirations, the 2019 Taulbee Survey reveals that, for Black
women, the percentage of BS degrees awarded in CS is 4% [112], and it has consistently remained
between 3% and 5% since the Taulbee Survey first began disaggregating data in 2012 [111]. Such
issues point to other significant factors that contribute to the low representation of Black women
in the field of computing.

Recent studies conducted by Black scholars, a historically excluded population within the field
of computing, point to examples of oppression and trauma that Black women have endured in
order to persist in the field of computing [80, 81, 92, 95, 102]. Findings from this research testify
to the hostile culture of CS education and reveal that systemic oppression (i.e., gendered racism,
an act of violence) does indeed exist in the field of computing. Collins [17] suggests that scholars
treat such violence as saturated sites of power relations. These “saturated sites bundle together
practices, social institutions, representations, and patterns of everyday social interaction that ap-
pear and reappear across seemingly separate systems of oppression” [17, p. 238]. Saturated sites
represent both hypervisible and ubiquitous intersecting power relations as seamless transactions
in which those who are empowered and privileged oppress marginalized populations, inflicting
violence on Black women of a physical, emotional, mental, spiritual, and even a professional na-
ture (e.g., damage to one’s academic career). It is a form of violence that does not necessarily
leave wounds visible to the naked eye but harms and injures Black women and their humanity,
nonetheless.

We argue that further research that examines systemic oppression in CS is necessary for three
reasons. First, we need to hold the field of computing accountable for its role in enabling oppression
that has resulted in the exclusion of Black Americans, particularly Black women. To hold the field
accountable, we must expose how interlocking systems of power enable oppression in the field so
that we know what it looks like and can assess its impact. Second, Black women in computing need
more allies. As Black women, our lived intersectional experiences serve as evidence and testimonial
authority of how power and privilege operate in the field of computing [17, 82]. In order to have
more allies, we need more people to empathize with the collective standpoint of Black women
in computing [43, 102]. Finally, if we are truly committed to transforming CS education into an
inclusive, diverse, and equitable community for all [77, 90], then we must take concrete steps to
dismantle systemic oppression and its many manifestations in the field of computing. As an act
of resistance as well as a resistant knowledge project, we take this opportunity to call out how
power functions within computing to perpetuate systemic discrimination and gendered racism
that negatively impacts Black women and other marginalized populations in the field of computing.
We begin this examination by identifying saturated sites of epistemic violence within CS education
as described from the first-hand accounts of Black women in the field as they navigate spaces in
secondary and post-secondary CS education. As such, we pose the following research question:
What are the saturated sites of epistemic power in computing education for Black women?

We begin this exploration with Black women in computing for three reasons. First, Black women
represent one of the most marginalized groups within computing and CS education [112]. Despite
numerous interventions that have targeted Black girls [79, 87, 101, 103] in K-12 CS education, the
needle has barely moved regarding the representation of Black women in the field of computing
[23, 84]. Furthermore, recent research reveals that Black women are managing to persist in the field
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of computing even though they experience hostility and discouragement and have virtually been
erased from CS history [80, 82, 85, 102]. Second, as a resistant knowledge project, we aim to disrupt
the homogeneous treatment of “women of color” who are often lumped into one group to preserve
statistical significance, when that categorization represents incredibly heterogeneous populations
of Black, Latina, Native American, Asian, Pacific Islander, and other marginalized women who
each deserve to be centered and examined in their own right [47, 75]. This becomes relevant in
that our study demonstrates issues that are specific to Black women’s experiences in computing.
We have yet to determine if other heterogeneous populations of women of color are experienc-
ing similar issues or if there are indeed unique differences among women of color based on race,
class, sexual orientation, nationality, and so on [48, 49]. As such, this work represents an impor-
tant step toward acknowledging the heterogeneity of women of color by specifically examining
the lived experiences of Black women as one segment of this population. Finally, in service to in-
tersectional computing [55, 82, 102], we hope that this work and its methods will be taken up by
members of other historically excluded groups within computing and leveraged to replicate these
types of studies within communities so that we can begin to understand the commonalities and
differences among marginalized groups across many axes (e.g., race, gender, sexual orientation,
ability, nationality).

2 BACKGROUND

Little CS education research has specifically examined Black women’s experiences navigating the
computing ecosystem [80, 82, 95, 102]. Therefore, we seize the opportunity to center the experi-
ences of Black women in the field of computing, applying Black feminist epistemologies [5, 6, 62],
Black feminist thought [16], and intersectionality [17, 18, 21, 22] as critical frameworks for un-
derstanding systemic oppression that Black women experience, particularly the saturated sites
of power and epistemic violence within computing education. We conclude this section with an
overview of power and privilege within CS education.

2.1 Overview of Intersectionality

An intersectional approach in education becomes necessary when seeking to understand under-
represented or marginalized populations who are often relegated to the outer fringes of soci-
ety because of the historical and political ramifications of White supremacy, racism, gender and
sexual discrimination, classism, and other forms of oppression prevalent in the United States
[17, 18, 20, 21, 65, 77]. Collins and Bilge [18] define intersectionality as “a way of understand-
ing and analyzing the complexity in the world, in people, and in human experiences...conditions
of social and political life and the self can seldom be understood as shaped by one factor. They are
generally shaped by many factors in diverse and mutually influencing ways” [18, p. 2]. Intersec-
tionality takes a multidimensional approach to understanding how social constructs such as race,
gender, class, physical ability (ableism), sexual orientation, and so on, contribute to one’s sense of
self (Who am I?), one’s day-to-day reality (How do I see the world?), and how others relate to self
(How do others see me?).

Intersectionality is not a new concept since scholars in the social sciences and humanities have
embraced intersectionality as an analytical framework for studying indigenous populations in
North America, Europe, and the Global South (countries located in Asia, Africa, Latin America,
and the Caribbean). Long before the term intersectionality was introduced, the origins of intersec-
tionality date back to the early 19th century when coalitions of Black women, Chicanas, Native
American women, Afro-Brazilian women, and other women of color fought against oppressive
forces that denied their humanity and civil rights [16, 18, 20]. Deconstructing the power structures
of racism and gender discrimination, Crenshaw [20-22] leverages intersectionality to critique the
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American legal system for its inept ability to render due process for Black women in the United
States who have suffered discrimination and violence because of their overlapping racial and gen-
der identities and socioeconomic status. Collins and Bilge [18] refer to this as critical praxis—the
practice of identifying and deconstructing power structures of oppression that affect marginalized
populations. Because of the acute underrepresentation of Black women, Latinas, Native American
women, and so on, in the field of Computing, intersectionality has emerged as a critical framework
for acquiring a deeper understanding of the lived experiences of women of color as they navigate
the computing ecosystem and how these experiences influence their ability to persist in Comput-
ing [36, 48, 49, 75, 112]. As such, more work needs to be done that centers particular marginalized
groups.

We start here with Black women in an effort to nuance the category of “women of color” by
examining and beginning to understand the structure of power grids in computing experienced
by the heterogeneous women who make up that category (e.g., Black women, Latina women, Na-
tive American women, Pacific Islander women). Likewise, we as Black women in computing apply
intersectionality as a critical framework to identify systemic oppression that lies embedded within
the very discipline of computing. One of the guiding premises of intersectionality is its ability to ex-
pose the inner workings of power relations that create social inequalities for historically excluded
populations [17]. Collins describes these power relations as indicative of a dominating matrix of
power that exemplifies racism, sexism, socioeconomic status, homophobia, ableism, xenophobia,
and so on. Collins also notes that “Intersectionality’s emphasis on intersecting systems of power
suggests that distinctive forms of oppression will each have its own power grid, a distinctive ‘ma-
trix’ of intersecting power dynamics” [17, p. 239]. Intersectional analysis of power becomes neces-
sary for identifying overlapping systems of power that mutually influence one another.

2.2 Black Feminist Thought

For hundreds of years, Black women in the United States experienced racism and gender discrimi-
nation because of their skin color and sex. Black women shared an awareness of how their sexual
identity combined with their racial identity created a unique situation, “one that led to the need to
develop a politics that was antiracist, unlike those of white women, and antisexist, unlike those of
Black and white men” [15]. Black women such as Sojourner Truth, Harriet Tubman, Ida B. Wells,
Mary Church Terrell, Barbara Smith, Beverly Smith, Audrey Lorde, bell hooks, Nikki Giovanni,
Barbara Ramsey, and many others established Black feminism as a critical lens for understanding
the intersectional experiences of Black women in the United States. Thus, intersectionality gave
birth to the Black feminist movement, the political struggle for Black women’s humanity, and the
fight for social justice that gained momentum in the 1970s. Because of their intersectional identity,
Black women have developed a unique standpoint. Black women’s collective standpoint is borne
of standpoint theory—knowledge that stems from one’s social position within a society and rejects
a perspective that regards the world as made up of observable and measurable facts [43]. For ex-
ample, standpoint theory posits that to understand inequality one must begin with marginalized
people who have “expert” knowledge or lived experiences dealing with interlocking systems of
oppression [16]. Likewise, standpoint theory contends that experiential knowledge is to legitimize
“data” for analyses and should be used in order to advance feminist ways of thinking.

First introduced as a critical social theory by Patricia Hill Collins, Black feminist thought
positions Black women as knowledge agents or experts (not objects of study) about what it means
to be a resilient Black woman [16]. Black women face systemic oppression on a daily basis while
fighting for their rights as human beings and advocating for the humanity of others. Black feminist
thought draws attention to the historical legacy of Black women in the United States, chronicling
their journey from slavery through the Jim Crow South to the Civil Rights Movement and the
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current state of affairs in the 21st century [15, 16]. While enduring subpar living conditions for
several generations, Black women have established a unique and collective standpoint comprised
of the shared historical ramifications of slavery which created the current political, economic,
and social standing of Black women in the United States [16, 43]. Positioned as intellectuals,
the lived experiences of Black women testify to the homogeneity of shared race, gender, and
sociocultural norms while simultaneously accommodating the heterogeneity of Black women’s
lived experiences that ensue from differences in socioeconomic status, sexual orientation, physical
abilities, and other attributes. The culmination of diverse perspectives grounded in intersectional
similarity define the notion of Black women’s collective standpoint [16].

Leveraging an intersectional vantage point, Black feminist thought first introduced the matrix
of domination through the unique perspective, expertise, and intimate knowledge of Black women
who had been subjugated to inhumane conditions and consequently, an inconsequential existence
in mainstream American society [16]. In her groundbreaking work Black Feminist Thought: Knowl-
edge, Consciousness, and the Politics of Empowerment, Collins described the matrix of domination
through which structural oppression manifests:

“Whether viewed through the lens of a single system of power, or through that of in-
tersecting oppression, any particular matrix of domination is organized via four inter-
related domains of power, namely, the structural, disciplinary, hegemonic [now called
cultural] and interpersonal domains. Each serves a particular purpose. The structural
domain organizes oppression, whereas the disciplinary domain manages it. The [cul-
tural] domain justifies oppression while the interpersonal domain influences everyday
lived experience and the individual consciousness that ensues.” [16, p. 276]

These different domains of power reflect the complexity of power relations that mutually rein-
force one another to inflict various forms of violence be it physical, psychological, professional, or
even spiritual on Black women and other historically excluded groups in computing. For example,
in prior research, Black women in computing refer to personal interactions with college profes-
sors and fellow classmates who question their intelligence and competency, an example of the
interpersonal domain of power, and inflict psychological trauma that diminishes Black women’s
confidence in themselves and in their ability to succeed in the field of Computing [82]. While Black
feminist thought centers Black women’s experiences, expertise, and knowledge, it also views Black
women’s fight against social inequality as part of a global struggle for human dignity and social
justice for all people. Thus, Black feminist thought is a clarion call to build coalitions with others
to dismantle the matrix of domination and systems of oppression that inflict violence, ultimately
transforming the organizations and spaces in which we as human beings move and interact.

Because we identify as Black women scholars and activists, we apply Black feminist thought
as a critical framework to expose the systemic oppression that Black women in the field of com-
puting have endured. This approach affirms Black women as agents of knowledge and justifies
using their exact words or testimonial authority to capture their diverse perspectives navigating
the computing ecosystem [17]. Black women sharing testimonies of their lived experiences and
speaking their truth is an act of epistemic resistance in defiance to epistemic violence—the disbelief,
denial, and/or dismissiveness of a historically excluded group’s lived experiences [17]. Epistemic
violence is accomplished through testimonial quieting and testimonial smothering, two specific
forms of epistemic silencing that Black people (and other historically excluded populations) face
in an effort to “suppress the ideas of subordinated people” [17, p. 133]. These efforts are deeply
embedded in academic settings where testimonial quieting and testimonial smothering work to-
gether to silence subordinated people. For example, testimonial quieting occurs when the more
dominant social group ignores what the historically excluded group has to say, thereby denying
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subordinated people the space to be heard [17]. In academia, testimonial quieting emerges when
scholars use the supposedly objective peer review process to dismiss Black participants’ narratives
as unsubstantiated evidence or advise Black scholars to water down their ideas. In contrast, tes-
timonial quieting takes place when members of the historically excluded group realize that their
lived experiences are deemed as illegitimate knowledge and therefore, engage in self censorship
by refusing to speak about or express their lived experiences. Incidents of testimonial smother-
ing emerge when Black scholars feel that they must be silent rather than testify to the partial
treatment they receive from their White colleagues in order to be successful in the academy [26].
“Self censorship is often the cost of being heard at all [..] people who are repeatedly ignored [or
whose ideas or perspectives that run counter to the dominant narrative] quickly learn from the
protections of seeming acquiescence” [17, p. 134]. This summarizes the risk of speaking up, being
heard, and then being penalized for speaking one’s truth versus just saying nothing and suffering
in silence. Either option is indicative of epistemic violence.

2.3 Intersectional Computing

Since the late 1990s, a burgeoning body of CS education research that emphasizes the recruit-
ment and retention of women in computing has emerged [8, 14, 33, 35, 40, 67], drawing atten-
tion to how the “one size fits all” pedagogical approach caters more to men/boys while alienating
women/girls. Though CS education has managed to pivot in an attempt to better cater to women
[4, 33, 34, 88, 100], less research has addressed the issue of systemic gendered racism that women
of color, in particular Black women, face in computing [82, 99, 102]. Given Black women’s unique
vantage point of being both Black and women [16, 95], adequate analytical tools become necessary
for examining the intersection of race and gender as interconnected systems of power that oppress
women of color [17]. As such, the computing field has begun to engage with intersectionality—a
critical social theory for examining the complexity of how “systems of power co-produce one
another in ways that reproduce both unequal material outcomes and the distinctive social expe-
riences that characterize people’s experiences within social hierarchies” [17, p.46]. For example,
Thomas et al. [102] document the experiences of 11 Black women in computing, introducing the
concept of intersectional computing while identifying multiple coping strategies that enable them
to successfully navigate the computing ecosystem. In a similar manner, Rankin and Thomas in-
terview 14 Black women in different stages of the computing pipeline (e.g., graduate student, in-
dustry professional, tenure-track faculty), acknowledging that HBCUs provide a more supportive
environment compared to predominantly White institutions, which contributes to Black women’s
persistence in computing. From an industry perspective, Yamaguchi and Burge [107] outline con-
crete steps for ensuring Black women’s career progression, including tying the company’s bottom
line to sufficient leadership development opportunities for Black women employees.

Despite the uptake of intersectionality in the field of computing, we raise serious concerns about
how our colleagues are misappropriating intersectionality, ignoring key aspects of what makes in-
tersectionality a critical form of inquiry and praxis in the fight for social justice in the context of
CS education. “People generally use intersectionality as an analytic tool to solve problems that
they face or others around them face” [18, p. 2]. However, a number of CS education scholars ca-
sually use the term intersectionality to justify their research of minoritized communities, applying
a deficit-model approach to “other” or position these same communities as being exotically differ-
ent while blaming them for their perceived shortcomings [36, 81]. Scholars who tend to do work
within minoritized communities in an effort to broaden participation in computing often fail to
acknowledge their power or privilege, nor do they draw attention to the various forms of systemic
oppression or their historical impact that created the racial and gender inequities that exist within
CS education today [81, 85, 92]. Despite having good intentions, our colleagues become complicit
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in the endless cycle of violence that historically excluded populations continue to endure. Intersec-
tionality, when applied as a critical praxis, requires scholars to reveal the interconnected systems
of power at work and how they operate to create social inequities that exist in CS education [17, 18,
85]. Intra- and inter-analyses of power become essential for creating more equitable learning en-
vironments that increase the recruitment and retention of Black women in the field of computing.

Collins [17] suggests that describing or identifying violence as a saturated site of power rela-
tions does four important things. First, it makes the workings of power within and across op-
pressive systems visible, providing “an entry point into theorizing intersecting systems of power”
[17, p. 238]. Second, it allows us to examine the “conceptual glue” that binds intersecting systems of
power together (ibid.). This is important, because oppression is frequently used to justify dominant
narratives that seek to explain why things are the way they are. Third, it opens up “new pathways
for conceptualizing domination” used to subjugate, assimilate, and surveil. Finally, it “sheds light
on resistant knowledge projects of anti-violence initiatives” (ibid.). This might include strategies
that Black women develop to cope, navigate, and fight even as they experience saturated sites of
power relations and epistemic violence in computing and CS education.

We demonstrate one example of how to identify a saturated site of violence in CS education. A
dominant narrative that is prevalent in CS education at the undergraduate level is that students
are most likely to succeed in CS as a major if they have had prior programming experience as
well as computing exposure, family and friends in the field, and have been exposed to Calculus
in high school [89]. Those students whose backgrounds are not reflective of this narrative often
struggle in undergraduate CS courses because they are perceived as incapable of succeeding or
lacking “grit” [27]. Rather than perceiving these students as using alternate paths to enter the
field of computing, they are perceived as less “fit” or not “CS material” [102]. Subsequently, proper
support for alternate pathways into the field of computing do not exist, as the assumption is that
everyone conforms or assimilates to the dominant narrative. As we will see in this article, Black
women often run squarely into these dominant narratives and have to figure out ways to combat,
resist, and overcome the hostile environments that exist because of these dominant narratives,
rife with assumptions that often render Black women to the margins of Computing. Intersectional
computing aims to provide CS education with the necessary vocabulary and tools (including the-
ories and methods that have yet to be developed) for examining how power plays out in the field
of computing so that it can be identified, understood, and, ultimately, dismantled.

2.4 Power and Injustice in CS Education

Very little CS education research that seeks to increase diversity, inclusion, and equity discusses
or even mentions the ramifications of power and privilege and how these ramifications produce
the social inequalities evident in the field of computing [89, 105]. Such overt omission of the ac-
knowledgement of power and privilege in the field of computing enables intersecting oppressions
to continue to thrive on multiple levels. For example, that lack of acknowledgement of power in
computing conveys the message that computing is a colorblind meritocracy, a level playing field
in which anyone can succeed if she works hard enough, an example of the cultural domain of
power [18]. However, Black women tell a different story about their computing education experi-
ence, one in which they face rejection from their non-Black classmates when seeking partners for
group assignments [71] or differential treatment (ignored) compared to White women graduate
students who receive mentorship for understanding the rules around how to navigate graduate
school [82]. Adding to the complexity of this example is disciplinary power.

Without an in-depth, honest conversation about power relations within the field of computing,
one cannot expect to engender social change that equates to equity, justice, and liberation in the
field of computing. For example, the primary focus has been numerous studies of interventions
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that target underrepresented populations such as women, African Americans, LatinX, Native
Americans, Asian Pacific Islanders, and persons with disabilities [2, 23, 56, 57, 104, 105]. However,
these same populations remain marginalized despite efforts to change the status quo [31, 112].
This raises the question: why have these interventions proven to be unsuccessful in significantly
increasing the representation of marginalized populations in CS? The answer to this question lies
in the careful examination of power relations in the field of computing.

As Black women in the field of computing, we call upon our intersectional experiences as legiti-
mate “ways of knowing” how intersecting oppression in CS education functions as saturated sites
of epistemic violence [16, 82]. Because of our lived experiences as Black women in computing, we
conduct an intersectional analysis of power to explore Black women’s experiences navigating the
computing ecosystem and identify CS education as a saturated site of violence. This represents a
critical yet necessary departure from previous discussions about diversity, inclusion, and equity in
CS education. We argue that gendered racism, discrimination, sexism, abuse of power, dehumaniza-
tion, and so on, represent various forms of violence that take place in CS education on a daily basis.

3 POSITIONALITY STATEMENT

Applying standpoint theory [43] as the motivation for our research, we include a positionality
statement indicative of the research team. The research team includes three Black feminists who
have strong interests in the disruption of the dominant sociocultural norms attributed to the field
computing. Together, we represent more than 30 years of experience in the academe, conduct-
ing research that promotes a more complex narrative of the ways Black women’s bodies move
through the world and specifically, the computing ecosystem. Moreover, we interchangeably use
Black women to refer to all women of the African diaspora. Motivated by the need for more eq-
uitable, inclusive, and diverse formal and informal learning environments in CS education, our
lived intersectional experiences provide a posteriori knowledge about marginalization in the field
of computing. Finally, we bracket our various sets of assumptions by including all variations in
Black women’s interviews, not rejecting those experiences that may be divergent from our own.

4 METHOD
4.1 Participants and Settings

Using the snowball sampling method, we initially sent an email to four Black women who were in
different stages in the computing pipeline (i.e., graduate students, early career professionals, and
department faculty) to participate in semi-structured interviews. Upon completion of the inter-
view, each of these four Black women then recommended another Black woman who was willing
to share her testimony and provided her contact information (email address). We repeated this
cycle until we ultimately recruited a total of 24 U.S. Black women in different phases of the com-
puting pipeline—2 CS faculty members, 16 early career professionals (less than 5 years working
experience), 5 graduate students, and 1 undergraduate student. Seventeen of the 24 Black women
attained their Bachelor’s or Master’s degrees in computing disciplines from HBCUs.

4.2 Data Collection and Analysis

After attaining Institutional Review Board consent for each participant, one researcher conducted
the semi-structured interview, asking a series of questions, including but not limited to the
following:

(1) Do you consider yourself to be a Black woman in computing? Why or why not?
(2) What is your current status in the field of computing?
(3) What motivated you to pursue a career in computing?
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(4) Describe your experiences as an undergraduate student.

(5) Did you enroll in a graduate school program? If yes, please describe your experiences as a
graduate student.

(6) What challenges did you face being a Black woman in the field of computing?

(7) Which factors do you attribute to your ability to persist in the field of computing?

The names of all participants and corresponding identifying information (i.e., institutional affil-
iation) were replaced with pseudonyms to protect their identities. All 24 interviews were recorded
and transcribed for data analysis purposes. We then conducted a content analysis of the interview
transcripts. First, we read through each interview, identifying potential sites of violence based
upon stages in CS education (e.g., K-12 education, post-secondary, undergraduate education, and
graduate education), type of learning environment (e.g., classrooms, out-of-school programs, boot
camps, informal study sessions, research labs, and internships), and type of institution (Historically
Black College/University, Predominantly White Institution, government research lab and industry).
Next, using in vivo coding (i.e., using the actual words of participants), we coded all 24 transcripts
to identify, in their own words, multiple examples in which Black women were oppressed.

We then engage in an intersectional analysis of power for each of the identified scenarios. To
do this, we apply Collins’ [17, 18] approach for describing or identifying violence as a saturated
site of power in CS educational settings, which was discussed previously though briefly. First, we
explicitly name the intersecting systems of power described in each testimony (e.g., sexism, racism,
classism, and so on) as well as who holds power. It is important to note that we must not think of
these systems of oppression separately, but collectively as an integrated system of systems, which
aligns with Black women testifying that it is virtually impossible for them to determine where one
system begins and another one ends (e.g., to disentangle an aggression being rooted in racism or
sexism). This is why intersectionality is such an important analytical tool: because it acknowledges
the complexity of these interconnected systems and does not attempt to disentangle different types
of oppression that are experienced simultaneously. Instead, it sheds light on how that particular
configuration of intersecting systems of oppression impacts the lived experiences of Black women
in Computing in a particular context.

Then we describe the “conceptual glue” that binds these intersecting systems together and the
assumption(s) that those who hold power are employing and enacting to guide their interactions
with Black women in these scenarios. Next, we examine the ways in which Black women are
subjugated, surveilled, and/or expected to assimilate to “normative” ways of being and behaving in
each scenario and its accompanying CS education space. We do this to identify “new pathways for
conceptualizing domination,” specifically making salient how intersecting systems of oppression
dominate and the varied ways that domination manifests violently for Black women. Finally, we
identify, if provided, ways in which Black women resist the violence they encounter, including
strategies that Black women develop to cope, navigate, and fight these saturated sites of violence
in different CS education contexts.

Here, we identify the three most prevalent saturated sites of epistemic violence in the field of
computing that emerged from the data: (1) traditional K-12 classroom environments; (2) predom-
inantly White institutions; and (3) internships, which we view as supplementary learning experi-
ences to post-secondary CS education.

5 FINDINGS

We leverage the testimonial authority of Black women whose career trajectories—undergraduate
students, doctoral students, early career industry professionals, and tenure-track CS faculty—
represent different phases of the computing pipeline [17]. Having managed to persist in the field of

ACM Transactions on Computing Education, Vol. 21, No. 4, Article 26. Publication date: October 2021.



Black Women Speak: Examining Power, Privilege, and Identity in CS Education 26:11

computing thus far, we share excerpts of their testimonies and conduct an intersectional analysis
of power to depict how three primary saturated sites of violence emerge in CS education [18].

5.1 K-12 Traditional Classroom Settings

A Google report [52] released in 2016 revealed that 80% of K-12 students in the United States were
exposed to CS in the traditional classroom setting, with more than half of White (58%) and Hispanic
(59%) students granted access to CS curriculum as part of their K-12 education. In comparison, only
47% of Black students in the U.S. attended K-12 schools that offered required or elective CS courses,
creating a seemingly unlevel playing field for Black students to excel in computing if relying on
the dominant narrative of who is traditionally successful in CS [13, 52, 66]. We recognized a similar
phenomenon for most Black women in our study since few of them had an opportunity to take a
CS class in high school, instead enrolling in their first CS course in college [84].

5.1.1 Shannon’s Testimony. In our study, for those Black women who did have the opportunity
to enroll in CS courses during their K-12 experience, they often found that the course description
did not align with the college-level introductory CS courses that they took. Shannon, an early
career professional, shared her experience taking her first “CS class” in high school.

So we had — in my high school, we had one, I guess you could say, computer class, but
it was more so focused on business, but we called it the “business computer class,” but
we didn’t do anything technical in it. It was more so about how do you do financing or
stuff. Like, we played a simulation game where you got money and you walked the person
through a simulation. You had to build more wealth, basically. It had—except for the fact
that you played the game on the computer—it had nothing to do with computers. (laughs)

Shannon described a high school “business computer class” that had little to do with students
learning core CS principles such as the distinction between software and hardware, algorithms,
or programming. Though the class leveraged the appeal of video games to teach students about
wealth management, students did not learn how to design or develop video games. It was not
clear if the teacher was even aware that the class did not satisfy the Computer Science Teacher
Association K-12 standards for high school CS course curriculum [3]. Drawing on our experiences
as instructors of summer computing camps that target middle and high school students and entry-
level CS courses in college, we recognized that playing a video game about wealth management did
not equate to an introductory CS course. A significant antecedent, Shannon graduated from a rural
high school that served a predominantly Black student population, a school with limited resources
such as teachers who were adequately prepared to teach high school CS classes [38, 59]. In our
study, several Black women who also grew up in rural areas with a significant Black population,
reported a similar experience of the lack of exposure to CS education during their high school
years, a clear indication that Black students in rural areas were often at a disadvantage due to
geographical locations and their associated economic challenges [1, 13, 66].

The inner workings of power are made visible through how systemic racism and classism work
together in the K-12 education system to create unequal outcomes for Black students in rural
areas. The post-Reconstruction era and racist Jim Crow policies make it virtually impossible for
Black Americans, especially those living in rural areas, to achieve upward mobility in society [1,
11]. To this day, southern congressman and national politicians in opposition to the Civil Rights
movement in the 1960s and more recent protests against anti-Black racism, promote racist policies
that continue to oppress Black Americans [1, 11, 46]. This so-called “southern strategy” has driven
conservative politics and policy over the past 50 years, especially creating vastly different lived
realities for Black Americans in urban and rural areas [42, 93]. “It is not random that the areas with
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the lowest economic mobility are those with high populations of African Americans. This history
of both explicit and structural racism has led to policies that have maintained and exacerbated
racial disparities in many outcomes” [1].

One of the long-term effects of structural racism in K-12 education is the continued racial dispar-
ity that contributes to the academic achievement gap that exists between Black and White children
in the U.S. [13, 66]. This becomes evident in the common practice of White privilege or “uphold-
ing Whiteness” in K-12 education [96]. White privilege represents a system of opportunities and
benefits given to people simply because they are White while denying the same opportunities and
benefits to non-White populations [24, 70]. The common practice of White privilege manifests it-
self in the K-12 education system in various forms, including allocating limited resources (if any)
to predominantly Black student populations, more severe punishment of Black girls [64], teachers’
low expectations of Black students’ academic achievements [37], and other anti-Black racist poli-
cies [24]. For example, the lack of CS courses available at Shannon’s high school located in a rural
area with a predominantly Black student population and the misrepresentation of course content
as being CS, even when the course has no relationship whatsoever to CS.

Borrowing Schneider and Gersting’s [91] definition, CS is the study of algorithms that leverage
the capabilities of the computer as a tool for problem solving. CS is not typing on the keyboard, cre-
ating a webpage, or taking a class that emphasizes digital literacy (e.g., becoming proficient using
Microsoft Office products). Labeling any high school class that uses computers to deliver content
as being indicative of CS education results in a conceptual mismatch for students, especially when
these same students enroll in their first college-level CS course only to realize that the “business
computer class” in high school was not a CS course. Often in high schools that serve large Black stu-
dent populations, especially in poor areas, digital literacy classes are labeled as “computer science
classes” despite available alternatives for high school CS curriculum (e.g., Exploring Computer
Science) [68]. This common practice, with origins well before the Brown v. Board of Education de-
cision in 1954 [74], represents a long tradition of poorly trained teachers, subpar course offerings,
and inadequate resources when it comes to the education of Black children in the United States
[58,59]. This is the conceptual glue that binds together the intersecting systems of racism, classism,
and nationalism as to which racialized groups have civil rights in the U.S., a continuous battle as
evidenced by current protests and uprisings that call for social justice for Black people [19, 39].
This conceptual glue ensures that Black women like Shannon will enter their undergraduate CS
departments differently than the dominant narrative of having prior computer programming expe-
rience in K-12 education [84]. Though some Black women’s entry point into CS education begins
at the undergraduate level, a different yet not an impossible path, structural racism deems them
as being deficient and ill-equipped to succeed in the field of computing.

5.1.2  Aaliyah’s Testimony. In contrast to the “business computer class,” Aaliyah, a current grad-
uate student, talked about her experience of learning how to program for the first time in an in-
troductory CS course offered at her high school.

In high school, my instructor, she was just not a very nice person, so it wasn’t very easy to
learn from her. She wasn’t very approachable so...she’s the type of instructor where if you
ask her a question she kind of replies as if you’re incompetent, so you don’t want to ask her
a question because then she’s going to make you feel stupid. And she wasn’t nice. She was
a very mean person, and she always kept the classroom cold. Like, she would always keep
her windows open even when it was wintertime and it was snowing outside because she
said she wanted to minimize infections in her classroom or something. It was something
weird. It’s like she wanted us to hate coming to her class. It’s like, she desired that, and
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she had her favorites, which of course I wasn’t one. Of course, with my experience, you
can tell I wasn’t one of them. But yeah.

One of two Black girls in the high school CS class, Aaliyah perceived her high school CS teacher,
a White woman, to be non-approachable, intentionally inflicting physical abuse on her students by
keeping the windows up in the classroom during the winter months “to minimize infections.” Con-
sequently, Aaliyah and other students were cold and physically uncomfortable, which created a less
than favorable environment for learning. Aaliyah realized that she was not one of the teacher’s fa-
vorite students (less is known about the teacher’s attitude toward the other Black girl in the class.)
As a young Black high school student being exposed to CS for the first time, Aaliyah’s teacher
used her authority via her social interactions with students (interpersonal domain of power) to
create a hostile classroom environment. Unsurprisingly, Aaliyah’s interest in learning CS was ef-
fectively stifled. It would be several years later before she enrolled in a college-level CS course
and discovered that she liked programming, eventually deciding to pursue a graduate degree in
computing.

Aaliyah’s experiences testify to the nuances of how power operates inside a high school CS
classroom. First, the White teacher wields power in the manner of how she chooses to respond
to Aaliyah’s questions, belittling her for asking questions. Second, she creates a hostile classroom
environment that subjects students to cold temperatures and physical discomfort. The concep-
tual glue that binds together the intersecting oppressions of racism, classism, and ability (one’s
“fitness” to engage in computing) is the teacher’s reaction to questions raised during class dis-
cussion. Instead of creating an environment where ideas, thoughts, and views are welcomed and
examined, she engages in epistemic violence through quieting (i.e., teacher mockingly answers
students’ questions) and induced smothering (i.e., students censor themselves for fear of being
judged as incompetent and “feeling stupid”). This type of subjugation in secondary CS classrooms
can cause Black girls to assimilate [54] and “suffer in silence,” exacerbating the isolation and sense
of not belonging that Black women continue to experience as CS undergraduates, an example of
the psychological and emotional trauma that often begins in K-12 education [82, 102].

5.1.3 Camille’s Testimony. Some Black women in our studies appreciated the opportunity to be
exposed to CS education at the high school level, even if others questioned Black girls’ ability to
meet academic expectations. Camille reflected on her experience taking an AP CS course in high
school.

So I'll start with I went to a predominantly white high school, where I was one of three
black students in any of my AP classes. I think I'm the only one that ever took all AP
exams — or all AP classes. I ended up taking like 11 AP exams to prove a point, because
despite being one of the better students in my cohort in high school, I was consistently
being told that I — that AP classes would be too hard for me. Then this, again, influenced
my choice to take all AP classes in my senior year, but then also to take all AP exams...I
think me being a woman of color, what I do best is problem-solve. I was looking back at
my high school experiences, when teachers were telling me I couldn’t be, you know, an AP
student despite getting great grades, despite getting the second highest test in whatever
class, I was being told I couldn’t be an AP student. I didn’t look at that as like, “Oh, well,
I guess I'm not meant to be an AP student.” I think, “How can I solve — I used to think,
how can I solve this problem? How can I go to the counsellor? How do I get a waiver to
override what my teacher’s saying about me? How do I fight for my spot to be in these
spaces, these higher academic spaces?” And I think that’s something that women of color,
no matter where we’re from, no matter what our experiences are, because of the way that
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the tech industry treats us and values us and the way that we’re represented in this field,
I think we all learn how to do that. We all learn how to fight for our place.

Camille talks about the lack of support she received when she expressed interest in taking AP
courses at a predominantly White high school, including the AP CS course. Instead of letting the
low expectations of her teachers persuade her to avoid AP courses, Camille views the situation
as a problem to be solved, something that she is accustomed to doing. Refusing to take no for
an answer, Camille petitions the high school counselor and receives permission to take the AP
CS course along with other AP courses. Taking 11 AP exams just to prove a point, she exceeds
her teachers’ expectations and performs well academically in her AP courses. What was once
perceived as an obstacle becomes a stepping stone to Camille’s foray into the field of computing.
Camille considers having to fight for her right to take an AP CS course, and subsequently, her
place as a Black woman in society, as just another typical day of her existence. She indicates that
this is par for the course for any Black woman who aspires to a career in the technology sector,
another saturated site of violence. While there may be applause for Camille’s determination and
tenacity that ultimately resulted in her triumph, lauding the coping strategies that Black women
utilize is problematic in itself as this does not address the oppressive systems that require coping
mechanisms that enable Black women to survive—but not thrive—in computing. Hence, it becomes
imperative that we do not normalize the hoops that Black women jump through just to have the
same opportunities as their non-Black counterparts (e.g., to perform two to three times better to
be recognized as merely competent) [105]. Instead, we must break down the systems that require
coping and survival mechanisms.

This testimony demonstrates one way in which power is used to oppress Black high school
girls and how one Black high school girl decides to exercise her epistemic resistance to overcome
oppression. The teachers at this particular predominantly White high school perpetuate the dom-
inant narrative that Black students are intellectually incapable of performing well in AP courses
and therefore, should not be allowed to take any AP courses, regardless of their current academic
standing. While we do not know the racial identity of these teachers, nonetheless, they uphold
Whiteness as the standard for who is capable of doing well in AP courses, a racist ideology that
implicates White students as being more intelligent and intellectually superior to Black students.
The conceptual glue at work in this example is how systemic racism in the K-12 education sys-
tem continues to oppress Black students despite their academic performance or interest in taking
college-preparatory courses. This is not an accident as systemic racism seeks to uphold racial hi-
erarchies that benefit White students (e.g., White students being exposed to college-preparatory
courses to increase the probability of them doing well in college) while simultaneously invoking
disadvantages for Black students and other students of color (e.g., Black students denied permis-
sion to take college-level courses in high school to maintain the student achievement gap between
Black and White students).

Leveraging the power of self-definition [16], Camille refuses to be subjugated via the organi-
zational structures of power [18] at work in K-12 education. As an act of resistance [16], Camille
charts her own path into CS education, choosing to ignore the negative opinions of her high school
teachers and seeking support and approval from her high school counselor, a significant strategy
that goes beyond her teachers’ circle of influence. Camille’s determination to take any AP class she
chooses provides her an opportunity to be exposed to CS prior to college and paves the way for
her to navigate the field of computing, later attaining both undergraduate and graduate degrees
in computing related fields. In essence, Camille opposes the racial hierarchy in K-12 CS education,
and this makes all the difference in her future career trajectory, an opportunity denied so many
Black girls in the United States.
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These three testimonies demonstrate how high school CS classrooms become saturated sites
of violence for Black girls due to the lack of equitable and readily available resources and poorly
trained White teachers who are insensitive to how Black girls live and move through the world.
The lack of empathy for Black girls and women perpetuates dominant narratives and enforces
White supremacy ideology that feeds into the deficit-model justification for the so-called Black
student achievement gap [25, 59, 66, 78]. Rather, we acknowledge the existence of racial inequality
and social injustice in K-12 CS education and prevalent in K-12 education, more broadly, that
negatively affect Black students, an outcome of systemic racism and discrimination at work in the
U.S. educational system.

5.2 Predominantly White Institutions

According to consistently collected data from more than 100 colleges and universities in the U.S. for
several years [108—112], Black women remain vastly underrepresented in CS departments at pre-
dominantly White institutions (PWIs). Some of our participants matriculated into both PWIs
and HBCUs for their undergraduate education (e.g., a dual degree engineering program in which
the first 3 years were at a HBCU and the last 2 years were at a PWI) and/or their graduate education.
In contrast to the nurturing environments often attributed to HBCUs, every Black woman who at-
tended a PWI repeatedly described hostile experiences at both the undergraduate and graduate
levels, making it clear that Black women were not welcome in computing departments at PWIs.

5.2.1 Nicole’s Testimony. Nicole, who currently works in the technology industry, described

her experiences as an undergraduate student trying to navigate group dynamics at a reputable
PWI:

So when it came down to like studying between the students it was more so like you didn’t
really see like — the Asian students wanted to study with people who were other Asians
or the Indian students wanted to study with the students who are Indian. It was more so
everybody sort of had their clique I guess you could say. And it wasn’t as welcoming as,
oh, come study with us. It was more so trying to figure out how they’re studying and you
Jjust relied on the same things. And then also trying to find the right people to study with
too who will let you study with them.

Nicole remembered how racialized groups of students (i.e., Asians) studied together, because
there was a critical mass of different racial groups of students of color. However, there were too few
Black students in the computing degree program to form their own study groups, thereby isolating
Nicole. For Nicole and other students of color, the problem was not one of separation, which is
often the faulty misconception of whiteness [54]. Rather, the system of oppression was racism,
which worked to exclude non-white students from predominantly white study groups. Though
this experience took place on the campus of a PWI, other racial or ethnic groups of students of
color were able to organize and support one another, creating a safe space that affirmed students’
racial, ethnic, and cultural solidarity and protected them from racism and White supremacy [54]. In
the case of Nicole, she was not readily invited to join other racialized study groups, including those
that consisted of students of color, a common phenomenon in many departments at PWIs [71].

In the context of PWIs, the underrepresentation of Black students insidiously implies that they
are less capable of doing computing, a common misconception that enables racialized or ethnicit-
ized groups of students to judge Black students as being academically incompetent and/or inferior.
As a result, other racial or ethnic groups of students often do not perceive Black students as their
equals, contributing to the sense of not belonging and feelings of isolation that many Black women
in computing experience [71, 82, 83, 102]. Here, we see an example of anti-Black racism—the idea

ACM Transactions on Computing Education, Vol. 21, No. 4, Article 26. Publication date: October 2021.



26:16 Y. A. Rankin et al.

that there is something inherently wrong with Black people, and as a result, they are perceived as
an inferior race [54]. Anti-Black racism is at play as evidenced not only by the lack of invitation
for Nicole to join the study group but also by the lack of Black students in the program in the
first place. The misconception of Black students’ ability is likely one of the reasons Nicole expe-
rienced exclusion from study groups by those who may identify as being of Asian descent. This
is significant in that Asian students are not underrepresented in the field of computing [63, 112]
and are stereotypically perceived as the model minority [60], arguably enjoying a certain degree
of privilege denied to Black students. This is not to say that Asian or Asian-American students do
not experience racism since we know that the myth of the model minority is only one example of
racist rhetoric that perpetuates harm against Asian communities [12]. Rather, Nicole’s testimony
testifies to the fallacy of colorblind pedagogical strategies that fail to acknowledge or even address
racial or ethnic tensions between students of color, let alone the racial tension that exists between
Black and white students.

Nicole’s experience reflects the common experience of what happens when Black women at-
tempt to make “friends” and gain entry into collaborative study groups but are rejected and told
they are not welcome. In this scenario, the power is held by White, Asian, and other students of
color who have the benefit of being large enough in numbers to create racially or ethnically homo-
geneous study groups to create a network of support. The interpersonal domain of power reveals
itself in the rejection of Nicole as a study partner for no clearly articulated reason. Instead, Nicole
is left to wonder why she was not invited to join any of the study groups. Is it because she is
Black? Is it because she is a woman or is it for some other unknown reason? Black women report
spending a great deal of time trying to figure out if such behavior is because of race or gender,
and oftentimes are unable to discern the root cause [82, 102]. As Black feminist thought and inter-
sectionality attest to, Black women experience multiple forms of intersecting oppression such as
racism and gender discrimination simultaneously, because race and gender cannot be separated
for Black women. The conceptual glue in this situation appears to be that students have formed
study groups based on shared racial identity rather than study groups composed of students who
are taking the same classes regardless of racial identity. Nicole does not “fit” the category of “like-
ness” that will admit her into this resource of collaborative problem solving that she knows will
help her to be successful in the CS course. Contrary to the misconception that Black women just
need to make friends with other CS students to persist in the field [89], Nicole is subjugated to
the margins, forced to study with other Black students in the course, if there are any, or on her
own, further perpetuating the isolation that Black women report experiencing in CS departments
at PWIs [82, 83, 102]. Nicole’s testimony exemplifies that PWIs were not designed to serve the
educational needs of non-White students. Instead of creating a learning environment that is more
inclusive of different racial groups that interact with one another, the culture of PWIs upholds
whiteness as the norm.

5.2.2  Jade’s Testimony. In another example of PWIs as sites of violence, Jade, a current graduate
student, shared her experience working with a group of three White males on a group project in
an undergraduate C++ programming class:

I had this one project where we were working with several other people on the project and
Ijust don’t like group projects in general (laughs), especially in undergrad. I really didn’t
like group projects...So it was this one project and I was working with three — three other
boys and it was just a class that was so heavily filled with boys. It just so happened I was
with three other boys and we were working on the project and we couldn’t get it to work
and I suggested approaching it in a different way and they were like no, no, no, no, no,
no. And I was like okay, well, we can keep doing what you’re doing, but I'm pretty sure
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this is not going to work. And like in my head, I knew the way they were trying to do it
wasn’t going to work, but I wanted to be a team player. I had done pitched something else
and they said no. So I was like okay, but it was getting closer and closer to the deadline so
I'was like you know what, whatever. So I went home and I basically went — like recreated
our project and did it all by myself, like the way I thought it would work. Then when I got
it to work, I brought it back to the next team meeting we had, they were still struggling,
trying to get their thing to work and I knew it wasn’t going to work the way they were
trying to do it, so I showed them what I did. And then they were like ‘Oh my gosh, this
is so great, this is so great. Why didn’t we think of this the first time?’ ...I was like ‘Well,
I tried to say it” And I'm like ‘Yeah, well, I tried to say we should take it this way’ and
then even then when I showed them something that was working, they were still like ‘Oh,
you know, yeah, this is kind of like what I said that one time.” And I'm like ‘No, it’s not
(laughs). I'm not even going to let — I'm not going to let you do that.” But like that whole
experience was really, really frustrating for me.

In this example, Jade does not know if this differential treatment is because of her race or her
gender. Again, this represents a common conundrum that Black women in computing encounter
on a regular basis. What Jade does know is that her White male peers do not value her as an equal
contributor in this group assignment and dismiss her attempts to engage in collaborative problem
solving, even after she articulates a potential solution. Despite Jade’s efforts to be a team player,
she is forced to work in isolation, and consequently, derives a working solution, which she then
presents to her White male teammates. Upon verification that her solution works, one of her White
male peers refuses to even give her credit for coming up with the working solution, co-opting her
idea as his own invention. Black women deal with these kinds of microaggressions on a routine
basis and can never discern if it is their gender or their race that causes their White male peers to
dismiss them as being incompetent computer scientists.

In this scenario, the three White males hold power, not only by their numbers, but also by the
dominant posture that they assume within the group. Power works within this scenario as the
act of silencing Jade’s ideas in what is supposed to be a collaborative programming assignment.
Here, Jade experiences the intersecting oppression of race, gender, and perhaps class as perceived
by her White male peers. The conceptual glue that binds the intersecting oppression of racism,
sexism, and perhaps classism lies in the White males’ assumption that Jade has nothing valuable
to add to the conversation and cannot help the group in a meaningful way, particularly since
the solution they originally came up with was not working. As such, she is subjugated to the
margins of the group and is not allowed to participate fully in the collaborative problem-solving
experience. In this scenario, we see how Jade resists subjugation, working alone to complete the
programming assignment and then bringing her solution back to the group. Although the three
White men recognize that her solution, which serves as an act of resistance, is correct, instead of
accepting and acknowledging her as a fully capable and contributing member of the group, Jade is
still pushed to the margin as one of the White males suggests that he gave her the idea. While her
labor is accepted, Jade’s full competency and expertise are not. She engages in resistance against
this epistemic violence, yet it appears that the hearts and minds of her group members remain
unchanged. As in other scenarios explored for this saturated site of violence, it is not clear whether
she has received this treatment because of her race, gender, perceived class, or some other reason.

5.2.3 Keisha’s Testimony. In multiple interviews, Black women discussed the challenges they
encountered in graduate school at PWIs. Below, Keisha talked about not feeling welcome in the
electrical and computer engineering department, a recognized area of study that falls under the cat-
egory of computing. Keisha described the difficulty she encountered when trying to find research
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opportunities as a first-year graduate student before eventually choosing to leave the Master’s
degree program at the PWL

Ljust didn’t feel... didn’t feel welcome, and so the change [the decision to leave the Master’s
program] was like a mix of things... So while I was there, I was really interested in robotics,
and so there was one professor who did the robotics thing. He had the lab, and I realized
that I really wasn’t welcome, because other people were getting invited to join labs ... and
do work with certain professors. Even though I had been doing research at the school
since I got there, because I was in like a minority engineering program where they put
you with different professors and you do work, and the professor — one professor that I had
worked with, he got really ill, and then the other professor that I worked with was also
my advisor, but he never actually invited me to join his lab when I started. So I was seeing
other people getting invited into these labs, and I wasn’t. I was like, okay, well, that kind
of made me feel like well, maybe people just don’t want me to work with them. Maybe
they don’t think I'm — you know, maybe they don’t think I'm smart enough for — I don’t
know... I'm seeing other people being invited to labs to do work, and I wasn’t... I didn’t
know how graduate school worked. Nobody actually told me. So I think some of it was,
you know, I wasn’t really kissing up to the right people like you’re supposed to. If you
want to work in a certain lab, and I didn’t know that that was a thing that you had to do.
I just thought, okay, if I take your class, if I do well, you know, if 'm telling you that I'm
interested and I'm talking [to] you that that will get me an invite, and that just wasn’t
so. I think also with the person who I was working with not saying, ‘Hey, well, if you're
looking for a lab you can come over here.” With them not inviting me, I think maybe that
signaled something else to other people in their labs that you know, maybe I’'m not a good
worker. So I’'m not quite sure. I think, you know, part of it was lack of knowledge and then
part of it was lack of knowledge; lack of it was me not having that, was me not having
that — not really knowing — like not being a part of the “in” crowd, I guess, in electrical
engineering at the school... My advisor, he did work in microelectronics. So I think just him
not extending that invitation to me, him not putting his — sticking his neck out for me,
which I think other people’s advisors did do, that could have also put me in that position.

Despite the fact that Keisha has earned a Bachelor’s degree in electrical engineering from the
PWI, Keisha realizes that graduate school works very differently than the undergraduate CS pro-
gram at the same PWIL She realizes that her alma mater is not so inviting for Black women inter-
ested in pursuing a graduate degree in electrical engineering or computer engineering. During her
first attempt to complete a Master’s level graduate program in the electrical and computer engi-
neering department at the PWI, she learns that it is customary to “kiss up” to a research advisor
in order to receive an invitation to work in his research lab rather than evaluating a student’s
academic performance, work ethic, or ability to do research as justification for being invited to
work in someone’s lab. Keisha has expressed a keen interest in doing robotics-related research
and knows that her assigned faculty advisor does research in this area. (Robotics is considered
a relevant subfield in computing.) Keisha has engaged in multiple conversations about doing re-
search with her assigned advisor and other professors in the department, but no one extends an
invitation to her to work in their labs. Despite being a member of the minority engineering bridge
program, Keisha eventually discontinues the graduate program and leaves that particular PWT to
enroll in the Master’s program in CS at a HBCU. In this example, the cultural domain of power ex-
hibited by male professors within the electrical and computer engineering department conveys the
message that Black women are not welcome here. The combination of the department culture and
interpersonal interactions with professors in the department create a hostile environment [10, 69]
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in which this Black woman is discouraged from completing an advanced degree despite having a
B.S. in electrical engineering from the same department or expressing interests in robotics research
being done in the same department, the typical prerequisites for engaging in research with faculty.
Moreover, Keisha questions her level of intelligence and her ability to do graduate level work since
her assigned advisor chooses not to offer any guidance or support to help her to understand the
expectations and scholarly practices necessary for successfully obtaining a Master’s degree.

Though Keisha’s testimony is situated within an electrical and computer engineering depart-
ment, the social dynamics would be relevant across multiple disciplines and subfields. However,
Keisha’s experience testifies to the unwelcoming culture attributed to many computing depart-
ments at PWIs [69]. The faculty member chooses to exercise his power and authority to advise
non-Black students in the graduate program while offering no guidance about how to gain en-
try into his or any colleague’s research lab even though this Black woman graduate student is his
assigned advisee. In this scenario, racial and gender identities become a form of oppression that im-
pedes navigating graduate school for Keisha, who is seeking research experience in robotics with
any willing faculty member. She fails to understand the unspoken rules and norms in her depart-
ment since she is relegated to the outer fringes. Here, the power rests with faculty who can choose
whom they invite into their lab to work as graduate research assistants. Despite having expressed
to the faculty member her desire to conduct research, Keisha finds herself without a research lab
and no research advisor. The contrived nuances of power within and across the oppressive systems
of racism, sexism, and ability (in terms of her perceived ability to conduct research) are such that
Keisha does not receive an invitation to join any faculty member’s lab, and she is unsure whether
this is because of her race, gender, or perceived ability. The conceptual glue in this scenario appears
to be that she is perceived as somehow deficient and not a good fit with the department culture.
Therefore, Keisha is not encouraged to stay as evidenced by the lack of opportunity to engage in
research with any faculty in the department of electrical and computer engineering.

The additional conceptual glue in this narrative is the unspoken norm that students should “kiss
up” to faculty to receive invitations to join their labs. It is not clear what “kissing up” entails or
who told her that “kissing up” was an unspoken norm required to receive lab invitations. However,
what is clear is that she has not assimilated or behaved according to the department’s cultural
norms. Her perceived inappropriate behavior is also being surveilled by other faculty members in
the department who are looking to the one faculty member who has had prior interactions with
her to signal her “fitness”or worthiness. As such, Keisha is not only surveilled, she is, ultimately,
perceived as unfit to do research, a critical skill for success in graduate school. Keisha resists this
oppression by leaving this particular graduate program and resuming her graduate studies first
at a HBCU for her Master’s degree in computing technology and then later matriculating into a
doctoral program in computing at a PWL. One thing is for certain: Keisha has experienced epistemic
violence in a electrical and computer engineering department at a PWI, a saturated site of violence.

5.3 Internships as Supplementary Learning Experiences to Post-Secondary
CS Education

While the traditional classroom environment largely contributes to CS education, internships sup-
plement classroom instruction, providing opportunities for students to gain real-world experience
applying computing concepts, principles, and skills to solve real-world problems. Unsurprisingly,
students covet internships, because they acquire hands-on training and develop new skills that
can be included on their resumes, giving them a competitive edge in the job market. Because in-
ternships are situated within a particular geographical location, students can appreciate work-life
balance as they participate in local events and interact with residents of the community while
learning on the job. We explore two Black women’s internship experiences.
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5.3.1 Mercedes’ Testimony. Excited about traveling to a different geographical location known
for its abundance of tech companies and ethnic diversity of people, Mercedes described her sum-
mer internship experience as indicative of prejudice and gendered racism not only in the work
environment but also in the surrounding community.

I never experienced so much prejudice on a day-to-day basis until I went away. And so
getting stared at or wearing my hair unprocessed or, you know, just being a black woman.
And it wasn’t even just the institution where I was interning. It was the actual community
that we lived in, you know? Looking at us funny, like, ‘Oh, there’s black people here.” Like
I mean yeah. And I'm not ratchet, I'm not from the hood. I'm very well educated. And
they just couldn’t believe it, you know. It’s like people would ask, walk up to me like
‘What are you doing here?’ ‘Um, working.” (laughs) ‘Where do you work at? Where do
you work at?’ I said, ‘Oh, I work such and such lab.” ‘Really?’ You know, like shocked. Like
T can’t believe this, like an educated black woman.” (laughs) ... I had my naive impression
... But I mean at the institution itself, you know, getting those funny stares, people looking
at you funny, people treating you like you're different, and you start to feel like you’re
different. And if you’re not careful you’ll think less of yourself... I found myself getting
really, really shy...very cliquish with the other black interns, you know... When I'm dealing
with someone who’s not black at work there’s always this thought in the back of my
mind that they’re going to look at me differently, and they have the potential to treat me
differently because of what I look like... I literally, like I heard this young white boy, and
he was interning there with us from like one of the high schools. He was telling black
Jjokes with another intern...I mean he’s young and stupid so I mean it pissed me off but
that was one of those things I kind of just had to rise above, and it’s like ‘You know what?
Go on back in your office and shut the door’... It wasn’t the fact that he said it. It was the
fact that he said it at work.

Mercedes was disappointed to find this particular diverse geographical location to be hostile to
Black women since people of different nationalities and ethnicities live and work there. The stares
and questions from local inhabitants, indicative of the interpersonal domain of power, implied that
Black women, regardless of educational background or socioeconomic status, were an anomaly and
did not belong in this professional laboratory or predominantly White community. Black women,
despite being American citizens, often experienced differential treatment from both professional
peers and fellow American citizens. In this way, the internship experience, representative of being
out in the world, became a site of oppression in which Black women were accosted because of
racial differences.

Mercedes experiences the ramifications of power as she interacts with people who are residents
of the city where her internship is held. In this case, local residents hold power because of their
knowledge of the city and understanding of the social and cultural norms. Oppressive systems of
racism, sexism, and perhaps perceived classism are made visible in the way she is spoken to, the
comments people make about her showing up as her authentic self with her natural hair, and the
looks she receives as she navigates the city and interacts with its residents, who are diverse, but are
not Black women. The conceptual glue that binds the intersecting systems of racism, sexism, and
perhaps perceived classism and ability are notions of this Black woman as exotic, other, or “ratchet”
as she wears her natural hair, and assumptions that she resides in the city in some other capacity
other than working as a summer intern. This is evidenced by the surprise or disbelief that the
residents express once they learn that Mercedes is working for this company, also suggesting that
she lacks the proper credentials (i.e., college education and qualifications) to work for this company.
Residents’” low expectations of Black women and subsequent surprise when it is discovered that
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they have advanced college degrees or work in high-tech environments where one must possess
specialized knowledge and skills to be employed are common phenomena that Black women in
computing experience [32, 102].

Mercedes is surveilled by the residents, not only with their eyes as they stare at her, but also
through their interrogation of her whereabouts and motivations for being in the city. This practice
of surveillance has a long, sordid history in the U.S. when Black people were required to account
for their whereabouts at any moment when questioned by White people [53]. For example, during
slavery, Black Americans had to produce “papers” giving them permission to leave the plantation
or manumission “papers” stating they were free persons of color [53]. During the Jim Crow era,
Black Americans had to leave the jurisdiction of towns, particularly those in rural areas, before
sunset to avoid being subjected to physical harm in what became known as “sundown towns” [53].
Likewise, subjected to constant surveillance, Mercedes realizes that the city’s inhabitants consider
Black women to be foreigners and unwelcome visitors. Mercedes demonstrates an awareness of
the surveillance that Black people endure in the description of herself as “not ratchet,” “not from
the hood,” and “very well-educated,” alluding to the fact she is a “respectable” Black person. Re-
spectability amongst Black people is when there is an attempt to confirm that one’s background
and personal values align with the dominant culture (whiteness) as a reason why they should be
deemed acceptable [45, 54]. This is an example of why the notion of respectability is problematic
for Black people, because despite the things that one may think hinders full acceptance into white
society (e.g., class, education), many Black people still face challenges [54].

Mercedes also encounters racism in the workplace when a fellow White male intern decided to
tell “black jokes” to another male intern. In this scenario, the White male intern holds power as he
uses his racial identity to verbally abuse Black people in the workplace, feeling no need to censor
himself as he tells derogatory jokes that denigrate Black people. Racism and sexism mutually influ-
ence one another to uphold White supremacy and patriarchy as witnessed by Mercedes when the
White male intern tells a “black joke” to another male employee. It is not clear if the intern knew
that Mercedes had overheard him telling the joke. However, psychological violence is inflicted
on Mercedes because the act of telling “black jokes” denies the humanity of Mercedes and other
Black Americans who work at that respective company. Within the confines of the workplace, the
conceptual glue that binds the oppressive forces of racism and sexism together is the freedom and
privilege that the White male interns enjoy because the majority of employees are White men and
the company culture upholds White men as the typical model employee. Technology continues
to be a male dominated field that upholds whiteness with the continued under-representation of
women, Black Americans, Latinx, Native Americans, Pacific Islanders and other indigenous pop-
ulations as indicated by the lack of inclusion of historically excluded populations at most tech
companies [50, 98]. Suffering from emotional trauma, Mercedes feels powerless to do anything
about her fellow interns’ behavior since he perceives telling black jokes as acceptable behavior at
work, so she retreats to her office to deal with her anger and compose herself. Mercedes’ worst
fears of being treated differently because she is a Black woman manifest themselves in the context
of her summer internship experience.

Internships provide an environment where students, as interns, can apply the concepts
they learn at their respective institutions to solve real-world problems and gain valuable work
experience while establishing professional networks with full-time employees and the cohort of
other interns (students) working temporarily for the company. These internship experiences are
typically designed to give interns exposure to the city where the company is located, helping
interns to experience the city by living there temporarily to assess whether the city and its people
are a good fit for full-time employment. Unfortunately, for Mercedes, the internship experience
becomes a saturated site of violence both inside and outside of the workplace. Given these
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violent experiences, Mercedes decides not to pursue another internship opportunity with this
company.

5.3.2 Taylor’s Testimony. Like many graduate students, Black women look for opportunities
to explore career options to give them a competitive edge in the job market. Such experiences
influence students’ decisions to pursue careers in academia versus industry. Having secured em-
ployment in industry, Taylor recalled her experience working as an intern one summer in between
semesters.

There was a guy on my team. He was very difficult to work with. He was another intern,
and he was — I think he was a mechanical engineer, but he was an Asian guy and he was
very sure of himself, but he didn’t have any experience doing any type of user-centered
design, product development, anything like that. And so a lot of times when I was working
on teams of interns, because the other interns may be undergraduate students and I was
a Ph.D. student, or because I had experience with user-centered design principles and a
product development background and things like that, I always seemed to emerge as a
leader on the team. But this particular young man had difficulty accepting that I was
in charge, and so he would do things like question me when I knew what I was talking
about or try to go behind my back — And he just didn’t listen well [...] it’s just this idea
of why do I have to be the only person on this team that has to prove themselves before
I start earning the respect that I'm supposed to be given or that everyone else is given. If
everyone had to prove themselves from the beginning, I would be totally fine with that,
but if I'm the only one that has to prove myself, then that’s a problem.

Taylor describes how her Asian fellow intern did not value her leadership skills or her prior
professional work experience. Instead of perceiving her prior work experience in user-centered
design and product development as an asset to the team, he exercises his privilege to question
her ability to lead the team and refuses to recognize her as a leader. While this behavior could
be a symptom of gender discrimination more so than racism, but again as in previous scenarios,
the root cause is unclear. Either way, this is an example of gendered racism, and her colleague’s
constant questioning and pushback create an oppressive work environment for this Black woman.

In this scenario, Taylor experiences the nuances of power in the workplace, where she is interact-
ing with another intern who happens to be an Asian male. We see a rare example of a Black woman
who does have some power in the context of her fellow interns. During the internship, Taylor is
a Ph.D. candidate with previous work experience that is relevant to her current internship. She
serves in leadership positions on different projects as a result of these life experiences. However,
her Asian male colleague constantly challenges her right to power and attempts to undermine
her leadership despite her having more work experience and training. The conceptual glue that
binds the intersecting systems of racism, sexism, and her ability to perform her job lie in the Asian
male’s assumption that although Taylor has more education and work experience than he does,
she must repeatedly prove her competence to his satisfaction. His attitude conveys the message
that Taylor has no right to tell him what to do or govern his actions or work in any way. The Asian
male surveils Taylor in an attempt to subvert her leadership while relegating her to the margins
by not listening, acknowledging, or respecting her leadership. Taylor’s perception that she is the
only one who has to prove herself over and over suggests that his rejection and subjugation of
her is effective to some extent. Further, it is not clear to her whether these microaggressions are
because of her gender, race, perceived class, or ability. It is also not clear whether she, ultimately,
resists, but she does make note of the lack of consistency and equity in this situation, since she is
the only person who has to prove themselves and their competency over and over. Black women
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in computing have reported this constant proving of competency in the workplace as a common
occurrence, sometimes happening over a number of years [102].

5.3.3  Kennedy’s Testimony. Black feminist thought invokes resistance as a means of survival,
including Black women who struggle to persist in the field of computing. Kennedy, a tenure-track
faculty member, reflected on her experiences as both a student and a computing professional. She
succinctly states the obvious:

You got to get thick skin because you’re going to have to be able, uhm, to bypass any
aggressions, whether they be micro or macro and — because they’re coming and they’re
not going to go away, and if you can’t focus yourself and you get easily distracted by
those kinds of things, you’re done. You’re done. Right? Uhm... Because a lot of it is about
self-motivation. You’re going to be in a lot of spaces where it’s going to be uncomfortable.
You’re going to be alone. You're going to uhm be marginalized. You're going to be consid-
ered less than. And so if you don’t have good coping strategies, then it’s going to be really
hard. The sooner you develop those coping strategies, the better.

What becomes apparent in Kennedy’s summation of her lived experiences is that Black women
endure violence on multiple levels throughout the computing ecosystem, whether they are stu-
dents in CS K-12 classrooms, undergraduate or graduate students at PWIs, or early career profes-
sionals in industry or academia. She has learned that CS education and computing, more broadly,
are rife with systemic racism and sexism and, consequently has learned to adapt (“get thick skin”)
and survive (“bypass any aggressions”) in these hostile environments. Because of these endless
attacks, Kennedy advises Black women to develop coping strategies for surviving these attacks
on their humanity, computing competency and right to exist as legitimate members in the field
of computing. She understands that violence is inevitable and so Black women must develop
“good coping strategies” as soon as possible to increase the retention of Black women in com-
puting. One such coping strategy is self-motivation, which keeps Kennedy focused on the long-
term goal of persistence in computing. Kennedy’s reflection is a testimony of the determination
and resiliency of Black women in computing who engage in acts of resistance, refusing to be de-
feated by systemic racism and sexism, the conceptual glue that enables the continued oppression of
Black women.

Kennedy’s testimony serves as a reminder that Black women suffer multiple forms of violence
just to succeed in the field of computing. Though Kennedy has the intention of dispensing survival
tips to Black women in computing, this places the ownership of dealing with the impact of violence
on Black women, rather than working to dismantle these structures of oppression. Given the racial
disparities evident in women’s health, Black women’s bodies can no longer afford to pay the high
price of emotional turmoil and weathering, the chronic stress of consistently dealing with racism
and sexism on a regular basis, which contributes to poor health outcomes [97, 102].

In summary, we appreciate every Black woman that willingly shared her experiences, recog-
nizing that doing so often resurrects feelings of frustration, anger, impotency, and trauma associ-
ated with these violent acts. As evident in Kennedy’s testimony, Black women in computing often
develop necessary coping strategies to successfully navigate traditional classroom settings, pre-
dominantly White institutions and internships that supplement post-secondary education. These
coping strategies represent acts of resistance that enable Black women to survive.

6 DISCUSSION

As an act of resistance to the social injustices prevalent in the field of computing, Black
women scholars have begun to identify and examine saturated sites of epistemic violence in CS
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education designed to oppress Black women. Our lived experiences navigating the field of com-
puting shed light on how systemic racism and other forms of discrimination contribute to the
hostile and toxic environments that preclude Black women’s struggle to not only survive, but to
thrive in this male-dominated field. Leveraging the testimonial authority of Black women, born
out of their unique outsider-within vantage point within CS [16], our analysis reveals several
insights.

6.1 Epistemic Violence in CS Education is Constant and Can Occur at Every Level,
Academically, Personally, and Professionally, on Many Different Fronts
for Black Women

Referring specifically to Aaliyah’s experience of enduring cold temperatures in her first CS course
(physical violence), the pressure to assimilate begins in the high school classroom, relegating Black
girls to the margins of CS education where they are expected to suffer in silence (psychological vio-
lence) and not exercise their agency to ask questions or satisfy their own intellectual curiosity. The
attack continues onto the campuses of predominantly White colleges and universities and moves
with Black women into the undergraduate and graduate CS classrooms where they are surveilled,
subjugated, ignored, and continuously pressured to behave like stereotypical White male computer
scientists who dream in code, are socially inept, and have no life beyond computers (psychological
violence) [66, 67]. While the stereotype of White males as typical computer scientists is false, so
are the stereotypes of how Black women should behave or what Black women should look like
(i.e., Mercedes receiving stares because she wears a natural hairstyle rather than straightening her
hair) to be accepted into the field. Subliminal messages of inferiority and deficiency exist in per-
sonal interactions with classmates and faculty inside and outside of the classroom such as those
experienced by Keisha when she sought research opportunities in a faculty member’s research lab.
Anti-black racism exists in the spaces where Black women live during their internship experiences
as well as on the job where they work for computing companies, both from their peers as well as
within company cultures (i.e., violence disguised as humor when the White male intern tells “black
jokes” to his male colleague). What is clear from the testimonies of Black women in various stages
of the computing ecosystem is that saturated sites of violence are everywhere in CS education,
and Black girls and women are constantly under siege without a moment’s rest anywhere, except,
perhaps among family members as discussed in Rankin et al. [82] and Thomas et al. [102]. It is no
wonder that we see the recent uprise, a demand for justice largely led by Black women, within the
field of computing [29, 44, 73, 81].

6.2 CS Education is not a Colorblind Meritocracy; It is a Matrix of Intersecting
Oppressions for Black Women in Computing

Computing as a field represents a system. The concept of a system is a foundational and important
concept in CS education. The way systems form, how they function, their outcomes, economies,
components, and other aspects of systems and systems thinking undergird the field. We must apply
that same understanding and rigor, in coalition and relationship with historically excluded groups
who experience and contend with these systems each day, if we aim to better understand and,
ultimately, dismantle the systems and structures that have yielded the saturated sites of violence
in CS education described in this article and other sites that have yet to be discovered. As such,
when we consider transforming CS education, we must begin to think about that transformation, at
the interpersonal level as well as at the systemic level as both are required for true transformation
of the field. This article has served as an initial step at uncovering the structures, and we charge
the field to begin to think about structural changes that can make CS, as a field, more equitable and
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just. These findings point to patterns within the field of CS education that reveal repeated sites of
violence, a notable finding for a field that claims to be a meritocracy and colorblind.

6.3 Black Women May be Exiting the Field of Computing as a Form of Resistance

According to data collected from the 2012 Higher Education Research Institute (HERI) [51], Black
women enter their undergraduate years with the highest intent to major in CS than any other
group. However, prior research shows that Black women are among the most marginalized pop-
ulations when it comes to obtaining Bachelors, Masters, and Ph.D’s in computing [61, 110-112].
What is happening once Black women enter college? Results from our study suggest that Black
women are contending with these saturated sites of epistemic violence on all fronts and, in some
cases, avoiding CS courses in college (Aaliyah’s experience) or choosing to withdraw from gradu-
ate programs (Keisha’s experience) as an act of resistance. While additional research needs to be
done to explore the ways in which Black women in computing resist oppression, it is certainly
logical to consider that exiting the field could be seen, not as a signal that Black women do not
possess enough grit or are incapable, but rather, as a form of resistance to surveillance, subjugation
to the margins, and assimilation that was repeatedly reported by the Black women in our study.

In response to these saturated sites of violence in CS education, we reject this notion of a ho-
mogeneous population of “women of color” and call for the community of researchers to build
coalitions with Black, Latina, Native American, Asian, and Pacific Islander women scholars who do
this work within their communities as a step toward understanding the particular “power grid” or
matrix of intersecting power dynamics that impact each of these groups. This suggests that, within
CS education, we also need to think about developing new theories, methods, and approaches to
engage, understand, and support historically excluded groups as they contend with their particular
systemic configuration of saturated sites of epistemic violence.

6.4 Examining the Conceptual Glue that Uncovers Assumptions about How Students
Enter and Navigate Through CS Education is Important in Understanding the
Systems and Structures that Black Women Contend with as Evidenced by these
Saturated Sites of Epistemic Violence

Collins [17] asserts that this conceptual glue“binds intersecting systems of power together”
(p- 238). We posit that this conceptual glue consists of the assumptions and dominant narratives
that have been constructed and told to the field of computing. In addition, these assumptions and
narratives are used to tell stories about why things in CS education are the way that they are. They
are the mechanisms through which epistemic violence is justified and, “as a constellation of prac-
tices, violence is also essential to organizing and managing power as domination” (ibid.). Collins
also contends that “the routinized and normalized nature of violence, and the mechanisms that le-
gitimize this entire endeavor from within distinctive systems of power become more visible within
frameworks that see violence as one node of the connective tissue of systems of power” (ibid.). Our
intersectional analyses have been leveraged to make more visible the connective tissue of systems
of power in CS education as Black women have described experiencing them in their own words.
Again, a call to action by the field to build coalitions with Black women and stay in community
with Black women in computing is needed to uncover and understand additional saturated sites
of epistemic violence within the field.

Further analysis is needed for identifying additional sites of violence in CS education since this
article introduces this concept and identifies only three sites of violence. We do not assume that
these three sites are the only ones that exist in CS education or the field more broadly. Future work
includes continuing to expand the scope of our analysis to identify additional sites of violence in
the CS ecosystem.
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7 CONCLUSION

An emphasis on policy (requiring students to take CS courses in high school to fulfill graduation
requirements) alone will not address the system of intersecting oppression if White teachers who
are teaching Black students bring deficit-model thinking and other biases to the classroom and sub-
sequently, treat Black students disparagingly [28]. Furthermore, statistics of how many students of
color take the AP CS exam does not tell us if predominantly Black schools have the same resources
as students in predominantly White, more affluent schools or neighborhoods [30].

Comparing the elitist structure of computing to the field of health sciences actually provides
a model of what’s possible for us as a field. In health sciences, core courses may include biology,
health informatics, environmental health, physiology, chemistry, and so on, indicating the breadth
of curriculum that is customized based upon selection of a specific health profession. For example,
the field of health sciences includes doctors, nurses, dentists, pharmacists, nutritionists, physical
therapists, chiropractors, and so on. A health science major may choose to take courses that pre-
pare her for a career as a health informatics professional while another student may choose the
career path of medical doctor and major in biology or chemistry. Students can pursue an Asso-
ciate’s degree, a Bachelor’s degree, or more advanced degrees in the health sciences and still enjoy
an economically viable career in the health sciences. There is no explicit preferred path for pursu-
ing a career in the health sciences as there are multiple paths and degree options for attaining a
degree in the health sciences. Furthermore, students are not expected to have significant experi-
ence in the health sciences prior to matriculation into college. Instead, STEM departments provide
supplementary resources (e.g., summer bridge programs for incoming freshman students, free tu-
torial sessions, copies of old exams, lecture notes, teacher assistants) to help students get up to
speed and meet department expectations for health sciences majors. The field of health sciences
has less restrictive entry points or barriers and more readily available resources (e.g., lab kits for
dissecting specimens in an entry-level biology course) to all students for pursuing a career as
a health science professional. Given the multiple paths into health science and abundance of re-
sources, more students of color attain degrees in the health sciences [31]. This is not to say that the
field of health sciences does not face its own challenges with structural and/or gendered racism.
However, barriers of entry appear to be fewer.

Turning a critical eye to the field of computing, it is essential that those who wield and benefit
from power do the work of dismantling these oppressive systems. If historically excluded and
marginalized groups such as Black women understood how these structures were configured and
designed to operate, we would have dismantled these systems long ago. However, we did not
build these systems. As we engage and act in coalition, we may discover that neither those who
benefit nor those who are marginalized understand how these oppressive structures were designed.
However, through coalition and by staying in relationship, we can continue to make visible the
structures and the design of the system, and we can figure out ways to dismantle it and replace
it with systems that yield more just and equitable outcomes. That will require three things on
the part of those who configured, designed, and/or benefit from the structures and systems. First,
they must be comfortable with relinquishing power and/or the benefits that they derive from it.
Second, they must be committed to the work of being both reflective and reflexive, questioning
every assumption and asking why is it that way, where did that assumption come from, who it
benefits and who it harms. Finally, they must be committed to doing the work that is theirs alone
in dismantling the system. Marginalized groups may not be able to tell you how to dismantle the
system, and they should not be expected to bear the burden and labor of dismantling the system,
given the work they already have to engage in contending with the saturated sites of violence that
have begun to be uncovered in this article. In essence, let us work together to build coalitions and
transform computing education into a field and space that is just and welcoming to everyone.
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